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Effects of different protein levels and different energy-protein ratios
in the diet on growth of juvenile grouper ( Epinephlus coioides )

LIN Jian-bin, LI Jin-qiu, ZHU Qing-guo
( Fujian Provincial Institute of Freshwater Fisheries, Fuzhou 350002, China)

Abstract: The optimum ratio of dietary energy to protein for the grouper( Epinephlus co_ioides) fingerlings was
and determined using practical diets in a 3 x 3 factorial experiments. Three energy levels of 1 256. 1,
1465.5,1674.8 kJ/100 g at each protein level and three protein levels of 41% , 47% and 53% were
utilized. The experimental fish [ initial body weight, (24.68 +1.20) g] were reared in floating net cages
(150 cm x 100 cm x 100 cm) for 59 days. Based on calculating weight gain, feed conversion rate and protein
efficiency rate, the experimental results indicated that, for the grouper fingerlings, the optimum protein level
was 47% , and the optimum ratio of dietary energy to protein was 31.30 -33.50 k]/g.
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RUR A B (Epinephlus coioides) , BB /KM BHEGS FEME.) K08  AESEMMAREFR",
otk THRERERE, RN SEaERAEE, O AaRaRRg, AR FEFEEEE, fFEke
BN E AR IEEEE BRI S, BEBRNEESR AR AMRRS FE5RmE /M
R/ NREEERR,BE G5 BKEERMEREE . €45 R 1, ANRREREE A IR T s A 5
BAEKE MM RAAR AR E . AIIRATHT TR P AREAKEAAFGERESE A L (E/P) Xt
R AR AR, B84 S P ST A B AR BT R RIS KR

1 BEATs ik

1.1 R 5ebhR R Aa 7

AR EKBBREEKEED, E5F 15 d GREVLEEE R EDL 85 RN A8 1 IR
Bt RERETFHARERN(24.68 £1.20) g, FHEK A (11.85 £0.82) em, RAFIRILIEARLT EHEHE
MrEEHh B A AR SR M AT, TEFR AR P, B A RRHE 3 MNERE, & Hkik 50 BRI R SHA
PR, 05T 27 A 150 em x 100 em x 100 em B/NRFFH . F758 F/K 0 A T RCH] 898K, SE47K R 28.3 °C,
24 h EZTSIEE, EEFEFAE 6 mg/L LI E,pH 7.7 ~8.0, fa K8 RMAHE 2 & (7:30.16:30) , 4
B /N, BEDNAMALEATLIEK, RIARREEFFRE, FE9JE, 0N EES
ARERERN S ARANAE A K. RIT 2005 47 A 25 HE 2005 4£9 A 21 H#47,
1.2 A iase

REFABLUBESMER NESE, EEREREMN 3 KT:41% 47% 53% , BB % B 3 K.
1 256.1.1465.5.1674.8 kJ/100 g, 3L+ 9 FAEGEEE A LLIARl, 9 FRBIME L R EFRIERRINEL,
M RE i 60 B 4y ¥, I A B R B L MET AR B, IR & 398, AR BUR HL N T H L E 2
2.0 mmPHFRARRL, BT KAEFEFEE R

*1 RBRABERRERES (%)
Tab.1 Ingredients and nutrients of the experimental diets

R REFRBS 1 2 3 4 5 6 7 8 9
B/ % 37.6 37.6 37.6 42.6 42.6 42.6 47.6 47.6 47.6
BEN/ % 19.5 19.5 19.5 22.6 22.6 22.6 26.0 26.0 26.0
a-JE/ % 18.8 18.8 18.8 16.4 16.4 16.4 12.7 12.7 12.7
it/ % 2.0 4.8 7.6 1.0 3.8 6.6 0.3 3.1 5.9
T/ % 2.0 4.8 7.6 1.0 3.8 6.6 0.3 3.1 5.9
R/ % 18.6 13.0 7.4 14.9 9.3 3.7 11.6 6.0 0.4
LY E/ % 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
T/ % 1 1 1 1 1 1 1 1 1

. TiHE 41 41 41 47 47 47 53 53 53
HEH SeiE 41.31 40.56 41.36 47.65 46.34 47.13 52.29 52.65 53.06
BB (kJ/100 g) 1256. 1 1465.5 1674.8 1256. 1 165.5 1674.8 1256. 1 1465. 5 1674.8

REEHEAL(K/g) 30.41 36.13 40.49 26.36 31.62 35.54 24.02 27.83 31.56
AL R (803 P A3 SR B 1 OK AL A O REELAY 219 37.6.16.7 16,7 kI, GFHE 3T 71 A i

1.3 JRET7 5 REIEAL TR
' I T 4R S R, 2350 8 i e f R IR E
PR VAT € ¥ 7K R i 4B, BLEE B VHELAE BT L 7K 23 0 B AT GB/T6432 — 94, GB/T6433 - 94 |
GB6435 - 86 1RHLMITTLIIE
R R = B EHE/ I E
RAMILE = ARG REE - kT HmER
B ER = (BEIEE/RKITHEE) x100%
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BV HME = (REEGREE - ’REFREE)/ X

BIER = (RBEERARV/IRB I G REH) x100%

EHRFE(PER) = (R R AL E - B BRHAELE) /(B RHE < @EAKEE
&)

KRG E A Spss 12. 0 XERHATH 12200 SeX LM BIEIEFE0h, s A B EER, BE
Duncan RZHEILE, BEMKTERA0.05,% P<0.05, MR RAREEER,

2 4k

TIRAFRIREE & O LR, A ABEARNEIEE WER FAMAK B VPR EE ERRMAE
NE2, NR2THES BRELREEN46.34% E/P(k)/g BH) LA 31.62(5 %) fal ki) 55w A 5E
IR ERRGREAR S E Y 41.36% E/P(kl/g FH) Ll 40.49 (3 5) [k, S0 OB A I E &K
2,55 FRRHEFEREESF (P <0.05), HBEARTERN47.13% E/P(kl/g 1) L 35.54
(6 Z) Ik A A B AR R BRI IRES R T 2 41.36% E/P(kl/g HH) L 40.49(3
)R, R A RAAN R &S, 56 SHEARTFEEREFER(P<0.05), IREGHETEN
47.13% \E/P(kl/g ) L5 35.54(6 5) M, s O REEARBERER; TWREQREES
41.36% E/P(kl/g HEH) LE R 40.49(3 ) 1Ak, i A MAEAFMERERK, 5 6 SIREHEFLERE
#=2(P<0.05),

£2 TREEFRA AR SHFAEEKMRERF RN
Tab.2 Effects of different E/P ratio diet on growth and feed efficiency of E. coioides

THEE - e o -
g (8) ’ﬁﬁi i’f?f E*? f’iﬁ ﬁ'ﬁ'f;m FEES  EAL
nE FE ¢ ¢ (k1/g)

1 24.87£0.55 56.40+1.61 31.53+1.06" 127.05+3.02™ 0.53£0.07" 82.06+2.95" 2.95=:0.16" 30.41
2 26.26£0.66 51.40=1.15 25.14+1.22° 96.36+2.15*° 0.43 £0.09* 88.37 £3.33> 2.79+0.30 36.43
3 25.55+0.87 49.83+2.25 24.28+0.87% 95.12%3.16" 0.41£0.06" 66.79 £2.01* 3.62£0.23°  40.49
4 24.70£0.63 54.83+1.35 30.13«1.16" 122.09+3.30" 0.51 +0.06" 76.31£2.61* 2.75x0.25* 26.36
5 23.29+0.82 59.69+1.30 36.40 £1.19° 156.36 £3.51¢ 0.62+0.08° 123.31+1.19° 1.75:0.16* 31.62
6 24.02+0.95 58.28+1.62 34.26+1.35° 143.18+2.21° 0.58 +0.05° 127.8222.17° 1.66=0.26° 35.54
7 24.5921.05 53.11+2.25 28.52+1.26™ 116.45+1.92" 0.48+0.03*" 72.17£2.32° 2.65=+0.23¢ 24.02
8 24.06+0.82  56.06=1.65 32.00=0.85" 133.0622.75 0.54£0.02" 75.37+1.56* 2.52x0.18° 27.83
9 24.60£0.67 59.29+1.08 34.69+1.23° 141.30+3.06° 0.57 £0.06° 90.18=1.63" 2.09x0.21" 31.56
I =S EEE AR E LA F R FREBEEZR (P <0.05)

R TSR E AR AR R E AR E R LA, DIREE R O OB AR, 4R
PRS2 n 8 B Akl RECHE A BN T E A A PR ERUS B i 1B 2 FiE 3 Bime M
BRI, 3 MR B S R AR IR RS i, DBEEERE N X, W& A ER A
BLREE EH BTCRSrh Y Y2 Y358 BE A, AR T R

Y1 = —0. 530X +32. 793X -368.667,R =0.575,P <0. 05

¥2 =0. 015X* —0. 948X +17. 049 R =0. 560, P <0. 05

Y3 = —0.517X% +34. 177X —462. 410,R =0. 529, P <0. 05.

RIBEIAF BRI R &, A AR S AN SR P Y e B E E b 31,30 kI/g AT, W EXR
BB KA ; MieE R A H o 32. 26 kI/g R AN, AR REGA B /ME, HEEEEH LR 33. 50 ki/g
=Py €Sl N I
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Fig. 1 Relationship between energy/protein Fig.2 Relationship between energy/protein
ratio and weight gain rate ratio and feed conversion rate
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KR B TR A R TR B R T 48 R
MR, B, R R ARR R R ©° EARK(D) SEEELL(DNRA
5, 3 B R 1 MO (AT I 2 2 Fle. 3 Nelationship between energy protein
Tk SRR RN £ R R R SR AT AR 1 24
B U, M L AL W0 K RSO T3 0 . AR b3S B 3R 2R 1 BRI F—— ok AL & 4 B B
T (B R PSRl , LA 5 2978 [ AR T o Colvin!™ 6 X0 E[VE X4 HF ( Penaeus incidus) () HFSE 55,
DI R T i AT 1 R, T R B R A AR NS AL, MR AR A B 53, 19 (& 15 5
42.8% i}, WHERKBA M, Al ZVEHT 3 MEAKEEEENEAKTET 3 Mk a3t 9
PRI [R5 B H AR, BFSE T RDR B 78 1 Ho X768 ( Lateolabrax japonicus ) % i1 A 1 R L 40 3%
U, 25 SRS G K T T B 7 4 A e A oK TR TR LR R A 1 TR
IS0 B B 6 A A RS R 0 A LT 50 PRSI AR 0 — Rt & 4 T
PR e e T Y T 25 0 S A AR R SR RE DB BT, AR o RS 15 L 7 e £ 2 K A
BN, T 5 R R AR AR EUK L B B RSN, ST B A B —E X R,

SR NI B BUE S EE 1 AR 41 24. 02 K/ B 7 SRR Bk T4 40. 49 KT/ g
f 3 BRI, S A0 A B R RV 1 MR G I B BB S o 7E )— 7B UK, B2 ) o
BB 15 L SR A 7 B 0 0 S P SRR A T MO 38 I 2R B PG a3, LR
BRI AT (419 ) , BE 2 1 ik 5 (40. 49 kJ/g) i , 2045 75 B 6 80 38 SRV F PRSI MR M
T R AT TRV EK T4 B, 55 7 1 7K 4091 5 0 B B 0 2 ik P T B4

ratio and protein efficiency rate
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BE VT ENEEOREA A TAR, MEFAERER AR, X5 Samantary &7 9B 51 4%
AR, A B R A AR R BE R R T H S 31. 62 ~35. 54 kI /g I, A BE £8 O B SRR EE 1 R
REHE SRR, BdEEEA S ER AR R BB SR R P 3R, A
ARG ARGEE @R EER A 31.30 ~33.50 k)/g,

Winfree 5 MBI, M ARKKASHME A X TERRNEEES L. MEK
41135 38 % a ( Mylophargngodon piceus) 'A%} 815 i B % B H ok 38. 0 kI/g, He 261" 3% & H 3k
( Colossoma Brachypomum ) {@¥}id B 49 §E B3 1 L2 50. 6 kI/g, Daniels 2 B 500 AT 43 g AOMR
BELLF B # ( Srigenops ocellatus ) )17 4138 B B B 2 A H R 42. 72 kI/g, Nematipour %51V 57 1 1R K
35 g 243285 ( Morone chrysops @ x M. saxatilis 8 ) BIRENE HEeEEH L 37.38 kl/g, B 7]
1A A ( Ereochromis niloticus) (45 ¢) BABLE BEREEE H LA 46.02 k]/g, Shiau FI Lan' " B350 K , 4k
B H9.22 g WILFLBE ( Epinephlus malabaricus) W& HEEEHE H LM 32.3 ~35.6 kl/g, A EMR2E
5, RRERTRAM , AFALHNEEREEEAFAEEES, AT ARAR TREMHAZE, TR
LR 5B R REARNE AR M FEN SRR A S B EE R IR,
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