H8BH2 M (2R = Vol. 8, No.2
201244 A South China Fisheries Science Apr. , 2012

doi: 10.3969/j. issn. 2095 —0780. 2012. 02. 009

ARPRIMEAPEAN LARENIEK, HHBM
52 18 X B TS M RO R M

XEMRE, REF', FEg, B &, xE4V
(1. PEUKFRIE R SR KT, T AR AESIRESRLEE, RVl RET 5
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WE. KL LI & (Astragalus membranaceus) . # ¥R ( Baphicacanthus cusia ) % Ry F B 543 B9 W B 25 18 8L s
FUECH] 5 L B IE8 O(XF R4 ) . 0.1% . 0.2% . 0.4% F10.8% ], L4 MR FLGIEEXT T ( Litopenaeus
vanname:) [ FIIRIRRE N (4. 14 £0.06)g] 56 d, B4 3 NEE, HREH PELX LPEMIFAK . HLBE
HERRBEA KBS R, SRER, REHAMIFHRERYES TR, HP 022 H4EZFEBE (P <
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Effects of Chinese herbal compound in feed on growth, digestive enzyme
and immune-related enzyme activities of Litopennaus vannamei
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Abstract : To investigate the effects of Chinese herbal compound on the growth, digestive enzyme activities and immune-related enzyme
activities of Litopenaeus vannamei, five groups with 3 replicates per treatment of feed containing Chinese herbal feed additives ( mainly
Astragalus membranaceus and Baphicacanthus cusia) at 0, 0.1% , 0.2% , 0.4% and 0.8% , respectively, were fed to L. vannamei
[ initial weight (4. 14 £0.06) g] for 56 d. Results reveal that the survival of L. vannamei in test groups is higher than that in the con-
trol, significantly higher in 0.2% group (P <0.05). The relative weight gain in 0. 2% and 0. 8% groups is significantly higher than
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that in the control (P <0.05). The digestive enzyme activities in the liver and intestine in the test groups are significantly higher than

those in the control, significantly higher in 0. 2% group (P <0.05). The intestinal cathepsin and amylase in the 0. 1% and 0. 4%

groups are higher than those in the control (P <0.05). The AKP in 0.2% group is significantly higher than that in the other groups

(P <0.05). The SOD in the test groups is higher than that in the control. The POD decreases and then increases with increasing a-

mount of Chinese herbs, especially that 0. 4% group decreases significantly (P <0.05). In conclusion, Chinese herbal compound in

feed (optimum supplemental level: 0.2% ) can improve the growth, digestive enzyme activities and immune-related enzyme activities

of L. vannamei.
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21 229 LAk, FLYHIE Nt U ( Litopenaeus van-
namet) ELILFFFEAEH E R R, BCA H EXF IR
FRIREXT LS. SR, FEE IR 56 % BE S hn,
WIEA S A TR, 1 ER RS R, SEUR
FIME KA, TEEMER T LR ARG M 8 —
BRI RIRPELGEYRBSFER, SHERY
BTy RARAERIG Y ARG, BB HE
PR FIE AL B 20, 3R = PR S 7 AL
Wae S, AEAK = IR 5E b S BE BE BT IA K P 5h
WE . BAMEEEZ M, AT LR R SRS
Go R B NS AL B S MR, R FFE W E KM
BBV AR ZG A — R R R O, A
KIRTE. TRk BRIVER/N B RE S RAL SO0 AT
WRER T EHPII T LI (Astragalus mem-
branaceus) . M WEAR ( Baphicacanthus cusia) 55 £ &
B3PS 7 P BE 2 ARDRHES NS0 % LGRS X R AR 4
B RIE AR BT AR R S RCR, RhEZ
TEK P R FRFE AR SR B2 AR

I BRI

1.1 RXIefR A ED HI

RIGVER L B . ARIEARSE N F B i B
RS IR A RIS R R, 4 A LA Y
0. 0.1% . 0.2% . 0.4% F1 0. 8% 1 L. 45 hn A F: A
TR (W B T AR i & A e A R A R ) |,
FRECEBERE, MKIEA, HISRAR 1.5 mm, BT,
-20 CYKFH IR . ZERARIEE 7 Nk 1,
1.2 ISR FEEE

RIS FH I FLYE R RS AR B g RE = 2170 b
X GG, TEH EK RSB 1K =i 5 B
P KPR T RO HATIRE, EHMEHR 0.8 m
x0.5 mx1.25 m fZESIKIBIHE (500 L) %55 2 A,
B I A1 X BRAE DR, RIE K/ NI A) R R AR
Hi [ BT i (4. 14 £0.06) g ] FEBLAT A 15 Mt
H, Bt 40 B, SRR S Ak, B3 NE

*1 EfiAMEA
Tab.1 Basic feed formula
By w/ %
ingredient content
FhE-£a %5 Peruvian fish meal 29. 00
=K soybean meal 23.00
A4 peanut meal 23.00
B 71K wheat gluten 13. 40
WF5E %} shrimp meal 5.00
£ 3 fish oil 4. 00
a4k C stay Ve (150 mg-kg™) 0.10
444 R vitamin premix 0. 50
4T YE mineral premix 2.00
J43 /3 proximate analyse
7K 4y moisture 7.87
FZE H crude protein 43.12
HAERG crude lipid 5.36
K4y ash 15.97

B, BEARRFHE. BRI 3 K (8:00, 16:00,
21:00), MRERE, HREELYHIFERER 6% ~
8% , FRHE R FIRTURAH 1 D 5 e R A
BRI AR 56 d. KR KA 26 ~31 C, pH
H7.4~8.6,
1.3 AKIBHRNE

RIS A5 TR 5 43 391 D) 2 g 20 o) MR A R i N B,
THEAXE ERMBE R, HREAXWT:

X ER (%) = [ (KB RAE TR - L5
R ) AR HIAR T A ] x 100

BIEHE (%) = (REREBH LRV RBE) x
100
1.4 SHUBEBERRNZE

RIS R AT S B, BUgEILBREE
Wz, WEEEHBMENB. HERLHl&SR
WANG 251 W& A4 1h 2% B 41 4078 % H O B TR
ZE o (0.02 mol-L™", pH7.5)(0.2 g-mL™") [



60 2R U

ERE

PSR BKBEK, RI5 AR FRE O (Sigma
JE)ZE4 °C, L 10 000 remin ' E5.0> 30 min, FriEfY
LIEWAEIEEG TS, 4 CLRFE, 24 h 94y
SgHe, WP AT % 2 H % 8 ] BRADFORDY
HEIE, 4 mEESERERL. BRET
AN E SCHFE 37 CRIFERL A pH 24T, &4
EALKIIRE L | pg MY TR EMEE. FEm
B IS 1 LA B 2w EH (U-
mg ') . HANHALHEHG EXFE pH 7. 5 B .

B BRI E 2 B8 ANSON 71k, Pl &
FRAEARHERZE, DIAEARBHRFIME 0 B a5, 2590
1. 5% WS 3 AN 1. 5% 45 I 21 26 VR R ik 25
HEFMRMEE AR KY), 7E 680 nm I & W B
(ODgy ) o TE 3 /i 9 I 5 2 B BERNFELD'" i 7
¥, LI DNSRFINBAF, FEFRHERELE,
DL 1% BRI HEE B BUR Y, 7 520 nm JU %€ % 5t
J¥(O0Dygy ) o
1.5 GRSk

RIS R A EER 10 B, MGOREBUm, 768

LHLLA4 €. 5000 remin ' B> 15 min, B L3
AT A ITIEAR I 2 o R R B B LA W 5T
JIt A = AR A 0 S e W BR B (AKP) | B Rk
Y AL RS (SOD) it A ALY (POD) F4845 .
1.6 %its#h

SR Excel 2003 Fi1 SPSS 13. 0 #4: % ¥ 4E 3E 47
Gittor. SextEdEE R E I 257 (ANOVA) ,
AR B EESR, FAE Duncan’s ZE I, P<
0.05 FREREE, ABEMAVHE « brf2
(X +SD) Fx.

2 4if

2.1 XFALYEITIRE R

256 d FEE, FLANESTERERA K, BUIE
%H 80.83% ~94. 17% ., ¥ 18 J7 H B 245 40 i 1%,
TERETRRA, Hp 0. 1% HiEREZE Tt
FR15.31% (£ 2), HIXMERERNFHHH
B 0.2% M 0.8% H B EE TXHRA, 47t
X BB ZH 5 10. 80% 1 15.06% (3£ 2) .

®2 PEHX ARSI EEMEHEERL M

Tab.2 Effects of Chinese herbs on survival and relative weight gain of L. vannamei

w( " ¥E2Y4) /% content of Chinese herbs

JRIEHR /% survival

AXTIEEE R/ % relative weight gain

0 81.67 £17.56" 186.30 +34. 17
0.1 94.17 £6.29" 181. 86 +21. 46
0.2 83.33 +8.78* 206. 42 + 14. 86"
0.4 85.83 +3.82% 197. 11 £20.29*
0.8 80.83 +11.81" 214.36 £40. 14°

W BREFR A TE £ i, F—F8dE B RS ERR R RZR AR (P>0.05), FRFL

Note: Variables are showed by X + SD; values with the same superscript in the same row are not significantly different (P >0.05). The same case in

the following tables.

2.2 St ALANEXTERE W EE R T

T MRS I A2 Dy Hp B2 DR B S e FLAR IS X B
T P OV A P T A 1 o S 2 P JFE R A 2 )
EHEYBE R TX A (P <0.05), LL0.4% 4
B, TR 54.38% 5 JHF BRI VE B A T 44 B
B MEN MBI EMSE TREMEE, B
0. 8% dH4h, HoA iR I8 4H AT e Ay B 5 1 34 /=
FXx A, 02% HE EWHME, B TXER4A
28.89% ; JE A0 V€ B BT PR AE 0. 1% ZH
0.4% 21 5 & m T R4 (%R 3) .
2.3 SEALAEXTER R AE X EEE MR R

T MR N 7 FR EL 25 ARDREO. 2% 4 i AKP 3

BERTHAMSA, & FXBH 131.21%; SOD i
P 28 S 0 G 1 2 B S B  JE T MRA
P, ARARB T EA, BT 0.8%4H, Hik
IS4 SOD 5o i s BE P 25U i3,
POD JEHEEPE T MG mias, 0.4% 418 &%

], BFXHERL11.55% (£4),
3 it

RS E A Z R EYE Y KRR E FRY)
Jit, BEAEHE3h 4 s ML AR R DL R R Y
R, REEFRVREOFAE, REREFIHMEHETR
TSI ER" o BI( Carassius auratus) R TR
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Tab.3 Effects of Chinese herbs on digestive enzyme activities of L. vannamei U-mg™!
w(HEZ) /% JFF I 2 1 JF IR iR Y oy i s E FvEr: i

content of Chinese herbs liver cathepsin liver amylase intestinal cathepsin intestinal amylase
0 12.56 +0. 88* 324.18 +17.08" 1.52 +0. 16" 126. 86 +29. 24*
0.1 17.56 +0. 73¢ 342.14 +12. 88" 2.42 +0.06" 178. 52 +20. 26"
0.2 18.48 £0. 72 417.82 £29.35" 1.65 +0.57" 159.01 £19. 59*
0.4 19.39 +0. 34¢ 336.51 +35.47° 4.40 +0. 00° 209. 57 +24. 65°

0.8 16.36 +0. 08" 305. 42 +30. 72° 1. 96 0. 26* 121. 98 9. 96*

x4 PEHERX QR R EXEE TR

Tab.4 Effects of Chinese herbal feed on immune-related enzyme activities of L. vannamei

PRI R HBE YIS b &AL
w(PEZY) /% . o " o
. /4 R BA100 mL /U-mL /U-mL
content of Chinese herbs
AKP SOD POD
0 1.57 £0.29* 148.10 £24. 41* 63.48 +4.31°
0.1 1.22 +0. 47* 208.31 +18. 44" 64.67 +0. 67"
0.2 3.63 +0.32" 214. 46 +£29. 54* 60.07 +0. 64
0.4 1.09 £0.18* 218.08 +17.36" 56.15 +5.91°
0.8 1.53 £0.28" 149.73 +13. 02° 63.78 +2.73"

il 1% H 32 ( Codonopsis pilosula) . 5 F4%5 8 Wk
TR EGABWBEMF, HMEELRS
21.5% "), TE M R BRI REE RS Z
—, BEREIUFRIEE R R R, R
WA 7 B 2 LA U B AR A KRR B
XTHF ( Penaeus monodon) Tl Bl &0 0. 1% ~0.2%
AR ELZG IR, G E AR A R B2 T X
A" RRBEREY, DK, RERNE
52 T B2 g S o FLAA R X B A BT 2R R A
PR RAEHAER, bR 0. 1% 2 )Ry
Tt 2 3K 3 R Y BT R A (94.17% ) 5 B
0.2%2 8 FHhELGHARBIFMEMNIEERER
(206.42% ) . FJEF AT G2 & J5 o 5L 24 o ) B g
By, WMEESE. HEZE. SRR LamME
ERRERS D YRR RIS,

R PR E R RERA EME T
FRELZGIRDRLE ,  PLGN TR MR P A A i 18 T A B T
PR R A BERE, T HAZ IR 2y
TR BN KT S 5 R e T R, iR
1°0. 4% 52 5 H B2 A b e FLARIEE Xof W JEL - fk A
RS PR (19.39 Usmg ™) ; ¥RIN0.2% H 7
Hp B 24 %oF W P9 JHF JR U 06 A il 0 P A v (417.82 U -

mg '), BN EZGNE H SR E LRE
=, W E AR S R R T AR E A
Fig, X ER BTG PR AR R BN TR E R, X AT R
R T XA R EEV R B R R, ME
HREL 2 B TR AR HE T AL B I 20 I o R R
5T A BB 45 AL, AR S i B 2y
AR EHACERE M, A TR MEA, REEAEK,
FRIE Y B A K S I AU B TS A A — € W IE [R4E
XZPY ) BRI P TE — E R R LA
YRR HTE AR R, ke ah SR s ey
X—XR,

R 255 B 52 S DA e 8 IR 5 AL Y g
B s AR EERVER, EEIERRIEBM
WNFEFEMEMRTF, URSFHEAREEER
22!, AKP, SOD F1 POD 24 44k vp 8 B2 1 il
%, 25LMAERMRB RN, kW, hi
W — BN Y . BT KM gE £
B BA R B IR R TR IR I S Bk
MEREZHERIBE, P E B X EF ( Fenneropenaeus
chinensis) Il 3% # i POD 15 PEBA B34, IARATLA
R M POD &M, Wi B HEXTIE
WA, TEBR A0 AR FRAR S R R A BT
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PR, 1R LK i f7% 25 S0 % 2 BB R0 B ik Bk B
#3121, AKP, SOD. Fp4 fLEg. POD 47 HLIA A
FIABRL A & B M, AR R ALARIE bR =
Yrge s, 2SN RIAR Yy, HFEE R
YBERR, X e bRE FF K B R AR
hEZGRE(E BE . IR, B RETRE . HES
HELZY . TE AR SRR N S 25 W e [
XHIF, 7E—ERRE R HUA K IER S e ™
NINER L PR ER YY) RE 2 =5 FLYATE XS MR i AKP F1 SOD
TEHERY . HRTE B R R A 0 A A 7 T B2
o7 FLANIEXT R IS ) AKP 0 SOD & #: 2 31 HH 3 1
s, MRgERS5 LR MEMEL. HinEh
0.2% Bt AKP 7EPE £ (3. 63 £ K100 mL "),
SOD FEHEKZ (214.46 U-mL™"), fH 5%t B4 A
BEWER(P<0.05), 520%™ % 000.2%
25 % B G IE MR ( Macrobrachium rosenbergii ) S ZE {2
BEROR B A —3, RERBPARME R
X FLENTEEXTHF A AKP 1 SOD 3% M B — i O AE ik
YERT, i H 0.2% ¥ fn&/E A 2. 0.2% 44 A0
0.4% ZHf POD HIL T TR, X 5RBEEHE
U E BT AR RE B 3 4R R POD 154 B g 4
R, X7] B 5 e o7 N R A 56, B2
A IR R 2 f5 R B2 AR AMA ) B R R AT BT
LFER, B 3R FER Z BB E & paE B .
BRI PR A FFdE— 25T

R, R EInE Frh Ry s f8
rE—ERE R L E IR A K . RETHILE
TEPE RN SRR OGRS P, DS 0 12 045 0 1 Fry
FRCRKE, 76 LGN XT R RDR A Y B il B i
$0.2% ,
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