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ARPRNMARER_RKYNE F aFamEn S0 EERELREEE

wal:aE-Al
RER, THZ, W, K7, F X

PR Bl BT e RIETTA BT, BRIETT I /RTEE 150070 )

FEZE. VIR FVRT B 44 (Hucho taimen) fFAL (IR 0.11 ~ 0.12 ¢) HRFFEXT G, E SRR AN 5 AN K P 1048 S e
ZHK(Ala-Gln), 45 A0 BARDEL R Ala-Gln B85534 09%( X6} B4 ).0.125% .0.25% .0.50% .0.75% F1 1.0% , FEAL L 3 AT,
FE 1000 BAFf . SCEBIRIKIR 7 ~ 10 C, BA RS T 7.8 mo/L, LS EHEAT 8 Jil. 45 R3], 7N Ala-Gln figf%
25 B T 0 AT 0 1 28 R (Gln ) A R B B (P<0.05 ), 22 15 W NS i S 1 1 Na®, K'—ATPase 1 #:(P<0.05 ), |7l
i, TN (MDA) 2 i 25 (P<0.05 ) B 0 2 B4R (P<0.01 o 51800 N, PR S R VRN Ala-Gln 1] L4 2 45 9 f {1

il Gln AR &, LIRSS PEFI P AL RE

o [ EKFRF,2010,17 (2) : 351-356 ]

KRR AN K PR A7 A s BEEE; DU ITERE

FESES: S963.1 ERFRIRAD: A

A AW (Glutamine,, Gln) J2 17 25 IR 20 i 9k 21
29 ] 25 PR A A 1) FE AR U, Ay A 2 LR A AR
FUBTE AR HE R, T2 B AR A T
FEFFIIF RIS . DRI ZE R I Gln
] & ZE = 2 ( Cyprinus carpio var. Jian) 4G |
Fi T 245 T R R A AR A i 4 s AR R S
Gln AJ DR =5 R /KSR 18 053 % AE 4 ( Oreochromis
niloticus @ x 0. Aureus &) {4775 5 2 LN 1.0%
F1 2.0% i & Cln & HE & & UL 88 (Oncorhynchus
mykiss) A0 A P HERE R SL B S R AT g &
PEPRH RSN A A Gln FERDRLERE b o=t T
BB AR Y. Cln 25 /i 4 A 75
A A, (B4 e IRBEMT 52 121 CHY&
TRTHTE AN, I RER NI R RS R, s
RETEMAZENRE VB B B LR ZUAS B b e e 4y
fift, TR 5 24 Gln e . Seb e, ARDE

s BHA: 2009-07-14; &7 HEH: 2009-09-09.

XEHS: 1005-8737- (2010 ) 02-0351-07

WINPT 2 R UL (Ala-Gln) 7T i 2248 25 H ARKTIR
(Penaeus japonica ) MLiF ¥ R BT A AL SR
B, AT R AR T iz B s g
Y7 % 14 (Hucho taimen) A R M V2 K PHEEERHA 2,
ZAYMLFIE C A . TS M ESR
B C A RE 7 BRI, VRN Ala-Gln I 42 E5 47
BP0 A A T O A 1L
WS RE ) AT B A E A AR WARGE . A RE IR RN
PO Z —, IEWEN T W E R R AAEAR
Ut BE BT , s TR St PR A [l i S, A - Bz 44
MO 3~ 5 d BHF 1, KRR 3d a4 Vs AFfask
K EEREI, XA AR 2= Gln ME A REER
PEARIIRTA . A2 gor i i ARk S A0 Ala-Gln LA
WS At e A A v RE AN AL i e
JIRysER , §AE P ot R EC R AR AR
WA , o R HA S RAE 02T PR IR PRI S

BEL£WE: EBRAETAEFLI( 2008326001 ) ; BIEITA HAABIEEEA W BT H (€2007-22 ) 5 BIRVTAA #4534 0 Bhwi H
(LBH-Z06154 ) 5 J&Ip VT K= WE5E I3 AR 350 5% B3 H (2007HSYZX2YZ208 ).
YEE BT TRAr/(1969-), Y 11 BIBFR 51, \ER/KAE BB 3 #F5E . E-mail : xuqiyou@sina.com

BIEE . PN, 585 . E-mail: xwsc20@tom.com
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1 #MHEFE

11w

L- N 2k -L- 7 2 e (Ala-Gln) 1 F L1
AL TRHE AR, fri 98% LU I, ¥ fa R
TR PRI FE Tt K s il N T2 F
1.2 LW HBASRAFEE

KRR 0.11 ~ 0.12 g M| F7PR4 % fa4a, fn)
FET T, Sy 6 MO, AN 3 N EAE,

RAEE 1000 J2, 25 AL 3R 23 51 ER  Ala-Gln
(R J5 43 KA 0% (i B 41).0.125% .0.25% .0.50% .
0.75% 1 1.0% . FEAlim R 7 S8 FR 4 L3 1.
SRR AR A S L, KT, A LA,
Oy RAR S ) 0.2 mm 0.5 mm FT 0.8 mm Y
ORI VR, 23 AR St RS TR IS A . SEB K
SRS KR 7 ~ 10 °C R AR T 7.8 mg - L7
FFRAAME 8 Y, 6 00 F] 20 : 00 45 2 h FEME 1 %Kk,
TR, SEES AT 8 A

F1 EARET REFRER(KTEM)

Tab.1 Composition and nutrient levels of basal diets ( air-dry basis ) %

43 Ingredients

Pt Composition

I Dextrin 12.2
2REWK; Milk power 10
1A Blood meal 10

[ 444) Fish meal 50
KE/EEA Soy isolated protein 6
KEWENG Soy lecithin 2.5
171 Fish oil 6

L- PN -L- A & B + 52 P LT R ) Ala—Gln+CMC 2
TIE ) Premix 1.5
A1t Total 100.0
M Crude protein 50.41
ARG Crude lipid 14.95

FE: L AR BRI B B B 1.5% 6845 (%) « Ea04EZ,03; EAMEITE,0.2; BEREE,0.2; B, 0.2; Préfbi,0.025; Fidi
#1,0.05; BHZEML,0.1; WhA7,0.425. 2. FA Yk ZRMEICE A : DL—o— L F ) 60 mg/kg, 4i4E E K 5 mglkg, 445 A 15 000 1U/kg, 4
% Dy 3000 IU/kg, VB, 15 mg/kg, VB, 30 mg/kg, VB, 15 mg/kg, VB, 0.5 mg/kg, MR 175 mg/kg, MR 5 mg/kg, JUEE 1 000 TU/kg, =W 2
2.5 mg/kg, 12 BRES 50 mg/kg, Ve 1000 1U/kg, Fe 25 mg/kg, Cu 3 mg/kg, Zn 60 mg/kg, Mn 15 mg/kg il 1 0.6 mg/kg.

Note: 1. Premix 1.5%, including (%) : vitamins premix 0.3; mineral premix 0.2; MgSO, 0.2; choline Hel 0.2; antioxidant 0.025; antimildew
0.05; betain 0.1; zeolite,0.425. 2. Vitamin and mineral premix: 60 mg/kg DL-a—VE, 5 mg/kg VK, 15 000 [U/kg VA,3 000 [U/kg VD3, 15 mg/
kg VB,,30 mg/kg VB,, 15 mg/kg VB, 0.5 mg/kg VB,,, 175 mg/kg niacin acid,5 mg/kg folic acid, 1 000 1U/kg inositol 2.5 mg/kg biotin, 50 mg/kg
pantothenic acid, 1 000 [U/kg Ve,0.7 g Mg, 25 mg/kg Fe, 3 mg/kg Cu, 60 mg/kg Zn, 15 mg/kg Mn, 0.6 mg/kg 1.

1.3 HERERFGEADGHE

T 8 JAIR LI SRk 24 h, BRALFEE 60 FE 11
20 A 1 AFEA AN AE PR 3 AN E A i
JiE ST BIYe 5 o FREUERIN I FE A, S B2 Y 0.85%
NaCl 4% 1 9 IRFR RS, Tl b Al s 24,
WM, SIS 0.85% NaCl#% 1 : 9 IRFR LR
FEJG Y 19 412051380, 3 500 v+ min™' #5015 min,
B A A A 2 A
14 BFEASBERISSBIENE

WU 8 H LU 5 E Gln FIAF 2R & i,
FHR R AR TR S T A = B el e . 4

H

R E BN . AR + NAD'+H,0 7EBHER T
O3 N o—%8 % "R + NADH + NH,", i i U % a—
AU TR TR Z IR 5 Gln T R R 45
RABREAEA A ERLBREE N T o3 4 2R +NH,, il
A E NH, SR Gln (194
1.5 FFiEfEE MR SN EEENNE

U 38 A SO 3 ) I E B S a L Na', K-
ATPase , 8 [ i . 5 iy it 755 4 18 45010 ) 5 Ak g
(SOD), N ¥ (MDA) i P, 2 1 i i 0 5 >R H]
Folin-phenol 10717 5 Jig B 15 1 (0 2 R 2R 20
PRSI FLALIROK i o Na®, K'-ATPase K EBE,
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SR A o AR ) TR 5 i A 7= B3R Bl 2
ATP s /N 2 SE 22U 1 1Y) ATP il o0
ATP 724 1 pmol TEAILBE I 58 1A~ ATP Bl i ) 20
o AL BIG 27 B AR A T T,
MDA A5 R FH 2- B A 2% (TBA) Lt ikt
Fio SR SR 2 B e S e HE S B i
1.6 ZitaMAE

SEIGZE SR ] SAS 8.2 ANOVA #7223
M2 & A S Edis FPPS4(E + prifi2s (R £SD)
FIR, P<0.05 HZEREE, P<0.01 NZEREE

2 ZER55Mh

21 AlaGn 3 FHALAGCGmMEEHBIEUR
SOD #1 MDA & RIS M0

SR ek R LR 2, 5 X B A L, TR0 Ala-
Gln . Z I T A Gln MIAA TR S, Hh
0.25% Ala-Gln 41 4 Gln 7% & 2 3% $2 & (P<0.05),
0.75% Ala-Gln 4 Fl 1.0%Ala-Gln 2 % Gln 75 & %

B EE (P<0.01), RN 0.125%Ala-Gln ZLFIZS N
0.25% ~ 1.0% Ala-Gln ZH 458 2R 7 i o3 ) i 3
(P<0.05) 5H 2% (P<0.01) 7. Hh,1.0% %
INAALL Gln A 2R & it Bk B K (E
XTI AR L, 4140 SOD 1% R B 1
f 8 i, Hoh 0.50% Ala-Gln 2H 5% 35 55 T %) I 41
(P<0.05), &35 4 MDA 283 8% (P<0.05)
B i (P<0.01) A%
2.2 B EERETRAX7E L IRBE 1 B RN
SR ZE LR 3, 5 XA AH I, 0.50% Ala-
Gln 20 /17 2 P BTG 78 2 42 5 (P<0.05), {H HAth Ak
PRI 22 R 2 (P>0.05), 0.125% Ala-Gln 2R
U7 T P S 3 (P<0.05) 4 1Ry , At 552 56 21 W g s
it 5 P A 2 (P<0.01) 4285, 0.125% F1 0.25%
Ala-Gln 2H % 7 Na*, K™-ATPase 1% ¥ (P>0.05) &
Fe A 2 R (P>0.05), {H 0.50% .0.75% Fi1 1.00%
Ala-Gln 2 7 Na', K'-ATPase 15 7 ¥ i 3 4% &5
(P<0.05),

Fz2 Ala-Gln XFAEL S Gln FIFEHRE=ME SOD, MDA FHERI R0

Tab.2 Effects of Ala-Gln on glutamine, glutamic acid content and activities of SOD and MDA in intestine

n=3; x*£SD

A2 R K 1% A Z BN / (mmol - g™ prot)

BEAR/ (pmol - L7)

. 71 . 71
Ala-Gln Glutamine Glutamic acid SOD/(U - mL™") MDA/ (nmol - mL™)

0 7.57+0.19" 1833.55+0.28" 324.86+0.13" 135.29 +0.40°
0.125 9.48 +0.08" 2413.67 £0.54" 340.60+0.14" 87.88+0.10"
0.25 11.03£0.09" 3236.74+0.21° 412.75+0.19" 89.05+0.22"
0.50 9.3540.04" 2999.16+0.25° 519.18 £0.13" 60.17 = 0.05"

0.75 12.31+0.05° 3641.73+£0.51° 426.29+0.14" 76.97 +0.25"
1.0 15.51£0.11" 3884.30+0.28" 378.53+0.15" 64.09 £0.08"

1 FP G S EAASR R R 22 57 B (P<0.05 ) 5 MR FRER /R 22 740 B35 (P<0.01 ).

Note: In the same row, the adjacent letter superscripts mean significant difference (P<0.05), the isolated letter superscripts mean extremely

significant difference (P<0.01).

F3 AR Ala-Gln 3 5 f (7 & 15E#E R #00
Tab.3 Effects of diet Ala-Gln on enzyme activities in intestine of larval H. taimen
n=3; x£SD

A= Ik FEEE/(U- g protein) g /(U - ¢! protein) Na*, K*-ATPase /
Ala-GIn (%) Protease Lipase (pmol * g”'prot)

0 43.84+3.21° 203.57 £0.96° 1.78£0.02°
0.125 44.68 £2.04™ 407.14£0.19" 1.55+0.01°
0.25 43.87 +1.99° 521.43+0.53° 1.69+0.01°
0.50 47.02+2.14" 578.58 £ 1.05° 3.05+0.01"
0.75 46.19+2.14" 591.67 +0.44° 2.96+0.04"

1.0 43.66 +3.25" 607.14+1.69° 3.89+0.05"

s R RSB AR T BEFOR 25 5 2 (P<0.05 ) 5 AR FREFR 22 7l i 2 (P<0.01 ).
Note: In the same row, the adjacent letter superscripts mean significant difference (P<0.05 ), the isolated letter superscripts mean extremely

significant difference (P<0.01 ).
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3.1 Ala-Gln X744 Gln F1& KBRS ERIHNE

MY Gln BRI EE NIV RIS IR VE 2 Sf ik
1 ENLF- I 40 RAT Gln 5 1808 , BE S IR
T Gln FERERCA LA, k7 266 R A4H L Rk £ 41 g
FEAEPIEYE Gln, (H/NZFEEA S ANRE ™ A IR0k
817 Gln, Wt sPAFAE Gln A R BRI, Ml i i
U R Gln T/ i3 P s o: " FRT, R
WLIRTF Ala-Gln XK A= Wi Gln FIA R &
W RIE, BAER SR SR
Ala-Gln TR PRI e A R e . 2Eah g Y
FHH e - 7+ 2 e — B A R RS RL N (R 5
W], Gly-Gln RES&E S A REE Gln & i, 4ERE A B
ZERRTIRE. DhaEA s " BESIESE, A SR A
1Y Ala-Gln AMUBEA AR F SIKIML Gln BIVESE,
AR T/NHHL NG P Gln, 1M B id 2 A7 3
JNEE A BTFT DNA #-& BAEHT A R B 5
WA AU PR R AN Ala-Gln 3758 42 5
Gln 7 &, X UE ST B A0 0] LT AR W i}
BN Ala-Gln, fRUEFHESIN Gln 7] 8 3548 &3 %
fo Aol h A 2 & i, X R WIS Gln 76/
B AR A ST o3 A =R, PR AL a—
Wil 13 R iE N IR IR A AL AL BE, UL Ala-Gln
AT LA B fa AR
3.2 Ala-Gln X7 4H4R SOD &M F1 MDA € £/
=AU

SPIHLIA N IR A A BEH K (GSH) #1 SOD 78
TR B L oA L A R LR A ) 2548 T TR
EEREEIVE ., GSH A P — il 31 52 141 4
63, B2 515 B B O™ AR B A R AR, SR
J i S SR, FEAR I Y MDA 7K. SEERAF T %
B, Gln J2& A& BUR PN IE JE R GSH 1) 2 1 AT AR 9
it Gln i@t /NzARIE G | 28 20 s B 7 HE A7 2 R
A GSH. JAZEIE GSH i AR E R 2 K U8 T H AR
AR B s /e " INTANIEE Gln
RENS AL RIS A R AR A Y GSH 96 B S it
P v o R A L A B S AR A B T B R B AR

A XA R R R B " AR T Ala-
Gln X2 PEBENR R KR A 3L S 8B Y
SR, 25 R I, 2 BUKIE ST 2.5 g/kg Ala-Gln Fiil b
PRI, 45 IR S s 2K GSH., SOD ¥k B 4 i 3 Tt
15, T MDA ¥ 32 0] B 48 R AER, SR B0 Ala-Gln 7]
ARTEE IR R R GSH W, /48 A R L7
A DR A A R SEXTLAR B . ARSI A R ALIE
BT 3% —4518, B Ala-Gln JRIIEE B9 590, 4 5256
41 MDA 75 5 34 9 3 b (5 35 AR, 30 PRIEA T f
() TG FAE P PERE R R FERR A R E L, H
AR S2g i LA YR 0.5% Ala-Gln i SOD &5 2 . 3%
e X RRE, o 2H 25 7o 0 3 X R W Ala-Gln &
Wit GSH AR I A2 i@ g SOD i fe &4 HT E b1k
o WATRESEHNTE Gln JEHLIRL1Z1H GSH 75 4
e, A TS B SRR A, R BE TS
& SOD i SR, kAR " T d I, A R
I Gln H AR BRI 5 2 JEFRERIBT 35 4 J& g
JEH SOD B 7 BH AT 060 R, HEUAE bt ik
ZREEH SOD HI GSH FEHERRIE T IR I3, 1
ST FIHLHNAE T, o) —Fh T GEAL TR HIIRA .
33 AEBEIMYE T &L RIEE R m
SIIE A Gin 20948 E , H Cln 2%
HEEAREIEYIR " Gln 1T LM HENMZA I L 1 41
HR S A " SRR BRI P RNA FI DNA ez ™,
WFE M, Gln HERE 8 254 AT BRI 1E FH T LU
Ala-Gln B8, KEVNHRHETFAR)G , MANE TR
78 L-Ala—L-GIn K] B4 MBS A /)5 B 1 iz 240
Jf DNA 5 8t, f EH 2 4 7 AR SEBe R
0.25% ~ 1.0% Ala-Gln 5\ 25 52 =5 I i o 1l % 7
HAWBF IR RAAR LIS — 30, T3 B SEI 2 I
1.2% Gln 1AM 5 14 d FF 56 ok 2 B2 i e i fole
1 T AFOE I R S PR (P<0.001), fHX -+ 45
1% .75 1 R 1] i T8 e R0 S v g 2 1 RS P O 2
S Gln 42 5/ B BE I AL RRS ) 14 2R
AT REAE T W7 18, — 5 T Gln A2 T AR 4121 Y
RN T e A T B R A I T A Y
FEEE; S5 Gln Sk TR BN, R
i L = /N B A ) SIS v B 1, M T
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HET RS IR P
522, Gln REI AL SRS T8 I RE

HARREHCARASF |, B W Be 3z 2 B Al e, i
FEPANTE Gln BERH B3 INiE O T BE . AWFST
I 0.5% ~ 1.0% Ala-Gln &35 T Na™, K'-
ATPase i 4 (P<0.05), iX BRI Ala-Gln 42 =
T T i iE W RE , 1R 2 T
TR —E . Yan 5 " HFIEE B, RN Gl
Xt 4y L Na®, K'-ATP B 16 PEA 8 3% (P<0.05)
sk 3 (P<0.01) W3R Mo E SRl T
Gln REWE A RUBIE I/ NAFERE T H Na®, K*-ATPase
F9 75 P, T B v e e ™ x4 1 A L
WIS R AN Gln 5 RN T /Ml 3=
B (D-AWEIALS) ThhE. 1HAE T Gln i #E 7 iE
(I IS Dy e PT RE S LA R BN, — 5 T Gln /B R/
1) = EE R T, AR HE T 70 785 S 4 U P 344 5 37 4t
S bRz sE ™5 55— 07 T LIS A o S ORI
BB A H KR T HAT S RBL i  FE R =
R P SR 4 T A BRI E R R S A
g5, MG T /NI RE .
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Effects of glutamine dipeptide on intestine antioxidant, abilities of
digestion and absorption of Hucho taimen larvae

XU Qiyou, WANG Changan, XU Hong, ZHU Qing, YIN Jiasheng

(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China )

Abstract: Effects of Ala-Gln on intestine glutamine content, antioxidant and abilities of digestion and absorption
of Hucho taimen larvae were studied. Six experimental diets containing different levels of Ala-Gln (with the levels
of 0%,0.125%,0.25%,0.50% ,0.75% and 1.0% respectively) were randomly assigned to triplicate groups of 1 000
fish for 8 weeks. Water temperature was at 7-10 °C, and dissolved oxygen value was maintained higher than 7.8 mg/
L. Glutamine and glutamic acid contents of intestine increased significantly by adding Ala-Gln (P<0.05 ) .Lipase
content and Na®, K*-ATPase activities in intestine increased significantly (P<0.05 ), and MDA activity decreased
significantly (P<0.05 ) or extremely significantly (P<0.01 ). The experiment showed that Gln and glutamic acid
contents in intestine of Hucho taimen larvae can be improved, and enzyme activity and antioxidant ability in Hucho
taimen larvae can also be improved by adding Ala-Gln in the feeds. [Journal of Fishery Sciences of China,2010,17
(2):351-356]

Key words: glutamine; Hucho taimen; larva; intestine; enzyme activity ; antioxidant
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