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A Comparative Study of the Morphometrics a.nd the
Proximate Composition of Two Edible Molluscs
Crassostrea cuculata (Born) and Perna perna (L)

By

W. M. INDRASENA*

ABSTRACT

The morphometrics and the bio-chemical characteristics of the common oyster, Crassotrea
cuculata (Born) and the mytilid, Perna perna (L) were studied.

In the oyster, the length was found to be positively correlated with breadth and total
body weight. There was also a positive relationship between the tqtal body weight and :lhe
total muscle weight. In the mytilid the total body weight was positively f:onelated with
length and total muscle weight. The muscle weight was also found to be highly correlated
with the length. In both animals the relationship between the length and the tota! body-:
weight was curvilinear. In the oyster, the protein content was found to. increase _thh the
total body weight and the total muscle weight. In the mytilid the protein ,'content mcnlaas.eci
not only with the total body weight but also with the length. In both - animals, the relatiy
content of protein is higher than that of carbohydrates, lipids and ash.

Introduction

The oyster, Crassostrea cuculata (Born) and the mytilid, Perna IfsggtgL )wal.:i':hbo:i};c fe dllt’llfé_
bivalve molluscs. Crassostrea cuculata i chare‘tcteuscd by Sme);lgm:ny D e
entire margin of both valves. The right valve is flat and carrl

ed growth
~ Squamac and a series of rough irregular rounded dichotom

in si i ly known as “the
arge in Sizé and is commonly L 8
l; n(iinﬂlategd particularly at the anterior region. The

interior is pearly. The brown
OStIRve apdihe ak is close

Perna perna is elongate, trigonal
brown mussel”, The valves are strongly
s sovereilit, =, L1l DIRATE terioventral margin. The be
®lour is more pronounced at the ventral a_nd 'postire er
' the anterior margin and the ventral margin 1S eatis:
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Mitchel (1915), showed that the glycogen content .of oysters changes with the seasons_
Their chemical contents were also found to vary ‘Wlth the seasons, but not with tpe -
size or weight. Masumoto ct al (1934) working on the oyster, Oslrea' gigas _reported that
the glycogen, fat and total nitrogen confent also showed seasonal ﬁuctuauqns which correlated

with the reproductive cycle.

Other workers who have studied the bio-chemistry of bivalves include Hatawa (1952),
Venkataraman & Chari (1957), Collyer (1959) Giese (1969), Kaister et al(1969), and Idler
et al (1972). Certain morphometric parameters for Mytilus, viridis of Indo-Pacific region have

been given by Kew et al (1972).

) Until now very few biological studies have been carried out on Sri Lankan marine
bivalves. A

- Perera & Arudpragasam (1966) worked on the animals living in association with
C. cuculata. Pinto & Wignarajah (1980) who worked on the ecology of C. cuculata have
shown that the largest number of living oysters along with spat occur during the month
of April in the South West parts of Sri Lanka. This study was undertaken to obtain infor-
mation regarding the morphometrics and the bio-chemistry of C. cuculata and P. perna as
related species have been reported to be rich sources of protein. g ¥

Materials and’ Methods

Oysters and mytilids of medium size were collected from the Negombo reef. They
were brought to the laboratory immersed in sea water. The parameters such as total body
weight, length, weight without, shell (total muscle) and  maximum breadth were measured.
The fresh muscle was then -transferred to individual foil containers and placed in a oven
maijntained at 80°C. After 2-3 days, when their weight was more or less constant, they were
powdered and transferred to clean, dry, glass vials and stored in a dessicator » they

Results

The relationship between log-length and log-
the relationship of total body weight and total
correlation coefficient, slope, regression- equations
length and breadth, length and myscle weight are s

total body weight is shown in Fig. (1) and
muscle weight is shown in Fig. (2). The
and the significance of relationships of
hown in Tables (1) & (2). :

s



W, M. INDRASENA
@ Crassostrea cuculata

Q P. perng
Fig, 1
: : 7 ' yd P. perng
Lor ] st W =0.668 1214
) V / ‘ (Cor. coef, =0.943)

IS
o
g
°
c-\
‘s

o <. cuculata

BODr WEIGHT

| W°=12,25 L}'}.725
30 O 40~ (Cor. coef, =0,543)
S‘ .
_20? 20
WG i 7 r
a4 5 6 7 8
log-LENGTH g
Fig. 2
C. cuculata
o8
20 59 / y=0.06x 4 0.5
(Cor. coef, =0.86)
P, perna
y=0.22x + 2.06

o

3 g |
TOTAL MUSCLE WEIGHT(gm)
Y |

i
o

(Cor. coef, =0. Gpl)

111

o
e
w B
QRS : T t ; ?o ‘
i 20 35 - 80 ; & ! C. cuculata
Ly ToTaL BODY WaHT(E i
3 ' - ~ 4D P, perng
0 . 20 )
Fe T —— total body weight of C. cuculata and P, perna,

) F':_ 1.— Relationship between Log-length Ao d total muscle weight.

2.— Relationship between total body weight a1

=



A COMI’ARA;['.IVE STUDY OF THE MORPHOMETRICS AND THE

112
TABLE 1

RESS RRELA « AND SIGNIFICANCE OF MoRs
TION COEFFICIENTS, SLOPES ohaa
S C(;mmc RELATIONSHIPS OF CRASSOSTREA CUCULATA

—

. slope correlation Regression  Significance
Relationship coefficient equation
1. Length & breadth 0.6191 0.6401  y=0.6191x+0.79  §
. Len
2. Length & body weight 4.61 0.324  y—=4.61x+16.36 NS
3. Length & muscle weight 0.409 0.390 y=0.40x+1_1 NS
TABLE 2

REGRESSION EQUATIONS; CORRELATION COEFFICIENTS, SLOPES AND SIGNIFICANCE OF MORPHO
: METRIC RELATIONSHIPS OF PERNA PERNA

e

Relationship

 slope Correlation ~ Regression Significanc
coefficient equation .
I L peh & breads 0.067 0.8414  y=0.067x+1.507%6 S
27 Leneth &:body weight o 10.535 0.9399  y=—0.9399x+30.99 S
3. Length & muscle weight 2.954 BT > 95x.18.002 S
; y=2. '

Chemical composition of the muscle

The chemical composition of the
P. perna is shown in Tables 3 anq
weight to protein, carbohydrate, lip
pectively. '

nd 4 respectively.
id ash and water gz

. o mytilid
muscle of the oyster, C. cuculata and of the syt

The relationship of the totd
Te given in Figs. 3,4,56 a8
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TABLE 3
BIO - CHEMICAL COMPOSITION OF THE MUSCLE OF C. CUCULATA
Bio - chemical compos':'liorr .
Size ‘ L(e;ﬁg, ; :ﬁfe‘;; (as Percentage dry weight): | ﬁfé:g;mu
g‘(.:a,:ﬁ) (%) Protein g‘rtz'rl:’ohy— lipid, Ash -}_i_f:g;ﬁ
4046 4.0 747 484 109  36.1 3.3
45.5 76:0 46.5 13.6 33.1 5.9
46.0 78.2 68.8 13.0 12.4 5.0
M 54.6 54.6 12.5 27.2 4.7 9.1
47-53 48.0 75.7 54.6 7.9 24.3 8.4
49.0 69.2 52.5° 9.9 32.5 4.3
52.0 72.3 60.0 14.0 18.4 6.6
3.0  75.4 529 1277 23.7 9.3
53.0 — 75.9 57.8 1132512 6.1
Mean : : 55.6.  13.6 249 6.9 1010
$4-60 ' 4.0 721 457 - 9.6 37.6 7.9
540  76.3 64.6 12.9 13.3 8.9
59.0 75,97  60.5 20.1 11.0 8.6
59.0 72.6 43.4 13.6  33.6 6.8
. 60.3 76.1 54.0 22.0 17.7 =+~ 6.7
Mean _ 54.6 15.5 2.6 7.3 100.0
61-67 61.0 70.1 51.4 16.0 25.3 5.9
61.4 60.4 61.7 8.8 23:4 8.0
620 0.7 s394 153 sa
. 62,0 76.6 s1.8 19:0 21 6.4
63.0 4.7 - 65.4 1459 15.9 : 5.8
63.0 61.1 62.9 15.4 163 -~ 6.4
63.5 751 54 22.0 178 55
_ 67.0 58.4 61.6 11.2 13.1 6.3
Mean | 57.8 16.1 19.9 | 7.9 1017
68-74 69.4 617 582 166 150  10.4
70.0 75.1 54.6 19.9 20.7 6.4
7255 67.2 59.2 1.4 2.6 6.4
3.0 746 5.0 2.6 - 14.2 62
Mean . ~ 57.8 17.1 18.6 . 7.4  100.5
Grand mean 56.2 14.9 n6 68 1003
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TABLE 4
BIO - CHEMICAL ' COMPOSITION OF ‘THE' MUSCLE' OF‘ PERNA 'PERNA

-~ Bio.- chemical composition___.

5:2:? sl ey . L{:;f;;l c%f;:h " (as Percentage dry weight) e f‘ro;e'in g
- S g o
.« Protein  Carbohy-:,. ., i . Lipid++
i drate Lipid Ash Ash
40-46 S .. 0.0 745 559 140 265 32
40.0 76.0 54.9 114 300 4.0
42.0 720 ' s4.2 19.4 boipH @ed goip
c 4200 75200 654 163 - 1560 3
4$8.0 753 546 135 302 0
45.0 725 542 153 4.2 5.2
Mean s 3 FeNE 56 15.0 29.3 3.9 104.7
assys AT G a0 Tmia Usa i e vigls =
it ' 9.0 T4 S46 134 292 32
500  73.2° 559  16.6  21.3 4.4
51.0 72.1 . 56.8 8.8 322 - S1 ..
T 53.0 . 720 ; ST.9 140 . 265 ... .3.9 . .. ..
Sk =t r $3.0. 720, . 9.1 153 224 . 36 ,
Nsani AN . s64 133 210 38 1005
54-60 e .. 50 T8 2 163 205 3.6 '
AH 5.0 7.2 620 88 241 56
5700 .71 64.9 3.8 22" sl
580 71,0, €54 99 23 48 =
58.0 . .70.7. 1 65.3 . 12,8 .. 205 .. 3.0,
582 705 6.1 . 9.8  19.0 43 -
6.0 7.6  72.2 63  19.0 3.0
6.0 700 654 108  19.0 5.2
Yeeag et 5.2 103 07 43 10s
61-57 S o ety G20 TR A0 T IS
| st e 650 720 649 1.4 155 71
e S 50 . 69.4 9.7 15.5 5.8 ' 100.4
Mean ,
68-74 00 7M1 7.2 109 145 42
; 7207 T.00 ! 649 . 152 . 148 4.1
740 69.8 0 739 113 142 . 47, 3
Voo J07p 185 SlAsSie a3 0210
= 63.6 12,2 21.4 4.5  101.4
Grand mean .

correlation coefficients and the significance of frelationships

~ Regression equations, slopes, hemical components_are_shown._in tables 5 and 6.

of the total body weight. with bio=c
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TABLE 5

RES! . . RELATIONSHIPS OF . THE TOTAL BODy
‘ NS AND THEIR SIGNIFICANCE OF; RELA '
SO P%?éizé’lg? WITH BIO-CHEMICAL COMPONENTS OF C. c.uc.“_l.a.‘.a.

- : lation Regression ngnlﬁcam
Relatiakehip : Slepeis Cg;:jf,’g:iénr equation —
1. Protein & Total body weight:. ¢/ .. ©3.168 0.7007 y=3.168x+42.09 s
2. Ca.rbohydratc & Total body weigh_t - -0.0169 -0.052 = -0.01x+15.5 NS .
3. Lipid & Total body weight .. 2 -0.265° -0.476 = -0.21x+8.152 NS
4 Ash & Total body weight .. . .. 0.026 _ 0.218 y=0.096x+5.34 NS
5. Water & Total body weight .. £ .e o iy —1.579 —-0.366 y= -1.579x+178.2 NS

TABLE 6

REGRESSION EQUA'I‘IONS AND .THEIR SIGNIFICANCE OF RELATIONSHIPS OF THE TOTAL BODY
’ WEIGHT WITH BIO-CHEMICAL COMPONENTS OF P. PERNA |

t

Relationship l : ' +- Slope Correlation Regression Significance
coefficient equation

1. Protein & Total body weight - cotest 0.518° 0.841° y=0.518x+48.1 S

2. Carbohydrate & Total body weight .. " —0.148" 0413  y— _0.148x-+11.74 NS

3.1'Lipid&'l'lofal body wci%ht o o . ~ -0.361 -0.512 y= —0.362x--31.49 NS

4. Ash&Tofalbodyweight .. .. S0 0.288 y=0.023+x3.4 NS

5. Water&vji‘d:albody'wei'ght ey o :-o.us' . -0.734 y= —0.115-+75.09 s

The régres.sion"equ_atidn's:, slopes, " correlation coefficient and significance of relationships
of the length with protein, carbohydrate, lipid, ‘ash and water are shown in tables 7 and ‘8
respectively. : i 2.4 y * n ; BE

]
(V]

\ ¥ - ™ TABLE 7

REGRESSION. EQUATIONS, SLOPES, CORRELATION COEFFI
RELATIONSHIPS OF THE LENGTH WITH BIO-C

5 ]
1

: CIENT AND THEIR SIGNIFICANCE. OF
HEI\{I_ICAL COMPONENTS OF CRASSOSTREA CUCULATA

Relationship - ; , 0o Slope Carréia{iarz Regression Sigmﬁcan!-‘;?
{ ( coe_ﬂic:enr equation E

1. Protein & length & 7 vo Db 1,667 ; 0.246; y=1.667x-+49.59 NS. |

2. Carbohydrate&[.engtﬁ‘- ce b LT 200358 0472 y= -0.358x+10.93 NS

3 'l}.iéid&igl?gth ’“I" ot 0m7 -0.3339 Y= ~2.717x-+37.65 NS

dodsh&longth 0 . 00l 0484 0250 L. Y=0.484x+3.75 NS

S. Wat?réiyength~.i;-“.. i -- bt -—2'.9?0 =0:372 . b= .—2'.98x+88.._2.5§ | NS
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TABLE, 8

REGRESSION EQUATIONS, SLOPES, CORRELATIO THE i NIFI .
N’.COEFFI
RELATIONSHIPS OF THE LENGTH WITH BIO- CHEMICAL CSE%“&%%“ OF }DR JS-IE%NA C{NCE OF

Relationship 7 ‘ - Slope ' Correlgrion Regression Significance
; . - . coefficient ; ‘equation
1. - Protein & Length we e O.6465 . 038 y=0.6465x-53.6 IS
2. Carbohydrate & Length .. .. 0.5513  -0.0465 y= 0.551x+20.77 NS
3. Lipid & Length .. -3.919 -0.3682 y= -3.919x+43.299 NS
4, Ash & Length . - 0.370 0.348 y=0.37x42.176 NS
5. Water & Length .. -1.5171 i -0.82  y= 1,511x-+80.324 s

The regression equations, slopes, correlation coefficient and the significance of relation-
%hlgf gf ﬂ:le 1l;)rea.dth with protein, carbohydrate, lipid, ash and water contents are _shown m
able 9 an

TABLE 9

‘REGRESSI(')P,] EQUATIONS, SLOPES, CORRELATION COEFFICIENTS' AND: THE SIGNIFICANCE OF THE
RELATIONSHIPS OF THE - BREADTH WITH BIO-CHEMICAL COMPONENTS' OF y
i C.ROSSOSTREA CUCULATA pr e el ' ol

Relationship . : i~ i Slope’ - Correlation Reg:r.em'on i . Significance:

' : £ ane 363" coefficient -equation

"1 Protein & Breadth .. 0993 'odes y——O 993x +51.94 NS
2 'Ca:bohyd:ate &.Brcadth Lidine et 520,083 it 0931 cos ¥irO: 083x +16.8¢ . . NS

3. Lipid & Breadth e .17 ‘9257 y= -1.917x430.46 NS

4. Ash & Breadth C” .. 0.297 0.163 y=0.279x +5.42 NS
5. Water&.Breadth e s _._1.179 e y= 1.179x +75/854 NS

TABLE 10 '

REGRESSION EQUATIONS, SLOPES, CORRELATION COEFFICIENTS AND THE SIGNIFICANCE OF THE

REL SHIPS OF THE BREADTH WITH BIO- CHEMICAL COMPONENTS OF .
AEON PERNA PERNA

Relationship - = ) Slope: ' cg:};;r:_g{an, ¢ -_lie‘}gurggzn. Signiﬁcanc§ o
T Protcin&Brcagdtli L4 i e O e R ISR el IS
%\ Carbohydrats & Breadth A ” -—9.413' 0,123 - .;y; 0.413x +14.73 NS
3. Lipid & Breadth RSt 0758 _0.481 y= -6.075x -+38.57 - NS
4 Ash &/ Bleadth ' -0.5021 ~0.136 | y= -0.502x +5.13 NS
5 VGat(Iar &;:Brmdtﬁ' -3.456 | 20'306 -‘:e; y;’ 'lj“l-;‘-‘s_ﬁ,x +78;4- s N

[
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rotein content and water content is shown in Figure 8,
oefficients and the significance of the relationship
ta and P. perna are shown'in Table 11.

The relationship between prote
Regression equations, slopes, -correlation., ¢
of water with percentage lipid, in C. cucula

"TABLE 11

REGRESSION E_QUA'ﬁONS, SLOPES, CORRELATION COEFFICIENTS AND THE SIGNIFICANCE OF THE
RELATIONSHIP OF WATER WITH PERCENTAGE LIPID IN C. CUCULATA AND P. PERNA ‘

Relationship Slope Correlation Regression Signifiicance
; < coefficient equation .

C. cuculata 1. Lipid & water ©0.494 ) -0.358 y= '—0.494x +86.1 NS

P. perna 2. Lipid & water .. 0.003 0.088 y=0.003x +21.5 ~ NS

Discussion’
Merphomeltrics :

5 -'At:con_‘ling to Fernaudo' (1970), the bivalve moltuscs show .an increase in. length .which
is accompanied by an increase in total body weight. In the present study, the mytilid show a
significant relationship between the length and total body weight, length and breadth and length and
‘total muscle weight. ~The regression analysis shows that..in oysters, the. correlation coefficient
between® total body weight and length “is 0.3126. with a non significant positive relationship
between the two parameters. This correlation coefficient is even higher than the above value
when the graph is curvillinear (The relationship between Log-weight and loglength). This
result is seen more clearly for mytilids than for oysters. This may be due to the fact that
the true total body weight of the oyster was difficult to ascertain as complete extraction of
the oyster from the substratum was very difficult. The relationship between' total -body: weight
zn;i Jdength for- Crassostrea cuculata was very similar to that obtained by Wilber (1966) for
streda. L i i

.. Increase m shell _length for bOti’l oyster atlld. mytilid is seen to be ac ied b
; e : : A - a anied b
an increase in total body weight. Total muscle 'weight also increases ° sig;?gggtly Wlﬂ)l'
:gciiaéiee lsIIlz otw;:)xt'xalb)?c’lcgwwe]tghtl l?l ;:%)h 'oi'lganisms. These conclusions. for the .mytilid are similar

et a who analysed ; 1 viridi
of the Indo-Pacific region. ysed the morphometric. parameters of M. viridis

Chemical composition of bddjr'Mtﬁé;!e :

" From the"present study it is evident that the' total i ight
length and breadth ‘each sepa S ~muscle. weight, total body weig
L tgetrhcontent. ch separately ,hadé nonsignificant negative relationship with percentage

In the case of mytilid, the re:lationship between total bod i :
’ at e ntage
i b=, o o b el aplet of Sy dan o "Bl
; ! e 1tution of 'synthesized bio- ical : in. place
of water. This phenomenon has been. reported also for ﬁsilo %l;emzlg?tlesi;ngoﬁn(tlsg.ég)‘l’ '

Total muscle weight “total body weight, length and bread '

. . . 2 ’ t ! . positive
relationship with percentage water content. Percentage water cor}lte;: ps:z:iyses.h\?:?tha’ir{’;ﬂ“'
in protein content (Fig. 8). This could be explained onthe basis that synthesized - amin®
acids” may replace water in intesticial tissues. . . ] % g



- carbohydrate content' of both oyster and mytilid,
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: ' 12]
Total muscle weight, total body weight
popgguin egate b Wity oy e, S ol ad
. - e to
high. This is probably because both mytils andwgelslté compared with that of fishes is rather
algac, phytoplankton and other small organisms, yster are filter feeders feeding mainly on

All these ‘parameters show nonsignificant relationshi sty A
s at i )
lipid content decreases with increase in size and ﬁ:gnil,]elﬁh:v lg‘f tll‘II:dbggnten;c” E]though the
contents of ‘the oyster and the mytilid are compared ‘it js eenttate thy‘ en the lipid
content is greater than in the mytilid. n the oyster, the lipid

In both animals theash content increased non significantly wi adi i
muscle weight and total body weight. They live in aquatic eivironme);lt?g];dlii%trgi‘og :ﬁg;hﬁeetg tta(l’
osmoregulate. For this purpose they have to obtain various ions from the environment
and retain these “lons in the blood ‘and body fluids. “These' ions are proportionately more
in large individuals and therefore the ash content will be more in large animals. That various
ions K, Na, Ca, Mg, P, are retained in this manner in Mytilus edulis have been reported
by Robertson (1949) and Robertson (1964). - . . won :

Comparison of bio-chemical components in both animals :

A cqnsidera.ble‘ proportion of the pércentage dry weight in. both animals is protein
and there is no significant difference in percentage protein in the two''organisms. There is

also no significant differences in the percentage lipid content ‘in both animals. Similarly there

is also no significant difference in the percentage water content in both animals.

The range of protein as percentage dry weight is wide (oyster, 45%-78%: mytilid
547%-78%) when compared with other bio-chemical components (Table 12). *

TABLE 12
RANGE OF BIO-CHEMICAL COMPONENTS
- . 7 .
_ Bio-chemical C. cucu.'au.z. e ‘-uernab . i
Component : Dry ; . Wet Dry ; Wet.
1. Protein _ . . 45.0%—78.0%- 13.5%—17.5% 54.0%4—78.0% 15.1%—19.9%
2...Carbohydrate L 1.8%22.0% 0.4%— '6.5%' 6.9%—21.0% 0.7%— 5,4%.
3 Lipid . e .. 89%—37.6% 2.0%—11.1% 5.6%—34.4% 1.6%—9.0%
4. Ash L 22%-13.2% 0.4%—29% 1.8%— 7% 0.4%—1.9%
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