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2 AR IR S AR AR E AL E, W EIT 361021)

WE: AREFTFEHBER. #HE. 28 % WER. Fr. HE. EH. LB, L
M PR Rk )R LA o A K o o T R IUWSSVIy R, T
BHEFAEEBEAFERE. 25 AR F B 0% B 4H). 0.4%. 0.8%. 1.2%. 1.6%7%n
20% % & 7 FE Y, AR UAE T[T £(0.026+0.007) g] 28 d(F 43NEE, &
NEEIOR), BRIFAMAIKFIOR/MNERK. KAE, FRFHERATE KGR
(WGR. SGR. FR#SR). # x B (E % 8. & A 8. 8. SOD. GPTH#GOT) %
MDAS EWINE. ARAEREKNA, BFZFEHGANENTWAEKATRE, L4
0.8% 1 2% AR MAMRKE, 2REF;, HENZAREZ TR 1A BRE L EGE
WEE. B BB g B Be) o % % A K B F(SOD. GPTHGOT) R 5 78 B 6] B9 7€ K, & BE
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B(33.3%), 5HUtAZREE. EFFEHBRITTEK. B, RELER
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uralensis Fisch)'"'" | F:{f1(Cortex eucommiae)'*5
D RHE Y 42 B an i 55 Z B (Cordyceps
polysaccharide)'™ . B-% B (B-glucan)'*™ . T 7
MR (Cyanodon dactylon)F& B . KB $2 " g
AR AR A K AR S AR R e S, Hp
— R G ROR R ENE R, AIE RO B
H A5 7 vh B 25 A5 PL 6 W 5 T 28 91 20 D
FRUS B T Y R A D ORI A K
Ak ¥ . PURSEZ 7 AR

AREE AT EER . R . iR
TR ER R ER, G TARMENYS
R, KPURUE Y 9 25 35 (Radix acutella-
riae). M (Puerarin). ¥ i%(Coptidis rhizoma) .
4 ER1E (Honeysuckle) IR ], P8 HLIAR) Hh 24
(B R H & 288 F12Y4 5 (Angelica sinensis)] . B
LB WAL R (L #E (Hawthorn) . BRI
(Ccitrus) . IRZVHM—IRE T, WFFRAFG N
X PG e T R ARG T AR RN A O e g TR I
P KBt 1 BE L5 A 1E 95 B (white spot syndrome virus,
WSSV)RIFEMR , Sk N4 I X6 W4t B 7 4 4 AL ) =
HeHs

1 MEHSIE

1.1 SCIg#t R}

SCH FH ARk B BT E 2R R A R A F
FIA% 4K (1.763+0.143) em, A 5 £(0.026+0.007) g
) S PLA Y52 A

07 B2l 256 5 W 3 D b JF H
T, WA B WAL POER . . HE
SEA L ML g L BREE . IREETEEL ¢ LI
BI¥IAR G, BB, 2008 4E, #o.
0.4%. 0.8%. 12%. 1.6%. 2.0%F L4 7 n %) ;L
R ERb  , BARC T S R LR,

1.2 SLWWHE

% ¥k it S E 67 21 B X IR 41 AN
SANSEERA, B3N TAT. B FLANEE XS IR E T
500 LIGPVCHAH, J&K2/3, HEf160E, &85
g, Bl mEEmo. 0.4%. 0.8%. 1.2%.
1.6%F12.0%2 J7 H 7L 24 (1) kL

B AREE ERHM6:00. 11:00, 17:00,
22:00), M E AT 3%~5%, HAAHR Xt
IR B LR TG R . RIS . oK1k, ok
25%/i A7, KIR(28.6£1.5)°C, DFEFE(AA40 mgL

LI b)), #h519.5+0.6, T3% A28 d,

KA BT CREELR, BRI REHLR
B0 XTER, MEARK  RFE, JEBUFBAR T
30 °C M 4%

B dl &AM IR AT - (R F=
1 : 9 (g/mL)fIll A0.02 mol/L pH 7.57 ¥4 i ik 2%
W, HAZAPEEPLKIR A2 )5 T4 °C, 5000 r/min
BLOMLES L 10 min, B3 1R A HLAG R BUR
IF T4 CORFHFRAE, 24 WP 5E BT 5E -

TH AL T AN S S (L ) 5 fL i (SOD) . TN 8
(MDA) . 4 5/ 5 B (GOT) FI 45 TN % 2 i (GPT) i
JE R O PR 308 0 4R FH e o R ) TR
5% A S 8 R £

AR AR IR

34 H K (weight gain rate, WGR, %)=(W,—W,)/
W,x100

¥ 5 M K K (specific growth rate, SGR, %)=
[(InW—In W)/ (t,—1,)]¥100

TH Bl 2 # (feed conversion ratio, FCR, %)=F/(W,—
W)

JIE 3% J (condition factor, FR, %)=(W,/L*)x100

A3 2R (survival ratio, SR, %)=N,/N,x100

Kefr, Wy, WRIW RS AR L . ¢ A
ZIM R, FARMEE, LEK, Ny, NoA
SR AP S 220 AR S5 0 S0 S 56 R 0 o

WSSV & % X 3 i AL 31k H 2 5 2 /4 X R
(BRI FEATHR), M 2046 I B Y WSSV IR fif
TR, IR A T 5%~ 10% A5 M, A5 R TE 5 M
Weis . oKk, SfEEA, 24 hEIFRIE S,
FERE12 WIREE 1R, R il s . s, itk
FETXIE, T HGTWSSVIHERE .

1.3 Zit5a9Hh

K Ge i 8 SPSS19.0HE 17 B4 [ 25 )57 2243t
(ANOVA), 1 Duncanf& J5 47 (H 18] £ &
F#

2 4R

2.1 EFHPEHNNLYPENEE KA
b E o LM EAIFRK . AR EW
# Bifi 47 77 GRS B) AR B, XU L {4
KB LR, FE0~14 dFy B4 AL X iR i i . R
K IG5 25 55 (P>0.05), 7E15~28 dFvEt, *fHR4
IR . AR T HANSE I 40, BR50.4%%5 N
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Ko AR

4%

2 RN W (P>0.05)50, 5 HAh S 4 2 7 W
(P<0.05), H:H10.8%%8 Jiii 8 A1 1. 2% M 2 Xof 1 Joit
i KA R AR (E L, 2).

AR A LM ES A RMBERE G T R
223528 A1 7% 3R B AN [R) 52 7 v 2 0 o ik RE Y
M JLANTEXTIR A 4G o P BRI . 0.4% R
TNEH>1.2%%5 i 21 >0.8% 78 N ZH 1.6% 78 £ 2.0%
TS T2 X B4 (2 2).

e R KRN 04%I N >1 2%78 4>
0.8%3s N4 >2.0%R I ZH>1.6% 8 i 2 % FE 41

O R R LI . 0.4%F8 NZH>1. 2% Jin2H >
0.8% N ML >1.6% U8 N 4L >2.0%U8 41 % BE 41 .
0.4% 7 INZH FK I fe R 52 i, T B2 24 8.09+0.44 it

=T HAb 41 5] (P<0.05).

22 ERFPEHT PRI FFERMER
B0

2328 A FEAE R R I, AR I Ry
U 03t 52 e PLARTEEXTIR A A7 TG, FETG SRR IR .
2.0%RNNZH >0 4%G3 N 2H > 1 2% A8 N4> 1.6% 78 g >
0.8%>Xf A2l , JLrh Xy FE41 5 2.0%F10.4% 7 N
M, 225 W3 (P<0.05), HHALRMA S AN
HL(P>0.05)(#2).

527 PR RERREAR LT X MR R TR R B, 3R
By X HRZ>1.6%75 M2 >0.4% 75 2 >2.0% 7%
TNZH>1.2%E5 A >0.8% A N4, 22 5 .35 (P<0.05).

04 a aab ab
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E1 75 HEHNNAEIEMERERS
1.1.0d, 2.7d, 3.14d, 4.21d, 5.28d(E2~9[F]): 2.&4x EJra. b(E3~10/1c. E4~9fd. 7, e, ORI BEA [A R [A] — i a]
B[R 2 7 op B N AR AE 2 3 72 5 (P<0.05), I HLBEAR 7 RER R BUE IR F B we xo s 2(B7, 9T BEAR [ R 0 17 2 7
o B 2V N 2ELLE AR () B IR B A A L 2 S M (P<0.05), IR BB R IR (L BUE IR I T e, T
Fig. 1 Effects of compound Chinese herbs on weight of L. vannamei

1. represents the time of 0 day, 2. represents the time of 7 day, 3. represents the time of 14 day, 4. represents the time of 21 day, 5. represents the time of
28 day (the same as figure 2~9); 2. different small letters of a, b, (¢ of figure 3~10, d of figure 4~9, ¢ of the figure 7 and 9, f of figure 9) mean significant
difference in stage under different densities (P<0.05) and there are decreasing through the different letters, while different small letters of w, x, y (v of
figure 7 and 9) and z mean significant difference in different stage of L. vannamei under the same densities (P<0.05) and there are decreasing through the

different letters; the same as below

5r £=310.40% £=20.80%

—0%

E21.20% £31.60%  mmm2.00% aa ab?® 2abd
4 aa X WwW
b b XX X X WW ::
a a X]
Be 3t 2228 x xPTig
22 | 2aagaa YYIIY X K
M= 27222222 , B
Bt ] )
| L ) K]
! ! ! % ! K
2

3 4 5
1) /d

time
B2 E5PEHILHESIMEKEFE
Fig.2 Effects of compound Chinese herbs on length of L. vannamei
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x1 EFHEARMES

Tab. 1 Composition of experimental diets with compound Chinese herbs %

0% 0.4% 0.8% 1.2% 1.6% 2.0%
f¥)  fish meal 30 30 30 30 30 30
EH  soybean meal 37 37 37 37 37 37
HF¥y  shrimp meal 5 5 5 5 5 5
T#  flour 19 18.6 18.2 17.8 17.4 17.0
3 fish oil 1.5 1.5 15 15 1.5 1.5
il soybean oil 2.0 2.0 2.0 2.0 2.0 2.0
KE M soybean phospholipid 1.5 1.5 1.5 1.5 1.5 1.5
fE#H  choline 0.5 0.5 0.5 0.5 0.5 0.5
W PF IR R mineral premix' 1.0 1.0 1.0 1.0 1.0 1.0
B RIRAY)  vitamin premix’ 0.2 0.2 0.2 0.2 0.2 0.2
#4EFRC Ve 0.1 0.1 0.1 0.1 0.1 0.1
B5#5% mildew preventive 0.15 0.15 0.15 0.15 0.15 0.15
K47 binder 1.0 1.0 1.0 1.0 1.0 1.0
PUEAF  antioxidant 0.05 0.05 0.05 0.05 0.05 0.05
FHIZE 77 compound Chinese herbs 0 0.4 0.8 12 1.6 2.0
BEIR =24 Ca(H,POy), 1.0 1.0 1.0 1.0 1.0 1.0
it total 100 100 100 100 100 100

W L IR TUREL L ST stk E AR E, A Mg 233.3 mg. Zn 92.8 mg. Se 40 mg. 120 mg. Mn 220.1 mgfICu 128 mg; 2. ZH M4
(2012)2"

Notes: 1. mineral premix provided per kg of feed, magnesium 233.3 mg, zinc 92.8 mg, selenium 40 mg, iodine 20 mg, manganese 220.1 mg, and copper
128 mg; 2. vitamin premix was prepared according to Ye et al. (2012)

R2 EFPREHAILPEIINE KT EERIF M

Tab.2  Effects on of compound Chinese herbs growth performance of L. vannamei %
HEKABRR growth index 0% 0.4% 0.8% 1.2% 1.6% 2.0%
WGR 7.76+0.94° 14.37+0.84° 13.52+2.36" 14.28+0.74° 10.92+2.63° 10.59+0.92"
SGR 0.85+0.10° 1.36+0.04° 1.320.13" 1.34:0.04° 1.2140.19° 1.247+0.07°
FR 5.99+0.64° 8.09+0.44° 6.73£0.37" 7.06+0.34" 6.33£0.45 " 6.08+0.48"
SR 0.69+0.01° 0.79+0.08" 0.73£0.03" 0.78+0.02" 0.75£0.07" 0.79+0.03"
FCR 3.35+0.98" 2.28+1.08° 1.83+0.58° 2.07+0.63¢ 2.43+1.01° 2.14+0.73¢

W BFIAF/NG FRER R AL B35 % 7:(P<0.05)

Notes: The different lowercase letters represent the significant difference (P<0.05)

15~28 dBfr B, T M i 07 95 e 0 AL AR VS o A
INHI RS E, FE IR 0.8%F1 1.2% 7% T 2H S50 5R: £
fE, 5 A 4 22 57 0 3 (P<0.05)(&13).

283028 TR, A% S 2 X IR MR R 2
filg i S5 T XTI, fE1~14 dBYBEh, 1.2%0

23 EFHEHI NLGEENE I ERE RN

TE1~7 A B A N4 15 oF 0F JIT g I 1) 3 9 il
TR LR B E S TR, &Ei
o 1 .2%F11.6% A ma, 5 HAMSHER B

& (P<0.05); 8~14 dMrBtH1.2%. 1.6%F12.0%%s
0 2H 3 M3 B TS 0 e e HL S At 4% 21 22 57 (P<0.05) 5

TIVZH RN 1.6% 8 N4 ) 2 1 S ) e, 5 H A4S
20 2% R B E(P<0.05); 15~21 dFrEEf, 0.8%.
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L2%IR LRI 1L.6%IR AL 0 2 G e, 5 WA REBRE A&, 1~14 dBEP, 1.6%

Fo Al 45 20 22 53 10 35 (P<0.05); 22~28 dfi Bk TN IINZLFN2.0%0 N2 A 07 i % e, H5HAh

0.8% N N AL 2%IN N EE I BS S deft, 5 A 2R B (P<0.05); 15~28 dFirBef, 0.8%4

HA A4 22 53 135 (P<0.05)(K14)., TINZE AN 2% JIN2E G W i % o dmerm, HLSHA A
5 2H S 30 X U JH MR i B s e B A AR I TRD R 2H 25 5 W (P<0.05)(&15),

0% ©x04% ==a0.8% C31.2% =21.6% mm2.0%

800 a
= a
5 bby & pal
52 600 Cx xFp . CxWYe
s =
S YEE K YR d
Eg4oo_aaaaaa \ ‘. Ry
P
w8 z 7222772 %
HE 2 %
g SSE3 (]
& g 200 o
=" ™ $
= 0 ! ! e I !
1 3 4
IS [f/d
time

3 HPEHE X NREI R E ) EE DB

Fig.3 Eeffects of compound Chinese herbs on amylase activity in L. vannamei

—0% ©c<x04% =Z=208% ==312% ==1.6% mmm2.0%
a

< 1000
g a
T2 800 ccy;bbc
53 600 2z 2V
= g E% 5
;E g 400
2
T & 200
Hﬂ',\ 0 |
5
fF(al/d
time

4 EFPFEDLILYESERE B EEE N MN

Fig. 4 Effects of compound Chinese herbs on protease activity in L. vannamei

0% ©£<04% ==08% C=12% ==11.6% w=m2.0%
a

- 800 a W
= a
;55 > 600 : ;-EC ‘b
g B - c bX Wb
) 2 C
=3 dey -
= < 400
2 MS 2
22 ]
g = L
200 1
] : K
= » %
= 0 ! l l ! B X
1 4 5
fF(al/d
time

Bl 5 S7PEHNNHETEREEE NS

Fig. 5 Effects of compound Chinese herbs on lipase activity in L. vannamei
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24 EFHFEHNNNWEXMNREHEXEF
ARSI

25 v A PLAN I X IR R SR A ) 1 L
W R, 1E1~14 A BEh ., 1.6%F12.0%7%
TR S A B A TG ) fem . HS H s Al
25 B (P<0.05); 15~28 dMrBerh, BEIG e
LTS IR NS, R H0.8%F1. 2%
HAREAE, 5 HAS 4 25 5 3% (P<0.05)(&6)

HfRE 2 8 i % L4 T X R GO TR M) i 2
ASFER R, BT dBYBLO.4% N4 5 X} g
TG 5 3 25 5 (P>0.05)51, SE6 4L ( FlEG 144
EETAMEA, E1~7 d BT, 1.2%. 1.6%
I AN2.0% A M GOTHE Hifeis, H-5HAb#
2R B (P<0.05); 8~14 dWrELH, 1.6%7N
HFN2.0%I M GOTHE Iy ey, H 5 H A #5240 22
SR (P<0.05); 15~28 dprBerb, BN J1 B
AR BN HFES, 50.8%. 1.2%7 N
4, 25 53EP<0.05)(E 7).

PR 2GRN LN X IR GPT R I B 3, K
ASFEAE A, SCE0 A Y R 28 T T
H., TE1~14 dBY BT, 1.2%7 N4 A 1.6%4s fin2i
GPTI hfem, HEHM&HERDE
(P<0.05); 15~28 dBv B, MG 1 m AR ds m
BE/NHRED, 70.8%, 12%KRM4, 255
F(P<0.05)(&18).

TESEI TP HA T X AR R MDA & A, 3R A
JEAW A, XTEFMDAR B A RE R E N T
W 7 A BE, R BEZHFI2.0%78 2 MDA & it %
. 5 HAR SR A 22 B (P<0.05); 14 dF Bt
X} HEL RIS TN 558 i I 4H.(1.6%,  2.0%)MDA R
i H2E R B (P<0.05); 217128 difr BE Xt EFMDA
SEBL TR, HEXNRA-HLTFTEES
FARAE, MDAS S S (K41 50.4% . 0.8%F
1.2%% I 41 (#19)

2.5 EFPEHILYEITENT WSSV I GE /Y
AL

Xof BRZAAE 2524 b4 H R SE B X IRAE TS, 0.4%.

a
150 r =0% ©£=<104% ==20.8% w
) 3 1.2% =21.6% m=m2.0% ib
§ a w
= d c¢
100 “w Ydrm S,
X
29 bObIg Xy
ﬁ 8 c X X X %
K T
=~ 50
I [
RO B
) -
0 | |
3 4 5
It 1)/d
time
6 E75PEHRFLYEERSODESE 18R
Fig. 6 Effects of compound Chinese herbs on SOD activity in L. vannamei

3 0% ==104% =20.8%
& E12% =3 1.6% w=m2.0%
2
55
& @)
it
&
i
2

B [a]/d
time

B7 EHHEHIFLPEIFLFGOTEEE 1180200

Fig. 7 Effects of compound Chinese herbs on GOT activity in L. vannamei
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4%

1.2% . 1.6%M12.0%4 7E48 hill BEXFHRFE TS, i
0.8% S INZH 22572 hA I AT . 50%5E T Ht 1]
R T IR, BOR N 0.8% e, 5 H A4
KU1 22 5 W3 (P<0.05); 454150 T (1 i I 3R
[, Xt BRAL . 1.6%8 i 4 F12.0% 7 il 4H % dF
FET-E W N 72~96 h, 225 .35 (P<0.05); 0.4%
F0.8%UN N XFUF LT F e 196 h, 2257 W&
(P<0.05); 1.2%UsIMAAAET = IE 168 he B2,
Xif HE L1 0.4% 78 I 4L X6 MR FE Tt BRI [ 4, BT
R, KE100%; 0.8%7R N ZH XF iR BE T i i)
I HAET AR, 5 HAR A4 22 57 1 3 (P<0.05)
(10, #3).
3 e
3.1 EFPFELGX LYEXINE KIH L EEE
e
MTPHE, R, 488, YAGARES
Wi H R0 BEE DL R YRS Ay, fE

He

60

GPT

BN ELZ B J1/(U/gprot)

AR HLATIRE, B XA LA R, R
PUAR N BRSSP, b %24 BE 02 If 21 26 1
M E A A, 1R E YR SR ek
BRI EE . BGEEAL . AR, b
TR AL . BRE AL S WRR
A G VR B, S ALRE N 5 K 7 3 B B
Ji o MELRE AN K AR AR B BTN RERY s A BE R M AR
WE RS, BOGTHEANM . BBl kB
WA AR A, U5 S A M A R AR R RN AR,

2 [ 41 ff1 (Sciaenops ocellatus)H 8 (& FIIR %
14 2 B ) W — S IS, A 1 K SR AR X
JoT e BN A Y AR R A —
Fe il B 52 B2y, X B Al (Ctenopharyngodon
idellus)®® . ZF % (Paralichthys olivaceus)™ . Je % %
Akt (Oreochromis nilotica)™ W | THALERAT 12
HEEH] . BREIN 1% LWONR SRy B R . KR,
HRCRN I B AR RE (T FLAN XTI 3 i 3R X
R A 2 TR IR K AR 2 IR P 22
IS T PLANEERTR, A BN A KA A

=z20.8%
m 2.0%

—0% ==0.4%
=1.2% ex31.6%

x a
X

<[] /d

time

E 8 E7HHEHIFLYEILFGPTESE SIH S0

Fig. 8 Effects of compound Chine:

se herbs on GPT activity in L. vannamei

s 80 I daaaaa a 0% =<104% z=10.8%
.é WWWwv V ==a12% ex31.6% wmm?2.0%
2 60 F T
g < : dcd b
= =) L y ¢ cd a
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Lg = yY2Yy Z4b dbcab
g g0 I%é Zaz .
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9 EFHTEHNNLPAEINEFMDAR ERIFNT

Fig. 9 Effects of compound Chinese herbs on MDA content in L. vannamei
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11 WRAEWE, 4. 5207 hsi 2 LGB A
A7 5 T RO AR AR A e e 24 R R LN

HRGE SRR EAA] 2 5 T AL R AN g 7 1R o

AU 221k 28 A5 5 R R 2 IS IR IR SL
SCHG A RS L R AR KR W E R
T B2 AR TS mh X HR A, LL0.8% I 1. 2% R il
ORI

SEG R, MRS N ARy e 2y
DA R 45 W I [i) 259 X6 L 494 6 Xt W 1 9 b il LA —
FERCI, TEFRFH SRR B, TH LB 1 s
AT LB S RH0.2%, 1.6%, 2.0%), B
B FRGHI ] HE RS, S A R A T TR
T AR R A AR, B ABES
PR B 4 0 0.8%, 1.2%8 N4 .

H RIS N 2g/kg ) M T 45 B R AT A5 R Rk
BOR | R R RKOR AR AR R, R AR
AR RES Y VSR R R
RE LD HIH. AR, SES)IRGBREAE S 5 & L
YR U R IR R AR M S A DG HLAE DY 2% 09 rh BE
HEFE. ®E ., HE. MH. &84, RE
M. 2 565 %)H AT LU 2E PLGH T XT IF Y
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Fig. 10 The change of mortality in WSSV-infected L. vannamei

Notes: 1. represents the time of 0 hour; 2. represents the time of 24 hours; 3. represents the time of 48 hours; 4 represents the time of 72 hours; 5.

represents the time of 96 hours; 6. represents the time of 120 hours; 7. represents the time of 144 hours; 8. represents the time of 168 hours

®3 EFTEAMLYUEI IR WSSV EERI ST

Tab.3 The effects of compound Chinese herbs on WSSV-resistance of L. vannamei

AbFRZH FRFETIIN[A/h 50%ZE L2 ] /h 100%ZL L1 [/ JRE /%
treatment group time of the first death median lethal time time of 100% death survival rate
0% 45.33+18.90° 84.00+12.00° 166.67+34.02 0.00+0.00°
0.4% 53.33+6.11° 100.00+6.93* 176.00+13.85" 0.00+0.00°
0.8% 52.00+24.98" 138.67+48.88" / 33.33+6.11°
1.2% 48.00+14.42° 125.33+28.10® / 21.33+4.16®
1.6% 53.33+4.62° 114.67+16.65® / 20.00+2.00°
2.0% 60.00+12.00° 109.33+14.05® / 20.00+5.00™

W BHIARFENG FEER IR B3 22 7:(P<0.05)

Notes: The different lowercase letters represent the significant difference (P<0.05)
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Effects of compound Chinese herbs on growth, digestive
enzyme, immunologic factors and WSSV-resistant
capacity of Litopenaeus vannamei

CHEN Huihui', TU Chenling', TANG Yang', HUANG Yongchun **

(1. College of Fisheries, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Marine Fishery Resources and Ecological Environment, Xiamen 361021, China)

Abstract: The purpose of this study is to find out the effects of compound Chinese herbs (Radix acutellariae,
Puerarin, Coptidis, rhizome, Honeysuckle, Isatidis radix, Astragalus radix, Glycyrrhiza wralensis Fisch,
Bupleurum, Angelica sinensis, Hawthorn, citrusa and Poria cocos) on growth digestive enzyme, immunologic
factors and WSSV-resistant capacity of Litopenaeus vannamei and provide scientific basis for the healthy culture
of it. Litopenaeus vannameis (0.026+£0.007) g were randomly divided into 6 groups with 3 relicates per group and
160 shrimps per replicate. The shrimps were fed 28-days with basal diets supplemented with 0 (control group),
0.4%, 0.8%, 1.2%, 1.6%, 2.0% of compound Chinese herbs, respectively. The results showed that the growth
performance (WGRSGRFR and SR) in experimental groups was significantly increased compared with that of the
control group, and the 0.8% and 1.2% supplemental groups showed the best results. While the FCR was
significantly decreased. The high activities of Digestive enzyme (Amylase, Potease and Lipase) and immunologic
factors (SOD, GPT and GOT) on hepatopancreas of Litopenaeus vannamei were found in high supplemental
groups, while with the time went by they were found in little supplemental groups, and the 0.8% and 1.2%
supplemental groups showed the best results. Compared with control group, the content of MDA in 0.4%, 0.8%
and 1.2% supplemental groups were significantly decreased. The shrimp in the control group and 0.4%
supplemental groups were 100% death after infected with WSSV, however the time of the first death shrimp, the
time of 50% death and the time of 100% death in 0.4% supplemental groups were delayed by 8, 16 and 8 h
compared with that of the control group, respectively. The survival rate of 0.8% supplemental group was 33.3%,
significantly higher than that of other groups. In short, compound Chinese herbs can promote growth, digestion,
immune and WSSV-resistant ability, and 0.8% and 1.2% supplemental groups indicated best results.

Key words: Litopenaeus vannamei; compound Chinese herbs; growth; dgestive enzyme; immune factors; WSSV
resistance
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