H932 4 55 4 W) RO K222 R Vol. 32, No.4
2011 410 H Journal of South China Agricultural University Oct. 2011

HRFARNEBHNEEANEEENIRER
PLEIXER e b Al

Fae m g4t FHE, KT
(1 R KF ShAFFm, & M 510642;2 7 A LEHARER, S & iz 524017,
3 RN A B AR E AR A RN G T #R 450000)
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Effects of Dietary Hydrolyzed Wheat Gluten Supplement on Growth Performance
and Nonspecific Immunity of Litopenaeus vannamei

XU He-jin"*", FENG You'", WANG Xiu-qi', ZHANG Zi-feng’
(1 College of Animal Science, South China Agricultural University, Guangzhou 510642, China;
2 Guangdong Yuehai Feed Group, Zhanjiang 524017, China;
3 Zhengzhou Newwill Nutrition Technology Co. , LTD. , Zhengzhou 450000, China)

Abstract : The study was conducted to determine the effects of dietary Hydrolyzed Wheat Gluten (HWG)
supplement on growth performance and immunity of Litopenaeus vannamei. A total 750 Litopenaeus van-
nameis, with an average initial body mass of 3.0 - 3.5 g, were randomly allocated to 5 treatments, each
of which having 3 polyethylene tanks of 50 Litopenaeus vannameis per tank. The experiment lasted for 53
days. The Litopenaeus vannameis per treatment were respectively fed on one of the experimental diets sup-
plemented with 0% , 0.05% , 0.10% , 0.15% and 0.20% HWG. The results showed that compared
with the control group, mass grain rate (MGR) of the 0.05% HWG, 0.15% HWG and 0. 20% HWG
group were increased by 10.23% , 7.21% and 2.69% respectively; feed conversion rate (FCR) of
0. 15% HWG group tended to decrease (P =0.07) ; survival rate (SR) of 0.20% HWG group was sig-
nificantly higher than that of control group (P <0.05). The activity of phenoloxidase (PO) in serum in-
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creased with HWG supplementation, and the activity of lysozyme (LSZ) in serum of 0. 20% HWG group

was significantly higher than that of 0. 05% HWG group (P <0.05). Compared with the control group,
the activities of superoxide dismutase (SOD) in hepatopancreas of the 0. 10% HWG and 0. 15% HWG
group were increased by 26.79% and 20. 19% respectively and glutathione peroxidase ( GSH-PX) of
0.20% HWG group increased as well (P =0.09). The malondialdehyde ( MDA) content of control
group was higher than that of HWG groups in hepatopancreas. These results suggested that HWG could

not only increase the SR,but also tend to decrease FCR and improve immunity.

Key words : hydrolyzed wheat gluten; Litopenaeus vannameis; growth performance ; immunity
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MR BT 238 K e e LR A2 B I X U 5 G Ml i A figp ke 1Y)
RER IR /N AR AR R A by, SCRR I 1 Tl A7 2
H, B2 s & A TR A 2 R 1 22 45 3 1 L2 B
WE AR Y. W/ % & [ (Hydrolyzed wheat
gluten, HWG) SRR /N AR R , AR Y
= Wy AR P 22 ot B ) A7 P ) S8 — b a4 S A
PV U, ASOLUE A S AT IR BT ISR 2 A
PEWEME K, 17 FL & 5 4 & () B RIS 3h
YrrbhFE A = i () e B JEURE R . 7R X £
Oreochromis niloticus 13 % . Hucho taimen 15T
TR ARDRE RIS A e (I A7 2 i T AR A Zh
o /N S R B, HWG BERS 2 kR
PEATE AR BT A M A W RE T B ek L 4
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R AL T ok HORR P SIS W) FE 491 6 HWG, W
S B 96 VIR 2 HILRE S AR M BB U HE itis
SREYFE , BTEN HWG 7ERS % M B FREH A 7 1Y
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1.1 REewa

RN N EE I N N 7R P i N
(HWG) A B T2 B AR A BR S RISt 35 57
IR 1, HWG A2 B & 1l e 2% k[ 89 ]
Dyt AT, Hofh & 3 R & i KA X 4 F B i o Al
BRI 2% Wang 55+ 7 0845, HWG %7 28
(BESEBR AR 72 T 20 ) < e 5 Al HOHGER G0k (5 80
Hifi ) it v BNR A LIRS, H5 I i g Ak

e FAR S HERL T AR SR & 32, 385 BF AP il
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*1 BRENEEAFIERNSERBENSTFRENS
Tab.1 Ingredients and relative molecule mass distribution
of HWG
AREG w9 || ARG w% || EMAFRE w/%
REB 3.9 AN 3.41 <180 4.59
REAER  2.78 HAR 2.59 180 ~500  33.03
HER 3.93 || ANER  3.25 500 ~1000 17.92
AW 176 | F=&Em 3.89 | 1000~2000 10.22
HaER 2.84 AR 5.84 | 2000~3000 4.03
WA 2.18 AR 1.22 | 3000~5000 7.78
AR 2.79 &R 11.54 || 5000 ~10 000 16.31
HAR 2.21 cpY 75.00 ||10 000 ~20 000 5.14
s 2 2.98 || SEAAY 26,92 >20000  0.96
KARK  26.80

1)CP. 405 & Ji; EAA . 0% R AR

1.2 KEHZE

1.2.1 R¥Eaa EAEBRO R MEBSE
P IR 750 J&, BEML Ry 5 N FRE B 3 A
BE BANER S0 B, S ER PR EANFELE
S ORFE T KGR, AL PR 1. X IR L (LAt HAR) 5 4b
PH2.0.05% HWG 41 (FEAt H K +0.05% HWG ) ; 4k
PH3.0. 10% HWG 41 (FEhE H K +0.10% HWG ) ; 4k
P 4.0.15% HWG 41 (FEAE H R +0.15% HWG) ; 4k
H15.0.20% HWG ZH ( J&AH H#R +0.20% HWG) . %
filh HARZH B SCE FR7KF- D36 2. R R AR T e 1) 8%
~10% T, 43 4 YOE R | B, B KoK T
15 0k B, U 53 d.

1.2.2 A&=dgenle KA, T TR
DRGSR Sy iy AP PSTE Trela b N W o /N
20 I 2R (Survival rate, SR) = ({5645 o A iR 4/
BTG I BB R EEE) % 100% ;5 TR R E( Feed
conversion rate, FCR) = falHEE A i/ ( LR & -
WIS i ) ;38 5 i %R (Mass gain rate, MGR) = (&
FARFT - WA T ) /B i R B i x 100% ; 5 2
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H: KR (Specific growth rate, SGR) = (InZ& AR FH{K
JiE — In WA IR ) /R FREFE] (d) x 100% .

*2 ERARERKREFRES
Tab.2 Ingredient and nutritional composition of the basic
diet

EENAL el % e %y w/ %

£k 27.0 HLEE A B 39.97

TR 22.0 5 1.92

T B3 20.0 R’ 1.27

N 2.0 PRV 1.91

AR 8.0 AR 0.93
[Ea8 S 4.0
HoAth 8.0
RERTH 1.0
SR 1.0
WENE 2.0
TCHLER R ALY 3.5
Yk R AR A 1.5

) ALk At (-F 524 %) : NaF 2 mg; KI0.08 mg;
CoCl, + 6H,0 1 mg;CuSO, - SH,0 10 mg;FeSO, + H,0 74 mg;
ZnS0, - H,0 50 mg;MnSO, - H,0 60 mg;MgSO, - 7H,0 1 000
mg;K,HPO, - 3H,0 6 000 mg;NaH,PO, - 2H,0 5 000 mg;NaCl
100 mg;CaCO, :4 g; 2) A FRRM (HT24F) . %42 %
B, 20 mg; 44 % B, 40 mg; A & B, :20 mg; 24 % B, 0.1
mg; 24 F K, 10 mg; JLEE 1 000 mg; 282 60 mg; M8 200 mg;
AMEH 123 mg; A% A25000 1U; 44 % D 2500 1U; 4
A% E 120 mg; 4% C 2 112 mg; RAIZA2 500 mg.

1.2.3 @i fsasmrme  EREA R YK, 4
A EHN 20 RRAFSEAT MAERAE, BUMAT A 1 mL —
UCHETE SR F A Sk M FY S 48 A B B, SR )5
B T Y Eppendorf 41,2 500 r/min 4 °C #.0> 10
min WA VS IROT T By S8 AL (PO) A fE B Ak

fifg (SOD) FIE B il ( 1LSZ) $5 45 I %2 , PO 1) 7% 14 LA
L-dopa NJiK¥), 2% Ashida " (77 B #E47 00 2 , SOD
FLSZ (I 28 J5 i 2 B pe o A= ) TR E 9 ik
G,
1.2.4 MRS EIE AR T EIRIRES RS K,
REEEIS RIFHAT AR RE, BIFEE T
—80 CVKFAVR IR . 43 B BsF 4o JHF TR AR it BB i
PRI — 7 it i, #5 FR O AR (me V) AR T 7E
0 CUKFTHHA Y 0. 1 mol/L pH6. 4 IR 2% vh ik
i, FE VKB T AT R AR 21 38, B 21 R AE 0 C
2 500 r/min B0 10 min J&5, B B, T PO,
SOD | LSZ 4+ 6 H Bkt 8 AL ( GSH-PX) | B 1 g 12
fit} (ALP) AN [ (MDA ) #8451 2. PO 15 1E S %
Ashida'"" {7 2: 3847, SOD \LSZ .GSH-PX ALP MDA
DI R A S b R e I AR A S e e
) TR ST
1.3 HUESDHH

I P59 F SPSS 17.0 43 M 14 One-way
ANOVA SRR/, 23 U BCR F LSD 3, i LA
SEIEL + P EIR IR,

2 &R

2.1 HBNEFANEEAINITEREENTm

H 2 3 Al H1,0.05% .0. 15% 1 0. 20% HWG 21
T 5 AU T R 8 57 55 45 0 WA 2 R E BB 0 ) 4
BT 10.23% (7.21% F12.69% ,0.15% HWG 4
FET0.10% HWG 4 (P <0.05) . TEREA R 1 7
HFIFRATA L, HWG 2R 35 1O SR ) B S 35 e %
M2 HH 0.20% HWG 415 % BB AH L il 8 4
T (P <0.05).0. 15% HWG 411K 2 505 % 1
AR A TR P =0.07) ,0. 10% HWG 20 5.3
& 0.15% HWG ZH(P <0.05).

*®3 EBRNEEANEEAMNREREENZm
Tab.3 Effects of dietary HWG supplementation on growth performance’’
e ()Gl v KRR/ WPk FrE K J A
(g- B (g- B /% /% /% EY
Xf 20 3.00 £0.01a 11.30 £0.43ab  276.64 £14.29ab  2.55 +0.07ab 92.00 £1.15b 1.67 £0.11ab
0.05%HWG  3.01 £0.02a 12.15£0.15a  304.96 +5. 14a 2.69 £0.02a 93.33 £4.06ab  1.49 +0.05ab
0.10%2 HWG  2.98 £0.01a 10.74 £0.45b  257.84 £15.29b  2.45 +0.08b 95.33 £0.67ab  1.74 £0.12a
0.15%HWG  2.98 £0.02a 11.89 £0.14a  296.56 +4.52a 2.65 +£0.02a 98.00 £1.15ab  1.46 +0.04b
0.20% HWG  2.99 £0.01a 11.54 £0.30ab  284.07 £10.0lab  2.59 £0.05ab  100.00 +0. 00a 1.49 £0.05ab

) £ PHIFBAXF AWM + FEREAT, RS HIEE A —ANFEHRAEEATEZFRERF(P>0.05,18D ).

2.2 EEfR/INEEBXEE SR NEESE R
4 nlA, HESPEI HWG J5 R I3 5 PO
TEPER N R & B4R 27 A8 (P >0.05).

HH10.15% HWG HiG B . XHIEZH SOD % 5
LA T B R (P >0.05).0.20% HWG
ZH1SZ MR FEE T 0.05% HWG 41 (P <0.05) , %t
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M5 HWG dE R E 2R (P >0.05).

2.3 BEfR/NEEAXEEBXIFATRREE LR

R4 ERNEEEXEE SRR el
Tab.4 Effects of dietary HWG supplementation on bio- 125 Al %1,0. 10% HWG 20 F11 0. 15% HWG 21
chemical indexes of haemolymph SOD {ﬁ@ lﬁ th JitzE] *H Hﬁ%ﬂ( {E E % j%'lj &Eél—%* T 26.79%
9 PORE ORISR i1 20. 19% . LSZ 36T HA 2 55416 0. 20% HWG 41 5%

(U-min_]-mL_') ([j-mg_]) ([j-mg_') L o .

w4l 2781 T 135.9:2.49 3209387 L ATHZIAEFEARE(P>0.05).0. 15% HWG 41
0.05% HWG 4922450 128.90+9.46a  15.70 +4.07h F10.20% HWG 40 GSH-PX {E1ER &5 T 0.05%
0.10%HWG  3.15+1.54a  124.1348.72a  23.84+3.66ab HWG 41( P <0.05) .0. 20% HWG 25 %} HAZELA I
0.156HWG  5.24+1.28a  133.9244.13a  38.32+7.08ab o s N
0.00%HVG  3.03:0.86  126.9:8.00 9.00:27.00 1 PERIAEI(P =0.09). XFHEALFBR T MDA

1) £ P HIFBHAFHM + i EREAT, BRI HIEE LA —

ANFHMEFERTEFAREF(P>0.05,18D %)

wi e, 0.20% HWG K, £ 40 2 5 A B &
(P>0.05).

x5 EBR/NEEAIEE QTR RREE LRI
Tab.5 Effects of dietary HWG supplementation on biochemical indexes of hepatopancreases'’
15 PO i/ SOD i P/ LSZ &P/ GSH-PX ALP 5/ MDA i/

(U+min™" -mL™") (U-mg™") (U-mg™") Wt/ U (U-g™") (nmol + mg™")
papiicEi:| 0.43 £0.05a 32.54 +1.88a  44.98 £22.04a 213.19 £23.47ab 233.94 +£4.63ab  23.09 +£3.19a
0.05% HWG 0.46 £0.26a 33.65+9.52a  56.52 +20.82a 145.94 £27.91b 202.62 £21.49ab 11.41 £2.69a
0.10% HWG 0.35 +0.02a 41.26 £8.94a  55.85+33.03a 285.02 £55.97ab 294.81 £37.27a  11.88 £1.96a
0.15% HWG 0.54 +0.25a 39.11 £9.59a  61.61 £35.30a 310.62 £69.67a 223.02 £41.8lab 13.01 £1.91a
0.20% HWG 0.59 +0.28a 33.70 +6.02a 62.17 +5.66a  331.44 £27.65a 154.86 £75.25b  11.07 +1.43a

1) A PRI AT + A7 R R T, R BB A —ANFHHRZEELTELZFREZF(P>0.05,LSD %).

3 WSS

3.1 Ef/NEZEANEEAMIERKERENIM
UG R S WA 7 P R 2 R E IR R AN A YOG B
FEPRZ —. ABFFRA R R, B HWG 2 B 36 FL X
WG A A i X IR LR H R HWG B
s T, Herh 0. 20% HWG 415 % JR 241 = i) 24
53 (P <0.05). FATEN HWG 42 i /i 5& 0 IR
ARG R AT REER HWG & & 4 & BE R (IK) S5/ Ny
e tRATAE W R, BB TR A St
() WT dp P S I A7 )l 18 Na* /K* -ATPase
Wk, X5 Yan 2 IEQHEER G Crpinus carpio var.
jian FRFSEAERAHZAL. i35 S50 R 45 R R
FLRR A I A Tt e () mT I = 3 A X R
Marsupenaeus japonicus 1890 E 5 JE . B A
FEREL RIS A S e e (JIK) HORR A2 2 ffy-
Jo B A 1 L U7 T ) I T R s T R AL
Hb AT HWG AR 737 B 7E 500 LAF iR
Fidi 37.62% , A0 X 73+ U4 o 500 ~ 2 000
28. 14% . /K7 S PITHALIE 7 AL T B TN AL E 8,
TE A AR 1 AR AR X A D X SNy F
JOR— 77 THT RT3 Bk 5 9 8 = R 1) R A B A, 2 Tl
BRI W W, 4 R R R ) e — e I T A A
MRz AR B LR AT 55 — Dy T, 3 88/ Ny
TR AT RE B #2158 F BUE AL, 42 & 2 1 BT R

FEE XN T KA ] BE S R e R 45
B, AR X B Y O R VAR TR AT
B R X R R HWG HoN ik nl G o iR o7
ORI SIYIAIE & NS B A K B S L
TR DL AL T A W e T g, DA T 4 5 2 e 1 e
%5 A B S 0.05% HWG, 0.15% HWG DL M
0.20% HWG 41 [A34 T 5 el A R 38 1 5 ]
HAYZE IR —3 IFH 0. 15% HWG 241 5 %} FE2H AH
LU A FEAR R R B 5 (P =0. 07) . B4R, HWG X
PEm L st an N B R BRI A S 4 H 48 T S
K HREgEMCREE VN ErEEL sy LA E
SERIFANRE S AR - B4 B, e TP 5 sh i R EL
SN AL 2R 480 A BRAE AT BT R TR, 3 AT fE R
HWG X8 = R A 7= P RE kR %A i 3L sh 9 e 2 1Y)
JRHZ—.
3.2 BRANEEAMEEANTESEREREE
RIS

/NG P A A A R v 3 P B AT BB L Y
FHE, B R 2 WA E WL (BK) LG 8 IR LA &L
Bl 5 K 5 A 6 PR L B SR AR S T
B2 H TR I HWG AT 7E AR [RI R B T e 3
YIRS EHLAE. 5 R4 F & HWG /) H R % 2
/N 28 d, 25 B R T HWG RERS 15 3548 5 i i
GSH-PX IgM #il IgG BY/KF. AW &) Ay Bk 57 &5 51
T N R AR RENE R TRIRRRE HE R AA TR A
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Uk W R i R A 4 B Y i, 45 e A B 4
QR P NEIE A E Y=

MNP AR, SR LE AT AR B0 TR A
AR AR SRR AN R R TR R R Gk
THERFY , MREAR AR PR RGUOR . L RS
12 5 18 SN A I hR 28 00 R4 Y PR -2 k. A X
T E T 5 | ARSI e Py e 22— Lk Sl e
PR Y PO 1SZ . GSH-PX il MDA 25 1% J1/E N
g AR G T 1 R IR 2 IR A8 .

TEAIRI % 0. 20% HWG 2H AT i GSH-PX
TGS X RALAH A TR HESN(P =0.09) ,0. 10%
HWG ZHF1 0. 15% HWG 2H SOD 3§ ¥ 5 X F 20 AH kb
B(E BRSO SIHR T 26.79% 120, 19% ,{H 2 57
ARE MEPSAZ REEER LR EEER
(P>0.05). BEIET HWG X5 36 11 % ER 44 # g8
Tt 5 PR R ) P T AN 22, I R 0 5 R AR
Jir PRI AT B BR R 92 11 X R ) B il BROIR O A O, BT %
AR SR 7= M R ) — A SR 48 b, [8] B 36 AT AR
SHRREAE R R B0 B 22 AR UGG A 7= 1 R A s
F, BARRGE R HWG 78002 A0 38 g 388 i, {8 fi
TRAIIR—LLED X FEZH A 92% Y TG K, Ul B E AR
YR 0 2 v A S P 0 IR A A ft RBR O EL A, T
I R 7E R 5 S b 1) 2 AT, R E SR S 3 = 4
FEf X E—E FEE LIESE T HWG & e e tLie
FTIEK, X AR R AR RO B2 SR T 4 HWG
Al B A BN HAF AR

A 25 S R BH , 76 B 28 1 6 U HOR A IS n il
it/ INAZ T 1 B A5 4 i XF IR BTG 3R, AT R R 2R B
IR G2 HILRE 1 e B, ax g I Ry il i /)N 22 B A
FERRERDRE ) N BRI 25 5 2 | R AR TR )
FVE FHBL i 5 i — 2B W9
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