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B T35%4; 50%4 fvk A& K Z(GH)F RS Z(ANS)E ER F M T H M4, 45%4 ik
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BBk e 0 A BE 0 A BE A0 A S s R,
BAEKMYE ., WEREESE. bUl R, BRME
T (8 5 1 5P EWGRA PR 48 456
BRI A BE A AR 4301 SR 2,55 3.5884
83.93 F1341.29 g™}, I& B AR (A B KF
2 50% . 53.5%, 43.44% F140.94%., 7525
S ZCHMARMEARTREMNZMET,
T EARFEAFKEREmARAaLERS
0775 98 25 48 Bn AT A B IE PR A G, AR G
TR ORI AL T 1) R R e R DRL B KO X 2
BRI NE A7 BE £ A K A B2

1 MRS Tk

1.1 SHERFEETR

LSRR ARG A)] RE S
M AR Y, fEEZK863” MR &
JETH RV K IR TRE RSy S N 1 m* B 3
BOAT R R Ak, 3 A MR A BE £ A RO
KL AR ARAR, HEH=49%, HIE
5 =8%) . 1 A1 B f A JF 3 W SR A A B S, B
PLP I il B T . B 35— () S 6 10 [0 4 1A
1M (6.50+0.00) g]FAIL 4> FL 2244 SR A, 57
FE8JE . LIRS e AR, AL B4 E
2, BAERI0EM, HREERE2K(8:00F
16:00), ML A BEAFEEN O, WP E T &
AR, IR A SRR R RSB TR . SRR
FAK R Zad DLvE . Vg KRR, FRFE I [A]
7K i#28~30 °C, WK ERE28~29, SLIEH AN B
W12 h 2 12 h, S5 HA ) AS (] Wy 70 48010, V5 i
AEALTFSmg/L, FHEAKPEAGTEAET
0.03 mg/L.

1.2 SCIRIRAR AL &

e il 641 AN [R] 28 14 J5 7K S 1Y) 55 B 55 e AR R
TRk K 20 50N 35% . 40% ., 45% . 50%.
55%M160%, FABHEC 7 WL3%1. Pr A JRB 2 i G
160 H i, He R R PR EUS R A), Tk
A RBGERY RIKRAA, & VRl R
AU IE R AR AR AR, JS-14SH) 7
SHRAY, A TS FREUH IR A 4 i a3l A a3
AP A N IE J K, RUBRFFBF 4L (48 e

TR, F-758) i BORLAR 2.5 mm ) A0AL 5]
e ARKT 2K &R N10%EL, HE LR
oy, 20 *CORFETRAF 45 1 o

13 #HFmRESLE

FRAH LI SR, 2324 W BURE WA Bt
AT A : 10 000)FRIF, 0 SRAFIG R, R
&, IE G FR(SR), WHEAR(WGR), ek
F(SGRYFEH5Hr . AR BEHLEG R il kK |
AT B J A DN 4 A W IR A3 5 ) BUS~T 8 fa 2 e ik
KL, AL mLELLE Y, 4°CHEE12h, 4000%
g, 4°CE.L10 min, B LIEWR D%, IHHRAT
—80 °CHRAKIR VKA , T M5 A6 1k Ko iy ¥ 8 & 45
PRI M 0B B R A 4L, U A A
FRAE, SRJG B T-80 °CRAIRATE, & DTN LR
Wt NGRS, HENIEA . IR E,
EERDRA R B e 2T T

1.4 $EFRNE

4 KRBT ARFEAT 69 3+ F
rate, SR, %)=N,/N,x100%;

14 & K (weight gain rate, WGR, %)=(W,~W,)/
W,x100%;

22 M K K (specific growth rate, SGR, %/d)=
(I~ x100%;

1) B} 22§ (feed conversion ratio, FCR)=Wy/(W;~
Wo);

1 B %% K (protein efficiency ratio, PER)=
(W W) (W< W) <100%

JFAA B (hepatosomatic index, HSI, %)=W;/Wx
100%;

A A4 H (viscerosomatic index, VSI, %)=W.,/Wx
100%;

i £ (condition factor, CF, g/cm®)=W/L**x100%:;
K, NREAKEE, N AWIGRRBE, W AR
KT (g), WOAPIRIRTT & (g), L5 KK
(d), WA GRR(2), W0 RO B B
(%), W, AR (g), W, o I
(2), WhalkBii(g), LAHEER (cm).

) At I 5 BAR R4 89 M) ST S5 R
WL B 4 108 5% i1 34 2 BRAOACP ) 5 ik i 4T
Mg, BT o oK o0& 5l e >k 105 °C
PE P MR TS 2 R L IR E AUE R
WA b sORF AR T, Kjeltec-84003) K & &
AT 5 KRR W R AR AR e D e 5 L

J8 I R (survival
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Tab.1 Composition and nutrient levels of basal diets (DM basis)
i TR A K /%  dietary protein levels
items 35 40 45 50 55 60

JERL/% ingredients

ZIf4  brown fish meal 38.00 38.00 38.00 38.00 38.00 38.00
F&H [ casein 5.54 11.28 17.04 22.80 28.56 34.32
FER  bread flour 16.00 16.00 16.00 16.00 16.00 16.00
FKJEH  corn starch 29.00 23.20 17.40 11.60 5.80 0.00
g fish oil 430 4.30 430 4.30 430 4.30
Tl soybean oil 430 4.30 430 4.30 430 4.30
SALIEER  choline chloride 0.30 0.30 0.30 0.30 0.30 0.30
IR — 545 Ca(H,PO,), 1.00 1.00 1.00 1.00 1.00 1.00
HeE FTUREY  vitamin premix 0.30 0.30 0.30 0.30 0.30 0.30
WP FUERE  mineral premix 0.70 0.70 0.70 0.70 0.70 0.70
#eAFC  vitamin C 0.05 0.05 0.05 0.05 0.05 0.05
ZASEEME  ethoxyquin 0.03 0.03 0.03 0.03 0.03 0.03
R attractant 0.10 0.10 0.10 0.10 0.10 0.10
FYEE  cellulose 0.38 0.44 0.48 0.52 0.56 0.60
#it total 100.00 100.00 100.00 100.00 100.00 100.00
EFEKF  nutrition levels

JK5¥/%  moisture 10.03 9.82 9.84 9.84 10.06 10.23
FIHEER/%  crude protein 36.05 41.18 45.75 50.48 55.20 60.73
HRET/%  crude lipid 12.81 12.54 14.99 13.23 12.51 13.10
K 5/%  crude ash 6.70 6.80 6.82 8.33 8.16 8.36
MAE/(MJ/kg) gross energy 19.32 19.70 20.12 20.01 20.31 20.51

TE: LA ERTURE: H BB RR AR A TR 2 0TI R T SR A ORI A A Bt
Notes: 1. vitamin premix: offered by Qingdao Master Biotech Co., Ltd.; 2. mineral premix: offered by Qingdao Master Biotech Co., Ltd

JKA3 5 SR FH 550 °CIh s P H b vl 52

A AR A ARATG M T
MEH(TP), A48 (GLU)., H il =85 (TG) i
JH [ B (CHOL) & iz F 4 A sh A b B A (H A&
PR 2 H Sr E B H R, Hitachi-702050) 7R 47
S o TP & R ISR M4 28 595, GLUS &
0 K R T R BB S, TG = A9 AR
iff 2 2% g 1%, CHOL S dat A A5 0 SR FH il 2 2 050
¥, INS, GH. IGF- | (& RZeduatdt r 4
F AR5 A BR 2> 7] R S 6 98 5 AR A
(XH-6080).,

2 47 K AL B E M 4 ) T W A b
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(pepsin) . 7 B & 1 B (trypsin) . i BE & 11 il
(chymotrypsin) . 7 g i B (lipase) Fil I € ¥ i
(amylase){if 14 341 2% A w5t 8 B2 9 T AR 592 ik
& TR

1.5 HE|LEBSSKIT

JIE A B 349 DAV 249 {47 1 22 (mean+SD)
7N, BTR BRI S 5 B R Y E SPSS 20.04K 1
18R 75 2293 F1 (One-Way ANOVA), 4 A
Ab B 2 [E) 47 3 25 5 (P<0.05)t, #E47 Duncanf%
L H LKL . K FPearson Correlation (2-tailed)
T3 V4 A B £ I3 R KO R A S AR
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K FEHRPEAT A A3 HT

2 4k

21 EAREARKEXNBHREEAHA&SE
KRR

ARSI, mBHE A K FE45% . 50%F1
55%2H 1Y SR B & 15 T-35%2H (P<0.05)(#£2), Wi
TR R KSR TR, WGR. SGRE JE LTt

Ja PR Ey, HA50%4] (I WGR . % & T HiAth
%20 (P<0.05), 1Z4H A SGR5 55%4H #H H A& WL i
xR, HE, BEE T HMAHP<0.05), K
& mRHE A BB, FCRIBMT R R, 55%
60%2H 1Y FCR & 3 Ik T HAth 4% 24H (P<0.05)
35%F150%4] Y PER I 35 1 T H Ay 45 41 (P<0.05)
PIWGR R P F5 45, LPrpimifl & 5145 52
B e 10 A B £ 4y £006 )Rk b B B Y R
51.57%(KE 1),

x2 ARPEARKENBHREBARGGEEK. BIEMEARFRANZE

Tab.2 Effect of dietary protein level on growth performance, survival and feed utilization of juvenile pearl gentian grouper

EHRIK /%  protein levels

TiH

items 35 40 45 50 55 60
WIsH Ak /g IBW 6.50+0.00 6.50+0.00 6.50+0.00 6.50+0.00 6.50+0.00 6.50+0.00
ZoRMJT R/g FBW 52.76+0.00" 53.89+0.51° 59.00+1.73° 71.84+0.23¢ 69.78+0.39* 67.06+1.76°
IEHR/% SR 97.50+1.67* 99.17+1.67" 100+0.00° 100+0.00 100+0.00° 98.34+1.92"
HMER/% WGR 706.37+9.16° 729.06+7.84° 823.08+0.00° 1005.13+3.63" 973.50+5.92° 916.80+12.50"
i SRR /(%/d)  SGR 3.73+0.02° 3.78+0.02" 4.00+0.06° 4.29+0.00° 4.25+0.02¢ 4.15+0.02°
TR ZR# FCR 1.23+0.00° 1.16+0.04¢ 0.96+0.01° 0.87+0.01° 0.80+0.00° 0.79+0.01°
HHARMF/% PER 1.30+£0.03¢ 1.18+0.05° 1.16+0.07° 1.29+0.01° 1.16+0.01° 1.01:£0.02°

e FTEARA VNG TR ZE 5 5 #(P<0.05), R

Notes: In the same row, values with different letter superscripts mean significant difference (P<0.05), the same below

y=—8.83x+1 450.96

=19.81x-25.828 2 R*=0.97
1000 =89
R 800 |
S o
= 600 |
@ (BD X, =51.57
400 |
200 |
0 _
25 35 45 55 65
TARLE A K %

dietary protein levels

1 ANERRKFESEERZENXR
Fig.1 Relationship between dietary protein levels and

WGR of juvenile pearl gentian grouper

b & R E A ROKE S, BB A
BEfAHST, VSLZEHT R, 60%4 % VST & ik
T HA AL (P<0.05), %4 FHSIH55%4 2 [H] TG &
F 2 5(P>0.05), {08 F LT HAbLL(P<0.05),
CFR & H Bk F i E e BTG TR, 40%4H 1
CF % i T Hifth 241 (P<0.05)(33).

[SEEERp S e = Wi G S A N = £ & |
MUK 280 ETE, 60%2H 4= fi 7K 43 i 25 v T Hth
41(P<0.05), HLIK5r 35 T40%. 50%41(P<0.05)
(F4); 35%FN40%4H 4= fa oM g G G i 3% 25 5 (P>
0.05), 3 T HABLH (P<0.05); 55%H160%2H 4>
ML 1 i B s T A4 40 (P<0.05)

B 4 R R SRS T, WLAIK 4 o
NEWi 2 5E NREIE IS, 55%2 K43 i 3K
FHABL (P<0.05), 45%2H 4 JIL A RLAR 1 A1 50%4H
KL 25, (0 E LT A 4L (P<0.05); 35%
20 1 WL AR 8 1 R T HA 20 (P<0.05) ;. BR35%
Ah, BEE FRE A RKOE T, LA LR
oy IR (ERY).

22 EAREHRKENEHREBANEYE
BEARMBERRIERNS I

B 2 AR BOKB TE S, L TP &
BB T, 55%. 60%4 5 T H Al
20 (P<0.05), 241286 & 2 5 (P>0.05)(#£5).
Iy CHOL % AR fb ¥ 5 TPAH S, BR35%4

http://www.scxuebao.cn
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Tab.3 Effect of dietary protein levels on morphological characteristics of juvenile pearl gentian grouper
i | FEAFKF/% protein levels
items 35 40 45 50 55 60
A EL/%  HSI 3.74+0.06° 2.98+0.05¢ 2.754+0.07° 2.55+0.09" 2.00+0.06" 1.90+0.09"
EAARLL/% VST 13.59+0.28" 12.68+0.12° 11.45+0.32¢ 10.97+0.01° 10.20+0.08" 9.77+0.16"
fE#E/(g/em’)  CF 1.70+0.05° 2.51+0.04° 2.41+0.05° 2.38+0.02¢ 2.26+0.01° 2.07+0.02°
F4 ARNPFEARKENBHRLEADRE &K SR
Tab. 4 Effect of dietary protein level on body composition of juvenile pearl gentian grouper
i H HEAKF/% protein levels
items 35 40 45 50 55 60
443 whole body
7K53/%  moisture 66.88+0.21" 66.56+0.55" 67.09+0.25® 67.44+0.22° 67.35+0.40° 68.40+0.05°
FHAEWT/%  crude lipid 35.87+0.49° 35.5041.04° 33.3540.72° 32.87+0.31% 31.1740.19® 30.24+1.01°
/%  crude protein 54.85+0.18" 51.69+0.17° 54.61%0.02° 54.6620.06° 58.49+0.34¢ 56.87+0.29°
K 5/%  crude ash 14.96+0.06™ 14.59+0.05* 14.90+0.73*® 14.65+0.27" 15.03+0.05® 15.38+0.11°
WA muscle
7K53/%  moisture 77.34+0.18° 76.48+0.25" 76.26+0.11" 76.41+0.01° 75.74+0.81" 76.56+0.12°
FHAEWI/%  crude lipid 44.74+0.19% 43.34+4.28" 37.78+0.85° 40.23+0.32" 43.49+1 45" 46.75+2.38¢
FHE /%  crude protein 86.53+0.04" 89.68+0.0.01° 90.00+1.07° 90.70+0.01° 90.1140.43° 89.67+0.04°
KK53/%  crude ash 5.63+0.20" 5.46+0.32" 5.97£0.05" 6.00£0.14" 6.07£0.01" 6.28+0.35°
#5 ARPFEARKFENBHREEARE Y& MNEELIERNEIT
Tab.S Effect of dietary protein level on serum biochemical indices of juvenile pearl gentian grouper
e EAKF/% protein levels
items 35 40 45 50 55 60
MEA/A(YL) TP 26.48+0.30° 28.24+0.13° 28.86+0.16° 31.50+0.07° 47.63+0.34° 47.34+1.31°
H#¥E/(mmol/L) GLU 2.62£0.17* 4.16£0.37° 7.3240.76° 9.25+0.14° 6.24+0.30° 5.49+0.18°
Hih =88/(mmol/L) TG 0.68+0.06° 0.500.04 0.39+0.00" 0.37+0.06" 0.51+0.06" 0.45+0.09®
S [E B/(mmol/L) CHOL 2.98+0.20° 3.340.11° 2.2840.08" 1.4440.36" 1.3140.05" 1.2140.02°

Ab, B RDREE FUTOKSE TR, CHOL S it i
BT RS, 35% . 40%41CHOL® it 3
T T HAB A (P<0.05). 35%2H L5 TG B 5 5
T H A 41 (P<0.05) . Fifi % 1A k& F1 K F /9
w, MEGLUE 2% LTHE PR, 50%
20 W 258 T HA 4 (P<0.05)

W% DR FUTOKSF TR, IS GH. INS
THREETEE LAMBE, HPh50%4GH.
INSE 7 i LT H A2 (P<0.05)(£6), 1L 7% IGF-

http://www.scxuebao.cn

I S apmEE AR AR EAET
B s, 45%4LIGF- 1 & i 540%2H R W 5 3
25, A5 EE T HALP<0.05).

PUAE KB R WGR PP HI 4645, WGR 5 GH
B R Y UM DGO R (P<0.01), HIGF- 1 |
INSH G 5 5 4 52 (P>0.05)(£7) . 1 1 4H 54 1
SRR, B BRI A BE A A K PR RE S T
MR BN T bR P 0 GHAR eV A )
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Fo6 WARPFERRKFEXNLHEEANS S MEHRIERAZNE

Tab. 6 Effect of dietary protein level on serum hormones of juvenile pearl gentian grouper

TiH

EAJFKF/% protein levels

items 35 40

45 50 55 60

RS EREAKET 1 /(ng/mL) IGF-1  160.86+17.26"

LK/ (ng/mL) GH 24.83+0.22¢ 24.52+0.42°
JBE & & /(WIU/mL)  INS 58.69+4.82° 42.22+5.61°

199.70+1.63%

228.5748.99°  173.34+17.88" 152.71£15.71*  169.11£3.29®

19.42+0.59° 14.55+0.56" 17.66+0.81° 20.16+0.62°

26.81+3.58° 16.26+0.39° 26.90+2.62° 45.35+3.50°

x7 MBERRESRSBHREEAREGEEKBXESH

Tab.7 The correlation analysis between serum hormone indexes and growth index of juvenile pearl gentian grouper

MiHE#EFEFR  serum hormone indexes

A KSR
growth index WS ERAEKET T IGF-1 hK#E GH % INS
Pearson#f ek -0.143 —0.942" —0.714
WER WGR
P 0.005 0.111

T PRI HRMENERE, BFHIKTN0.05; SRR ARMNREE, B KT 0.01; HRAL<0, FoR"HZMEIMMKLKR; MK

FH0, R “HZMEIIEMERR: n=14, FF

Notes: * indicates a significant correlation, the significance level is 0.05;** indicates a extremely significant correlation,the significance level is 0.01;
correlation factor<0, the two factors present negative correlation; correlation factor>0, the two factors present positive correlation, n=14, the same below

23 AREBRKENBHKEBEANA&LISG
B WA B E 1 R 220

B 25 R BRI TR, B R
o o 2 TS MR R e B TR R R, kL
T H BKF45%F50%4] B & A DR
T H A 4H (P<0.05)(F8); 50%4H W B & M T 1%
TE540%H T E 25, B ER TIHMAP<
0.05). 45%41 7 B8 £ 1 il 76 M b 25 = T b 4l
(P<0.05)c 35%. 45% i i I B 3% 1 3
T HAb 2 (P<0.05), HoAth 20 8] oK UL 2% 2 5 (P>
0.05). B TARE HBKETH B ve R il 5
BT R B, 55%H60%4 7 e iS5
50%41 TG 2=, (H I AR T HA 4 (P<0.05)

DA KB WGR A TEHFE 47, AR FE

K EREG, AMAWGREHEMM. W
JRAE I . I BE A B . B IR I RO B T R
TP T 35 HH 5 (P>0.05)(#29)

3 iR

BE TR AR ELEAIY T, &
BT HEB65%~75% . MAERHE B S g
AMEPEEILAS 1 60% , T ARDRF A (5 53 8 AR 11 60~
70%57, PRt AR R A 1 BUKCE S f 2RA KRR
FE K 55 B VI AHOC o AR R 1 5T /K 7 I A
IR J7 i (Takifugu fasciatus) ™ FEFH A1 BE 6 S A
BT REG, FCREM LTS, R, &
S5 h FCRE 2 1) 6 2 1 /K i 38 B R
R, YR KT T 50% 0 iR B R AL, X 52

#8 MNP EARKEMNLIRLIEARE Y& HUEE MM

Tab. 8 Effect of dietary protein level on digestive enzyme activities of juvenile pearl gentian grouper

FEAFKF/% protein levels

fabs
parameters 35 40 45 50 55 60
B & AB¥/(U/mg prot)  pepsin 8.42+0.71™ 8.30+0.04™ 10.71+0.10° 10.27+0.65¢ 8.72+0.70° 7.5420.04°
7% 5 (A §/(U/mg prot)  trypsin 152.4946.16°  190.73+11.74"  188.62+£0.61°  207.50+8.49°  147.44+7.65°  143.81+2.41°
Ji% BE & (1 B§/(U/mg prot)  chymotrypsin 0.78+0.21° 0.75+0.05° 1.84+0.01¢ 1.24+0.13° 1.35+0.06™ 1.50+0.03¢
J g Wil/(U/g prot)  lipase 3.88+0.19° 2.14+0.08" 3.52+0.45° 2.28+0.05° 2.03+0.31° 2.20+0.58"
e X BE/(U/mg prot)  amylase 1.20£0.11° 0.88+0.07° 0.88+0.02" 0.74%0.07" 0.66+0.13" 0.57+0.01°

http://www.scxuebao.cn
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Tab.9 The correlation analysis between digestive enzyme

activities indexes and growth index

HEKFGPR growth index

WAL B AR
digestive enzyme indexes WEZ  WGR
B HAM Pearsontfl K 2 —0.752
epsi
pepsin P 0.085
i 1 il Pearsont X R4 0.041
trypsin
oP P 0.939
Jizs BE 5 1 il Pearsont X R4 0.526
chymotrypsin
ymomYP P 0.283
Ji 16 1 Wit Pearsont X R4 —0.598
lipase
P 0.209
Jigr K53 g Pearsont X R4 —0.805
amylase
P 0.053

B e JH A7 B A0 PR A AL g EE 8 (Eriocheir sinens-
is) BTG R . TEALR AT, AIWGR
NIFHFRbR, ST LA R M2 R A
B 1 4y £ 6 AR e B 1 B )3 R SR R 51.57 %
FEE 5 45% . 50%F155%3E 1 FUK - 4a)kH ) A7 5
SR E E T HAWL , RWE AR FUK-A
T8 0 BE R AT s PR E R B BUK R
kH35%4), ok WGRAISGRIEAL, FHHLIA
i = 2 A% 1Y 2 TR 4k 15 20 2L A0 HR R R AR
ISR, DR AR R R A 55 %I A
WGRHISGRIE % TR, i & 1 3 1 5 5L 1R
i 5 I g VR VR S RE R AR, RRAIREE F1
FFHAREY R e 2R 1 SR iRDR I B 2k
JIB A7 B f1 &) (8 PERWLALAR , [ o i Ay e 410220
BBk e 0 A B0 225 Ry A B A T A T 4 2R
A

ARG SZ T ANRR S AR L MR A IR
PE IR 2R LR AR 73 1 37 B B0 58 S A IR 1 DY 3R
MR B, ] A R B A S DO R 25 5
e #2120 B2 B AR K CF I T
ZEH i (Rachycentron canadum)™* Fl P JE & 5
(Trachinotus ovatus)™' & HE H & & Z TR,
ARSI b, B RHE AR E R, B
e N8 A B £ 4t oML DL S UL AR B B
ZHm . SRR s A B i R B, ik E
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P o bifi o ek B B K T B TR R R RS
4 R RE D i o D B AE AR B K R
35%IM IR, AL ERHEC T AR 1. K
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b3 Ky 5 A A B 5 RO S, O TR A O A
A E 20 S B HSTRI VST i 25 i T Hofh 4 .
Z AR B TR R R, VST B35 i 40
B IR — 1 TR R E
F 0 A ARl ) B B N R KT B il K A A
Yy, A f0 2 R S 2 20 s 0 A R Y TR 1 4R
L, PRHE TR AR, TR s A T
JIE . T PN 1 T 7 2 2 A R A, DT 84 o 9
A7, Bl DR TR TS, BB
R BE £ VST T B . VSTARY 3 i 5 HSTAY 34 i
AT RPN ARSI 25 R B R B BR O H A BE £
HSI15 VSR #AH — 2, = HSIS R 22 1)
AR R FRAR A W, A SE 5 35% 40 I HS T
W, TZ N CFRIWGRIRAG, X 0% 4 fa ik
AT 93 555

I35 A AR A8 B 4 78 Ak T A B o AR 1 37 R
PR RN A FR B, F TR PR o R 1 faE BREIR B
T HOXF FRIE (1438 N R 1 P, 25 P & A s AR I
Mg TP SRR, ASLE, 35%3C 54l fa
M3 TP i ik, HSHR R, 45718 Al RE £ 1A i i
PO BE Ty 22, iR REEE B KOF S 50% A
55% 10 32 56 21 % 0 B 1 A R B TR G
(A I8 TP & o )Rk 2R 1 5 /K P AR 4 1) £ fA
75 TGHICHOL % & A X vy, X 2P g 224
B ARG Y A RN A, T I M A A A IR
e, S AT LR R R YRR AR B A
Lo 2 PR BoK AL G B iRk, AR E P ok Ak
G W i iERE T DL AR 2 A0, 38 I
A L () L AR AR B IR RNl , TR
A, TS I AR A9 38 i B #4222
K T Tl W R A P AR R L LB R A R B
S ARSE T, Bl RDREER 1 KT 1 T
L R EORTER & i R R, GLUS 2 I
FHE PR S, B A0 A Kl , nf
AB A2 H 38 A B P RTOBE 2 Y 1 G 2
PR A R AR IEEAERKTER, Kk, Hig
YRR
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SIFA MR A K MR RS, HE
oA, oGE e PEIGE- T 43306 0] 42 5% i 41 21 40
MIA A o GHUZ Hy A F G BRI 43 06 1) — A B
HEZIRRIR . GHIY G LS A2 A K
FOBE R 1 E Y A KR R oy, [H
W62 B P GLU, MiZid Bt IGF- 1 %45
A2 o AR 1 BK S AE25%~35% I, %2
Ak iV GH S 8L 2, YD B
T AN K I GH o I R R, (H 2 R A
HGHE i 5 BHE B FUK P2 7R, IGF-
L2 —Fh g v e 40 M o> 2R, REAR E 55 (1R
56 S0 1 375 4 B 40 L A DNA . RNAFIZR 15T 1)
WG R, BT R Sk, e
BT Y B R 45 2 2H 20 R B A 7 A T R
AU RS, AR GHE B S
WGREHYIAHG, B EFENFAHCKER, K&
KB, 7 GH S & 38T HAh 41,
IGF- | % & T HABA ; S E A BUKFI, 241
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FRo%R . GHEEZH 2 b GHAEZ (A0 FSEF ) 42 1k
DL R SIGF- 1 p9H B AR A, Bilal55 B 5E &
AR 1 BOK P X 3 T 1L E GH 5 IGF- 1 K- e
Me o AR 14 40 S 1A T 5 A0 R I GH Y 2 5
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48 S0 GHFNIGE- T % i B 52 3L ) Wl AH OGO
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A, [ A S A ek AR U T R 4 A il
P ARSI R, B DR 1 B
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(8 19 R 7 2 A R

TH A G 15 7 1 s AR Tk s 4 7K ™ Sl 0 8 3R
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P EE, ARDRL R 3 0T #1288 Ak i I P Y 52 R L
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Correlation analysis of fish growth performance and serum hormone and
digestive enzyme activities of juvenile pearl gentian grouper (Epinephelus
lanceolatusS'<E. fuscoguttatus ) fed with different protein levels diets

GUO Xinwei', TAN Beiping "**, CHI Shuyan ", DONG Xiaohui "**,
YANG Qihui ¥, LIU Hongyu "?, ZHANG Shuang

(1. Laboratory of Aquatic Animal Nutrition and Feed, Guangdong Ocean University, Zhanjiang 524088, China;
2. South China Sea Bio-Resource Exploitation and Utilization Collaborative Innovation Center, Guangzhou 510006, China;
3. Key Laboratory of Aquatic Livestock and Poultry Feed Science and Technology in South China,
Ministry of Agriculture and Rural Affairs, Zhanjiang 524088, China)

Abstract: An 8-week feeding trial was conducted to assess the correlation of the dietary protein with growth of
juvenile pearl gentian grouper (Epinephelus lanceolatusd*E. fuscoguttatus ), serum hormone and digestive
enzyme activities, to explore the effects of dietary protein levels on healthy growth. Grouper [average body weight
(6.50+0.00) g] were randomly divided into 6 groups with 4 replicates in each group. The fish were fed isoenergetic
and isolipidic experimental diets with protein levels 35%, 40%, 45%, 50%, 55% and 60%, respectively. The results
showed that weight gain rate and specific growth rate of the fish fed with 50% protein diet were significantly
higher than those of fish fed other protein level diets. The concentrations of total protein (TP) in 50% group and
60% group were significantly higher than 35% group. The concentrations of growth hormone (GH) and insulin
(INS) in 50% group were significantly lower than those in other groups. The highest insulin-like growth factors- I

(IGF- 1) concentration was found in 45% group and significantly higher than those in other groups. Pepsin and
intestinal trypsin activities in 50% group were significantly higher than those in other groups. With increasing
dietary protein levels, intestinal amylase activity was decreased, the lowest value was found in 55% group and 60%
group and significantly lower than those in other groups. There was extremely significantly negative correlation
between WGR and GH. According to these results, based on broken-line regression analysis of WGR, a diet

containing 51.57% protein is recommended for efficient growth of juvenile pearl gentian grouper.
Key words: Epinephelus lanceolatus3¥E. fuscoguttatus < ; protein requirement; serum hormone; digestive enzyme
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