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Fig. 1 Crassostrea gigas with five shell
colors and common shell
B: black shell; C: common shell; G: golden shell;
O: orange shell; P: purple shell; W: white shell.
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Tab.1 Morphological traits of five shell color strains and control population of Crassostrea gigas

n=30; X+SD

5S¢ black shell 7548 purple shell 7¢#5 orange shell 5¢4r golden shell 5% white shell

X F8 control

EEESH
morphological trait
5+ /cm shell length 5.33+0.10 5.78+0.47
5¢ %&/cm shell width 3.32+0.78 3.44+0.12
5% 5 /cm shell height 9.92+0.62 10.31+0.74
M /g wet weight 7.01£0.44 8.03+1.17

5.23+0.24 5.60+0.35 5.37+0.68 4.85+0.39
2.92+0.35 2.86+0.25 3.15+0.23 3.35+0.34
8.21+0.59 10.723+0.57 10.12+0.37 9.86+0.71
6.51+1.47 8.24+1.38 9.63+1.69 7.13+1.65
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Tab. 2 Biochemical components of adductor muscle between five shell color strainsand control group of Crassostrea gigas

%, 1T dry weight

E R4 proximate composition

B4 group
7K 43 moisture S FE M total protein BRI total fat HiE glycogen W4y ash
5% black shell 78.41+0.50° 74.46+2.56" 2.68+0.71% 7.00+£2.07* 8.22+2.16*
g purple shell 79.80+1.36% 71.94+4.44% 3.63+1.08° 9.36+2.04% 9.17£1.43°
sets orange shell 79.44+0.75% 68.29+11.71% 1.86+0.36% 8.67+3.86% 8.15+£2.23%
54> golden shell 78.56+1.12° 76.25+0.70% 2.98+0.21% 6.01£1.16% 8.86+1.55%
11 white shell 78.48+0.96° 72.52+3.72% 3.42+0.48% 8.26+1.58* 8.72+0.95%
%} control 78.51£0.76" 74.800.57° 2.77+0.61% 7.99+2.37° 9.10+1.17°

HE: FFEEE LA R/NE TR R A B35 2257 (P<0.05).

Note: Different letters in the same row indicate significant difference (P<0.05).
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EMEFR LR

SRR SR 82.03%~82.71%; MR
JF &N 49.51%~56.42%, TEXT R4 b & i,
Fe KW AR MR A RN 11.05%~
15.45%, FEXT IR & i, oAt s b &
AR, TEE R ER, X 3R AL TE 6 4B
PRI AN 1 35 1 22 5 (P>0.05) o 76 B I 1D 2 e 1Y)
Feih, se4 KAt & B B oot . SRR
X R FEAR(P<0.05), 721 . 5258, FEBAITERK
G Ko % B 2 (E) R T 2 RN (P>
0.05), K>t ly 8.28%~14.36%, Hrh7e K4
WG B4 e b 3 i T BRI (P<0.05), 5T 5t
G STAE R SE SRR G R X BB A 2 () oy 2
SRR F(P>0.05, % 3).
23 SMEAKHFEEHESBAENEM
BERR L

6 MR R K S R 81.15%~83.74%;

MEATEE 56.12%~61.26%, X R4 & g
L oSG E A, SRS RN 1.44%~
2.59%, HorhFE A AT WG B R, SeAE AR
TR S i i K &R 8.42%~15.54%; IR
HZE 200 R, FiR 4 R JUE 3: M E 6 4
R AN AETE 5 T 25 57 (P>0.05) o TEME I &5 111
Feagrh, RKATWEERE | o5 R E AT
LK T 0 R ZH (P<0.05), 70 BB FN5% 4 K45 e
X R 22 (DB JE 5 £ 22 51 1 25 (P>0.05) (3% 4).
24 5 MEBRKEHETHESIRBAMER-A
i B B E M E SRR 5 LL 3

5 Fhoe oA A W5 1k R AR 55 0T HE 2 1 R — PR R
P ) 5 B SR 0 2 1 WL 5. 6 N REIAOK o 5 i
H 78.32%~81.38%; WHE S EY 44.37%~
53.67%, HhfEse B s, At
e A i I 7R BRI AR LR, e
e X HEZH (8.02%), FfIkAyE7e i K4t 15(3.76%);
6 MNEEUR O E S AT, ST SR AT R

*3 SMEBKHFEFHASHRBAFMINERNERERRS

Tab.3 Biochemical components of mantle between five shell color strains and control group of Crassostrea gigas

%, 1T dry weight

E IR 4 proximate composition

A& group - — : - -
7K 43 moisture BZE 5T total protein BRI total fat B glycogen K43 ash
5522 black shell 82.71+0.72° 54.33+1.66 1.83+0.17° 14.61+1.60° 9.86+0.89
FE4£ purple shell 82.53+1.22° 49.51+4.73 2.95+0.68" 14.80+3.04 13.73+2.80%
5ot orange shell 82.28+0.73" 52.16+1.67% 1.77+0.51° 11.05+2.58* 12.18+0.61%
554 golden shell 82.03+0.71° 49.75+3.28" 4.38+1.00° 14.13+1.45° 12.80+2.48%
5% white shell 82.14+1.02° 49.57+2.36" 3.04£0.26™ 13.29+1.62° 14.36+3.30°
%} control 82.17+1.77° 56.42+2.77° 1.94£0.66° 15.45+1.51° 8.28+1.73"

BB R A /NG TR oA B3 2257 (P<0.05).

Note: Different letters in the same row indicate significant difference (P<0.05).
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Tab. 4 Biochemical components of gill of five shell color strains and control group of Crassostrea gigas

%, 1T dry weight

H B4 proximate composition

B group
7K 43 moisture JBFE [ total protein BRI total fat HiJE glycogen K4y ash
FE 2 black shell 82.49+0.79" 59.15+6.74" 2.59+0.84° 6.17£1.09% 12.83+6.54°
S48 purple shell 83.74+0.59° 56.12+3.18" 1.81+0.21° 5.32+1.25° 15.54+3.53"
¢4 orange shell 83.15+1.68* 61.25+4.33" 1.44+0.40° 4.54+1.19* 8.4243.13%
54+ golden shell 81.55+1.54° 58.65+5.74" 2.20+0.64° 6.73+1.31% 13.23+6.28"
52 white shell 82.32+1.15° 60.01+4.73° 2.330.19° 5.69£0.12° 12.27+5.26
X} fé control 81.15+1.10° 61.26+4.48" 1.44+0.50° 8.95+1.08° 8.70+5.11°

e FAVEHE A bR A RNG PR A 325 5 (P<0.05).

Note: Different letters in the same row indicate significant difference (P<0.05).

®5 SMERKHIFEEHESHRARELER-NERNERERES

Tab.5 Biochemical components of gonad-visceral mass of five shell color strains and control group of Crassostrea gigas

%, T H dry weight

B % .57 proximate composition

BEIR group
7K 43 moisture B F T total protein BB WI total fat BEIR glycogen HK4r ash

5528 black shell 78.32+2.25% 53.67+17.04* 5.544+2.26" 27.13+£2.21° 11.80+2.80°
5% %€ purple shell 81.38+1.37° 44.37+3.99* 5.26£0.17° 24.86+2.44° 12.27+1.63"
5% orange shell 80.74+0.48° 44,9245.41° 3.76+1.00° 24.17+£3.14° 11.54+5.07"
54> golden shell 78.88+1.51°* 51.63+14.58" 6.41£2.15° 22.73+2.39% 11.37+2.32°
5t white shell 79.35+0.70° 44.69+2.51° 5.97+0.49* 23.77+1.28° 12.28+2.32°
%18 control 79.05+2.77* 46.89+3.80° 8.02+2.58" 25.62+1.22° 9.53+4.79*

e [RFEEE bR AN RINE PR RR A 12# 25 57 (P<0.05).

Note: Different letters in the same row indicate significant difference (P<0.05).

(27.13%), ¢4 KA W5 & R mE K (22.73%); KK 3 W

9.53%~12.28%, ML Z I Z M4 R Bow, 5 Fhok
K W e B REACRI T B AR K A . R R
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LR Ty 22 M R, KA P A LR IR - Y
JUE AT A K 3 B e S IR T A R R 6 (P<0.05);
P 5 L5 8 e i B R 1 BT 25 R I 35 (P<0.05),
I 83 = T ANE R IR - P i A1 (P<0.05); 5%
WL, SRR I v B e I e, O AR
TR - R BE 141 (P<0.05); i — P4 U AT A &b 5 g
B S B A S i 3 (P<0.05), I = T
WURIEE(P<0.05); 7E K3 tit v A2 B RIAE 1 1 ik
Bk, H 3 B3 TR LP<0.05), H5E LA
PERR— N R Hp ) K 53 B 22 S AN 2.3 (P>0.05)

W 2 — R R R, 5 A
MR DLEAH L, HEFRMEEFEE . Ff. N
HHE IR Y TR, 5 A LR BLSE D2 A
o, KAt S E P & w400 58.03%, T3
I (Meretrix lusoria) (53.82%)!"* fii T4 (Modiolus
modiolus) (53.12%)!"; &G & E 10 3.34%,
B AR TS0 83 (20.89%) M R THES (8.94%)!'Y; Bl
JE SR N 13.18%, WEAR T 3CUA (14.96%) )
TRy BRI 10.97%, 5305 (10.33%) A,
1H 8 T IR TR (8.94%) M 45 |, KA ls B 1
(T 2R LR I B, AP A ARE TR

TERLFE DU H R 5 2 e A A4 A R R,
YA [ 6 D 2 1 R A o 2 i AR e
LG5 b A K AR R T AR . AR5 % B,



358 Hh [ K R A

%258

*6 KHIPAREANENEFRY

Tab. 6 Biochemical components of different body parts of Crassostrea gigas

%, T H dry weight

22 body part

E 4T proximate composition

K43 moisture  ELE T total protein BN total fat B glycogen K43 ash
172 WL adductor muscle 78.87+0.60° 73.04+2.81° 2.89+0.63° 7.88+1.20° 8.70+0.43°
HME N mantle 82.31+0.26° 51.96+2.90° 2.65+1.02° 13.89+1.57° 11.87+2.35°
filfl gill 82.40+0.97° 59.41+1.93° 1.97+0.48" 6.23+1.52° 11.83+2.77°
PR~ A gonad-visceral mass  79.62+1.18 47.70+3.99* 5.83+1.40° 24.71%1.54° 11.47+1.02%

TE: FPVEAR R ARA NG 51308 A 3% 22 5:(P<0.05).

Note: Different letters in the same row indicate significant difference (P<0.05).
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Analysis and evaluation of nutrient composition in different tissues of
Pacific oyster (Crassostrea gigas) with five shell colors

ZHU Yijing, LI Qi, ZHANG Jingxiao, YU Hong, KONG Lingfeng
The Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao 266003, China

Abstract: Color polymorphism is relatively common in marine mollusks. Shell color affects the visual perception
of products which, consequently, influences consumer preference and product value. To increase the value of the
Pacific oyster (Crassostrea gigas), five shell color strains (black, purple, orange, golden, and white) of C. gigas
have been developed through successive, selective breedings. The aim of this study was to evaluate the difference
in the chemical composition and nutritional value of different organs of five shell-color strains and one control
population. In this study, five biochemical compositions in adductor muscle, mantle, gill, and gonad-visceral mass
were detected, including moisture, total protein, total fat, glycogen, and ash. Results indicate that the purple-shell
strain showed a significantly higher fat content in the adductor muscle than that of the orange-shell strain (P<0.05).
The golden-shell strain showed significantly higher glycogen than in the black-shell, orange-shell, and control
population, while the white-shell strain had significantly larger ash content in the mantle compared to the control
population (P<0.05). In addition, the orange-shell, purple-shell and white-shell color strains showed significantly
lower glycogen in the gill than in the control population (P<0.05), whereas there was no significant difference in
the contents of five biochemical compositions in gonad-visceral mass between the control population and five
shell-color strains. The nutritional composition appeared significantly different among the four organs. These re-
sults indicate that nutritive content significantly changed in the process of selective breeding, providing useful
information for developing shell-color strains in future.
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