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Tab.1 Main nutrient composition of corn gluten meal

% ,DM
4 ingredient 4 & content( % )
$EH crude protein 52.62
B W crude lipid 5.39
¥ K 7p crude ash 8.42
7K 43 moisture 7.82
E R R Met 0.55
R Lys 1.28
KEEBR Arg 0.75
SH &R His 0.18
EHER Phe 0.55
EHFR Leu 1.22
SRR lle 0.61
AR Val 0.73
FhEER Thr 0.66

1.2 KA s

HRAR FLAG I XTI B 7 2 R T T BRI LA 1
¥ B B FIIE A R O IR T RVR B (3R
2) , Bofl 533 AR AL S Ren 3 Rl iR,
HEREAHAESHIH 5% 10% F1 15% , 535
FH8.6%.17.2% 1 25. 8% Hy ks, BB
& 3 T4,

B ERE O R HARE S # 80 B
MR, RERBEZY KEEHERSS5H
BREBHERHNR S5, TI-12 BB 34 AL
B, TR ERRE , i 40 B i (X3 B BRI #0120
B GRS 3R 4 CREHAFESH,

1.3 RAFERE

T LI R ER SR EHTHESE
A, WA P HREAREE ST, 18 I LY
EXTHFSARBEDIAR SR T 12 4> 24 h HBEFSKHK
TRFE T (60 cm x40 cm x40 cm) , BFEILLIAF 100
o FRUFEREIERTFHIRE ., S1IFNRek
H(1.31 £0.04) cm, ¥ IEAE % (0.013 6 +
0.0010) g,

®2 BBEANMHNEAREESFHES

Tab.2 Formulation and proximate chemical composition of the tested diets % , DM
. . #H3) groups
FRS} ingredients Xt B4 control 5% 10% 15%

¥} fish meal 35.00 32.00 29.00 26.00
EXFE ¥ corn gluten meal 0 5.00 10.00 15.00
¥ soybean meal 15. 00 15.00 15. 00 15.00
PA¥; meat meal 8.00 8.00 8.00 8.00
X peanut meal 15.00 15.00 15.00 15.00
T ¥ flour 22.00 18.69 16.69 14.69
i fish oil 1.40 1.40 1.40 1.40
B2 — & 45 monocalcium phosphate 2.50 2.50 2.50 2.50
S 4LIETE, choline chloride 0.50 0.50 0.50 0.50
WFAE 44 R vitamin premix 0.30 0.30 0.30 0.30
WP HE &9 )% mineral premix 0.30 0.30 0.30 0.30
A7 feed enhancer 0 1.31 1.31 1.31
E RS poximate composition

HEH crude protein 44. 04 44.19 44.45 44.67
B WS crude lipid 5.71 5.78 5.86 6.05
¥ JK 4y crude ash 10.73 10.47 10.29 10.14
7K 4 moisture 8.85 8.81 8.78 8.72
BE4kEE(kI/g) digestible energy 14.74 14.82 14.91 14.95

RN 2007 4E7 H21 HE9 A 3 H,3L 45
d, 7ABAEE BN, FHOKEE N 4 ~5, KB
(28 +1) €, NH; -N <0.5 mg/L, DO >5 mg/L,
pH % 8.0~8.5, & HHRMEEH 4 & (7:30,12;
30,17:30,22:30) , B8 5 HRIBEK 70% £4,

TH P H BRRA N R E R 10% , J5H H $8
RYHERER 7% LA, KR BB AR
AR AETE M AR, B RBUK—IR, BuK & KR
/5 i, B HEESTAR i 8 Ly 30 B B SR TR
o
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M2007 48 H 11 HZE 8 A 20 HllEFH
IFBE R, IR, R 1 b FIRER
18,105 CHET#E, FREBLHEFBHKIEE
HITHE  KEREENREETESESTFYH
THBRER,

HE¥BE R (mg) = AEHEHHEEEZ
/B R

HEEE(mg) =(HREE - HRHEE)/
HREEK

BRI TFAREDLEURE 100 AR E , I E KA 16
SRMEE, KESHRE  HERBIRUR—XK, W
FEHEKEE, TFEMEXE KRG ERD K&
FRIE R, KU AR 5% 50 TE) AR 4R MR B MR 1 3 2
THEHER R

MK E(D) = (AL2K -W42K) x
100/ 12K

MNEER(%) = (RE-FIE) x100/7)
H

FIER(% ) = BUIEIFEL < 100/ BT EL

B R (FCR) =i B HHEIF R BREE R/
(AZKRIFBHE - ARPIFRE)

BRI HOR AR 558, BUULAY, BY B/ 3k,
10 BEFALN A I8 — 0w, B TAF LN %
MBS M BERAB N E . B FITHm3 4
FE 8 LN H BB , BT K 4, BILER A
BERENEHEH R, 057 s e AR ,

SRR KEY: H L L —8800 &R H 34>
B L B9 S L BR 4 B, 35 1973 4F WHO/
FAO # H XS EE AR PE e R, 11
LB BB RS EAATY , MR

JE 2 M

Wi B EBRIE R EAAI = [ ( Pry/Sm) X
(Pya/Syq) X+ % ( Pr/Sp,) 1" x100
A, n N R EERAN LG POVIFILAEHRY
AERSE my/g (N); SHABEEARMEE
R& 8 mg/g(N)
1.5 #iEsgit

RIS R AT 2R, [ SPSS
1L AN EEETREREFEZ 40
(ONE-WAY ANOVA) ,Duncan REH#RITEZE
B, aRLEEER B EME(P<0.05),

2 4R

2.1 RAgiEstifRERKMEETMRERE

23t 45 d WRFERE, A ERE B XL
YPRESTIFH BTG RREBEE W (K 3,P >
0.05),

FBE KRR B LIRS HR SR AR R
ABEZWN,FEEEREQH ARG, 4%
WA K BB S 5% FKEE H k4L A Xt
WEHERAERMMEX K E S A 2 542. 8% M
155.1% , KA E R BE R T RARK B
BRBHA (P <0.05) , HAEX K B 5% AR
ABEZERF, 10% 4HUFHHE TG E R AGK R
SXRABREREFEER (P >0.05) , 481 15% 4
SUFMAERK BERTXRA (P <0.05),

Faeh o EOREE B A BB R B
RBE(P>0.05),

F3FEWH 5% K 10% EXE AL HEY
BEESHRARABEER(P>0.05) ,HE,
s ERE A A ER S 15% , H B8
BEEEMRTXRA(P<0.05)

£33 AMEXEABAERNANENTEHERE. ERXK . FREEAMMNAHRMT
Tab.3 Effect of dietary corn gluten meal levels on daily ratio,growth, survival and
feed utilization of Litopenaeus vannamei

B item 4075 groups
) %t B4 control 5% 10% 15%
R EH LK (cm) final body length 3.19 +0.33 3.34 +0.27 3.17 +0.36 2.86 +0.32
XK (% ) length gain 143.6 +21.3° 155.1 +15.6° 142.0 +24.4° 118.8 +23.9"
YR EH{RE (g) final body weight 0.327 +0.063 0.359 +0. 044 0.322 +0.059 0.290 +0. 067
XTI ER(% ) weight gain 2303.7 +314.6° 2542.8 +273.7° 2268. 8 +369. 3° 2031. 4 +351.4°

RIEZE(% ) survival 68.50 +1.47 67.43 +4.43 70. 67 +5.03 72.58 +3.62
TRIBL R B feed coefficient 1.67+£0.13 1.58 +0.08 1.61+0.15 1.70 £0.17

A E#Hi5% & E (mg) mean daily ratio 7.99 +0.51* 7.92 +0. 142 7.70 £0.32% 6.96 0. 16"

E-RPAGARFRRREZREE (P <0.05), TH

Notes: Means in the same row with a different superscript indicated difference at P <0.05. The same below
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2.2 RLAEXERRIALARKS

SHRANLNESTAP AR KT T EN
78. 4% , FoALEE H VHELAR AURUK 789 & B 58
82.75% \3.84% f16.27% ., EXFEHME R EMH
it FLEREERT AR ALY 897K 73 LR LR B ALK
HERBBAHABERWE(P>0.05,%4),

5 BB T B RRIE BRI PR R
R 25k, Z kI AR I 17 b LR,

Hep s o M f B2 MM 8 M u® aARR,
Pk KR R A X LN SR AL Y B
HAERBEMERERREENFHAEE (P>
0.05) ,fHR2 W UFEEERBENEHEE (P <
0.05) , FEAXREAMUANLTFEEREESN
RABRBAEREEZS,AM,5% EXEAHA
ML EEEMEEN35.87% , BEE T 15% %
KREEMA,

x4 AREAEOBAEXNANENTNAEREFES BN
Tab.4 Effect of dietary corn gluten meal levels on nutrient ingredients in

muscle of Litopenaeus vannamei % , DM
A% Kar HER AR A il
groups moisture crude protein crude lipid crude ash
T BR4H control 78.40 £0.46 82.75 +0. 77 3.84 £0.12 6.27 +0.26
5% 78.92 £0.49 83.12 +1.02 3.78 +0.43 6.04 +0.17
10% 79.07 £0.34 83.02 +1.51 3.81 £0.21 6.20 +0.15
15% 78.86 £0.35 82.25 +0.89 3.65 +0.36 6.17 £0.27
x5 AMREXFAMASEXIAARETIRIASEEREARK KA
Tab.5 Effect of dietary corn gluten meal levels on amino acid composition in
muscle of Litopenaeus vannamei % , DM
. . #H3) groups
BER amino acid B4 control 5% 10% 15%
RITLER Asp 8.13 £0.12 8.15+0.28 8.07 £0.27 7.98 £0.07
FEER Thr 2.93 £0.07 2.98 +0.33 2.91£0.19 3.05 +0.05
Y E IR Ser 2.89£0.03 2.88 +0.12 3.14£0.03 3.33+0.18
AE R Glu 14.42 +0.31° 14.53 +0.45%® 14.49 +0.38% 15.23 £0.352
H4 B Gly 6.86£0.29 6.74 +0.36 6.30 £0.22 6.42 +0.24
&R Ala 5.29+0.23 5.23 +0.14 5.20£0.17 5.08 +0.20
BE&BR Cys 0.50 £0.21 0.54 +0.22 0.53 £0.21 0.51 +0.11
5B Val 3.25+0.25 3.27 +0.05 3.42£0.19 3.39 +0.09
EL B Met 2.66 £0.09 2.88 +0.12 2.68 £0.23 2.43 +0.06
REAER le 3.19£0.12 3.26 +0.01 3.03 £0.06 3.15+0.14
E& R Leu 5.60 +0.11° 5.64 +0.02% 5.80 £0.032 5.71 £0.05%
BSSBR Tyr 2.85£0.05 2.86 +0.04 2.95£0.01 2.78 +0.11
AR Phe 2.82+0.13 2.69 +0.02 2.88£0.08 2.78 +0.03
&R Lys 6.76 +£0.20° 6.79 £0.312 6.40 £0.17% 6.04 +0.15°
#1458 His 1.83 +0.12 1.81 +0.10 1.75+0.09 1.90 +0.12
WEER Arg 6.48 £0.15% 6.56 +0.212 6.15 +0.22° 6.10 +0.21°
JRE®R Pro 4.97 £0.24% 4.89 +0.12% 5.21 +0.11% 4.70 £0.25°
HEEBRKE TAA 81.43 0. 62 81.69 +0.75 80.90 +0. 76 80.58 +0. 52
WEFEREE TEAA 35.51 £0.39% 35.87 £0.41% 35.01 £0.36% 34.65 0. 32°
WEREBRIES EAAL 62.59 +0.61 63.62 +0.58 62.74 +1.31 61.57 +0.37
EHREEREE DAA 34.70 +0. 45 34.65 +0.52 34.06 0. 50 34.71 +£0.47
TEAA/TAA 43.61 £0.12 43.91 +0.13 43.28 +0.10 42.94 +0.08

. TEAA ZHER EER FHNER JER . TER AREAR . FER FER AERN M, 2REEREHRTLER &
HB HERNNERY BN, BRRTERKME BN, Rk

Notes: TEAA is the sum of Lys, Met, Phe, Val, Leu, Ile, Thr, Arg, His; Delicious AA is the sum of Asp, Glu, Gly, Ala; Tryptophan
was destroyed during hydrolyzation by the hydrochloric acid
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TR AR AT LGSR AL
BEARJFER SEARAIRERNSEEBEY
(P <0.05) , HEmBEEHEREAHNER
KFERBEBROFENS . EXEARFEHRES
2 15% , LAAEXTAFALA o B R BRAOS 2R &
EBAR06.04%F6.1% , BEMKFXTBA(P <
0.05); M EREFEHMEHE S HEFH 10% 5
15% KRR S AR SRS AN 5.8% F
15.23% , BERTXRA(P <0.05) , FBEX
EABMNIAPHAEERSEEWALDE
(P>0.05),

5 iR, BB 4 FLGY T ER AL B0 5%
KAERIBEHHEL 60, BR 5% HEF, B
63. 62,152, T RE QBB R AKX UL KB F
AERBERABEZW(P >0.05), F£4HX
AN LERERAESERREEZL N
42.94 ~43.91 , EARBEAHBREM T HRE R
FE2m(P>0.05),

3 itig

3.1 EXBAMMAMRITEREHZE
aRPEERLZHRERYE™, HEQ
PR, RMARERFEEHRE D EILERE,
REESHARXKREARSBHEMT HEY, BET
5% M 10% £ K FE H AR E O M, B R E
HYRFERERRAR, FHEEEBERTE
KREHK MM mEAL, LI 15% 4 H 3%
BRBEMRT A, X5 Amaya ™ FIH B
JER K B R B M 45 Tl FLAY B X AR ARDR) i
BRI 1% OB Takagi 2™ 75 B 74
AEXEZEAMOPIRE R, BE, W™
MASRER, AP EAEREARXNPES
( Tilapia nilotica L. ) B & 2% A %" ; Robaina
%1 ik g & K88 ( Sparus aurata L. ) BERSEXIF
WENEARESR, HEEEEE RSP EXRE
Ff HERI MR &, EREAR AR
RAHEA21.08% . 3 BUXF 28T REIR
HRHAm Y EXEAHEFRENZER
3.2 EXEFEAMIALGEREIFE K MEGER R
FABEOMBAZORTE,BRE, HEER
A S 45 R 41 T B B9 B o Pereira %™ 1
Shimeno %’ 43 I F T K B R & 3L B8 A
Fi. 254 ( Seriola quinqueradiata) 1RB} B Ky,

BRERRNR, H TEXREAR LT RERAN
BT, LABOX PR b 2 9 AR KRN AR B
PR Xt T 4% ™Y, 5 15 517, f ( Cyprinus
carpio L.) " ZF @3 gy 8 ( Oncorhynchus
mykiss) T8 84 ( Salmo trusta) " BBFFEFW, A
B HERE B R SaRE, BinE R
AR B R R VT LA B AR AT 4R R DR A
R, e, 7R RH & ERE BB ER
W REBCE AR E B R, B L ERE A
& AR LA R AR AL R 1R,
EHit, E R EKRE B E S AR LG
St B A TG TR R, 3% 5 Kikuchi ™! 5o 578,
Takagi %' %t K 88, Moyano %' 3t i1 8§,
Shimeno % "' S 7 4% &l Pereira %" %t 4 sk # i
PR ERMAM.
3.3 EXZEAMXALGEITERALAE B S5
SEBARN KR

A A5 T AFALPI K 23 LR B LA A
HKSGEBAZEARE AR B RENKFHE
W, Regost 4" 3 38 , 38 R 74 o 4 57% 1Y
FAREAMBERERP2ENak, RRAar
HEASBRSARARAE BELR, Wi g™ |
1 AN FLAR A BRI B B T AL £ 2R
BR, EAXEARKEHELS, TPk
B HoAME 57 LAY, Pereira %™ B B, TR EEE
R 60% F1 80 % £ Kyt , 42 k88 8 AR B ARG & B2
BERTXRA, KOMEHSBNRAZR,
LR ERE AR R 15% i, X LA
BRI B B W A R T — R .

AP RERMAEARANS E, LHELF
AERN S BEREMERILE, RIFHEYER
FEEFNMENEERE T . BTOEEERN
W BEERR 5 N BT KR, F, WAL
FEARAGEE I EYE AR ERN
o AE T ORER M FLNER AT LA .2
T BAERIGHT L 60, 3R {E FAO/WHO 3
e, RERFNEAR LT EEREES
FHEBR BB LGN 0% £H™ AR K &
WE AT LY ) 3 L BIEEE T 40% , i £
KREE E R AR B M R PR ALY IR LY
HEFME. EXEBERBRED 8 R
IR PP EILMEERN T E, KERE
Albrektsen 25 St K PG ¥E42 ( Gadus morhua ) BIHF
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RERER -, BERBEAFHELD 15%
B, LRSI P ER A ERS 2 EE
AR, TTRE SR B RS R R I TH L R PRI R
%, WAk, WA T AR SRR R LA P RS
BRI KRR B R A %,

IYMEORREHEE—EBREPRTHE
REAERWAEARSSE. ARESHITFINTE
HREAERBEER B IAXNMBERE, EXE
FUR R R R TS RE B PLANE XHIF AL A AR $ IR
A IR

g LR, AR AT EREABTE LY
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Effects of partial replacement of fish meal by corn gluten
meal on daily ration, growth, and nutrient ingredients
in muscles of Litopenaeus vannamei

HAN Bin', HUANG Xu-xiong', HUA Xue-ming' , ZHOU Hong-qi', DING Zhuo-ping’, CHEN Li'
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China;
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China )

Abstract ; Increasing economical concerns regarding the use of fish meal in diets for shrimp have led to the
development of replacement strategies where plant protein sources have received ample attention. Corn
gluten meal, being one of the available plant protein sources, which is obtained as a by-product from cormn,
has a high protein level, and it is low in fiber, rich in vitamins B and E and is known to contain no
antinutritional factors. In this study, the corn gluten meal as a dietary protein for juvenile Litopenaeus
vannamei; was evaluated. Four kinds of isocaloric, isonitrogenous diets were formulated. The control diet
used fish meal, soybean meal, meat meal and peanut meal as the protein sources, and other three diets
contained 5% , 10% and 15% of corn gluten meal respectively (replacing 8.6% , 17.2% and 25.8% of
fish meal respectively ). The juvenile shrimps with initial weight (0. 013 6 +0. 001 0) g were fed in
aquarium indoor for 45 d at 28 C. Effects of partial replacement of fish meal by corn gluten meal on
growth, daily ration and nutrient ingredients in muscles of Litopenaeus vannamei were determined. The
results showed that since dietary corn gluten meal level up to 10% did not significantly affect the mean daily
ration(P>0.05), and 5% treatment had the best growth parameters. Its weight gain (WG) , length gain
(LG) and feed conversion ratio ( FCR) was 2 542. 8% , 155. 1% and 1. 58 respectively. WG was
significantly higher than that of the control( P <0.05), LG and FCR were not significantly different from
those of the control( P >0.05). The growth parameters of 10% treatment were not significantly different
from those of the control( P >0.05), but those of 15% treatment were significantly lower than those of the
control( P <0.05). There were no significant differences in content of moisture, crude protein, crude lipid
and crude ash in muscles of Litopenaeus vannamei among treatments( P >0.05) , and the total amino acids
(TAA), essential amino acids ( TEAA), delicious amino acids (DAA) and essential amino acids index
(EAAI) in muscles of Litopenaeus vannamei in corn gluten meal treatments were also not significantly
different from those of the control( P >0.05). 10% corn gluten meal in the feed for tested shrimps was
suggested.

Key words ; Litopenaeus vannamet; corn gluten meal; daily ration; growth; nutrient ingredients in muscle



