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Fig.1 The C. gigas with five shell colors and
common shell

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

TS 78 FEH FifE Fed A= Xof i
morphological traits black shell purple shell orange shell golden shell white shell control
Fe/cm shell length 5.33+0.10 5.78+0.47 5.23+0.24 5.60+0.35 5.37+0.68 4.85+0.39
F49E/cm shell width 3.32+0.78 3.44+0.12 2.92+0.35 2.86+0.25 3.15+0.23 3.35+0.34
5 fer/cm shell height 9.92+0.62 10.31+0.74 8.21+0.59 10.72+0.57 10.12+0.37 9.86+0.71
WEH /g wet weight 7.01+0.44 8.03+1.17 6.51+1.47 8.24+1.38 9.63+1.69 7.13£1.65

1.3 HmAE

B P 5T €0 K W B3 BVE S L A BT RE
BEEINEEIATIE ., AN ER . 8. [
selll. YERR—PAEAI 4 HZ, A% T-80 °C
VKA PR TR o AR RN 2H 2URE S 2 T IRAL T
P OWFES RORY BT ERER E R A I E AT o
1.4 EEBRTEHMNE

PR BV U T 188 I 0 8 ARy B A 50 0.3 ¢ T3l

AP, MARAR, 7ERb LmiRmt,
2 500 T . RS TE AR S 5y 2 55 2100 mL
A, FRBAKER . RAHBBHEG S S TR
J5L T & 51 6% I (ICP-OES; VISTA-MPX, VARIAN)
XfMg. Fe. Zn, CufiMne 172 . A H
Wang25 P24 #1143 21 /M (NIR)(Antaris MX, Thermo
Fisher, USA)/ M 15 7 %iF Se G K & b E A7 22 .

1.5 BUEEAIE
K I SPSS 21.053 B 5 4 X 4% 52 56 21 fcp 25
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Giithbs, HERE R T 281 (One-Way ANOVA)
M Tukey R Z & LI HAT 08T, GeilERHFEH
{45 fE 22 (mean+SD) K/, LUP<0.05F R 2 7 1
E Y S

2 4

21 SHEEKEIHEERESHRANER
MERBTHEIELE

ST K LG B R IR S 0 RRZH AP TR Y
HEBITREGTRHILEK, SR RN BITREMgH
HER, N7.21~10.37 gikg, Hrh5gBRHFEHEK
RGBS, 5T T E R A R A I
TSR IR, 6NFEHRZ W ATE B E 1E
# 5 (P>0.05), WMHEICR Zn 5 M 1.90~3.59 g/kg,
Hor, 7o SR RAIFCHE K 4TG5 T ) R
2K A5 (P<0.05), 524 FlFe K 415 2 (8] Znoo
EHRERARE(P>0.05), FeItE & H0.54~
0.81 g/kg, HIe K40 & s, 72 K4
SRk, 6MHAZ R 22 5 A8 B3 (P>0.05), Cu
JCE B N0.34~0.75 glkg, oKW E ST
FE 4 TN B4 K405 (P<0.05), 52 | SeR AT
F K W5 2 (8] CuTC 2 & i A7 7E 1 35 1 25 5 (P>
0.05), MnJCZ & 47.95~14.82 mg/100 g, HL[A
R E R, e KA T M &
T Ie R M A W5 (P<0.05), FE#E . e AT
HRZH 2 (B MnoT 3 & i 25 AN i35 (P>0.05, [#12).
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Fe U EZ S M LT, & m e st S K
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HAfpe By & mihm, SRS
TR ; Feot EX &7 ~0.41~0.68 gikg, 72 BT
PR AT A s, X RRAL E K Cu. Mn
FSefr i 76 FEIAR h AR 22 AN K, A [ 4y
M 40.09~0.19 g/kg. 3.37~4.57 mg/100 gl
0.80~1.58 mg/kg. JyZ4rriR, & &JMICRTE
ORI T 22 53R L3 (P>0.05), TEZnIt R & &)
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b

abab

abbabaaba
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S PN LEN

kinds of mineral

E2 stHEaKHGEEHEASHBEMINEENSEELZESE
1. 8 /(glkg), 2. BE/(g/kg), 3.%k/(g/kg), 4. H1/(g/kg), 5.%4H/(mg/100g), 6. Fi/(mg/kg). [F— L& M KIARE/NEG FRRRA &

% 57 (P<0.05)

Fig. 2 Mineral contents of mantles between five shell color strains and control group of C. gigas

1. Mg/(g/kg), 2. Zn/(g/kg), 3. Fe/(g/kg), 4. Cu/(g/kg), 5. Mn/(mg/100 g), 6. Se/(mg/kg). Different letters in the same mineral indicate significant

difference (P<0.05)
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M 7% % black shell
A 74 golden shell

0 74 purple shell
0 5% A white shell

O 7o#% orange shell
O $H& control
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1. #:/(g/kg), 2. 5F/(g/kg), 3.%k/(gke), 4. Hil/g/ke), 5.%h/(mg/100 g), 6. Hi/(mg/kg). [F—ICRNMHAF NG FRRRFE LH

7 5(P<0.05)

Fig.3 Mineral contents of gill between five shell color strains and control group of C. gigas

1. Mg/(g/kg), 2. Zn/(g/kg), 3. Fe/(g/kg), 4. Cu/(g/kg), 5. Mn/(mg/100 g), 6. Se/(mg/kg). Different letters in the same mineral indicate significant

difference (P<0.05)
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34 JE TR AR 6 HE AR 2 M) 22 5 R B 3 (P>0.05).
R TCE Zn a2 }1.34~2.87 g/kg, FEhE KA
0 T R4 (P<0.05), S B EH
Moe 4 KA 2 M Zne £ & 822 5 A B F (P>
0.05), CulCE & 40.29~0.57 glkg, HiEBK
R B A T O A K AR (P<0.05), ST
Fo . o BT A K AW 2 R Cuot & & i
SRR EP>0.05), EMnICE SRR T, &
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% 57 (P<0.05)

Fig. 4 Mineral contents of adductor muscle between five shell color strains and control group of C. gigas

1. Mg/(g/kg), 2. Zn/(g/kg), 3. Fe/(g/kg), 4. Cu/(g/kg), 5. Mn/(mg/100 g), 6. Se/(mg/kg). Different letters in the same mineral indicate significant

difference (P<0.05)
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G5k purple shell
O 7. white shell

O 7% orange shell
O X} control

e

ababb aabab
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SRR
kinds of mineral

Es5 shEaKHIFEaHASHREHTER—ANEANEETREE
1. 8 /(g/kg), 2. %8E/(glkg), 3.%k/(g/ke), 4. Hl/(g/kg), 5. %4i/(mg/100g), 6. Hi/(mgkg). [F—ITC &N N IARFNE FEERE L E

% 7(P<0.05)

Fig.5 Mineral contents of gonad-visceral mass between five shell color strains and control group of C. gigas

1. Mg/(g/kg), 2. Zn/(g/kg), 3. Fe/(g/kg), 4. Cu/(g/kg), 5. Mn/(mg/100 g), 6. Se/(mg/kg). Different letters in the same mineral indicate significant

difference (P<0.05)

R R e A AL (16.67 mg/100 g), F AR Y
JE X} BR ZH 4 155.(8.70 mg/100 g), H.5e#5 K 4t 15
i 2 T B K W5 (P<0.05), el 2.
FAMFTE KGR AMOTE S R ES AL FH
(P>0.05).
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% B T FEIL(P<0.05), AN BRI 72 L h
Fe L & S E R AL EP>0.05), MoK 7EME I
() 55t W 2 e TR SR — PR R AT A 52 IL(P<0.05),
HME BRI AR — N I Z M Mot R & & 225 B oA
B3 (P>0.05), {H% 3% & T HFHL(P<0.05). Cuwk
FMISeTU R T AESNEE . SEFNHE IR —PIIE A 2
IF) B 75 B 22 S A .35 (P>0.05), (HE 3% & T
FENL(P<0.05)(#£2).
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(0.22 g/kg)" I L EUAT A (0.11 g/kg)™; Sedt R
55 h3.38 me/kg, W R T ARSI (3.33 mgkg).
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SIS | B A L E Y O &R S A T}
EEZEEH, MFAREFEEKMET S
AP DRI B B R Zn i A o0 1.5 mg/d
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YRR A G, ks RBULE L TREME
JIBERF, DRI B K Fef 5 At 2420.0 mg/d
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®2 KEHAELAASERTENTEHNEE
Tab.2 Mean contents of minerals of different body parts of C. gigas

£JBILE SR mineral contents

ENGEEER
different body parts Mg/(g/kg) Zn/(g/kg) Fe/(g/kg) Cul(ghkg)  Mn/(mg/100g)  Se/(mgke)
HMERE mantle 8.63+1.32° 2.75+0.66° 0.69+0.10® 0.51+0.15° 10.62+2.39° 4.05+0.36"
il gill 8.23+0.43" 2.63+0.36" 1.03+0.21° 0.49+0.07° 21.36+4.09° 4.25+0.47"
FIZEHl  adductor muscle 4.86+0.49° 0.64+0.15" 0.54+0.12° 0.14+0.04° 4.07+0.51° 1.23+0.36"
MER—PIEZE]  gonad-visceral mass 5.44+0.86" 1.94+0.57° 1.6240.48° 0.38+0.10° 12.12+3.02° 3.99+0.49"

e FSEAR R A FANG RO B3 E 7 (P<0.05)

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

(Z)MI15.0 mg/d(HB ). Cufr 40 i 2f B~ i 25 6
HAEH . MnZ 58K 6&W . BRI KR H Y
Rt SefEh—FhbrE LR, EE WA E ML
RerfiE F B X ELEMIEMH . DRUEFER AR
SefJHE AT 50 pg/d. B, K4 WE = —Fh e 4
R R AN RS, AW e KA R T
#FZn, Fe. Cu, SeFMEILE, WA EIRLK
Wi 4

RARA ML ZE W UL A 250 % N & ok
ko FEXGE D, R BINER - EIEE
HERDGEG B e, BEE R E AR, HAL
B T VS NI A W AR AR, A ST SR
FE DL 5E R 4 42 B JC R 0T 55 AL 3 P nh ek
55 T8 UG B ANk, PRIk EE A Y 42 B T R AN [
Rk EI AN, HMESFMESEITRY
JoT i A O TR] 4 T P bk Bl 7 R 1 B €6 £ 8
S NI RN /S WY R 08 o S WL\
MBI WA, I HANER FZn, CofiMnJit
Ry e OB AZRAER EEZES, Hh
ZntE MCu it R E KW b & ¥,
P ZoF Cu ] B 5 58 72 (I8 i 565 Mnoc R 7E
Fe e KAt S R, KM RS &5t
T RAH DG HE o [F) i 45 J o0 28 46 AN [R] 52 € K A W
) SRR B AR B R S, T S E
7 11 4 TR IR R R TR, AR AT ik A5 0 7E
4FhFE B A ER B D P A R RIS,
Gb, ARBFGE RN, SFhAT A A 5 3 X iR
W2 A AP fEfE B M 27 ZEH RN
H, e HISEEKHZoe X5/ B E S TX
FR4; fEfir, ST KA MnoG R & B 5
TXFRA s FEVERR— I BERT , SERE AT 1)
ZnICE MCu G FR ) W 28 T X AR . Xl
FKW, FOREFERMHYNSE TR SR

AT BN, WA T -2k E R E
SR o

PE R PE DL, KAt ws al LK £ 4 v Al
KIEE PGB ITR S LR HL ],
Mo, KA4EWEafE s e myTe s B . fEA
MR G ANEEm TR E RN, KW
MARHN NGB ERREIARKRES . H
NN EBTRSTEREM T, SPER.
PERR— AT, LB I 52 LA 4 8 825 7 1Y s 4
fit J1:% 59, Bustamante5"'XF 1k [ B3 U1 (Chlamys
varia)NFHA & @R F BT, KIH
AR AT E B R B 8 & i, MALA S
TR, SAMRSREM., AR E L
M, KHWGSHAXN SBITRNE LB AY 5
FEEEYE, SNERXT Znf) E FRE J) B3 K F I
B — P BE AT RIS AL s BE X Mn i & 4R 8 ) W3
RTHER—WER . ShEBERA N IR —
N JIE AT X Fel) & 4R HE ) 35 K T8I AR 4]
Tl o LM S5 e 7E ML B3 DUA G5 by
RIE,

AW 5T A B SFh e AR W 22 0] DA R A 5e
5 5E ) R Z R R Tt K RO R
e, ARHALX SR TR E LG
B 25 S A BE B PE o BIF 98 45 SO0 K4 W5 7 28
RIEH PEAL T S Ok,
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Analysis and evaluation of mineral contents in different tissues of
Pacific oyster (Crassostrea gigas) with five shell colors

ZHU Yijing, LIQi", ZHANG Jingxiao
(Key Laboratory of Mariculture, Ministry of Education, Fisheries College,Ocean University of China, Qingdao 266003, China)

Abstract: In order to assess the minerals values of five shell colors (black, purple, orange, golden and white)
strains of Crassostrea gigas and one control population, the inductively coupled plasma atomic emission spectro-
meter and visible near-infrared reflectance spectroscopy were used to determine the minerals (Mg, Fe, Zn, Cu, Mn
and Se) in different organs (mantle, gill, adductor muscle, and gonad-visceral mass). Results indicated that the
purple shell, orange shell and black shell strains showed a significantly higher Zn content than that of control pop-
ulation (P<0.05), while the purple shell color strain had significantly higher Cu content than the golden shell color
strain and control population (P<0.05), but the golden shell color strain showed a significantly higher Mn content
compared with the purple shell and black shell color strains in the mantle (P<0.05). The golden shell color strain
showed significantly higher Mn in gill than the black shell color strain and control population (P<0.05), whereas
there was no significant difference in other minerals (P>0.05). In addition, the orange shell and purple shell color
strains had significantly higher Zn content than the control population in adductor muscle (P<0.05). When consid-
ering the minerals in gonad-visceral mass, the orange shell color strain showed significantly higher Zn and Mn
contents than the control population (P<0.05), and had significantly higher Cu content than the golden shell color
strain (P<0.05). Mineral contents displayed significant difference among the four tissues. The contents of minerals
in adductor muscle were significantly lower than those in mantle, gill and gonad-visceral mass (P<0.05). These
results indicated that minerals significantly changed in the process of selective breeding, providing useful informa-
tion for developing shell color strains in future.
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