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The purpose of this communication is to bring out the
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INTRODUCTION

Though not established itsell as an
export oriented industry, crab fishery has
been gaining more and more imporiance
in recent years. The fishery is scasonal,
In Bombay they are collected throughout
the year, the pesk period being August-
October. In Madras, the best season is
- March-May, though fairly good numbers
‘are also marketed in June, September
and December. In West Bengal they are
caught during November-February, On
I'lhl South-West Coast some species are
caught from October-April and in Kerala
they are caught throughout “the year,
but plenty during June-December (C 8.
LR 1963). However very little attempt
bas been made in conserving this valuable
protein food by processing inlo useful
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influence of season on the chemical composition of crab, covering
a period of 2 years., Changes in moisture, protein, water extractable
nitrogen, non-protein nitrogen, glycogen, lactic acid, fat and free
amino acid composition of crab meat have been reported on a

preserved products, presumably due to
lack of sufficient knowledge on the
chemistry and preservation characteristics
of the fresh caab. [t has already been
shown that during icing of fresh crab
there is considerable loss of almost all
nuirients to the extent of affecting the
dver-all flavour and nutritive value during
further processing (Chinnamma et al, 1970)
There is indication that fish and shell
fish undergo changes in chemical chara.
cteristics according to season (Venkata-
raman el al, 1968, Galtsoff, 1964, Fraga,
1956, Lagendre, 1938). The present paper
deals with a study of the seasonal changes
in the chemical characteristics of one of
the important commercial species of crabs,
Scylla serrata, caught in Indian waters,
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MATERIALS AND MITHODS

To exclude the variations in composi-
tion due to the dilferences in sire, sex,
maturity, fishing grounds and the stage
of rigor mortis, only fully growa live
female crabs from the same fishing ground
and of nearly identical size (length:
12+ | cm) were used. They were collected
on newmoon and full moon days of every
month, dissected according to Blackwood
et al (1969), afier taking the size-weight
measurements. Meat was analysed for
moisture, protein, water extractable
nitrogen, non-protein nitrogen, glycogen,
lactic acid, fat and free amino acids.

Moisture was determined by the
method of Jacobs (1959) and protein by
the A.O. A.C. (1960) method. Water
extractable nitrogen and non-protein mi-
trogen cstimations were carried out by
microkjeldahl method. Total fat was
estimated by estracting about 1 g of the
dried sample with petroleum ether (60-
80°C) for about 10-12 hours. Glycogen
was estimated by the method of Van de
Kleiy (1951) and lactic acid by the method
of Barker and Summerson (1941). Free
amino acids were extracted with ethyl
aleohol and estimated by the standard
microbiological assay method.

REsuLTs AND Discussion

Results of analysis of samples studied
during the vears 1966-'68 are tabulated
and graphically represented. In almost
every month of the year egg was noticed
and meat content depended upon the
quantity of egg present {Table 1).

TaARLE=]

Length i cm, Ege¥ Meaty
9.5 Nil 21,78

9.5 32 53 14.45

0.1 Nil 29.57

10,1 20,00 18.40

11.5 Nil 2525

1.5 12.30 21.94
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The graph of meat weight against length
shows a linear relationship and during
pew moon time meat content is more
than that in full-moon (Fig I). Figurel
represents the percentages of moisture
and protein contents doring full-moon
time. Maximum moisture (83.1%) and
minimum protein (14.0%) contents are re-
corded in the month of May and minimum
moisture and maximum protein are
recorded during October-April.  Galtsoff
(loc cit)y while studying the seasonal
variation of American Oyster, observed
a decrease in protein content in May and
an increase of solids from October-March
corresponding to a fall in water content,
Dambergs (1964) reported that the seasonal
variations in water of cod fillets are
opposite to those for protein.

Figures 3 and 4 depict the seasonal
variations in percentage composition of
water eatractable nitrogen (WEN) and
non-protein nitrogen (NPN) of crab meat.
WEN is maximum duoring October-
January and minimum during May and
June in both full-moon and new-moon
times. NPMN during full-moon time is
minimum in August and maximum during
MNovember-March; and during new-moon
time the maximum is during January 1o
March and minimom during May-October,
Figure 5 represents the glycogen reserve
of the muscle. It shows wide variation
over 12 month period. Analysis during
new-moon  fime shows maximum in
February (2.05%) and minimum in October
(0.45%), and during fullo-moon time
maximum is in  Janvary (2.9%) and
minimum in June (0.20%). Figure 6 shows
the lactic acid changes due to season.
During new-moon time lactic acid ine
creases steadily from 90 mgy¥ in May to
520 mg% in August, then starts declining
to 200 mg% in January and again shows
steady increase to the maximum value
of 535 mg¥ in March. During full-noon
time a distincet pattern or trend is not
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found, but shows minimum values in
January and July and maximum in
September and November. Depletion of
muscle glycogen during exercise in fish
muscle has been studied by Miller ef af
(1959) and Stevens and Black (1966).
Amano el al (1953) found different levels
of glveogen content between different
portions of the muscle and in all fish
examined, the glycogen content decreased
and lactate increased very markedly de-
pending on the method and rapidity of
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killing after capture, Environmental factors
such as lack of food also could have
played a part in the decrease of muscle
glycogen. Figure 7, represents the fat
confent during full-meoon and pew-moon
times. Compared to other shell fishes fat
content is very low in crab muscle. Tt
is maximum during full-moon time
in September and minimum during
Januvary to February, and during new-
moon time the maximam value is in March
and minimum in January. Venkataraman
el al (1968), while studying the variation
of fat due to season in black pomfret,
reported that the rise in fat content
coincided with the onset of summer
Kordyl (1953) and Lovern efal (1959)
could nmot detect any definite seasonal
trend in the muscular fat of fish muscle.
Maximum values of protein, WEN, NPN
& Glycogen are found duriug October—
April, when the moisture content of the
muscle is at a lower level. No such cor-
relation could be assigned to fat content.

FREE AMINO ACIDS

Crab muscle contains all essential
amino acids, the most abundant being
glycine and this may be responsible for
the sweet flavour of the meat. It follows
& distinet pattern related to changes in
season (Fig 8). It sh~ws a steady decrease
from 65 mg% in January to 29 mg% in
March, then increases steadily to & maxi-
mum value of 75 mg% in July, this level
being maintained till December. Apart
from glycine, arginine, proline, glutamic
acld, serine, tyrosine, leucine and phenyl
alanine  are present in appreciable
quantities and  methionine, lysine,
threonine, iso-leucine and valine in small
quantities and cystine, tryptophan, and
histidine in traces (Table 11),

Serine shows a distinct pattern related
to season, from September it starts increas-
ing to a maximum value in December and
from Januvary it starts decreasing toa
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minimum in April, then till September
its level remains constant. Tyrosine and
methionine show higher wvalues during
November-March and lower values during
April to October, so also Arginine shows
higher values during December to March
and lower values during April to. Novem-
ber. Jones {1955) observed marked seasonal
variations in the wvalues of glycine,
glutamic acid, taurine etc in lemon sole
muscle while Hughes (1959) failed to
discover any correlation between stage of
sexual maturity, sex and age of fish and
total or individual amino acid content in
herring, Dachateau and Florkin (1955)
reported that definite changes were pro-
duced in the free amino acid pools of
crab (Eriochir Sinensis) by altering the
temperature and very large changes by
altering the salinity.
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TABLE-1I FREE AMINO ACIDS — mg/100 gm.

Pro~ Glutamic Methio- Ly- Threo- Isoleu- Tyro- Trypto- Phenyl- Arg- Histi-

line Serine acid nine sine  nine Cystine Leucine cine  sine phan alanine Valine inine dine
Jan. 1526 12.61 1263 1.33 0.942 — traces 3123 1.021 3.125 traces 7.043 0942 24820 traces
Feb. 1039 721 1042 1.34 1.192 traces ftraces 4.513 1.941 3.331 0,057 2167 0981 18430
Mar. 11.44 1084 7.24 251 1.243 —_ traces 1.087 0.793 3.451 0048 2432 L143 39310

Apr. 974 031 546 015 1.792 0232 0406 3.575 1,492 0913 0.108 1.217 0468 4536 ,,
May. 20,64 054 843 0.07 0.248 2.033 0.073 3.461 0,632 4832 0875 2030 6321 5731
June 2345 0.63 1062 0.1 2,18 2015 0832 3.042 0731 1.889 0.753 3420 4366 9.564
July 4682 0.69 833 0.86 0832 4.435 0.082 3.163 0.936 0.893 D653 4890 0484 3740
Aug, 643 136 566 085 0.743 0467 0072 4.481 1.024 1.843 0.099 0642 0725 1366 ,,
Sept. 3684 104 5.1 0.74 0421 1446 0746 4.226 1.842 1.735 0662 0403 0873 3I™72 ,,
Oct. 3261 1.68 494 091 0843 2014 0.064 1.992 0.937 0823 0.142 0386 5884 3745
Nov. 3222 303 1042 0B84 0325 7493 0067 9320 1.345 3.840 0316 2387 8432 2536
Dec. 1206 1612 11.43 485 1.732 0014 0020 4.516 1,943 7212 0.612 4112 1,532 39460 ,,




SumMMarY

The influsnce of season on the nutritive
value and chemical constituents of the
edible crab Scylfa serrala, available in
the West Coast of India is the subject
matter of this communication. Crabs of
woiform size and sex caught under
identical conditions were used for the
study. The nutritive value is found to be
maximum during the months of October
to March. High yields of meat of the order
of 30 to 357 were obtained during
September to December compared to 15
0 30% during other seasons. There is
also indication that new-moon periods
favour the vield of the meat in the variety
of crab studied.

ACENOWLEDGEMENT

The authors wish to record their
incere gratitude to Dr. V. K. Pillai,
Director of this Institute, for his valuable
suggestions during the course of this
work. Thanks are also due to Shri M.
Rajendranathan Nair, Junior Fishery
Scientist for all encouragements received.

RererENcES

A. O.A.C, 1960, Official methods of
Analysis, Association of the Official
Agricultural Chemists %th Ed.

Amano, K; Bito M. and Kawabata, T. 1953.
Bull. Japan. Soc. Fish., 19, 487-498.

Blackwood, C, M; Varge, S. & Dewar, A,
B., 1969, Code of practice for process-
ing Queen Crab. Meeting on Atlantic
crab fshery development Mar 4-5,
1969,

Barker, S. B. and Summerson, W H 1941,
J. Biol Chem:; 138, 535.

B8

Chinnamma, P. L., Chaudhuri D. R, &
Pillai, V. K. 1970. Fish Technol, T (1)
137.

C.5 1. R. 1963. Wealth of India: Raw
Materials vol. 1V, Fish and Fisheries
{Supplement). P. 123,

Dambergs, N. 1964, J. Fish. Res. Bd.
Canada, 11 (4), T03.

Don Stevens, E. & Edgar, C. Black, 1966
Ibid, 23 (4), 471,

Dachateau, G. & Florkin, M., 1955, Arch.
inl. Physiol. Biochem, 63, 113

Fraga, 1956. In Fish as Food, Vol 1,151,
Academic Press, New York,

Galtsoff, Paul. S, 1964, The American
Oyster Crassostrea Verginica Gamelin,
U. 5. Fish Wildl. Serv.. Fish. Bull
64, P. 381,

Hughes, R. B. 1959, J. Sci. Fd. Agric.. B
131.

Jacobs, M B., 1959. The chemical analysis
of foods and food products. 3rd edition
D. Van Nostrand Company [nc,, New
York, P. 433,

Jones, N. R., 1955, J. Scf. Fd. Agric., 6 1.

Kordyl, B, 1953. World Fish Abstr., 4 ()
43

Lagendre, 193%. In Fish as Food, Val |,
151, Academic Press, New York.

Lovern, J. A, Olley, J and Helen, A.
Watson. 1959., J. Sci. Fd. Agric. I8,
327-337.

Miller, R* B. Sinclair A. C. and Hochachk-
ka, P. W. 1959, J. Fish. Res Bd.
Canada; 16, 321-328. i

Vande Kleiy, B, J, 1951. Biochem. oL
Biophys. Acta, 481, 1,

Venkataraman, R. Solanki, K. K. and
Kandoran, M. K., 1968. Fish Technal
5(2), 113.

FisHerY TECHNOLOGY




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6

