ERELEIWH
2008 4£ 5 H

7 S

JOURNAL OF FISHERIES OF CHINA

Vol.32, No.3
May, 2008

X EHE :1000 - 0615(2008)03 - 0417 - 08

XEEHENANPHEFERTER
KEH, XKE, ZREX, ¥ %, KAER, xKE

(PEBRERFYFTREKFEERELRE, LA FE  266003)

RE:UNBKEN(1.78+0.02) g WA K E W ERNEZ , EEARXKREGFAMAK 200L)
PHAAANSANFLEKER, ARAF AN AN FENEEE, ExEXA @ TR
ZnSO,-H,O A ¥+ 84 & 9 5 % 5 9.68.30.63.48.94.91.28.167.49 F 326.81 mg kg™ ', &
FANEINEL, ENELABRFWORAEE, ERXARELEZEFR, §RHE 2 %(05:30
F117:30), ERHEAEHN 26.5~29.5 C,AEHN 25~ B, AFEALEE Tmg L' EA, £H
GREVAANARELAREE(84.2% ~96.T0)XEF£R, BEART L BN, k&
HWEELEKE(SGR)EEAFH[(2.47~2.77)%-d" ', P <0.05], B # 91.28 mg-kg~ "4/ #
HERAMR.T7T %-d ), KT, MEAHFPHLENFE - FH I, SGREFE —HAREX
P ALBEAHEAKEE(14.0% ~15.0%) , kM1 (5.4% ~6.1%), K4 (3.7% ~4.1%) K K4
4 E(76.1% ~17T.9%)H KB E£F(P>0.05), AHHLEREZRWAALE T 24K
nEFHNCE, GAFEGCEXREE Y., WSGREFHRHECENENHA REHE&E

ABBAZEANANTHENEEEL N 59.6 71 84.6 mg-kg~ L,

XEBR AFA;SFEE B EK
HESHEE S 963 XEkERIRE A

BEAEABRAITENBRETR, BMEY.
Y Y T LTRRT U TRZ—. HH T3
ViDL BT A AR, BB ER BT S | PR Ik g 7L
PR BB UG A TR I I P b O R PR I A
R 2L TR A 5 LA B 8 T G M A R I ) ST R o
EAEYRN, B2 52MRAEIR, BEER R
R EORSKRENG RS 1 RRS R 4%
R, BBz 483U EKER. 2K
R FE TR R AR B PR ARG
R, B TFRAKDI Mg K e AR
AREHEARARNFTE, Bk, WHBANE
R EERNF R, A X E ( Oncorhynchus
mykiss)[s] < 88 ( Cyprinus carpio PN % ¢ Pageuus
bogam'veo)[ﬂ\ﬁf R X E 1 (Icalurus puncmtus)[s]\
K P ¥ 8 (Salmo salar )1, B B B I
( Oreochromis nilotica )[10] FF EE( Paralichihys

5 H H8 :2007-03-26

oli'vaceus)[z]%ﬁ"fﬁ]ﬂ*ﬁﬁg%%ﬁEﬁ*ﬁ%iﬂi
E,

K3 4 ( Pseudosciaena crocea) BH VB, 08
ad HaE AREA KEE K, BEER
B ERE AR, RREREER KE.6
LI R R gL IR K R A RETTAK, B
M ARXRRKREAEFREABNARCHEHRR
BT EREEMERROFARINRD, F
MREEHERERAMNFANFTENFTER, AR
A R B SR A BT S AL R B A A R
TR AR LBl BT R

1 MRETE

1.1 XW&EFRFERYL
KEARAYFEATBAHFE—MAT., E
REBAMAEZEAMKFEERGE T YL 15 do DIXT

WA . BRE KRR S (30400335) ; BFK“+ B35+ %1 (2004BA526B - 06) ;4 +— 17 B A 3 #31+ %1 (2006BAD03B03) ; #

BRI T A A IR (NCET - 07 - 0776)

EEE A HAER(1982- ), B WHESCKA R E NFAREFREEFTTH . E-mail: zhjiaming@126. com

BEREE . Z R, E-mail : kmai @ ouc. edu. cn, Tel: 0532 — 82032038
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R2H

WL 523047 %} (Diet 1 S48} ) R R & B8R,
SLBG 0 W B SR DR R E NSRRI
1.2 EWHEE

IR A B R OR 2R B R, £ T R0 S O g
T IR, o-JE 493 F0MTHE O W UR B 1R LR B KPR
44.6% ,BLIEMT KPR 12.6% B E R (E 1),
LABRBR 4 (ZnSO, - H,0, 37.4% Zn, s Hrah) h4t
B4 B 7E S T 32 25 08 %5 in 0.20.40..80,
160,320 mg FFACH B 6 ML B AR, SHBHRE
EBE T HRIEF R K5 X (Iep-Oes; Vista-Mpx,
Varian) Wl 15 6 Fr L BB L BREE& B4 F N
9.68,30.63,48.94,91.28,167.49 Fl 326.81 mg-
kg~ !,/ B A Diet 1.Diet 2. Diet 3, Diet 4,Diet 5
#1 Diet 6 S/ B, ZEFEHHEL R, A FR
ZMBED (246 pm) ERBHEEHTRA A
JEINAGE & KK B4, B F(ID)-26 SURFT &AL
(R T K%, M) i T %) A BObLA #} (1.5
mmx2.0 mm,2.5 mmx3.0 mm),60 CTHET FE/H
BKGERR10%ER,RETF - 15 CHRIEF &
Mo B4, BRmEE TS RIBERBNER, RET
-20 CTTFHRW,

1.3 ZHRRERKE

ARERAEZHNTKFERRSG FHT, L8
F AR AT, A L BR 1 d, 485 L T &8 (1:10 000)
MREAHITHRBEREEHZ0.01 ), AF
Phik i gt , A EAHIE (1.78 £0.02) g K
HAFALBXMNR., §MRFRKAE (200 L)K
F40 BEEA , BHEHNRLINERE, BRE
MR 2 K (05:30 #1 17:30) , BB MRE RS, ZRA
FeA I E4HEE 1.5 mm MBREAM,ZEH
BR2.5 mm BBFENERHELRLEER, SRR
1 h R, BB RWBERE, LRERE, W
ARAITLEFHEIFHRE,

BAKEUIE DRBEAFERLG, KREH 1
L-min~', LR KEN 26.5~29.5 C,#E
K25~ 28, BELERETmg- L' AL, RETE
KEEEHRB.47x10  mg-L~!, EKELREER
& SR E fiE 24 b, R AT BORRE
1.4 HE&SH

#eEHE  NEITFHEWHEIRS B4,
DEsHEaRHKRm, BLEAELEFT
-ISCRE, BT 0E S S8 XW MR B
(AKP)1E . BB 5 BAFIBUTFE, &%

T o SRIEH BTG I f A8 A B P HR ik 1
min 4 EHHET, DEBAKBEE,100 THRT 2
ho BtF)ERPEHEB RS D Z B R 12 h ZRIR
WidERB T, BAESAREIGER S BARET
-20 C¥KAE, AT HE M.

1 ZXBAMEATREFRER
Tab.1 Composition and nutrient contents in formulated diets

% , dry weight
Ly HBl(%)
ingredient percentage
BEH casein 37.00
BB gelatin 9.00
o-JEB} o-starch 11.35
BI¥E dextrin 20.00
LR o-cellulose 5.00
Bl soybean oil 3.00
& fish oil 7.00
T HE 54" mineral premix 2.50
®4ERB Y’ vitamin premix 1.50
GRBEAR lecithin 3.00
PR attractant 30.50
By & 7* antimold 40.10
P ALH| ethoxyquin 0.05
& FF 4 R nutrient composition
MEBH crude protein 44.60
A MG crude lipid 12.60
4F zinc content (mg-kg~') 9.68

E:l. TYREESY (mg-kg R : WIALM, 2 mg; B
#, 0.8 mg; TALH (1%),50 mg; BRERIH, 10 mg; BER K, 80
mg; BBRSE , 60 mg; BRAREE, 1200 mg; BEME —H45, 7500 mg; &
fE4, 100 mg; «FEE, 15.9972 g0 2. HERBE Y (mg-kg™?
HRE) . REER, 25 mg; BER,45 mg; RN B, 20 mg; 4
4R B, 0.1 mg; AR K, 10 mg; HLBE, 800 mg; R, 60
mg; AR, 200 mg; FHER, 20 mg; ALY R, 1.20 mg; HAEER A, 32
mg; HERD, 5mg; HHERE, 120 mg; FAE C, 2000 mg; fH
B, 2500 mg; o-SFHE K, 9.1617 go 3. BEN :50% —F &R
BE +50%FH3RW. 4. BFBH 50% WS +50% B DR
Notes: 1. Mineral premix (mg or g'kg'1 diet) : NaF, 2 mg; KI,
0.8 mg; CoCly*6H,0(1% ), 50 mg; CuSO,-5H,0, 10 mg; FeSO,-
H,0, 80 mg; MnSO, - H,0, 60 mg; MgSO, - 7H,0, 1200 mg; Ca
(H,PO,)2-H,0, 7500 mg; NaCl, 100 mg; a— -cellulose, 15.9972 g.
2. Vitamin premix (mg or g-kg~' diet): thiamin, 25 mg; Riboflavin
45 mg; pyridoxine HCI, 20 mg; vitamin By,, 0.1 mg; vitamin K;, 10
mg; inositol, 800 mg; pantothenic acid, 60 mg; niacin acid, 200 mg;
folic acid, 20 mg; biotin, 1. 20 mg; retinal acetate, 32 mg;
cholecalciferol, 5 mg; « tocopherol, 120 mg; ascorbic acid, 2000 mg;
choline chloride, 2500 mg; o-cellulose, 9.1617 g. 3. Attractant: 50%
DMPT + 50 % Betaine. 4. Mold inhibitor: 50% calcium propionic acid
and 50% fumaric acid
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R AT M E Tk JEB R B AR
HRBYEISCCHTEEEGRETYRSE,
REHTEAAD . RAB S EAMN
(Kjeltec 2300, Sweden) Ml EHEH ST E; RAR
FCHlR s, DA Z B A i 52 00 W00 2 LA B & & 5 K
ATER Y E RIS, FE AR Y 550 CTHIHE 8 h
JEIARHE &R 43 B (AOAC, 1995), ke &
BWEEWNE 2K, EHMEELRT 2%, WHEME
BB, RAH R ZAE 2% LT BB A I e
RSB E 2R, R Ak E T
kB EEBRHELEHHBEBESBETFRIET
R FHEIE (Tep-Oes) A HFHHEE

BB RS (AKP)E A RARANE(FRE
BAY TEFFET) WE., AKP SHBBRE _M
PR ABERR, 100 mL MiEE 37 CEER
YEF 15 min =4 1 mg By 1 & RBALH,

1.5 HERGEHT®
HRIEE(WG) =W, - W,
FEAKE(SGR) =[(LoW, -LoW,)/t] x 100
FEHE#EALER(FCE) = (W, - W)/,
AHF,W,(g) ARKKE, W,(g) AWHBKRE, ¢
(d)RERmE, L(g) ABRARMTE,
Sk F3 SPSS 11.0 for Windows X Fr i3 5048 %17

TESN, HEREBE, RFHT Tukey ZEHIL
B, BEMKFEN P<0.05, RIE SGR KRB HH
(bone zinc) # W, D I & B B ( broken-line
model) "I EHNTFER,

2 4R

2.1 ARMEKENABEEERKRSSBOFIE

TEHERRN, SMBAHREARKREER
(84.2% ~96.7% ) LRBEZERF (P>0.05) (% 2),
{8 % FE 2 AR R4 S B R 30.63 mg-kg ™! (Diet 2)
2H S FE A B

K#Ef SGR FER B KEH EFAEHEEH
ErRnER (R 2), KPP RAKREA SGR A
2.47 % -d~, & T Diet 2 41 (SGR 2} 2.53 % -
d™Y),ZEZHERARE MEBERTHEESEN
48.94 mg-kg DA F &/ 4, 48.94 mg-kg™!(Diet 3)
415 326.81 mg-kg ' (Diet 6) HEZRAEE,
e RSB S KA SGRZARFRMEXR,
RABITREA, Z LM B IH 407 A T RERK
BFEREARN:

Y=2.77-0.0064(59.6 — X) (R*=0.9896)

K SGREF XEAMNHHETHNTERN
59.6 mg-kg “AKH(E 1),

R2 ABBKRERKEAERKRSSHORM(SF)

Tab.2 Growth performance of large yellow croaker fed different diets (8 weeks) X+ SD, n=3
mHEE e HRE () FAER  BREEKE(E-d)  REE%)
diets no. dietary zine weight gain feed conversion efficiency  specific growth rate survival rate
Diet 1 9.68 5.31+0.10° 0.77+0.03 2.47+0.03° 84.2+3.63
Diet 2 30.63 5.57x0.08"™ 0.80+0.04 2.53 x0.02" 86.7+3.00
Diet 3 48.94 6.40£0.14% 0.82+0.03 2.72.x0.03% 95.8+2.20
Diet 4 91.28 6.65+0.38° 0.84+0.03 2.77+0.08° 93.3+4.41
Diet 5 167.49 6.56 x0.20% 0.83+0.03 2.76 x£0.04% 94.2+2.20
Diet 6 326.81 6.62x0.30% 0.81+0.02 2.77+0.06° 96.7+2.20

ERPRELREXFHBARKE—FIRERNERFEE(P>0.05)

Notes: Values within the same column sharing a common superscript are not significantly different ( P >0.05)

&A% 4 K % . FCE B B4 K B 18 B F
2R EAFTHERES(E 2),E4HE4 FCE
(76.8% ~83.6% ) LEEZERF(P>0.05),

22 AHEKENAXEEAKARMSELES
{0541

TRARAGKNHEOSERE 14.0% ~
15.0% MEi S B 5.4% ~6.1% , KA S BT
3.7% ~4.1% , KA T BH76.1% ~77.9% , L&

MBARB TR EZR(P>0.05)(FK 3),
fBREEE RS RN EFARE
ERABERREREE(F), P RAKRE AS
HEHEEN134.50 pg-g” , 5EREETERN
30.63 mg-kg~'(Diet 2)#H(158.3 pg-g DN ERF AR
BE,_CEHBERTHESHTEN 48.94 mg-
kg ' ER 4, 48.94 mg-kg 1 K E A H T
BEBEEMT 91.28 mg-kg~*(Diet 4).167.49
mg-kg~'(Diet 5) % 326.81 mg-kg™'(Diet 6)4
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ARESRSERBESENEAEEME—
o RAAKESERN 20.8 pg-g ! HEE TR
HEENRE48.94mg- kg it , ARG SERE
HAE(39.2 pg-g™t). WHETEN 48.94 mg-
kg ' ERARAREERLBEESR,

nEFEESERE AKESENEHER
BIkag, Her Xt B4 30.63 mg-kg ! (Diet 2)4
nEHFSEEERTHESAEA,

2.9

28p L o 2

2 2.7) L 1 L

/t%- d"HSGR

3 261 Y=2.77-0. 006 4(59. 6-X)
N i R?=0.989 6

ﬁ']2'5
%2.4*

K

230" 50 100 150 200 250 300 350 400
Y eEAKSE Amg- kg dietary zine
H1 REARFEERESHBESEKTFHXR
Fig.1 Relationship between specific growth rate and
dietary zinc level in juvenile large yellow croaker

AR b A (] AR B REBE S BT 153.9 ~
191.1 pg-g  ,HBHMILTEEEZR(P>0.05),

RS HERSKEAFETEIEZAE
RAELXKMXRAR,RBITKER, 2K B H S,
BHTRERA RN FERERAN

Y=301.8-2.34(84.6-X) (R*= 0.9778)

RIEREAEEETFEREREAXFE P
BB ERN 84.6 mg-kg YAH (K 2),

340
o . 310t & 2
2801 ©
e ™~
i g 250 ¥=301. 8-2. 34(84. 6-%)
bu £ 2207 R=0.977 8
ﬁrg 190
E‘fé L 160 |
4 130

100

0 50 160 1%0 Zdo 25‘0 306 35b
PR /mg- kg™ dietary zine
B2 KREAHEHRBSHESESAMEATEHER

Fig.2 Relationship between vertebrae zinc and
dietary zinc level in juvenile large yellow croaker

3 ABBSEAKFERAREEAFHRNVE
Tab.3 Body composition of large yellow croaker fed different diets

% , X+ SD,n=3, wet weight

AR GS Rldsions A5 ER HER A "o

diets no. mg°Xg moisture crude protein crude lipid ash
dietary zinc

Diet 1 9.68 76.50+0.90 14.90+0.70 5.70+x0.10 3.90+0.10
Diet 2 30.63 77.90+0.20 14.70+0.70 5.40+0.80 3.70+x0.10
Diet 3 48.94 76.50+0.50 14.50+0.40 5.60+0.20 3.80+0.10
Diet 4 91.28 76.30+0.20 14.90+0.10 6.10+0.10 4.10+0.10
Diet 5 167.49 77.70+0.50 14.00+0.40 5.40+0.10 4.0+x0.2
Diet 6 326.81 76.10+0.90 15.00+0.80 6.10+0.10 4.10+0.10

ERPRELREXFHBARKE—FIRERNERFEE(P>0.05)

Notes: Values within the same column sharing a common superscript are not significantly different( P > 0.05)
R4 ANMEAKENAELERE EF FETNLDEFESENVR

Tab.4 Concentrations of zinc in vertebrae, whole body, liver and serum of

large yellow croaker fed different diets X+ SD, n=3

Tk 5 kK (mg-kg ™) B (ug-g™h) affE(ugg™h) I & (pg-mL"") FiE(ug-g~h)
diets no. dietary zinc vertebrae whole body serum liver

Diet 1 9.68 134.5+10.8° 20.8+2.0° 12.1+1.2° 176.3 £23.7

Diet 2 30.63 158.3 +13.3° 28.9x0.9° 13.2+1.6° 153.9+30.8

Diet 3 48.94 227.5+8.9° 39.2+1.2° 25.7+3.9% 181.2+16.8

Diet 4 91.28 289.9+8.3% 42.3+1.9° 24.3+1.1°% 191.1+31.7

Diet 5 167.49 304.4+13.3% 41.7+2.3° 24.6+2.1% 164.8+20.1

Diet 6 326.81 311.1+15.5% 42.3+1.2° 26.2+2.5% 173.4+15.9

ERPRELREXFHBARKE—FIRERNERFEE(P>0.05)

Notes: Values within the same column sharing a common superscript are not significantly different ( P >0.05)
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2.3 fARSEAERAEENTE AKP FEAKNYIE

My% AKP Y5 7 FE B K P E A 2% B
HIEPRNEE(E 3), mkf AFmeE, AKP &
HBK, K4S 100 mL 2.71 & KB AL, AKP I
HERHNEEERET 48.94 mg- kg 'R H 2 H
EZRAEZE(P>0.05),

AKP
S~ N W AR UL o=
T T T T T T

97 306 489
PBEEKF/ (mgkg™)

dietary zinc

B3 AFRERALET i R4 B B (AKP) ¥ /1 224k
Fig.3 The change of serum AKP activity for

913 1675 326.8

PRPEBERE B/ (LS A4 » 100 mLY)

different experimental diets
3 g

A 7 I AR i B R R R IR R S &
MMBTERBERFREASHAE  RAEBEHE
TR KB B A KR8 B e A R BT R
BERE. ERAESEKENEF, KEAERKRR
HEBINE, YRS EAF S ED 48.94
mg-kg B} ,SGR #F —F & (K 1,% 2), F,
KEAMFEHAFAREBRERBLERAS (R
2), XMERXAFREFRKBEAEEERK Y
THLTR, A REARBRAAIINES S, K
SGR 15 2| K2 & WHa e F 8 T E & 859.6 mg-
kg1, X — 45 B T 7600 84 (15 ~ 30 mg-kg™ 1)1,
#1(15 ~ 30 mg-kg" ) BEEXE N (5~ 10 mg-
kg DI B B B Ik (30 mg- kg~!)HOl A H
(20 ~ 25 mg-kg~ 1)) #1(32 ~ 35 mg-kg~1)VFn
BE5 A AF (32 ~ 34 mg-kg~1) 2 o B 5T o 45 B B9
Bl EETEFF(>119.2 mg-kg™ 1) PR
AR BUE . XTI AR5 55 50 4 Y Fb 2R ARDRHRY
AR EE AR AR/ BRKREEKFE
LREHEEMHEREX,

AEBTRBESENRTFERRAH IR
205 30.63 mg-kg ' )W REALEKZR BEM
fil. EEEHAERKZEBEASIYHHFZNER

e BRFEIR (2] Chesters!® il 1t 4% - HE R HE/EH
RIS, AEEE K LB T TR EA K RAE
EREMMA, BB IRTOHE BB P
a0 g R 0 2 o) g xR 2 A R
ZM, Z—FE, AP ERNSERE N KE
AERFAREEH, BEEBAT, HEREL
KREEHAREZR AR REEERE, &
AL &M T ,01.28 F 326.81 mg-kg 'S &
MEBREERKRTER(NMBRAHEZRAKIRE
AR FREMERAEENY, BT
BAEBEARKRTERNERANERKERELE
RFEAODREMFER, MEBTRE. AR
yrals) gmlel A RE NP B AP BE
4k £ 101 11200 Fn BE 5 o AR 121 B B 5% IR R 45 3
LR,

THTENART , I BRAR ST YT
ENSERTEHEERNEEREY, k&A
B BN L A A B A R R R K E B B T
B EREAFFRRHEEEET IR, X—8&
B ARAFEP R PEANNREAXRE
PR AR, B, ATERAE
(] ga fR127) 5 i i 0 e A B 1R O HR AR R OR
Hrimear s B R E AL BRAKE W,

BT AT B A B R, K 3R DR R
HREERN 4.6 mg-kg  WH , BETUAKR
MR ENTER, X5 Marcelo 5”15t 8
B EEAMITHREMAL . ZARRAUHEYE
BAEAR,FXRARIRELARRERTEN
TR R AR 4450 mg-kg 14, T BA B LK A
B B R BB W 19 e 3 79.51 mg-
kg "B, BN ERAFEERNL , HAREBELR
Bt — (RNA & BB, X FHAHRELS KA
AR A PR R , R O A B 4 M B K R RS T
BEORAR, #EMAMNTEHRERC, NYiTs
REE R0 DL B 3 BB HEE B 4 I o Bk
T, BHEAGMEELARKRER BRI YER
j§[19,29,31]0

WEKFE YT W TERROAREN, A
BRRARVTFILRKEERTRESETREEAR
A RB-6U52-3 g (R TR A B AR IR
HIRWAR T A0S, Rk d S RN
FEHEBRNENEN ARG SEBEBEHAS, £
48.94 mg-kg ' (Diet 3)ZH 3K B K{E (39.15 mg-
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P

R2H

kg !, ZEBT VR, XREX BA Mg
#30.63 mg-kg ! (Diet 2) H A EAHFEARE,
B, P HEWT 2 A B R AR R PR K fa
HEFREMIEIR.

mEFHFRBLEEEARBS S, K
TEARUAFEBHEAD SIS ER, REMFE
BEEREBHITENENE B K AR
EF R M%) Julshamn 2P & 3% B R [
B BB (K4 100 ~ 200 mg-kg ™) B AT W Ak
&S KPTE 15 ~ 32 pg-mL 12 6 , R BF5E X
H IR AR S5 AL, Maage A1 Julshamn!®]
MERETIHEKAESEFHTE(> 67 mg-
kg™Y), H &S K PEEE 2.2 pg-mL 1 HHAE
ZIEBT Vi, BILA 48 48.94 mg-kg ™' (Diet
3)%326.81 mg-kg~'(Diet 6) H LK A EFHRR
LB IEH WL,

R £ TR A B o 7 M X AR E KR, BP
FEHBARRE EFRAAR BB (G4 Diet
2H)WABIS, FFEMBELEFFEUSER
% 1 (metallothioneins ) 1 % = 72 7E1%! , Henriques
#1 Cozzolino™ BT FE 45 & W b T H A E K
HEN TRESBEREDKFREENREFAE
AREEE SRR S BAR AL, B, UK
HEMETRNGSE RN SEHIA R
REURAE ], X 8 Maage %0100 %k 7H phak
MBAFRIIIES . ZHREAERF A RAMSH
Ja , KT PR FF R P A B 249 5% I A b} 4 38 A i
BERM,

AKP LI RETHEYH & NANH &
AN g NS ] A ] S f Ay s e o
mEFH AKP EEXRETHBEMEH, AKP £
YRR —FEENREAER, B3 5%
RER MR, 2 558AE, £ sy ngk
ERTFREEEEH. AKP 1§ I N B R B sh
PR EERA W REE R, AT F,RR
PKEBZEZWBEMF AKP K ¥, XFHHFMIH
¥ 4S8 30.63 mg-kg ' (Diet 2) 4 K E A I 75
AKPYE H B ER T RAM SR 48.94 mg-kg™!
(Diet 3) % 326.81 mg-kg™'(Diet 6)4, XT] iR
BT8R AKP AR R A2, kRS
SHAR AKP R,
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Dietary zinc requirement of
juvenile large yellow croaker, Pseudosciaena crocea

ZHANG lJia-ming, AI Qing-hui, MAI Kang-sen, ZHANG Lu, ZHANG Chun-xiao, LIUFU Zhi-guo
( Key Laboratory of Mariculture, Certificated by Education Ministry of China, Ocean University of China , Qingdao 266003, China)

Abstract: A growth experiment was conducted to determine the dietary zinc requirement for juvenile large yellow
croaker [ initial average weight (1.78 £ 0.02) g]. Six semi-purified diets were formulated to contain 9.68,
30.63,48.94, 91.28, 167.49 and 326.81 mg zinc per kg diet, supplied as ZnSO, - H;O. Each diet was
randomly assigned to triplicate groups of fish in flow-through system, and each tank was stocked with 40 juvenile
fish. Fish were fed twice daily (05:30 and 17:30) to apparent satiation for 8 weeks. The water temperature
fluctuated from 26.5 to 29.5 C, salinity from 25 to 28 and dissolved oxygen was approximately 7 mg-L™*
during the experimental period. No significant differences in survival were found among dietary treatments.
Specific growth rate (SGR) significantly increased with increasing dietary zinc from 9.7 to 48.9 mg-kg ™' of diet
(P<0.05), and then leveled off. Zinc content in the vertebrae, whole body and serum was significantly
affected by dietary zinc level (P <0.05). No significant difference was observed in body protein(14.0% —
15.0% ) ,lipid(5.4% —6.1% ) ,ash(3.7% —4.1% ) and moisture(76.1% — 77.9% ) among dietary treatment
(P>0.05). Broken-line analysis showed that the optimum dietary zinc requirement for large yellow croaker
juveniles, using SGR and vertebrae zinc saturation as response criteria, was 59.6 and 84.6 mg zinc per kg diet,
respectively .

Key words: Pseudosciaena crocea ; zinc requirement; feeding and nutrition



