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BE: UWAEIRES (0.1140.00) g ) LAHESTEF (Litopenaeus vannamei) FHF53 3t %, 48 Z 4K IR 31T 10 J& fAInE 52
5 BT RDRE AR I B8 — 35 A P R G 8 AR B LA VR X A A T A X RO M AR R B S TR AR IR . LA
FL AL X B A, e B AL R 2 B N AR ZE AT B (Bacillus licheniformis) JF5 5 2E FAT ¥ (Bacillus subtilis) B 5
333 (H AR ) AR FAFTE + MR (1 1) AR 333+ bR ZF AT R + AR ZFMATE (1210 D) & 1 gkg,
TC ) S AhsEaiigl. Scigh IR, B4 A RN 4 x0T A 2 AR K E B2 m T AR (P<0.05) . T 5R — &6 AR B Al
AR EAZERALE (P<0.05). TR INR 42 1 BeAF FLATE X I I 18 & O B A e s O A, R B 6w R i
MR EM S ) RE R T A E (P<0.05) . SX AL, RN A NG A4 B PR T I R SR IR (P<0.05) . N
FIFRREHE o T FLAIE AR I 8 1R En AL BEYS ) W BRI 5 A B ik ), o iDL 5 2 4 BT AR A3 2R R
FE RSV RO A BB R (P<0.05). FIRZHRRE, SRR — R R, B 65 E RN FLATERF A A

RIEHEFEGFRREHER. [ PEAFERZE, 2008, 15Q2) : 244-251]

KER: FLANE T, 2 K A s
FES S $963.21 XERERIRAD: A

Ik, o B WL gh 5 6 B (Litopenaeus
vannamei) FRHEAFE) T PROER & . HEF=ELE 2005
UK 4076 5t T E O R A R
60% . (B X A 5 24 1k 95 AR AR R, KR
BENSEUNERK, KEPUER L EMEEAY
WA TR EDE, Oyl Wi L2k E E
), P R T ORI R A R . AT
fRRFTER HE NS TS E L TE, SR
IR APFUE A H AT A is

i AE T (Probiotic) A& 45 7E — & W B J [H 4 AT
ARG B 8 R B35 AR AR IR, VE BT A = AR
&, FOR R LR A R R . AR AL
HlFEZLAFE 5 i — 2l R B IR E e A
THALEGR S LTS ILRE s Rl e B R A
AR B ARSI ORI EIE M A =
B KB DY 2 I 1 AT A S Dh e SR A i
By LRMMmRBURERE S . Bl TR R
ArE R T SR A S, R T R s A S E
BRI B I H B 2 1 R AR R AR

WhE HEE: 2007-05-17; #€iTHHH: 2007-10-12.

XEHHS: 1005-8737-(2008) 02-0244-08

7R R 2 P IO R, AR Db st R LR
UL BT 62 126 1 2 A AT v o T T
FRAFHMA R R IR A — B B i A R R AR
S A P AR 4 A T L B 3 D RE 52 PR B 0 9 1
ARIARIE . ASSZES B AEFRT 7 Sost AR o B
I — K8 ab 2B O LA R A A T A B
Gy T fE A A T TR 1R R, LI A 2 A TR AE LY
TS IS DA R A P R AR S A

1 #MREEE

1.1 SEEGEE

SO Ik F A HRY 34%. SLHT 14% - A8 242 8%,
IR 52K 6% B £ N I 4% 0 A5 T # 24%- IR
A% IR 2% B BRI 1% A B R 1.5% 4F
HE 72 3R 0.1% X HF 25 0.5%- X HF 2 48 0.2%.
BE 5% 0.3%- % £ 71 0.1%- $7T % 1L 7 0.03%. 4 £
F CHEMRER 0.04%. BEFR — 5085 0.5% K FE fiti 1A )
(40% fH 55 H1, 6% fHAE Wi ) o DL IR AR R 4 X IR
M. FERRIER R BRI HUAC ZF AR (Bacillus
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licheniformis) ( ¥ & & A /N T 10" CFU/g, # T &
EELE BR A B R M) A R ZEAATE Bacillus
subtilis) ( F & & A/NF 10" CFU/g, #1181k}
HRAF AL ) JHF 5 333 (xiale 333, FH 2F FOHT 1
FURR AT RIS S KA B &34, W& =
AINF 10" CFU/g) HUAC ZEAUAT 1A + il 5 2 f M I
(JREELA 10 1) JIFSR 333+ MR AT TE + f5 5
FHFFE (R 101D & 1 gke, BOHIE &
BAVNTF 107 CFU/g R 5 Rz ia k). fak) R
Kl kit 60 B if, FSUSH &1 R B 25
124 1.0 mm F 1.5 mm #§ FhORE 42 147 &L, 76 90 C
A 30 min J5, T AL BT, BY V)AL 3 mm K1
PR AE T —20 CHIPKAE F 45
1.2 FWRAFEEE

SCRCUR R BRI B W A - i AL 0 d
B, A6 AN KR B A B A AT =E R (Artemia
nauplii) B8 25 d J5 , PRIEA RN AT Rt
IFF %A KR @QmX2mX1.5m) T35
S SEIGHRIGE R R E S (0.1140.00) g, BEHL S
6 M, B 3 ANER, BRI TE 300 BEF, 77
FE AT HAPEME 1.0 mm kAR A GE R, JE BB 1.5 mm
AT I kL. T BN AR B E Y 5%~10%, ) 4
IR AW, $ WL INF [a] 9331 24 06 © 00410 : 30,18 2 00
22 100, % B o] SR 2 Ay H B BEE I T E 5 B
9 30%120%+30%-20%. T 37 B (2943) °C,
2643, FELL AR BT 15 d A#K, B RHEE
1 R, FEFE KRR IE M RITT 461 60 cm 328 57 R 2
120 cm. FRFEJE #H 2~5 d #/K 1 k. BRXKAKE N
20%~30%, /™ 45 il B IR 45 7K B R, AF ARt 6 K
BREAHL FRENAFRS 10 F.
1.3 ELHEERETE
1.3.1 EAKIERR  SEI0 AR T SE 50 45 B 43 7l )
F KPR AR AT I B R R . ARDRLE B A 4 AT
ZH AOAC™ W77,

SR AE K (SGR) AVARIZ%E (FER) T
HARXT:

SGR=[ (InW~nW,) /T] X 100%
FER=(W7W) /W,

W W, 53 HIR R P I4AR R (o) FEYIR R &
(g)s T FoNIEFRIT ] (d) s W, 7= 250 B R H 1A
k& ()
132 BEEAEEH FELEERE BK
P8 b Bl BLEX 15 B X, B . 2Bk B g

B, HEB 7oKt 5 IRl T, i &, 15
JE R N ST KBS N VKRB S 3K, £ 4 C FE L
30 min (10 000 r/min) , B _F3& & F, 24 h A5 e

B BEE EI E RAARAR — Bk MY, Ll
mg B8 0 37 CREA PR | ng BEERRIER 1
AE i A

VE A B R SR R AR - VE R L, LR me B
T/ AT 37 CHJEWAEH 30 min, ZKA# 10 mg € F7
H 1A BEE TR,

BB R R (& & DR M5 B VbR i, A%
T IR
133 FEMIEFEEHE FETH G5 FEH
(70d) W52 X AR TE SRR e A R EL. E RS
Aok MY T, WK TR P BEALEL 10 RUF,
T B PR AT, 2B i 250, BT K B 13
SIIRFET, AN 10 mL TR A FER KSR . FHikik
DL 10 15 2R 5 F5 e, ST 165 1 e P I oy LA e A
BEAL. FRAE LRSS W, BRI A I I DA e A
B W E R R N 1E A B . A B BRI
BHC BB A 2216E F1 TCBS 35 77 543 72
134 MEIBHRNE SR REVH 240 H
1 mL JC T VE S 28, % MR bk B2 5 B85 (10 mmol/L
EDTA+*Na,, 450 mmol/L NaCl, 10 mmol/LKClI,
10 mmol/L HEPES, pH7.3,850 mOsm/kg) 1At Ky
122 BIEetsl, BREA KR BELEL 5 IR, Ao 55
ALEAT B, HEAT A0 AR BT 4. B P H R
Febr i E (9 RAE 750 F 1 mL (WS35 B
SXof B R ek B LV, /K YR B E 20 20 B ML & 5
BTEHEEOEF 4 CH BT E,3 000 r/min &
L 10 min, B Z M5 E T 80 C MK IR VK IR A7
Rl

Ty AL A 5 R F Hernandez-Lopez 2
7. LSRR T, B mL M35 & min BB
B0 0.001, 52 A 1 ANERE AL (U) .

1 375 9 T T P e ek P bR . LA
SIS A F T, B mL M35 5 min BB AE D 0.001
H 1 AEREERAL (U).

M35 5 [ . SOD M Bt afk ) F Flf g
RARFI M E . M35+ SOD B if M 47 e U &
mL L7 H SOD 41 il Z2 14 2] 50% Fir % [ (1) SOD
BN ABEE R, BPTREAE R E A
37 ‘CHF, B mL M3E 5 5 #r 56 BE3S 0 0.001 24 1
AEE AL
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1.4 HIEGTHH EXHEAR (F D, RP AR E & HE AR L H
SZES B S ] SPSS12.0 # 4t HEAT B[R 35 5 2 L& FL AN XHER 4 A KR (P<0.05) , BN
. UESBFEN, ] Duncan KRk £ & B ARMAEEERES W RHAER AL Z

thi, ZRBEEN 0.05. (P<0.05) . & & 2851 404 Lot e 40 5 s i k)
) gm WA, Hodp A SF HA W A B F R B A 23S

EEHSHRHAEREE (P<0.05) . XFUFRE R
21 FESEK %1 76.83%~85.67%, % b FR R R R L E .

AL R N 2 A TR RE A R 2 SR b B v ML A

F1 LAENERER FEEREREREE
Tab.l Survival rate (SR) . special growth rate (SGR) . feed efficiency ratio (FER) of Litopenaeus vannamei fed different diet

n=3; X +SE
e LG &/ L &/ - A K5 sl 2
ko 2 A O WRERE jg AMBRE fg gy o, REEEE e
L . Initial body Final body . /(%ed™)
Probiotic in the diet R R Survival rate FER
weight weight SGR
%7 B Control 0.11%0.00 9.871+0.04° 85.50+4.95 6.36+0.01° 0.73£0.02%
A ZEFANM B Bacillus licheniformis 0.11£0.00 10.51£0.04 80.83+£2.59  6.45%+0.01®  0.68+0.00°
FEYLZEHUAT B B.subtilis 0.11£0.00 10.08+0.41% 78.33+2.36 6.40+0.15%  0.69£0.03
O £k 333 xiale 333 0.11£0.00 11.16£0.35%¢ 79.831+4.95 6.53£0.11%¢  0.7440.01

HOAZF PR + G SRR (10 D)
B.licheniformis+B. subtilis

IR 5 333+ A 2R AT B + G5 2R FLT
Ba:i:n 0.11£0.00 12.07£0.22¢ 76.831+2.12 6.651+0.05¢  0.80£0.02%
xiale 333+B.licheniformis+B.subtilis

W W= A EARFE ERFEBRETEEES (P<0.05): OFBT RS AEREEN 1 g/ke: @IF R 333(HEmER).
Note: Values in the same column without a common superscript are significantly different (P<0.05) ; (U the content of probiotic is 1 g/kg
diet; (2 xiale 333 (compound probiotic) .

2.2 HULEETE HABE S (P<0.05), MR INE & L E B 6L

AL RS N 28 A2 T RE AR = A AR O IR A FR B R EE ) (P<0.05), (B& 25 AEEH 4
ByEh (£2). HPEERAERHAFR A —HE HESEABEIEHEEHESAEE (P>0.05).
W I R B AR A . SN AR IR E A B AR S I B E
AHLE, TSN 8 & 2 A2 BEF AR 333 4R o 3 4 i i 5 (P>0.05) .

0.1120.00 11.3440.20¢ 85.67+1.27 6.59%£0.06  0.83%0.03°

R2 FRmEEBE SRR BRI IE & 58S . R M ERTE TR

Tab.2 Effect of different dietary probiotics on the activity of proteases and amylase of midgut gland and intestine

of juvenile Litopenaeus vannamei n=3; X +SE; U/mg protein
TA AR 2 AR R © H #7i¢ Midgut gland JiE Intestine
Probiotic in the diet E HHE Proteases TERI S Amylase E HHE Proteases TERE Amylase
Y} H Control 39.43+3.76 18.33£ 1.11 19.1740.68° 4.7941.13
WA ZFAFT B B.licheniformis 41.48+0.60 19.71+1.28 24.11£0.77% 8.63+0.89"
FREF RN B.subtilis 40.84+2.56 21.33%0.76 23.47%1.00® 7.97+2.10®
@FF 4 333 xiale 333 39.32+1.81 18.55+0.12 28.7342.09° 9.1540.530
A+ FEE (1 1)
+ + +0.84% +0.01°
Blicheniformis+B.subiilis 40.20+4.89 19.01£0.53 24.53+0.84 9.2940.01
MR 333+ A+ R (1210 D) 43.10%+2.26 19.6440.87 244742340 9.034 1.47°

xiale 333+B.licheniformis+B.subtilis

7 F—FHIEA LA RR LR R R BEER (P<0.05); OB PR EW S EA | g/keg; QIR 333 (E&#4AH ).
Note: Values in the same column without a common superscript are significantly different (P<0.05); (I the content of probiotic is 1 g/kg
diet; @ xiale 333 (compound probiotic) .
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2.3 FREMZE(EHE RSN S

e A B 2F AT R 7 A e 2 G 0 i 1 A
FRHAN (P<0.05), A A REA AT S KA
o 5N RABTLEE EZR (P>0.05 . S0
SHAR L, ARDR) S 0 2 AE VR AE BT A RN R B9 B R

KT FLANIE R I E IR T 22 (P<0.05) o X R 3%
G 54T AT S0, TDR) AR R 00 2 A T RE B 2 PR 2R (E R
SR S (P<0.05) 5 B D0 A< 2 AT B 4141, s
02 A2 R 2 S8 3 PR T 3B R 2 (P<0.05) ,
W& 3.% 4.

R 3 LGEXRSR ARG B B4 E B A E B
Tab.3 Effect of different dietary probiotics on total bacterium counts (TBC) and Vibrios bacterium counts (VBC) in

intestine tract of juvenile Litopenaeus vannamei n=3; X +SE; 1gCFU/ind

TaRl s AR O AT H9 First stage J5 11 Second stage
Probiotic in the diet A S5 TBC FLE =% VBC M 5% TBC N S % VBC

Xt B Control 7.4440.12® 6.98+0.20¢ 7.60%0.16 7.11£0.21°
WK ZE AT B.licheniformis 6.66+0.42° 4.50+0.50° 7.07+0.23 5.85+0.35¢
FREF RN B.subtilis 7.87+0.03° 4.24740.24° 74740.01 6.67%£0.07®
@I 5% 333 xiale 333 7.60+0.16 5.54+0.54° 7.1240.44 5.78+0.18¢
A+ FEE (1 1)

+ ab + b + + c
B.licheniformis+B.subtilis 7.28%0.08 4.56£0.56 6.77%0.22 3-89%£0.11

PaR +HbAR FAEE (12101

AP 333+ K HRE ( ) 7.354+0.36% 5.24+0.24° 7.4240.09 6.09+0.05

xiale 333+B.licheniformis+B.subtilis

I AR A EARE LT RREREEEER (P<0.05); O PR AW & B8 1 g/kg: @IFF 333 ( S4aAR) ; ol 53
35K EH: B T0 K

Note: Values in the same column without a common superscript are significantly different (P<0.05): (I the content of probiotic is 1 g/kg
diet; (2 xiale 333 (compound probiotic) . First stage: the 35 th day; Second stage: the 70 th day.

R4 FERHALAIREGERR SHFEIE S
Tab.4 Effect of different dietary probiotics on total bacterium counts (TBC) and Vibrios bacterium counts (VBC) in fecal

of juvenile Litopenaeus vannamei at the second phase n=3; X +SE; 1gCFU/g

7%} o 25 4 B Probiotic in the diet 4 B S TBC N S 4 VBC
% Control 8.810.03 6.54+0.06°
WA AN B B.licheniformis 7.97+0.59® 6.07£0.41%®
BTN B B.subtilis 7.3470.09° 5.2940.30
®ffF 7 333 xiale 333 7.360.09° 5.63+0.15°
Ak + B35 (10 1) B.licheniformis+B.subtilis 7.4240.06° 5.5240.26°
AP 333 A A (1212 1) 6.88+0.40° 5.5240.14°

xiale 333+B.licheniformis+B.subtilis

= AL LARR LR RBREEEEER (P<0.05); ORI R EERE N | gkg: QO F 333 (&R ERH).
Note: Values in each column without a common superscript are significantly different (P<0.05); (U the content of probiotic is 1 g/kg
diet; (2 xiale 333 (compound probiotic) .

SN A EFALE; BRHAZFAAE + 5 2F
FORFIE + MR 4R 333 (15 12 1) 240, bkl s nza 2k
A I 3 S I GBS ) (P<0.05) 5 1L A8
R /ICA ek N P Y N E T R o
FERAL MO ZE O 3 + AL RZE AT 3 (12 1) 4%
A ZEFAT B+ A A FEAT B+ HFAR 333 (1010 1)
HIMIE DHURN T B3 ST XYL (P<0.05)

2.4 BREERR

5 tsf T AL AR B, 975 0 25 25 TR B AS ) R P 4R v ot
W L9752 R FE By ARG 0 R I A
EALEE R BB (R 5) . Hp K F A
FREZFAATE A E &R B &R 17X
MMEL (P<0.05); & & 25 E T8 HEAH LS R IR
R ) B RS (P<0.05) , TR B — 25 AR
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Tab.5 Effect of different dietary probiotics on immunity of juvenile Litopenaeus vannamei B
I1:3: X iSE
MM OEEEKE W . o
[ B} . A3 ’ B SPLA
Sl o 2 A O J(10%cellemLYy  f(mgemLy  RLEE g n) RERLUIRILES SR
A . . /(UemL™) /(UemL™) /(UsmL™)
Probiotic in the diet Total hemocyte Serum protein Lysozyme
. PO L SOD T-AOC
counts concentration activity
X H Control 1.61£0.12¢  218.58+4.86* 6.50£0.70° 16.25+0.71* 27446%1.11 5.83%0.22°
i@l{%?@ﬂ]ﬁ 1.824+0.11*  225.00£7.00* 13.70+4.50° 20.00+2.89* 293.65+3.32 7.8710.05%
B.licheniformis
Eﬁjbfffﬂ‘i' 1.74£0.16"  229.0840.17% 1410+1.30° 2125%£3.60° 28326+19.85 12.5740.68"
@UF 4R 333 xiale 333 1.85£0.06* 241.69+0.17° 18.10+£3.50° 31.25+2.17° 287.90+17.71 6.78+0.10®
L REEE (]

ﬁﬁ?{ *.EE (.l D e 2261+0.14°  245.30%0.87° 16.40+0.40° 28.75+2.17° 281.824+0.92 11.361+3.87"
B.licheniformis+B.subtilis
URAR 333+ M+ AREE (1210 1)
xiale 333+B.licheniformis 1.86+0.09°  269.02+£3.81¢ 10.70+1.10® 41.25+0.72¢ 302.77£1.39 12.9740.53¢

+B.subtilis

¥ RS LARRTBREAREER (P<0.05); OB AETE R 1 ghke; @IFFK 333 (&34,
Note: Values in the same column without a common superscript are significantly different (P<0.05); (I the content of probiotic is 1 g/kg

diet; (2 xiale 333 (compound probiotic) .
3 iTit

TEASTFFH, DR 78 0 28 AR R 8 e AR 3 L4
VENTUFAE K, 5 F8F (Paralichthys olivaceu) "™ . K
3 1 (Scophthalmus maximus) ™, #8 € (Cyprinus
carpio) " 8R #Y (Carassius auratus) ™™ J% P& 5 %t
UF (Penaeus monodon) "™ v i 57 45 BAE L. 25
AETRRT LA T R AR AR AR AL 38 BT BE S T R 2 AR TR
J U 3 I AL B R R IR A O B RHE TS
SR, ARDR A R 0 - b 2 AR BB R i FLART T
W 38 B B U R B, RN AR
A —E B, 1X 5 Ziaei -Nejad 25 7 75 E1
B %} #F (Fenneropenaeus indicus) , Moriarty %5 '*
TEPE SRR R T 355 1 X FLAEEXT R (R T T
AEABL. A i i T A B T 1 B AL 2 2 AN B
v BA TR 2 A TR AS e R T IR Y AT R a3
A A R A 3 Y B T B B e S AR AR TR i
HOE A BB AR OGS EASRR T E &
HMARLSE —m EREFRERIR, X —4R5
Salinas % " 7E 595t (gilthead seabream) T RN,
ZF AT B R L R R ) G TR B S Y ZF AT e A
FLIR A B i IR AL, XA B2 A A
[F) A0 B A0 P B T A I R A AN F R AR Ao
MARME & @AW AT R — AW BT
Gy A KR B,

AR B T LB S A A R 4B TR R
AR AF AR 7R (6], PR E AR AR K, AT 4EFEDL
LR ekt o TR | CE P8 = = (0 e Kok 1l B S
RS 2 FCARE (V. harveyi) fR2E+H 272, BRAG I i
JIE AL, B R G A O ENR Y O S
g el ok st ok BRI N 25 A T R
PR T i IS E P 908, 3X 55 Rengpipat 25
TE At BTSRRI 5T 45 AR, . {8 [R5k
%, Rengpipat 25 - 75 %5 W HEAT BT T 45 3R B R, 1)
W 70 A TR OT B 7 0T 00 g T I RRT 3% e A 2 2, U R A
AR PRI R S FRER R AL, XA R A=
NIRRT By 5L AN SR R s A . AITFAER
B, BRI A B v LA S B AR B B E
B0, NBUE R R Y, — B
B2 e N [ S e/ S B S =RVl A 0K
X R PO PR S SR 1) B A, KAk R
FEASNE R, W20 8 b RACIR A, (S AE A 5 i
AR 2T A 0 RS, VAN N 2 A T 6T R A I AT
B0, VTV N 2R AR R R A R I R e
PREF T 0T i T A T A

X URFI AL T B MHE B — IR REA5E
2, BLAREE ARRE v v A SR v X i AR L
J7o LA BB P % T S A T e i PR ) A
RE JI B — AN B R bR, 75 XAy 180 s N o ok 4 2 L
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YER 7L MR AT RE SR R R R I E R G
F A h W 5 A B A s e NIKFEE A T, il
ALY AL B R S BT E A T R EE BT
SEALEE, T DL Mo IR R R g . FEAR S
oF, 2 A WS Lt v ) T I 4 A VA G L LY R
K IV 1) S A0 T L V7 R 4 A IS A T T 1T VS
BRI E AR E R &, UL R
In2a A= 1A A] LAER m et R RS R e RE T Gullian
e ST S B v i i 4 B 3 b 25 4 T YT P62,
P63 FlI ZF LT 1 P64, Bt 2 35 2 i X i 1L 375 13 S AL
B J1; Rengpipat 25 - FH ZEFAORT 1 S11 T bR 57
B0, 42 7 A0 A i By LB BT
0 SRS R P R A R R R 0 2R TRFT R (R
PR ) A K 2 s g, IX BB RIF AT 45 SR 34 5 R IF 5T
SRR BEaEmAa b S EAE SN
1375 2 F1 R R W T S )0, 5 Salinas % P #E 1
Wit (Sporus aurata L.) " R IN I 2F FOAF 3 FT LR
TR P 865 VT L B — [0 25 R TR R LI P A S 2 1)
PERCRARAL, AT WL 25 A T AT DAVE b R 0 S i
T 8 AU R AT UAAR (0 4R SR 2 LT L 6 738 SF 38 5 L
P bLEE . HAEFHLH AT A B I 40 8 A 5 5ian
i B ) AR S T R G L R, A
i s sh i s 93 0 2o ok 1 40 40 BB 5y
AR R G R © A S sh PR E s B0,

4 Hip

FEA LY AT, D} A % 0 2 A2 T AT 4R =
BT AL ), 455 0 T B 3 A o~ 7, ) 5 6T o
FFERE ST, MITAREEXT IR K. HE & 3 AW AR
BRI T8 — 2R H . O T 7 o R A R
ai BRI INA B SR . X T AR A
FAET, A BRI IR IR A (5t DT,

HO: Bl BT & R T A A i i B A A PR ]
RF B K P I KT F 4 A LR e SR LT
F2 PR B,

SEHR:
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Effects of dietary probiotic on growth, immunity and intestinal bacteria of
juvenile Litopenaeus vannamei

HU Yi', TAN Bei-ping', MAI Kang-sen', Al Qing-hui ', ZHENG Shi-xuan’, CHENG Kai-min’

(1.The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2.Zhanjiang
Yuehai Feed Co.Ltd., Zhanjiang 524017. China)

Abstract: A 10-week feeding experiment was conducted to evaluate the effects of single and compound
probiotic on growth, digestive enzyme activities of intestine, bacteria of intestine and fecal, and immunity of
juvenile Litopenaeus vannamei [initial body weight (0.11 £ 0.00) g]. Basic diet was made of fish meal and
defatted soybean meal as main protein sources, menhaden fish oil and soybean lecithin oil as lipid source, wheat
meal as the carbohydrate source. Shrimps were fed six different diets: control (nonsupplemented basic diet) ; or
basic diet supplemented with 10" CFU/g Bacillus licheniformis; or with 10’ CFU/g B.subtilis; or with 10’ CFU/g
compound probiotic xiale 333 (compound probiotic) ; or with 0.5X 10" CFU/g B.licheniformis and 0.5X 10" CFU/g
B.subtilis; or with 0.33 X 10’ CFU/gxiale 333 and 0.33 X 10’ CFU/g B.licheniformis and 0.33 X 10’ CFU/g B.subtilis,
respectively. Each diet was randomly fed to triplicate groups of 300 shrimps reared in cement tank (2.0 mX
2.0mX 1.5 m). The water temperature was (29£3) °'C and the salinity was 2643 during the experimental
period. Results showed that shrimp fed compound probiotic showed relatively higher growth rate compared with
those fed control diet (P<0.05). However, no significant differences in growth were observed between single
probiotic groups and the control group. The survival rates ranged from 76.83% to 85.67% and were not significantly
different among dietary treatments (P>0.05). Diet with supplementation of probiotic could improve the activities
of protease and amylase in intestine, that is, the activities of amylase was significantly higher in shrimps fed the
compound probitic (P<0.05) than those in shimps fed control diet. The probiotic could significantly decrease
the number of Vibrio bacteria in intestine and fecal and improve immune indicators of shrimp (P<0.05) which
were total hemocyte counts, serum protein concentration, serum lysozyme activity, serum phenoloxidase activity
(PO), serum superoxide dismutase (SOD) and antioxidative capacity (T-AOC). The compound probiotic could
significantly increase (P<0.05) serum protein concentration and lysozyme activity compared with the control.
However, no significant differences were observed between the single probiotic groups and the control group. The
present results suggested that the diet supplemented with probiotic could improve growth and immunity of shrimp,
and compound probiotic showed better effects than single one. [Journal of Fishery Sciences of China, 2008, 15 (2) :
244-251]
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