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R E RN IR (124.5% ) BERS AR RBUBEFEMM(P <0.05) ;
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AT, 2 2. 0% A = E 41 ik EL ALP PO & 1) B IR (P <
0.05) ; ZEVE BN E ( Vibrio alginolyticus ) FIXFEL F,1. 0% =FAHK
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PR R H A 1.0% = B AT 42 5 AR ARG v B R B B L O BB 7, T

HRER: FRREANE
& fEEX IR, F B
ERGEREER, FRTE,
FFR— PR R
W, AR R T A=)
HEMARFE A
2, 2% B % FL 9N I X 0 A
IR B AR S G R L
W R, h = E S PR
H7E LA IR R P I A
H 7 PR LR KT
KW LRI A K;
2 R4 5 R LA AR
9

hESEKS . S963.1;8 968.2
XEkEREE: A
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TR RIS (E R R L =37 R E MR
T2 e LA T X AR AR S . 5 B
“ =B AR SN E TG A, A LR
FEHEEE, U =87 N ERES, # RS M E
T EZGAS N, DL LA EERT U g SR Xk B2, B
FERPRZGR AR R ARRR SRR S R T AL B UL
PRI BRI, Dh P B 25 7R SR SR 58 HH BK) 5 B
PR HRAE o

AR T

1.1 LIt REAR

SIS 6 AL, A E AR 4 S FAT
(T A—O M, 2.0 mx1.2m x1.0
m) , B~ PIFE TR 40 B2, 3k 24 O MIAS, BEALE T
6 OKBHHF(Smx3mx 1.2 m), 7EFEREAR
HAHIIMA S B E I EZ (R 1) . PRI
1160 B, A A RHFEES, £k 800 mL
2 h, Bl —FImAENR S . B kLR R
60 Hidifija , BB AR IR ORI EZ R,
AEL Y TET A EL B, ABRFREBE 5 P-4 ) , ik 30%
JEERS), A R ALEDR R B AE 2 mm ) 5R 1A
#},95 CJ5 2L 25 min, BT, B BLIRERLEL S
T4 CHRAEH R & EEEFI
PRI 2,

x1 ZWHERPEHERK
Tab.1 Groups of experiments and composition of
Chinese medicinal herb

#5 EZRS wni
X BRZH 0.0%
1.0% =34 RS K (1:101) 1.0%

2.0% =#H B A ORI (1:1:1) 2.0%
2.0% AP =354 AP B IEE  REE(3:1:1:1)  2.0%
HEE(30% ) EI1E S K,

2.0% 5 i— A HE ST R RER. 2.0%
FH (5 IR L3t 5 70% ) (3]
Y R LY AT N = N

2.0%%5 )K= W WER KRS WRFHE 2.0%

(2:1:1:1:1:1:1:1:0.5:0.5)

1.2 EIYEFEE

TE LI ARIEA T W 8] FLAABEXT UG , 2R A
TREHIN SR — A , BEALE B B 0 , Lk — 2, P
IR RE (7.5 £0.2) g BIXTEFREAT LB, R
SHSLURTE IR R A IR A R 1T,
42 do FREEH A, H R E Y IR AR B K
3% ~5% I RIFERERLRIERMEE L HE,

B PFER A — B R &, B R 3 Ik
/R(06:00,12:00 }% 18:00) , E® A6 W £,
B4 K¥K 173, K0 24 ~29 C 3K, B4 >
4.5 mg/L, B A <0.15 mg/L, TSR EL <0. 15
mg/L,

®2 EMEAREARMEEERER

Tab.2 Basal diet composition and nutrition level %

R R R TR
[ 7= 4 23.00 | 4 EWEREE 0.15
M 20.00 | 4A4LHEGR 0.60
AR 10.00 || BiFe% 0.10
SR=gi 5.00 || 225 Cb 0.10
£ P JUE R 5.00 || &fuam 0.50
L P 3.00 | At 100. 00
T A} 26.55 || ArarHT
131 2.00 | &%y 6.8
BER — A4S 2.00 | JK4¥e 11.5
KGR 1.50 || M HEe 39.0
R Y BUR R 0.50 || Hhgwie 6.6

e, CEE YRR 44 R BUR RS I XIE 515 b 1 kg
e C & 150 g 4EAE R Cs e JROY JHERE RN 8 T4 R
i,

1.3 MEEIRMTTE
1.3.1 HRKPERE

FIAGHTFFYURNTAR 24 h J5 , & PIAHFRE T
B LT 1845 -

Ry =100 x (W, - W,) /W, (1)
Fep =F/ (W, =W, +Wy) (2)
Ry = 100 x Ng/N, (3)

iﬁq:':chjf/i%E%(% ) ;Fcnﬂ?ﬁ*"l%ﬁ;Rs 75/
BIEZR (%) ; W, HPIEE(g) 5 W, WREKE
(g); Wy NFEEMAE ; F, HBERE(g) 5 Ns AR
THREG N JERE
1.3.2 kAR S e 4855
FRIHAE I IURXTF 24 h J5 , 45 WA B R
5 B, FH K 54 A B O s B bk 2 (109 %L
FREAMBTEER]) ,5 000 r/min B> 10 min, B E1E
T -80C A, ME LT85
4 LG (PO) 2 8 ASHIDA'™! {75 1 J&
7, BRIE DR PR B (ALP) SR AMP 2% vl 2 (3B
i) VARG (LSZ) SR A Lk (@) , W=
Fi (MDA ) 3R F i A% B2 b 22 R (TBA) ¥ (g 5t
B , AL AL (SOD ) SR F 72 e i (7 o 2
B o
1.3.3 AR SHAE AR
FRHZERIFIURXTIF 24 h 5, £ WIFE B KR
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5B, REMFIR.B 2 (NK24 h 5, lmNE B,
TAEY) KALA , -80 CREFH, MEUTHE 1.4 BIRESH

o

WLP 7K 43 % I 105 °C 4t T %= (GB 6435—
86) , ML H R AP E A%k (GB/T 6432—94) ,
TRAY R 550 °C ¥yHes: (GB/T 6438—92) , #lfig
5 >R PR U0 - R s, UL PR G DR 2 T R R 2

SCIGHE FE-41E + AR 2= (mean + SD) &
/N, FFF SPSS 17. 0 #1445t $idie AT B K o 22
Geito3 i, 4H0A 2% 5K A Duncan [RZ AL, B
KA P<0.05,

ZE B E
RO (R . HSERBR e o D
12,7640 CTEOMKBEEDT A1 HoiRaE 2.1 £K4E

MR, XN 1 ARG 8L (U/g) o
1.3.4 I#FELEK

I 3 AT, A Ab BR A AF 15 TG B M2
(P>0.05) , A5 finrp B 24 4 G FE R DR R B

SRS R AT 10 B, TEAE 30 X BRALZERCIE L A B3k, KLk 2. 0% K=
wL EERITE W (750 nm EYERE R 1. 142, BRIk H(145.3% ) \1.0% =4 (143. 8% ) B BRI
BEZ 107 ofw/mL, B B4 DB SR WIRAL(124. 5% ) BB R R R BE E AT
) FAFIRRACHEAL , G5 96 b MFET-RECE (P <0.05),

F3 PEANAHRSEFE RO
Tab.3 Effects of dietary Chinese medicinal herb on growth performance of white shrimp

E2a poy: il 1.0% =#4 2.0% =#4H 2.0% k=4 2. 0% E — 2.0%E =
WP HE/ g 7.5£0.2 7.5£0.1 7.5£0.2 7.5£0.2 7.5£0.2 7.5£0.2
KT/ g 16.9 1.0 18.7 £0.3 18.4+1.0 18.9+0.8 17.7 £0.5 17.4 0.9
WER/ % 124.5 +3.7* 143.8 +5.6% 140.0 2. 5%¢ 145.3 £1.7°¢ 133.6 £6. 8% 131.2 £12.6%
TR REL 1.46 £0.05" 1.26 £0.04* 1.30 0. 02% 1.25 £0.02* 1.36 £0.07% 1.42 +0.12%
FETER/ % 99.2£1.0 97.5+0.0 98.3 1.4 96.3 1.8 98.8+1.8 98.8 +1.8

T F—A7 9 P8 AR R AR R 7B FoR B3 22 5+ (P <0.05) , T,

2.2 MmMHBIEHRERE
H#E 4 7H,2.0% =8 4H.2.0% &E 5 —.
2.0% % 5 — MDA & B X B4 B Z R,

LSZ B B4 B 25 32 (P <0.05) 5 Bt 5h,
2.0% tEAp = # 41 ALP, PO §&1£,2.0% H 7 —
SOD PO 1 P30 H2H B3 AN (P <0.05) .

F4  rREZGITNGYE R R 0 #h B e SR AR R
Tab.4 Effects of dietary Chinese medicinal herb on hemolymph immune index of white shrimp

EiE g payietiil 1.0% =4  2.0%=%¥4 2.0%kfh=%H 2. 0%EF— 2.0%8F_
BEAYIB AR/ (U/mL)  51.63 +8.98°  58.78 +9.68% 60.31 +6.96® 53.39+7.27®> 58.84 +8.58* 64.68 £2.27b
P/ (U/mL) 18.61 £0.89*  20.67 +2.71* 25.10 +4.03> 21.71£1.14® 25.69 +6.01>  24.95 +4.60"
P %/ (nmol/mL) 19.98 +5.18> 19.38 +1.77%  14.68 £3.12°  19.41 £3.42> 13.62+1.42*  15.44 +£3.35*
PR RR A/ (U/L) 138.20 +£1.83* 137.70 +5.81* 143.40 +2.08®> 155.80 +7.92" 141.90 +12.02* 147.30 +9.76%

Wy 4 AL/ (U/mL) 62.25 £12.69* 68.66 +14.52® 74.48 £11.49** 82.54 +17.82> 77.40 +18.15* 80.03 +12.04>
2.3 EREAEY 2.4 MABS

RS /A, 1.0% =H# 4 .2. 0% Ftfh =% HIR 6 AT, 2. 0% tEAh =2 4 LA I R 25
L 2R I P A3 ) R R 2 4R R 387. 0 U/, H& B (0.30%) , Boxt A iR & 42. 86%
392.0 U/g(P <0.10);2.0% HE —HE EHE (P<0.05);1.0% =#FHHAMALN A FHEH K
TEHEB FRA B E R = (P <0.05) s SRR SEEXRARZERS (P <0.05) ;£ MATE

HEHMHEETLREZ5(P>0.05),
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RS PEHX KRR .S E BB E

Tab.5 Effects of dietary Chinese medicinal herb on digestive protease in hepatopancreas,

intestines and stomach of white shrimp U/g
it pay; | 1.0% =4 2.0% =M 2.0%FA=%HH 2. 0% HH— 2.0%H =
JT s 5 26 1 4318.4£152.4 5022.9+110.3 5667.7+692.1 5710.1+1007.6 5166.2+1474.7 5623.9+726.1
BHEAM 176.3 +28.8%  129.9+17.1* 172.9 +38.3%  178.8 £56.1%  196.1 +15.0™ 235.0 £56.1°¢
i ARL 1050.8 +163.2% 1437.8 +251.6" 1277.6 £50.7® 1442.8 +267.4"> 1215.9+171.7*®  907.5 +56.1°
F6 HEAGXNMREITRALAKD M
Tab.6 Effects of Chinese medicinal herb on muscle composition of white shrimp %
it pay; | 1.0% =4 2.0% =M 2.0%FA=%HH 2. 0% HH— 2.0%H =
K4y 75.57 +0.08>  75.35+0.08*  75.64+0.03>  75.51+0.07°  75.28 £0.09*  75.36 +0.08*
WAy 1.44 +0.07 1.39 +0.01 1.36 +0.01 1.34+0.01 1.38 +0.01 1.35+0.01
MG 1.24 +0.07 1.24+0.13 1.20£0.13 1.22+0.14 1.23 +0.18 1.17 £0.09
HEH 21.73+0.15*  22.39+0.08"  21.83+0.78®  21.31+0.07*  21.42+0.15*  21.33 £0.20*
R 0.21 +0.01* 0.27 £0.07% 0.22 +0.02% 0.30 +0.03" 0.23 +0.06* 0.24 +0.06%

2.5 BBRTE
JULP ST RN 96 h 5, SRR ILK
7o B EZGININA B B 5 S0 T R BT A

REAK, Hod 1.0% =354 .2. 0% #H i = B 4 38
TEREE X IR 443 BRI T 46. 7% (P <0.05) .
33.3% (P<0.10),

F7 PEGMAHRMNFBEMENZTERXTERAZIN
Tab.7 Effects of dietary Chinese medicinal herb on death rate of white shrimp after being
challenged by Vibrio alginolyticus

E2in Sof B4 1.0% =4 2.0% =M 2.0%AAB=8E 2. 0% Hh— 2.0%H =
WHIET-R/ % 75.0 +7.1° 40.0 £17.3* 56.7 +11.5% 50.0 +16.3% 65.0+7.1% 55.0 £7.1%
3 i KEVER, KYLEE AT B2 B 25 & A PU i L i 4h
NG

3.1 REZGRS LGV R IR & K B B

TE LG X MR AR B R s 0. 2% 0. 8% #
B HREEAR 4 42 05 v B2, MR A R IR 4
BERE T 10.80% .15.06% ) ; 2E4RR B
2.0% X% EEUA-ER I B2 iR R o [ B R
IR BGE T B IE LR, B R T R AR
SEA KR R P RN 0. 1% 0. 2% KE B
KRB AR T B RIBIFA K, BER T AR R
B FHA B 1.2. 5.5 me/kg fi kA M FLYY
FENHHR, BEARHE T IR RAERK Y, R 2
TN R R, HoAE FBOR 5 3R 0 5 A SR B X
SR/ FR B R E A K. ASEI T ED
B2 L = 8 R AR, AU I L e R 2 0
ERYAH Tk E, LRI 2. 0% # ff = %,
1.0% =%, BER S T FLGEXT IR E & AL
TBL RS AT I 2 R B LR X AR AR

SIS, VT VR i 18 B T, 32 o 1R RL A
I, N SRR A K, I, HESHEI. 2
B &R R A Wk AE B8 SE K
AU S EE IR R CEER R
WREEEERS s KESERER KEER
AR BEEAT A ™ . D10 mg/kg #E
BRI N B 2 4R 25 0 PO AT XS AR sk rr, AT 4R v AR
WEN, 7E e IR R AR R R B0 0. 40% ~
0.80% HELW, W RHFELG R, EHAEK
R HE1.0% ~2.0% K ¥ B BRI B R
BRI R, TR R A AR R AR LR B
W R . ASLEh, 78 2. 0% =%
21, R BB B AR A AR K M B 0 HE— 2B s, T
b5 = ISR R T IRRNE DA %
3.2 hEHWNAMNEMNFEESERENNY
V5]

TEFLANES AR S 0. 2% 38 AR
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WREER 7 rh B2l AT 4R 5 A A R 45 B v S R B TS
P 7R B R AT B BF 5 R, 7R GRDRE HR R B
0.05% ~0.20% KB BER 2SS B , 7T $2 &5 Mk
B0 B O R B PR T AR B AL B AL BT 1
Wi 0.1% \0.2% KE BRI T B &R
JFBefs HSP 70 mRNA f& &) i 1% %5
HE KRESE Y, v B &R SN W
FALERE 77, 3R X K SR M R 1 g
PRI T 0.5% B SR (S8 40% ) 11
RIAIMESE, e T HUAIR R R e R
RS UCE VLR IE R R R MR RE ML 5 R
P B3 5 6 8 R B B8 T R 240 D ) 75 Tk i
FR. LAE 4% EESRE 5 B 25 AR R &
I VE 7 G B S LB T B R A
A G A I RE ) (B I O, VB K A R TS
SRR BERE P, AL, 2. 0%
= ALP PO SR BG4 B 38 ,1. 0% =%
ZH(P<0.05) BN BRI T B EFEAL, 7T
BESHSA MR B WS E RSB
X310 2. 0% =H4H 2. 0% At = 2 4 B x0f FR 40
ToBE R, A RE P B Bk 2. 0% J5 XFJERE
SRR T WHIVER , BAR R E A fR i — 220t
o
3.3 chEZhxd Lo EXTIRAL A B 4 % B B B iE
E3:apA 0

FIBTE Y5 BR &4 18 AR B AR
7SR B2 8 0 R PR LN X EF L 32 T LA
BERERR(KITAER AEAR HER.HE
M) SR SERES 1.0% &M M 2,
Wi AR EYE VEHER TP EANERE,
ALK B R BERE Y PR ER S
2.0% &L EE ME S BRE FEF ILES
N EE RSB J7 B 25 RRHE LA KRR A 8L
P4 IR WL AE & (-85 E 100 mg/kg 17
BOABEWE  ALHERH,2.0% P =%
ANPBREEE S BERX BARERE (P <
0.05) ,ATRE S IXE I h &AL MhAa X, BABI
FH AR EA RIS REEA S
B MRS LR R 5 B TR

TERIRES N 1. 0% KB RS2 T E
AR A B TN 1% (2% 4% X5 K
&G EzR 0.4% HIE RBEREE 7+
B2 R FLAN TR, 4 B R T TR E
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Bl EAEEE. ALRP,1.0% =514,
2.0% A =HAHEAMEEARAES. +
FAEAE ARG, TR ESAIR.TE
TS PR, BEfE 2E I AL 0 I8 2%, R AR HLER

B2 30k

[1] MARTINEZ J L. Environmental pollution by antibiotics and
by antibiotic resistance determinants [ J ]. Environmental
Pollution, 2009,157 (11) : 2893 —2902.

[2] LINZH, LIJZ, CHEN Q Y. Effect of dietary traditional
Chinese medicines on apparent digestibility coefficients of
nutrients for white shrimp Litopenaeus vannamei, Boone[ J].
Aquaculture, 2006,253 (1) ; 495 -501.

(3] SCHEBE,ABE, 2, 5. RN 52 07 vh B 234 AL
BRI AE A T AL B S BE AR SR PR [T ]. me
FKFEREE,2012,8(2) :58 -63.

[4] LIU B, GE X P, HE Y H. Effects of anthraquinones
extracted from Rheum officinale Bail on the growth, non-
specific immune response of Macrobrachium rosenbergii[ J].
Aquaculture, 2010,310 (1) 13 -19.

(5] MR, BRTT G, 2300, 45 B 05 iR 25 50 %) B IR TR AR
AR S S D AR [ T ] . /K s ., 2008 ,38
(6) :42 -45.

[6] BALASUBRAMANIAN G, SARATHI M, VENKATESAN C,
et al. Oral administration of antiviral plant extract of Cynodon
dactylon on a large scale production against White spot
syndrome virus ( WSSV ) in Penaeus monodon [ J].
Aquaculture, 2008,279 (1/4) .2 -5.

[7] CITARASU T, SIVARAM V, IMMANUEL G, et al. Influence
of selected Indian immunostimulant herbs against white spot
syndrome virus ( WSSV ) infection in black tiger shrimp,
Penaeus monodon with reference to haematological ,
biochemical and immunological changes[ J]. Fish & Shellfish
Immunology, 2006, 21(4) ; 372 -384.

(81  XUmHF, B, J5 WI. 5205 vh B2 3 s AR G B S S e TR 7
B[] B B R 24 2 . H AR RL24 IR, 2008, 31
(1) :109 -113.

(91 ZRK, X" R 303, 4. LRI a3 B 2 BRAE IS
PERELT]. &fh TR ,2012,33(10) :378 —382.

[10] T AEM, AT H. SR AL 2 B R AR 2 [ T]. 3L
R BE,2005,5(9) ;85 - 86.

(11] Bk, TW, ¥ HajE N s pr st ].
PISETT R K2 4 F AR B4, 2005,20 (2) 1207 -
209.

[12] St 5P R GRBEh BB IS [J]. P 2527,
2006 ,24(8) :1505 —1507.

[13]  SR3CHE, 2. wh B 2430 o FLANREE Xoh iR A B i bk 2
SR F I [T]. mDk Tk, 2005,26 (6) 16 - 10.

[14] XIE F J,ZENG W P,ZHOU Q C, et al. Dietary lysine



44

XU, RN FLANEE R AR AR K | MK B2 A4 3tk S R AL P A ) R 533

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

requirement of juvenile Pacific white shrimp, Litopenaeus
vannamei[ J]. Aquaculture,2012,358/359.117 -118.
ASHIDA M. Purification and characterization of pre-phenoloxidase
from hemolymph of the silkworm Bombyx mori[ J]. Archives
of Biochemistry and Biophysics, 1971, 144(2) ; 749 -762.
g A v e 24 S 500 X e ] B AR ) A K R SR AT Ak
R [T]. il REE~,2012(11) <113 - 115.
CHANG Y P, LIU CH, WU C C, et al. Dietary administration of
zingerone to enhance growth, non-specific immune response,
and resistance to Vibrio alginolyticus in Pacific white shrimp
( Litopenaeus vannamei) juveniles [ J]. Fish & Shellfish
Immunology, 2012, 32(2) : 284 —290.
JEHR I, WALWE, X 4 21, 4. KB 1) 24 B0 3% P A 53 2 J
[J]. P E#H BE22,2012,12(7) 886 —889.
B, [EB, LT, F. A HED ARG KRR
GEETIRERIE [ T]. BB TR, 2011,23(8) « 1409
-1414.
PERNS, BB, FEOL, % WS SEREE IR A
KANAEF SBR[ T]. R R,
2013,22(4) : 571 -576.
XU, HWes, FBEE, % RIEERRBYIN R R d e
AR ML), Sk, 2007,42(5) : 141 - 148.
MR, 2L, g, 45, S0 v 2 R TR X LR
X R AL G e B P S [T ] 4RDRE Tk, 2011, 32
(2):11 -14.
X, PR, WIR, 5. REEMERI X P R IR
T T HrA R 5 RNEE B 70 FE R RIB R mELT].

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

JKFE2E 4R, 2010,34(6) : 972 —980.

YIN G J, ARDO L, THOMPSON K D, et al. Chinese herbs
(Astragalus radix and Ganoderma lucidum) enhance immune
response of carp, Cyprinus carpio, and protection against
Aeromonas hydrophila [ J]. Fish & Shellfish Immunology,
2009, 26(1) : 140 —145.

250, I, B, & RFERE R R S i
SR R A M RE RN SR B D RE I R [T ], b9
K24, 2011,20(4) : 534 -540.

WHZF, WK, TIE, % & 07 Th B2 X LAY X IR A=
K WUAE TR R0 0 i [T]. fkE Tolk, 2008,
29(20) :23 -26.

FZTN, &ER, EE&E. E5h X OE XG4 7=
BRI PR BRI [T ] o 1 3 0 B2, 2012,39(7) 119
-122.

HR/ANEE, BAZR, B KCR . B2 WS X 4 L RE A Y
JEHIFZI [ T]. YL 24 35% ,2012,28(3) ;571 - 574.

W%, T bk, 22 50UK, 55, AL AP R f A 4 i IR
R SE SRR R A A B I R0 A B S [T ] KT 244,
2008,32(3) ;434 - 440.

FLITEL, N FEDT , PR . B2 07 B2 3 Al A BE R A I
PERE B IS AL B TR PR [ J]. kL ok, 2011,32(14)
30 -33.

A IO, R, S o B2 TR R PLGA B X IR A
FTE AT M e [ ], o [ R A 2 4, 2007, 7
(37) ;151 -154.

http: //www. shhydxxb. com



534 B\ W ¥ K ¥ % #H 23 %

Effect of Chinese medicine herb on growth, hemolymph non-specific
immunity and muscle composition of Litopenaeus vannamei

LIU Bo', LENG Xiang-jun'?, LI Xiao-qin'**, CHAI Xian-qi', LI Nai-shun'
(1. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 ,China; 2. Key Laboratory of Freshwater
Aquatic Genetic Resources, Ministry of Agriculture ,Shanghai Ocean University, Shanghai 201306 ,China)

Abstract: In the present study, Chinese medicine herbs were formulated and suplemented in diets to feed
Litopenaeus vannamei to evaluate the effects on growth, digestive protease activities, hemolymph nonspecific
immunity , and muscle composition of shrimp. Six diets were prepared, including basal diet, basal diet added
with 1.0% ARR(1/3 Leguminosae, 1/3 Radix scutellariae,1/3 Rheum palmatum L. ), 2.0% ARR, 2.0%
EARR (1/2 Eucommia ulmoides + 1/2 ARR) , 2.0% compound A (including Leguminosae, Epimedium
sagittatum, Radix scutellariae, Rheum palmatum L., etc.) and 2. 0% compound B ( including
Leguminosae, Eucommia ulmoides, Honeysuckle flower, Atractylodes macrocephala, etc.). Shrimps with
average body weight of (7.5 +£0.2) g were fed the six diets for 42 days. Results showed that all groups
presented high survival rates (above 96. 3% ) and there were no significant differences among groups ( P <
0.05). Shrimp fed diet with addition of 2.0% EAAR (145.3% ,1.25), 1.0% AAR (143.8% , 1.26) had
significantly higher weight gain and significantly lower FCR than shrimp fed control diet (124.5% , 1.46),
P <0.05. Compared with control group, hemolymph non-specific immunity indexes were improved by the
addition of herbs at varying degree, and 2.0% EARR group had significantly higher activities of hemolymph
ALP and PO than those of control group. The death rate of shrimp at 96 h after being challenged by Vibrio
alginolyticus decreased by the addition of 1.0% ARR(P <0.05) in diet compared with control group. Shrimp
of 2.0% EARR group had the highest muscle collagen content(0.30% ), and was 42.86% higher than that
of control group (P <0.05). Results above showed that the addition of 2. 0% EARR and 1.0% ARR in diet
of white shrimp could improve WGR, reduce FCR, and the addition of 1.0% ARR could enhance resistance
against infection with Vibrio alginolyticus, and the addition of 2. 0% EARR could significantly improve muscle
collagen content.

Key words: Litopenaeus vannamei; growth; Chinese medicine herb; non-specific immunity; muscle

composition
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