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FEE . 2006 4F 4 F, IR V0 Hs b [ BR B D 3R AR b Pk 6 11 A4l 58 (R g B REIAR 7 T 0 IR 2K B U1 (Pinctada
martensii) ¥FC AR Fy (SG, )o RN, FEALEBRAEHEA T 50 NS ANE N BIEAFA G ST T X RZL(CG ). 2007 4F 10 H, A
2 AN AT BB RIS A, FeAs 7 AR REIR (15 ~ 30 °C ) F 2 ANHAYTHALEET 1. 45080 (1) SECEREE: DUTFBenE
AT ER G LT R TR (ARG 76 15 ~ 30 CAM T, =306 7 o ms BVIAR U R SE s Tt (2T 4 25 R . (2) 7
15 ~ 30 CYEF PN, B FCBRB): DI SERY BTG 7 a3 T = 58 L TH T T B 2R % 25 CRTIR IR RAE s SG, 4R CG ITERBIRG
FIAEHE A5 351 ~ 5.09 pg *min” *mg” Fl 2.53 ~ 4.04 pg -min” *mg™; FUNIREET ,SG, HIEKEE 118 T CG 4,
FE 15 CHI 20 CHY, — #2257 B3 (P<0.05 ), (3)7E 15 ~ 30 ‘CYuFE P, D FRERBE DL LF 42 WG JI pETRLEE T b, Ze ik
30 CIHE R KR ; SG, Z1H CG LT R RHT F17E IR (244 ~ 322 ) pg - min™ *mg™ F1(2.07 ~3.12 ) pg*min” *mg”';

FIINRET , SG, AP TG 138 T CG 4 AR RE(P>005 ), (4)7E 15 ~ 30 CRLFEN , D ERBREE DU 1
T IBERLEE BTG T R AR 30 CCHEARI R KAE; SG, 41 CC 4 FIBHG SR LTER 9( 0.075 ~ 0.296 ) pg * min™' + mg™!
H(0.067 ~ 0455 ) pg *min”' *mg™' o £ 15 CHF,SG, 28 FARHS S TXF B4, 22 5 A3 (P>0.05); £ 20 °C .25 °C 30 “CHi,
CG HEMHE ) KT SG, 41(P<0.05 ), AWFEEEREH, Lt — ROtk F 5 2 (OrE R 50 IR I b A= B bR
FEAEWI 0 255, g o [QBREE DL e (0 R i — D RE F R AU . [ EK™R%,2010,17 (2) : 252-257]

KR DICEREEDL; ST @R Fos WALREE )15 FRIEREIA

FESES: S968.31 XERARIRED: A XERS . 1005-8737- (2010 ) 02-0252-06

5y [G Bk Bk U1 [Pinctada martensii (Dunker) | X
PRETHEREE DL, SRR T ARSI Y1), AR AN, 2 2R D
BRIV " AETE R P R 3 A KR
FeiHo KRB F R “BR” S iK™
Y95 % LA b o AR, I CRIER” A B
B B, B S5 AR PR T B SE A T
Sy TSP R K2 Bl A R SE 1Y & i, 4 B [k
BEDUFRFE R MR A 845 o R 70 b 2, A
2002 AETFAR , v ORI TT R 1 15 R BRoAS: DL gt % 7 vl
WHIE IR 2 BE MR A T R, AT 22
B, I R TR E A P R T

s BHA: 2009-04-28; 1&ITHEH: 2009-07-28.

Bl U R FRRICA B AR

IEPER TR B e O 2 MR R 20T
FERW, NUIGE 005 4 KR AF R BRI AE B E A G
0 I ROk DUSRA R VR LI5S (5 4 (SR
ML, wOMA O MAEER D, [ 2003 46
PR AR R Ze i 1 S FRBR BE DR (2T B A
FEER, XX 4 DT RBE SRR AR AT
RS BEIR I T THIPET . PB4 158
CRERIPFEFe KR MTE R RAT g 225 e ik
RINFET I o8 R B0 3 R T 3Rstek 1
ARSI AR IR AR T H5E R R F) SRR

BEL£WH: EZRH I 2007BAD29BO1 ) 5 RN FB A 15 AT BHIF L IR Z8 27 (nyhyzx07-047 ) 5 )7 AR A8 W5 300l R 8RR

DL (¥5) T5T H (A200708C01 ) .

YEE R : EPE(1977-), 5 i+, JH, AFIG7ETCHHES YIS . E-mail : wangqingheng@163.com
BIEE . FEBEZR, 2%, 1+ Tel: 0759-2382404 ; E-mail : duxd@gdou.edu.cn



2 TPRIEAE : ARGl T S IREREF DU e (U R F, S5 IR BRI AL ) i) LU 253

PR REZH (4 TH AL RS ) 22 52 AT P, LI T M e
O R F AR DR R AR BAE A, Sy T R
RV BE5E (0 R B 1R AL T AR s

1 MREFE

1.1 SEIeH#L

2006 4F 4 H , WS LT iy is B [RBRRE DU S R0 R
PRBkBE ST AR O HELE 8 « 3) A EAR L BFH BT
TER Fyo [RIET, BEHIIERGZIRAREAR 50 M4 (M
I 28 = 22) SKSEASENT AT IRA . H IR AR T
TEF IR REZH AL A HEDL S B L D 575

2007 4£ 10 A, NEFe ik & F, FS BREH 53531
PEHL 100 52N 6.0 ~ 7.0 em AR FEFT S5
S50 H VA B DU T Y B G, 7E 1000 L SEH
TSR 2d G A ST 4 HBEATIR BEIE . IR R I
FEIsE, B3 R T BRI E A 2 °C, 35 2035 & 1Y I8 5 )5 5
727 do BFYMEIRELL R, B H 2 IR
1 /NERBE (Chlorella sp.) FCME Jii 3 (Platymonas
subcordiformis ) J 4= 547K 1 Uk, 17K 8 % 30, pH
(8.00.1), SEHHTFF RS 1 d,

SEHHIAS DU DR N AR, B B, Bk 22
RIALT, FHEREZK MRS A S5 AT (W/V)
A EZE/K (0 ~ 4 °C ), IKIE2IH 10 ~ 15 min,
HLVEPHRAE 4 C T LA 10 000 t/min 5.0 20 min, H
IR B . BERAE O~ 4 C N RFE, fE 24 h
WorHToEse
1.2 EEgT

S EE 15 °C .20 °C .25 C A1 30 C 3k 4 4~ E6
JE SRR IR KA KR A TR . I VA T L 2T 4E
R AN BN 1Y pH (EL230 R 7.0.5.5 #15.0, LA
e 3 AN B 4 S A S 0 A5 Y S TR BE DLYE K
it | 2T 24 2R T RN AR 1 g ) Bl pH (B, B S iR
FET AR sk R F, A R4 10 M4
ARG 7. SEgeri 5 M ER A
1.3 KWHE

VE MBS FTIAE : L2 % M TETE R MR,
FEWSE TR A pH AL 30 min, DL DNS ¥R,
SPEIGEETE 540 nm ZRIUZE OD fH, Thrutfhsk 4

HHOXE I P A SRR B . 8 SRR B AE AR 1 pg IR
BER 1ANE S50 U (pg - min™ ),

YRGS S1: DL 0.5% R P ILL 4 K400
Yy, SBT3 VA IR VE R S I e o A8 SURR AT AR A
1 pg WEREA 1 AME 547 U (pg - min™ ),

EABES SIE: UL 1% TEER NIEY , 75X
SETREEA pH T I41L 30 min, FEAK — Btk 6,
Sy IEIEEETE 680 nm ZRINE OD fH, FhrmkMhZk 4
HEXF I 1 P VAR B o o UMK T 25 =
1 pg MR A — A H1 547 U (pg - min' ),

FEEEREMAE: LL0.1 mg - mL™ /NF LG 8 A
WS AR HED) , R 2% ST 52 K G-250 Y (a0
B ERR I i (mg - mL™ ),

S A, bR R R A A AR 52
K Feve e s, FASHE 0.01 g AL FRFFR 4K
(LS pinss
14 HELIE

PLIE J7 507 B DA 2R 1A 3 A0 LS )
(pg*min™ - mg ™).

K R e Ak R F, SRR A
PRIPERI5E K FE58 Sem AT i SR -k kb
BRI A R HeAIE R Fy S50 IR VE Rl
EFYE R AR LGS Ty 25 5. R SPSS11.0 ) ff:
TR T, BB KRR P<0.05,

2 ERESH

21 FEEMEHERESR

FOTOER F) 50 IR S MARF 358 K
FE T 5 = AU I A 3 22 5 (P<0.05)
(£ 1)
22 AEBRETEMEEE bR

T8 15 ~ 30 CIE N, B [CER B DL 3E by Wi 6
JIWE R BE T SE IR R, 7E 25 CHT IR B R K
B Bk R F, MO I UE 8 B G ) A8 1k
Fil 43 51 A9 351 ~ 5.09 pg * min™' - mg”' 1 2.53 ~ 4.04
Hg-min” +mg . ASCINRE T, FETOER F ER
FiEIG F1 250 X R, F 15 °CRN 20 °CHE, —F 225
3 (P<0.05) (%2).
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*1 SRHEBUERTRIERF, MFEFERANERKIEKNE

Tab.1 Growth traits of first generation yellow shell color selected and control groups of pearl oyster P. martensii

n=10; x + SD
B! ST /mm FE9E /mm 52K /mm AR JF A /g
Group Shell height Shell width Shell length Soft body weight
HILEIER F,
F, of yellow shell color selected 69.26 £2.43" 2561+£1.81° 65.31+£3.74* 14.40+£2.86"
group
XT e o a . a
! 70.08+2.47 25.02+1.13 67.20£2.46 14.61+2.27
Control

T AN A AR P REUE 22 53 B35 (P>0.05)

Note: Within the same line, values with the same letter mean not significantly different (P>0.05).

*2 AEEBEETSRHKGNEZTRIER F, FFREREX RATEHEEEN
Tab.2 Amylase activity of the first generation yellow shell color selected and control groups of pearl oyster P. martensii at
different temperatures
-1

n=10; X £ SD; ug* min"' * mg

il IR /°C temperature
Group 15 20 25 30

WL R
F, of yellow shell color selected 3.514+1.32" 3.97+1.24" 5.09£1.58" 4.12£1.04"

group
Xt AR ZH a a a .
’ 2.53%£0.75 3.21£0.82 4.04%0.63 3.91£0.76

Control
xR0 EUA I 7 PR 555 (P>005 ).

Note: Within the same line, values with the same letter mean not significantly different (P>0.05 ).

23 AEIBETH4EZEENLE

FE15~30 CIE N, S CERBE DL £F 4 K HE 244 ~322pg min” *mg " 1207 ~3.12 ug*min"' *mg ',
(ﬁﬁﬁiﬁ/ﬁfﬁﬂﬁﬁiﬂ TR 30 CREAFIIR K AEIRE T, Bk R F, 2P 4ER M ) 54m T
{B. HEFCOE RN AL YER TG B Ry SR E2EREAR 2 (P>0.05) (K 3),

x3 AEEBEETER®RENERTBER F, MFERENRATHEREETH
Tab.3 Cellulase activity of the first generation yellow shell color selected and control groups of peral oyster P. martensii at
different temperatures
-1 -1

n=10; x +SD; pg*min~ * mg

S| IR /°C temperature

Group 15 20 25 30
HSTOER F

F, of yellow shell color selected 244+0.43" 295+10.46° 3.11+0.34° 322+0.31°
group

%Il ,. 1 . )
! 2.07+£0.58° 2.690+0.32° 2.9110.34 3.12£0.36
Control

T B9 P EATRRIR] T BRI 22 57 5 (P>0.05 ).

Note: Within the same line, values with the same letter mean not significantly different (P>0.05 ).

24 AERETEAEENLRE

FE 15 ~ 30 CIE B Py, 5 [QBR B D& Al s peg min" mg . FE 15 CHE, E5e OB R F, HAM
JIWER R R BT, AR IR 30 CHPIA B e ok IR R TX IR, 2 R B (P>0.05) 5 7E 20 °C.
. Tre@EkR F A RS RS ARG 25 °C.30 I, X IRLH 2R (TG 1) K T 8558 (A R
4 0.075 ~ 0.296 pg * min”' *mg”' Fl 0.067 ~ 0.455 F,, 25548 % (P<0.05) (% 4),
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F4 AREBEETSRISNETRIAR F, MFEHENRAZOEHEN
Tab. 4 Protease activity of the first generation yellow shell color selected and control groups of pearl oyster P. martensii at
different temperatures

n=10; x +SD; pg* min™' * mg™'

el

HJE /°C temperature

Group 15

20 25 30

WL R

F, of yellow shell color selected
group

Xf HRZH

Control

0.075 £0.043"°

0.067+0.018"

0.125 £0.069 *

0.154+0.061"

0.198£0.073 * 0.296+0.091 *

0.279+0.091" 0.455+0.112"

T RS A A AR ) 5 B 22 5 AN 3 (P>0.05 ).

Note: Within the same line, values with the same letter mean not significantly different (P>0.05 ).
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3.1 REXHLEEE NS

TH PR P B s AR e D28 FR W B Ak
AIRE ST, PR DU A KOR T R LRE o T it B S 5 i
AR PR R A — R AR SRR A
15 ~ 30 °C, B FRERAS DLBEADTG (27 24 2Kl 3 A S
JI AR AT JERTBEHE I BEREE FTTHE
LTI EE, AE 25 TR B AR ; 2T 48 R B
FIBEE Ty 5 BT, B il s, iR ohai
0 1) Fpc i R 1R T 30 °C i HH B FRBRBE DL AR G
TR

XM A P A 0 Ui S R AR A IR AN — B
BRI D G AE IR AT 5T P B 245 2R
52, JEAEAE " HRE , 450% (Sinonovacula constricta
Lamarck ) SER T | 2T 4 2% A2 o st B2 23l
K65 °C.45 CHI S5 C 3 WA e S s
#if] (Haliotis discus hannai Ino) B985 F B frcid 18 % R
50 °Co XA ILGAY A, AR Al R R o S 56 2
TESMFILE ] e T FEATIE , AN RESE 4 S
DUATEIE S AR B P RO A . Sebr b i T
DR R T2 S, SR IR AU , M s
e A g, i 23 W i AR BRAILBE , i i £k
ity o3 MA R AL
32 RUESHUEEANXER

DU AL B ) 5 PR S VIR G 3l
PRI AR T R Y DL S 21 248 2R s 1 AR X8

TE Y R A, BRI IS 5 28 114 DL DA
F.o g "ARGE T 2% 6 8 (Haliotis diversicolor
Reeve ) £F-4E K BTG 1 BEMAIC B3 MTHT 38, k)
Tt )3 ) BREL A 8 DR Tt 338 , I TA A i 5 2 (0
AR BT PR AR N7, S0 5 B 5 TE R 22 A SRS A
BEMEEBE , B M RIHTR S ST R
RIUEL

L ICER B DU s e VLSS B W LI e A )
N, gkt kBRI AR LR D i N PR 5l
Yy, AW e s e 4l R AR A B Tl R A
ARSI AR SR, A8 B PR DL P HAT b BLAT T
Tit 2T 24 R RO AR RS ), T H =38 05 (BN
SR A S s BURARUCR TR 2T 4 R
NS, X5 5 CPREE D YA SR AT .
33 NEAARBMAERSEEER

DA FFe AR (SRR ) A K S A
WHEAH SR B 225, FRVREAE " 0 T
J5 U1 (Argopecten irradians irradians Lamarck ) F {8, H 3
RIERRR B G R A KGR B KT RER;
El it G T IR IR T (Ruditapes philippinanm
Reeve ) JE Byl it S FITRFPELL G ZR 40 2L HEDURTSUA R
Bef A T B I 30 I R A
oA FL BE DL (Chlamys nobilis Reeve) s BT AR
G SETE Te R IR JEREG ) A YRR
I 145 4 R T AR T A i o Y
FUHE T 880 ( Haliotis discus hannai) £L52 AR &
HIEH 7 OR R ABAMRCR , 85 R R L05¢
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A comparative analysis of digestive enzyme activities of first
generation yellow shell color and cultivated stocks of Pinctada martensii
at suitable growth temperatures

WANG Qingheng, ZHAN Shanfa, DU Xiaodong, DENG Yuewen, HUANG Ronglian
(Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract : The first-generation selected group (SG, ) was established by eleven breeders with yellow shell color selected
from Liusha Bay stock of pearl oyster Pinctada martensii in April 2006. A control group (CG ) of fifty mature individuals
was also obtained by randomly selecting from the same stock as breeders. In October 2007, the individuals with uniform
sizes were selected from SG, and CG groups, and then amylase, cellulose and protease activities between the two groups
were compared at 15 °C,20 °C,25 °C and 30 °C . The results were as follows: ( 1) The activity of amylase was the
highest, followed by cellulose and protease activities at different temperature. ( 2 ) At the temperature range of 15 °C to
30 °C, the amylase activity of the two groups increased with the increasing temperature, reaching peak value at 25 C,
and then decreased beyond 25 °C . The amylase activities of SG, and CG varied from 3.51 to 5.09 pg* min™' * mg™
and from 2.53 to 4.04 pug - min"' - mg™', respectively. At 15°C,20 °C,25 °C and 30 °C, the amylase activity of SG,
was higher than that of CG, but with significant differences observed only at 15 °C and 20 °C (P<0.05).(3) In the
experiment temperatures range, the cellulose activity were positively correlated to the ambient temperature, with values
of 2.44-322 ug* min"' *mg” in SG, and 2.07-3.12 pg * min"' * mg"' in CG, respectively. No significant difference
was observed in the two groups (P>0.05).(4) At 15-30 °C, the protease activity showed a positive correlation to
the ambient temperature. The protease activities of SG, were much higher than that of CG at 15 °C, with insignificant
differences observed (P>0.05 ). On the contrary, the CG exhibited higher protease activities than SG, at 20 °C,25 C
and 30 °C. The results from the present study indicate evident differences in physiological indices between SG, and
CG, which will provide much more useful information for further breeding. [Journal of Fishery Sciences of China,
2010,17 (2) : 252-257]
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