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A} A Preliminary Study of Plamt Hormones in Beswaed Buirects:

Auxins are the first group of plant hermonss being (solated and studied

by scisntists, The characteristic of auxing iz thet they are responsiio for
the oell enlargement in plants. The first autheutis auxin to be isolstad from

plant tissues was Indolo-a-acutlo scid (IAA). M d the maturally ecourring

auxins have similar phyeiologloal properties and m structures to LAA,
though differing In their biological activities quantitatively.

Mathods & Materials

The five preparations of seawsed w hﬂw studied were denignated

as follows:

Sample No. | -- Liquid extraet of Ascasheiban oodesun from
Norway (Obtained frem Seaborn Mineral
Division of 8kod Co.)

Sample No. 2 -~ Liquid extract of Asanshyiiam podesun from
sastarn United States esast {Obtained
from Marine Colloids, Ine.)

Sampie No. 3 ~~ Liquid extract of fresh wet help from Nocway
(Obtained from Algea Peedukter, Kristlansund,
Nosway)

Sample No., 4 -- 2sgophyilun nodogig meel from Norway
(8eaborn Mineral Div.)
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sanple No. 5 -~ Chondrus crispus meal from Maine coast
{Marine Colloids)

fhe methodology used to isolate auxins from seaweed extracts followed
esantially the method described by Bentiey (1981, 1962) with some modli!llca-
tloas. ithoungh - ethanol was reported as the best solvent for extraction of
suxins iMitach, 19373), dlethyl ether was used in this study because of the
aquscus nature of the liguid seaweed extracts. Por the meals, dejonized
dl=tiiled water was added to the meals before ether extractions. The ether
extracts were reduced to snall volume under reduced pressure and line-loaded
on v hitman No, 1 paper pre-washed with water and acetons., The chromatograms
wers developed In water. . plece of the paper was cut and drisd before sprayed
with 2% p-dinethyla~inobenzaldhyde in 2N HCI in 80% ethanol. This wea toc
detact the presence of any auxins, especially IAA. The auxins were then
eluted fron the rematndar of the paper with methsnel, concentrated, snd sub-
jected to » seccad chromatographic separstion in {sopropanol:wsater {8:2v/v).
Either trlich's reoneni of Sclkowskl reagent was used as spreying reagent to
detact the spots. Part of the mathanol elutes were tested for total suxin con-
centration by the nethod of Gordon & Weber (195 1). A standard curve was pre-—
psred using authentic L (obtalned from Nutritional Biochemical Corp., Cleveland,
{hilo). |

Results and Discussion

iwo najor froblems were encountered In the iniial triai. First, pre-

cipitation cecurrad in sevaral samples In concertreting the exttacts, The white

precipitates were re noved by filtration, it was not known whether any auxineg



have been lost. Second, the high pigmert content of the extrscts often inter-
fmre ~ith the final coclor reaction. This was much more serious with samples
4 ¢nd 5. Thelr axtrscts spowed dark black-green oolor. In addition, there
ware some very fine particles forming a sediment in the extract and couid hardly
f pajoved. (herafora, only samples 1, 2, and 3 were studied In further experi-
neats, rhe plogvwent svstems in samples 1, 2, and 3 were qualitatively charac-
rarized ~nd found to contain water-soluble pigments only except sample No. !
which «lao comtalned sone chlorophyll derivatives which were fat-solvent
soluble,

iabls 1 shows the Ry values of the spots obtained by the sbove procedure.
These values were the overage of flve runs., From the Rf values and the color
of tha spets, it 1o pocsible that both samples | and 3 cbmtn 1AA, However,
the evidence is not conclusive In that the Ry value for 1AA was 0.96 whils the
experinental sonts ~. 3 2,73, The color difference may be attributed by con-
centration difference, | isre was one yellow sﬁo& ocommon for all seaweed
extracts which has iy of 7,55 but the nature of this compound is not known,
In sdditlon, taars were -dditionsl apots in both samples 1 and 3 lndtcatinq the
complex nature of these seawesd extracts, Table 2 shows the total concentration
of suxins in seawesd evirsci: calculated as the squivalent of mictomoles of 1AA
per liter seaweed extractz. Both samples | and 2 contain about 1.50 micro-
noles while sa~iple 3 cuatains 5,35 micromoles auxing or suxin-like compounds.
“Nig {liustrates tha fact that some of the auxins were demroyed through the heat
trgatnents invoived in tho processing of samples 1 and 2. The sxact nature

of the compounds 3ol ta¢ &.nnot be determined at this stage due to the small



cusntities of thesa aurins involved, Either s mote precised chemical analysis
su~h ¢ gas chronatogrs phy or bloassay methods have to be practiced {or the

Fiasl ldentlfication of the plant growth regulators in ssaweed extracts. Thase

ethods are well docu »ented In literature (Wrightman & Setterfleld, 1968},

n} he Effect of Seaweed Extracts on the Rinm snd Xseping Cuality of
“resh Tomatoes and Peachea:

Jeawead extracts have been shown to inorease the shalf-life of peaches
{skelten & 3enn, 1958}, Whether this benefit is due to & delay inripening or a
nmtactive coating actlon against bacterial spoilage is not clear. On the other
hand, »uxin-like activities have been observed when applying seawead extracts
to plant growth (Genn & Skelton, 1968) (also, part A). It has been known for
sone tline that pla:x growth regulators can either retard (Abdel-Kader et.al.,
1956) or accelarsie (iisrtasn, 1959) the ripening of tomatoes depending on the
type of regulsters :.plicd, thus stimulating the investigation of the effect of
seawead axtract on the ripening and keeping quality of !resh tomatoes and
pesches.

Methods and Materials

The varleties ot peachesz studled were Corenet, Red Haven, and Rlo
ap Gen, For tosaier:, Homestead and Marion were usad.

Fresh pesshes and tomatoes harvested from the flelds were transported
tc the laboratory =t ls»son. Upon amrivel, the fruits were washed, dried,

and sorted for unifor noburity and wholesomeness, The usable fruits were



evenly dlvided (nto thirteen groups. Twelve greups of fruits were sprayed with
ons of the following 12 solutions until dripping cosured,

Treatmsnts: Seaweed extracts sampls Ne. 1 st 100, 1000,
10,000 p.p.m. (B~1)

Seaweed sxtracts semple Me, 2 at 100, 1000,
10,000 p.p.m. (8~2)

Seaweed extracts sampie Mo, 3 at 180, 1000,
10,000 p.p.m, {8~3)

Indole-3 acetic aoid st 100 p.p.m. (JAA)

Gibbereilic acid (potassium salt) ot 180 p.p.m.,
(GA)

Kinetin st 10 p.p.m. (K

The other group was sprayed with sterilized deioaised distilled wster and
served as control. One thousand p.p.m. of Aqua«~Geo was added in each solution
25 & non-lonic surface wetting agent. All solwtions were made wih sterilized
delonized distilled water to avoid any contaminstisas. For the psaches, there
were 29 Coronet, 20 Red Haven and 24 Rio Oso Gem in sach group, respoctively.
For the tometoes, 28 Homestead and 30 Marion in sach group wers used,

After drying a2t room temperature, the fruits ware placed tndividually
into oardboard boxes, one bost per group, and stored In environators at 70 _+_1°P
in the dark. The relative humidity was kept between $0-70%. Each day, the
fruits weare checked for ripeness, decay and geneml quality. Unsalable fruits
were discarded. An unsczlable condition was éefined by mushy areas, brown rot,
or any sign of mold or yeast, Storsge time required for 50% of all frults to reach
ripeness, to show signs of decay, and to bs disesrded wes used as an indicator

for comparison between trut:rioul.



Tor one grour of tomatoes, the Homestsad, some of the ripening charac-
corletice were neasured ~hich included color snalyses on a Gardener color
Aifference weter »nd texture measuremant on an Allo-Kramer shear pressor. Two
fridts trom each group were removed every two days in storage for these measure-

#nle,
Results and Discussion

ror the first trial of the Homestead tomatoes, the tomatoes were immersed
in trestment soluttons for 3% minutes. Decay of tomatoes showed up the second
day ~fter storege snd watery tomatoes were ocbserved in large quantities every
dav. Insect and nlcrobtzl spoilages were suspected and confirmed. Spraying
athods utillziag sterilized delonized distilled water were incorporated for all
subsequent experiment:. No rotting appeared In later experiments.

In tha second trizl, Homestead tomatoes were stored for 14 days. Color
znd textural -ersure nents were carried out once svery two days. The results
shown in Yabiez 1, 4, »2d 5 indlcate no significant sffects of any treat~ent
except the usual pattern »f ripening characteristics, the sudden drop of reflec-
tance L) and shear roess salues and the sudden Increase of redness to vellowness
rotlo {a/%) neer the tenth day of storage. Most treated tomatoes had slightly
higher | velues, lewer a/b ratio, and shear press values st the end of the 14 days
storage whan ~cprred with the control. The experiment naads to be extended
to ascertzin this finding.

Figures 1, 2, and 3 show the results of evaluation of storege stability

on frezh pescaes ., [ia~ required to reach 50% ripeness ls very close among all



iremtnente indicating relatively uniform maturity and the lack of effect on
=11 tresinents on rineness, Depending upon the varisty of peaches, the keeping
Frality of the frults varies, but both the days required to 50% show sign of
decry snd $07 discarded do not seem to show any sflect of the treatment as well,
Therefore, the jesweesd axtracts do not seem to have aay effect on the ripening
and the keeping quality of detached psaches. If we plot the number of peaches
discarded agalinst storage time in days, a gensral pattern can be observed as
illustrated in Figure 4 using selective representative treatments. A bell-shaped
curve s shown showing that the use of 50% fruits being discarded is a true
representative of the decaylng ph.nbmnn of the tatal fruit population.

The results of the Marlon tomato experiment were shown in Pigure 5,
Jome diffsrences resulted from the various trestments, Collectively, the trested
tonatoes have » slightly better keeping quality than the untreated ocontrols.
" ‘hether the difference is significant is unoertain, sithough this seems o aqgree
with the findings of ~bdazi-Kader et.a8l. (1966) bessuse all the growth regulators
atudled gsve beatter sheli-life to the tomatoes. It is, therefore, likely that the
offect of seaweed extracts was derived from the plant hormones in the extracts.
This effect was not shown in pesches becsuse of the relatively short ahalf-life
of the peaches undaer study. It would be u:m-m-. to use oroan& pasaches in
future studies for conparison,

Sumnary and Conolusions
The effect of the three jiguid seaweed extracts on the ripening and keeping

quality of fresh tomatces and pssches was studied. Three kinds of plent growth



recgulators vere olao te2sted for comparison with the seaweed axtracts., ihe
results tadicated that thare is little effect on psaches, but somewhat beiter
aheli-lifa of tomatoes can be oinained by spraying with either ssawead oxtracts
or slant growth reguiators studied. This finding is inconciusive due to the

snall differences found, It is known that spreying seaweed extracts onte pesach
trees extends shelf-iife of the frults (Skeiton & Semn, 1968). The sariler appli-
cotlons of seaweed extracts, beginning with full bleom, gave better results

tharn sprays during the 1o st stages of the growing season. R is, therefore, likely
from arevious and greaent studies, that the benefit of seaweed extracts could
srise from the physiolngical changes in the internal structure of plant ocells which
could be induced by the high contents of the micro-nutrients in the sesaweed
extracts, The seaweed oxtracts, when sprayed onto the surface of the fresh
frults, do not see~ o fora any protective coatings to prevent bacterial spoilage
as the rasults fro~ three concentration levels do nst differ from one ancther.

The small extension of zheif-life on fresh tomatoes sprayed with seaweed extracts

nay come fro- the suxin-ilke compounds suspected in the extracts.
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