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FOREWORD

Ray E. htaeXie
V~aecfoc, Sc~ence and Te.chroic.ogy

NATIOhfAL F ISH ERIES 7NST2TUTE
9!a.e h~ng Con, 9. C.

The need to know is now; the need to analyze and evaluate
is now. The need to use and implement may be sometime in the
near future. This is technological advancement.

Caliing new and unique technology to the forefront of imag-
ineering, creativity, innovation and new product development has
been one of the main purposes behind both the Oak Brook and Boston
minced fish conferences. Another important function of these
meetings is the opportunity, in open forum, to discuss standards
as it relates to quality and to take those quality considerations
and place them along side equipment performance, capital costs,
and yield benefits.

What we do here will have a major influence and impact on the
seafood industry over the next several decades.

A meeting of this type also presents an opportunity for a free
exchange of ideas with a great many disciplines; the government,
university researchers, foreign investigators and industry leaders.

We have also tried to put between the covers of these several
volumes, a resource center for those actively engaged in current
research and development; those anticipating use of this technology
on a commercial scale and those that will follow, building on the
knowledge accumulated to date.



Measurement and impact already are noticeable from the previous

conferences, new research findings, added work with more species,

new market penetrations and innovations and changes in equipment

design. We no longer talk about a separator as a single unit,

we now discuss the subject in terms of a processing system, inte-

grated to aid us through to a finished raw material.

Our commitment is universal; to provide as much wholesome,

nutritious seafood protein to an ever-growing population in forms

readily acceptable and recognized by a consumer that is increasingly

quality conscious.

Mechanical recovery and utilization of fish flesh is a true

definition of maximum sustainable yield.



WELCOME AND INTRODUCTORY REMARKS

Mu/th.y 8Q.wg e.lt.
Pre e,s ~de.n.4

Seabwaolz Foods, Inc.

I want to thank the National Oceanic and Atmospheric

Administration/NMFS for joining with the National Fisheries

Institute in sponsoring this national seminar on minced

fishery products. I welcome to this meeting all the repre-

sentatives of the National Marine Fisheries Service, as well

as the many representatives of companies engaged in the pro-

cessing of seafood products.

The United States commercial seafood industry makes sig-

nificant contributions to the strength of this nation's ecomomy,

having special significance to many coastal communities. The

total industry also provides a significant portion of protein

to the American public's diet; worldwide trade in fishery pro-

ducts is an important part of this nation's international rela-

tions and the industry's long history makes it part. of our

national heritage. It is fitting, therefore, that members of

this industry work together to protect and advance their common

interests.

The fundamental objective of the National Fisheries Insti-

tute is to do all that, is possible and legally perzissable to

assure a continuing, growing supply of fish and seafood products



for the American consumer. To achieve this goal, the Rational

Fisheries Institute shall: a! represent and act for ~~.e commer-

cial seafood industry of the United States before all divisions

of the United States government and those public and private

organizations whose activities affect the industry; b! present

the views of our industry to the American public through public

relations activities; and c! develop proper trade relations.

Seminars of the type you are attending today and tomorrow

will bring private industry and government much closer together

in realizing the goals of supplying the American public lower

priced, fish products that are high in protein. In unity we have

strength; the meetings of today and tomorrow will prove that.

We all have the same goals and by working together we will achieve

success.

A former President of General Motors once stated, What' s

good for General Motors is good for the country." I would like
to state that "What is good for our country's fishing industry

is good for each individual company that is represented here

today."

I thank you for your contribution to the growth of the

fishing industry of the United States and the world.



OBJECTIVES AND ORGANIZATION OF SEMINAR

Jaw e.ph �. Slav~~
Assai.iree. D~ce.ckoc  ac Re.sao.face, UX~H.zan<0~

Mag~oeal htaz~ne. F~s he.c~e.a Se.rr.v~ce.
Vaahiegton, V. C.

A warm welcome to all participants in this most significant

conference.

I think all here will agree that a fundamental approach to

providing fishery products for the future requires application of
new technology to enable us to effectively utilize the wide vari-

ety of food resources of the ocean.

The challenge is to apply that technology in a manner so it

will produce new products that wi3.l be demanded by consumers and
which will yield a profitable return to the seafood industry.

What is this techno3.ogy?

It is the topic of discussion here for the next two days.

You are all aware that this is the second technical seminar

on minced fish technology and development, joint3.y sponsored by

the National Fisheries Institute and the National Marine Fisheries

Service. The single primary objective of this seminar is to pro-

vide an open forum for full and c3.ear candid discussion of all the
aspects of minced fish technology and the utilization of minced
fish production. It is very important that we fully discuss the
promising functional aspects of this technology as well as some
of the problems we are experiencing. We have a lot of material

to cover in a short time.



Dr. Blackwood of the Canadian Inspection Service will dis-

cuss the worldwide interest in minced fish from the FAO Technical

Conference on fishery products in Tokyo last December. As you

may know, Dr. Blackwood was appointed to head a working group on
minced fishery technology at that meeting. Research is progres-

sing rapidly in many phases of minced fish technology. Although
it has been only a year and a half since our first meeting, there

have been enough developments to make this meeting a timely update.

Session I on research and development will consume most of our

time today. We are most pleased to welcome researchers here from
Canada, Iceland and Scotland as well as from several U.S. universities.

It is also particularly important to know as much as we can

about the equipment that has brought on the minced fish revolution.
Representatives from equipment manufacturers are here to discuss
their equipment. Session IX beginning this afternoon should pro-

vide some very valuable information in that regard.

The proof of the research comes in the marketing of the pro-

ducts. We start our discussions tomorrow morning with the market-

ing challenges and opportunities that minced fish offer.
The potential which exists, if the technology of minced fish is

used constructively, is extremely great in benefits to consumers and
the industry. Nearly as great is the danger of a "bust" by inappro-
priate or premature use of this technology such as considering
minced fish as merely salvage operations for processing low quality
fish. This latter situation must be avoided at all costs.

I think Session IV on standards and quality assurance is timely



and very important. I believe all here will agree that a funda-

mental approach in providing fishery products for the future re-

quires that we apply new technology to enable us to effectively

utilize the wide variety of food resources from the oceans. The

challenge is to apply the technology in a manner so it will pro-

vide new products that will be demanded by consumers and which

will yield a profit to the seafood industry.

Some insight has already been gained as a result of this work

on the minced, fish standard, and I would like to give you some

examples:

1. The development of rancidity and other off odors and
flavors during frozen storage may appear more rapidly
in minced products than in fillets.

2. Some species have a shorter storage life than others.
For these species, antioxidants or other processing
methods may be necessary.

3. Food additives and flavoring agents, when added, help
with some species by enhancing texture, aiding water
binding capacity, reducing drip, and changing flavor.

4. Mixtures of several species with similar or even dis-
similar flesh characteristics can be used to produce
products with exciting properties or other options.

Ne welcome your critical review of the proposed draft stand-

ard because we see it as a "pacesetter" for international industry

guidance over the next several years. We also urge you to care-

fully and critically address the area of quality in manufacturing

minced blocks because variability and/or poor quality will hurt

your future sales. Remember that the effort and expense of cap-

turing the fish and bringing it to the processor has already been

completed and paid for. A little extra effort and attention to

5



maintenance of quality will yield a handsome economic =e
I would like to draw your attention to the last ession of

the seminar, and urge you during the course of this meeting to
carefully formulate your comments which may be helpful to us in
our future work on minced fish.

In conclusion, I think that what we do here at this meeting
in considering this technology will go a long way toward develop-
ing new products for the future and toward improving st of the
institutional aspects of labeling and marketing that have for so
long hampered full development of these fishery resources. There
is much at stake, so we must be careful and do it correctly. When
all is said and done, let it be recorded that what was done here
was to promote a new technology that produced new quality seafood,s
for a quality conscious, consuming American public. It is up to
all of us to make sure that this benefit is realized. I am confi-
dent with your enthusiasm and help it will be.

Thank you and I look forward to a very productive meeting.

6



StPQIARY OF DELIBERATIONS ON NINCED FISH

AT FAO TECHNICAL CONFERENCE IN TOKYO � 1973

C. M. Bl.~e.k.urood
I ns peckion Baamch

Fxa geezed red Maaaee. Service,
9e.paaXme,>ran 0$ the. En.vkh.once.nl

044a.ea, On.ka.rt.~o

It was with some misgiving that I accepted an invitation

from FAO to prepare a paper on the utilization of mechanically

separated fish flesh as a background for discussion of this sub-

ject at the FAO Technical Conference on Fisheries Products held

in Tokyo last December. My misgivings were twofold. Firstly,

I knew of course that a little knowledge can be dangerous to the

would-be expert and certainly my knowledge on minced fish raised

more questions than answers. Secondly, I had misgivings as to

just how this subject would be received by such a mixed gathering

of international industry and government administrators and tech-

nical experts as would be gathering at Tokyo.

In my favor, was a personal conviction that the fishing in-

dustry was ready to exploit the fascinating opportunities offered

by minced fish; opportunities for increased raw material utiliza-

tion and new product development using minced fish. flesh as the

highly nutritious base material to produce convenience, high quality

new consumer products. I knew too that the leaders in the Canadian

fishing industry were very much alert to the opportunities offered

by this new fish technology. It was a most rewarding personal



experience as together we prepared a technical paper on the
"Canadian Exper ience" in minced fish.

The discussion on minced fish turned out to be a highlight
of the Tokyo Conference. Obviously, the chairman of the session
dealing with minced fish did not share my earlier misgivings.
He was much better informed and knew full well that the time was
right for such an international discussion on minced fish. X,of
course, refer to Joe Slavin who did such a masterful job as
cha irman.

I am delighted to have this opportunity to review the more
important points brought out in the discussion at Tokyo on mechan-
ically separated fish flesh. Considerable interest was shown in
minced fish processing, especially for the utilization of unfamiliar
and neglected species. Many participants felt that products manu-
factured from minced fish flesh would be highly acceptable and.
popular in tomorrow's marketplace. Such products, using the latest
technology would incorporate new ingredients such as texturizers,
flavors, etc., to enhance consumer acceptability. The Conference,
therefore, requested FAO to gather and disseminate information on
problems of manufacturing and utilizing minced fish flesh and it drew
up a list of headings under which detailed information could be
collated. A little later I will elaborate on some of the informa-
tion that is now available from a number of countries on this
subject.

Xn view of the general interest in new products such as minced
fish, the Conference felt there was a need for the Codex Committee



on Fishery Products to pay increased attention to them, and indeed,

the elaboration of a standard for fish blocks including minced fish

is on this Committee's agenda for its next meeting in Bergen, Norwa~

this fall. Similarly, the elaboration of a code of practice for

the processing of minced fish is presently under active considera-

tion by FAO Department of Fisheries.

Again, in relation to new products to be prepared from minced

fish flesh, the Conference felt that some national legislation re-

lating to them might be unnecessarily restrictive and thus could

inhibit their further orderly development. Zn view of the great

potential for such products, it was suggested that FAO make member

governments aware of this danger so that they could adopt a more

flexible approach in drafting new, or modifying old, legislation.

At the same time, of course, it was recognized that governments

should ensure that the consumer is not. misled through inadequate

information on the label regarding the composition and manufacture

of such products.

There was strong support for the view that, to ensure high

consumer acceptance and to provide for orderly marketing, it was

urgent that special consideration be given now to problems asso-

ciated with quality control, product standardization and product

description and identity. The raw material for minced flesh must

be of a quality suitable for marketing as fresh fish. This pro-

cess must not become a salvage operation for fish otherwise un-

acceptable due to such factors as spoilage, certain abnormal

physiological conditions and parasitic infestation.



It was pointed out that minced flesh offered great opportunity

for the preparation of new, imaginative, high quality products

tailored to the requirements of a wide range of consumers. Coun-

tries such as Japan and the U.S.S.R. are large processors of minced

fish material. Japan has been investigating the possibilities of

underutilized species for making surimi. Not very many years ago

Alaskan pollock was such a species. Today, the catch by Japanese,

Soviet and Korean ships is well over 3,000,000 tons a year. Species

studied and found to have good potential for processing into surimi

include croaker in the Gu3.f of Mexico, Pacific cod and hake

 merluza! of Chile and Peru. Peru has a large potential of about

300,000 tons a year.

In the Soviet Union minced fish is prepared from Alaskan

pollock, blue whiting and from offal obtained in processing gren-
adier and hairtail. The quality and yield of minced fish flesh are

higher if it is prepared from fish at the rigor mortis stage or
immediately after. A typical processing procedure, starting with

headed and, gutted fish with the black peritoneum thoroughly cleaned

off, would be to pass this fish through a flesh separator. The

coarse meat is then washed twice with fresh water in the ratio of

one to three. After excess moisture is removed, the flesh is

finely crushed and common salt, sugar, phosphates and other food
additives are introduced to inhibit protein denaturation. The

minced flesh is then packed in appropriate size blocks in polyethe-

lene bags, frozen and stored at, -20 C or lower for further process-

ing into finished products. The storage life of the blocks is 6 to

9 months.

10



The Conference discussed the need for research in the field

of minced products and it was recognized that there were many

questions on quality standards, nomenclature and labeling yet to

be settled. However, industry will not wait for the final answers

to all of these questions. The opportunities offered by minced

fish flesh as the base material to which can be added color and

flavoring agents, texturizers and stabilizers to make a wide

variety of products attractive to the consumer are irresistible to

the fishing industry. It is important to industry and control

agencies alike that no artificial barriers be placed in the path

of utilizing new species of fish and that the marketing of the

processed products should be orderly. It was predicted that

minced products which are already popular in some countries will

soon find wider world market applications.

During the discussion of the problems associated with the pro-

cessing of minced fish flesh, it was stated that the process dis-

rupted the cellular structure of the muscle and that blood, air,

microorganisms and contaminants can be readily incorporated into

the raw material, all of which may seriously affect spoilage and

storage characteristics. The process also lends itself to the

incorporation of additives about which there is little information

at present as to their proper use and effectiveness. It was

pointed out that. sugars prevent denaturation of muscle proteins

during cold storage as do some amino acids such as sodium glutamate.

The rate of denaturation depends on the species of fish. There

were many opinions expressed about the problems of discoloration

11



of the flesh of fish especially in the minced fo~. It was gen-

erally agreed that such discoloration can be minimized by care-

fully preparing the raw material prior to its being passed through

the flesh separator.

An important part of the discussion dealt with the develop-

ment of new products and their adoption in the country of origin

and elsewhere. For example, as pointed out. by Japanese speakers,

the development of frozen surimi has accelerated the growth of the

Alaskan pollock fishery. This very large increase in surimi pro-

duction is due mainly to the demand for Kamaboko, a traditional

Japanese fishery food.

One particularly important aspect stressed is that traditional

methods of production of food products is followed in Japan where

it is not possible to change their basic manufacturing procedures.

But, of course, those traditional methods are improved by the appli-

cation of science and technology. This policy of following tradi-

tional methods and preferences means also that the products con-

form to the taste of the Japanese consumers and may not, therefore,

suit other people. It was emphasized that this is a very important

aspect especially for those many countries interested in adopting

Japanese products and their processing methods. As a general rule

when seeking to transfer such products from one country to another,

it is better to study the principles of the methods involved, the

equipment and .the properties of the raw materials used rather than

to attempt to adopt specific recipes. Such studies should indicate

how the products and processes can be modified to meet the require-

12



ments of the consumers in the adopting country.

As previously mentioned, because of the great interest in

minced fish flesh, an Ad Hoc Committee was set up at the Con-

ference to review some of the problems which have to be solved in

dealing with products made from minced. material. The Conference

accepted the recommendation of this Committee that a request be

circulated by FAO to member countries for information on the manu-

facture and character of minced fish flesh, and drew up a list of

headings under which this information could be gathered. Once the

information was assembled, it would be sent to member nations as

a guide to technical laboratories for identifying problems on

which further research may be required. This information would

also be useful to FAO Fisheries in developing a code of practice

for the processing of minced fish flesh. Some preliminary infor-

mation on responses from some member countries is shown in the

following tables.

Finally, I would just like to say that I am looking forward

with enthusiasm to today's and tomorrow's discussions. We are

all very indebted to NOAA and NFI for making this seminar possible.

The previous seminar at Oak Brook made a significant, contribution

to our present knowledge of minced fish utilization. I am sure

that this one will provide a further important thrust towards

new development and orderly marketing of minced fish flesh and

consumer products manufactured from this excellent base material.
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STORAGE STUDIES ON MINCED ROCKFISH

AND THE USE OF CARP IN MINCED PRODUCTS

Va v~d Mi yam.cd
Ra.s e.art.ch Che.m~st

Pac~ i.c F<hhe~ieh UZ~lizaX<on Research Carriers
Nai~oeaL Qrreine. FLd Irene.h Se.<vice.

Serrttke., Mao h~ngton

At the Oakbrook Seminar on the "Mechanical Recovery and

Utilization of Minced Fish Flesh"  September, 1972! a progress

report on the experimental work underway at our research center

was given, most of the storage tests were only six months old

at. that time. I would like to first present data on those tests

that have now been completed; then give the results of some of

our more recent work. In our earlier studies first reported at

Oakbrook, we used a group of rockfish that is known commercially

as "black rockfish" in contrast to another group that is called

"red rockfish." The black rockfish group are from the Sebastes

species and include those with the common names yellowtail rock-

fish, silvergray rockfish, and black rockfish. The fresh fillets

of black rockfish are excellent tasting but, when frozen, become

rancid in a few months and increasingly tough during extended

frozen storage. These factors limit their marketing and conse-

quently, their utilization. Thus in our minced flesh studies, we
picked black rockfish as our experimental species because we be-

lieve that if we could solve their rancidity and toughening pro-

blems, we would be able to use the minced flesh from most other

species.
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In addition to the rancidity and toughening problems asso-

ciated with black rockfish, we had to solve several other pro-

blems that are general to all minced fish. From past experience,

we knew that minced or ground fish, when cooked as such, had poor

palatability and poor mouth-feel. We found that we were able to

prepare a highly acceptable block that we named a modified fish

block by using a fish binder shown in Table l.

Table 1 FormuLation of binder to be used per LOO pounds of

minced fish in modified blocks

Ingredients Weight

Pounds

Fish flesh 2 ' 5

Salt leG

L ~ 0Sugar

Monosodium glutamate

Sodium tripolyphosphate

Mater

0.3

OeL5

Up to 5

23

The results of a comparison with respect to rancidity and

texture ratings during 8 months of storage at 0 F. between the

unmodified block, which is made with only the minced fish flesh

with no other ingredients, and the modified. block, which is made

with minced fish containing our fish-binder formulation, are given

in Table 2. Upon initial examination, both types of blocks had

about the same rancidity and texture scores, i.e., zero-to-trace



Table 2 ~ Comparison of rancidity and texture scores of vaaodified

and modified minced black rockfish blocks during S mon~ of

storage at 0 F ~

Mean rancidity scorel~ Mean texture scoreMinced blocks
storage time

at Oo Fe Unmodified Modified Unmodified Modified

Months

4.04,0 3 ' 93+9

F 73 ' 5 3 ~ 4F 9

3 ' 82.93 ' 42 6

2/ Texture rating scale!

rancidity and good texture ratings. At the 4- and 8- month examina-
tions, the unrncdified blocks were appreciably lower in rancidity an 

texture scores  moderately rancid in flavor and. slightly dry and

crumbly in texture!, whereas the modified block showed only small

changes. Thus, using our fish binder, with added ingredients, to

prepare modified minced rockfish blocks significantly improves

cold. storage characteristics.

The data in Table 3 shows the results of two experiments to

determine the effect of washing the minced muscle on flavor stabilit'

24

li Rancidity rating scales

5 - no rancidity

4 - trace rancidity

3 - slight rancidity

2 - moderate rancidity

l - excessive rancidity

5 very good

4 ~ good

3 - fair

2 - borderline

1 ~ poof



Table 3 ~ The effect of ~ashing minced black rockfish muscle

on the flavor stability during 12 months of storage at 0 P,

Mean rancidity score
Months stored

at Oo Fi
Unwashed flesh Mashed flesh

4,7 4o8

4e33 ' 3

4s03 ' 3

12 3 ~ 72o9

4+7 4 7

4a7

4m 13 ' 0

4+i2 ' 812

1/ Rancidity rating scale<

5 - no rancidity

4 - trace rancidity

3 slight rancidity

2 - moderate rancidity

1 - excessive rancidity

during frozen storage. The flavor scores of the modified, washed

the one year storage test at OoF, except the 4-month examination in

experiment 2. In addition, the washed blocks were appreciably

"whiter" in color than the unwashed blocks. The storage life of

blocks were significantly higher statistically at the 5% level than

those of the modified, unwashed blocks at each examination during



the unwashed blocks was between 8 to l2 months, ;:=-=:-= ==a.= of

the washed blocks was greater than 12 months.

We designed another experiment. to deter -= --= =====- of

moisture content of dewatered washed black ro"'~=. =- = ==- on the

texture of the subsequently-prepared modified =::::-. :-' centri-

fuging the washed flesh for varying times fro= : =. =inutes,

we obtained minced flesh having a moisture co"-= � ~ 77.9% to

84%, as shown in Table 4. The sample on the == --- ,: 5% moistuz'el

Table 4+ Effect of moisture content on texture s~ sc edified

black rockfish blocks stored for 12 mont~~ x= . ~

Texture score a=er=
Centrifuge Moisture

time content 0 mo, 3 mo 6 mo % so 12 mo

Minutes

4,0 3 ' 73 ' 879e5 4aO

3+94r24,2 4eO84+ 0

4,04gO4.04e2Sly 910

3 ' 5 3 43 ' 73 AS77 ' 930

l/ Texture rating scaleI

represents the unwashed control sample. Modifie= ~mes were pre-

pared from the other washed flesh and stored at 0 = 3t 3-month

intervals, the blocks were made into breaded st'~. =~p-fat fri«'

0
 unwashed

control!

5 - very good

4 ~ good

3 fair

2 ~ bed

1 peer



and evaluated for texture. The sample on the bottom line, in

which the moisture content was reduced below that of the unwashed

control sample by centrifuging for 30 minutes, received the lowest

texture score among the various samples initially and throughout

the one year storage test. The other two washed samples  centri-

fuged for 2 and 10 minutes, respectively! received slightly higher

texture scores than the control sample throughout the storage test.

For each of the four lots of samples, the changes in the texture

scores during the 12 month test. were slight. Our results show

that the higher moisture content, modified minced black rockfish

blocks had the highest texture scores.

In an experiment to determine how the texture is affected by

the particle size of the minced fish, we obtained coarse minced

flesh from a flesh separator having a drum with 7 mm diameter holes

and finely minced strained flesh taken from a Bibun strainer having

a screen with 1.4 mm diameter holes. Modified blocks were prepared

from �! 100% coarse minced flesh; �! 100% strained flesh; and �!

a mixture of 50% strained flesh and 50% coarse minced flesh. At

3 month intervals, the three types of frozen modified blocks were

cut, batter and breaded, deep-fat fried, and presented to our ex-

perienced sensory panel. The results are given in Table 5. The

coarse minced samples received the highest texture score in the ini-

tial examination at 0 months; the strained sample the lowest score;

and the mixture of equal parts of strained and coarse minced flesh

received an intermediate score. For each of the three lots of

samples, changes in texture during the 12 month test were small.
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Table 5 ~ Texture scores for black rockfish sticks prepared fras
1 ~ 4-ass strained flesh and 7-mm coarse-minced flesh during 12 months

of storage at 0 F ~

Texture scoresl~ after
storage at 0 F ~ fori

Type of flesh
0 mo. 6 mo, 9 moi 12 moo

4,44,44+6 4,610 C coarse-minced

100K, strained
3 ~ 73 ~ 63 9 3 ~ 4

5VK, strained and 50K
coarse-minced

4,03 ' 64,24 ~ 2

3 fair

2 borderline

1 ~ poor

1/ 3 point rating scale~

5 ~ very good

4 ~ good

28

Thus, from the standpoint of texture, the coarse-minced flesh is
better than the finely-minced flesh.

In another phase of our study on utilization of minced flesh,

we have been experimenting with carp, an example of the many under-
utilized freshwater species. In addition to seeking better utili-
zation of these fish as food, we are looking ahead to the day when
a carp-like species might be raised in a po3.y-aquaculture system.
Xn our experiments, we have used wild carp from Minnesota, Wyoming
and eastern Washington. Depending upon the area of catch, season,

etc., carp flesh may have an unpleasant flavor. The challenge was
what could we do about. this off flavor and how could we utilize
the minced carp flesh? Table 6 shows the minced-flesh-yield



Table 6 ~ Minced flesh yield from headed-and-gutted carp passed
through a Bibun separator having a drura ~ith 5 asn holes

Weight

Pounds

Yield

574Headed-and-gutted carp

1st-pass flesh

2nd-pass flesh

Waste

Loss

288 50 ' 2

18 ' 3105

29 ' 8171

10

recovered from 574 pounds of headed-and-gutted carp. The yield
of first-pass, high-quality flesh was 50.2%. An additional
flesh yield. of 18.3% was obtained by passing the carp through the

29

separator a second time.
We found that. we could reduce the intensity of the undesirable

flavor of carp to an acceptable level by washing the minced flesh
with cold water in a ratio of 4 parts of water to 1 part of minced
carp. In one experiment, we started out with 45 pounds of minced
carp having a moisture content of 74.3%. After washing and de-
watering the minced carp muscle, we finished with 36.6 pounds of
washed flesh having a moisture content of 82.2% as sho'wn in Table 7.
Our decrease in flesh yield was 18.7%.

With the washed carp flesh, we made two products for consumer-

preference testing during our research center's Open House last
October. We prepared modified minced carp blocks, having a mois-
ture content of 81.7%. We also prepared a smoke flavored



Table 7 ~ Flesh yield and moisture content after vashing

minced carp, ratio 4 veteran l flesh

YieldWeight Moisture

Pounct ~

74>3
Minced flesh

Washed and dewatered

Losses

82+281 ' 336 ' 6

8+4 1SI 7

Number of
ratingsHedonic rating scale

Percent

47 35 ' 9
9 Like extremely

8 Like very much

7 Like moderatel.y

6 Like slightly

5 Neither like nor dislike

4 Dislike elightly

3 Dislike moderately

1 Dislike very much

1 Dislike extremely

39+752

13 ' 818

6+9

203

0,7

Oo7

100s131
Total,

7 ' 9Mean preference score
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carp spread  moi ture content 79.7%! .
The modified minced carp block was served as deep-fat-fried

breaded portions. The results are given in Table 8. On the left
Table 8 Preference rating for deep fat fried, breaded carp portion ~

 onion~flavored!



is the 9-point hedonic rating scale. Six to nine represents

and 5 "neither like nor dislike." The middle column gives the
number of our visitors rating the samples in each of the nine
rating categories, and the last column gives the ratings in
terms of percent. The overwhelming majority of visitors who
were willing to taste a carp product rated the breaded portion
in the "like" category. Table 9 shows the preference ratings
on our smoke-flavored carp spread, which again were primarily
in the "like" categories. In other tests with the unwashed
minced carp, we successfully prepared a smoked sausage and

breaded fish cake.

Table 9 ~ Preference rating for smoke-flavored carp spread

Number of

ratingsHedonic rating scale Percent

9 Like extremely

8 Like very much

7 Like moderately

6 Like slightly

5 Neither like nor dislike

4 Dislike slightly

3 Dislike moderately

2 Dislike very much

l Dislike extremely

36 ~ 452

48 ' 970

14 9 ' 8

2 8

0,7

0 7

0 ' 7

100143Total

galMean preference score
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various degrees of "like;" l to 4 various degrees of "dislike;"



QUALITY AND UTZLIZATZON OF HINCED DEBONED FISH MUSCLE

3. K. Ba.bhikku, V. L. C<aiv/acd
an.d D. K. La.N

0<egin Skate Un~veesikp
S ea f o o dh La,boaakacg

Aakaa~a, Omega n,

Several years ago, personnel at the OSU Seafoods Laboratory
began to explore the use of a Yanagiya Fish Separator to increase
the recovery of edible meat from fish. There are a number of
various fish separators now available to the fisheries industry
that can drastically increase the recovery of muscle from fish.

The minced muscle freed from bone and skin has been incor-
porated into various products. Rockfish and shad, in combination,
can be mixed to form an excellent "fish" sausage and pepperoni.
Smoked. minced fish produces an excellent salami. Recently, small
amounts of shrimp were found to not only improve texture and
flavor of minced deboned fish muscle, but also enabled formulation
of a fish portion where Pacific hake  Merlussius productus!, true
cod.  Gadus macrocephalus!, ling cod  Ophiodon elongatus!, and
rockfish  Sebastes species! could be used interchangeably to form
a portion with excellent acceptance and a standard identity

Although minced deboned fish muscle is an excellent source
of protein, we have found that overall acceptance of minced fish
portions is lower than portions prepared. from fillets, especially
when the minced fish portion is evaluated at the same time as the
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fillet portion  Tables 1 and 2! .

Table l, Over-all acceptance of deep-fat fried portions by a
trained ta.;te panel.

Over-al} acceptance

Hose le

formS p<=.c I cs

5.75'b5.13
4.83

Fillet

Deboned
Paci f i c hake

5.8o

6.55
5.28'

5abc
F i l let

Dcboned
Ling cod

5.70

True cod
6.6O

6.48Fi 1 letFlag rockfish

Range of scores: 9, "liked extremely", to i, "disliked
extremely".

Hean scores in a column with same ~xponcnt letter did not
vary s i gn i f i cant ly {P <,05! from each othe r.

Table 2. Over-all acceptance of deep-fat fried portions by a
trained taste panel.

Treatm nt neon score

Muse�'i e

form Of f-f lavor
Species

Desirability

6.38
3 55

Fi l 'l et

Deboned
Dover sole 7.l3

3.85

7 ' 78
5-73

Eng1 i sh sole Fi l let

Deboned

7,00
4.93

Range of scores: 9, "liked extremely", to l, "disliked
extremely".

When minced deboned portions from various species  Panel A! were
evaluated, no differences in overall acceptance were detected.

33

Fi l let

Oebone d

5.l8'
5.48



The scores, however, were slightly lower than those g-ven to

fillet portion  Panel C!. Distinct differences were ..oted when t>

minced and. intact portions were evaluated simultaneously, parti-

cularly in the cases of Dover and English sole  Table 2!. We

were somewhat in disagreement as to what the causes were for the

lower acceptance of minced muscle.

Current studies were undertaken to determine the proximate

composition and changes that occur during frozen storage of debonqd

muscle from various fractions of fish. Four species were used in

this study, Pacific hake  Merluccius productus!, English sole,

 Parophrys vetulus!, rockfish  Sebastes pinniger! and ling cod

 Ophiodon elongatus!. Intact. fi1lets and minced muscle from de-

boned fillets, deboned fillets with the skin leftmn, deboned

frames, and deboned whole fish were packed in 1 x 3.75 x 21 inch

stainless steel trays and, frozen at -30oF for 16 hours. The blocks

were sawed into 5/8 x l-l/4 x 3-3/4 inch portions �5-50 g!, placed

in 4 mil. polyethylene bags and held at 0 F until examined.

The protein content of muscle from the cleaned frames was

much lower than the corresponding fillet  Table 3!. The protein

content of muscle from the cleaned eviscerated whole fish was only

slightly lower than the intact fillet and in the case of ling cod,

was higher. The moisture content of all the deboned muscle was

slightly higher except for the moisture content of muscle from

deboned English sole frame and whole fish and ling cod frame and

whole fish  Table 4!.
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Table 3. Protein content of intact and minced f ish muscle.

4 Protein

I ing
c:od

t.nglish
sc> ieI'ocl fish II ake

Treatm nt

16.50 16. 5516. 0018.40Intact fillet

Deboned f.iilet

Oeboned fi'Iiet-skin

Deboned frame

Deboned who'ie

15.94I6.5118. 57 15. 20

16.8718. I z 16.1915.92

13.8214-77 15.0715.00

i8.3015. 84I8. 33 15.65

Tab'Ie 4. Moisture content of intact and mine d fish muscle.

W moisture

Ling
cod

Eng I i sh
soleRockfishTreat~ant

8z.6180. 90

80.94

8z.03
Intact fi I Iet

Deboned fillet

Deboned fiilet-skin

Deboned frame

Deboned whole

79.52

82.73

82.03

83.8680.52

81.34 83.3580. 10

79-74 80.4481.94

8i.5z

83.39

78.77 81.65 79.59

The lipid content of minced deboned whole fish muscle was
significantly higher than the corresponding intact fillet, ex-

also been found to be lower than the intact fillet muscle. Nore

35

cept for Pacific hake  Table 5!. This holds true for most. fish
species; however, the lipid content of deboned whole true cod has



important is the high level c= lipid found in the deboned muscle

from the cleaned frames. S~risingly, the lipid content of

muscle from frames of Pacific hake was much lower than the intact

fillet.

Table 5. Lipid content or intact and minced ish muscle.

~ Li id

Eng'lish
sale

Ling
codRcckfislTreatment

intact fillet

Deboned fillet

Deboned fillet-ski n

Deboned frame

Deboned whole

1.691.242.11 1.90

1.61.2.04 l.25

1.6S2.01 1-35

S.16

2.481.40 2. 10

Since the presence of microorganisms can greatly alter the

quality of fish muscle, total aerobic plate counts were run to

ous samples. The highest microbial counts were present in the

muscle samples from ling axi  Table 6!. This was probably due

to the difficulty we had in passing the frame and cleaned whole

fish through our mini-model Yanagiya Separator. Although the

microbial counts were higher in the deboned samples, the counts

would be considered very good on a commercial level.
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determine the viable numl~ of microorganisms present in the vari-



Table 6. 'Standard plate counts of intact and minced f ish muscle.

Treatment

 Microorn» i.=�ms/nram muse!e!

In tact
f i I I -.t~S acies

870 700 480 4,600 '1,900Rockfish

740330 3,700390

9,8001,000 3, 700

800 5,200

12,000 1,500

17,000 12,0001,800

Table 7. Acceptance oF Intact and minced fish muscle held at 0 F.

0ver-al'I desirabiilt  Scale 1-9!''

Deboned

Intact Deboned fillet- Deboned Deboned
fi'Ilet fillet skin frame whole

4.34 4.68

3.62 4.4212 wk

4.46 3.38 5.544.60b5 ' 92

12 wk

6.80 5.66 5.82 4.08 4.78

6.06 4.56 4.88 3.58 4.4612 wk

12 wk

~Mean score ln a horizontal row with same exponent 'letter did
not vary significantly  P<.05! from each other.

zn ~ 25 taste panellsts.
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English sole

Ling cod

Pacific hake

0 wk

Ling cod
0 wk

Rockflsh
0 wk

Eng'lish sole
0 wk

6.98'

5.78

--5.66'

6.12'

Debcned

fillet

5.62b

2pa

4.72'

4 90b

Deboned

fillet-
skin

.4.32

4.16b

4.32

4.52

Deboned

f rame

2.66

2.74

Deboned

whole

3,44

3.80



Mechanically breaking up the cellular integrity of the fillet

had a marked effect on the overall desirability of the fish portion~

 Table 7!. It is important to note that the various deboned samp>e<

of minced muscle were compared to the intact fillet at the same

time by taste panelists. The samples were baked and presented to

the taste panelists under red light to eliminate color differences

between the deboned portions. Preference scores were analyzed by

analysis of variance and the significance of means tested by the

least significant difference method. The overall acceptance of

minced. deboned muscle from the cleaned frames was significantly

lower than the minced deboned muscle from fillets. Muscle from

English sole frames was discolored and distinctly off-flavored
as reflected by the very low overall acceptance by the taste panels.

Except for Pacific hake, passing the skin attached to the fillet
through the Yanagiya separator had no effect on the overall

desirability of the minced fish muscle. Although it was previously
felt that the skin, particularly English sole, was the cause of

the lower acceptance of minced deboned fish muscle, it can be seen

that substance s! from the backbone are responsible. The high

levels of lipid may partially explain the lower preference scores

for the deboned frame muscle. The lower overall acceptance scores

after 12 weeks storage at 0 F reveal that the minced deboned fish

muscle, particularly the frame muscle, undergoes more rapid changes

To monitor some of these changes a number of chemical paramete>

were measured. One system involved the breakdown of trimethylamine

oxide  TMAO! to trimethylamine  TMA! or dimethylamine  DNA!.
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Table 8. TNPO contont of intact and minced fi sh muscle held at 0 F.

T{Vi{{ {.",a T{'l4~{{/n sa~ { e!

Deboned
Oeboned fillet- Cob>.{ed

f 11>et kin frame
D honed

whoTe

Intact

f 1 1 let

Paci f 1 c hake
0 wk 4.44.5 1.8 3.5

4,44,34.7 3 312 wk

L1ng cod
0 wk 3.43.63.8 3.13.7

12 wk

Rockfish
0 wk 3.6 3.72.53.73.7

2.812 wk 2 33 ~ 5 3.2

Engl lsh sole
0 wk 2.6 2.22. 'I 1.22 ' 3

1 ~ 7 1.212 wk

39

Trimethylamine has been linked to fishy odors and flavors and DMA

has been suggested as perhaps a good quality index of frozen

fish muscle. Trimethylamine oxide levels were highest in the

Pacific hake samples and lowest in English so. e  Table 8!. Xt

appears that, TMAO levels were much lower in "he deboned muscle

from the various frames.



Table 9, THA content of intact and minced fish muse'ie held at O' F.

TffA on tent  p Tt<A/z sano'fe!

Doboned

intact Deboned filiet- Deboned Deboned
fillet fi'liet .,kin f rar, who leSpecies

Pacific hake
0 wk 16.919.7i5.913.99.2

15.910.7 19.212 wk 13.2 15 3

Ling cod
0 wk 12.812.4 37.2 31 7

12 wk

Rockfish
0 wk 14.34.8 12.0 9 ' 913.0

15.0 12.8 7.212 wk 5.0

English so1e
0 wk 26.517.4 39.0 25.213.1

29.2 23.012 wk 'l3 9 30.222.1

40

Mechanical deboning had a drastic effect on TMA and DNA

concentrations in the minced fish muscle  Tables 9 and 10!.

Trimethylamine levels were 2 to 3 times higher in the deboned

samples than the intact fillet. There is no relationship between

microbial numbers and TMA concentrations and apparently the dis-

ruption of the muscle cells is responsible for the higher levels.



Table IO, DIQ content of intact and minced fish mu cle held at 0 F.

DIIA ron ten t  ~iq D;fA/q sama I e!

Deboned

Intact Debnned fillet- Oeboned Deboned
F;lie   fiil=.t skin fr;:mn wholeSpecies

Pacific hake
0 wk 40.87.3 16.7 31.7 73.9

260.2322.886.280.763.012 wk

ling cod
0 wk 2.46.2 5.53. I

12 wk

Rockf ish

0 wk 2.63.11.5

3.64.72.812 wk

English sole
0 wk 4.3 2 ' 33 ~ 12.51.9

3.43.4 5.7'12 wk 3 ~ 92.1
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The changes in DMA concentrations during frozen storage of

Pacific hake is typical of all gadidae species. Although mechani-

cal separation increases the- initial level of DMA in the deboned

samples of rockfish, English sole, and ling cod, the relative

levels of DMA remain constant during frozen storage. This is an

interesting finding, and unlike the gadidae species, monitoring

DMA concentrations would not be useful as a quality index.

The formation of malonaldehyde  TBA No.! was very rapid in the

deboned muscle samples  Table ll!. Apparently, changes in lipids

may be occurring during the mechanical separation of muscle from



Table 11. TBA no. of' intact and minced fish muscle held at 0 F.

TPA t/n,  rng ma 1 onal dr.hy,".'!kn s.�.noir. I

Dcboncd

Intact Dcbon"d fi 1lat- Dc.boned Deboned
fil'let fii~ -t skin f rare who leSoeci e.s

Pacific hake

0 wk 0.670.62 0 r20.33 1.02

0.9$ 1.19 1.14 1.70l. 2912 wk

Ling cod
0 wk 0.881.611.130.79 0.35

Rockf i sh

0 wk 2.59 1. 18 2.51 1 ~ 230.68

1.35 2.0l �1.47! �.48! � o5!12 wk

English sole
0 wk 1,440.83 2.io1.500.93

3.661.140.62 1.7712 1.33

It should be pointed out that the chemical values reported

as "0" time are only relative. The number of fish required for

sampling, preparation of samples, length of chemical tests, and

setting up taste panels prevented the immediate analysis of the

samples. In all cases, the time span from actual preparation to

completed analysis was 5 days.

In summary, minced fish muscle is a valuable source of nutrien<
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skin and bone. The lipids being pressed from the backbone may be

more easily degraded resulting in the much lower acceptance scores

for the deboned frame muscle.



Generally, deboned muscle from cl.;!~ed whole fish and especially

the frames were lover in protein an" higher in total lipid than

the fillet muscle. Interestingly, overall desirability of minced

muscle from fillets was lower than the intact fillet. This may

be attributed to the textural changes as well as perhaps chemical

changes caused by the physical disruption of the cellular integrity

of the minced muscle. In the case of deboned muscle from frames,

substance s} pressed from the backbone appear to drastically alter

the overall acceptance.

Developing methods to utilize this valuable resource in our

diets poses a challenge and a rewarding experience for the fisheries

industry.



IMPROVEMENT OF TEXTURE, TASTE A'.:.

IN MINCED ATLANTIC CROAKE:-.

Brogans F. Cobb I I I and Chxa- pj'>.=
Ve.pacime.ni o$ Ark ma.Z Sc~e.>.c='

T»xah A 5 0 Uni v zcw~Xp
Colleg e SXal~om, Texaco

Introduction

Bullis and Carpenter �968! reported + - � muction

of trash fish  fish caught incidental to s! ~~---! is over

43,300 metric tons in the Gulf of Mexico. = = =- -"= orted

that in addition to the 1967 yield of 43,762 zoic tons of "trash

fish," an estimated additional 660,317 metr:= � = "= ~ash fish

were caught and discarded during Gulf shriz-i=- ~ -~ns. A

recent survey has shown that the unutilized -=- ~=-ch are killed

and discarded from shrimp vessels on the Tex==- =~=-= of the Gulf

of Mexico amounted to 265,143 metric tons per � .=--  >of=et, 1967!.

Of these trash fish, Atlantic croaker  Mic or~= ~=atus! con-

stituted 50 to 55 percent of the total cate= =. -~~i="=t  Anderson,

1968; Haskell, 1961!. The 1962 figures sho -e= =- mr produc-

tion of 29,053 metric tons of M. undulatus '= =- ==~f of Mexico

 Roithmayr, 1965!. A recent survey shows t;.a= =--'= species is

still estimated to be available in the Gulf o= %~~co at the rate

of 30 to 50 percent of the total catch taken =-- ~~t a 10-fatho+

depth  Compton, 1969!.

Large croaker find a ready market while ~~ le= ===aker are
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discarded or utilized for cat food. Several commercial operations

utilizing deboners have recently attempted to market minced croaker.

However, initial marketing trials indicate a low level of consumer

acceptability  Davies et al., 1973!. Minced croaker is rejected

both for poor taste and texture. Increasing the acceptability of

minced croaker depends upon improvement of its texture and develop-

ment of products more palatable to consumers.

Polyphosphates have been commonly used for texturizing minced

fish. Phosphates, in common with all inorganic salts, are toxic to

any organism ingesting excess quantities of the salts. Excess in-

gestion of any organic salt may upset mineral balance in body nutri-

ents  Ellinger, l972! -e.g. excess phosphate prevents absorption of

calcium. The widespread use of phosphates in the food industry has

caused concern among nutritionists that calcium deficiencies may

develop because of excess phosphate consumption, particularly in preg-

nant or lacting women and children. Supplementation of foods with

calcium phosphate salts, in contrast, to sodium phosphate salts,

appears to control dental cavities  Kllinger, 1972! and presumably

other calcium deficiency symptoms such as bone malformations. If

calcium phosphate could be used to firm minced croaker texture, the

nutritional value would be increased rather than decreased as is

the case with sodium phosphate salts.

The purpose of this investigation was:

l. To determine suitability of croaker for use in minced
fish or sausage-like products.



2. To increase the firmness and desirabilit. of =..-==-�
croaker flesh by the addition of sodium c'.-.lo
calcium hydrogen phosphate and egg albu.-.;in.

sausage-'ike ="~..=ts
val ious ccDbi=a::c;.s

3. To improve the acceptability of
from croaker by the addition of
of vegetable oil and starch.

4. To create from minced croaker a product stab:e
oxidation.

EXPERIMENTAL SECTION

Materials

were collected from boats during shrimp trawling operations in

Galveston Bay and. the Gulf of Mexico. The fish were caught by

Trawl, packed in ice and eviscerated within an hour of catch.

Fillets were removed from fish and ground or minced into small

pieces. Ground fish was stored at -20 C until used.

Methods

Chemical Anal ses

Protein determinations were based on Kjeldahl nitrogen con-

tent x 6.25  AOAC, 1970! or the biuret procedure  AOAC, 1965!.

Moisture was determined by heating to a constant weight in a.

drying oven at 100 C  AOAC, 1970!. Fat content was determined

by the rapid, modified Babcock method  AOAC, 1970!. Ash content
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was determined by ashing in a muffle furnace at 550 C  AOAC, 1970!.



H Measurements

pH measurements were made with a Beckman Zeromatic SS-3
pH meter. The electrodes were placed directly into the ground
sample and the observed values were recorded to the nearest one-

tenth unit.

Fractionation of Fish Protein

Hegarty's procedure  Hegarty et al., 1963! was used for
fractionation of myofibrillar and sarcoplasmic proteins. Relative
amounts of the fractions were measured by the Kjeldahl procedure.

H dration Estimation

The method of Sato and Hakayama �970! was used to measure

hydration of croaker proteins. Ten grams of minced croaker were
placed in a centrifuge tube, covered with a cap, heated in a boiling
water bath for 30 min, cooled with water, centrifuged at 10,000 rpm
for 15 min, and filtered through a glass filter. The filtrate was
weighed and the ration of the filtrate weight to the minced croaker
weight was designated as F%. Since the percent of the total mois-
ture in the minced croaker was expressed as W%, the hydration of the
croaker meat was designated as  W � F!/W x 100%.

Ernulsif in Ca acit Estimation

The procedure of Carpenter and Saffle �964! was follwed ex-
cept that Wesson vegetable oil containing Oil Red 0 dye �000ml:0.4g!
was added at a speed of 0.25 ml per second. As the emulsification
proceeded, the color of the blending mixture changed from light
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pink to dark pink. The end point was deter '=e =~ obse:ation

of the color change from homogeneous dark p'-.k ==;-.alf dar  pink

and half dark red  W. H. Marshall, unpub3.is~ed =a=a!.

Textural Measurement

Partially frozen minced fish were blend=-c ='" a Waring blender

with different additives, molded into patties us -g a 9- petri

dish as a form, wrapped in aluminum foil, a~" cocked in an oven

at 170oC for 40 min. Textural measurements vere mde at room temp-

erature and 80oC. A "Precision" penetromete= vi � round head and

150 g weight applied was used for textural casu events. The change

in penetrability   a penetrability! was defined as:

penetrability = penetration in control � penetration
test sample

Positive value of a penetrability indicated a i ~r texture in

test sample than in the control. A panel o= tr~~ ed judges was

used to indicate differences in preference in tenure.

Pre aration of Sausa e-like Product

Minced flesh was soaked in fresh water to r~ve blood and

other undesirable materials. The bleached =<at «as dewatered by

placing the washed flesh in a cotton cloth hacr and pressing by
hand. Spices, fat, additives and minced fish we=e blended in a

Waring blender. The sausage emulsion was s-uffe in cellophane

casing and cooked in boiling water 60 min. Then the sausage was

cooled by placing in a water bath at 10oC for 10 min. Figure

presents a flow chart of the process.
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Figure l.

fish

debone

skin, bone
waste

 d iscard!

minced flesh

rind

ash 3x with IOO vol. water

cwater

washed minced fishwater

 d is card !
1 ~ add ingredients
2. blend

3. stuff

4. cook in boiling
water, 60 min

5. cool in water bath,
60 min

sausage- like product

Analysis of the Product

was used to indicate the difference of preference for the pro-

ducts. A three point hedonic scale  like, indifferent, or dis-

like! was used to indicate acceptability of the product.

Microbiolo ical examination. Total aerobic and anaerobic
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count were carried out according to the "Recommended Methods for

the Microbiological Examination of Foods"  APHA, 1969!.

Oxidation of fat. Thiobarbituric acid  TBA! tests were per-

formed on the product initially and at one week intervals during



the refrigerated storage period to determine the extent of oxi

dation. The procedure of Wood and Hintz �971! was use".

RESULTS AND DISCUSSION

Com osition and H

The composition and pH of the croaker muscle used '~ this

investigation is listed in Table I. The protein .o wat r ratios

were low when compared with protein to water ratios calculated

from protein-water data reported for other fish  ~ocquot, 1961!.

The pH of croaker ranged from 6.67-7.00, values which should give

fish jelly and presumably minced fish with good resilie cy

 Ikamura et, al., 1959!. Low protein to water rat'os probably ex-

plain why minced croaker has a soft mushy texture.

Protein

The distribution of nitrogenous components of minced croaker

is shown in Table 2. The average distribution of nitrogenous com-

ponents in croaker was: sarcoplasmic protein 22.4% �5.3% of total

protein!; myofibrillar protein, 59.1% �6.6% of total protein!;

connective tissue, 6.9% �.8% of total protein!; and non-protein

nitrogen, 11.3%. Finch �970! reported that sarcoplasmic proteins

comprised 20 to 30% of the total protein in fish; the myofibrillar

protein fraction, 65 to 75%; and stroma or connective tissue protei"'

to 10%. Non-protein nitrogen comprised 9 to 18% of total nitrogen

in fish. The myofibrillar protein fraction in minced croaker in

this study was lower than the average of fish, but higher than meat
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muscle protein in whir. i m .~;ibrillar protein constituted 52-56%
of total protein. It,appears that at least 25% of the total pro-

tein would be lost during bleaching  washing with water!.

Functional Pro erties of Minced Croaker

is shown in Table 3. The average hydration of croaker used in this
study was 67.8%. Table 4 lists hydration of other fish and animals.
Fujumaki and Kurabayashi �958! reported that the hydration of
domestic animal meat decreased in the order: rabbit! ox! pig!

chicken! horse muscle. Fu jumaki and Nakaj ima �958! also reported
that the binding quality of sausage meat decreased in the order:

rabbit! calf! pig! horse muscle. Hydration of croaker muscle pro-
tein was low for fish but higher than that of domestic animals.

ity! is one of the criteria for estimating the value of a meat as
a potential sausage ingredient. The emulsifying capacity of the
croaker muscle used. is shown in Table 5. The average value of the

emulsifying capacity of croaker in this study was 24.6 ml of oil
emulsified per 100 mg of soluble protein.

Carpenter and Saffle �964! reported the emulsifying capacity
of various sausage meats ranged from 13.64 to 43.32. Although the
emulsifying capacity of croaker was rather low when compared with
other sausage meats, the hydration and salt soluble protein were

considerably higher.
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Hydration  /!meat

Fish
a

Skipjack

Spanish mackerel

Mu1 le t

82.0

81.0

76. 0

74.0Carp

69. 0Dolphin

55.7 - 70.5

43.2 - 65.9

51.0 - 53.2

47.9 - 49.1

Del Valle, 1968

b Wierbicki, 1958
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b
Beef

Pork
b

b
Veal

Lamb
b

Table 4 - Hydration of some fish and meat'
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Effect of Different Additives on Texture and Taste of Croaker

NaC1. Figure 2 shows the effect of NaCl on the firmness and

taste panel score  texture! of minced croaker patties. Firmness

of minced croaker patties was measured at different temperatures.

The change in penetrability was more sensitive at higher tempera-

tures. Firmness of croaker patties increased with increasing

concentration of NaCl. The patty with 2% salt content was preferred

for both taste and texture by the taste panel. When the use of

NaCl exceeded 2%, the patties became too salty.

CaHP04. CaHP04 had a positive effect on the firmness of

croaker patties  Fig. 3!. The effect of CaHP04 on firmness was

greater at 80oC than at room temperature. CaHP04 was not as ef-

fective as NaCl in improving the taste panel score. A flat taste

was imparted if CaHP04 was used in quantities exceeding 3%.

Sucuar. Figure 4 shows the effect of sugar on the firmness

and taste of minced croaker. lf the sugar content exceeded 2%,

the patties were too sweet. Sugar slightly improved the texture.

E~ albumin. Figure 5 shows the influence of egg albumin on

the firmness and taste panel score  texture! of croaker patties.

The 2% level appeared to be optimum for addition of egg albumin.

Egg albumin was more effective in improving the texture of

croaker patties than other additives.

Starch. Figure 6 shows the effect of starch on the firmness

of croaker patties. The addition of starch caused an initial de-

crease in firmness. Then firmness increased with increasing

starch concentration, regaining the initial firmness at about
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Figure 2 Penetrability at 2
Penetrability at 8'

o---- � � � Taste Panel Score

0

4P

e 0.
Q

0.



Figure 3 o � Penetrability at 25'C
~ � Penetrability at 80'C

0 � Taste Panel Score

~ Standard Deviation

E

E 0.

0. Ga HP 04  %!
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Figure 4 o � Pen e tra bi lit y
o--- -- Ta ste panei Scar e

~ Standard Deviation

l.2

< 0.9
E
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CL 0 Sugor  'Yo!
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Figure 5 o � Penetrability
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Eg g Albumin  %!
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the 6% level. Starch may have a beneficial effect on bleached

 water-washed! croaker by reducing the "rubbery" texture.

Combined Effect of Different Additives on Texture and Taste
Figure 7 shows the effect of different levels of CaHP04 on

patties containing optimum effective levels of NaC1 and NaC1 plus
egg albumin. Initial firmness of the patties differed with ini-
tial formulations as follows: 2% NaCl plus 2% egg albumin! 2%
NaCL'7 control  no additive!. Increasing concentration of CaHPQ4
caused increasing firmness in the control and sample with 2% NaCl.
However, the effect was less pronounced in the sample treated with
2% NaCl, possibly because of an initial firmer texture With 2't
NaCL and 2% egg albumin in the patties, the addition of L% CaHP04
caused an increase in firmness. Further addition did not cause an

increase in firmness, and may have been slightly detrimental,

possibly causing some softening of the patty.
Figure 8 shows the effect of different levels of egg albumin

on patties containing optimum effective leveLs of NaC1 and NaCL
plus CaHPO4. Initial firmness of the patties differed with ini-
tial formulations as follows: 2%, NaCl plus 3% Ca HPO4p 2% NaCL!
control  no additive!. Increasing egg albumin concentrations
caused increasing firmness in all of the samples. Egg albumin
with 2% NaCl was more effective in increasing the firmness of
patties than when no other additive was present, possibly because
NaCl caused solubilization of myofi.brillar protein. The addition
of CaHPO4 to the egg albumin-Nacl treated sample had little effect
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Figure 7 Curve I: Control   no additive!
Curve2: 2% NaCI

Curve 3-. 2 % NaCl plus 2% egg
albumin

2 3

CaHPO<  %!



Figure 8
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Only a certain level of firmness in croaker Patties can be

achieved with the use of salts, whether a single salt ar a cpm

bination was used. The addition of egg albumin achieved an addi

tional degree of firmness above that caused by the addition of

salts.

Improvement of Taste

Preliminary taste panel results indicated that in order to

obtain an acceptable taste the minced croaker had to be bleached

avd combined with other ingredients. Different combinations c

oil and starch  Table 6! were used to prepare the sausage-like

product. The product with 7% starch plus 10% oil was preferred

by the taste panel  Table 6!.

Anal sis of the Product

Amano �965! reported that the moisture content, pH value,

starch content, and bacterial count. should be examined in the

quality control of fish sausage.

Chemical a~nal ses. Table 7 lists the proximate composition

of fish sausage formulation XV. Amano �965! reported the average

fish sausage contained 67-68% moisture, 14-15% protein, 5-6% fat,

and 8-9% starch. The product in this study had a lower protein

�3.6%! and higher moisture content �0.1%!, probably due to in-

complete removal of excess water  dewatering! during the bleaching

process.

Microbiolo ical examination. The initial microbiological

quality of sausage-like products was analyzed and shown in Table 8.
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20

Formula  g!

Item. IV

Ingredient

Oil 1010

Minced fish 100 100l00 100

NaCl

CaHPO

Sugar

Egg albumin

Seasoning

Liquid smoke

0.3 0.3 0.30.3

Rank by judge
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Table 6 � Effect of different combinations of oil and starch
on taste preference sausage-like product"



Table 7 - Proxirat.= analysis of sausage-like pro~uc D'

Ar.alys is

Protein

Moisture

Starch

Fat

Ash

pH

13.6

7.5

70. 1

3.8

5.0

7.1

68
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The aerobic counts per gram varied from l.2 -:..: x 104. The

anaerobic counts per gram ranged from l. 0

taste panel considered sausage formulation ~ ale 6! acceptagl<

for texture and taste; one taste panel mob= ==.e ~~ indifferent

score. The sausage was judged as being toc m::- by 3 of the 5

members of the panel. Complete dewatering ===-c the bleaching

process would undoubtedly improve the proa==-

Li uid Oxidation

Sinnhuber and Yu  l958! reported that =~sty can be ex-

pressed in milligrams of malonaldehyde per 'C-C~ = of sample  TBA

number! . They reported that canned and froze= fmh of good quality

gave calculated TBA numbers of less than 3 w~ products of poorez

quality gave TBA numbers from 4 to 27.

The development of rancidity in sausage =~axlation IV during

refrigerated. storage is shown in Figure 9. I ~e first week,

there was no measurable change in TBA numbe . Orbring the second

week, the TBA number increased slightly. A:~ ~>e second weeki

there appeared to be little further oxidat on o the product.

The product after 5 weeks storage at 3-5oC s~ had an acceptabl
odor and TBA number.

Minced croaker had an initial low oil co-~~t. Part of the

oil, fishy taste and odox in croaker were re.~mme during the

bleaching process. In preparation of the saus~-like product.

vegetable oil was used. Vegetable oil us~~~v c ntains some
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Figure 9
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natural antioxidants  Lovern, 1966! . Liquid smoke used in the
formulation for taste effects also has antioxidant activity. The

combined effect of bleaching, vegetable oil, and liquid smoke
undoubtedly contributed to the storage stability of the product.

SU504ARY

Minced croaker muscle had low protein to water ratios which
contributed a soft and watery  mushy! texture. Myofibrillar proteins
content and hydration of minced croaker, which are tentatively re-
lated to the binding quality, were low for fish but higher than
that of meat muscle. Emulsifying capacity, one of the criteria for
estimating the value of a meat as a potential sausage ingredient, was
rather low in minced croaker when compared with other meats. Minced
croaker appeared to have potential as an ingredient for sausage-likeI

products  fish patties, fish sausages, etc.} .
Addition of sodium chloride firmed the texture of minced croaker

Sodium chloride content was limited on the basis of taste to 2% or
less. Zn order to avoid excess saltiness and possibly future con-
flicts over the use of phosphates, CaHP04 was added to increase <he
firmness in minced croaker. A flat taste was imparted if CaHP04
was used in quantities exceeding 3%. Increasing concentrations «
CaHP04 had little effect in samples treated with 2% NaCl plus 2W
egg albumin. Sucrose slightly increased firmness. Egg albumin and
egg albumin plus 2% NaCl was very effective in improving the firmn
of minced. croaker. Addition of starch had a negative effect on f~
ness if the starch content was less than 6%. only a certain leve>
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of firmness in croaker patties could be achieved with the use of

salts, whether a single salt or a combination was used. The addi-

tion of egg albumin achieved an additional degree of firmness

caused by the addition of salts.
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STABILITY OF MINCED FISH

AN IMPORTANT FACTOR IN STANDARDS FORMULAT ION

M. J. Vqee
Hali ax Labvcaloay

F~bhee~es and Machete. Secv~cea
Hat~ jax, hlova Scotia

Minced fish today are becoming an important factor in in-

creasing the efficiency of utilization of food fish in our Cana-

dian fishery landings and in getting underutilized species into

food use as a primary protein source of high nutritional value.

Manufacturing processes are relatively simple for production of

the primary product which is mainly frozen minced fish blocks,

but the secondary production of formulated retail products still

requires a considerable amount of development and imagination
A big advance in fishery products was the development of the

intermediary semi-stable product, the "minced fish block," which
can be stored, transported, etc., allowing flexibility of time

and place for the final processing into a variety of retail con-
sumer products either at the original processing plant or at th<
plant of a marketing organization.

Let's remember we are making a convenience fishery product

in direct competition with meat, chicken and textured vegetable
protein products and that the consumer is going to expect quality.
This was recently stressed by R. J. 'Gruber in speaking to the

Fisheries Council of Canada's Annual Convention, where he said'
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"The key will be quality." Let's avoid the questionable period
where "anything goes." And where finally we have to face up
to the fact that there is a minimum acceptable quality level.

In discussing standards for minced fish blocks, therefore,
I feel that quality is all important. By this I mean not only
the use of good initial quality fish processed on sanitary equip-
ment in a sanitary plant, but also maintenance of this good ini-
tial quality through the storage and secondary manufacturing
process right to the final product. In standards formulation,
therefore, besides color, and othe ph; sical defects, etc.,
we must consider the potential stability of the minced fish pro-
duct during manufacturing and distribution, a factor at least
as important as the initial appearance. Unless we do this we
cannot assure an acceptable quality in the final retail product.
We must also consider products from fatty and darker colored
meat as well as the white fleshed. lean species. How do we con-
trol the stability? Perhaps, our greatest challenge is how to
use the less stable meat from certain species.

What Are the Stabilit Factors Involved?
The most obvious is rancidity. The mincing process mixes

fatty layers into the flesh and also results in exposure of the
particles to air incorporated in the mixing process. Thus, the
fat level in the product are important and use of antioxidants
in some products is indicated.

Secondly, in species with darker meat, the presence of
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hemoglobin and myoglobin pigments capable of ca== 'zing various

oxidative reactions present another source of Qi:==culty. Zven

in the white fleshed species, in complete remova a= blood leads

to the same problems. Thus, it has been sugges=- that fish for

mincing should be properly bled. In other cases, e forts are

being made to remove the backbone followed by t:=trough washing,

to remove the kidney and other tissue often conning blood as

well as the main blood vessels running along the backbone, which

are frequent sources of blood discoloration. Development of

machinery for this purpose to handle the varicus sizes of fish is

needed for handling many underutilized species.

Thirdly, in the present situation, the lar-e amount of gadoid

species now used means that by far the biggest "~blem with

stability in frozen storage of minced fish is t'-e reaction lead-
ing to formation of DMA. Various authors have found that tri-

methylamine oxide is converted, probably enzymic ~ly, into

dimethylamine  DNA! and f ormaldehyde. This occurs in Japanese

Alaska pollock  Tokunaga, 1964, Amano et. al. 1965!. Castell �971!
found this reaction in frozen fillets of hake, ""sk, pollock an

cod in decreasing order of activity. It has aim been found in
pacific hakes  Babbitt et. al., 1972! and just ~ntly in our

laboratory in whiting  Nerlucius bilinearis!  s='ver hake!.
the formation of DMA doesn't mean much, but in our laboratory

have found that the formaldehyde which is also =o~d in eq»

molar amounts results in a binding of the pro~, a polymer»

tion, resulting in coagulation and decrease of >FAN and text«
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deterioration  Castell et al., 1973!.

If the temperature of frozen storage is -25 to -30 F this
reaction is very slow and there is no problem. But in practice,
we all know that warming occurs during transportation and. then
these reactions occur very rapidly in these species. For years

!~ K!

for freezing for this same reason. Tests show just a few days
at temperatures between 15 and 25 F is sufficient to completely
insolubilize the protein. Many of you are aware that Japanese
pollock blocks give trouble in this regard unless they are handled
well and not stored too long. Perhaps, you will agree that cod
and haddock are sufficiently more stable to justify a higher price.
We find that the enzyme causing this deterioration is almost com-
pletely absent in the flesh of cod and haddock, and in the minced
flesh from their v-cuts, or fillets. But when we prepared minced
fish from washed cod frames, we found poor stability.

At 23oF, the AM protein fraction had decreased to zero in 3
days whereas in a minced fillet sample it had just started to de-
crease after 10 days. At 0 F, not an uncommon storage temperature
in the industry, the minced sample from the frames had lost 1/3 of
its soluble protein within 4 days, although there was no change
at -40 F even after several months. So you see that the problem
is serious. We went further and found that if we removed the back-
bone along with -the kidney tissue adhering, followed by washing,
prior to deboning, that the problem was largely removed.

It was found that the enzyme could also be removed by thorough
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washing of the minced flesh, followed by dewatering, but it

appeared that preventing the enzyme from getting into the muscle

in the first place was the better solution. It seems that in

cod and probably other gadoids, that a potent source of the enz~<

is in the tissues around the backbone and that when these are re-

moved, better stability results. Of course, with hake, the enzyme

occurs also in the red muscle and thus is not as easily removed.

Obviously then, we have to consider hake and related species as

much more unstable than cod and haddock. Tests showed that the

problem was not present with flounder or sole.

My thesis is, therefore, that the potential stability of

minced product is one of the main considerations in formulating

product standards. Our aim should be to provide the secondary

manufacturer with the pertinent quality information so that he

can match the quality of his input to a suitable type and quality

of final product. I suggest rather than concentrate on species

identity that it is knowledge of the inherent stability of the

product that would be of primary interest.

Also of interest here is the texture of the minced product-

From the belt and drum type of machine we usually obtain a coars~

raw material retaining a considerable amount of the original

texture, while other machines yield a paste with very little

texture with different product end-uses.

Thus, we have several possible grades depending on the form

of the material fed into the deboning machines and the type of

equipment we select.
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l. Minced flesh from fillet trimmings  V-cuts! not
including skin  i.e., cod!.

2. Minced flesh from selected portions of frames
 headed, gutted and filleted fish! i.e., with
backbone removed, and possibly skin and blacknape.

3. Minced. flesh from headed and gutted fish  not
filleted! with backbone removed.

4. Minced flesh from headed and gutted fish  not
filleted! with backbone not removed.

5. Minced flesh from invertebrates with viscera
removed.

6. Minced flesh from very smail fish or inverte-
brates � whole.

7. Minced flesh for preparation of stable, salted
and otherwise processed products.

When we consider grouping of species for mixed minced, fish,

the constraints of species stability, as weil as color desirability
and taste or appearance, will vary with the final consumer product
being made. This of course, is in addition to manufacturing
defects, amount of bone, pieces of skin, parasites, etc.

priced species of fish, shellfish and crustacea which
would normally be marketed. as single species  or used
for flavoring white fleshed fish products!.

2. those with shorter storage lives such as the hakes,
should not be mixed with cod, and similarly, the fatty
species and those with dark flesh will haVe to be con-
sidered separately for most products. The following
classes are suggested:

a. Mixed species � white minced fish  cod, haddock,
pickerel, cusk, catfish!.

b. Mixed species � hake  Uro h cis ~s .! and Merluccius sp.
also pollock and Alaska pol ock, with or without
admixtures of smaller quantities of other white
fleshed fish species  white and light colored! .
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c. Mixed species � fatty fish - pelagic, i=c:.ding
herring, mackereL, capeiin, carp, gaspe== . s,
etc. usually with considerable dark fle=-=.

To some extent the quality will vary with the ~" � , and will

also depend on the processing technique of the prim--- =roduct, as

referred above.

For mixed fish, we end up with four groups, the irst two,

white in color, but with the hake and pollock groups 'wving a

poorer shelf life in frozen storage. The third grou~, redfish,
floun"ers, an6 whitefish may be white but again havi"g a shorter

storage life because of the presence of some fat. The fourth
group includes the fatty species usually with dark muscle and which
will probably end up in quite a different type of consumer product,
likely in precooked products. This group needs a great deal more

development work. Flesh from the first three groups can be used
in existing products, i.e., fish sticks, portions, fish burgers,

fish cakes, just as fillet blocks are now used.

Besides these four groups, we also have the single species

products which include highly flavored fish or shellfish such as
crab, lobster, oysters, salmon, etc. We must also allow for the
use of protein extenders such as soy protein isolates, concentrate '
etc., but this will mainly be a consideration with secondary pro-

ducts. Additives such as polyphosphates to control water binding
capacity, and antioxidants will hopefully be used to improve

stability characteristics.
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IDENTIFICATIO'l ~%3 QUANTITATION OF SPECIES

IN MINCED FISH ~LOCKS BY RADIOIMMUNE ASSAY

'D<. ."~"nkey E. Cha<m
Ne> i.= Z~nd Enzyme Ce~-ie>

Tu~=;. !. e.d~c~L School.
Ba.'. n, Naacp acbua e,XXa

We believe it is possible to identi y quantitatively vari-

ous species in a minced block of fish by applying a. radio-immune

assay method. In th' technique ilute ntih""., t~ a fish protein,

e.g., cod, may be chemically bonded to a soli" s"pport like a paper

disk. When this paper disk with the attached antibody is brought

in contact with an extrac= of a mixture of different species, the

cod protein in the extract will complex with the antibody on the

disk. Now if the disk is incubated with cod protein labeled with

I , the radioactive coc protein will complex with the remaining

uncomplexed cod antibody sites on the disk. Radioactivity on the

disk could then be correlated with the concentration of cod protein

in the extract, then other variations could be applied. For examP>e~

instead of incubating with radioactive cod prote'n it could be in

cubated with radioactive cod antibody. In this case, the radio-

active cod antibody would complex with the cod pro=ein which is

complexed with the cod antibody bound to the paper disk,  Fig. 1! ~

An example of the sensitivity of this test is shown in Fight

Here a correlation of radioactivity with cod protein is shown.

can be seen that cod protein can be detected as lcm as .001 mg/ml
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Table 1. Detection of Cod Protein in the Presence of
Haddock using "Sandwich" Test.

Counts per MinuteHaddock+o Cod

706Vegative Control

21 71LOO

9655050

One complicating factor is that the antibodies of cer tain

species may cross react, e.g., cod antibody may react with

haddock protein to some extent. This problem could be overcome

by absorbing the haddock reacting components in cod antibody

with haddock protein immobile.ized on a solid support before using

Our preliminary studies look promising and our laboratory

is now developing antibodies to various fish species in order to

design a simple, practical test for identifying and quantitating

the species that may compose a minced block.
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APPLICATION OF BONE SEPARATION TECHNIQUES

TO PELAGIC AND UNDERUTILIZED SPECIES

AND THE. PREPARATION OF DERIVED PRODUCTS

J. N. Keats and R. Heady
Tacan' Research Siai~ae

Abe.<de.e.n, Scotland

THE RESOURCE

The fish species which are to be considered in this paper fall

into two main categories as far as British fisheries are concerned.

A similar, although not identical, situation presumably exists in

North America. These categories are:

l! Fatty fish, mainly pelagic species, i.e., herring,
mackerel, sprat, pilchard and sand eel.

2! Low fat content fish both pelagic and demersal, e.g.,
blue whiting, Norway pout, Argentina silus, scabbard,
grenadier, etc.

In addition to the relevance, this classification has for the marine-.

resource scientist the different fat contents of the two categories

is an important factor in the method of approach adopted by the

food technologist towards their utilization.

It is important to note that neither of the categories includeS"-

the much prized gadoid species cod and haddock or even the less

popular saithe, traditional species of the British middle and dis-.

tant water fisheries. A brief consideration of possible changes

in Coastal State Jurisdiction will reveal the significance of th>s,.'-:;,'
".C

The a nnua 1 catch of demer s a 1 spec ie s by Bri t i s h f i she r i e s
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the middle and distant. waters during the period 1971-73 averaged
680,000 tons. As a consequence of an extension of Coastal State
Jurisdiction in the North East Atlantic area it could be that
Britain was denied access to a high proportion of these large
catches of highly prized species. On the other hand, in the near
water areas off our coast where the whole of the British pelagic
and shellfish catch and a portion of the demersal catch are taken
the possible exclusion of non-EEC countries could. greatly reduce
pressure with beneficial effects for British fishing. However, as
indicated by the data in Table 1, the result of these changes would
be a markedly changed pattern of fish species available on the
British market including greater quantities of pelagic fish and
smaller quantities of demersal ones. This situation indicates a
need to examine the possibilities for greater utilization and up-
grading of the pelagic fatty fish catch and. for substitution wit}.
presently underutilized species of white fish. A quick look at
some world figures  Table 2! indicates that a concern for greater
utilization of pelagic species is relevant on this scale also.
The larger portion by far of the world catch of pelagic species is
consigned to fish meal and this may in the future come to be re-

garded as prodigal.

Rhat has just been described is the rationale underlying some
of our technological work which will now be dealt with in relation
to the two categories mentioned earlier.
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TABLE 1

 Prom Sea Fisheries Statistical Tables~ NAFP, London!

UK catch statist cs in recent years

1971 1972 1973 Potu.re«
 tons x 1000!

650 650DEMZRSAI

PELAGIC

3'35750

100 215 269 669

«Assuming Britain obtains 5<@ of catch in ZEO waters
that is at present taken by non-EH countries

TABLE 2

 From FAO yearbook of Fisheries Statistics 1972 No 34!

world Pish Catch

1971 1972

3 131  tons x 1000!3 247
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cod, hake~ haddock etc

herring, sardine, anchovy

mackereli snoeks~ outlassfishes

>0 681 11 472  tons x 1000!

19 431 13 538  tons x 1000!



FgTTY FISH

It will first of all be useful to identify and list the main

"problems associated with the utilization of these species.
I" .

1! Size of the fish.

2! Fat content.

3! 'Poisoning from histamine or analogues particularly
in the scombroid species.

4! Bones.

1! The size of the fish especially the smallest ones, renders

machine handling essential, at least in the Western world. With

the equipment that has been developed so far, the throughput in
terms of numbers of fish is high but in terms of weight it is low.

2! The highly unsaturated lipids usually closely associated with

powerful beam catalysts give rise to severe problems of oxidative

rancidity.

3! This problem of poisoning remains somewhat intractable but

is almost certainly at the root of strong prejudices against the

scombroids most notably mackerel. Chemical investigations in our

laboratory indicate that even in grossly spoiled mackerel, the

histamine content is too low to be associated with any toxic effects.

On the other hand, some of the highest histamine levels we have

recorded have been in spoiled herring although this clupeid is not

normally connected in the public's mind with poisoning.

4! This prosaic but perhaps most important. problem of bones re-

sults in much nutritious fish being excluded from the range of foods

acceptable to many consumers.



The traditional solution to almost all of these problems is

to can the fish; fatty fish is, of course, the raw material par

excellence of the fish cannery. Perhaps for the future the

sterile flexible pack will claim a portion of the fatty fish catch .

as raw material. But canned, or otherwise thermally processed

fish, is unlikely to provide an acceptable single outlet for a

greatly increased pelagic catch.

With the availability of bone separators/flesh-stripping

machines, an alternative method of utilization has become available.

With a minimum of handling  heading and eviscerating, possibly

splitting! the fish can be processed to provide high yields of

edible, relatively bone-free flesh. Moreover, since the particle

size  i.e., the "flake" size! in fatty fish is generally small

compared with that in the demersal species, there is a much less

pronounced textural contrast between the comminuted. and the whole

flesh product A further important. advantage of this method of

processing is that it is capable of producing a relatively uniform

primary raw material from a number of different species of fish

and the size of the fish to be processed becomes relatively less

important. Thus, if bone separation has advantages to offer to th+

white fish processor, these are perhaps even greater for the fatty �;.

fish processor. Not surprisingly, however, there is at least one pc

potential disadvantage. Comminuted fatty fish flesh consisting a:~

it does of a matrix of finely divided fish protein impregnated wi;,�",

highly unsaturated lipid and quantities of hearn protein which mig,�,:'-ht

be expected to be extremely susceptible to oxidative rancidity.
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will be shown later, this is not as acute a problem as might be
supposed and thus, lipid oxidation need not be an impediment to
this form of utilization.

Production Methods, Problems and Acce tabilit
Et would be convenient to pass whole fish through the bone

separator. However, for a number of reasons, some aesthetic, some
more practical, this is undesirable. The fish should, therefore,
be machine headed and gutted in one operation or split. Xn
Table 3 are shown the yields of mince obtained by the two pro-
cedures. .%here splitting can be used, as in the case of herring,
this clearly gives a considerable yield, advantage compared with
headed. a gutting only

The bone separator used was the Baader 694, which is that equip-
ment most commonly available in the UK.

The physical character of the mince presents fewer problems
than arise with white fish. The flesh of the original fish has an
intrinsic brown or brownish-white color anyway and thus, most people
find the appearance of the mince acceptable provided they can relate
this to the species being tasted. A color which would be objection-
able in a cod stick is wholly acceptable when it occurs in a
herring stick and therefore, no attempt. is usually made to remove
or disguise coloration due to blood or other components. Acceptance
also in smoked stick and portion products permitted red-brown dyes
are added to kippered sticks since this is also done with the

traditional product.
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TLQKZ 3

Recovery of minced flesh from herring

Yield

Whole fish 4860  Original �00! Whole fish 4800  Original �00!
Weight! Height!

H & G fish 3566

Head.s and. gut 1257

KLnce 2300

73 Split fish 4145

26 Gut 625

47 NIince 3144

13
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rapid and water loss low �-5%! or approximately one-third of that

aimed for in traditional kippering. The kippers are passed through

the bone separator and the recovered mince formed into blocks and

frozen. The blocks are then cut into stick size portions which are

enrobed in batter and breadcrumbs, flash fried �0 sec at l80oC!

refrozen and packaged.

2! In the second procedure the split herring are first passed

through the bone separator and to the recovered mince there is add

with mechanical mixing a sodium chloride solution containing an

appropriate amount of coloring.  It is noteworthy that fatty fi»

seem to be much less susceptible to adverse textural change during
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A more detailed description of the preparation of kippered

sticks will serve to shov how the fatty fish minces are treated.

There are in fact two approaches to this particular preparation.

1! Herring are split and converted to kippers by a modified form

of the traditional brining, dyeing and smoke-curing technique. The

herring are in fact transferred to the smoke kiln in the wet state

from the brine and under these conditions, smoke deposition is very



mixing, than are white fish.! The mix is then extruded into strips
on a paper backing through a nozzle of rectangular cross-section
� cm x 1 cm!. The strips are tray-smoked at ambient temperature
in high-density smoke after which they are frozen and cut into
stick lengths, enrobed as before, flash fried, refrozen and packed.

The product obtained by both methods is a fish portion which
has all the desirable eating properties of the kipper but which is
predominantly bone-free. Thus, a delicious and highly nutritious
traditional foodstuff is brought within the range of acceptability
of a much larger group of consumers, most notably children.

The kipper product just described is only one of a range of
portioned products which have been prepared from fatty fish Others
have been prepared +rom mackerel, from combinations of mackerel and
saithe, from sprats and even from sand eels. The suitability of
fatty fish for treatment in a variety of ways through canning
 i.e., through variations in the size and shape of the pack and the
addition of different sauces! is well known. This versatility
appears to be capable of extension to the frozen, portioned products
described above where a wide variety of changes can be had in the
nature of the product by varying species, condiments, added sauces
and. enrobings. As an example, one can cite the very simple case of
herring sticks in oatmeal enrobing. This formulation is analogous
to a traditional Scottish dish but, of course, once again without
the bones. This can be contrasted with a much more sophisticated
recipe, "herring in Calaisienne sauce," which can also be produced
in the stick form. The possibilities are limited only by the ingenuity
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of the development chef.

A few words about the consumer acceptability of these pro-

ducts. The fish stick is one of the great successes in the history

of food marketing. Half of all the frozen fish now sold in the UK

and in the United States is marketed in this form; clearly,

acceptability is high. But what of fatty fish sticks? In labora-

tory testing using hedonic scoring we find that acceptability is

also high. Moreover, this good response is also being achieved

in limited trials in the institutional field using plate wastage

as an index. We hope to follow these encouraging results with

more comprehensive market testing.

It would indeed be surprising if there were no problems asso-

ciated with the products. The predictable problem of fat rancidity
l

has already been briefly mentioned and a little more now needs to

be said about it. Graph l shows the results of some oxygen absorp--.~>'

tion experiments with herring fish sticks. Comminution clearly

results in greater susceptability to oxidation, but this can be at'.~~

least partially compensated for by enrobing. By the simple exped-.---"'>>~.

ient of flash frying, which is desirable in these products for othe@+

reasons, an even higher degree of protection can be achieved. H

under the conditions of this particular text  -l0 C! the oxyge

absorptions involved would give rise to rancictity in even the

fried product after one month. In practice this could be avoi

the use of a packaging material with low oxygen and water perm

together with storage at, -20 to -30oC where the expected shel

would be from 3 to 6 months.
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Another problem is that of cooking odor and contamination of
, the frying oil and utensils with fish oil and the subsequent strong
objections from kitchen staffs in the institutional catering area.
This is significant and serious and could have an adverse effect
on the chances of success of a full commercial venture. We think
that distribution in a sealed foil pack, including if necessary,
added cooking oil, ready for insertion in an oven zay provide an
acceptable solution to this problem.

LOW FAT CONTENT FISH
Around the coast of Britain and indeed elsewhere in the world,

there are a number of species of fish, some of which represent an
enormous resource not at present being utilized, at least for human

has been occupying much of our attention is estimated hy the bio*o-
gists to represent a sustainable fisheries resource of approximately
one million tons per annum which is more than equal to the current
total UK catch. Thus, we have good reasons for being interested.
The causes of our failure so far to exploit this and similar species
are several, First, the consumer, particularly in British society,
possibly to a lesser extent in Europe and America, has very conser-
vative tastes concerning acceptable species. There is a strong
prejudice against even some well known species; mackerel is a good
example. An entirely novel new species is likely to encounter very
strong consumer resistance. Secondly, there is the more practical
problem that a successful fishery for some of these unexploited species
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had to await the improvement in fishing gear which has occurred in
recent years and in particular, the capability of fishing at con-
siderable depths. Finally, and this is the point that has most rele-

~:- vance to the present subject, these species are often small, and
of repulsive appearance, lean, bony, and do not lend themselves to
conventional processing techniques. The advent of the bone separa-
tor opens up new possibilities for their use.

Our experiments so far indicate that with the majority of
these species highly acceptable fish sticks, fish cake and fish
burger products can be derived. Moreover, the homogeneous nature
of the mince fish permits admixtures with various flavors, whose
use is difficult with whole fish flesh. Noteworthy among these are
the smoke flavor additives. Liquid smokes have always offered the
possibility of taking a step forward in curing which is now a
flavoring process rather than a preservative one. There are clear
advantages to be gained both in ease and economy of production.
Until recently, however, no available liquid smoke conferred a flavor
which wa truly representative of traditional smoked fish The
difficulty of applying the flavors, topically, at standard dose
levels added to the difficulties. Much progress has been made by
the flavorists in recent years in the development of high quality
smoke flavors and our own experiments on the combination of these
with minced fish have been very encouraging.

However, one can see a problem for Britain and for other coun-
tries too, in that the resource available for conversion to minced.
fish products is, as has been stated above, very large indeed. It
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is possible that enormous quantities of minced fish could be placed

on the market. The question therefore arises, are the products we

have discussed suitable for exploitation on such a large scale?

I think we must conclude that they are not and that what is

required is further innovation in this area. Thus, one can see

the extensive process and formulation work on comminuted fish that

has been carried out in the United States in recent years is highly

relevant to the current fisheries outlook.
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THE APPI ICATION OF EXTRUSION TECHNIQUES TO THE
UTILIZATION OF COMHIHUTED FISH FLESH

J. M. Ke.ag a.nd R. Ha@.dg
Toxn.g Rea e.axe.h Ska.kk on

Aberdeen, Scoifand

One of the characteristics of the f ish processing industry
is a tendency to employ relatively small-scale, batch procedures
in its production methods. Fully mechanized, continuous flow op-
erations are rarely encountered. This is due to two main factors,
one stemming from the nature of the raw material, the other com-
mercial and organizational. First, the wide range of species landed
coupled with fluctuations in supply render it impractical to use
continuous flow. With one exception, the major species of cod and
haddock, what might for want of a better word be called semi-con-
tinuous flow, is found in the larger factories. The variation in
fish size within a species is a further complicating factor which
is not encountered in other areas of the food industry, i.e., meat
and poultry, where carcass sizes are relatively uniform. The sec-
ond reason why continuous flow is not used probably stems from con-
sumer attitudes about fish. Until quite recently, fish were not aprized food resource and this has had its effect on the industry in
that it tends to be dispersed in small units, is under-capitalized,
often poorly managed and inefficiently staffed. All too frequently,
it does not see itself as part of the wider food industry of whose
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sophisticated. techniques it has little knowledge and little inclina-

tion to use.

ln recent, times, however, the situation has begun to change.

Thus, as competition for high grade protein in world markets in-

tensifies, fish is becoming increasingly valued as a food commodity.

Fortunately, with the advent of bone separators or flesh-strippers,

the means of reducing a wide range of fish species, in high yield,

to a small number of uniform basic raw materials, i.e., minced fish

is now open to us. Moreover, the potentially enormous amount of

such raw material, which was mentioned in our previous paper, indi-

cates that production operations might have to become much more cen-

tralized and could take place on a scale as large as any in the food

industry. The entire pattern of fisheries economics could be altered

by such operations.

Let us look a little more closely at what, is envisaged. Ninced

fish can be a homogenous raw material with standard or at least con-

trollable properties, the most important of which is perhaps plasti-

city. I will go on to say a little more about this in a moment.

One can, therefore, visualize very large quantities of a quite narro

range of fish minces  low, medium and high fat. content! coming into -.;,

the factory and entering a continuous process in which they are

of all subjected to washing, color adjustment and such other quali ~.'I'
'I '

/

control steps as may be required. The material would then proceed -,--.
along various flow lines to receive the metered addition of preset

vatives, texturizers, condiments, flavors, etc., as necessary «r

their subsequent conversion to finished products. Conversion to
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final products might also involve a whole variety of mechanized
steps among which the very simplest would be say the stamping out
of fish cakes, fish sticks, fish burgers, etc., in very much the
same way as things are done in a modern bakery. One of the tech-
niques which we feel will play an important part in such operations
is the process of extrusion. Up to the present time this process
has not been used extensively in the food industry but has been
attracting more attention in recent years. Considerable ingenuity
has been shown by the technologists and much progress has been made.
The hardware now available is quite highly developed and there is
a range of it on the market.

It would have been rather foolish and pointless of us to in-
trude into such a specialized field of food engineering and, let me
say at once, we have not attempted to do this. On the other hand,
we know a great deal about food and fish in particular, and it is
to the marriage of existing extrusion technology with this new and
potentially very valuable raw material that we have directed our
efforts.

When we first started experimenting with m'need fish our efforts
were hampered by the fact that every time we tried to mix the material
with anything, salt. flavorings, texturizers, etc., we ran into
texture problems. One can remember producing some of the finest
cod fish tennis balls ever seen, but at the same time doubting if
the market for the product would be very large. But then as we ex-
perimented a little further we discovered that certain factors affect
these changes. Graph 1 for example, shows the effect of mixing time
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pn texture. The various species behave di f ferently on mixing and

'', the addition of electrolytes such as sodium chloride has a very

-..'--pronounced effect. Hydrogen ion concentration is also important
and at around pH 4.5, at least in cod after the addition of citric

acid no gelling occurs even after very aggressive mixing. The sum

total of all this experience is the fact that it is possible to

control the texture of minced fish with some precision throughout
L>

a wide range from soft and mushy to rubber-like. We have been able

to exploit this condition rather successfully, and so a phenomenon

that was at first. a nuisance is now seen to be controllable giving

an additional dimension to the range of products that can be made

from minced fish.

Having achieved this degree of control we then proceeded to

extrude in a variety of ways. One of these was shown to you in the

previous paper when alternative techniques for making kippered sticks

was described. But we have also produced fillet shapes and fish shapes,

ring shapes and prawn shapes. Almost any shape can be produced on

demand.

For curiosity perhaps our prawn shapes are the most amusing.

In this case the texture of the fish flesh can be adjusted to give

just the right degree of "bite" that is characteristic of prawn or

scampi and with the addition of shellfish flavor and a little caro-

tenoid  or otherwise permitted! pigment, the illusion is complete.

Prepared from white minced fish they are really pretty good either

enrobed and deep-fat fried or in a prawn cocktail.

Perhaps our most serious interest has been in obtaining an
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acceptable "fillet" from minced fish. One cause of lowered accept-

ability of such products is the absence of the flake texture which

is so pronounced in the best cod fish sticks. We thought that it

was worth trying to simulate this. Our chosen means of doing so

was through that interesting group of seaweed derived. materials,

the alginates. Alginic acid is quite a strong acid and although

denly slightly soluble in water it enters into base exchange reactions.

T' sodium, potassium, ammonium and magnesium salts are soluble in

water but the salts with calcium are not ~ By judicious addition

of calcium ions to an alginate solution, precipitation of gelatinous

hydrolyzed calcium algenate takes palce and the viscosity of the

resultant jelly is stable and highly controllable. The properties

do not alter, for example, on heating as would happen with gelatin

and the jell is also freeze/thaw stable. Another interesting pro-

perty of alginate layers is that they are non-adhesive. That is

to say, two layers of alginate jell pressed together do not adhere

or fuse but can be readily separated after prolonged contact and

after both freezing and cooking. It was this latter property which

prompted our interest in the use of alginates for producing layering ';;.

in minced fish portions. An appropriate amount of alginate solu-

tion containing an insoluble calcium salt  gypsum! and a little

glucono delta 3.actone  GDL! was mixed with the minced fish. The

GDL hydrolyzes to give gluconic acid which releases calcium ions

from the gypsum. These calcium ions in turn cause alginate pre-

cipitation. The mixture was poured into shallow trays which had

been previously sprayed with dilute calcium chloride solution.
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surface of the layer in the tray was then sprayed with calcium
chloride solution. The CaC12 treatment is carried out in order
to hasten the gelling time of the outer surface so that the layers

can be handled before the main internal gelling process is com-
plete. Within one hour the layers could be handled and were washed
under running water to remove excess CaCl2. Stacks of four of
these layers were then prepared, frozen, cut into finger-size
portions, enrobed in batter and breadcrumbs and then refrozen.
For acceptability assessment, they were deep fat fried. The re-
sults, as far as textural properties are concerned were very impres-
sive The fish sticks all contained precisely and distinctly four

non-adhering layers of fish which went a long way to simulating
the less monotonous "flake" effect of whole fish. It is clear,

however, that the product with its consistent four layers is un-
desirably uniform and in order to relieve this effect, we may have
to back track, chopping up the layers and re-forming ther in some
random fashion. Nore seriously, however, the product still lacks
some succulence and this problem is currently engaging our attention.
The procedure, however, shows considerable promise, and if this is
successful in the laboratory there seems to be no reason why these

operations could not be set up on a commercial scale.
Finally, there is a procedure which is attracting our attention

and which, although it strictly does not come into the category of
extrusion, similar features and represents an alternative method of
reforming minced fish. In this case the mince is hydraulically com-
pressed into "logs" of various cross-sectional shapes, i.e., fillet
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4
shapes. With carefully adjusted conditions the particles remain

coalesced to just that degree which holds the mass together while

retaining optimal textural properties. The "logs" are cut into

identical p tions of appropriate thickness' The technique is

apparently successful in the meat industry but our judgment, of

its usefulness for fish must await the results of further experi-

mental tests.

We hope that in this short talk we have been able to give

you some idea of our experimental approach to the utilization of

comminuted fish and to the thinking behind it.
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SUMMARY OP SESSION V � RESEARCH AND DEVELOPMENT UPDATE
Ha g rtacd A. S Ze.<zb e ag

Acts ng C h~e. t%
National. 9a.n.~n.e. Fiche.ck e.s Se.evict e

Seattle. La,boca..tang

Solution of the problem of the development of rancidity in
minced flesh was approached through washing of such labile species
as black rocktlsb  Sebastes m~elano s! and carp, a relatl.ely
fatty freshwater species. Washing had a marked stabilizing
affect as did the addition of ingredients such as salt, tripoly-
phosphate and sugar.The soft texture of minced croaker was improve" th ough the
addition of calcium, hydrogen, phosphate and salt. Egg albumin,
too, improved texture. Starch was reported to damage texture

Particle size also has an important affect on tex are. Sticks
made from coarse minced particles had higher acceptability than
did sticks made from flesh passed through the small ho es of a
strainer. A mixture of equal parts of fine minced and coarse
minced fish was essentially as acceptable as all coarse minced
flesh, and. significantly more acceptable than fine particle flesh
alone. Moisture content had an affect on texture. A moisture con-
tent of about 82 percent was found to be optimum during storage
of rockfish blocks for one year.
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An investigation of the slight preference of untrained

panels for whole flesh over minced flesh from the same fish,

included an examination of different fractions  whole fillet,

minced fillet, deboned frame, and deboned, headed and gutted

fish! and showed that the act of mincing increased TBA values

and TMA concentration. In hake especially, there was a continued

increase in DMA during storage. These tests were made on straight,

unmodified flesh and, therefore, do not let us know if malonalde-

hyde, TMA, and DNA formation is stabilized by modification  salt,

phosphate, sugar! and/or washing, or both.

It was pointed out that DNA forms readily in gadoids and

tr~at this compound, formed from TMA, is accompanied by the forma-

tion of formaldehyde. Formaldehyde is a strong protein denaturant'-

that begins to reduce protein extractability almost immediately

after mincing. The possibility of obviating this phenomenon in.

some species of gadoids seems likely by the simple device of re-:,-.~

moving the spinal column and associated tissue. In some hake, a0+
.' i +i~
t ~cQ

least, this is the site of formation of DNA and formaldehyde. XR'=�-,�,
,I

other gadoids, such as Alaska pollock, this reaction occurs thr><~<

out the muscle. In either case, mechanical removal of the sPina ..

column is a desirable practice from the point of view of remov»%.'.~

kidney, lowering bone content, and improving color.

Texture was also discussed from the point of view of usin

modern food processing techniques for the production of engine

minced products. The union of extrusion and minced fish offe+

new areas for exploration. Knowledge of the affects of pHi



strength and mixing time can be used to control texture. Fish
flesh colored with carotenoid pigment can, when properly pro-
cessed, have the shape and bite of shrimp. A flake-like tex-
ture in minced fish has been produced through the addition of
alginates, which are reacted with calcium ions to form short
gels in extruded layers of minced fish.

Problems were discussed relative to the use of small pela-
gic species that up to now have been handled largely by manu-
facturing into meal or by canning. Their use for food can now
be a reality through deboning procedures. Lipid oxidation in
many of these species is not. the problem that one might have
assumed. Kippered he~ring sticks, both washed and unwashed
modified carp and croaker treated with liquid smoke, have been
shown to range in resistance to lipid oxidation from good to

excellent.

Demersal species, such as grenadier, Norway pout, scabbard
and others, offer many new opportunities for increasing fish
supplies. But many new problems must be solved before all these
species can be used.

Finally, in anticipation of regulatory problems and inspec-
tion requirements for mixed species products, a progress report
on an immunological procedure for identifying and quantifying the
individual species in a mixture of species was described.

Research development is needed in several areas including:
l. An understanding of the mechanism involved in stabilizing

lipids in minced products by the procedures used in the preparation
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of surimi and by heat treatment.

2. Clarification of the mechanism of formaldehyde forma-

tion in some species and the development of methods that inhibit

the formation of this compound.

3. The use of texture-modifying fish muscle proteins to

permit the use of deep-water species that tend to be high in

moisture and soft in texture.

4. The use of low-priced pelagic species for food and as

extenders of higher-priced, less abundant resources.

5. An understanding of the chemical nature of the muscle

pigments in pelagic species, and the development of processes

for their removal.
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D I S C U S S I 0 N

Q: Many tests reported here were at 0 F, industry uses0

conditions somewhat colder. What will happen under colder
0

conditions and why was 0 F chosen?

A: In our testing facilities we were able to hold 0 F more0

constant than a lower temperature. Attempting to hold a

-10 F temperature gave too much fluctuation which would
accelerate changes in fish muscle faster than if we held

at a constant 0 F. If -10 could be constantly held then0 0

that would be preferred, it would extend shelflife con-

siderably.

Q: Mention was made that washing the minced material led to
textural differences; what were those differences'? Did

the product become rubbery?

A: In un-modified blocks the texture became dry and. crumbly

and with longer storage became more so. Washing by itself

does not produce a rubbery effect.

Were nutritional values run on the washed flesh?

A: No, not specific values, crude protein and nitrogen were

run and the protein content did drop due to washing but
on a dry basis the protein remained the same. When fish
flesh is washed the moisture content increases which brings

the protein down but on a dry basis it's equal.

Q: In presenting the fish cakes to the panel, were these
battered, breaded and fried?
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g: In using the Universal Penetrometer, did you actually

measure the readings on the cakes themselves or on a

larger mass of raw material?

>>'e measured them on the cakes themselves that were

approximately 9cm by lcm thick.

A:

Q. Is there a difference in quality between running two

passes or if you tighten the belt and make one pass, is

there a texture, flavor difference or is it strictly a

color difference?

Vie get both a color difference and a flavor difference.

This leads to our concept of fractionating and getting

different qualities of minced flesh. By quality I mean

not using the maximum belt pressure, but maybe using light

or moderate pressure to get essentially more light meat,

especially if you are working with a specie that has a

tendancy toward rancidity during frozen storage, or other

flavor problems. Carp is a good example, we found with

less pressure we had less problems with off flavors. So

it is both flavor and color.

A:
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A: No, they were not, we were looking for strictly texture

and we felt batter, breading and frying would add a new

dimension to our test. We can batter and bread this

material and fry it and get successful tast penel sup-

port but you can't really get an objective measurement

for texture this way.



Q: Indication was that texture was better when the flesh
went through the 7mm opening rather than the 1.4mm
opening. Did you also rate flavor and overall accepta-

bility?

Yes and our panel scores reflected no significant dif-
ferences in flavor and texture. Overall acceptability
was lower because texture is measured as part of overall
acceptability and overall acceptability will reflect the
lowest rating factor. If your texture is poor and flavor
is good, our judges usually reflect a defect. Overall
scores were in line with others in texture and flavor.

A.

Q: Which is the best binder to use at this time and be safe?
A; There is no best one, every specie or group of similar

species is going to be different. It's about like asking
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Q: When using salt and. calcium hydrogen phosphate separately,
do you find that one releases protein faster than the
other or which one would you say released most of the

protein in fish to make it bind?
A: Salt is probably a little faster. You get a little more

texture and probably a little more solubility with sodium
chloride than you do with calcium hydrogen phosphate. It
probably releases the material a little bit faster, at
least on the basis of concentration. But if you could
compare it on the basis of molar concentration, I would.
suspect that they are probably very even as far as releasing
protein at least up to a certain point.



which is the best treatment for beef and pork - each is

different and has different requirements � so do our many

fish species. With croaker I think a mixture of salts and

egg albumin may be the best.

Q: Have you tried any other binder with croaker?

A: No. Not at this point.

Additional comments on binders: At Oregon State we have not

found it necessary to use binders. We prefer instead to vary our

blending speeds in a Hobart mixer when using rockfish and shad in

our sausage work, if we were to speed up the shad first we could

make a bologna type product, where as if' we mixed the rockfish

in first, then added seasoning and the shad last, and as soon as

we had an even mix, we would get a product and texture that re-

sembles pork sausage. I would say as important as the binder you

use is how you proceed in blending and mixing the material.

At Texas A 5 M we have data that suggests that the binding proper-

ties of the fish protein in croaker is probably better than that

of most beef and pork products. I do not think > ou really need

a binder. The fish cakes we prepared were very firm with the

addition of a little salt although we started out with a soft

material.

Q: Did you use a binder on the carp blocks the same as you did

on the rockfish blocks?

A: Yes we did, as a matter of fact, the same formulation. The

reason for our use of a binder was that we were preparing

blocks intended for use as breaded fish sticks and portions

and one of the problems on some of the minced blocks has
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been the popping off of the breading during the pre-cook.
By use of sodium tripolyphosphate we did. seem to tie up
the moisture better, the modified product was more suc-
culent and. the incidence of breading blowing off was
reduced substantially.

g: At Texas A 6 M have you done any work with textured
vegetable protein?

A: No, not at present, we plan to in the future; however,
when our new seafood coastal lab is operational in Corpus

Christi.

Additional comments on mixing and binding: With reference to
texture as modified by mixing, of which several workers have
mentioned, there is a fundamental difference; however, between
the final texture that you get and the results of mixing or
over-mixing, if you will, and that which results from the
addition of a binder. One already discussed regarding the
relationship of moisture to the total product or actually to
the protein and another, that by the use of a bind.er you get
a more succulent product that holds the moisture, and has a
more desirable texture. Generally with alteration of texture
by blending you tend to get a more rubbery product or a meat-
sausage like effect. When you have extremes of texture dif-
ferences that you are trying to modify, that is a specie that
has an unusually high moisture content, you can effect changes
but not significant changes by mixing or physical treatment.
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In early VMFS research we actually made our binder separately.

We used for every 100 pounds of minced flesh, 2g pounds of fish,

1 lb. of salt, 0.15 lbs. of sodium tripolyphosphate and 5 lbs.

of water, homogenized them in a waring blender and ended up with

a sticky binder which was then added to the minced flesh, we

had to be very careful on our mixing time, if we over mixed

in trying to achieve a uniform blend we ended up with a rubbery

product. In later work we skipped making this binder mixture

and instead made a solution containing salt and tripolyphosphate

and sprayed this onto the minced flesh with a minimum amount of

mixing.

We have added soy protein in other work with dover sole. Dover

sole that is caught in very deep waters has an abnormally high

moisture content and a texture that is best described as jelly

like. We have tried adding various ingredients to obtain a

more favorable texture and soy protein has been one of these.

We have succeeded in tying up excess moisture but we have not

improved the texture much. We were seeking more fibriosity

but have not achieved it as yet.

Do you find temperature being a critical factor in forming

these binders and products?

A: Yes, we always keep our temperatures below 40 degrees. In

reviewing some Japanese work on emulsion formulation and

our own work we try and keep the fish muscle as cool as

possible. The Japanese try to maintain 34 degrees. If

the product gets warm your intended raw material will become

bally - - temperature is extremely important. Another
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technique some have used is to mix quickly, freeze the

mass, then shred it and finally form it to the shape

desired, this prevents over-mixing and the tendency.

toward a rubbery texture.

Q: At Texas A 5 M when you used taste panels, were these

children or adults?

A: The product will ultimately be aimed at children, but

for these studies we used adults. Initial marketing

trials showed serious mushiness with croaker texture.

Do you plan on working with children?

If it looks like the product is going to be industrially

feasible, we probably will. At this point all we are

trying to do is establish the basic materials which can

be used in texture development without adverse effects

on nutritional properties.

A:

Regarding the mushiness of croaker, have you done any

work with the soluble proteins to over come this texture

problem?

A: No, not as yet. Ke would like to; however, in the future.
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Additional comment of temperature and texture.' when mixing

is done up in the range of 60-70 degrees you apparently loose

texture. The fish physical properties are somewhat elastic and

will develop with mixing at lower ranges of temperature, in

the upper ranges this elasticity begins to break the longer

you mix and its functional properties are no longer there.



Q: Comment was made about starch causing the texture to

disintegrate. Can you elaborate?

A: Most of texture development is due to interaction between

protein, starch seemed to interfere with the action of'

protein resulting in texture weakness. We did not look

at the structure of starch that closely.

Q; What kind of starch was used?

A: Modified corn starch.

Q: Any comments on cann ng of minced fish? What does canning

do to textural and flavor characteristics?

At Texas A 5 M we did not preliminary work on canning

minced croaker and produced a good cat or dog food. That

work was just not based on texture alo~e but taste and flavor

as well. Human food use was not looked at.

At Oregon State we looked at Columbia River smelt for

possible new uses and smoked some for three hours at

120-140 F, canned it adding some vegetable oil, retorted

and came up with a jelly-like sliceable product with no

initial off flavors. We held the product for some three

months and the product was still texturally well set up.

A.'

lt comes down to a matter of species - some work, others

do not - all must be tested individually.
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A: At NMFS we have seen some minced salmon trimmings success-

fully commercially canned � some were not too good, but

others were excellent products.



A: Generally, the lower fat fish will not can we11. Croaker

has an intermediate fat level and while texture was fine,

the taste of the final product was unappealing. We even

tried different additives like oil, spices, liquid smoke,

etc., but with little success.

A: Basically, its a matter of formulation if properly put

together.

There occasionally arises a problem with the block nape

skin and worms in cod, does anyone have any suggestions

on how to get these out?

Except for cutting away the dark spots and any parasitized.

material, no other way presently exists. Tolerance levels

are in effect for some parasites, the wormlike and the cysts

I believe.

Comment on the protein isolate work being done at NMFS

SLattle laboratory.

The work is intended to produce a product that is comparable

to a soy protein isolate from underutilized or industrial

fish, like menhaden or anchovy. Basically the process

takes minced fish, washes them severa1 times to remove

the sarcoplasmic protein fraction, complexes it with

hexameta-phosphate and acidifies the mixture to precipitate

the protein complex. The complex is nuetralized and drum

dried by complexing the protein. We are, able to wash this

product with hot water and remove some of the lipid fraction,

winding up with a myofibrillular protein isolate. The

121



experiments are still prototype, more will be reported

in the future.

Q: 4'hat kinds of yields on the protein isolate project?

About 10~ dry weight from whole fish. We loose the entire

sarcoplasmic protein fraction which is where our spoilage

factors come from. If we start out with 3<j: a pound

menhaden at a 10~0 yield we are at 304 plus 30</~ for

A

processing that gives us about a 60-70$/0 product. These

are rough ball park figures at the moment.

Q: What is the moisture content at a 10~ yield?

A: About 3-4>.

Q: Any information on nutritional values and P.E.R.'s?

A. Yo, we have been primarily concerned with functional

properties and water bind.ing in particular. We are trying

to get a product which is used as soy protein isolate as in

food products. The product rehydrates quite readily and

binds much like a soy product.

Regarding blue whiting, is any information available on

its moisture, composition and nutrition?

not brought along from Scotland.

Regarding your work at Toorey on storage and holding, what

can you tell us about that?

We can hold at -30 degrees for a year, we notice only

slight changes. The smoked products hold up equally well,

we have noted no major problems. Most fishery products
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A:

A: Yes, but unfortunately, that information and figures were



that are frozen in the U.K. are held about 2-3 months

before use.

Could you tell us something about the temperatures reached

during the smoking process? Specifically temperatures

inside the flesh?

A: No, I have no precise information on that.

Have you observed any relationship between thermal

denaturation of the protein and the stability of lipids?

A: No, we have not studied or correlated these qualities, we

have here a natural process which produces a suitable product

which is apparently acceptable to the industry and has no

storage problems, at least the most likely storage problem

of rancidity is not significant here.

How large are the blue whiting and how boney are thev?

A: Their size is about 20-30 centimeters, they are not so

much boney as lets say some very deep water fish like the

smooth-head which has an enormously complicated skeletal

structure. You can produce a fillet but it will be quite

thin and some would be marketable in smoked form, but for

the greater part of a potentially enormous catch, mincing

is the answer for achieving best utilization.

At what depth levels are these fish caught?

A: The blue whiting is caught in a mid-water trawl much like

a pelagic phase, the other species, grenadier, scallop and

rat-tail are caught at much greater depths, something like

4,000 feet which presents enormous problems of catching.
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As a -resource the biologists have pretty well substantiated

the potential of Blue 1<'hiting, but they have not been as

definitive for the others.

Q: 4'hen you talk about resource do you refer to abundance or

to the quality of the fish?

A'. I refer to the annual state of the catch without damaging

the stock.

b'ould this product be seen in the market place as a favorable

substitute for other kinds of sih in fish sticks and what

of the economics of ex-vessel price, cost of carrying the

product, cost : marketing, etc?

A: Wte are hoping it will become a favorable substitute. I

think its economics will remain low, but it's too early to

examine the economics in that much detail. It's been an

industrially fished resource principally by the Norwegians

and somewhat by Iceland. Biologically the potential is

there, our experiments just started this past January and
preliminary processing and biological information lead us
to believe at this point that we have a favorable potential

here.

Q: In Canada's experience do you see the stability factor being
one of the key factors in the integration of mixed species

into minced blocks?

A: Yes, let's consider we have three general levels of stability
here exampled by I'1! the cods and haddocks, �! the inter-

mediates, � soles, rose fish and �! the hake-like fish.
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With proper processing, packaging and holding, many of our

presen.t problems and concerns can be overcome. But until

we can technically show that less stable product can be

converted to more stability by mixing we must move slowly

and carefully.

Q: If you remove the backbone and wash prior to deboning, will
this eliminate DMAO from going to DNA and formaldehyde and

would this be considered an enzymatically catalyzed reaction.

A: Yes, this appears to be an enzyme reaction, where we found

the enzymes associated in some of the tissue along the

backbone, but not in the flesh. When we remove the back-

bone the problem goes away.

What is the effect of specific ions of the heavy metals on

this enzymatic reaction? Is the reaction speeded up by the

presence of' certain ions or inhibited by the presence of

certain others?

A: We frankly do not know too much about this yet. Several

years ago the Japanese made a study in this area and the
factors that inhibit the reaction but they weren't really

successful in coming up with a solution. In fact, they' re

not even sure that they established that its totally an

enzymatic reaction. It doesn't rule out the possibilities
that we discussed here since all the elements for such con-

version are present i.e. the pigments, protein-like enzymes

and conversion products of DNA. One thing that is bothering

me, however, is that a lot of people say that it 's the water
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soluble protein that is causing the instability of minced

fish flesh. I'm not at the moment convinced that it's the

water-soluble proteins by themselves. Some species like cod

exhibit low amounts of enzyme and others like the hakes,

exhibit high concentrations when the washed fractions are

examined, thus washing hake is much more effective in

altering its stability.

How much mixing of species is presently being done?

A: In Canada, only experimenta11y, we are trying to determine

what our parameters are and where the problems will likely

occur. We still:iave much to do. At Oregon State we have

mixed shad and rockfish  not commercially! at the SO/50 level,

added HHA and BHT and stored it at -5 degrees and this trial

run had a shelflife of one year. Generally, the only work

done in the U.S. has been at the University or governmental

loboratory level.

g: To assist stability, has Sodium Bisuf,>hite been tried?

A: No, but it's being considered.

g; Has any exploratory work been done with regard to deactivating

the enzyme before mixing, using either radiation or microwaves?

A: No, not that anyone was aware of.
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of 1100 lbs. of raw material per hour. Its dimensions are:

Height: 3' 7"

Weight: appr. 520 lbs.

Power consumption:

l-l/2 Kw

Length: 4' 2"

Width: 3' 0"
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Nordischer Maschinenbau, Rud. Baader, Luebeck, Germany

 founded in 1919! specializes in the development and manufacture

of fish processing equipment. We have been doing this for the

past 55 years.

There are two ways to separate the f'esh from the undesirable

parts of the fish. One is by cutting the fish away from the bones,

producing fillets, the other is by forcing the fish through per-

forations, producing minced fish.

This mincing operation sounds like a very simple way to pro-

duce boneless fish flesh. However, for the production of high

quality white minced flesh there are a number of important factors

that must be considered.

The development of the "BAADER 694" Bone Separator was the

result of an effort to get the maximum yield of bone free meat

for the profitable production of fish fillets.

The BAADER Bone Separators come in two sizes:

A! The "BAADZR 694," which is the smaller, has a capacity



Drum diameter: l80 mm Width of Belt: 205 mm

Price: DMark 24,080.00
 about $9,400.00!

B! The "BAADZR 695" with a capacity of approximately

3,500 lbs. of raw material  input! per hour.

Dimensions:

4 I 3II Power consumption: 4.4 Kw

Drum diameter : 330 mm

Width of belt : 260 mm

Length:

Width 4 II

Height:

Weight.

5I 7'

9 2,600 lbs. Price: DMark 41,375.00
 8 $20,000.00!
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Basically, the mechanics of the two separators are identical.

The raw material is pressed, through perforations, small enough

to retain the bones, but big enough to let the flesh press through.

The bones are scraped off on one side, and the flesh on the other.

The smaller the perforations, the less the chances for a bone tc

get through into the minced meat. However, smaller perforations
also mean an unwanted reduction of the fish flesh ta smaller parti-

cles, which in the end leads to a paste.

The machine employs a perforated drum for separation. The

raw material goes through a feed hopper and onto a thick elastic

conveyor belt. This belt partly encompasses the drum and is

pressed tightly against the drum by an eccentrically mounted collar.

The material fed onto the belt is squeezed through the per-

forations into the interior of the drum. A screw discharges the

minced flesh from the drum. The bones and other solids remain

on the outside of the drum and are removed bg a scraper blade.



I
Both belt and drum are driven by a gear motor at exactly the same

speed, to avoid any grinding or tearing of the fish flesh and to

retain the flaky and fibroid structure of the fish flesh as much

as possible.

The raw material entering the narrowing gap between the belt

and the drum is subjected to a steadily increasing static pressure,

and the flesh escapes through the perforations into the drum. The

bones are trapped by the belt pressed against the drum. Thicker

bones get imbedded in the plastic belt which squeezes off all the

flesh around the bone. This way it is possible to get practically

all of the flesh removed from the bones.

The size of perforations in the drum is important for the

quality of the minced flesh. Larger perforations, of course, im-

prove the flaky structure of the minced flesh, but on the other hand

tend to let more bones escape through, and to leave more flesh on

the separated bones. For most applications in fish processing, a

drum with holes of 5mm or 3 mm diameter has proven to give the best

results. There are drums available with 1.2mm, 3mm, 5mm, Smm and

10mm. To suit the requirements of different raw material, the

final squeeze pressure can be adjusted with the eccentrically

mounted belt roller. With a ratchet lever, the eccentric roller

is set to bring sufficient pressure between the belt and the drum,::-

to get all the flesh squeezed off the bones.

The perforated drum is mounted for quick removal. On the si +-:-

of the drive it is inserted in a flange with drive pins, and. on ~

other side it is supported in the side frame by two rollers.
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After release of the belt pressure and the scraper blade, the per-

forated drum can simply be pulled out of the machine for cleaning

or exchange for a drum with different perforations.

The side frame can be easily removed after slackening two bolts

at its base. With the side frame removed, the belt and the belt

rollers become accessible and can be removed without the us:- of

any tools. To strip the machine for cleaning takes normally about

five to ten minutes.

This is an important feature of the machine which allows

quick and. thorough cleaning or sterilizing of all parts. All parts

of the machine which are in contact with the fish are made of

stainless steel and are polished.

There are no corners in the path of the raw material where

flesh could accumulate and remain for bacterial growth.

Very important, too, is the safety of the machine. The Germa~

Department of Labor has very strict rules for protection of workers.

A manufacturer would not be allowed to put a machine on the market

which is not properly guarded.

Maintenance is limited to lubrication once a day, and an occa-

sional readjustment of the scraper blade to compensate for wear.

Now to the finished product. In general, the bone separators

available on the market may be classified into two categories:

a! Those which are producing an almost non-fibrous product,

like a paste;

b! Those machines which are producing the flaky minced fish,

where the fibrous structure of the fish flesh. is retained..



The Baader Bone Separators are designed to produce flaky

minced fish. Since the belt and the drum are running at the same

speed, there will be no tearing or grinding of the fish flesh.

The Baader Bone Separators will take almost any types of fish

or fish pieces.

Results with different raw material:

Pin Bone V-Cuts

To tain a bone free fillet, be it cut by machine or hand,

it is necessary for the so-called pin bones to be cut out. On

one hand, the cut should be made as carefully as possible, and.

without any excessive loss of fish meat; on the other hand it is

essential to ob=ain maximum productivity.

The Baader Bone Separators permit a yield of 90 to 95 percent

from skinless V-cuts. By continuous feeding, a capacity of 2,000

lbs. per hour can be achieved with the Baader 694.

Yield on V-cuts with skin  for instance from the pin bone

cutter on the Baader 188! is 85 to 88 percent.

Collar Bones

The collar bones which, together with the head, are being re-

moved from cod prior to filleting, contain good and valuable meat~

which can be recovered when severing the collar bone from the

head. The collar bones represent 8 to 9 percent. of the guttedr

head-on fish. After thoroughly rinsing the collar bones to rem

the black belly skin, the collar bones will give a yield of 50

60 percent on the bone separators.
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Whole F ish

It is not enough to merely head and gut the fish and to

remove the innards. As long as the main bone remains in the

fish, the end product will be discolored. To achieve an excel-

lent end product, the main bone with the blood sac and blood
duct have to be removed from the fish. The yield is then between

70 and 80 percent from such headed and cleaned fish.

Whole Frames  Whole Bones! From Filleting Process

From such bones, as they come from the "Baader 188" for

instance, 55 to 60 percent meat can be pressed out. However, the

end product is colored by the blood, black belly skin, and parts
of the bladder. Some of the blood can be removed by washing the
minced product. Once so rinsed, the keeping quality of the minced
flesh is only about 20 days. When frozen and stored, the product

turns darker and darker with time and looses taste.

To avoid such discoloration, bones carrying such impurities

must be removed prior to processing. For that reason, a frame

or Bone cutter was designed for the "Baader 189" Filleting Machines.

I will describe this Frame Cutter later.

The bones without spine and ribs represent about 8 percent of

gutted and headed fish. The yield on the bone separators is 50
to 60 percent, depending on the pressure. When using light pres-

sure, a 50 percent yield of clean, white minced flesh can be
achieved. When using higher pressure to achieve higher yield, small
particles of the skin from the back fins pass though with the flesh.



Best results so far obtained were with the 3mm perforated drum.

"BAADER 82" Bone Cutter

This Bone Cutter has been developed to prepare the headed

frames after filleting for the Bone Separator, in order to pro-

duce high quality white, minced meat. The machine performs a

cut below and above the main bone, and also cuts out the belly

cavity. This means separation of all undesirable parts, like

th blood sac, air bladder, black belly skin and the main bone.

As an attachment to the "Baader 189" Filleting Machine,

the Bone Cutter automatically performs the necessary cuts.

lt can also be deli..c--,=. as a separate unit.

The Bone Cutter can handle headless frames from 20" to 43".

The speed is 18 to 25 frames per minute.

Operators: one person.

Power requirement: l.5 KW

Dimensions with foundation: abt. 80" x 32" x 67"

Weight 440 lbs.

Price: about DNark 35,000.00  abt. $13,650.00!

Blue Whitin As Raw Material for Minced Meat

1! The "Baader 33" � with picklin device is used to head

the fish, open the belly, clean out the innards, brush out the

black skin and the blood sacs.

Then the fish is processed on the "Baader 695" with a 3mm

perforated drum. Using the 3mm drum, a better and whiter end

product is being produced since fewer skin pigments get. into
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end product, and a higher yield is obtained.

Yield: 43 to 45 percent minced fish from ungutted whiting

10" to 12"

2! The 'Baader 33" with Filletin Device � same as for

herring fillets. Then, as mentioned above under 1!, processed
on the Baader 695" with a 3mm drum. The quality will be even

better, because the main bone with the blood and bone marrow

is removed in the filleting process. In this instance, the

yield is smaller, about 35 percent minced fish from ungutted

blue whiting.

3! The "Baader 34" � equipped as for herring fillets. Pro-

cessed on the 'Baader 695" with 3mm drum. Yield: about 40 per-

cent minced meat. of finest quality from ungutted blue whiting

10" to 12."

Presently, in Norway, "Baader 33" with pickling devise, and

"Baader 34" are being used for blue whiting. Likewise, on German

trawler factory ships, blue whiting is processed on a Baader 33

with filleting device, with a capacity of about 15 to 20 tons

raw fish per 24 hours. The fillet, rather than the whole fish
is then being frozen onboard and processed on a "Baader 695" Bone

Separator on land, simply because up to now there are no "Baader

695's" onboard ships.

Finally, I would also like to point out the excellent results

obtained by using 1.2mm drums for lobster and rock crab. A

nice, flakey product is obtained, and the grit remaining in the

end product is below the allowable amounts of grit set by the

authorities.
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Lay-out and 0 eration

The larger of the Baader Hone Separators, the "Baader 695",

is normally fed by a feed conveyor, discharging into the feed

hopper of the 695. This is possible because the separator is

furnished with a feeding roller at the inlet chute.

The smaller type, the "Baader 694", having no feeding roller,

is normally fed by an operator to obtain maximura throughput and

to avoid any overloading of the machine.

DISCUSSION

How much shell grit Jo you get in your crab deboning operation

and have you run a calcium on it?

A: This is still fairly new with us and we have no data on

that as yet,

Have vou tried coarse grinding first before deboning?

A: No, we have seen no need to.

Q: Does Baader have a special machine for flat fish?

A: Vo, our heading and gutting equipment can, within reason,

be used on many kinds of fish. The same can be said of

the filleting equipment. It should be pointed out that

a line series of machines for heading, filleting and

deboning should be set up for the best practical and

economic way of processing these types of products

Q: Is the only method for kidney removal by brushing?

A: Yes.
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Since the Oak Brook Seminar in September of l972, I have

traveled throughout the world installing deboning equipment in

the red meat, poultry, and fish industry, and I am now convinced

of two things. First of all, we are not short. of edible protein

throughout the world, but only short of machinery to properly
use it and the technology to formulate acceptable products for

the consumer.

Mechanical separation of fish flesh from bone, skin and

scale will no doubt be as important a part of the fish industry

as it now is in the poultry industry. The fish industry today is

where the poultry industry was five years ago. The poultry in-
dustry was then at a loss as to what to do with the meat. Since
that time, through a conscientious development program, the poul-

try industry is now marketing approximately one million pounds
per day of mechanically deboned poultry and turkey meat -- both
raw and cooked through Beehive systems alone.

I am sure the fishing industry has the same market potential,

if not greater, However, it is very important that the fishing
industry be quality minded and produce quality products from

minced fish that will be well accepted by the consumer.
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products of inferior quality and stability find their way to

the consumer and are not well accepted, it will certainly be

a detriment, to the minced fish program.

The equipment you will see demonstrated has been in opera-

tion 13 months. This equipment has required absolutely no main-

tenance thus far. Beehive deboning systems are presently opera-

ting in 25 countries throughout the world and approximately 200

installations in the United States on poultry, red meat and fish.

The Beehive fish deboner has been operated on the following

cuts and species with very favorable results:

Salmon Tails

Clean salmon tails will yield approximately 75 percent meat,

but at this high yield a certain amount of greyish fat that is

against the skin will be extracted. At lower yields of 65 percent,

the product is entirely pink and shows no evidence of the dark

fat. Some customers are running our equipment consistently on

this product and do desire higher yields because they combine

the mechanically deboned salmon meat with potato flakes and

added moisture to produce a salmon croquette. The fat disappears

during mixing and is riot evident in the finished product.

Salmon Collars

Salmon collars yield as much finished product as do tails

and will show some discoloration which is from the dark fat layer

and is a minor amount which can easily be worked into the pro-

duct during formulation and mixing, and adds flavor to the product.
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Let it be clearly understood that at higher settings of pressure

on BEEHIVE equipment, some of the dark material will be evident

in the meat, but on lower settings, the meat will be extracted

without any discoloration from fat or skin.

Halibut Trimmin s

Halibut trimmings consist of small irregular pieces, as well

as large pieces of collars and tails. Halibut trimmings produce

an excellent white meat and our yields have been from 65 to 76

percent and the meat is readily acceptable to our customers.

Cod V-Cuts and Perch V-Cuts

In order to get the yield. available on these particular items,

we designed a special ring valve. These particular cuts are al-

most entirely meat and contain only a very few bones. Our yield

on cod v-cuts has been 93 percent and on perch v-cuts 94 to 97

percent since we designed the new ring valve.

Halibut Frames

Halibut frames were put directly into the deboner without

pregrinding despite the fact that some of the frames were as much

as three feet long. Halibut frames at different settings yielded

66 to 72 percent and produced a very acceptable product.

Cod Frames

Deboned cod frames yielded approximately 75 percent meat.

The deboned meat is used in forming fish sticks and similar pro-

ducts.  On all of the cuts previously mentioned, our customers
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are deboning on a production basis without pregrinding, and the

machine is operating very well.!

Perch Frames

Beehive deboners are also deboning perch frames with 75

percent yield  the same results as on cod frames.!

Whole Salmon and Bottom Fish

Some customers are deboning whole salmon and bottom fish,

some of them weighing as much as 25 pounds. It would not seem

economical to debone whole salmon, but apparently our customers

have such a demand for their salmon croquettes that they are

unable to maintain production by using only the desirable cuts

such as tails, collars and trimmings.

Cooked shrimp pieces from a peeling and screening operation

were run through a Beehive machine with very favorable results.

These pieces were individually quick frozen  IQF! and were from

the size of an orange seed to the size of a medium shrimp, averag-

ing the size of a small pea. When the product arrived, the temp-

erature was 8 below zero. We immed.iately deposited the product

in the deboner and it ran very well. Our yield on these shrimp

pieces was only 60 percent. However, I know that our yield could

be 95 percent if we had a proper ring valve to retain adequate

adjustment. There were several people at this demonstration and

all were very enthused and excited about the test. The shrimp
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meat coming from the chamber was only 10o above zero, so you can

see that this product could be handled with very little or no

bacteria problem. Because of the soft nature of fish bones, our

equipment presents no problem with temperature rise and bacteria

count.

Lobster

At our plant in Salt Lake City, we have deboned 34,000 lbs.

of lobster bodies which were shipped to us from Australia. We

are having great success with the product and the company repre-

sentatives have visited the plant and were very pleased with the

deboned product from Beehive equipment.

Dog Fish

The dog fish skin is very thick and the texture of coarse

grit sandpaper on the exterior surface. It was necessary to cut

these particular fish into pieces in order to debone them. How-

ever, after doing this, they did yield a very white meat. It

did not have much texture, however, because the dog fish meat seems

to be much softer than the other species which have been mentioned

before.

Beehive Machinery is headquartered in Salt Lake City, Utah.

We have found. from past. experience that if we intend to build

quality equipment, we must manufacture this equipment ourselves.

Beehive deboning systems are built almost entirely of stainless

steel. We have 200 employees at our facilities in Salt Lake

producing Beehive deboning equipment, transfer pumps, C02 chiller



chambers and grinding euqipment. Our shops operate on a three

shift basis' At the present time, we are in the process of moving

into new facilities approximately thirteen miles south of Salt

Lake City. This facility will contain USDA inspected testing

areas, certified laboratories, and a complete testing kitchen.

Customers that wish demonstrations are cordially invited

to our facilities. There will be no charge on demonstrations

of 500 lbs. or less. Customers wishing demonstrations on more

than 500 lbs. product will be charged lOC per pound. Our demon-

stration program consists of mechanically separating edible

tissue from residue, formulating products in our R & D area,

preparing the product for customer approval in our testing kit-

chen, and laboratory analysis on fat, protein, moisture, bacteria,

etc., in our certified facilities.

The equipment demonstrated is our model $1272 machine. It

is equipped with a variable speed drive and is at the present

time producing 2,400 lbs. per hour finished product from salmon

tails, collars, halibut frames, halibut trimmings, red fish,

cod frames, whole bottom fish of various species, etc. This

equipment is capable of producing 3,000 lbs. per hour finished

product. at maximum speeds.

In USDA inspected facilities it is not required to disassemble

the Beehive deboning equipment during breaks and lunch; however,

a general hose-down is required. Xt is the attitude of the USDA

that the Beehive deboning equipment operates under pressure,

and therefore is self-cleaning. One employee can easily disassemble
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and properly clean the Beehive deboning system in 45 minutes.
Beehive deboning systems are USDA approved for poultry

separation, both raw and cooked, and are expected to be approved
for mechanical separation of muscle tissue from bone for the

red meat, industry  beef, pork & mutton! within 30 days.

Let me once again invite any potential customers to our

facility in Salt Lake City for testing and demonstration of our

equipment.

DISCUSSION

Q; Do you see much scale material in your deboned material".
A: We have seen absolutely none.

Q: What advantage do you see in a slot opening versus a round hole~
A: We increase texture and. particle size.

Have you noted any bacteriological problems~
A: No, thing unusual, seafood bacteria problems begin all the

way back at the hold of a fishing vessel. We have run
cou~ts on deboned fish flesh and find them acceptable. We
would recommend as good practice that frames be washed with
a 150-200 ppm chlorine solution to reduce surface bacteria.
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Operating two models represented by the Bibun 16 and 18

seems to give the seafood processor the maximum throughput and

a good economic return based on equipment capital expense.

Drum opening hole sizes range from 2mm, 3, 5 and 7mm,

slight speed difference plus the pressure exerted between drum
and belt result in 75 to 80 percent yields on whiting and hake

and 70 to 80 percent yields on headed and gutted round small

croaker. Using 10-12 inch whiting, the throughput on the

Model 17 is 3,500 lbs./hour and on the Model 18 about 5,000 lbs./

hour.

Auxiliary equipment found useful include screw or belt

conveyors, headers and gutters, washers, mixers for additive use,

strainers, plate freezers, cookers and extruders.

Most experience using the Bibun system has been obtained

with fresh water carp, pike, ocean mullet, whiting, V-cuts,

salt cod backbones, and smoked salmon trimmings.

The Model 16 costs $16,100 and the 18 about $23,000.

The equipment, by itself, takes up an area 4' x 4'. if

auxiliary equipment is added, this requirement, of course, will

increase.
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We can custom fit your requirements to our equipment, and

we offer a full line of service to back it up.

DISCUSSION

To reduce the incidence of bone, what is the best way to

run the equipment?

A: We prefer to reduce belt speed rather than vary spring

pressure, bone pass through is reduced, Let the equipment

do the work efficiently for you.

Q: What yields have you experienced with frames.

A: An average of 60~, this is on raw materials that have been

headed.
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It has been almost two years since we last had the oppor-

tunity of meeting with this group, and we are pleased that the
interest and acceptance of what we had to offer was great enough
to warrant a second invitation. I understand that perhaps half
of today's group attended the first seminar, and I hope that
they will bear with the amount of repetition necessary to thor-
oughly indoctrinate the other half with the principles, construc-
tion and operation of the Paoli Separator. We know that we have
advanced and improved in the course of learning and changing a
few things in that period of time. For one thing, we' re rather
proud of our new 200,000 square foot facility that took the place
of rather cramped quarters, within the last six months.

The Paoli separator is a unique and world-patented design
concept that was first placed in production in 1964, marking a
major breakthrough for the meat processing industry. We have
shipped hundreds of separators that are presently operating in
more than 30 countries around the world. They separate pure

meat from bone, gristle, cartilage, sinew, fin, scales and shell
in all types of red meats, poultry, fish and shellfish. In fact,
there are a number of installations in which Paoli meat is
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meat, depending upon the type of material being processed. It

is very compact, being only 17" high, 17" wide and 42" long. It

is powered by a 3 HP totally enclosed, fan-cooled motor and

weighs about 300 lbs. It is priced at $8,699.00, including the

motor which is integral with the drive.

Next we come to the intermediate size Model 20 which has

been the most widely used of our separators. Its output is up

to 1,000 lbs. of meat per hour. lt is 28" high, 21" wide and 64"

long. It weighs 542 lbs. and is priced at $14,784.00, without

the 10 HP motor, which we can supply at extra cost.

Our lar est separator is the Model 21 which is used byg

many large processors. Its capacity is approximately double that

of the Model 20 or an output of about 2,000 lbs. per hour. It

is the same height and width as the Model 20, but is 84" long.

Its weight is 825 lbs. and its price is $26,884.00 without the
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produced at a rate in excess of a million pounds annually.

What you are interested in, of course, is what equipment

is available today. and what it can do for you -- so let's take

a look. We produce the Paoli separator in three models

The Super 19, the 20 and the 21. They all have the same basic

features, construction and performance. They differ only is

size and capacity.

The Super 19 is our smallest, model. It is intended for

the small processor with low volume, or perhaps for pilot in-

stallations prior to proceeding with larger equipment for full

.-"oduction. The 19 will produce up to 400 lbs. per hour of bone-free



15 HP motor that is required..

Let us examine some of the Paoli Separator features that

make it unique.

The feature that is most apparent is the extreme simpli-

city of design. There are only 10 parts  other than hardware!

in the entire machine; and outside of the motor and gearbox,

there is only one moving part -- the separator cylinder. We are

continually working toward improved efficiency and simplifica-

tion. If any of you are checking notes, you will see that there

are three less parts required than were needed the last time we

met.

It is obvious what this means in terms of maintenance - no

parts to stock, no parts to fail, no parts to replace. The only

part with any mortality is the separator cylinder which, like

the blade in your razor, should eventually be replaced to maintain

high efficiency; but its life is measured in years, as documented

in many installations. There are no belts of any kind to adjust

or replace. The drive is direct from motor to gear box to unit.

There is little or no increase in temperature of material going

through the separator; therefore, there is no need for water

cooling connections or supplementary cooling equipment.

In most instances it is necessary for material being pro-

cessed to be first passed through a grinder to reduce it to a

size acceptable to the separator. It is possible, however, with

some types of small flat fish, to feed directly into the separator.

In some cases where grinding is required, suitable grinding
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equipment for this purpose may be available; if not, we can

supply it. The type of grinding equipment required varies

wi th the material and quantity being processed. We can recommend

what. might be needed for your application.

The reduced meat and bone mixture feeds directly from the

grinder into the hopper of the separator. There it falls onto the

surface of the rotating cylinder and is drawn around between the

cylinder and the outer shell. Xn the course of rotation is

reaches a restricting area and the pure meat. is forced through

microgrooves into the interior of the cylinder. These grooves

will not accept hone, cartilage, fin, scale or any type of per-

ceptible material; therefore, this residue remains on the outside

of the cylinder, and the rotation feeds it out the open end. The

meat moves in the opposite direction on the inside of the cylinder

and is delivered through an outlet in the bottom of the shell.

The openings through which the meat passes are several times

smaller than those which can be produced by any other design;

therefore, they can block the passage of perceptible particles

which would otherwise remain in the meat. This produces the

most grit-free product possible. In fact, we will guarantee it

to be 100 percent free of perceptible particles.

The continuous slot formation of the passages also allows

the meat fibers to be retained intact to a degree not otherwise

possible. This produces a meat with a remarkable degree of

bindability that you can, in fact, form into a patty and fry

on a grill like a hamburger. Paoli separated meat will retain
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its shape any way that it is formed and heated. Upon heating,

because of the retention of the complete meat fiber, the very fine

texture of the product changes to more of a hamburger, or rough

texture.

Daily maintenance and cleaning is a very simple procedure,

as you would expect from its simple construction. The Paoli
separator can be taken down for cleaning in less than 10 minutes.
Seven bolts allow the removal of the upper shell parts, 4 more

bolts release the end bracket, and then the cylinder assembly

is removed. All of the parts are stainless steel and all parts

except the cylinder are simply washed in hot water. At the end

of the day the cylinder is hosed down with hot water and then

immersed in a dilute acid bath overnight; it is then hosed again

and reassembled. Permanent adjustments are made at the factory

and, therefore, reassembly is just a matter of dropping parts

into place. Only an Allen wrench is required to assemble and

disassembled

Now let's examine further the application of the Paoli

separator and also the products produced. The Paoli Separator

can be used to process almost any material where you want to

separate degrees of hard from soft -- certainly any flesh protein.
To give you an idea of the amount of meat which can be

retrieved through use of the Paoli Separator I will mention

representative yields of meat obtained from some of the materials

which we process:
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Headless, eviscerated fish
Fish frames after filleting
Lobster bodies
Crabs  all types!
Whole undersized shrimp 6 crayfish
Poultry necks and backs
Poultry carcasses
Beef neck bones
Beef brisket bones
Pork neck bones

74-9l'8
40-60%

45-55%
37-58%

40-70%
60-75%

50-65%

25-384

25-32%

40-60~

These yields are based upon the use of this one machine with only

one pass through required.

An example of application might be halibut collars. This

very honey section of the halibut has been discarded with the

head as unusable. However, we have processed halibut collars,

obtaining a yield of 91 percent pure, delicious white meat.

There are many so-called "trash-fish" throughout the world

whose flesh is very tasty but impractical to use because it is

filled with bo~es. We are in the process of setting up an opera-

tion to process great quantities of African Bongo fish, a shad

type of underutilized fishy In this case we obtain 74 percent

meat yield from fish which is otherwise unusable.

To essentially discard countless tons of fish frames after

filleting, without separating the 50 percent or more available

meat, is almost a crime in days of increasing shortages and

prices.

Bear in mind also that the discard from the separator retains

its original value. Et is a finely ground mixture of bone,

cartilege, gristle, etc., and makes an excellent additive for

prepared petfood and other animal feed -- to say nothing of



fertilizer, bone meal and fish meal. Thus, the entire output
of the Paoli Separator is both useful and profitable.

For some processors we have set up proposals wherein not
only is the meat separated and. utilized, but also the d.iscard
is processed. into fish meal. We can prepare such proposals for
those who are interested in this type of total system.

The Paoli Separator is equally adept at processing shell-
fish -- all types of lobster, crab, shrimp, crayfish, prawns,
and the like.

For example conventional processing methods fail in extracting
the meat from undersize shrimp; and to attempt this manually is
totally impractical. In some of our installations the undersize
shrimp are cooked and then passed through the Paoli Separator
yielding a tasty shrimp meat paste. This meat is used in a great
variety of ways such as spreads, pate's, additives for processed
cheese, soups, in fish balls, made into patties and shrimp-shapes
which are breaded and fried, and also added to extenders to give
a true seafood base. In the U.S. coastal waters alone, this
application could add 10-15 million pounds of shrimp meat annually.

One variation of processing has been to use the Paoli Separa-
tor aboard ship. In this case, meat can be retrieved and stored
and the residue discarded at sea, thus increasing the amount of
fish or shellfish which can be handled before having to return to
port. Not everyone may be aware of our success in the lobster indus-
try. The Canadian government in the Maritime Provinces came to us
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for help in recovering meat, from lobster bodies, which were

normally discarded. With the Paoli Separator we are able to

retrieve over 50 percent pure lobster meat from. these bodies

which had previously been discarded. In a Canadian government

report, which we will gladly supply, this Paoli meat is con-

sidered superior to normal lobster paste. Several processors

in t'ae Maritimes are now producing this lobster meat at. a rate

and profit which allowed one of them to pay for the entire equip-
ment within two weeks production.

One basic Paoli Separator  with the possible interchange of

one part! can process any type of material -- cooked or raw,

fish, pork or poultry.

I should point out that. the basic principle of "hard from

soft" separation can apply to a great many materials in addition

to meat. We have successfully separated. many fruits and vege-

tables in our laboratory. For example, we can remove the peel,

stem, seeds and core from apples and deliver pure apple sauce.

While these applications have not been exploited because of the

heavy demands of the meat industry, they are none the less feasible
and practical.

While it is not significant at this time in seafood process-

ing, you may be interested in the fact that the Paoli Separator
has been accepted by the USDA for installation and use in all

types of Federally inspected plants.

Our laboratory and plant are located at Rockford, Illinois

 near Chicago! where we are continually working on further
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development and improvement of our separators. We welcome your

visit at anytime so that we may show you the operation and con-

struction of the Paoli Separator and the exact product it will

produce from your raw material.

stand here offering you the opportunity of reducing waste

and increasing profit -- increasing the meat yield from your

fish by 20-30 percent. That's not a bad offer. All we need is

the opportunity to prove what I have said to those processors

who have not actually seen our equipment in operation -- give us

that opportunity.

DISCUSSIGN

Q: What about the ability to adjust the Paoli out in the field

and yields and will it separate skin?

A: The equipment should need no adjustment once it leaves our

plant, we adjust and set it based on the nature of > our

requirements. If necessary, we will evaluate your raw

material to be sure the settings are correct. It is pre-set

for maximum yield and operation. Skin separation will depend

on texture. The more textured and coarse it is the better

the separation. Some skin is not compatible for separation,

especially true if it is very soft,

Q: A tuna plant layout using a Paoli was shown, is such actually

in operation.

A: No, not acutally, but we do have a proposal for one.
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Q: 4'hat is through put versus cost?

A: Model 819, 400 lbs./hr. at $8,699

Model 820, 1,000 lbs./hr. at $14,784

Model 121, 2,000 lbs./hr. at $26,884
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SESSION VI � SUMMATION

Ro y E. Maag<g
Vacectoa, Scca,nce. a.nd Tee.Enology

Nak~oeal F~shec~es I ~atituke.
Mazh~egion, 0. C.

Our invited equipment manufacturers are to be congratulated

on the excellent, job they have done in preparing for this confer-
ence. With so wide a diversity in topic matter covered, it is diffi-
cult to adequately do justice to each specific input. Instead, let
me sum up this session by outlining the parameters of what is avail-
able to you as researchers and potential users of this technology.

1. Basic Design: From drum slots to hole; openings in the
drums from 2-7 mm; temperature rises from 0-5oF;
from pre-sizing to none at all and use from ship
board to shore.

2. Yields: From 37 to 95%

3. Costs: From $9,500 to $56,000

4. Space Requirements: 4' x 4' to 25' x 25'

5. Throughputs: From 400 lbs. to 15,000 lbs.

6. Auxiliary Equipment: Chillers, pumps, conveyors, bone
cutter, filleting machines, washers, mixers,
strainers, extruders, freezers, headers and
gutters, cookers and grinders.

7. Species Investigated: Shrimp, cod, perch, salmon,
flounder, croaker, whiting, carp, pike, mullet,
lobster, crab and halibut

New heads have been designed, fewer parts used, added safety

features installed and greatly improved cleanability built in. This
entire list is quite an improvement over the state of the art since
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our last conference.

Given a specific fish or fish part there is almost nothing

that cannot be done from a purely technological and mechanical

standpoint.

We 3cnow a great deal more than we did at our last, conference;

our flexibility continues to increase.

Our success can be measured by the increased number of corn-

panies currently testing this technology and reducing it to comm-

ercial practice. This is progress, and this is why we are here.
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PRODUCTS DENONSTRATION

Pc. Fcedec~ck J. K~ng
No<theaaf Technofogy Cenierr.

National Machine F~s herc' ea S eave ce
Gl ouceate<, AfA

A display of products to show the range of characteristics

found in commercially available and experimentally produced

p"oducts.

This part of the program is a display of products derived

from minced fish flesh. All of these products are from corznercial

sources. We do not assume complete coverage of all commercial

products. Several products are in development or test marketing

stages right now, and others are available commercially. To all

organizations who are interested in demonstrating their samples,

we offer an invitation to do so at the next suitable opportunity.

Fish sticks and fish portions are presently the most popular

end products made from minced fish. Samples of fish sticks  l oz.!

and fish portions � oz.! were supplied by Coldwater Seafoods,

Scarsdale, NY, for this demonstration.

Gefilte fish is an established product in ethnic markets.

is made from mixed species  carp, whitefish, and pike!. Including

it in this demonstration should stimulate discussion on mixing

species for other products that are based on minced fish. The

demonstrated sample bears the label of Manischewitz Food Productsi.:.'

but several other brands of gefilte fish are available in retail

stores.
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Minced fish blocks are used to make fish sticks and fish
portions. These blocks can be used to make several other food
items as well. A display of samples cut from commercial blocks
is included in this demonstration. A discussion of a draft pro-
posed U.S. Standard for Minced Fish Blocks will be included in
another part of the seminar.

Mr. David King, King-Bartolotta Corporation, Erie, Michigan,
is demonstrating several products made from minced fish which
resemble well-known meat products. They include "hot dogs,"
"knockwurst," "ring baloney," and "full-size baloney." A fact
sheet about these products and their machine to process fish into
these products is supplied by King-Bartolotta Corporation.

Mr. Vytas "Mac" Maceikonis, the Nestle Company, White Plains,
NY, is demonstrating the use of food flavor ingredients in three
items based on minced fish. They are: l! a canned lobster flavor
spread, 2! canned codfish loaf with lobster sauce, and 3! frozen
seafood stuffing. Fact sheets on these items are supplied by
The Nestle Company.

Ãr. Robert Stephenson, Vita Food Products, Inc., Bronx, NY,
is demonstrating a smoked salmon spread and gefilte fish. Both
items are sold by Vita Food Products.

Mr. Leonard Omstead, Jr., Omstead Foods Ltd., Wheatley,
Ontario, is demonstrating "Fish Fries." This product is derived
from freshwater fish. Its shape resembles a log, and, it is deep
fat fried. lt is sold through Omstead Foods' brokers as described
in a fact sheet.
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Mr. Frank Miller, Stephen Paoli Manufacturing Company,

Rockford, Illinois, is demonstrating "Paoli Lobster Meat."

It is derived from lobster bodies at the North Shore Packing

Company, Darnley, Prince Edward Island.

l62



ECONONI C AND NARKET I NG

CONSIDERATIONS



THE FUTURE DEMAND FOR SEAFOOD:

HOW WILL WE FILL IT?

Donald R. Mh~takea
0$$<ce a$ Reaoucc.a Uk<Zization

hlai~anaZ Warc~ne. F~sh| <~ca Secv~e,e,
@ah h.an.gton, V. C.

At the first Technical Seminar in Oak Brook, Illinois, a

year and a half ago, Mr. Frank Holas, speaking as the head of

a major seafood corporation, stated that his overriding concern

w..s with "an adequate supply of quality raw material which will

enar.le '. � to service the needs of our customers and afford us

the necessary throughput to keep our major processing plants

operating economically."

Now, a year and a half later, I am sure this is still

Mr. Holas' major concern. And I am sure he is more convinced

than ever that quality minced fish can do much to keep his plants

operating economically.

At that meeting, Nr. Holas also said, "I think we should

be looking at the long range picture and in doing so, realizing

that our competition is not the other fish and seafood processors,

but indeed, those companies that vie for the protein food dollar."

There never seems to be enough time to sit back and think

through the long term prospects for this business. The long-run

outlook is probably far from anyone's mind at the present time

when the seafood business is concerned with the state of the
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economy, the decline in seafood demand, bulging warehouses, a

new production season underway, and high interest rates.

Nevertheless, let's take a look at the future. Since 1972

new variables have made the short term forecaster's job a

perilous one.

How, for example, would you project the resolution of mone-

tary realignments and the almost daily changes in the values of

many currencies, soaring prices, the energy situation, or the

seafood market downturn that has occurred in recent months'N And

what of the economic trends'? There were forecasts of some slow-

down in the world's economies even before the energy crisis hit.

These uncertainties make it essential to examine the longer-

term trends in the fisheries situation  Figure 1!.

Over the longer haul, the prospects are for steady growth

in the demand for seafood.. I would like to point out two alter-

native levels.

The first is based upon the assumption that the average

yearly increase in poundage since 1960 will continue. If this
occurs, our needs by 1985 will total 3.4 billion pounds on an

edible meat basis. This is an increase of 730 million pounds,

or 28 percent over our current use.

The second alternative projects the percentage growth in

demand. that we have experienced since 1960. Total consumption

has gone up at an average annual rate of 2.8 percent. Under this

higher alternative, our needs by 1985 would total 3.7 billion

pounds, up 1.0 billion pounds ar 39 percent more than we presently

.consume.
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Figure 1
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What are the major factors that will contribute to this

rising demand?  Figure 2}. Increasing population plays a part

although not as big as it used to -- because of a decline in
our rate of population growth. Even if U.S. consumers did not

eat more seafood than the present 12.6 pounds per capita, we

could still expect a growth in seafood, sales because of rising

population. If the current, population growth rates continue, we
can expect a 10 percent increase in total consumption by 1985,

just because of more people.

The other major factor I have labeled as income. It can

be expected to add from 18 to 29 percent more consumption in

addition to the 10 percent for population growth. Thus, its in-

fluence is about. 2 to nearly 3 times greater than that of popo-

lation growth. Although rising incomes are important in the de-

mand for seafood,, here I am really using income as a proxy for

many other factors stimulating demand, such as the growing pre-
ference for convenience foods, working mothers, and so forth.

All factors which we know are important, but which are statis-

tica ly difficult to measure.

But it is the income, tastes and preferences, and other

factors that affect our per capita consumption  Figure 3!. Based

on the previous projections of total demand., we get the following
estimates on per capita consumption. By 1985, per capita con-

sumption would be between l4.5 anD 16.0 pounds, an increase of

16 to 26 percent over current consumption.

Now that we have looked at the total picture, let's turn to
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one specific item -- the demand for sticks and portions  Figure 4!.

Since 1960, production of fish sticks has nearly doubled

from 65 million pounds to 127 million pounds last year. The

growth in fish portions has been even more rapid -- rising from

49 million pounds in 1960 to 296 million pounds last year -- a

6-fold increase. Since 1960, there has been only one decline in

total production of sticks and portions. That occurred in 1971

when cod blocks started to become scarce and cod block prices

went from 32 cents to 45 cents. After the slight drop in produc-

tion in 1971, big gains were recorded in 1972 and 1973 -- total

production has gone up nearly 100 million pounds in the last two

years. Going back to 1960, there has never been a decline in

portion production. The growth in fish sticks has been less

spectacular. Production has dropped an average of one year out

of three.

However, the overall trends in production are quite re-

markable. Sticks have grown at an average rate of 5.3 percent

per year; portions have grown by 14.7 percent per year; and

total production of the two has risen at a rate of 10.6 percent

per year.

The lower level projection for sticks and portions assumes

that total production will continue to grow by 23.7 million

pounds per year -- the average annual increase since 1960. At

this rate, production would hit 700 million pounds by l985

67 percent more than last year. Now, if you take the average

compound rate of 10.6 percent par year and project to 1985.
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you get a fantastic increase in production -- triple what it

was last year. To be on the conservative side, I dropped the

rate of increase to 7.5 percent. Even at this rate, produc-

tion more than doubles in the 12 years between now and 1985.

On a per capita basis, this is the picture for sticks and

portions  Figure 3!. Per capita production hit 2 pounds for

the first time last year. Except for a slight. decline in 1971,

it has increased steadily since 1960. In fact, per capita pro-

duction has tripled since 1960.

Under the most conservative estimate, per capita production

would increase by 50 percent by 1985 -- 3 pounds compared with 2

pounds last year. Even when a slower growth rate is projected--

7.5 percent compared with the actual rate of 10.6 percent since

1960 -- per capita production could. double to 4 pounds by 1985.

Now that we have established a fairly bright picture for the

future, the real question comes down as to how are we going to

supply this demand. If events continue the way they have been

going, we get the following picture. U.S. landings would show

no increase. More likely they would trend slightly downward be-

tween now and 1985. Therefore, we would have to continue to

rely on imports to meet our growing demand -- as we have for the

last two decades. If this were to happen, by 1985 we would be

relying on other countries for 80 to 85 percent of our seafood

needs.

Aside from the question of whether our policy should be one

of depending on others for our seafood, I think there is a real
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question as to whether other countries would be able to meet

our needs.

The rise in world seafood production is well known to all

of us. However, the figures usually mentioned refer to the

total catch and not the edible catch which is our concern. That

part of the totaL catch used for reduction purposes has grown

at a rate nearly 3 times faster than the part going into food

use.

If you look closely, you will see that the steady growth in

the world's edible catch has started to level off a bit  Figure 6!.

I might add that the Latest data for 1972 just touches the top

of the chart at 45 million tons.

The point I am trying to convey is better illustrated by

the Line at the bottom of the chart. This points out a gradual

decline in the yearly growth rates. In the decade of the fifties,

the average rate of increase in edible seafood catches was 5.8

percent. In the decade of the sixties, the rate of increase

dropped nearly in half to 2.6 percent. For the latest year,

L9?2, it was only 1.8 percent, or less tha the rate of growth

of the world's population. In fact, in the last 8 years, there

has been only a marginal increase in per capita production when

figured on a worldwide basis.

Now, keep in mind two additional facts. Number one, there

is a limit as to how much we can take from the oceans. Many

feel that given the current species taken and the current tech-

nology employed, world catches will top out at about 100 million
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tons, compared with present catches of 70 million tons.

Number two, as the nations of the world grow more affluent,

demand rises. In other words, there is more competition with

the Unites States for the available species.

Rising affluence usually first goes into the upgrading of

one's diet. The first step is normally to switch from cereal

proteins to animal proteins.

The slowing down in the rate of growth in edible catches

can be traced to nearly all of the traditional species. A few

will illustrate my point.  Figure 7!.

We rely on imports for about 93 percent of our groundfish

fillet supplies and about 99 percent of our block supplies. But

when you take a look at the world catches of ocean perch and

haddock, you see no rising trend which would leave you to believe

that they cannot continue to help supply our growing demand.

The same is true for other popular species like salmon and

halibut  Figure 8!. These world figures are only through 1972.

We know they both dropped further in l973, and that they will

again this year.

Yellowtail flounder is our most popular flatfish. World

production of it is on a down trend  Figure 9!. Greenland hali-

but may have offered possibility for substitution, but, it appears

to have peaked out and will stabilize at a much lower level.

What we see happening in one species after another is illus-

trated here  Figure 10!. Catches are on the down trend, or at

best are holding steady. However, demand is growing. And this
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is pushing prices up at a skyrocketing rate.
Here again, the FAO figures only go through 1972. But we

know there has been no improvement in the total cod catch and
prices in recent months would be off the chart if we tried to
plot them. Pretty much the same trend shows up on the spiny
lobster picture. It's obvious the world catch has grown little,
if at all, since l972, or prices would not be touching the $6
level as they did a few months ago. If $5 to $6 isn't an in-
centive to produce, I don't know what is.

Because of this situation, I think high seafood prices are
likely to endure.

This does not mean that we will not see some modest easing
of prices, as we have recently. But I do not believe that the
world's seafood markets will soon register the low price levels
they showed only a few years ago.

In other words, inflation has had a heavy impact on the
world fisheries situation. The cost is borne by all nations
who either buy or sell seafood in world markets.

These are inflationary times we live in. Our own rate of
price inflation has picked up in this decade of the seventies,
in part a direct result of higher food prices. To most Americans<
the current rates of price inflation are excessive and unde-
sirable. Yet Americans are largely unaware that many nations
today are paying for even greater rates of inflation than we are-

The Greek cynic Diogenes once pondered over the problem of
4

high food prices. When asked about the proper time to eat, he
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he decided..."If a rich man, when you will: if a poor man,

when you can."

The culmination of all the events and trends I have re-

ferred to has led to two results that must be watched closely

in the future.

The first has to do with the relationship of seafood prices

to those of its competition -- beef and poultry  Fi:;ure ll!.

Lookirg back at the decade of the sixties, you see that the

pri=e movements for beef and seafood were closely related. In

fact, you can go back as far as the thirties or fourties and

find that the price movements have been quite similar. I'm not

saying, and this doesn't show, that the prices of beef and sea-

food were the same. What is shows is that the annual changes--

whether up or down -- have been nearly the same. If over the

course of a year the price of beef went up 10 percent, seafood

tended to rise by about the same amount, vice-versa. In other

words, the relative difference between them stayed about the same.

The way its drawn here, it doesn't show up dramatically,

but there are two important dates to keep in mind. You will

notice there was a slight drop in seafood prices in 1967. In

addition, consumption dropped that year -- both probably the

result of the Papal Decree of December, 1966 concerning the

eating of fish on Friday.

However, the slump did not last long. Demand picked up,

and by the summer of 1969, seafood prices started to move up-

ward. You will recall that in the Spring of 1969, cod blocks
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were 21 or 22 cents. Wholesale seafood prices rose 5.5 percent

in 1970, 9.5 percent in 1971, 16.5 percent in 1972, l9.5 percent

in 1973, and as of the first quarter of this year, they were

25 percent above the first quarter of last year.

The right hand side of the chart shows these movements

more clearly. Like everything else, beef and poultry have also

moved upward, but there were two differences. First, seafood

has gained steadily, except for a slight pause in 1972. Beef

and poultry ha;Te had. a few declines along the way and when their

priced dropped, promotion was heavy and demand picked up, and

probably at the expence of seafood. Look at the current situa-

tion now compared with 1967, which equals a hundred on the chart.

Seafood prices have more than doubled; beef is up by 74 percent,

and poultry has risen by 48 percent. In fact, over the last six

years, the price of seafood has risen faster than any other major

food group. The relative difference in prices of seafood and

its competitors has changed. The question is how much longer

can seafood. continue to rise at a much faster rate than beef

or poultry?

How, the second result of all the trends we have discussed

is illustrated in this chart  Figure 12!. It is that the price

of raw material is going up faster than the price of the finished

product, putting seafood processors in a cost-price squeeze.

It. is happening for nearly every product. I could just. as

easily have used breaded shrimp as this example instead of cod.

In this example, I' ve lagged the price of blocks by three
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months. That is, wherever you see the price for portions, under-

neath it is the price of blocks three months before. Now maybe

the 90 days is not. the exact factor to use, but if you look at

l973 and 1975 you will find the results would have been the

same whether it was 2 months, 3 months, or 4 months Process'.'ng

margins for seafood have narrowed considerably almost to the

point of nonexistence. Another question is, how much longer can

this continue.

It seems to me that the seafood processor finds himself in

a precarious position.

1. He needs a higher price to re-establish his normal

working margins. Hut he can't get that. price because the demand

is not there, and he is already out of step with his beef and

poultry competition.

2. With demand putting a ceiling on prices, the textbook

answer is too increase supplies and this will lower prices.

3. But here, the processor finds supplies of the tradi-

tional species drying up. Zither catches have leveled. off or

they are on the decline at the same time competition from other

countries is bidding up the price.

How can the processor breakout of this situations It seems

to me his only alternative is to turn to the moderate-priced,

non-traditional species. He certainly can't wait for aquaculture

that's lO to 20 years off. Fishery development, such as was

started here in New England a year ago, is still 3 to 5 years

off. For the immediate future, it has to be minced fish.
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With the concept of minced fish, industry can start to tap
the 30 to 40 million tons of underutilized fish. It offers op-
portunities for a whole new processing industry in the United
States. We will soon see this in sales of Gulf croaker surimi
to Japan. Our scientists believe that as much as a billion
pounds of croaker are available each year.

The concept of minced fish is comparable to the development
of the fish stick in the fifties and the freezing of fillets in
the thirties in that markets were expanded considerably with
these developments.

Never before has the industry had the opportunities minced
flesh offers in the way of shapes, flavors, textures, product
combinations, and new names. Not only can minced fish expand
our seafood supplies, but in combination with textured veg. table
protein, supplies can be stretched even further.

The only real stumbling block I see in the bright futur
for minced fish is that of quality. If we rush too fast ar..'.
overlook standards, quality control, appearance and deteric:a-
tion in storage, this could upset the whole idea behind th's

emerging technology.
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SOME MARKETING CONSIDERATIONS

WITH RESPECT TO MINCED FISH PRODUCTS

Joshua 3'ohn
F~hh.eche.s 8 Mart.~ne. Se,cvice

Gepaaimc,ni e  Xhe. Envxcanment
OLXarva, Onlacio, Canada

I am delighted to participate in this Seminar and parti-

cularly on this panel dealing with "The Economic and Marketing

Corisiderations Surrounding Minced Fish." My assignment, is to

sp ak specifically about the marketing problems and opportunities.

As you all know, this subject has increasingly occupied the

minds of many marketing men in recent months. I must confess

that I cannot speak on the topic with any degree of empirical

expertise. This is because I am not, really a "marketer" but

only a student � and perhaps a keen one � oi the marketplace

and of the fish marketing process. I hope this qualifies me to

make at least some rudimentary observations on the subject of

our discussion today.

There is one thing we can say about the contemporary fish

marketing scene without fear of contradiction, and that is

it is always changing. And, minced flesh and minced fish pro-

ducts are part of this change.

The topic of minced fish conjures up in our minds the wave

of the future. From the point of view of the producer, it rep-

resents a concept of the maximum and economical utilization of
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a harvested resource. From the marketing man's point of view,
it represents a product-offering of good value at a relatively
low price. From the consumers' viewpoint, it represents a
"good buy" with perhaps a good deal of what the economist would
like to call "consumer's surplus" in it. In short, it is hailed

as the untapped bonanza of the fisheries.

During my remarks, I shall first deal with some of the
marketing problems surrounding minced fish products; then, I
shall proceed to outline some of the exciting opportunities
that lie ahead; and, finally, I shall touch on some of the ways
and means of transforming our great expectations concerning

minced fish into a reality.

What then are the marketing problems with respect to minced
fish products? I refer here to the marketing problems of the
producers of minced flesh as well as the marketing problems of
converters who use minced fish as a � .a., mat rial to make end pro-
ducts. Broadly speaking, we can identify four distinct problems:
first, there is the general problem of marketing management that
accompanies the introduction of a new product. A new product rep-
resents a cycle of change in an otherwise well established and
traditional marketing pattern. Each cycle brings with it pro-
blems of adjustment. Sometimes, this adjustment process becomes
protracted and cumbersome; sometimes it is easy and short-lived.
To be beneficial, this cycle of change must be controlled in
accordance with market needs. In introducing a new product,
the marketing man has to virtually go back to the drawing broad
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and ask the same old questions he has asked before while intro-

ducing other older products. Basically he has to meet five

tests. I would like to call them market surviva3. tests. The

very first is the test of profitability. Secondly, the growth

potential test: that is, whether or not there is a need for the

product in the marketplace and the extent to which there is room

for the growth and development of the market to provide as wide

a market base as possible for the product. In other words, how

big is the present and potential market? Thirdly, the competitive

test; whether " not the product has enough strength and superior-

ity to compete ~.-ith traditional and even future potential pro-

ducts. Fourth, the distribution test. The question here is

whether or not the new product � in our case, minced fish pro-

ducts � will use existing distribution facilities; or wi13. it

require new facilities and channels of distribution. And finally,

the investment test. The point here is whether or not the pro-

duct requires a high or low level of new investment.

Associated with investment is the stability test. That is,

those who are planning to invest in this new area must have some

reasonable assurance that the rules of the game will not. be

changed with any degree of frequency. In order to market minced

fish products successfully, the marketing man has to meet these

basic marketing survival tests.

A second marketing problem with respect to minced fish pro-

ducts stems from the general tendency of the average consumer «

perceive price as an indicator of product qua3.ity, even in the~e

390



days of stretching the food dollar. The general consumer feel-

ing is that "you get what. you pay for." Such an entrenched

attitude can pose a real danger to the marketing of minced fish

products. Within the context of high food prices, the sudden

introduction of relatively low-priced items, as for example

minced fish end products can create a backlash effect on demand.

In order to avoid this danger, a good deal of consumer education

and promotion is required. to disseminate the real values of the

product and to build up sufficient consumer confidence. Not much

is known about the consumer likes and dislikes about zinced fish

products, as yet. This aspect. seems to be the "dark continent"

on the marketing scenario at present. I hope that in the immed-

iate months ahead we will be able to explore this area in some

detail.

A third marketing problem is the prospect of a sudden a=.d

almost overnight entry of too many producers and converters into

the production of minced flesh and its products, without adequatel

preparing a durable and expanding market base. The presence of

super-normal or above average profits in a particular product or

products can attract too many producers with little or no compe-

tence in ensuring product quality and marketing. A sudden over

expansion in production followed by a glut in the market has

been the perennial problem of almost all primary industries.

Fisheries have been by no means an exception to this general

phenomenon. In the fishing industry, we have had far too many uP'-

and downs in the past and these have always left devastating



effects on the primary, secondary and marketing sectors.

"Those who cannot remember the past are condemned to repeat it."

Let us therefore, make every effort to exercise ca~tion and to

avoid an over expansion in production without paying corres-

ponding attention to the consumer and the marketplace.

And finally, in the absence of well defined and strict

ground rules with respect to quality, minced flesh is showing

in the market place in a wide range of quality spectrum, all

the way from good to poor. For a new product trying to gain a

footing in the market, this type of inconsistency and variability

in quality is a real handicap. And to the converter, who goes

in enthusiastically to buy and use minced flesh in the produc-

tion of end-products, this may and has in fact, produced some

initial disenchantment. To date, quality control has been one

of the main problems surrounding minced fish, and the future

marketing prospects for minced fish products will depend to a

large extent upon the degree of success attained in eliminating

these quality problems.

Let me now turn to the marketing opportunities with respect

to minced fish products. To understand. these opportunities, it

is essential to take a Look at the present and emerging marketing

environment for fishery products. Our general marketing environ-

ment is characterized by several major factors. First, the

growing pressure on existing food resources and an anticipated

shortage of animal protein by the year l980. In mitigating this

anticipated protein gap, seafood can play a significant role.
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Second, within the general context of rising food prices and in-
flationary trends in the economy, there is a growing pressure
and search for cheaper priced food items. Third, in response
to this and also because of the growing cost-price squeeze, pro-
ducers are increasingly looking for alternate and cheaper raw
materials in order to market reasonably priced consumer products.
Fourth, the growing cross-elasticities within the various com-
ponents of the food sector and particularly between meat and, fish.
The consumer is becoming more and. more price sensitive and
appears to be switching from one protein source to another pri-
marily on the basis of price.

From a purely marketing standpoint, one of the greatest
strengths of minced flesh is the substantially lower labor cost
involved in its production. For example, the pr- luction of minced
blocks requires only 1/3 the amount of labor that goes into a
regular fillet block. At a time when labor costs are becoming a
big factor in production costs, minced blocks offer a very
attractive escape route. It provided a fairly cheap raw material
for the production of fish sticks, in comparison with the tradi-
tional fillet blocks.

Another stre .gth of minced fish products is the virtually
unlimited size of the potential future market. The market for
convenience foods has been rapidly increasing over the world as
a whole. And, what is more exciting is the future possibility
of even traditional markets such as Japan turning to convenience
foods on a massive scale. As incomes rise and as the retail and
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merchandising revolution begins to make an impact on traditional

markets, the demand for convenience foods will most lik ly grow

to fantastic proportions. Basic population growth is an addi-

tional factor which will reinforce such a growth factor.

A third marketing opportunity for minced fish stems from the

high degree of versatility that. it seems to possess. That is to

say, it lends itself readily to be blended. with other ingredients

such as vegetable protein, meat, cereals, cheese, potatoes, etc.

Et permits numerous food combinations to suit the tastes of dis-

criminating consumers. Thus, it lends itself easily to new pro-

duct development. En the context of today's and tomorrow's food

prices, minced fish products represent high value at a relatively

low price. This appears to be the fundamental strength of t e

product. Minced fish products appear to have demonstrated some

measure of success in the retail market segments in the United

States. Its success in the food service market is now awaited

and will be watched with much interest by all.

How do we go about tapping the untapped bonanza.? What must

we do to seize the opportunities? A philosophical approach to

this question could be summed up in the statement that "you

cannot strengthen the weak by weakening the strong...you cannot

help the poor by destroying the rich." Zn terms of marketing,

what this means is that we cannot afford to weaken the market

for traditional fish sticks and portions in order to strengthen

a completely separate market for minced sticks or portions.

Similarly, we cannot afford to destroy the market for traditional
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sticks and portions in order to build a new market for minced
sticks and. portions' The salvation of the new product lies in
making it a part of the traditional line and thus, in marrying
the old and the new. On a more practical level, it is necessary
to undertake a good deal of support work in terms of consumer
education, market development and promotional literature. We
need to bring into force a very comprehensive and energetic
consumer education program, while at the same time working on
all the other elements of marketing, viz. products and product
quality, distribution, price, research and marketing intelligence.
Today, more than ever before, the marketing field is experienc-
ing a greater impact of the behavioral sciences. Therefore, it
is most essential to make a special effort to in orm consumers

about the nature and characteristics of the product. We need
to know what the consumer's attitude is towards the product;. we
also need to know what consumer habits affect the product. To
this end, we need to put marketing research to work early in the
marketing planning exercise. We need consumer panels, consumer
tests and consumer education. Actual3.y, we should build the
entire marketing program for minced fish products around the
consumer. Perhaps, the following quotation from a speech by
Mr. Edwin abel of General Foods before the l958 Marketing Confer-
ence of the National Industrial Conference Board would give us
some perspective with respect to minced fish products marketing.
Mr. Kbel said:

92

"So long as men thought the earth was the center of
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Xhe universe, a true understanding of it was
impossible. Only after Copernicus came up with
the theory that the sun was the center, and our
little earth was just one of several planets
that moved about it -- only then were astronomers
able to make correct observations and reach sound
conclusions..."

"Now, if we think of our product  in this
case, the minced fish product! as the center of
a small business universe, we are as wrong as the
ancient Greeks. Actually, the consumer is the
center of the business universe and any product
is simply one of a legion of planets that move
around the consumer....As far as we, as marketers
of consumer products are concerned, the thing the
consumer is loyal to, is his or her own convictions
as to what is best for his or her own best interests."

In line with this excellent expression of marketing phil-

osophy, I sincerely hope that those of you who are engaged in,

or those contemplating to engage in, the marketing of minced

products, will endeavor to follow closely the consumer interests.

In closing, I would like to add that this whole area pro-

vides an excellent and fruitful opportunity for government-

industry cooperation. Jointly, government and industry can

identify where we are today, where we want to go and what we

we must do to get there. In the long-run, the fundamental

merits of minced fish products  assuming satisfactory quality

control and inspection! from the standpoint of value and price

should make it a successful marketing proposition.
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SESSION VIII � SUMMATION
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We have a growing demand for seafood. We have fishery

resources to meet this demand. We have an important new tech-

nology to utilize these resources. So, what's the problem?
Why are we gathering at Oak Brook one year and Boston the next?
We' re here because it's a long way from the beginnings of labora-

tory research to the marketing of products.

If a company is to grow and prosper, it must engage in new

product development. For the food industry, the chance of success

with new products is 20 percent or less.

If minced fish is to be successful, it must overcome a host

of marketing problems.

l. You cannot assume anything; you have to start at ground

zero. It's like reinventing the fish stick, but 20 years later.

2. Practically nothing is knew about the consumer likes

and dislikes for these products. The consumer is more price

conscious than ever before. So, a lower price should be a plus

factor. Offsetting this is the possible backlash that a lower

price will mean lower quality in the mind of the consumer.

3. Another problem is the ease with which too many pro-

cessors can put too much product on the market without testing
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the market and the possibilities for expanding its base.

4. Variability in quality can be a big handicap. This

doesn't mean it all has to be bad. Maybe only lO or L5 percent

can affect all production because no buyer wants to take a

chance on the quality. Apparently, it took only a few bad ex-

periences to turn off the Georgia school system.

But all these problems are worth tackling because of the

opportunities which lie ahead.

l. Consumers recognize inflation quicker in their food

bills than in any other area. They are actively seeking lower

priced alternatives.. In this respect, the time was probably

never more right than now for the introduction of minced fish.

2. The timing was never more right for the processor caught

in a cost-price squeeze.

3. The market seems almost unlimited, especially for con-

venience food. In this context, minced fish has the versatility

which lends itself easily to new product development.

The real question is now are we going to get the consumer

to try these products. Ne know they have the nutrition she wants,

the convenience she wants, and are in a general price range which

is attractive.

A couple of years ago, Mrs. Paul's bought all, or nearly

all, of the advertising time on the Johnny Carson Show one night.

But how often do we see this happen?

Consumers must be informed about the products, and likewise,

the industry must know the consurrlers' attitudes. There is much

for marketing research to do.
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INTRODUCTORY REMARKS

SESSION IX
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Under conditions in which an ample food supply is available,

the continuing market demand for any given food depends on a num-

ber of basic requirements that it must, meet. To cite one such

important requirement, the food must be of good quality when pur-

chased by the consumer. It is the only sure way to generate and

maintain consumer confidence and repeat sales.

In order to insure good quality, there must be reliable tests

for quality and there must be a set of cri eria such as qua'ity

standards that permit the evaluation of the results of those

tests. These remarks apply even more so to new food products or

new food forms. In the case of new food forms, where there are

significant, departures from standard processes, we need also to

be concerned with labeling requirements as well as proper and lega]

identification of the products.

Minced fish is a new food form, to some countries at least,

and the papers and panel discussion that follow address themselves

to the importance of quality in minced fish.
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INSPECTION OF MINCED FISH BLOCKS
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The specific subject I will cover today is the role or rela-

tionship of fishery products inspection to developing minced sea-
food technology. The approach l will take will briefly describe

our voluntary fishery inspection program and the types of services
we provident Then I will relate our inspection activities to the
topic of the seminar concerning fish flesh and its utilization.
The need for product standardization and. inspection, particularly

minced fish blocks,- will also be discussed. Efforts presently

underway to provide the necessary tools or yardsticks to improve
current problems will be described and finally, I will make some

recommendations for followup action by industry, researchers, and

government inspection representatives.

First, some background on the inspection program itself. The

fishery products inspection and safety program is operated by the
Office of Resource Utilization of the National Marine Fisheries

Service. Our agency is a part of the National Oceanic and Atmos-

pheric Administration in the Department of Commerce. The volun-
tary program provides inspection certification and technical assis-
tance to producers and for all types of processed fishery products,

including minced varieties. The program is based on the application
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of approved product specification and official standards for grades,

identity or sanitation.

Fishery products that have been processed in a plant under

our inspection program and meeting all our requirements may then

be identified with our official inspection shield. This is the

round mark with "Packed Under Federal Inspection" on it. This mark

indicates to consumers and product users that the seafood was pro-

duced under good sanitary conditions, that it was wholesome and

that it had reasonably good flavor and odor at the time of inspec-

tion. In addition, if the inspected product should meet special

quality standards, the product may be labeled U.S. Grade A. The

grade mark indicates that the product rates high in all quality

factors. The next speaker, John Ryan, will go into this area in

considerable detail when discussing the draft of a minced block

standard.

Our quality concerns fall into three areas. First consumers,

then idnsutry, and finally problems that we face within the inspec-

tion program. With regard to consumers, I will cite a few examples

of actual cases that occurred lately. Two hundred thirty-seven

pounds of blocks made from minced cod and pollock here rejected

by a processor on account of poor texture and color. Eight thou-

sand pounds of precooked minced fish sticks were rejected by a

school system. The order of 8-9,000 pounds of minced pollock por-

tions was cancelled after the first shipment because of rubbery

texture. Twenty-six thousand pounds of 2-3 ounce fried portions of

minced cod were rejected by another school system. Six thousand
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pounds of threemunce minced cod portions were rejected. and 600
pounds of that product was actually dumped. Three thousand pounds
of one-ounce, fried sticks of minced cod were also rejected because
the school children would not eat the product. Reasons given:
poor color  grey!, product did not appear cooked after prepara-
tion probably because of excessive tripolyphosphates, poor texture
 tough and rubbery.! It is my understanding that the State of
Georgia has now banned any further use of minced products in the
school lunch program there and that several other states are con-
sidering similar action. I believe this situation could develop
into a critical one and impact severely on the acceptance of minced
fish blocks. In fact, if we are not careful, we could have a re-
peat of the situation that developed in the emerging stick and por-
tion industry years ago where adverse market reaction turned. con-
sumers off completely for several years.

I think the potential for a repeat with minced products is
even greater here because of the technology involved. Not only
can we in the U.S. and Canada use this technology, but any country
in the world can, who catches some kind. of fish, turns it through
a machine, puts it into a block and exports it to those countries
who consumer this kind of fishery product. Now with respect to
industry problems, they are numerous. There is great difficulty
in defining raw material requirements and specifications and
specie limitations. There is also difficulty in defining process-
ing requirements through this emerging technology. What limita-
tiens should be placed on processing? There are problems in
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developing effective quality control procedures. The products

change during storage and we are just beginning to understand about

some of these things. Questions in deciding about the use of

additives. Which ones'? Does EPA approve them or not? There

are additional problems in labeling which will be discussed later.

Our inspection program is also facing several problems. First

the demand for inspection of minced blocks and product is increas-

ing; yet, we have not tried or tested standards available at. this

time. Existing product specifications leave much to be desired.

We are receiving increased consumer complaints about inspected

minced block products. Quality changes during storage and after

inspection are one of the principal causes. We, also, recognize

that, there is a need to make changes in the inspection program

to meet current industry needs, particularly in the minced fish

area. Now what efforts are underway to deal with these problems?

Industry obviously is active in solving many of its own problems.

However, some are out of their control so they can only try to en-

courage the building of additional knowledge. Researchers, univer-

sities and others are actively pursuing the answers to many of the

technical problems which require further research and study. Our

inspection program has also been doing its share. Examples include

the joint sponsorship of this seminar and the previous one at

Oak Brook, development of an interim specification for minced

blocks, the drafting of the U.S. grade standard that are on display

at this meeting and will be discussed shortly. Incidentally, I

should add that this was done at the request of industry as a resul
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of the last seminar.

On the international scene, we have been working with FAO

and Codex. We were active in getting minced products dealt with

at the technical conference in Tokyo previously discussed by Dr.

Blackwood. We are also planning to request FAO to develop a code
of practice for minced products. We have been testing the potential
risks associated with this product. Melvin Naters will discuss

this in more detail this afternoon.

And finally, we are making some key changes in our inspection

program. Basically, these break into 5 areas.

1. We are modifying the services we offer and are adding some

new ones that will be more useful to the industry in the minced

area. Examples include the need to conduct source certification
and inspect facilities for sanitation purposes. Ne are going to
modify the "Packed Under Federal Inspection" requirements to p =mit
the shield to be used as long as certain parts of the standards are

met.

2. We are going to modernize some of our existing standards

and make them more flexible without, sacrificing quality.

3. We are going to obtain increased FDA recognition of the

NMFS program and, for the companies that participate in our program,

FDA can devote less attention to these firms.

4. We are going to make greater use of state and. foreign

government inspection programs and provide a framework for coopera-
tion and make agreements with them where we can recognize their

activities, and they can take advantage of our inspection program.
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5. We will embark on a joint promotional campaign with

participating firms in the program. This will be multi-facited

so that the consumer/user of fishery products will recognize the

advantages that go along with the occurrance of the inspection

mark on product they find in the marketplace.

Now the question must be asked, with all this activity on

the part of industry, researchers and the inspect.ion agencies,

can we solve some of the problem areas more effectively? I think

the answer is ye . I would like to make some recommendations and

points in this regard.

First, with respect to industry, I think industry must develop

better and tighter product specifications not only for raw materials

but also for finished product. We use similar tools to conduct

inspections and they could be very useful for you also. Industry

needs to avoid putting questionnable quality product on the market,

and this is a very important point. Industry needs to use inspectio

not only in this country but in other countries as well.

With respect to research, we need to develop the needed answers

to some of these questions as soon as possible. I think there have

been useful discussions in this regard at this meeting already,

and it, is obvious that a list of answers is still needed. Before

we can put good product. on the market that has the kind of shelf

life that is necessary, research needs to be particularly mindful

of quality and wholesomeness in the investigating that they do.

We need new improved tests and analytical procedures for minced

product. A few examples are parasite detection and determining

what species are in the prod@et.
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In the government sector, we also need to do a better inspec-
tion job. We need to be more active in this area and try to con-
trol the situation a little better. We need to provide a better
framework for industrial development. This will be done an a
cooperative basis in dealing with minced product and their develop-
ment. But we also need. to be tougher in our inspections and re-
lated activities. And I should also say in this respect that I
am going to send a d.irective requesting that our inspection people
be tougher in the inspection of minced products because we cannot
afford to turn off consumers. We need to do this job and do it
right.

In closing, I think all of us recognize the tremendous potential
that exists. This has been discussed. this morning and afternoon
by our speakers and. most everyone in this room will agree with its
potential. But I want to add a note of caution. We need to avoid
the mistakes of the past. The HMFS in its inspection program is
ready to do its part. We need to embark on this continued develop-
ment. in a cooperative manner much like participation in this
seminar today. If we take this approach, I think that minced sea-
food products will reach their full potential and reach it very
quickly.
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DRAFT PROPOSED U.S. STANDARDS FOR GRADES OF

MINCED FISH BLOCKS

John Ryan
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276.1 Sco e and roduct descri tion

This standard shall apply to minced fish blocks which are
uniformly shaped, masses of cohering minced fish flesh.
A block may contain flesh from a single species or a mix-
ture cf species without or with food additives. The minced
flesh consists entirely of mechanically separated fish
flesh processed and maintained in accordance with good
commercial practice.

276.2 Product. forms

A. Types:

l. Unmodified � no food additives used.

2. Modified � contains food additives  see section
276.5!.

B. Styles:

1. Color

a. Degree

1. White

2. Non-white

b. Uniformity

l. Uniform

2. Non-uniform

2. Texture

a. Coarse  fibrous consistency!
b. Fine  puree consistency!
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276a3 Grades � ualit factors

A. U.S. Grade A. Minced fish blocks shall:

l. Possess good flavor and. odor and;
2. Comply with the limits for defects for U.S.

Grade A quality in accordance with 276.4.

B. U.S. Grade B. Minced fish blocks shall:

l. Possess reasonably good. flavor and odor and;
2. Comply with the limits for defects for U.S.

Grade B quality in accordance with 276.4.

C. Substandard. Minced fish blocks do not possess
reasonably good flavor and odor and/or exceed the
limits for defects for U.S. Grade B quality in
accordance with 276.4.

276.4 Determination of rade

A. Procedures for rade determination. The grade shall
be determined by sampling in accordance with the
sampling plan described, in paragraph  B! of this
section; evaluating odor and flavor in accordance
with paragraph  C! of this section; examining for
defects in accordance with paragraphs  D! and  E!
of this section, and using the results to assign a
grade as described in paragraph  F! of this sections

B. ~Samplin . The sampling rate of specific lots for
all inspections, other than for military procurement,
shall be in accordance with the sampling plans con-
tained in Part 260 of this chapter. For examination
in the frozen state, an entire block is used. For
examination in the thawed state, a subsample of at
least 5 pounds weight is used.

C. Evaluation of flavor and odor. Evaluation of flavor
and odor shall take place after the sample has been
cooked by any of the methods set below:

1. Cut three or more 4-ounce portions from a block
or take 12 ounces of thawed fish from the block.
Wrap them individually or in a single layer in
aluminum foil. Place the packaged portions on a
wire rack suspended over boiling water in a
covered container. Steam the packaged portions
until the product is thoroughly heated, but not
overcooked, or
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2. Cut and package the portions or bulk fish as
previously described. Place the packaged por-
tions on a flat cookie sheet or a shallow, flat-
bottom pan of sufficient size so that the pack-
ages can be evenly spread on the sheet or pan.
Place the pan and frozen contents in a properly
ventilated oven heated to 400oF and remove when
the product is thoroughly heated, but not
overcooked.

D. Examination for h sical defects. The sample will be
examined for defects usa.ng the list of defect defini-
tions, and the defects noted and categorized as minor,
major, and serious in accordance with Table l.

E. Defin'tions of defects.

l. Color defects refer to deteriorative discoloration
from the normal characteristics of the material used.
Deterioration can be due to yellowing of fatty
material to browning of blood pigments, or other
changes.

Slight � refers to a color defect that is
slightly noticeable but does not seriously
affect the appearance, desirability, and/or
eating quality of the product.

b. Moderate � refers to a color defect that is
conspicuously noticeable but does not seriously
affect the eppearance, desirability, and/or
eating quality of the product.

Excessive � refers to a color defect that is
conspicuously noticeable and that does seriously
affect the appearance, desirability and/or
eating quality of the product.

c

D h d t' refers to loss of moisture from the
surface of the product during frozen storage.

2.

a. Slight dehydration � is surface color masking
affecting more than S percent of the area
which can be readily removed by scraping with
a blunt instrument.
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b. Moderate dehydration � is deep color
masking penetrating the flesh, affecting
less than 5 percent of the area, and re-
quiring a knife or other sharp instrument
to remove.

c. Excessive dehydration � is deep color
masking penetrating the flesh, affecting
more than 5 percent of the area, and re-
quiring a knife or other sharp instrument
to remove.

3. Uniformit of size refers to the degree of conform-
ity to the declared size. A deviation is considered
to be any deviation from stated length, width, or
thickness, or from the average dimensions if no
dimensions are stated. Only one deviation from
each dimension may be assessed. Two readings for
length, three readings for width, and four readings
for thickness will be measured.

a. Slight � two or more deviations from declared
or average length, width or thickness from
+ l/8 inch to + 3/8 inch.

b. Moderate � two or more deviations from declared
or average length, width or thickness from

3/8 inch to + 5/8 inch.

c. Excessive � two or more deviations from declared
or average length, width or thickness over

5/8 inch.

4. Uniformit of wei ht refers to the degree of con-
formity to the declared weight. Only underweight
deviat'ons are assessed.

a. Slight � any minus deviation of more than
ounces but less than 4 ounces.

b. Moderate � any minus deviation of more than
4 ounces but less than 6 ounces.

c. Excessive � any minus deviation over 6 ounces.

S. A~n les. An acceptable edge angle is an angle fcrrned
by two adjoining surfaces whose apex is within 3/8
inch of a carpenter's square placed along the surfaces
For each edge angle, three readings will be made and
at least two readings must-be acceptable for the whole
edge angle to be acceptable
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An acceptable corner angle is an angle formed by
3 adjoining surfaces whose apex is within 3/8
inch of the apex of a carpenter's square placed
on the edge surfaces.

Any edge or corner angle which fails to meet
these measurements is unacceptable.

a. Slight � two unacceptable angles.

b. Moderate � three unacceptable angles.

c. Excessive � four or more unacceptable angles.

or z.ce voids, ragged edges, or damage. It is
measured as the number of 1-ounce units that would

be adversely affected when the block is cut. For
this purpose, the 1-ounce unit is considered to be
4 x 1 x 5/8 inch.

a. Slight � less than 5 unit cuts.

b. Moderage � between 5 and 10 unit cuts.

c. Excessive - over 10 unit cuts.

7. Blemishes � refer to pieces of skin, scales, blood
spots, nape  belly! membranes  regardless of color!,
viscera or other harmless extraneous material. One
instance means that the total area occupied by
blemishes is measured by a square grid having l/4
inch sides. Instances are prorated on a per pound
basis.

8. Bones refer to any objectionable bone or piece of
bone that is 1/4 inch or longer and is sharp and
rigid. Perceptible bones shall also be checked
by their grittiness during the normal evaluation
of the texture of the cooked product �0!. In-
stances are prorated on a per pound basis.

9. Flavor and odor are evaluated organoleptically by
smelling and tasting the product after it has been
cooked in accordance with 276.4C.

a. Good flavor and odor  essential requirements for
a Grade A product! means that the cooked product
has the typical flavor and odor of the indicated
species of fish and is free from rancidity,
bitterness, staleness, and off-flavors and off-
odors of any kind.
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b. Reasonably good flavor and odor  minimum
requirements of a Grade B product,! means
that the cooked product is lacking in good
flavor and odor but is free from objection-
able off-flavors and off-odors of any kind.

l0. Texture, defects are judged on a sample of the
sample of the cooked. fish and are not character-
istic of a normal product.

a. Slight � fairly firm, only slightly tough,
moist but not mushy.

b. Moderate � moderately tough or rubbery, has
noticeable tendency to form a mass in the
mouth, moist but not mushy.

c. Excessive � excessively tough or rubbery, has
marked tendency to form a mass in the mouth,
or is very dry or very mushy.

F. Grade assi nment. The sample unit shall be assigned the
Grade into which it falls in accordance with the limits
for defects, summarized as follows:

Maximum number of physical
defects permitted

Major Serious

Flavor

and

Odor Minor

Grade A

Grade B

Good

Reasonably
Good

Sampling for inspection for military procurement shall be in
accordance with MIL-STD-105. Lot size shall be expressed in terms
of pounds. The sample size shall be in accordance with Inspection
Level S-3. Acceptable Quality Levels shall be expressed in terms
of defects per hundred units. The AQL's shall be 6.5 for minor
and 4.0 for major.
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Substandard. Any fish not meeting the minimum requirements for
Grade B quality. Upon determination of the grade for each sample
unit, a lot of minced blocks shall be assigned that grade in
which the number of sample units in the next lower grade does not
exceed the acceptance number for deviants prescribed in Part 260.61
of the sampling plan, Table II, Title 50.



276.5 Additives

Minced fish blocks may be modified, under FDA compliance,
with food additives as necessary to stabilize product
quality. Examples of potential additives are: protein
stabilizers such as polyphosphates, antioxidants such as
ascorbate, colorings or flavorings, and texture enhancers
such as textured fish alternates in accordance with the
applicable requirements of the regulations contained in
Parts 210 and 225 in Title 7, Code of Federal Regulations.

276. 6 ~Hgi.ene

The fish material shall be proces ed and maintained in
accordance with the applicable requirements of the regu-
lations contained in Sections 260.96 to 260.103 in Part
260 of Title 50, Code of Federal Regulations, the applic-
able requirements of the Good Manufacturing Practice
regulations contained in Part 128 of Title 21, Code of
Federal Regulations, and, when applicable, requirements
promulgated by the U.S. Department of Agriculture.
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TABLE I

Categories

Types Degree

Frozen State

Color defects 101

201

301

Dehydration 102

202

302

103

203

303

104

204

304

105

208

305

Improper fill 106

206

306

Thawed State

107Blemishes

207

307

108Bones

208

308

109

209

309

21S

Physical Defects

Uniformity of size

Uniformity of weight

Unacceptable angles

Cooked State

Texture defects

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Moderate

Excessive

Slight
Mod er.a te

Excessive

Minor Major Serious



NOTE: The code numbers shown in the above Table are for

identification of defects for recording purposes only.

They are keyed to the nature and severity of the defect.

They are not scores. Procedural information for scoring

a sample unit. is contained in the USDC Instructions for

Grading Minced Fish Blocks. Copies of these instructions

are available from the National Marine Fisheries Service,

NOAA, USDC, Washington, D.C. 20235.
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HAZARDS ASSESSNENT OF MINCED FISH FLESH

Melvin E'. Nakeeh and E. Spenc.e< Ga<ceXX, I I I
N~L~onaL Racine F~ahet~es Secv~ce

Paw c.ag o usa, MS

Potential health hazards associated with minced fish pro-

ducts are really no differen= than other processed fishery

products' One must recognize, however, that minced fish can

be more vulnerable to certai~ types and. kinds of potential

hazards due to the very nature of the processing methods employed

during manufacture. The mincing technology employed to remove

flesh from the bones by design can allow for the co-mingling of

whatever happens to be on or in the fish  i.e., microorganisms,

blood, viscera, extraneous materials, etc.! into the finished

product which may never be subsequently removed. Consequently,
it is a critical control point then to remove all debris and con-

taminating material from the individual fish prior to deboning.

Such can eas.'ly be accomplished by a thorough inspection of the

fish and a high-pressure water spray wash as the final step prior

to deboning.

Let me add that the quality of water used in the manufacture

of certain types of minced products is of paramount importance.

Obviously, from a public health point of view, the water must

be potable and. of such quality acceptable to the local officials
having jurisdiction in such matters. However, aside from the
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public health considerations, the water quality from a trace

metal standpoint is important in terms of affecting intermediate

or final products produced from minced fish flesh.

For example, several weeks ago, two different delegations

of Japanese processors and technologists were visiting our labora-

tory to determine the suitability of Gulf coast croaker for the

manufacture of kamaboko, and, hopefully, to negotiate with our

industry members to obtain croaker surimi to manufacture the

kamaboko. During the course of visiting local plants, one of the

Japanese technologists became concerned over the water used in

the plant, believing it had a high iron content, which would have

a detrimental effect on the finished kamaboko.

In an effort to be helpful to our Gul.~ processors who may

wish to share in this new foreign marketing opportunity with the

Japanese, we analyzed water samples from interested processors to

determine iron content. Fortunately, the iron content of the

water was well within the Japanese processing specifications. The

point of this digression is that not only must care be taken to

assure proper compliance with hygienic regulations, but also from

a final product quality standpoint.

Continuing then, product hazards or potential hazards asso-

ciated with minced products, or any other products for that matter<

can generally be grouped into three broad categories: L! micro-

bial, 2! chemical, and 3! physical. Any of these categories can

either be associated with the product naturally or be induced by

processing technology.
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Potential microbiological problems run the gamut from
bacterial contamination either prior to or during processing
to natural parasitic infestation of the starting raw material.
In terms of bacterial contamination, one is concerned with the
usual microorganisms of public health significance  i.e., coli-
forms, E. coli, coagulase-positive staphylococci, and Salmonella
or Shigella!. This year, of course, there is increased concern
over Vibrio arahaemol ticus, an obligate marine pathogen..
Currently, there is great controversy over the lability of this
organism in. frozen storage.

Now in terms of minced fish flesh, there may be an added
concern relative to microbial contaminates that one does not
usually associate with a whole fish or fil'eting operation. This
relates to the boning technology itself. During deboning, and
depending upon belt tensioning, product t roughput velocity,
etc., there is the opportunity for a great deal of tissue mascera-
tion to occur which would a1low for the release of cellular fluid
rich in amino acids providing a most suitable substrate for
bacteria growth. Therefore, in our judgment, a critical inspection
point is deboning, and extreme care should be exercised to assure
that the machinery is kept scrupulously clean, and that the minced
flesh is chilled as rapidly as possible. Without a doubt, mincing
technology is indeed new to the United States fish processing
industry, and can well be expected to sweep through the entire
fishing industry.
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Most, of the equipme~t we have seen used in the Gulf pro-

cessing plants, and Z admit our expertise is limited to this

area, is equipment developed for other industries such as meat

or poultry. One suggestion we would have for processors dealing

with such equipment would be to work with the manufacturer to

see if some sort of in-place cleaning systems could be adapted

to the deboners, extruders, etc., to ensure rigid, effective

an' timely cleaning to prevent microbial build-up. Another idea

might be for chill systems to be developed so that the minced

flesh can be kept as cold as practicable.

While we are on the subject of possibl microbial contamina-

tion, a few words on bacteriological standards would seem to be

in order. Frankly, our position at Pascagoula. has been against

the development of such standards for raw or intermediate products

since they oftentimes do not achieve the desired end result. As

many of you know, in different forums, we have pointed out that

in our judgment, since the dawn of progressive microbiology with

Pasteur, there are only three bacteriological standards which

have stood the test of time and have gained international acceptanc

These being: 1! water, 2! milk, 3! thermally processed canned

foods as commercially sterile.

To gi.ve a little better perspective on this matter, I would

like to quote the World Health Organization Technical Report

Series No. 399, which was a report of a WHO/FAO Group of Experts

addressing the microbiological aspects of food hygiene The

report indicated that there are two types of bacteriological

220



standards for food. They are:

1. Standards for specific types of pathogens.

2. Standards based on total bacterial counts or on the
enumeration of certain indicator organisms such as
enterobacteriaceae, E. coli, and enterococci.

The report indicated that a combination of both types of
standards would be preferable and that such would in many cases

offer valuable information on the microbiological status of a food
product -- but that such was not an absolute guarantee of safety.
The Committee recommended that bacteriological "...standards be

formulated mainly for administrative or advisory use...." It

further recommended "...that legal bacteriological standards should
be restricted to carefully selected foods where they serve a. clearly

defined purpose...," The Group of Experts pointed out. that, "No
bacteriological standard is applicable to all kinds of food, since
each type of food presents special problems..." and that, "Generally
speaking, standards for raw foods offer little or no assurance

that such foods are safe for consumption...."

The Group of Experts pointed out that, "In view of the .'ide
variations in food practices and in basic food needs that prevail
in different countries, it does not seem practicable to set a single
rigid standard. for each food. If standards are to be set, that
which. is desirable and that which is attainable with sound

practices must be carefully evaluated. The paramount consideration
is the welfare of the people, and such standards should serve to

improve the hygienic quality of their food."
"In considering the application of bacteriological standards
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for foods to international trade, the economic implications of

internationally agreed standards should be carefully weighed

against the benefits that they could be expected to have for

human health..."

It is for all of these reasons that our group in Pascagoula

is against the development of specific bacteriological standards

for non-cooked minced fish products. Certainly the technology

is new, a concept of mixing species from a variety of countries

with differing temperature climates is emerging, and numerous

processing steps are still being investigated. All of which in-

dicates to us that it is premature for bacteriological standards

development for minced flesh.

Please note that I am talking about legal bacteriological

: pecifications which either a processor or purchaser may choose

to use as a measure of discrimination. However, much like the

WHO/FAO Group of Experts, we believe that such specifications

should be mainly for administrative or advisory use.

Parasites

Now another aspect of possible microbiological hazards relates

to parasites. I know little about parasites in fish and. con-

siderably less about the potential hazards they may present in

minced fish flesh. Consequently, much of what I have to say to

you on this subject has been extracted from reports and research

data prepared by Dr. Donald Norris, Professor of Biology, Univer-

sity of Southern Mississippi, who serves as our consultant on
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the subject.

The enumeration of parasites in minced fish flesh is a very

important aspect in a hazards assessment program and must be a
primary concern of any quality control system. It is generally
known that from time to time virtually all fish may have para-

sites, and from an aesthetic standpoint, it is desirable to have

as few as possible in the finished products. Also, it is obviously
impossible to eliminate parasites during processing; that is why
there are inspection standards and tolerances for fillets.

It is suspected that parasites that may inhabit fish utilized

in minced flesh can pass through a meat/bone separator with the

flesh, and, therefore, in our judgment, a procedure must be
developed to properly evaluate this factor Due to the physical
state of the product, any such procedure would have to be differen

from the one now used for fillets.

We started a project in this regard earlier in the year, but

due to the resignation of the researcher assigned to the project,

we have made little headway. We have within the past two weeks

replaced this researcher, and hope to have this project completed

by early January, l975.

There are two approaches we are taking to develop a rapid in-

plant procedure. The first deals with enzymatic digestion. As
you know, for many parasites, the life cycle requires ingestion of
some parasite form, therefore, many are resistant to enzymatic
digestion. The technique we intend to pursue is to determine the
possibility of digestion of the minced fish flesh without digesting
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the parasitic form. Should this be successful, then it would be

a relatively simple matter to spindown or centrifuge for enumeratio

Another method to be investigated relates to differential

staining and/or negative staining. Differential staining is self-

explanatory. Negative staining relates to staining either, but

not both, the individual parasite or the fish flesh. To our know-

ledge, this technique has not been tried with minced fish flesh.

Again, we are only getting started in this, and do not expect any

definitive results until early January, 3.975.

Now, relative to the potential hazards associated wi h para-

sites, I would offe" the follow: ng.

As you know, the severity of any parasite infestation of the

product governs the ultimate grade and/or utility of the flesh as

human food. According to Dr. Norris, only two kinds of larval

nematodes � Anisakis and Phocanema terrarrova � are currently and

potentially significant to public health. These have been commonly

found in commercially important fishes from both the North Pacific

and North Atlantic oceans. However, only six cases of human in-

fections with these types of nematodes are known from North

America. Apparently, just a few nematodes can produce a severe

inflammatory reaction in the intestinal wall which tends to confuse

physicians in diagnostic procedures. It is important to note that

Dr. Norris further states that extensive experimental evidence

has shown that freezing or cooking the infected fillets for rela-

tively short periods of time  so that parasites are brought to

-20oC for 24 hours or 60 C for 1 second! kills all of these known
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types and kinds of parasites. Therefore, given the usual methods

of fish processing, and of preparing minced fish for consumption

in the United States, it is highly unlikely that there is any

public health significance associated with such parasites, unless

of course, our dietary practices in this country were to change

and we became a natio~ of raw fish eaters, which is hardly likely.

Chemical

Potential chemical hazards can best be conveniently grouped

into organics and inorganics. Predominate in the inorganic category

are the heavy metals.

Heavy Metals

Before a processor embarks upon a large-scale production sys-

tem of minced fish, he must be sure that the species he is working

with is well within the guidelines for heavy metals as established

by FDA.

1 want to point out here that when I speak of heavy metals,

I am really referring to mercury. As I understand it, there are

no guidelines at the present for anything but mercury, but in the

future there may well be others. lt is the processors' responsi-

bility to see that the product meets these guidelines and should he

not have such assurance, a private laboratory should be contracted.

to conduct analyses or a federal agency should be contacted which

may already have this needed information. All of this should be

done prior to determining if the product warrants a processing

venture.
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It would be futi].e to gear-up for processing only to find

out the product exceeds the guidelines for heavy metals. Such

a case happened several years ago when commercial quantities of

swordfish were found to be available in the Gulf of Mexico and

could. be fished profitably. A number of boats geared up and

fished only to find in a very short. time that the fish exceeded

FDA's guideline for mercury. Subsequently, the fishermen had to

reconvert their vessels, resulting in a costly experience.

The current guideline for mercury in fish is 0.5 ppm, and

this guideline may well become an official tolerance before long.

With any minced fish operation, a continual assessment of

t.ie pr.Duct must be maintained to determine the heavy metal content

The results should be kept on file and become a permanent record

for future reference. The processor may collect data on specific

or mixed species from a given area over a given period of time

and should he determine that the fish are well within the guideline

he may relax the assessments. This should not be done, however,

if the species in question is near the upper limits. When the

fishing area changes, one must then re-establish the heavy metal

content assessment to satisfy that the product meets the guideline-

Our NMFS Technical Center at College Park is, and has been

for several months, collecting data on heavy meta].s in food fish

from all parts of the United States on a seasonal basis. For

further information along these lines, I would suggest contacting

the Laboratory Director at our College Park facility.
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Pesticides

In terms of organics, pesticides immediately come to mind

as possible hazards.

Certainly, hazards assessment of minced fish should include

the analysis for pesticides on a routine basis to obtain base

line data. Foods containing such microconstituents are covered

under the FDA Food Additives Law and again, the burden of proof

of safety is placed upon the producer. Current pesticide toler-

ances are:

Heptachlor a Heptachlor
epoxide

DDT  and its analogs, DDD,
DDE, etc.!

5.0 ppm

PCB's 5.0 ppm

To the best of my knowledge, there are currently no guide-

lines for the insecticides toxophene, Nirex, and evin.

As mentioned earlier, the processor must maintain surveillance

of this product to make sure it does not. exceed tolerances set

for pesticides. It could become a costly operation to suddenly

find that the product on the market must be recalled because it

exceeds the guideline.
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Lindane

Dieldrin

Aldrin

Dieldrin & aldrin

Endrin

Heptachlor epoxide

0.3 ppm based on fat content

0.3 ppm

0.3 ppm

0.3 ppm

0.3 ppm

0.3 ppm

0.3 ppm



A case in point. Recent'.y, six mill'on broilers were

slaughtered in Mississippi because they were found to contain

more than 0.3 ppm of dieldrin. The source of contamination

was traced to the feed and subsequently to a vegetable oil pro-

duct incorporated into the feed. Certainly, publicity such as

this pertaining to a food product, regardless of the fact that

it dealt with chickens and not fish, casts a shadow on the entire

food industry.

Processors finding excessive amounts of pesticides in fish

should determine the source of contamination and take whatever

steps possible to eliminate the problem. This could mean changing

species and/or harvesting locations. At the present time, should

a minced flesh operation occasion higher residues than desirable,

we could only suggest a partial removal of the oil from the raw

fish to reduce the levels. This can be done by cold water washing

the minced flesh as has been suggested in some of the procedures

for making fish blocks.

The cost of assessing raw fish products for pesticides may

seem high when one considers all that is involved, but could be

worth the effort.

Histamine

Another form of possible chemical problem, biochemical really,

relates to histamine.

It has long been known that histamine can appear in excessive

amounts during the spoiling process of fish flesh. Furthermore,
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it has been firmly established that. this substance is produced by

the action of bacteria causing spoilage. Research has shown,

for example, that the microorganism Proteus morcranii is capable,

and, does in fact, break down the amino acid "histidine" to

histamine through a decarboxylation process. Other researchers

have reported that histamine is produced in large amounts during

the spoilage process by the normal bacterial flora but not by
the generally recognized microorganisms of public health signi-
ficance. Halstead 1! reported that on rare occasions, scromboid

fishes  i.e., tuna, skipjack, bonita, sardines, and mackerel! may

cause ciguatera, but more frequently they cause an entirely

different form of intoxication. He reported that when these fishes

are held at room temperature, a toxic "histamine-like" substance

is developed within the musculature of the fish, increasing from

about 0.09 mg/l00 g of tissue to about 95 mg within 10 hours of

storage. Tt has been shown many times that there is a direct
relationship between the severity of histamine poisoning and the

level of histamine in the suspected food.

Under certain circumstances, particularly with red meat fish,

histamine can be formed in significant quantities. There still

prevails some uncertainty as to the identity between the so-called
"toxin" and histamine although some researchers believe they are

the same. Others believe that, besides histamine, related sub-

stances are formed which either are more definitely toxic, or

act synergistically to activate physiologically the effect of
histamine. These related substances have been given a separate
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designation of "saurine." The name refers to the fish called in

English "saury," the dried form of which causes so many of these

toxigenic cases.

There have been several scombroid fish poisoning cases in the

United States, the most recent of which was reported by the Center

for Disease Control in its morbidity and mortality weekly report

ending February 24, 1973.

Now let me say that quite frankly, in any hazard assessment

program for minced fish, I think it is useless to include a test

for histamine on a routine basis except to establish base line data

for a particular specie. However, when the flesh is suspected of

having been subjected to elevated temperatures for any length of

time, it is essential to determine the histamine levels to indicate

the safety of the product. The procedure to be followed in such

circumstances is given in the Journal for the Assoc'ation of Officia

Anal tical Chemists and other manuals for food analysis.

Ci uatera and Aflatoxin

There are two other toxins of minor importance which should be

mentioned. Neither have caused severe outbreaks of food poisoning

in the United States, but the processor should be reminded of their

existence.

The first is "ciguatera" which was defined by the early

Spaniards as "...a disease contracted by persons who eat fish that

are affected with disease of jaundice." It has wrongfully been

referred to as paralytic shellfish poisoning. Hugh F. Butner

23G



during a workshop in Jackson, Nississippi, in l97l, noted that

shellfish become toxic during or following a "red tide" occurring

over the shellfish bed.

Red tide is caused by the sudden growth  bloom! of a toxi-

marine organism wa.s presumed to have been ingested by the shell-

fish and the toxins accumulated in the gut. Later this presump-

tion was confirmed by a group of research workers at Dauphin Island,

*

numbers using synthetic media. From these organisms they were

able to extract a ciguatera-like toxin in concentrations lethal

for mice when injected intraperitoneally. They also demonstrated

that either extractions of the culture would kill mice. These

researchers' experience showed that the toxin is much more potent

in clams than in oysters and when the two were taken from the same

area, toxin in the clams was found to be twice as potent as that

in the oysters. When the viscera was separated from the meat, the

viscera contained all of the toxin and the remaining meat was

negative.

Confusion exists as to the properties of this toxin. Butner

reported that this toxin withstands boiling and differs from similar

toxigenic cases on the West coast, in that the toxin is not soluble

in water but rather is oil soluble. Additionally, he reported

that, the toxi~ is not fatal. On the other hand, Halstead reported

some case fatalities but at a very low rate. Halstead also notes

that this tcxin is not limited to shellfish but also occurs in
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fishes such as sea bass, jack, barracuda, snapper, parrot fish,

and sturgeon. The difference that exists may wej 1 be the differ-

ence between true ciguatera and ciguatera-like toxins. Ciguatera

was first believed to be caused by tropical fruit finding its way

into the water and fish subsequently eating the fruit. Neverthe-

Less, routine assessment for this possible hazard is not necessary

and should only be performed when suspected. Methods are available

for the assessment of this toxin.

Paralytic shellfish poison is another important potential

health problem. Et has been shown that Ganyaulax catenella, anothe!

dinoflagellate, is responsible for production of this toxin and is

distinctly different from the ciguatera and ciguatera-like

poisoning.

Another toxin which should be mentioned in passing is a myco-

toxin which is commonly referred to as aflatoxin. There are four

forms of aflatoxin -- Bl, B2, Gl, and G2. This toxin is rela-

tively insignificant in relation to minced fish flesh because it

is produced by mold growth. This toxin should never present a

potential health hazard unless the flesh is grossly mishandled.

tively low pH and at higher than refrigerated temperatures. Again,

assessments for this substance would not be required unless it is

suspected of being present.

PHYSICAL

Finally, any discussion of potential hazards in the manufacture

of fishery products must necessarily include a description of
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physical factors. These in the main relate to bones or bone

fragments in the minced fish flesh.

Bones

Any hazards assessment program for minced fish flesh should

include determining the number and size of bone fragments and

their possible importance to the consumers. As you know, this is

an attribute included in the Draft Proposed U.S. Standards for

Grades for Minced Fish Blocks which is currently on display.

A procedure for determining the bone content of minced fish

flesh has been worked out by Patashnik et al. at our NNFS Pacific

Fishery Products Technology Center, Seattle, Washington. This

procedure was included in the publicat,ion of reports presented at

the Oak Brook Seminar, September, l972, and has also been published

in the 1974 Nay/June issue of the Journal of Food Science. We

have tested this procedure in our labora"ory using minced croaker

flesh and have found it both simple and rapid. It does, however,

require considerable experience to recover all the bone fragments

sin"e the bone color blends in so well with that of the fish t'ssue.

During a training assignment at Pascagoula, Mr. Dave Dressel,

of our Washington office, suggested using a dye to stain the bone

particles to make them easier to differentiate from the flesh and

he suggested the use of Alizarin Red S, which combines with the

calcium, subsequently causing the bones to take on a red

appearance.

Using Patashnik's and Miyauchi's procedure, and incorporating
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the dye into the initial step, preliminary trials were conducted

and the procedure seems to offer great promise although several

water washings of the minced flesh sample are necessary to remove

the dye from the fish tissue. It was also found that fish scales

have an affinity for the dye. Additional work is necessary before

this technique can be perfected for routine plant use and such

things as staining times, pH of material to be stained, tempera-

tures of the mixture, and dye solvents will be factors involved

needing additional study. We intend to have this work completed

=-ometime prior to December of this year.

Another method we have thought of, but have not had time to

try, utilizes the principle that industry is already using to

separate meat from shell and cartilage in the mechanical picking

of erat claws. The idea is to change the density of the meat by

immersing the meat plus shell in a saturated brine solution; the

meat floats, the bone sinks, and each is subsequently removed.

We have some additional ideas along this line that we also

expect to explore.

The number of bones present in the flesh and the size of the

bones, of course, is a function of the orifice in the drum used

to separate the flesh from the bones. Assessment for this factor

is very important since the number and size of the bones may well

determine the grade of the product.

SUj&IARY

In summary then, potential health hazards associated with
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minced fish flesh can, as with other foods, be broadly grouped

into three categories -- microbiological, chemical, and physical.

In the microbiological category, one should consider the usual

microorganisms of public health significance, that is, the coli-

forms, Z. coli, coagulase-positive staphylococci, and Salmonella

and ~Shi ella. The technology employed in mincing flesh is such

that the deboning procedure, in our judgment, is critical and

care must be exercise to ensure that fish fed into the machine is

as well chilled as practical.

Furthermore, deboning machines and associated utensils should

be kept scrupulously clean throughout the processing procedure.

We at Pascagoula do not favor the establishment of legal bacter-

iological standards for uncooked minced flesh products until such

time as the technology and processing procedures have been more

considerably standardized throughout the world.

Parasites in minced flesh represent an esthetic as opposed

to a public health hazard and definite measures for enumerations

of such parasites must be developed.

Possible chemical hazards are those commonly associated wich

any processing operation dealing with fish as food and relate

principally to microconstituents such as heavy metals, pesticides,

histamines, and other various toxins. Certainly, the important

point here is that a prudent processor needs to have base line

data on such things in terms of the manufactured product.

Physical defects deal mainly with bones and scales which can

be controlled during the mincing operation.



I trust you have found this presentation helpful. It was

not designed nor intended to reveal any new "discoveries" but

rather to detail the possible hazards one might expect of a

minced fish operation, and to indicate that those possible hazards

are really no different than those which could be expected of a

conventional food fish operation.
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IDENTIFICATION AND LABEI ING OF

EMERGING ENG INEERED FOODS
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In recent years, the increased worldwide demand for animal
protein has led to rapid developments in techniques for greater
recovery of edible flesh from the bone, skin, scale and shell of
animals for human consumption. Specialized mechanical equipment
has been developed to attain a greater yield of edible flesh and.
the use of this equipment is increasing steadily throughout the

world.

Edible flesh that is produced by application of this special-
ized equipment is usually a relatively formless mass of pieces
and particles of various sizes which can be processed into a
variety of end products for consumption. In the fishing indu try,
minced fish flesh is easily processed using fairly standard equip-
ment. into uniformly shaped rectangular blocks which have a potential
for being further processed into 'portion-controlled fish sticks

and portions.

Historically and. traditionally, fish blocks have been under-
stood to refer to a uniform rectangular mass of cohering fish
flesh composed predominantly of whole fish fillets of a single
species which have been frozen under pressure. An essential dif
ference between the two types of blocks is characterized by the

237



state of the fish flesh prior to processing into blocks, i.e.,

fillets and pieces of fillets versus small uniform particles.

Over-exploitation of certain traditional species of fish has

led to increased use of species which do not readily lend them-

selves to conventional processing methods. However, production

of minced flesh frora these species is easily achieved by the

application of the specialized mechanical separator equipment.

Here again, the most effective and economical way to preserve the

minced flesh is in. the form of frozen fish blocks. This brings us

to a second essential variation between traditional fish blocks

and th new type of blocks, i.e., the state of the flesh from

less recognized species prior to freezing, and the mixing of flesh

of more than one species of fish.

During the past decade, the food industry has developed new

methods of using ingredients that have been available for years,

as well as uses for ingredients which are, themselves, new products

I am referring now to the various food components that are known

as protein extenders, flavors, drip inhibitors, preservatives, and

coloring agents. These ingredients are easily incorporated in

varying amounts, with minced flesh of animals, including fish

flesh. Naturally, one of the immediate outlets for these formu-

lated fishery products is to shape the material into frozen blocks

for subsequent, manufacture into fish sticks and portions or other

portion-controlled units.

It is easily recognized, however, that the present situation

represents an exciting potential for applying food technology and
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engineering principles simultaneously in the blending of minced

flesh and other ingredients. The result of proper product

development effort can be truly designed and engineered foods
of various flavors, colors, textures, and nutritional quality

levels that are readily reproducible. This, or course, allows

a processor to consistently manufacture and market a truly uni-
form product representing consumers' tastes and desires.

This brings us to the question of meaningful product designa-

tions of definitions and the labeling of these products for the

benefit and confidence of consumers in using these products.

There is a critical need. to establish or make adjustments in

regulatory policies that will enable innovation in food manufacture

while protecting the consumer's right to make a knowledgeable

value judgment at the time of purchase. This includes the need
for a labeling system which will fully inform the consumer of

the nature and composition of animal protein food products that

are either new, or made in a new way, or used in a new way. Many

processors believe that such a labeling system should also accommo-

date the continuing use of generic terms for end products such as

fish sticks and portions, which now can look the same but are

different. What might these choices be?

1. Fish sticks � made from natural fillet blocks

2. Minced fish sticks � one specie

3. Minced fish sticks � several species

4. Fish sticks made of minced flesh of several species

fortified with vegetable proteins and other ingredients.



Other processors have expressed a view that minced fish flesh

should not be marketed in the form of a fish stick or portion.

This difficult question will be addressed by a panel of

four individuals who I believe can shed some expertise and comment

for future consideration. They have been invited to address as

specifically as possible, the general direction and trends re-

lating to identification and labeling of fishery products that

are being developed and which may contain various amounts of

vegetable protein and other ingredients.
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lDENTZFICATZON AND LAEZ ~NQ OF ENGINEERED FOODS

Raber P R<e.e
The. Go44orr "o~pa~~X~om

Garou.cesiee, Mxzsachua e44a

Zt is a pleasure to be ~~-re at this minced fish seminar ~

Listening to the papers and c ~ents made so far there

primary theme that I detect; namely, that there is a great deal
of learning to do and a high gegree of interest in the Potential

made possible by the technology of minced fish. Let me assure

you that industry is also vita] ly interested in this

it sees tremendous opportunities for the future.

There are many educational and learning experiences that have

taken place since the first seminar in 1972. Nore experience will
be needed to adequately cope with this technology, Technicians

and researchers have been, and will continue to s udy, such things

as changes in fish flesh and why these changes take place. The

use of established and new species of fish must he carefully

studied for their application to this technology. A3.so, problems

in the shelflife of minced fish are of concern because we find

that they may differ from their fillet block counterparts. New
species having high fat contents must be carefully evaluated to
minimize the dangers of rancidity during the storage life of the

finished product.

Harvesters and processors of raw material also are learning-
Exploration of techniques for the mincing of fish can yield benefit
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in view of the variety of flesh separator machines available.

Handling practices for raw material must be reevaluated because

we all recognize that the quality level of a finished product

starts with the quality of the raw material selected. Although

much of the raw material being used in the mincing of fish is a

by-product. of a filleting or blocking operation, raw material

for minced products must be handled properly to preserve its

initial quality levels if we are to produce quality end products.

As for processors and marketers, such as Gorton's, we too

have new horizons to explore which offer totally new and different

opportunities. Such considerations as what. new product entries

can be generated utilizing this technology; how are quality levels

to be defined and at what cost to us and at what price to cur

customers; what do our customers want and expect and how do we

sell these new product characteristics to them.

I think too that the involved government agencies are also

going through a learning experience. We participated this morning

in a discussion of the USDC proposed minced fish standards. Nany

questions were raised and there remain many questions yet to be

resolved in order to adequately formulate standards for the best

interest of all concerned.

However, I want to emphasize that as this technology is re-

fined and new products are engineered through product development,

unreasonable restrictions via regulations on product make-up and

labeling will make industry's efforts that much more difficult.

I do not want to see realization of the full potential of this
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new technology unreasonably impeded.

To date I have seen certain trends that l think ought to be

cited. Initially, the introduction of minced fish products pro-

vided an economic motivation at several levels in the distribu-

tion cycle. First, raw material producers saw an excellent

opportunity for a more complete utilization and upgrading of

their by-products such as V-cuts and frames. Incremental economic

gains were possible through increased flesh yield. Finished pro-

duct processors saw new opportunities for product line extensions

by the addition of minced products which complemented sticks and

portions made from fillet blocks. Processors capitalized on the

economic benefit of using less expensive block raw material. The

consumer also benefited economically by being able to purchase a

seafood value. She could buy more fish sticks and portions for

relatively less cost, compared to thvse niade from fillet b' ock

products.

However, the economic motivation can create blind spots when

it comes to product quality. Initial experience indicates that

the purchase value provided by minced products must also be ac-

companied by satisfactory quality levels if continued consumer

interest is desired. It is this latter area that marketers must.

further evaluate and respond to if we are not to turn-off our

customers when it. comes to products made with minced fish.

Another obvious trend falls into the product development

area where effort has been placed on providing fish protein in

new ways that are of interest to consumers. Certainly zinced fi»
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technology provides new and different opportunities than ever

before presented to the seafood processing industry. New product

researchers realizing this potential continue to place a great

deal of developmental effort in this area. We are also on the

verge of a completely different development plane which will pro-

vide additional exciting new product opportunities. I am referring

to fabricated products made from minced fish that have a wide

range of new shapes made possible by improved forming and extru-

sion methods. In addition, the ability to combine a wide range

of ingredients to provide different textural, color and flavor

characteri'-ties offer still more- variations for fabricated seafood

products. To date, minced fish technology has concentrated on

duplicating traditional products such as fish sticks and portions.

However, I believe the future impact. of this technology lies in

the imaginative fabrication of fish based foods which provide

completely different. product characteristics heretofore not avail-

able to consumers.

In addition to the product developmental areas, there are

some labeling trends or considerations that must be addressed,

particularly as the processing industry views them.

L! Currently, there is a restructured foods proposal that

was published in August, l973 by the FDA which sought to give

uniform labeling direction for these types of products. The

intent was to inform the consumer that a traditional looking pro-

duct. used different processing techniques and could yield different

eating characteristics. I feel that this regulation provided a
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benefit. in that it established uniform labeling standards and
direction for our industry. However, there is one restrictive
aspect in the regulation that. I cannot, consider beneficial. My
concern relates to what I mentioned earlier regarding reasonable
latitudes for product development. Specifically, I am referring
to the stipulation that the percentage of fish flesh in the re-
structured food must at least equal the fish flesh content of
products made from the traditional fillet block.

It is my belief that this requirement of placing appropriate
modifying statements to the product name on the primary display
panel may unreasonably restrict processors from entering established.
product areas that might otherwise have been entered. I also mig.;t
add. that since this proposal was issued. some nine or ten months
ago, no additional indication has been given as to considered
changes in the proposal or its subsequent publication as a regula-
tion. As processors, we have large economic investments in pack-
aging inventories and if. such a regulation is to be issued, I
feel that we sho~-.ld get on with it, know what is to be required
and be given sufficient time to make the necessary transition from
current labels to new ones.

2! Another area of labeling that certainly must. be considered
is the addition of protein extenders to seafood products. There
are now a number of consumer products, including one seafood item,
currently on the market that contain protein extenders which are
labeled in a variety of ways. As our seafood industry continues
work in this area, it would be beneficial to be aware of any intended
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or contemplated regulations regarding the addition of extenders

so that development work could take into consideration this

labeling intent and avoid time and effort spent. that might be

nullified by any restrictive regulations. Here I refer to such

things as the ~mount of extender that could be added, what pro-

tein quality and nutrient levels may be required and how the

labeling of such finished products are to be handled.

3! I think all of us in the seafood industry are aware of

the rather confused picture that exists with the nomenclature of

fish. We know that what you call the fish ingredient, historically

has been important to consumers. There was great concern in our

industry when haddock and cod resources diminished and the conver'-

sion to Alaskan Pollock, North Atlantic Pollock and Whiting species

was contemplated and implemented. Perhaps this conversion tended

to reduce the importance of specie names to consumers. However,

there remain many species that are candidates for minced fish pro-

cessing that need more acceptable names. Confusion also results

from several names being acceptable for one single specie and

selecting the "correct" one may merely depend upon where you live.

This presents problems for processors who sell their products in

different areas around the country as well as for the one-third of

the U.S. population that relocates each year. The subject of nom-

enclature is now under study by NMFS. They are seeking to simplify

specie names and to find marketable names which will be acceptable

to consumers. Industry is interested in the project; we feel that

it will enhance the fu~re marketing of fabricated foods which will
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in turn use an increasing variety of underutilized species now

unfamiliar to consumers.

4! The mincing of fish provides another processing oppor-

tunity that has economic and perhaps new product developmental

benefits. I refer to the comingling of species. The labeling

aspects are now being considered by industry and government agencies

both in Canada and the United States. A combination of species

will enable raw material processors to better utilize the total

landed catch of fishing vessels. The mixing of species with

complementing flesh characteristics and a scheme for generic in-

gredient, legend statements may make the use of a broader range of

fish species possible and acceptable to consumers. These factors

have both economic  raw material price! and developmental  balance

poor flesh characteristics in one specie with good characteristics

in another! implications that should be pursued.

In summary, I would suggest for your consideration some areas

of additional effort. First, there is a need for an active and

effective exchange of technical information between research labs,

industry and NNFS as more and more information becomes available.

Second, we should. address the questions of upgrading minced fish

products that are currently on the market and studying consumer

attitudes regarding these products. We must maintain consumer

interest in minced fish products so that, when newly developed fab-

ricated fish products are available the consumer will continue

be interested. Third, there must be continued emphasis on product

development, creativity and innovation to generate new shapes and
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textures. Fourth, we should strive to achieve a simplified and

acceptable reference to fish content, that will facilitate the

purchase of seafood products by consumers. Finally, there is a

need for continued cooperation between researchers, industry and

government in exploring this new minced fish technology and in

providing a workable environment for the product development effort

that are now underway by industry. Success in this endeavor will

ultimately mean success for all of us participating in the utili-

zation of minced fish technology.
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GENERAL DIRECTION AND TRENDS IN CANADA ON THE

LABELING OF PRODUCTS PREPARED FROM MECHANICALLY RECOVERED
FISH FLESH

0. M. L~nfan
7nspe,ctaon Baa,net

Fix he.c~e.s an.d Haakn.e. Se,xv~ce.
Pe.pan.mme,nk o $ the, Envi,xa nm e.n.Z

Okka.za., 0 nba.~i.o

This is a subject that the Inspection Branch of the Canadian
Fisheries and Marine Service has, in consort with the fish pro-
cessing industry, had under continuous review for the past several
years. I can state that definite trends have been and are develop-
ing in the area of acceptable nomenclature for the new range of
products being prepared from mechanically recovered fish flesh.
First, may I report that in Canada. the word. minced" has become
the term most commonly accepted. and used to identify comminuted
fish flesh. If this were the only labeling problem to arise from
the advent of the new range of erne=ging engineered foods then the
role of labeling control agencies would be quite simple. However,
hand in hand with the relatively new concept of recovering fish
flesh in minced form by means of mechanical separators has come
the world need for utilization of 1! unexploited fish species, and
2! the trimmings from conventional products for use as human food.
This, of course, has introduced new factors such as 1! the mixing
of fish and 2! the addition of protein extenders and 3! the use
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of natural or artificial fish flavors. In this connection, I

would like to report on the Canadian trend or position under two

headings as follows:

I. Fish Blocks Made from Mechanicall Recovered Fish Flesh

A. minced blocks prepared from a single fish species must

be labeled to reflect the fact. � e.g., "Minced Cod

Block" for a product prepared solely from cod fish.

8. it is permissible to prepare fish blocks from the minced

flesh of any two or more species of fish and/or shellfish

and to list the species by common names on the label in

descending order of proportion. An example might be

"Minced Fish Block Made from cod, flounder, hake, halibut,

and pollock."

C. consideration is at present being given to adopting, throu

regulatory standards, a group name that could be used to

identify a block prepared from species of fish that are

known to be quite similar in terms of texture, color,

odour and flavor. For example, the term "Marine White

Fish," might be adopted to identify a block prepared from

any one or any combination of 'ike species, e.g., cod,

haddock, hake, cusk and pollock, and the product name

would simply be shown as "Minced Marine White Fish Block-

This approach would certainly give industry the flexibili .

needed to develop and identify new minced fish products

and in a short period of time would become meaningful

users'
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D. in general, permitted additives such as polyphosphates,

etc., used in the preparation of minced fish blocks must

be listed on the label in a manner that is clear and.

legible.

K. the need and desirability of using vegetable protein

extenders in now recognized and permitted. However, this

is one area where several schools of thought remain as

to how the blocks and/or end. products should be identi-

fied. For example:

l. there are those that feel the name of the extender

'should be part of the common name for a product

partially prepared from extenders and an example

might he "Minced Cod and Soya Block." The Inspection

Branch is opposed to this approach, as it is felt

it would be too restrictive in the development and

use of coined or fanciful names for the new class of

emerging products with a fish flesh base. At the

same time, the Branch is of the view that informa-

tion should be shown in conjunction with the product

name to the effect that protein extenders make up

part of the product being marketed, e.g., Minced

Cod Block � Soya Added."

2. others hold the view that where protein extenders are

used, the final product must contain certain minimum

levels of protein, vitamins and minerals and that the

names of the vitamins and minerals contained in the
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extenders must be included in the ingredients

listing. There can be no argument against having

regulatory requirements relating to minimum nutri-

tive values for protein extenders, however, the

Branch does not see the need for both a regulation

that would require certain vitamins and minerals to

be added to extenders and then require these to be

named in a list of ingredients.

F. as with vegetable protein extenders, the concept or

principle of using fish flavors in the preparation of

certain minced fish products is now recognized. and per-

mitted. Such additives, listed in a clear manner on the

label, are being used in those instances where experience

has shown that the flavor of a particular fish has, be-

cause of blandness, not been popular with consumer. Again

this approval provides industry with the degree of flexi-

bility considered essential for development of minced

fish products from underutilized species. At the same

time, objection would be taken to using an artificial

or natural fish flavor to enhance the flavor of the parti-

cular fish it imitates. For example, a lobster flavor

would not be permitted in a minced lobster product.

ZI. Consumer Products Pre ared from Mechanicall Recovered Fish Fle

A. As with the minced fish blocks, the term "minced" is the

key term to identify consumer products prepared from

comminuted fish flesh.
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B. The word "minced" should be shown as part of, or in con-

junction with, the common name where prepared in such
traditional product forms as "Steaks" and "Fish and

Chips." For example, "Halibut Steaks made from Minced
Halibut" or "Fish & Chips made from Minced Fish."

C. The word "minced" need only be shown in the ingredients

listing for that category of products that are prepared
from minced fish flesh, e.g., "Fish Cakes," "Fish Burgers,"

etc.

D. With respect to new minced fish products being marketed
under coined or fanciful names, the Inspection Branch has

been requesting that there be an indication on the main
panel, preferably in conjunction with the coined or fanci-
ful names, to the effect that the product contains minced

fish flesh. However, this approval is under current re-

view and in the future, it may not be necessary to show

or make reference to minced flesh on the main panel but

only in the ingredients list.

E. Other labeling criteria including the addition of artificial
or natural fish flavors, the use of vegetable protein

extenders, etc., are similar to those outlined above for

minced fish blocks.

In summary, may I say that trends are rapidly developing in
Canada with respect to the identification and labeling of products

prepared from mechanically recovered fish flesh. There can be no
doubt as to the need for close international liaison and cooperation
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on this topic and this is certainly reflected in those present

here today who represent a number of countries producing and

distributing vast quantities of minced fish material for the

world food market. Ny most sincere thanks to all concerned For

the opportunity to express Canada's viewpoint on this important

and timely subject.
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SESSION IX � SUMMATION

L. J. Rozhivalki
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The processing of fish and shellfish into comminuted form
by various deboning equipment offers a significant potential for
making available more protein as well as a variety of new pro-
ducts for the consuming public. The potential of this new food
form is associated with considerable economic and social benefits.
But by virtue of its novelty, as well as its form, minced fish
poses severe problems that may slow or even delay its growth into
an important commodity source. Most important, we must avoid the
mistake of ignoring any factor that. lowers its quality. Tom Billy
outlined a positive and encouraging course of government action
towards that end in his description of a propo:al to revamp the
Inspection Service. And you also heard of the intensified NHFS
activities at our Pascagoula Laboratory to investigate processing
parameters that may be conducive to certain hazards. You also
heard the recommendations to industry to participate in posit've
ways to help government meet this goal.

In short, the goal is to assure that the quality of minced
fish blocks and the products made therefrom shall not be allowed
to degrade to the point of mediocrity, for if we expect to gener-
ate and maintain a market for minced fish products they must be of
good quality at the retail counter where it counts-



It must be obvious by now that a quality standard for minced

fish is necessary to protect the majority of the processors who

will surely work towards creating a respectable image for minced

fish products. But it is just as obvious that the formulation of

this standard will be at the least demanding of all your experi-

ence and talents, and at the worst, unsuitable for its intended

pur..;ose. Difficult as it may seem, we must produce a standard

if we are all agreed that it is needed.

The best, possible standard can be written only when we all

have contributed our best possible input, and we are asking for

your help towards that goal.
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DISCUSSION

In your grading scheme, you give the same weight to both color
and texture, do you believe texture should be given a better
point system than color? Are there any problems with color?
In our evaluation of commerci.al blocks in storage testing we
have found some product with excellent white color, but the
texture was off and in other blocks the reverse was true.

Right now the proposed standard reflects defects for deteriora-
tive color only, rrot the normal distribution of color across

the block.

Q: In the poultry industry they have been forced to accept a
maximum of 1' bone, what would this do to fish and your sub-

sequent yields?

A: I don't believe it will be a major problem. In our evaluation
of 172 blocks, only 25 had bone and in those we only found a
maximum of two bones. In 38 samples of Pollock blocks we found
five with bones; however, those five had a lot of bones in them,
Bones are not a problem when care and attention is taken to
el::minate them. In looking over many samples of commercial
blocks, we have not found many problems regarding bones.

If you have strict standards of quality and whblesomeness, do
you have to worry about mixed species in a block or species
identification?

A: The concern relates to labeling, the requirements are such that
we must make sure the species indicated on the label are actually

in the block.



Q. Can you clabor ate on plans to promote the inspection program

and shield to the consumer.

A: Yes, it's just in the development stage now but we plan to

produce promotional material that wi 11 include T.V. spots,

handouts, slide presentations and published articles. Ne plan

to work closely with the participating companies in the program

i".: joint promotional efforts directed toward the consumer and

the trade  institutional!.

Regarding texture � will you have different standards for

different species or one single standard for all fish?

A: Different species have different characteristics, some flesh

is firmer than others, t' e standard defines textural defects

as those not characterized as normal for a particular specie,

it.:-Lso addresses itself to coarse and fine textures as well.

If soft fleshed fish are a normal characterist.ic of the specie,

the standard will so cover it.

Q: Regarding quality characteristics, we all would like to have a

white, flakey, bone free product, hut to achieve whiteness we

must wash 3-4 times with water, but that produces a rubbery tex-

ture, to avoid bones we use strainers, this also gives rubberiness,

we enlarge the holes �mm or larger! to give more texture but

this allows some bones and membrane through. We are being

A:

agreed to.
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penalized both ways. How can you expect to approach this

dicatomy with specifications written on a piece of paper?

One possibLe approach to color standards might be to look at

setting specific color points as was used in the Canned Tuna

Standard where the terms white, amber and light were internationally



Kould these quality standards be based on raw or cooked product

made from blocks? A darker type block when cooked will turn

much lighter, the Japanese have demonstrated that effect.

A: As proposed these standards, and they are only proposals, one

reason for the conference was to solicit comment such as this,

are based on raw uncooked material.

COMMENT: The tuna standards referred to above are based on a cooked

product in the can. Additional thought and consideration

should be given to this minced block standard from com-

ment given at this meeting regarding alternate approaches

to the color problem.

COMMENT: The technology of mincing should. never be considered a

salvage operation, Because this advancement. is economical,

it should not be considered cheap, cheap always seems to be

associated with poor quality. If quality factors cannot

be managed and regulated, then the concept should be con-

sidered cheap and the material made into fish meal.

COMMENT: Perhaps the possibility of adding a third category under

texture for chewability or fibrosity should be considered,

to help determine how close to similation of the original

flakey texture we have come.

COMMENT: The quality features discussed here deal with blocks only,

not the products that will be derived from the blocks.

Block grading will not carry over to fish stick and portion

grades, these are two separate and distinct issues.

CO~RENT: From a processing standpoint it may be more important

for some deboning operations to distinguish the different
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parts of the fish, i.e. V-cuts from frames, and compare

the quality of meat obtained from different parts of the

fish and debone and blend accordingly.

Another problem that will be troublesome is that you are pro-

posing one defect table for both coarse minced and fine minced.

blocks. With coarse minced material your defects like bone

and parasites will be more obvious. With the finer minces you

tend to puree the defects out of the product. How can this

problem be overcome?

A: We are now considering two, possibly three, different tables to

take these differences into account. Textures must be separated

because of the factors you outlined above.

Q: Will a Grade B Block carry that grade over to sticks and portions

made from that block?

No, not necessarily, if the sticks and portions are Grade A

material, they will be so labeled. This standard only applies

to frozen blocks.

We have listened to a great deal of discussion on the establish-

ment of a grading system based on the ttributes of MINOR, MAJOR

and SERIOUS. Would it be possible to re-consider that system on

the basis of points and a numbering scheme for defects?

A: It certainly would be, and it will he seriously considered. This

is one reason for the meeting and discussion to solicity new view

points

Q: How will you measure texture? Texture is a very important con-

sumer concern. It seems the standard is too restrictive for
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texture since everything wi11 be graded on the same level.
We do not have a good objective test for texture measurement.
We will depend on the experience of our inspectors to judge
what will be considered normal for a particular product. Each
type of minced product will have to be judged on their individual
characteristics.

.OMMENT: In re-drafting the standard, keep in mind that the future
will enable us to use many underutilized species not presently
harvested, and many of these may have darker colors. Our
standard should be flexible enough to allow for future new

use -applications.

COMMENT: With additional research, rubberiness can eventually be
controlled. We know, for example, that the Japanese want
more fibrosity and they get it, it's a matter of processing
technique and control.

COi~&tENT: The s tandard. seems to ignore some basic problems � blemishes
for one. They will be more numerous in the coarse minced
material. They can be reduced by removal of the bla k lining
before mincing or by running the coarse minced thru a strainer
and diluting them out. They, in fact, are still there but
reducing particle size has diminished their visability and
physical appearance.

Q: The terms color defect and desication have been used here regarding
storage conditions, are they one in the same in your proposed grading
scheme?

A: Yo, desication refers to dehydration and color defects may also
include oxidative changes under frozen storage,
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I represent a foreign producer of fish blocks and it is very

difficult for us to wait until the product arrives here before

we find out it's Grade A, B, C or what have you. Your standard

as proposed would apply to all fish species but each specie

is different, ours happens to be naturally soft and I can see

problems in the future. Specifications should be made on a

specie basis. How would you suggest I advise my industry in its

exports to this country?

A: The NMFS is now contacting foreign countries, hoping to make

certain arrangements with them on a co-operative effort to

establish inspection and source certification of product prior

to shipment to the U.S. This would ensure production of Grade A

material there and acceptance by our inspection service here.

These agreements will take time to work out, but we are hopeful

that they will be successful.

COMMENT: We must all be aware that the world fisheries community

through the Codex excercise is also working toward setting

standards which the industry will be trading on in future

years. One of those standards presently under consideration

concerns the topiC. of this conference.
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CLOSING COMMENTS

Joan.pk fd. SLa.vi e
Assoc.~ate '04 <ected <on, Re,sou.ce.e. Util.~za.ik oe

Nat~onal Maa~n,e, F~s ke<Le.s Service
Naa hieg4on., V. C.

Let me try and summarize what I have heard these last
several days. Your large attendance, enthusiasm and lively dis-
cussions certainly prove the timeliness of this conference

l There are technical issues yet to be resolved; differences
in stability, texture, yield, flavor, odor and color.

2. Species characteristics are most dominant. Raw material
ranges from cod, pollock, carp, blue whiting; these characteris-
tics need much better understanding.

3. Future work might be better focused and targeted toward
specific species in depth and toward resolving basic issues that
remain. In this context I suggest NFI/l4MFS undertake a survey to
define some of the major problems for specific species and stimu-
late work that will be directed toward this end.

4 Quality characteristics are very important. The need for
high quality came through every phase of discussion at this con-
ference.

5. I am convinced there is little background information on
minced as compared to other seafood products. Traditional rela-
tionships are better known, such as fillet blocks of raw material
to finished products.
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6. There are three major actions underway that will add

to our knowledge regarding minced products;

a. preparation of international codex alimentarius

standards;

b. preparation of a background paper by FAO and the

possibility of a code of practice by PAO; and

c. preparation of a U.S. draft standard for minced fish

blocks.

I applaud these efforts and. suggest comments be obtained on the

draft standard for minced fish blocks. I agree, it. would be help-

ful for NFI to hold a meeting with industry to discuss draft

standards in further detail. The draft we discussed here is not

set in concrete; we want your comments and will fully take them

into account.

7. In the matter of labeling and product identification, I

think everyone agrees it should be done in a manner so as to pro- .'-

mote product and communicate accurately to the consumer what he or '-

she is receiving. Everyone agrees with this philosophy. But when .

one gets beyond- philosoghy into implementation, they have problems

In this regard, I suggest we not back into this matter particularly:

since so much is involved in precedents already domestically set

and for overall international trade. We should establish sound '.'4
principles of labeling; to do this, I suggest NFI, in cooperati».,~@
with FDA/NNFS, review this matter in greater detail.

8. Nore information on end products and their characterist~~,

may be useful.
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9. I have some statistics on the meeting and note over 150

people in attendance and notice by far most of those in attendance
from industry. However, in looking at the list of speakers, 75
percent Government, 12-1/2 percent, industry, 12-1/2 percent
universities -- more industry involvement is needed.

10. Finally, NQAA/NMFS has a policy of working very closely
with industry. I believe if we are going to make progress, we

must continue this closeness. Look forward to the publication of
these proceedings and another meeting in the future.

The conference organizers should be noted a special vote of
appreciation in calling the question of Minced Seafood Technology Il.
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BONE PARTICLE CONTENT OF SOME MINCED FISH MUSCLE PRODUCTS

RIax Pa.tas hnih, Geo cg e. Ku,do
pad gavxd IH<yau.cIIt.i

NaliaeaL JHa<L ne, F~sbe.c~e.a Se.cv~ce.
S e.aXXZ e,, Naa king 4a e

Introduction

Conventional fish blocks are made from whole fish fillets.

In recent years, because of the diminishing supply of and in-

creasing demand for species usually used. for processing into

blocks, prices for this product have risen sharply. The econo-

mics of supply and demand have made it necessary to develop

methods for the production of blocks from the flesh of less ex-

pensive species and possibly from the flesh left on the trimmings

and frames  the skeletal structure and adhering flesh remaining

after removal of fillets! of the various species used for fillets

and steaks. The use of these "new" sources of fish muscle has

been made practical by the development of machines that efficiently

separate edible flesh from skin and bones. Such machines are manu-

factured in the United States  Paoli Intl., Rockford, IL; and

Beehive Machinery, Salt Lake City, Utah!, Japan  Bibun Kikai

Seisakusho, Hiroshima-ken; Ikeuchi Takko Sho, Akeishi; and

Yanagiya Machinery, Yamaguchi Prefecture!, Sweden  Iwema, Goe-

teborg!, and Germany  Baader, Lubeck!. Commercial fish blocks

are now being produced in relatively small amounts from minced

flesh separated by these machines. The minced muscle turned out
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by these machines may contain amounts of bone. The frequency of

occurrence of bones  fragments! depends largely on the size of

the final extrusion opening through which the flesh is passed.

Short fragments appear in the minced flesh when th bones are

aligned transversely across the extrusion openings and are sheared

off and press through with the flesh. Longer fragments appear

when, by chance, they are aligned axially with the extrusion

openings and are pressed part way through before being sheared

off. Bone fragments may be soft and pliable and not easily d

tected during eating of the cooked product. They may also be

sharp-pointed and rigid and potentially harmful. A potentially

harmful bone is considered to be one that le'aves a clear indenta-

tion when it is pressed axially between the fingers. Such bones

should be eliminated from the product.

Recent publications on the use of machine-separated minced

muscle have not considered bone content  Crawford et al., 1972;

Teeny and Miyauchi, 1972; Miyauchi and Steinberg, 1970; King and

Carver, 1970!. Patashnik et al. �973! indicate the presence of

"a few small bone particles" in the machine-separated minced flesh

but did not experience any problems in using it in the several

finely emulsified' product types they evaluated. However, in fish

sticks and portions, a significant effect on consumer acceptance

may be anticipated inasmuch as bones can usually be detected more

readily.

At a Technical Seminar on mechanical recovery and utilization

of fish flesh held in Oak Brook, 1L in 1972, there was a surprising
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lack of information on the bone content of machine-separated
minced flesh. Representatives from industry expressed the need
for this information as well as ior information on other quality
attributes of machine-minced. flesh. They also made the point
that. orderly marketing will require the establishment of standard
nomenclature and quality criteria for both the raw material and
the minced-fish end product. To help assure that these products
find their place in the U.S. market, the National Marine Fisheries
Service is developing a "Proposed United States Specification for
Minced Fish Blocks." This document is intended to answer the
immediate marketing needs of industry and to function on an interim
basis until a Federal Grade Standard can be developed and promul-
gated.

To provide data useful in the preparation of the proposed
specification, a series of experiments were carried out to l!
develop an objective procedure for determining the bone particle
content of minced fish flesh; 2!determine the bone particle content
of minced fish flesh produced by some flesh-separating equipment
using different types of raw material; and 3! determine the bone
particle content of some commercial samples and its possible effect
on consumer acceptability. The results are reported here.

Experimental
The bone particle content of minced fish flesh produced under

different conditions was determined us'ng a gravity-flotation
method.. The ease of sensory detection of these particles and
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their effect on product acceptance by a taste panel was also

determined.

Sampl.e. o$ minced  ia k blocks  ac bone pacXicZe a.nalgois

Expecime.utah, Minced rockfish flesh was obtained from three

forms of raw materials: 1! washed, headed-and-gutted  H&G! black

rockfish  Sebastes flavidus and S. melanops!; 2! skin-on fillets

including vee-bones cut from HaG black rockfish; and 3! the re-

maining separated frames. The raw materials were passed through

a commercial-size Bibun Flesh Separator equipped with a rotating

drum perforated with 7 mm diameter holes. Minced "lox" flesh was

obtained by passing salt-cured, smoked salmon trimmings through

a laboratory-size Yanagiya Flesh Separator "Niny" model  Miyauchi

and Steinberg, 1970! equipped with a perforated rotation drum with

4 mm diameter holds Part of the minced flesh of both species

was then passed through a Bibun Flesh Strainer  King and Carver,

1970! equipped with 1 mm or 2 mm holes to further debone the flesh-

which was then frozen into blocks.

For sensory evaluation, minced black rockfish blocks were

prepared by the method of Teeny and Miyauchi  l972!.

Camme.cc~al. Samples of commercialy prepared frozen minced blocks - .

were taken at random off the processing line of a fish-stick plant:

The numbered slab samples in Table 5 were taken sequentially

a single block. Partial slab samples �-oz. subsections of a

slab! and unbreaded fish stick samples �.5-0.6 oz! were taken at'"--"-

random of f the production line during a 15 min. period. At the

same time, battered- and breaded precooked fish stick samples
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 l-oz.! were taken for sensory evaluation.

Se.naarcq de.Xe.cled.an a bane.s

Experimental hampered. Frozen blocks were sawed into l-l/8 in. x
l-l/2 in. x 5/8 in. thick  l-l/2 oz.! portions. They were battered
and breaded in the frozen state after which they were deep-fat

fried at l77 C for 5 min. The sensory panel was instructed to

note the number and sizes of the bone particles found.

Cammecc~af samIafe.a. The pre-cooked battered-and-breaded fish
sticks were heated in an oven at 204.5 C for 15 min. The sensory

panel was instructed to chew completely each sample and to rate
the sample for acceptability on the basis of the number and size

of bone particles detected.

Gaavatp- JZa4a4~an me44ad  aa de4ecmi,.i n bane. candent
The method involves two steps: 1! shredding the flesh in water

with a low-speed stirring device and 2! grav ty separation of the
bone, cartilage and other high-density components from the lower

density floatable muscle fibers.

Equipment. 1! 8-speed food stirrer-blender-disintegrator  Oster
Model 847 or equivalent!-the cutting edges of the b ades are

blunted or rounded; 2! 5-cup blender jar; and 3! paper towels.

Ptas.educe.. 1! Weigh 50 or l00 g or fish sample, which may be

either frozen or unfrozen; 2! place sample in 5-cup blender jar
and fill with cold tap water; 3! blend at lowest speed for about

2 min; 4! place blender jar in sink and run tap water into it at a
flow rate of about 1 gal/min until water is essentially free of



floating fish muscle fibers, break up any remaining aggregates

of flesh at the bottom of the jar or on cutter blade, and float

off fibers with running water; 5! transfer quantitatively the

bone, fin and cartilage resid e to a paper owel for estimating

or counting; 6! for counting, separate into component,  bones,

cartilage, skin pieces, etc.!; and 7! sort bones into various

size categories   l/8 in., l/8 in. to l/4 in., 1/4 in. to l/2 in'� ,

l/2 in.!, count and report as number per pound of sample: Num-

ber of bone particles per pound = �54.4/sample wt! x bone count.

The above size categories and method of z eporting bone parti-

c les were selected mainly for potential use in preparing the "Pro-

posed United States Specification for Minced Fish Blocks." In

practice, the method of reporting bone particles and other non-

muscle components will depend upon product specification require-

ments or the type of quality '..formation needed by the buyer or

seller of the products.

To determine the reproducibility of the procedure and to

check -hat bones are not being reduced in size derring blending,

the following test is suggested: l! add lO-20 bones of known

size to a bone-free sample of minced flesh; 2! run through the

above procedure to verify that all bones can be rec'overed and that

there is no bone fragmentation; 3! repeat as required to assure

reproducibility of the procedure and that the cutting edges of

the blender blades have been adequately blunted or rounded.
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Results and Discussion

BanQ. paciicle. co~te.nX a e.xpercime,~kaE hamper.cd
B gcav~Xy-Jlatatf on method. Tables 1-3 show the bone content of
various experimental samples put through the flesh separator and
separator/'strainer. The data in Table 1 compare the average num-
ber of bones for each size category per pound of minced flesh
after passing headed-and-gutted rockfish through the Bibun flesh
separator � mm perforations! under minimum pressure and after
passing the resultant residue through the separator again but
under medium pressure. The total bone particles per pound for
the first-pass flesh was 24 and for the second-pass flesh was 127.
By putting portions of the first-pass minced flesh through either
the 2 mm or 1 mm strainers, the total bone particles contents
were respectively reduced to 6.5 and O.l per pound; similarly by
straining the second-pass flesh, bone particle content was reduced
to 38 and. 3 per pound, respectively. The 2 mm strainer reduced the
bone particle content of the first- and second-pass flesh by
70-73 percent. The 1 mm strainer achieved 98-100 percent reduc-
tion for both. Due to the high initial bone particle content, of
the second-pass flesh, the 1 mm strainer is needed to effectively
remove the bones from this material.

On passing "lox" belly trim  slat-cured smoked salmon! through
the Yanagiya flesh separator � mm perforations! at minimum pres-
sure, the first-pass flesh contained 32 bone particles per pound;
second-pass flesh contained 116 bone particles per pound  Table 2!.
Nhen the first-pass flesh was put through the 2 mm strainer, the
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bone particle content was reduced by 94 percent to 3 particles

per pound. Second-pass material was reduced by only 72 percent

to 32 particles per pound. Here too, because of the high initial

bone particle content of the second-pass material, the need for

a 1 mm strainer is indicated.

The results of experiments to compare the bone particle con-

tents of first-pass Bibun-separated flesh from H&G rockfish, skin-

on fillets  H&G rockfish with frames removed!, and from frames

alone are given in Table 3. As was expected, flesh from the H&G

rockfish containing intact frames and flesh from the frames alone

contained more bone particles than did the flesh from the skin-on

fillets. The flesh from the H&G fish contained more bone particles

than did the flesh from the frames -- 24.4 per pound against 17.1

per pound. This somewhat higher total bone particles content may

be explained on the basis that more drum pressure is generated

during the passage of the H&G fish than during the passage of the

considerably thinner frame.

Bg ae.nhoeq delve.Zion. Table 4 shows the test results of the sensi-

tivity of an experienced sensory panel to the presence of bone

particles in some of the experimental samples and compares this

with the gravity-flotation method. The sensory panel selected con

sisted of regular panelists each with 5 or more years of experience

in the sensory evaluation of minced flesh products, such that they

would be expected to be more sensitive to the presence of bones

than the ordinary consumer. Using the flotation method on the

first-pass H&G rockfish, we found 24.8 bone particles per pound
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of minced flesh. The sensory panel found only 1.7 bone particles

per pound or about, 7 percent of those present. In the minced flesh
from skin-on fillets containing 6.0 bone particles per pound by the

flotation method, the sensory panel found only 0.6 bone particles

per pound or about 10 percent of those present.
The wide difference in results obtained by the sensory panel

and that of the objective method is largely due to the differing
sensitivities of the two methods. The sensory method involves a

lower statistical probability that a bone of detectable size and
hardness will be contacted during chewing. Also, small diameter
or pliable bones, even when contacted during chewing, are diffi-
cult to sense by tactile means. In contrast, the objective method
based on specific gravity, is independent of the size or hardness

of bones for their reliability of detection.

Bone. pact~cle. covtCenC o cornme<c~aZ minced !~ah bloc.kb
By <avxXg- Zaiaiio>x method. Bone particles in minced commercia'
Llocks were determined by the gravity-flotation method and are

reported in Table 5. The data show that the bone particle counts
per pound of product vary widely and are surprisingly high in some
of the samples. They range from an average of 4 per pound for
Icelandic cod blocks to an average of 463 per pound for cod blocks
processed in Denmark. The Norwegian-processed Atlantic pollock
blocks and the Japanese-processed Alaska pollock blocks were inter-
mediate in bone particle content, 60 and 56 per pound, respectively.

It should be pointed out that bone particle, content appears to be
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a function of proce'ssing methods and raw material, not of species

All cod blocks were made of the same species, Gadus morhus.

Atlantic pollock  Pollachius virens! is a distinctly different

species from Alaska pollock  Theragra

By se.naacp deil.e.4~on. The ability of a nonexpert or consumer-type

sensory panel to detect the presence of bone particles in some of

the commercial samples was evaluated. The data in Table 6 indicate

that only a small fraction of the bone particles actually present

could be detected. by the panel members even though they had been

instructed to chew completely each sample in order to quantify

presence of bones. Panelists did not find any bones in the Canadia

and Icelandic cod, i.e., those virtually free of bone particles.

However, in the cod blocks containing 463 bone particles per pound,

7 or 29.4 percent of the panelists detected bones, but only 1 -r

4.2 percent found the product unacceptable because of the bone

particles. The granular, crusty nature of the cooked batter and

breading combined with the chewy fish flesh apparently conceals

the presence of soft pliable bone particles.

Reduction 0 bane. c.onXeeC. Although bone particles are not readil!

detectable by sensory means, their presence should be reduced to

low a level as feasible.

Straining the minced flesh has been shown to be an effective

means of reducing the bone particle content to acceptable limits.

However, straining reduces particle size of the flesh and may alt«

the texture of the cooked product. It probably has an effect on

frozen storage characteristics and therefore on acceptability.
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Straining also increases product handling and production costs.

The degree to which straining may be necessary to reduce the bone

content will have to be carefully worked out in terms of product

end use and the effect on product quality.

Use a caviC � Zoiaiiom method aa a qual~ty conXcaZ Xaok

The gravity-flotation method is recommended as a useful quality

control tool to provide reasonably accurate estimates of the bone

content. Depending on the accuracy desired, a test may take from

a few minutes to lO min per sample. Where only an estimate of the

type and quantity of bones, scales and bits of skin and fins is

needed for quality control screening, the procedure may be speeded

up and the amount of extraneous material is visually estimated.

rather than counted.

277



0

O IJl

O

OOO~ ~
P CO Fl

«0
8A

LLI

0 0

0
w
0

0

LII

«II
gl

O O O

O O

0OO

POO
R
4

Ul W
«LI
g 0 0

w 0
0 0

8 2 m
0

CV

CO

OOO~ ~
O

O Lh O

O O

0

««I C C

4J ««I
N
C

tiI

'0 LLI
LI! S

4
4J gj I«I
«0 4 V

u w
«Q «Q

LIJ

«0
Dl W VJ

«L«l «ll
5

0
R

4

N
«ll C VJ
 «I «IG K
0 W Lll

CV

27S

VJ '0
W «LI e
0 «III M N

I
~ O

0 LCl ««I
m C

CQ

O0 M OOO ~ 4
Ch L0 O Lfl

LI

OR AO
CV

O I

O A «D
M X g

O O X R

O

O

O A

M O O

«0
««I lll

0 «LII W
~ O

0 LCl ««I CLI
m C

nJ

C4 O O O

P O  v! 0
Fl

0
LII QJ
C W C

5 'rl ill
al C

LJ
«0 4

4J C w
«h + «Q



~ ~

cd
a  g

d!
0 4A

0

W '0
0 C

0

g W
 D

C w

le

I
co

279

M a O gcd 'Cl
td QJ dI

0 I W hl
O

~ O
OW cd

fD

O rh
4

O O O

O O
cV 0

dI

0 0

I
S
Q Cd 'W G!

A r4
0 0

cd C

d! Wcd cU W cU
cd

J d! cd

cd S 'cd
'8 W C

cd
I C 0 M TP,
cd I ~ 5

cd A



QI

Z

QI

QI 0
0 "0

W 0
0 0

C4

I
O

Pl

CI

O O O

I
QO

CO

V

cQ
QQ 00

00
O IN
O

r4
I

O CV
O

I

0 0
I

v cd

0
cd
V W

0

c«d
0 QI

0 th
cd w g
4 cv QI C4
U vJ

0 03

'0 cd

0 QI
cd

4 rt
0 QJ
cd 4
0 cd
QI

W 0

QI

0
«

M
IQ

'0 cd QI
QI 0
V

V QI
Q! cd

QOM QI ~
'0

C4 QI

cd cQ g
w 5 cd

W W
QI

'U CP I«Q!
cd 0W
QI I«g

I g ~

E! QI

cd
g W

R QI
V4 «td
QI CQ C

M
cd

CQ 0,
W QI QI

g
0 R

0&M IQ
I ~ M

QI QI
~ e QI

0 C4
cO

0 QI
4J
tg
QI

O I

O A

U Q
C4

a I

l~

O A

O c4

O

O M
P'-I

M

A O

C4
O

r~

O C3
K

QO O

O
CV

cO A O

0 O 0 CI

O N O O

0 4 0

Q X! 0 O

O N O



OOO~ 4 ~
O EO

M

Ed
4J
0

OOO~ ~
OOO

O OM OO ON
dj
N

Cb Vl
dE

W
~ I

bj dj
5 V
C
O
a 0

OOO~ ~
OOO

CD

O
CD

CD

0 0

dl

0 0,
W

bd 0
I

ccj

OOO

CD 0 O
O

OOO

OO CVO

bd
0 I

O
~ CD

0
K

dj
Cj 0
4 W

0 0

dj
cd

0'4

0

Cb

a r4
cd cd
Il

C cb
F4 jc

V

0
Cb

Cb
Cil

V
~ ~

0 0
C. C. Cb0 0

C0 0
~ ~ ~

0 0 0

4
"el M
g bc'
cd
a 0

dl
'N W

0

A
Cl 4J
0
r4

0
V

0,

O 0 0
CV

M I
cd Ccj

v-I

V 0 Q Cj  U
O V

cd

a cd
g

dj O
U r,
~ rl M

I
Cj
0 rI

dj

dI
Cj

g ~

I

0
C3

a

tl
I

0 Ccj

281

ED O
a

C3

O O V>
X ED

OCDOM~ ~ ~
EO M CjE 0E
O&cilP

OOOM~ ~ ~ ~
M A Cij Cil

OOOM~ ~ 4 ~
Efl

OO0 CD~ ~ i ~
M M W tPI

OOOO~ ~ ~ ~

C4

OOO EA
' ~ ~ ~

Cil H O

OOOO~ ~
OOOO

OOOO~ ~ 4
OOOO

uOOA

OOOO

EfE O O O
~ ~

O O~ 4 ~ ~
EO M C4 CCI

~mmn

OOOO~ ~ ~ ~
OOO

OOEOO~ ~ ~ ~
O ERE

C4

OOOO~ ~ ~
M lh col

CD

O O OO~ ~ ~
M W EO O

cij

0OO OOOO
~ ~ ~ ~ 4 ~ ~

CO

OOOOOOO~ ~ ~ ~ ~ ~
O O OO OO O

0OO OOOO
~ ~ ~ ~ ~ ~ ~

O OO OOOO

CD OOOOOO~ t ~ ~ ~ ~
MOCEEO EOCjEW O

OOOOOOO
~ ~ ~ ~

Eh CQ A
EfE

~ ~ ~ ~ ~
0 0 0 0 0 0
C P 5 jd C

aaaaaa
cd cd cd cd Ed cd

rl +H r I H rl
Ch CIb CIA VJ Cfl Cfj

8
0

'W U
0 X

dj dj

dj
j I

0
W
0

Clj

dj cd

cd
U dj

0 4J

C
0

dl

cd
Cd 0

W 0,
0

dj
9 dj
0

bd cb

A bd
o cd

GI GI

0
W

dI CL

0

bd

dl
rl A
0

VJ
dj
G
0

cd a

dI 0

5
m



THE MEASUREMENT OF THE BONE CONTENT IN MINCED FlSH FLESH

R. 0<ngle, M. G. Au.but,
G. N. Lemon, Sanda Rabaon

Fzshe.czar and Mac.c.na Se.cvx.ce.
HaZ~/ax Laborcafocy
Env<conme.nt Canada

Halifax, N.S.

Introduction

Meat separators are being increasingly used to recover edible

flesh from previously unused species of fish and from the residue

of filleting operations. In one type of machine, the raw mater.'.al

is squeezed between a belt and a perforated metal drum moving at

different speeds, and this results in the softer parts such as the

flesh being extruded through the holes of the drum, whilst the

harder or tougher parts, like bone and skin, are passed on to dis-

card. In another type, called a strainer, the material is forced

by a worm-feed into a perforated drum, so that the flesh is forced

through the holes and unwanted material is discharged through an

opening at the end of the drum. The separation of flesh is not p«

feet in either machine, and some small pieces of bine and. skin <i>l

be found in the product, in size and amount depending on the size

of the holes in the drum, as well as other operating conditionsi

and on the nature of the raw material. Bones left in the prod« ~

and particularly the presence of large bones or bone particle»s

a major quality defect influencing the consumer acceptability o

cooked products made from the minced flesh. Several reported
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methods for estimating bone content in comminuted flesh of chicken,
crabs, etc., have been examined, and a modification of an AOAC
procedure for determining shell in crab meat seems to provide a
readily applicable method for use with minced fish flesh. It should
be particularly effective for quality control, both in fish plants
developing minced fish production techniques, and in those plants
incorporating the minced flesh in consumer products.

method

To l00 g of minced flesh sample weighed into a 600 ml beaker,
add 200 ml of l molar sodium hydroxide solution �0 g sodium

hydroxide made up to l000 ml with water!. Break up lumps with

a stirring rod.

Heat the mixture rapidly while stirring to 95 C to dissolve

the flesh, then cool in an icebath to 40 C or lower.

Add about 50 ml of chloroform  graduated cylinder! and allow
the bones to settle � min.!. The chloroform sinks to the bottom,
carrying the bones with it, although some of the finer particles
may stick to the interface between the two layers. Carefully pour
off and discard as much as possible of the upper layer containing
the sodium hydroxide but without losing any of the material at the
interface. Add water to near the capacity of the beaker and pour
off after the bones have resettled. Repeat the water addition 3
or more times until the top layer remains clear.

After discarding the last wash-water, filter the bottom layer

containing the bones through a dry pre-weighed Whatman 4l filter
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paper  ll cm! in a 7 mm Buchner funnel with suction. Nash th

bones into the filter with a little water.

Dry the filter paper and bones  in small aluminum boxes} in

oven at 105oC to constant weight  e.g., overnight!, weigh, and

calculate the amount of bones'

If desired, the bones recovered from a number of digestions

may be pooled and the size distribution determined by passing

through a set of standard sieves.

N.B. 1. Take care to use a sample from a well-mixed representative

=ample of the material. Completely thaw the material first, if

fro"en.

2. It is conve.-.ient to use a combined hot-plate and magnetic

stirrer for the heating, and another magnetic stirrer under the

ice bath  non-magnetic container! for the cooling. Keep the times

of heating and cooling reasonable constant for reproducible results.

3. Sodium hydroxide  lye! is corrosive, especially when hot,

so take adequate precautions against accidents.

4. A fume hood or exhaust fan is recommended to avoid accumu-

lation. of chloroform vapor.

5. Pigment particles  from skin! and smail gelatinous lumps

may occur; these add very little to the dried weight, and may be

ignored.

Discussion

The conditions outlined above were adopted after a number of'

tests using different temperatures, strengths of sodium hydroxide+
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etc. In the course of these, it was found that cod bones, cleaned
of any visible flesh, lost about 25 percent of their weight when
subjected to the procedure, but did not seem to change in size or
shape. This probably means that the sodium hydroxide dissolved
some protein  collagen! from the bones, but left the calcified
matrix intact. Because of this, the conditions of the test should
be followed as closely as possible in order to make results from
different samples comparable. Nevertheless, it should be realized
that bone is not a simple substance, and that its composition varies
from species to species and even from fish to fish of the same
species according to season or physiological condition; such changes
would affect the results not only of this bone assay method, but
of other methods based, for example, on the measurement of the cal-
cium content of the material.

The procedure worked well with deboned meat from cod used as
a representative of lean fish. As an example of fatty fish, whole
mackerel were passed through the deboner and then assayed for bone
content. When digested with sodium hydroxide, this material yielded
globules of oil at. the surface, and. what appeared to be fine
particles of bone adhered to them. These particles were lost with
the' oil when decanted, but would constitute only a negligible
amount of bone in any case. Apart from this, no difficulty was
encountered in determining the bone content of the mackerel samples.

As examples of the type of result possible with this assay,
Figures l and 2 illustrate the bones recovered from "deboned" cod
flesh, each dish containing the bones found in four l00 gram samples
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of product. All the fish had been headed and gutted; those of

D-19 series had been prepared as for salt fish making with most, of

the backbone cut out, while the D-21 series comprised the frames

left after normal filleting. The effect of the hole size in the

deboners on the size of the bone particles in the product is clearly

evident. It will also be seen that much of the bone material

occurred as very fine particles, especially in the flesh recovered

from the frames D-21, and that the lengths of many of the large

pieces considerably exceeded the diameter of the holes of the de-

boner drum. The weights of bone found in the various samples are

given in Table 1. The products made by using 3 mm holes contained

~ore bone than that made with 5 mm holes, but this was probably

due to using different machines in the two operations.

To assess the significance of the presence of bone particles,

and their size as well as number, on the acceptability of consumer

products made from the minced fish, preliminary trials were carried

out on cooked samples. Large particles were much more objection-

able than fine material, so that the use of the 5 mm drum hole

size gave a much more acceptable product than the 7 mm size. It

also appears that use of a 2-stage process  meat separator-strainer

is not warranted as far as removal of bones is concerned.

~Summar

A simple procedure for the estimation of the amount and size

distribution of bone particles in fish recovered from meat-sep-

arating machines is described. It depends on digestion of the
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TABLE L.

Amount of Bane in Dcboned Cod Flesh
 milligrams of banc per 100 grams of material, wet basis!

Dcboner kfole Size
7mm- 2Tllm

Alaterial

8

�.8-9.9!
24

�7-36!
63 13

�5-110! �. 2- 22!D- 19

13

  12-1E
59

  45-83!
84 52

  54-97!   32-76!D-21

A Bibun meat separator was used with 7mm and 5mm holes; a Yanagiya machine
With 3mm holes. In the last column, material was passed first through the
Bibun deboner with imm holes, then through a Bibun strainer with 2mm holes,
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Figures are averages of 4 determinations with the range of results given in
parentheses.



meat in hot l molar sodium hydroxide and the separation of

bones by flotation with chloroform. One advantage is that the

bone particles remain intact, and the size distribution can readi.l. ly

be seen. The method should be useful in quality control and pro

duct development work.
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FIGURE I

Bone particles recovered from flesh obtained by deboning headed and
gutted cod with the backbone partly removed  preparation D-19!. Upper
left, Yanagiya deboner with 3mm holes; upper right, Bibun deboner with
Smm holes; lower left, same with 7 mm holes; lower right, Bibun deboner
with 7mm holes, then Bibun strainer with 2mm holes.
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FIGURE 2

Bone particles recovered from flesh obtained by deboning cod frames

after filleting the headed and gutted fish  preparation D-21!. Uppex

left, Yanagiya deboner with 3mm holes; upper right, Bibun deboner with

Smm holes; lower left, same, with 7mm holes; lower right, Bibun deboner

with 7mm holes, then Bibun strainer with 2mm holes.
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improving the Supply of Minced Blocks for the
Fish Stick Trade: A Progress Report

FREDERICK J. KING

8ACKGROUND
fish cakes, However. it is obviously
not suitable for the manufacture of
all-fish-flesh products.

considerations have stimulated Rk.D
work to find how to utilize flesh from
frames in the manufacture of tish sticks.

ANOTHER SUGGESTION�
WASH OUT THE COLOR

ONE SUGGESTION � DILUTE
OR BLEND THE COLOR

TEST METHODS FOR WASHING
SUGGESTION

This method of preparing minced
fish blocks is hased on the following
sci!ucncc ol steps:

1. Reniove heads and viscera  il
present1 from Irames or v.hole
tish.

Frederick J. King is a Research
Cheniist. WAIFS Atlantic Fish-
ery Products Technology Center,
Fntersiin As e�GIoncesler, 'AIA
0193 ti.
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The scarcity of fish blocks and the
increasing demand for fish sticks have
prompted us to develop a process for
making minced block» using tish
frames ta tish backbone after fillets have
been remov ed i. At present. these
I'rames are utilized for meat or fertil-
izer even though their IIesh is essen-

' tially the same as the I'iesh of the iiliets
cut from them Besides this white flesh,
the frames contain blood-rich tissues
right under the backbone. Since these
tissues are as soft as the white muscle.
they will pass through wi!h it in a meat-
bone separator. Th» blood pigments
will give the minced flesh a red color
l similar to ground beef! or if t.". 'y

become oxidized, a brown or gray
color. In a lish stick, any color other
than white is usualI! considered as a
defect.

A niarketplacc for fish stic! s made
from niinccd Iiesh has already been
established. These sticks are made
from minced Ilesh obtained from V-
cuts lhllet trimmings1 which do noi
contain visible blood pignients. The
yield ot edible meat from this source
is onls about 2 percent of the carcass
vveight ln contrasi. fish frai»es contain
about '0 pcrceiii niachine-separable
ilcsh ibased on carcass weight!. These

Wc found that the intensity nf the
blood color in minced blocks cooM be
reduced by dilution. For example. if
headed and gutted hsh are passed
through a meat-bone separator, the
niinced Ilcsh wi!I be whiter because it
contains a greater proportion of white
muscle. A similar method ol dilution
is to mix fillet trimmings or V-cuts with
the franies and pass this mixture
through a meat-bone separator This
method saves the fillet inca  for sale as
rc< ular hlleis; bui it, too. docs not
decolorize th» blood pigments speci-
fically. ~Vc have also used selective
cuts from frames  such as tail sections.
belly Iiaps. etc.! to avoid passing the
blood-rich tissues through a separator.
This method does reduce the intensity
of color in thc minced llcsh. It also
reduces thc yield of edible meat from
the carcass and introduces the costs
of making the selective cuts.

Another method of increasing the
whiteness of minced fish Iiesh is to
blend it with a siiitablc Ilour or a simi-
lar white vegetable product. This
method has been used by Japanese
lirms for several years in making tradi-
tional pioducts such as kamaboko
�anikawa. 19711. Ii can b» applied
to occidental seafood products such as

None of the above methods attempts
specifically to decolorize or remove
the coiored blood pigments. Chemical
additives such as hvdrogen peroxide or
sodium h y pochi orite can whiten fis h
Iiesh, hui their employmcnt can intro-
duce unacceptable deterioration in
texture and flavor. The Japanese
method of making minced fish blocks
 surimi! involves v ashing minced Ilesh
with conious aniounts of water atter it
has been separated from bone and
skin as w«11 as using headed and gutteii
fish to obtain the minced Iiesh ITani-
kawa, 1971!. The advantages of this
method of leaching blood pigments
from minced fish tiesh prompted us to
study its adaptability for making rninc-
ed blocks from tish frames or headed
and gutted tish that would bc suitable
for th» manufacture of hsh sticks.
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1 ass < aw I<Eater<i>1 Ihrougha mcal-
bone separator and wash the
ttcsh while it is being separated.

3. Dcwaler the minced tlesh,
4. Pass dev atcred flesh through a

strainer.
5. Prepare minced fish blocks

t'rom the strained n<aterial.

Several species have been used so
far in these tests. Fillcting leftovers
 backbones or frames! have included:
cod  G«d«s rr«>r!«<a!, toni cod  hfi< r<r-
!z«<l«s «rr»cod!, cusk  Bras<»e !r r<rsr»c!,
flounder, mixed  Pse«<!<rp!e«ror«'cres
a<r«rir ar«<s, Lirr<ar<da f< rr«gi r«'a,
Hi p puglosx<ridcs pk»< ss<>i <!es, and
Gli pvr«. p!«<!«~ <urr«rgl<rss«s! Headed
and gutted species have included:
whiting  M<rl«c<i«s !>i!ir<euris!, ocean
perch 1 S< !>aire< r»aririas!, and herring
 C<'«pc«!>«rv r<g«x!. Fresh water species
tall headed and gutted! have included:
c:<:p  Cypriru<s curpi<r!, sucker  Ca<oa-
«r<rais < 0>»rr«rsor«<i!, sheepshead  A p-
!<rdir«r«u !;r«r«<i<>is!, and white amur
 C<cr< rp!<ar! r<!,<rd<rr«d<'/!us!. With the
exception of herring. the edible llesh of
these species consists mostly of white
muscle with a small amount of dark.
lateral line muscle. Again, with the
exception of herring. we found that
species differences were less important
than our processing and handling vari-
ables in influencing the quality ot our
minced blocks.

Heading and Gutting

Removal of heads and viscera lif the
fish were not gutted atsea! is presently
done b1 hand labor. Using a band saw
to cut off the heads has increased pro-
ductivity but heading and gutting
equipment would be more satisfactory.
Such equip<a<ant is available for certain
species or sizes and shapes. but there is
a need for <nore versatile heading and
gutting equipment to match the versa-
tility and throughput of meat-hone
sepal'at ors.

Flesh Separation and Washing

Flesh can be removed from skin and
hone in a variety of commercially

dv «i 1 a bl e ni eat-bone sepa rat o rs. We
;<re using a Hihun <Model 15 separator'
 Figurc 1: scc;ilso Figures Z. 3. and 0k
This machine contains a wide 11cxiblc
belt that moves against the outside of a
rotating, perforated metal drum, The
belt anu drum move at different speeds
in the same direction. Since these
speeds arc different.  lcsh is separated
by a shearing action as well as thc
mechanical pressure between belt and
drum. The mesh passes through the
holes of the drum while bones and
skin are dumped off the end of the
belt. Although wc have used drums
with 3 mm or s mm holes. we settled
on a drum with 7 mm holes in most
of our testing to increase the yield
of recovered 11esh and to minimize

fragmentation of bones in thc
separator.

We have found that washing the
11csh as it is being separated frn<n
bones ai<d skin offers several advan-
ta cs. The most obvious one is that
it leaches a si nificant amount of
blood before the blond clots and be-
comes insoluble in v" atcr. Washing
also hastcns movement of thresh down
the drum and out of the niachine,
Originally, wc used a garden hose
with an adjustable nozzle and sprayed
the water by hand into thc llcsh-packed
holes of the moving drum. More

recently, w e mounted adjustable
nozzles on the separator itself to elim-
inate this requirement for hand labor.
The amount of v ater used has been in
the order of" to 3 times the weight of
dew atcrcd minced flesh obtained.
This amount of water is considerably
less than the ratios of about 7 or more



Figure 2.� This Slbun separator is being
used to separate minced tlesh from llllet-
ing leftovers  fish frsmesh shown ~ l A.
The recovered minced flesh ls shown at
B, the waste at C, Thi ~ ls the machine of
Figure t without ths washing device snd
the dewaterlng screen.

Figure 3,� The Sibun slrsiner is used,
ss desired, lo Improve ths quality ol
dswatsred snd unwashed minced flesh
oblsined from s separator.

Dewatering

Ocw.  »ring the minced flesh is th»
nex  st»p in th» proc»»s. Are hav» put
a p»rfora »d scr»»n «round the»nd of
the drutu in th» s»para or. This screen

'h -inch holes and is 3
f»»  lvrttg. M osl of th» w«tcr ss hich was
mixed wiih the mine»d A»sh in th»

to 1 used by Japanese technologists in
svashing minced mesh to make surimi.

Although our purpose in washing
the minced t'csh was lo reduce color
by rernovin blood pigntents. other
solubl» comporlcnts were presumably
leached out as weH. The to al amount
of solids washed out was estimated at
10 percent of the weight of the un-
washed minced flesh. 1 he weight of
th» ss a»hcd 11»sh itself was variable.
1 he t:apacity of ntuscle proteins to
hold water is ssell known. This capa-
ci y i» affected by particle size, amount
of u a er used, intimacy of mixing as
well as temperatur». and tilne condi-
tions.

Figure 4.� Close-up view of Slbun strainer to show separation of mmced llesh from skin or bono
I ra g m en is.



drurii drnps nut during the Arsi third
ul thc niin«cd tlesb's travel do«n this
screen. }-In« i»uch ss ater to remus e
fi util the iiii need Aesh «hi«h drops off
this scr«en and what equipment to usc
for  his d«»at«ring are t»o prnblenis
fnr v hich v,c have onl> partial answers
at ihc present time.

Removal nl excess water is necessar>
froni a techno!ugica  as «ell as a con-
sumer sic»point. For example, in the
manufacture of hsh sticks, the blocks
from which these sticks are cut should
hase less ihan 5 percent "drip"  a
measure nf cvccss water!, If these
blocks have more than 5 percent excess
water, sticks made from them tend to
have too !nose a coating of batter-
breading and are apt to "explode" dur-
ing cooking,

On the other hand, removal of too
much moisture from minced Aesh can
accelerate deterioration of the Aesh
di., ing fruz«n storage. The relation of
moisture content ur . atcr activity to
rate of lipid osidatror ias been worked
out in several model s>stem st:idies as
well as in various foods  review by
!serai and Fiinh. I r73!. The irreversible
denaiiiratinn of tish muscle proteins.
especially the ms olibriilar prorein,
during frozen storage has been studied
from this and orher aspects t reviews by
 'anne!i, l968; Dyer, 1968!. The rate
of this dcnaturation nr loss of water
holding capacit> might be slav ed
down by holding the muscle protein
under riinre Iavnrable conditions
 Is.ing,  966!. To reverse the loss nf
water-holding capacit> b> lish muscle
proteins. chemical conditions such as
the use nf detergents or a highly alka-
line pH have been suggested. but such
cunditions are generally unsuited to
storing edible fish muscle.

Itma> bc difficult to stop a dewater-
ing operation at the proper time if one
relies sole!> on analyses for moisture
content. Ii is passible for one to devel-
op a rapid, intuitive proccdurr with a
bit of pracrice and follow-up analytical
determinations. After several oppor-
tunities fnr practicing this art, I found
that a sample of minced Aesh should
not form a puddle of water in the open

palrii nf my hand. but this Aesh shnuld
lnl ili ll slii ill puddle if I squeezed it
gently. This subjective judgment h;id
a surprisingly good correlation «ith
thc;inal>tical data obtained froni the
minced blocks produced from this
washed Aesh.

Apart lrnm the problem ul' huw
much rn dewater the minced Acsh
alter it leaves the separatur, we are
also investigating dcwatcring equip-
ment sshich is feasible on a commer-
cial scale. This equipment can be
classified into three broad categories:
screens, presses, and centrifuges.

On a pilrit plant scale. we found that
nylon i»esh bags  " laundry bags" ! were
a satisfactory type of screen for de-
w a ter in g. A t ter several em p iri ca! tests.
we set tied un pl acing about thirty
pounds of wet minced Aesh in a bag
and hanging it un a support in a chill
storage room �6 - 40 F!, The bag «as
hune for one hour or less. dependiiig
nn thc time needed:o dcv ater the
tlesh.

On a commercial scale. thg use of
nylon mesh bags can introduce prob-
lems such as slow throughput rate.
high space requirements, and laundry
expenses. With the cooperation of'
commercial processor's. »e are testing
a Ssveco sibrating screen for dcwater-
ing minced Aesh, Several options are
available with this equipment. Some nf
these options affect the throughput
rate as wcl! as the amount of dev at«r-
ing of the washed minced Aesh. For
example, larger per forations in a
~creen increase thrnughput rate ipar-
tially because more "hnes" escap»
with the liquid!, and a larger diameter
screen allows more time for dewatcr-
ing the Aesh. At pre~ent, we are using
a single 5o. 20 screen  upening 840
microns. 0.0331 inch! live feet in
diameter in a Sweco unit. This may
not be the best combination for all
applicatinns, and for example, we are
contemplating the use of a second
Sweco unit to recover the "lines" that
pass through the No. ZO screen with
the water.

Presses are commercially available
in a wide variety of capacities and

pressures ishi«h can he applied for
de«atering. We have used a simple
«ider p ress on a pilot-plant sc;ile
«ith assent i;illy the same results as
obtained b> hanging a nylon nlesh
ha ' of min««d flesh to dewater it.
We arc still looking for a press with a
commercial!y feasible throughput and
«ith quite luv applied pressures.

 'cntrifuges are also as'ailable in a
«ide variety of «quiprn nt. Our initial
experiments in dewatering minced
Aesh were ha~ed on a domestic tv pe
«ashing niachine on a sr in-dry cs'cle.
The c;ipacit>' of this bat h centrifuge
v as nbsiously too small lur commer-
cial use, hut »'c gained sor»e useful data
rising it, Originally, it v'as capable of
generating a centrifugal force of abnut
70 pounds pcr pound of Aesh. This
fnrce tended to overdry the minced
Aesh so we geared it dosvn to provide
a centrifugal force of about 30 pounds
per pound ol tlcsh. This lower force
v as an iniprovement, but minced
blocks made from this dewatercd flesh
had no drip at all.

On a commercial scale. centrifuges
offer advantages of cornplcte recovery
uf solids  inctud!ng 'fines"! and con-
tinuous operation. We have used a
D«Las al solid bowl centrifuge to
dev ater minced lish after it bad been
put through a strainer as weil as the
separator. By using centrifugal forces
of 100 to s � pounds per pound of
tiesh, drip was reduced frnm 8 percent
to 3 percent cscn though the moisture
content of thesc dcv;atercd "fines" v as

85 percent.

Flesh Separation by Straining

It is possible to prepare minced
blocks from dewatered flesh that has
not been put through a strainer, The
texture nf such blncks is at least equal
to to the texture of minced blocks pre-
pared from V-cuts. However,
block~ mav nnt have a uniform appear-
ance. The!' may have a few blood clots
 not soluble in v:ater!, small pieces a
skin nr helly membranes. This nan-
uniformitv in appearance may be di'
advantageous in preparing fish sticks
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Odor and Flavor

Texture

Making Blacks

from such blocks, Occasionally, a few
small bone chips may be found in
these blocks; and if found in a fish
stick, these chips are not desirable.

To improve unif'ormity of appear-
ance and freedom from hone chips. we
have been putting the dewatered Resh
through a Bibun strainer before making
minced blocks, This machine uses an
auger or "wiper" blade to place the in-
coming materralagainst a perforated
cylindrical screen. A conical tube is
used at the far end of the screen to
create a slight back pre~sure which
helps squeeze the flesh through the
holes of the screen. Bane chips or skin
pieces pass through the conical tube
along with some of the Resh. This
"waste" can be put into a second
strainer to increase the yield of flesh if
desired.

The perforated cylindrical screen
can be labricated with a variety of dif-
ferent sized hole~. We have used
screens v i h hales betv een 1 and
3 mm diam»ter, Choosing a size for a
particular application involves three
consideration~: desired size of Aesh
particles. freedom from skin pieces.
and yield of Aesh. With a larger hole.
the Aesh is not minced as thoraughls,
but there is a possit; lity tha . some
small pieces of skin may be forced
through the hales, These pieces would
give the Aesh a non-uniform appearance.
This possibilitv can be avoided by using
a very low back pressure in operating
the strainer and. if desired. by using
a s»cond strainer  o separate mine»d
Aesh fram the "waste" mixture a 
Aesh and skin pieces discharged hy
the first strainer. On the o her hand.
using a screen v ith a smaller hole
enables one to use a wider range of
back pressures ta increase the yield ot
Resh t'rom a sing'le strainer althciugh
this Aesh is inure thoroughly minced.

1'sually, we have frozen the niinced
Rash 10 pl eserv» it. Oui' te»hn ques

were similar to commercial methods
for freezing fillets into blocks, The
minced flesh was weighed into either a
13Vz pound or a 16Hz pound waxed
chipboard carton, frozen in a plate
freezer. then stored at 0 F. We have not
used Aexible films to inhibit desiccation
sir oxidative deterioration during stor-
age. Such overwraps have been used suc-
cessfully to preserve a varie y of frozen
food~, in general. and to preserve
surirni, in particular. by the Japanese
industry. Mawever, such overwraps
are not common in our regular block
industry, and their effect on the storage
life of minced blocks has not been
determined.

W'e have not determined the effect
of specific compounds on the frozen
storag» life of minced blocks. In the
Japanese method of making surimi,
the washing step is designed to remove
componen s which. if left in the
minced flesh, can accelerate deteriora-
tion in its quality during storage  Tani-
kawa, 1971!. The Japanese method
also includes adding salt, sugar, con-
densed phosphates. or other additives
to inhibit protein denaturatian  loss of
warer holding capacity! in the surimi
during storage  Tanikav a, 1971!,
These addi ives and antioxidants have
also been used for stonng minced
black rockfish blocks to be made into
fish sticks  Teeny and Miyauchi. 197"!.
Unlike most of the species we have
used. black rockhsh itself is notorious
for poor frozen storage life due ta lipid

xidation. Our liri .ted experience sug-
.  ha , without additives. the useful

 . ozen storage life of minced blocks
can be extended by improving the time.
temperature, and sanitary conditions
of making thesi: blacks. as v ell as thc
frozen storage conditions.

EVALUATION OF MINCED
FISH 8LOCKS

The quali y of aur minced blacks
was evaluated by twa organization>,
the Nls I.S Inspection Service and a
private consulting labara ary. Both
evaluations were niadc in Glau»est»r,
lv assachusct ts, on a frozen sar i Ale .

that we provided. Both organizations
used  he criteria given in Figure 5.
Descriptive analyses were based on a
4-point scale  Fxceuent, Good. Fair.
Unacceptable!, and numerical analyses
were based on standard AOAC
methods.

Appearance and Color

Washing the minced Aesh did
improve the appearance of the minced
blocks. The color of these blocks was
described as reasonably off-white
rather than snow-white. Clotted blood
was not removed by the washing treat-
m»nt, but the strainer treatment broke
up these clots and diffused their color
in o the rest of the Aesh. Some varia-
tion in color results fram the choice of
species or form of raw material from
which the minced Aesh is obtained.
We have found that a slig"   pink color
 the color of vers dilute normal blood!
in a minced block has been synony-
mous with good odor, Aavor, and low
total plate counts. ln contrast, minced
block~ which have a brownish tint  the
color of dilute oxidized blood! may
have developed a rancid. bitter Ravar
and/ar a higher total plate count.

The niajori y of the saniples received
a ra'ing af good or t'air by both inspec-
 ian agencies. Those samples receiving
the hiaher ratings were described as
"bland liavor" and having "less odor."

Comments were made on the texture
or "mouth fce!" of these minced block
s.imples. These commen s were macle
 nor» fr»qu»ntly on the blocks which
had th» better ratings for color, odor,
and favor. They included ad!ect ves
such as "rubbery" or 'tacky." It is not
clear wh»ther these adjectives were
based on subj»ctive comparison with
a tvpical re gular  filet! black or v i h
a typi»al minced cad block made from
iv'-cuts. Although textural evaluations
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tend to be more suhjcctite than taste
evaluations. it appears that further
RA.D work is appropriate to make the
textura! qualities of minced blocks
more acceptable to American con-

suiners.

The moisture content of minced fish
blocks prepared from washed f!esh has
been in the order of 75-85 percent.
From the results of our sensory data,
we suspect that the flavo and texture
of minced fish blocks might be im-
proved if they have a moisture content
in the order of 5-10 percent greater
than the original fish muscle. Love
 !970! has reviewed factors which
affect the moisture content of fish
muscle itself.

I be drip content of the same
b!ocks varied from 0 to 10 percent.
I 'nlike i,« isturc content. drip is a
measure f protein quality or water-
holding capacity. We have prepared
good quality minced blocks with 80-
 � pere nt moisture on several occa-
sions: however, we do not have
enough storage data to indicate the
sui'... vility of such moisture contents
on prolonging the useful storage life
of these minced blocks. Our limited
expe- nce in storing minced blocks
does uidicate that minced fish fiesh has
a greater water holding capacity than
intact fish muscle initially, but the
minced  !esh can be dehydrated more
easily by fiuctuations in time-tempera-
ture storage conditions as we	 as moist-
ure permeable packaging.

Bacteriological Analysis

The lowest total aerobic plate counts
in our niinced btocks were in the order
of !Oa to � per gram. These counts
were hi ghly dependent on the fresh-
ness of the raw material. They were
inf!uenced by the speed with which we
processed this material. They were !ow-
ered only s!ightly bv washing the
minced mesh before freezing it. When
we used freshwater species, coliform
and coagulase positive staphlycoccus
were also estimated. The resu!ts  !VIPN

per gram! did not indicate excessive
contamination,

Miscellaneous Materials

Under this heading are categorized
such things as parasites. bones, scales,
blood spots, dirt, membranes. True
parasites such as codworms or Sphy-
rion buttons were not found, presum-
ably because our raw materials did not
contain them. Occasionally a curled
piece of white belly membrane was
found which superficially resembled a

codworm. Bones were not found partly
because we exc!uded bone chips less
than 'isj-inch long from our definition
of bone, Sca!es and dirt  foreign
materia!s! N ere eliminated by separat-
ing handling of the raw material from
handling of the minced fiesh. Blood
spots  clotsk pieces of skin or belly
membrane and bone chips were some-

times found in separated, but
strained, fiesh due to the hole size of
the separator's drum �, 5. or 7 mm!
and the tension, of belt against drum-
These pieces were removed by putting



LITERATURE CITED

Physical Characteristics

MFR Paper 998. The paper above is fram Marine
Fisheries Review, Vol 35, No. 8. Rearints of this paper,
in limiteff numbers, are available .'rom D83, Technical
information Division, Environmerital Science informa-
tion Center, NOAA, Washington, DC 20235.

AGPO 799 ~ 4I5

297

the separated mesh through a strainer
 I mm holes in its screen! and avoiding
excessive back pressures while operat-
ing the strainer.

Physical characteristics ldimensions
and angles, dehydration, ice pockets,
voids! relate to the techniques used to
form and freeze a block. Our method of
forming minced blocks by hand was
satisfactory. but the extrudability of
this minced fiesh suggests that a faster,
more productive method could be
developed t'nr commercial use. Dehv-
dration was hardly ever observed
because our blocks were usually not
stored long enough for this character-
istic to develop,
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Head and gut fish, separate
flesh from the skeletons, wash and
dewater, strain, and add flavoring.
Thatis the simplified recipe for...

Surimi A Semi-Processed Wet Fish Protein

DAVID MIYAUCHI, GEORGE KUDO, and MAX PATASHNIK

PROCEDURE FOR

MAKING SURINIIABSTRACT

The dei c'lr>pc>tent c>f the recit<i<>lovy  or prepcrri ttt> iicritrti, a iettti-pr<r«. itc'd ivet
liifi prc>tc'itt, ieci» rc'spc>ttxi hie for the rapid irierectsc in tire prod<<etio<i of "K<ttrtct-
/>r>i.<>"-rype l »cftti ti it> Jcrp<ttt. By h<'crt c> t>rc>«'.st< cl ittto xirrittii. tire fish t>iuxc I»
p> i<iris retain fi>r o lc>rtger titne thc' firtic'tivricrl prc>perties rc'el<tired f<rr tticiling>
g<» >d "Kct!ac<he>l'v" ortrf fixit sciit scigei. The pr< pcrrcitic!ri prc>c edrcre ctnd fctetc>rs
crffr < <i ttc tire rftt<tfi ty c>f scrrittti «rc' clcu<rihed.

The procedure for ~aking surimi
froni Alaska pollock in a typical
modern processing plant is described
below.

Heading and Gutting Fish

A!aska pollock are headed and gut-
ted by machine. Complete retnoval of
the viscera. ~pine. and black perito-
neum is required to produce a high
quality finished product. The fish are
taken by conveyor to a drum-type
washer to retnove slime. scales, blood.
hits of viscera, and other extraneous

materia!,

INTRODUCTION

Separation of Flesh

From the washer, the headed-and-
gutted fish are taken by conveyor to
the first flesh-separator machine, There
the fish pass b.tv'een a press and a per-
forated drum, The reiatively soft mus-
cle is forced through the holes to the

David Miyauchi, George Kudo,
and Max Patashnik are on the
staff of the Pacific Fishery
Products Technology Center,
,">!atfona! Marine Fisheries
Service, !sc'Okra, 2725 Montlake
Blvd. E., Seattle, %A 98112.
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ln the precediny paper on "Kama-
boko". the rapid increase in the pro-
duction of "Kamaboko"-type products
in Japan to over l million metric tons
in ! 970 was cited. This increase was
made possib!e io a large extent by
Japanese fishery scientists who devel-
oped the techno!ngy for preparing
surimi, a semi-processed wet fish pro-
 ein, ln preparing surimi, the initial
process steps are identical to those
for preparing "Kamaboko": heading.
gutting. and washing the f!csh.' sep-
arating the fish muscle f'rom skin and
bones; washing and dewatering the
minced muscle; and straining. ln the
final process step, the strained mu~cle
is mixed with various additives to
stabilize  he fish proteins during frozen
storage. This mixture is packaged and
froren into rectangular surimi blocks.

The muscle proteins of many species
of fish lose their "Kamaboko"-forming

properties very rapidly once they are
frozen, However. when the muscle is
proces~ed into surimi before freezing,
the muscle proteins retain for a signif-
icantly longer time the functional

properties required for making high
quality "Kamaboko" and fish sausages.
Until the procedure for making surimi
was developed. the production of each
"Kamaboko" processing p!ant was
limited by the amount of fish muse!e
it could obtain from fresh fish, Now,
"Kamabuko" processing p!ants can
stockpile their raw matcnai to a~sure
full-scale production throughout the
year. The surimi plants. which have
been I ui!t in ports c!ose to the fishing
grounds, are mechanized for the ef-
ficient handling and processing of the
fish into surimi. The compact frozen
surimi block as a ready-to-use inter-
mediate raw material is more economi-
cal for shipping to and storing at the
"Kamaboko' plants in the larger cities
than are who!e fish.

The frozen surimi industry started
in the northern Japanese island of
Hokkaido on a small scale in 1960
but expanded great!y when equipment
io produce surimi was installed aboard
factory ships operating in the h'orth
Pacific and Bering Sea  Sakai. 19t>9!.
The produ ct i on of sur imi was 87,000
metric tons in ! 967 and increased to
'9,000 metric tons by 1970  Zaidan
Hojin Norin Tokei Kyokai, !97!!, Qf
the !970 production, the shore plants
in Hokkaido and the Tohoku district
in northern Honshu produced 
3,000
metric tons of surimi and factory
ships produced �9,000 metric tons.
primarily in the Bering Sea.



inside of the drum. The bones. skin,
and adhering Resh remain on the'out-
side of the drum and are scraped off
onto a conveyor belt. This "waste"
marerial from the first flesh separator is
COnveyed  o the h»cOnd fteSh-Separa Or
machine. which effectively completes
the separation of muscle from skin and
bones, The minced Aesh from the
tiesh separators is conveyed to a slurry
tank where it is mixed with about an
equal v eight of water and pumped to
flesh-washing tanks.

Table l~radea iOr Alaska PollOck  Theragra Cha COgramma! Surlmi eatabllehed by Ihe Hekkaide
Surimr Association in 1955.

Additives used Amount of
starch used

m "fsamabpkq"
prepared fOr
fo ldi n g test '

Moisture
content oi
washed

flesh
Poly-

pnosphate
Freshness Sugar

Grades of fish  sucrose! Sorbitol Glucose

Percent

SA
 Special
Grade A!

Oay Dour lish
ln rigor

79 02

Oay Dost tish
post rigor

0.2
02
02

1- to 3-day
iced rish

82 02
0.2

Washing and Dewatering
the Minced Flesh

3- to s-day
Iced fish

0.2
0.2

10

Folding lest Suriin: is processed int- kamaboko * tl 3 percent Noel and Ihe ndicaled amount of
starch. no cracks or Dreaks are permitted when pieces of kamapoko 30 mrn diarneier by 3 mm thick
are folded into quar ers

� O'F   � 20'C! is about I year  lwata et
al.. 1971!,

DIFF E RENT GRADES
OF SURIMI

Packaging and Freezing
Straining the Flesh

Surimi hs packed in 10-kg units in
bo h polyethylene bags and in frozen
toad cartons and frozen in horizontat
plate freezers. After freezing, they are
pac 1 cd tw 0 blocks per master car on.
Surimi should be stored at O'F or lower
since its storage life depends on storage
' efttperatures. FOr example, the Storage
ti!c ol' Alaska pollock suriini a  IO'I-'
  ! !'C! ih about 2 n!on hs hut at

The minced flesh is then fed through
a fiesh strainer v hich removes srrtall
bones. connective tissue. black shin
par i»leh. sCale~, and t»ndonS,

Mixing With Additives

The s rained Resh is mixed in a food
mixer or silent cutter with addi ives

Z99

A  the washing tanks, chilted water
is added to ihe slurry at a ratio of five
to ten parts of water to one part, by
weight. ot flesh and gently stirred to
leach out blood. flesh pigments, and
other water-soluble constituents as
well as to fioat out much of the oil,
The Resh is parrially dewatered as it
is conseyed through a rotary sieve. The
washing step may be repeated several
times as required. Because of the linlit-
ed supply of fresh water, on factory
ship~ the Resh-water ratio is 1� and
only a single wash is used. The  ime
of immersiori and of stirring is au o-
matically controlled. The washed
minced fiesh is then passed through a
screw press for final dewatering, The
pitch of the fiights progressively in-
creases toward the discharge end to
increase preShure, and thuS  he water iS
graduatly pressed from the minced
tteSh and p;lSS»S thrOugh Sn!all hOles
in the jacket of the pre~s. The desired
water content ot the dewater»d ticsh is
about 84-86 percent.

 hat retard denaturation of  he fish
protein during frozen storage, Nishiya
f1963! sho~ed that leaching the Resh
with water to remove inorganic sub-
stances and ss ater-soluble proteins,
followed by the addition of sodium
tripolyphosphate and sugars  sucrose.
glucose, or sorbitol! inhibits the rate
of denatura ion of the proteins, Sucrose
or sorbitol is added to surirni used in
high-quality "Kamaboko" that re-
quires whit«cotor, Glucose, which is
less expensive, is added to lower grade
surimi, which is used in fish sausage
because the browning owing to the
ainino-carbonyl reaction is not an
important factor in sausages. Thus, 5
percent sugar and 0.2 percent tripoly-
phosphate by weight of  hc minced
flesh are added and mixed for 5-10
minutes unt it uni formly distributed.
The temperature of the mixture must
be kept below 50'F �0'C!.

Processors have formed associations
that establish quality standards for the
various commercial grades of surimi
and issue grade ceriihcates for prod-
ucts meeting these standards.

f here are three grades for surim!
proces,»d at sea and four grades for
surimi processed by the shore plants.
For example. the four grades for
Alaska pollock surimi estabtished by
the Hokkaido Surimi Association in
1965 are given in Tabte t. The grade
of surimi is dependent upon the fresh-
ness of the lish used, In addition, the
surimi must niake a "Karnaboko"
that passes the folding test  see Table
I! in order  o qualify for a grade cer-
tificate. In making the "Kamaboko" for
the folding tests, varying amounts of
starch ai'e added  see Table 1!. These
amounts depend upon the potential
grade of the surin!i, which in turn
depends on the freshness of the Rsh.
Atso, a higher moisture content for
the washed flesh is permitted as
the amount of starch used is increased,
0 h«r objective quality tests that may
be us»d in»iud», measurement for
resili«nce. pH, and whiteness.
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ln view of the continuing high
Japanese demand for surirni to be
used in "Kamaboko". fish sausage and

ham. and the prospects of relaxation of
import restrictions hy Japan, interest
has been expressed hy some hshcrics
groups in the potential of producing
surimi in the United States for export.
Some of the factors that should be
considered by interested groups from
the ' echnicalaspects of producing
suriiiii have been given in this paper
and in the preceding paper on 'Kama-
boko". Factors for initial consideration
are summarized here,

The inherent "Kamaboko"-forming

capability  elastic characteristic or
gel-forming capacity! of fish muscle
proteins varies from species to species
as does ihe rate of loss of this "Kama-
boko"-forming capability during iced
storage of the fish. For a given species,
factors such as freshness of the fish,
age and sexual maturity, season. area
of catch, etc., may affect its "Kama-

boko"-forming capability, Thus. each
species must be tested for its suitability.
For economical processing. the fish
must he available in abundant quan-
tities throughout a longseason.

Commercial equipment available
for surimi production includes flesh
separators, washers. dewalerers. and
strainers. Heading-and-gutting ma-
chines have been dcsigncd and are
available for such species as Alaska
pollock. now used for surimi produc-
tion. All unwanted soft material  i.e.,
kidney. bits of viscera, dark membrane
lining the visceral cavity! that could
be separated from skin and bone
together with the tish muscle must be
removed before the fish is pas~ed
through the flesh separator. For
example, the Japanese have developed
machines that remove the Alaska pol-
lock's betty flaps, which are lined with
a black peritoneum. and the backbone,
Similarly, any species suitable for
surimi production must lend itself to
rapid and economical heading, gutting,
and removal of' soft extraneous
material.

To produce surinii
"'cuts  hequality standards niw t~i I

theJapanese surinii manufact,; ~
:isa octation will require close qu.i

cori t rof,High standards of s;i»ita; »
are required lhroughout the Ist,~«»'~~ ng pl;int

owing to the opporttirtrts
' actci'ialcontamination of the ni i » . >,

mus.cle during the various Iu,~<,
''ig steps

and hccause final "K,ii

products have only
"sf she}f

life. The Japanese hase,v,s.~,
Nsnst rated

that a high quality suriii» ... I,
Y. pro-duced by using goosl

practices.

Anonymous. 1971. Zuseii
 Illustrated Fisheries
19 1,! tn 7aidan lloiiii
Kvokai iAgric. For. Coi ls I,> ' '" 1iikei'4 '.n
Japan it9 p. ' ' ' '. 1 okvo,

fwata, K., K. Karma, S. 1'iuiu~
rikada. 1971. Study
;iozen stored Alask
i'he inHuence of freshiiqss �i ss, "'"" � l.and changes in storaire i«iiIi>> �.',�" atc" at
Jap. Soc. Sci. Fish. 37,eitn r. t'1 '" e Bull.

'.Vishiya, K. 1963. Speciiil k, 1«-,s
posium on Cold Storatte
Meeting Jap. Soc Sci, I isri' l l. vis 10 p

Sai'ai, K, 1969. Japanese rns issis
hig demand for minora
4ews tnt. gi9!: ts-t6, ' s k I ish.
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"Kamaboko," animmensely popular
staple in the Japanese diet,
gives fJ.S, fishery products
researchers food for thought.

"Kamaboko" The Giant Among Japanese Processed Fishery Products

MINORU OKADA, DAViD MIYAUCHI, arid GEORGE KUDO

ABSTRACT

About 25 percent of the Japanese fish catch is processed into "Kainaboko," an
elastic heat-paste«rized fis cake. In l970, over I r»illion i»etric toils of "Kaiiia-
hoko"-type prtrdur ts were produced. To make "Kai»aboko," the fish muscle is
separated niechanically froi» skin and bvires. washed, and inixed arith other in-
gredients while being ground iiitv a siicky paste. The fish paste is then shaped
arid hr ot-pasteuri= ed. The authors describe factors affecting the quality of
of "Kaiiiuh<rko.'

1NTRODUCTION

Pipura t.� The U.S. flah catch in 1970 totalled
2,7 ma!Ion metric luna, ol which ahout BB percent
 unahaded area! waa utilized aa leod; the 1970
lish CaiCh in Japan tclalled 9.$ mtlhon rnelrlC
tone, ct which 80 percent  unaheded area! waa
uriazad aa leod.

States for food. This paper is the first
in a series to describe some Japanese
fish products, processing techniques,
and how we might apply theni in the
United States.

The products that may be of most
interest to Atncrican food processors
appear to be "Karnaboko" and fish
sausage, "Kamaboko" and fish sausage
are produced by grinding raw lish
muscle with salt and other ingredients

Minoru Okada is a biochemist
with the Tokai Regional Pish-
eries Research Laboratory, Min-
istry of Agriculture and Forestry,
5, Kachidoki, Chuo-ku, Tokyo,
Japan, David Miyauchi and
George Kudo are on the staff of
the Pacific Fishery Products
Technology Center, National
Marine Fisheries Service,
NOAA, 2725 Montlake Blvd.
K., Seattle, 'KVA 98112.

The fish catch of the United States
in l970 totaled 2,758,300 metric tons,
of v hich about 66 percent was utilized
as food, About 40 percent of the totai
catch was marketed fresh or frozen,
24 percent was canned, and 2 percent
was cured. Even though the per capita
consumption of lishery products re-
mains at about l0 to l2 pounds, the
consumption of fishery products in the
United States has been increasing
owing to the increase in population.

fVlost species of fish for which a
strong consumer demand exists are
fished intensively. fvlany are overfished.
To provide for this increasing demand.
we roust therefore look toward those
fcw resources that remain underutilized
and develop methods of preservation
and processing into products that will
be attractive to lhc domestic consumer.

ln comparison. the consumption of
fish in Japan is aniong the highest per

capita in the world. The fish catch of
Japan in l970 totaled 9,314,300 metric
tons, of which 80 percent was utilized
as food  Figure 1!. The Japanese use
several hundred different species of
fish to produce a wide variety of pro-
cessed fishery products. Dependence
on seafood as the principal source of
animal protein has resulted in the use
of this protein in many ways that are
unique to the Japanese. Some of these
products and processing procedures
could have application to the use of
the fishery resources of the United
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PRODUCTION

Pro duo! Production  merits iohsi

Choke we
Kamaboko
Saisumaage
F ish SauSage ahd hamS
Othera

] 9a,035
336. 365
289.501
161 753
17,722

Tot ~ I 999 376

lr. comparison, the
these products in
I',ie riC tOnS  Figure
 .II s million rrietric
f971!.

total production of
f958 was 436.592
2! and in l970 was
tons  Anonymous.
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art J ilteii eookirig. The> ore marketed
in 3 v;iriety Of fermS, Iex tires, RavbrS,
and esen cofors. AH of hose properfies
c;in lt«:I to J I tic J to su i�  the demands
«f L'.S, consuniers. This paper describes
 hc ltrepiir. iron and properties of
"K:imal;oko" � a Japanese-style tish
cake.

The J;tpanese word "Kamaboko" is
used in tv o tvays. As a generic 'term,
I  is Ihe n;ime of an «las ic or rubbery
Japanese-sr>le fish cake. As a specific
term. kamaboko fu~ed in this paper
with nO queraiien marks! iS the name
ot' 3 par ieular  > pC Of fish Cake.

"kamaboko." the elasric fish cake,
is made svi h ground fish muscle as
 he principal ingredient; starch as a
Ihickeriiiig agent; and sugar, salt. and
nionosodium glu amate for Ravoring.
The mixture is hea -pasteurized by
steat.ting, broiling, imnierSing in boil-
ing «ater, or deep-fat fr> ing. "Kama-
hoko" is descnbed b> others as a
Je,::.CSe-S >le fiSh paSte ITanikaWa,
l97I and as a fish producr:esembling
meat '1af  A-iano, f965I. lr is a ir;idi-

tiorial ii od relished by the Japar cse
2nd i.S ine;lied Of prOduC ian Can be
fc un.' n w rittcn J: panese documents
of the ..'Ih Century,

In  968. about 25 percent of the
Japanese catch was precessed inro
"Kamaboko" products and fish sau-
sages. Close to I miilion metric tons
of product were made as follosvs fTani-
kawa, 1971!:

FIgur ~ 2.� prOduelieh Of "Kamebnko" prOduci ~
ahd Bsh seusegee In Japan rnor ~ then dOubled
frruh 19SB io 1969,

The following factors were ins ru-
mental in the rapid growth of "Kama-
boko" production:

I. U'ith the recent rise in incomes.
chiinges in rhe dietary patterns resulted
in a greater consumption of prorein-
aceous a 0 J ready-to-eat t> pcs of
foods.

', Appearance and favor of "kama-
bo' o" can be easil> alrered to meet
consumer demands b>' adding various
ingredients to the minced Resh,

3, Underutilized species and fish
having low acceptance because of Rat or
dericiencies or poor appearance in the
fresh state can be used successfully as
raw m a  eri ats.

Recent development in process-
ing machines permits large-scale
production.

5. Keeping quality has been in -
proved with recent advances in pack-
aging and processing.,

6. Basic studies on fish muscle
protein have hasrened the develop-
ment of a technology that improves
qual i t> an d t he econ omi cs of produc-
tion.

TYPES OF "KAMABOKO"

"Kamaboko" is made in various

shapes, colon, and Ravors depending
upon the ingredients and heating
methods used. The three main types
are as follows:

I. Kamaboko fused as a specific
term : a fine-textured white clastic fish
cake that is mounted on a small board
and cooked by steaming and/or
broiling.

Chih«w 3: a Iuh tlar-vhapcL  fish
cake. st hieh is coekeJ h> broiling.

3 SJIviiiii'idge: 3 di.'I'p-fat fried fiSh
cake i»tide in various =liapes such as
3 biill. St!It.tre. disk. or C> linrJCr.

f~'l A NUF AC TU R I N G

P ROCEDURE

FOR "KA,hlA BOKO"-TYPE

PRODUCTS

In nraking "Kanraboko," the niuscle
from h ca le J-;In d-gur ted fish is separated
trom skin and bones. washed with
sv aier, and mised with other ingredients
while bein. round into 3 homogeneous
sticky paste. l'he tish paste is then
shaped and heated.

Separation af Flesh

The fish are headed and eviscerated.
Atter washing, the headed-and-gutted
fish are put through a Resh-separator
machine. which has either a perforated
S eel drum nr plate and a preSS. lhe
fish is passed under  he press, which
forces enlv rhe muscle th. " "h smail
holes of the perfora ed dr' or plate,
thus convenicn ly and i fectively
separatine muscf» from skin and bones.

The iield of' minced Resh depends
on the pressure applied to crush rhe
fish as well as on the species of fish
used. The yields of Resh from Pacific
Ocean fish using a small drum-type
separator varied from about 28 percent
for Pacific cod to 66 percent for Pa-
cific herring <Miyauchi and S einlterg.
1970!,

Washing the Flesh

The separated minced mesh is wad ~
well with chilled water to remorse
blood. Resh pigments, mucus, and fat.
ss'ashing improves the color and odor
of the muscle and significantly
proves the elasticity of  he processe f
product.

One part by weight of Resh
stirred with five to seven parts by
weight of water in a tank, the Resh
is allowed to sc tle, and the supernatant



Species

Cooking

Shaping

is removed. The same volume of chilled
water is added again to the flesh and
stirred. The washing operation, is re-
peated three to five times. The washed
flesh is dewatered by pressing or
cent ri fu ging.

Grinding Fish Muscle
with Ingredients

The dewatered minced flesh is re-
duced to a pulp in a meat chopper and
then ground with salt and other in-
gredients in a stone mortar for 30 to
50 minutes. The stone inortar has
three or four pestles which rotate while
pressing the inside of the mortar. By
the kneading and crushing action of
the pestles, the texture of the muscle
is gradually demolished and ingredients
are mixed uniformly into a sticky paste.
The temperature of the flesh mixture
is kept below 15'C �9'F! during this
grinding by using prechilled or refrig-
era ed stone mortars, which serve to
absorb the heat generated during this
operation.

The ingredients used in "Kamaboko"
vary v'idely according to the type of
product, the cost. or the lc. ality of the
production. Salt content r 'nges from
2,5 to 4 percent. Lower salt content
results in poor texture, and a higher
content gives too salty a taste. Sugar
and monosodium glutamate are most
commonly used as flavoring ingre-
dients, Sodium inosinate, flesh ex-
tractives. or "mirim"  specially flavored
rice wine! are also used as flavor
intensifiers, Egg white is added to
improve the glossiness of the product.
Starch is added when necessary to
improve elasticity of the product. More
starch is used in cheaper products
because starch enables the addition
cf as much as twc to three times its
weight of water while maintaining the
desired cohesiveness.

"kamaboko"-type products are
made into different shapes and sizes
by machines. Each of the three main
types � kamaboko, chikuwa. and sat-

sumaage � has its own shaping machine.
The ground fish paste is shaped as soon
as possible after preparation because
the fish paste often sets, if stored, and
then cannot be shaped. Since setting
occurs more rapidly at higher tem-
peratures, the fish paste is kept chilled
to prevent setting.

Three main types of cooking pro-
cesses are used: steaming, broiling, and
deep-fat frying,

Steaming is used for most kamaboko
today; the raw kamaboko on the
wood board is cooked continuously
as it is conveyed through the steam
box.

Broiling, formerly the cooking
process for all kinds of "Kamaboko,"
'is now used mainly for chikuwa,  he
tubular lish cake, and for a high quality
"Kamaboko" called "yakinuki kama-
boko"  broiled kamaboko!.

Deep-fat frying is used for satsu-
maage. Soybean, rapeseed, and sesame
seed oils are the usual frying oils,

After cooking, the fish cakes are
rapidly cooled and packaged.

FACTORS AFFE CTI N G
QOALITY OF "KAMABOKO"

Elastic Quality or "Ashi"

The distinctive eating characteristic
of "Kamaboko" is its elastic quality,
called "ashi" in Japanese. Elasticity
and flexibility are the basic character-
istics of a good "ashi." ln addition to
being a determining factor of the
eating quality, "ashi" also affects the
appearance, especially glossiness, and
the keeping quality. "Kamaboko" with
bet ter "ashi" has better appearance

and better keeping quality,
The "ashi" of "Kamaboko" depends

on factors such as the species of fish
used, freshness of the flsh, and pro-
cessing techniques. The best quality
'Kamaboko" is produced from fish
that have the proper gel-forming
capacity and by the use of good estab-
lished processing techniques.

It is wefl known that "ashi" or
elasticity of "Kamaboko" made I'rom
different species of fish varies greatly.
For example, fish such as black marlin
or croaker will make a very elastic
product but many smail pelagic fish
and fatty fish such as sardines, mack-
creI, or saury will make products with
very poor elasticity. Some of these
fatty fish immediately after death,
however, will make good elastic prod-
ucts, but their "Kamaboko"-forming
capabilities decrease rapidly after
rigor mortis sets in, After these fish
have been iced for two or three days,
they make only a crumbly product.

Lizardfish is considered one of the
best raw materials for "Kamaboko"
in those areas where fish can be caught
in nearby waters and can be processed
soon after catching; but lizardfish
loses its hi gh "Kamaboko"-forming
capabilities ' thin three or four days
of iced stor ge after catch, The gel-
forrning capability of black marlin and
croaker, on the other hand, is not
markedly affected by the.'- freshness.
Even after being iced for periods as
long as two or three weeks. they make
an elastic "Kamaboko." Thus, the
classification of species on the basis
of their "Kamaboko"-forming capa-
bilities is not easy, Fish having good
gel-forming capability irrespective of
freshness are regarded as the best raw
material; and fish whose gel-forming
capability is rapidly lost after catch
are considered an inferior raw material.
The suitability of a species for making
"Kamaboko" must be judged by the
functional properties of the muscle
proteins at the time the lish is pro-
cessed into "Kamaboko."

According to experienced "Kama-
boko" producers, the age of the fish,
fishing ground. and the  ime of year
are important factors. Young fish have
better "Kamaboko"-forming capability
than old fish, and fish immediately
after spawning have the lowest "kama-
boko"-forming capability,
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Some of 'the various parts of the pmcsss
in producing suriml sad "Korneboko,"
trom top Iofl, counlorctockwi so: Flesh
~ eparatlon by machina; ouriml reedy
tor packing in polyethylene bogs: con-
veyer bringing "Kemsboko" tram con-
tinuous cooker; cooling "Kame boko";
storage of frocsn euriml; a vlo» of Iho
interior of s Japanese suriml snd "Karoe-
boko" plant   1ggy model! including
wash tanks Ior ovtrudod flesh, ~ centri-
fuge, hydreullo pr see, strainer, and
block former.



Ingredients

Relation of "Ashi"
to Extractability of
Myoftbrillar Proteins

"Kamaboko" with good "ashi" is
produced from hsh muscle containing
nearly maximum amounts of extract-
able myofibrillar protein. It cannot
be produced from denatured muscle
proteins such as those found in dried.
salted, or poorly stored frozen fish,

A concentration between 1.2 and
I.5Jcr xaCI gives maximum extraction
of myosin from lish muscle as well as
the best resiliency in the finished
product  Shimizu et al., 1954; Shimizu
and Simidu, 1955!. The use of salt at
these concentrations, however, would
make the product too salty, and 2.5
to 3.5 percent �;4 to 0,6 M! iilaCI
is used in the commercial "Kama-
boko" production. The enhancing
effect of polyphosphates on the
elasticity of the product is attributed
in part to their ability to extract myo-
fibnlla proteins.

Formation of Network Structure

Elasticity of the finished product
is also a function of cooking tempera-
tures  Okada, 1959!. 'Ashi" is usual-
ly the poorest when the fish paste is
cooked between 60'C �40' F! and
65'C �49'F! and is best when cooked
rapidly at higher temperatures. This
suggests that there is another important
factor besides extraction of myofibrillar
proteins that infiuences the elasticity
of "Kamaboko." This factor is the
formation of a network of myofibrillar
proteins. The threadlike shapes of the
m> ofibril I ar proteins are suitable
for building up the network structure
of "Kamaboko." The increase in
elasticity that results from the additinn
of very small amounts of oxidants
indicates the existence of such a struc-
ture  Okada and Ii!akayama. 1961!.
Thus, the addition of 0.1 io 0.2 per-
cent potassium bromate to horse
mackerel muscle during grinding with
salt iaiproves the jelly strength of the
cooked product. Comparative measure-
ments ol elasticity and thc content of

free sulfhydryl groups of "Kamaboko"
showed that elasticity is increased
as free sullhydryl groups are decreased
by the addition of bromate. The
effectiveness of bromate might be
attributed to cross!inking of poly-
peptide chains by the reaction:

� SH + � SH~S � S

Thus. formation of good "ashi" re-
quires both the extraction of myo-
fibrillar proteins from the muscle
and the formation of a network struc-

ture of the extracted proteins,

Water-Soluble Proteins
and "Ashi"

Elasticity of "Kamaboko" can be
improved signilicantly by washing the
muscle before grinding. A large
amount of the fat and water-soluble
substances can be removed from tlie
inuscle by the washing process. The
improvement in "ashi" of the prod-
uct, however. is not attributable to
the removal of fat because no signif-
icant decrease in "ashi" is observed
by the addition of as much as 10
percent fat to the washed muscle.
Okada �964! has demonstrated that
water-soluble proteins have deleterious
effects on "ashi" formation. When
concentrated water-soluble substances
were added to the washed muscle, a
significant decrease in "ashi" of
"Kamaboko" was observed. Removal
of the water-soluble protein from
concentrated washings by heat coagu-
lation before addition to the washed
fiesh produced no decrease in 'ashi"
of the "Kamaboko." The explanation
has been offered that the water-soluble
proteins reduce the elasticity of the
"Kamaboko" by interrupting the
continuum of cross-linked myofiibrillar
proteins or by interfering with the
cross-linl ing process itself. It has
also been proposed that proteolytic
ac ivity of thc water-soluble protein
fraction may adversely affect the
ability of the myofibrillar protein to
for m e ross-I ink ages.

KEEPING QUALITY
OF "KAMABOKO"

Keeping quality of "Kamaboko"
depends on a variety of factors but
the ingredients used, processing tem-
peratures, and packaging seem lo be
critical,

Owing to the nature of minced
fiesh, the potential for high bacterial
contamination of the minced fiesh
during processing exists, Chilling,
rapid handling, and thorough cleaning
of the fish and good sanitation prac-
tices are essential for keeping the
microbiological load of the minced
fiesh low. Other ingredients, in addi-
tion to the fish, affect keeping quality.

Kimata �951! found that different
tvpes of spoilage of "Karnaboko" were
due to the kinds and amounts of car-
bohydrates  sugar or starch! used
as ingredients. Several investigators
 Kimata and Kawai, 1951; Kimata
and Sosogi. 1956,' and Suzuki. 1959!
have shown that starch is the primary
source of thermotolcrant bacteria
responsible for spoilage. Potato starch,
among the starches, is reported to
contain the largest number of bacteria
 as high as 5.0 X 10~ per g! with
about 70 percent of them thermo-
tolerant.

Processing Temperature

During the processing. the tem-
perature at the center of "Kamaboko'
is highest when broiled, next highest
when deep-fat fried, and is lowest
when steamed, In one study, Yokoseki
�958!, starting with raw fish paste
containing about 107 bacteria per gram,
found a considerable number of sur-
viving rnicrococci when the "Kama-
boko" was cooked to an internal
temperature below 70'C �58 F!;
found 1.3 X IO~/g of aerobic spore-
fi ming rods of Buci !us species and
ni anaerobes in "Kamaboko" cooked
to 75'C �67'I-'!; and found only 6,0X
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l0'/g of aerobic Biicitlns in "Kama-
boko" cooked to an internal tem-
perature of S5'C  I85'F!. On the
other hand, he usually found cocci in
"Kamaboko" v, ith starch cooked to
an internal temperature below 70'C

and found survivors tha  were mainly
strict aerobic organisms such as Ban't-
ins nregarherinrrr, B. sribritis, and B.
cereus in those cooked to an internal
temperature of 75'C and higher. Com-
mercially, "Kamaboko" is cooked
to an internal temperature about 75'C
to give the product good keeping
quality.

Packaging
Prevention of contamination by

microorganisms in the air by packag-
ing "Kamaboko" before or immediate-
ly after cooking is very effective in
improving the keeping quality. Even
a simple pac age such as a cellophane
overwrap can increase the keeping
quality as much as twofold. Vacuum
packaging with laminated cellophane
is a pouch bette! means of preventing
bact=r:al growth, After vacuum pack-
aging. the product " cocked again to
Kill the ba=teria on !be pa kaging
nisi.'ia[ as wef] as the bacteria in the

.iduct.
fhe most effective method of pre-

ventir g bacterial contamination is
sealing the raw flesh paste tigh ly with
a plastic fi[m and then cooking above
75'C. The plastic film should be heat-
resistant, gas- and water-imperme-
able, and heat-shrinkable. Vinylidene
chloride fulfills these requirements.

Fish sausage, a semi-processed food,
is a product packaged by this method;
fish paste is packed into a casing of
vinylidene chloride, sealed tightly
with aluminum wire, and finally
cooked in a hot water bath at 85
to 90'C for about 50 minutes.

"KAMABOKO"-TYPE PRODUCT

AND THE U.S. CONSUMER

"Kamaboko' and fish sausage are

produced by mixing fish flesh with
salt and other ingredients, shaping in
various forms, and then cooking to get
elasticity or cohesiveness. These
products are higher in protein and
lower in calories than many processed
meat products, such as wieners and
bologna. As each nation has its own
food preferences, the flavor and texture
of Japanese -Kamaboko" is nol
always appealing to others, Whereas
the Japanese prefer a rubbery "Kama-
boko"-type product, the Americans
general!y prefer a wiener-like, only
slightly elastic product, The f]avor,
texture, and appearance ~f the "Kama-
boko"-ty pe products can be easily
modified to suit the preferences of the
U,S, consuiner by blending various
species of fish and by varying the
other food ingredients to obtain the
desired flavor. texture, and appearance.
The results of our studies along these
lines are presented in some of the
following papers.

Amano, K. i965. Fish sausage manufacturing.
tn O. Borgsirom  editor!, Fish as food, vol.
111, p. 265-280. Academic Press, 14.Y.

Aiionymous, 1971. Zuscisu Oyogyo Hakushii
 lilusiraied Fisheries u oiie Paper for
1971!. In Zaidan Hojin Norin Toke 
Kyokai  Agric, For. Coop. Found.!, Tokyo,
Japan, 319 p.

Kimaia, M. 1951. Studies on the spoilage ol'
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smooth, white spread from separated fish flesh
forms a hase for flavored dips, snack items

M. Patashnik, G. Kudo and O. Miyauchi/National Marine Fisheries Service
Pacific Fishery Products Technology Center/Seattle

material mto suitable forms. The
rocessing technique described can
roaden the uses for fish muscle.

oil-protein-water emulsion formed
during processing. Flavor of the
bland Rsh substrate is enhanced by
using food approved additives. The
formulation permits diversification in-
to dips or fried snack items with only
slight modification of ingredients or
processing.

Wet comminuted Bsh muscle pro-
tein has excellent nutritional and
functional properties. Qrith the excep-
tion of Japanese-stvle fish cakes, it
has been used little in fabricated
foods largely because information was
lacking on how to process this raw

ACHIEVE-SEPAI1ATED Bsh Resh
rom under-utilized species of-

fers a potentia/ly ample supply of
cost-competitive Bsh protein for the
snack field, The process described
produces a bland, unfiavored spread
base with smooth texture, appealing
white color, and exceHent stability,
Textural smoothness and spreadabili-
ty are attained by physical size reduc-
tion and controHed heat processing
tn the presence of an enzyme and
otlter additives. white color results
from light reAected from the surfaces
of finely emulsified oil globules in the

HRA0%9 4 GUTTE0 Pr SH~~
A0d U ST A drL f

CRUSaa'ER ROL L

ADJ
~ aLT
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arention or arm name or trade products does
not impiy endorsement by the U,s. Department
or Cornrnerce over other rtrms or sisniiar prod-
ucts not mentioned.
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Fiourc 1. 0-oration of a Ash-Aesh separator  schematic sectional view!.
o

Used Raw Fish Moscfe
The basic processes for mechan-

icaHy removing musde from fish or
from trimmings and frames are simi-
lar { frames are the spinal column
and adhering muscle remaining after
removal of BHets !. The procedure
differs only in that whole Bsh must be
headed, gutted, and washed free of
blood, viscera, and scales. Commercial
Resh separators such as sh wn in Fig-
ure I are currently ava ' hie in the
U,S., Japan, Germany, a- ' Sweden.
Dressed Bsh, frames, or tritmtungs en-
ter the Resh separator at the crusher
roll  point A, Figure I!. Ti>ey are cott-
vcyed from B to C between a rotating
srautless steel perforated drum and a
continous rubber belt under tension.
The rubber belt's pressttre squeezes
the relatively soft muscle through
perforations of the drum tvhile the
skin and bones mat on the drum's
outside and are scrapped off into a
waste chute. The drum is open at
one end allowing the separated fish
musde to exit continuously. A slight
difference in speed between the rub-
ber belt and drum helps shear mus-
cle off the skin.

In species of low muscle lipids, the
dark Resh located just under the skin
is considerably higher in lipids than
the white Resh that forms the bulk
of the muscle. It is frequently de-
sirable to collect white Resh separ-
ately. The dark Resh's location under
the skin permits some control by reg-
ulating the belt pressure exerted
against the drum by the main pres-
sure roll. A single pass at lo;v pres-



Basic ProcessiiIK
The basic product is a heat-proc-

essed emulsion of fish muscle and
vegetable oil. It contains added salt

Table II, Panelist evaluation of three spreads comparing preference before storage with preference after storage r'2 months
at 38'F followed by 16 months at O' F!

PREFERENCE BEFORE Sl'ORAGF.

Cirrvz

PREFEREVCE AFTER STORAGE

SCALLOP SCALLOP SMOKEDSMoKED

. co. Of
PAREL-

rsrs

No. or
PAWEL-

i srs '1i

Xo. Or
PArvFL-

isrs

vo. or
PANEL-

rsrs

Xo. or
PAVEL-

roars

No. or
PAtrEL-

rsxs
DOREE of
PREFERENCE

2 6,72 3.1

15 23.4

27 42.2

12 18.8

2 3.1

5 78

2 6.7

8 26.7

4 133

10 33.3

2 6.7

10,0

8 12.1

12 18.2

22 33,4

13 19.7

7 10.6

2 3.6

1 1,5

1 1.5

9 Like
extremely

8 Like verv
much

7 Like
moderately

6 Like
slightly

5 Neither like
nor dislike

4 Dislike
slightly

3 Drilrke
moileratelv

2 Dislike
veri much

1 Dislike
extremelv

2 10.0

2 100

6 300

8 121

28 42.5

18 27.3

6 91

2 30

3 4,6

1 15

10 33.3

8 267

8 267

I 3.3

1 3.3

25.0

20.0

1.5

3.3I 50

303020641 ritual riarrelrsts
Average

frref< relief
6.8 7.3 7.06.8
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sure results in a product with vir-
tually all light meat. A second pass
of the resultant waste at maximum
pressure recovers the balance of the
light meat plus a high percentage of
the dark meat that divas attached to
the sian. This offers the possibility
of tivo grades of Hesh to suit end
use and cost requirements. A single
pass at maximum pressure results in
a product containing both light and
dark meat.

If the headed-and-gutted fish, trirn-
mings, and fraines have not been ad-
equately washed and/or refrigerated,
a "fishy' flavor may be detected in
what would otherwise be a bland or
unfiavored product from rnachine-re-
covered muscle, However, washing
the minced muscle in five parts cold
water �2 to 40'F! to one part fish
will remove superficial "fishy" off-
Havors. Properly handled, adequately
washed fish do not present this prob-
lem.

x lachine-separated Hesh is largely
coarse-groirnd, 4 to 7 mm in size,
and contains a few small bone parti-
cles. The number of particles depends
ori the roll pressure used. Bone par-
ti  es can be removed by pressing
seliarate'.i Hesii through commerciallv
a; ail a '. e cvlindrical-type strainers
with openings that range from 1 to
2.8 mm. In this study, we used
strained muscle passed through 2 mm
operlin gs.

One possible use of fish muscle is

in a smooth-textured, spread-tvpe
product characterized by high ac-
ceptability, low cost, relatively Iong
refrigerated storage life, and versatili-
ty of application. Using minced or
strained fish muscle as a raxv rnate-
rial presents potential problems xvhich
may include:
~ Mild but di'tinctive fish favors not
rlsually associated with spreads,
~ Oxidative instability of the lipids,
~ Inadequate water-holding capacity,
the tendency of inuscle of some species
to release ivater and form drip when
heated or when frozen and thawed,
~ The grariular mouthfeel usually
associated ivith fine minced or ground
muscle, and
~ Color variability  i.e. particles of
dark and light flesh!.

Black rockfish  Sebastes tfaoidas
and S. hreLispinis! were used in this
study because the species' dark fatty
muscle rapidly becomes rancid during
frozen storage. Successful use of this
species we felt, would assure success
in the use of most species. Prior
work ivith Japanese-type fish sausage
emulsions indicated that a fish Hesh
emulsion or puree containing appro-
priate a d d i t i ve s offered the best
means of overcoming anticipated
problems  I !,

to inircase hydratiori and soluf>iiiza.
tion of the myofibriilar protein and
proteoli tic e:izyme to control texture,
Texture is coritrolled by the <nzvme
concentration and the rate of
pcrature rise during heat treatment
prior to heat inactivation of the en
zyme. The product may be prepared
xvith the silent food cutter or emul-
sifier ordinarily used in the sausage
industry.

Four tipes of spreads, a white un
flavored base and three flavorud or
colored spreads, vvere prepared  Ta-
ble I ! . Ingredients ivere minced,
emulsified, blended, packaged, and
heat pasteurized.

First, ivashed, minced fish flesh,
chilled to about 32'F, and other in
gredients were loaded into a Hobart
Silent Food Cutter  hfodel 84l8l-o!
and minced for about 15 minutes,
chilling as required to keep cool.
The large color or favor enhancing
ingredients such as chive, pime~to,
or olives were blended into the mixture
during the last half minute to mini-
mize size reduction.

In an alternate procedure, "soft
frozen" minced fish Hesh �5 to
2S'F! along ixith other ingredients
are loaded into a Hobart vertical cut-
teri'mixer  iModel VCiM-l5! or equiv-
alent and ciit for three to five min-
»tes, holding the temperature below
30'F. This material is gravity fed
through a Hobart micro-cut emulsi-
fier  hfodel MCV-l2! or equivalent



using a  l.fl-mm ciitting head, Ma-
terial is p;issed through twice for
max imiim whiteness and minimum
particie size, «hi!ling as required to
keep the product cool. I arger-siz<. in-
gredi<;nts are blended into the prod-
uct in the vertical cutter-mixer for
about half a minute.

<Next, the product is Riled into
cans, jars, tubes, or other containers.
The spread cari he pasteurized bv
steam or water at about 185'F so
that the product at the container's
slowest heating point is 180'F for at
least 30 minutes.

Fiitailv the product is quicklv
coo'led anrl stored at 38 F or fess until
itsed. If the product is to be stored
for more than one month, it should
be frozen and stored at O'F or Iosver.

Formula Modifications
The basic pasteurized spread can

lie m<RIifled in formula and process-
ing to prodiice a wide range of other
prod< icts.

FLAvoR. Thc unRavnred spread is
bland, and the product. can be given
anv nf a <vide range of appropriate
Ravors.

Coi,oa, The unflavored spread is
"cream cheese" white beca<ise of light
reflected from the siirface of flneiv
ernulsifled fat giobuies in the oil-pro-
tein-water emulsion. This base is stiit-
able for a v.hite-colored product such
as a scallop-Ravored spread or a prod-
uct ssitii contrasting color such as
chive-favored spread. Addition of
food grade dve can yield a uniformlv
colored pro<iuct such as a pink
smoked spread  Table I!. For ad-
di tie nai vatiety, the spread can be
prepared in multiple contrasting col-
ors such as in parallel or concentric
layers, iii sved ges, or in ssvi rls. In-
gredients such as olives, caraway, pi-
mento, and pepperoni can create a
varietv of contrasting colors and fa-
vors and offer a potential for a broad
line of high-protein products for re-
tail or institutional markets.

TExsx.'RE. Textiire can be controlled
user a svid» range from cream cheese
smoothness and spreadability to a
"u ierier-1ikc." eiasticity. In the spread-
tipe procl«ct. smoothness and spread-
ahifitv are of pritnarv importance.
13est spreadabilitv is attained hv re-
do«i»g muscle particles to thc small-
est size practical and emploving the
1<tttg< st mincing time feasible in the
preset!re of salt to parliailv solubilize
II:» itiv<!i'tlirill;ir proteitt. This permits
tlte e»zvme to fiin«tioii eKectiveiv
dtiriitg pi!ate»rization.

Hi<tlt heating rates inactivate the
<"izvme relativelv rapi<11y and spread-
aitilitv is Inst. Thus, pastenrizing the

Table 1. Formulae for preparing spreads from flnely minced Hsh Hesh

P..BCF!STARE OF INr<s D[ENTs

UNFLAvORED SCALt.oe- CH<vE- Si<<ot<E-
BASE FLA<ORED FLATORFD FLAv<!BFD1!Sr BEDIFRT!< Avn FuvrT<nv

65.062.665.0

18,0
6.45

18.0
7.7

18 0
8,0

18.0
8.0

5.0
2.0
J..2

5.0
2.0
1.2

5,0
2.0
1.1

5.0
2.0
1.1

t 50.50.5

0,15
0. 10
0,05
0.035
0,035
0.003

0.15
0.10
0.05
0.035
0.035
0.003

0. 15
0. 10
0,05
n,n35
0.035
0.003
0.3
a
0 0CI65

0.15
0. 10
0.05
0.035
0.035
0.003

0.25
0.0022
0.08

022

0.85
0.10

~ 1. i tttix <tf <itso<num itto<inate t<tt<i disodium Xuaa! late  Tai:edx U.S.A� inc., New York!.
"Sorhitan manu-a<cate an<< p<tlysorhate 80   Atlas, tyiiatinatnn, Dec!.
~ imitation sc<tuorj ilavoL' «V-1387  N<trda Essential Oil dr Chem!eat Ca., New Y<trith

Frceze~«ried chives  C, hrrnt<ninn k Son, inc., SAR Francisce, Calif.!.
Liquid smote ChxtSOl R-io  J. A. Jenkx C<t., and R, 'tlenet an<i Co., San Fraacuc<t!.

t S<ttttb'Ie spice S"700  l. A, fettki C<., ~d R. U~ Jv< e«<t Co., Sat< FDI<tc<xc<t!.
Kqtuvoleut or sintnar food-grade inarc<li<ttts may be s<jbstitu<e<t rot any <tf the t<b<tve ittt<redicntx

spread containing 0.003 per cent pa-
pain at 185'F in thickness of about
I'a inches results in a product with
good spreadabiiity. Pasteurization at
212 F results in a somewhat Hrm,
elastic, sliceable product resembling
processed cheese but <vithnut spread-
ability. sterilization at 250'F results
in a Hrm, cuttabie product, On the
other hand, pasteurization of the
spread formulation at 185 F followed
by either heating at 212'F or by
sterilization at 250 F still results in a
sprcadablc product. However, since
the use of 0.003 per cent papain
causes a bitterness to'develop at a
point close to commerci I sterility,
losver concentrations of papain and/'
or other treatments and enzymes need
to bc evaluated.

STORAOE. The pasteurized spreads
sx ere organoleptically and oxidativelv
stable over a wide range of storage
conditions. Pasteurized spread stored
in hermeticailv sealed cans up to Ita
years at 0, 27, and 38'F were stable
to oxidatio~, Although the quaiitv of
the pasteurized spreads appeared
completely acceptable after storage
at 38'F for 1!i vears, any storage

Fish flesh  nutritional base, emu!sifler
and texture!

0;I  texture, Iubricitv, whiteness, car-
rier for surfactants!

IVater  sprcadabiiity, texture!
Phosphate-modifled starch   f reeze-

thaw syneresis, texture!
Corn svrup solids  texture, flavor!
Salt  solubilize protein, texture, flavor!
!4$onoxodiurn glutatnate  favor intensi-

fler !
Sodium tripoivphosphate   water-hold-

ing capacits.!
Potassium sorbat e   mold inhibitor!
Ribotid<~  flavor er<hancer!
Span 80"  Iipophilic surfactant!
T<ceen 80"  hvdrophilic surfactant!
Papain  spreadabiiity, text~<re!
Commercial scallop flavo<c
Sugar  flavor!
Dimelhvlsulflde  shellflsh flavor!
Freeze-<buried chivett  flavor, color!
Rose-pink food-grade dye  color!
Paprika  color!
Tomato paste  color!
ffeIIer's Charsol H-10"  ii<piid smoke

H.ivor !
I-I«lier's soluble spice «2700<   fl;ivor !
H< lier's meat flavor intensiflcr

for m<>re than one month should be
at O'F or lower until adequate mi-
crobiological and thermal process
stiidies are carried out.

Storage life of the spreads at tem-
peratiires from 35 tn 40'F iii un-
sealed, covered containers provided
information relative to consumer con-
ditions. Storage life of spreads con-
taining 0.1 per cent potassium sor-
bate was one to two inonths. 'A'ith-
out sorbate, it was about two to three
weeks. The end of storage life was
determined by the first visual sign
of organism growth or by presence
of any atypical odors. Spoilage usually
involved mold and occasionally yeasts.

A problem of freeze-thasv syneresis
was experienced in earlv formulations
containing corn starch. Hosvever, the
problem was resolved by either en-
tirelv replacing the corn starch with
a phosphate-modifled starch or bv
adding 0.2 per cent carboxymethyI-
cellulose or 0.2 per cent guar gum
along with the corn starch.

Comparison of preference ratings
for the favored spreads before and
after storage � months at 38 F fol-
lowed bv 16 months at O' F! is given
in Table II. Samples were rated using
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the S-point hedonic scale. Corn starch
was still used in formulating spreads
evaluated in these tests, and panelists
generally down-scored various samples
for the w«tness. In spite of this, the
average preference was still on the
"like" side,

Biversifle f Uses
The basic spreads  Table I! dem-

onstrate a concept for diversified use
of finely minced Bsh muscle in fabri-
cated Foods. They may be used pas-
teurized, unpasteurized, or modified
to suit market needs.

PhsTEITIIizzD spIIEhns. Their oxidative
stability allows frozen storage and
use. They can be portioned like but-
ter or jam for foodservice use. Frozen
spread cut into small rectangles and
wrapped as roll dough can be heated
in an oven from the thawed or frozen
state and produce an attractive,
pleasantly Havored, high-protein roll,
This type product received high
preference ratings by the laboratory
taste panel and by consumer-type
gI'oups.

Frozen pasteurized spreads also
have uses based on whipping and
emulsifying properiies which are re-
tained even after two vears of storage
at 0 F. By adding water and ho-
mogenizing for a few minutes, the
thawed, favored spreads can be
made into smooth, eTeamy, refrigera-
tion-stable dips. By adding dehy-
drated cheeses or other Havors in an
aqueous or buttermilk base, unfia-
vored spreads can be homogenized in-
to relative iy high protein, favored
spreads or mayonnaise-like dips or
salad dressings, depending on added
moisture Whipping and emulsifying
properties are retained in the 3 to 4
pH range.

UNphsTEInuzezs si amhns. These may
be frozen in block form and later
cot, battered and breaded, and deep-
fat fried as small cubes, sticks, or por-
tions. The product has different tex-
tures � a cxisp exterior, an e'astic in-
ner layer  surface inactivation of en-
zyme!, and a soft inner core. Vary-
ing product thickness or lowering en-
zyme concentrations further accents
elastic properties. These product var-
iations were well received by labora-
tory taste panels.

MoDIFIchTIONs. Proximate composi-
tion of the Bsh spread is given in Ta-
ble III. If favorable market potential
exists for a spread with a higher pro-
tein content, the processor may re-
place part of the moisture and/or
carbohydrate with casein, sova, or
fish protein concentrate. The elastic
and binding properties of wet Bsh
protein in the formula offer other ap-

Table III. Proximate coinposition of
pasteurized Bsh spreads

INonxoiEN r PanCKNThoa

Moisture 60.0
Yrott'in 12.0
Oil 19,0
Ash 2.5
Carbohydrate 6.5
Total 100.0

plica tions. By omitting the enzyme
from the formula and controlling the
heating rate, the product can be
sliced like dieese or made highly
elastic like a wiener. This type of
product can be pasteurized or com-
mercially sterilized. Lesser amounts
of enzyme produce intermediate tex-
tures, By selecting the proper proc-
essing conditions, the use of fincly
emulsified Bsh muscle offers the pos-
sibility of con~buting a wide variety
of textural properties to other food
systems. By omitting the enzyme and
water altogether, Bsh protein's high
binding power in the presence of salt
can bind natural products such as
oysters, clams, scallops, mussels, geo-
ducks, and sea cucumber into tex-
tured products with high Havor ap-
peal. These products may be frozen
into blocks and portioned with or
without batter for foodservice use.
Such products now under test show
frozen storage stability and trained
taste panel acceptance.

f,'oflcl!Isle !s
Current market potential for pro-

tein ingredients appears to be three
billion pounds per year �!. Wet Bsh
muscle, because of its excellent func-
tional properties, can compete with
other proteins in fabricated Foods,
Concern over poor stability and de-
velopmer i t of strong Havors in this
tvpe of fish material is not valid,
Wet fish muscle offers great potential
in the protein ingredient field on the
basis of cost and properties.
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