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Potential probiotics supplement may impact intestinal digestive enzyme

and bacteria composition of Litopenaeus vannamei
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ABSTRACT In this study, the influence of three intestinal potential probiotics, Bacillus
firmus ., Photobacterium damsela , and Vibrio alginolyticus supplementation was investigated

on digestive enzyme activities (pepsin, lipase and amylase) and intestinal bacteria of Litopenae-
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us vannamei. Probiotic B. firmus (live, 1.0X10°CFU/g) tandem 1% P. damsela (inactiva-
ted), probiotic B. firmus (live, 1.0X10°CFU/g) only, or probiotic B. firmus (live, 1.0 X
10°CFU/g) tandem 1% V. alginolyticus (inactivated) was added to the basic feed for the treat-
ments. No probiotic was supplemented to the control. Mean digestive enzyme activities of all
probiotic treatments were significantly different (P<C0. 05) from that of the control. Besides,
total and dominant bacterial counts in probiotic-supplemented groups were different from that in
the control. The B. firmus + P. damsela treatment demonstrated the highest amylase activi-
ty; the B. firmus + V. alginolyticus treatment demonstrated the highest lipase and pepsin ac-
tivity; the B. firmus only treatment demonstrated the greatest numbers of total and dominant
bacterial counts. It was found that supplementation of probiotics to the basic feed could signifi-
cantly increased digestive enzyme activities and improve the shrimp’s intestinal flora. The multi-
species probiotics showed better effect.
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1.1.1 %%z

S I LN EE XS UF Lito penaeus vannamei QIR 3. 20, 26 g, WK T ILZR T & 58 K7 BHECA R
AN F N RSB 08 MR AR T 601 RSB BAR b R IR ), A H OB TR SR EDRL AT K 1 U, H KR 1/35
H IR 3 Uk, 45 M VA L B PRI S, 5 MR Ry L9V X MR AR B 3 11 10 90 ~ 1504, K ik 23~28°C , b i 30
+1,pH 8. 040. 2, BELTLA,
L1.2 SBMELHR

S FH B X8R 2 AT B Bacillus firmus .38 AN K 6K # Photobacterium damsela 1Y N H Vibrio
alginolyticus 4325 B e LGN X MR A0 A B X KR Fennero penaeus chinensis i » 3118 13 28 4 P 52 96 56 31F X5 X5
IFERFEERIFEA — NS AER GRS 2008), WHKRIEE S 2216 E Wi (4 85 5% B /N FURL 5 55 J5 85 0
W TR AR TG IR AT BUS PR A7 T 4°C 0 Horp WRSRZF AT W 6 T & 15 ) 1. 0 X101 CFU/ml, 36 A £ & G 1 Al
Ve R IR T TR R IR E) 1. 02X 10T CFU/mle SR FH M 75 B B 32k i 8 56 N AR R G T8 KT T /71 7 38 I BT 2K T TR
KA TR S A HOR R E Y 106 (BB g fRRER A 10mg 1 RIS D .
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1.1.3  FEEsal &

LR R 7y (ARAREK 2003) & AEA K 250 g/kg M 250 g/kg Ml 300 g/kg MFH 100 g/kg. I B
30 g/kg EEYEE 10 g/kg 4 % C 2 g/kg NaH, PO, « 2H,0 2 g/kg.Na, HPO, « 12H,0 3 g/kg .18 & iz
B 10 g/kg AW 20 g/kg. £ iR SR 5 2k 80 H U MER PR S5 B TR S DA BN E N BE G
F ik e K /N P BILAE R T S AORE AR TR 3T C BT, A8 S T AC KA TP IR AR A T . SEER AR R
TE SR RDRHEC J7 rh S AR N B £ 2E TR TR R TR B 2GR B AEDR h B AT IR ZE R FF R G 1R R 10° CFU /g, 32
N AR OCAT TR K3 T RS e I K0 T G4 B 10mg /g 7K,
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1.6 HIESH

S G BOYE SR S S AR E 2= s, SR ] SPSS 16. 0 815 E 47 8088 40 3 A GE i, e X B VR Bl &= 07 254>
Br (One-Way ANOVA) , 2741 6] 2% 5 B & . i Duncan's Rk #ET £ # H A, P<<0. 05 1E 4 22 5 WL 2K F,

2 H#RE545Hm

2.1z A X LG0E X R A7 I8 i L B A T B 2

2.1.1 & A& xR X3 EF M R B Bl M 69 R

Pl 1 AT, B 2H KR gy T B 7 T AR B MR 15d N RS WSSV Y 14d PR I R AR Y 3
Alod R ERAKMEALS AAERBHF(P<0.05, . ZEMHEKERMELS AUAXRE2ZER(P>0.05), C
HIEAR BRI B e T S S A B EZER(P<0.05) & EMAE I5d NEERICHES AHLREEFP
=>0.05) s PR Br Bt — B Th i o HJER Y 10d BF S5 A BB EF 25 (P>0. 05) JR PR AL AT 5 A 4l x5
i3 (P<<0.05) . D 207 % W bt B B A ot i J5 B I, BL7E MR R 10d iP5 A 2 25 5% 1 3% (P<<0. 05) , i
By BTG B 3 25 5 (P=>0. 05) 3 RGP Be e T JE B AR AE IR R I 5 A B R F 2 R (P>0.05), 255 A4
25 E (P<<0.05), MK L D i .BAHRZ,CHBAM AL & T XA, 4558 L0, 9 m 54
TR %) S 6 T Rk o Sk i 7 e £ 5% o) 22 0 41— 9 R L ELBRAA | 5 X RRZH A B B 25 R (P<C0. 05)

3500 DA%l EBZ @C4 =D

LPS¥EPE (UL)
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B iR 22 4 R bR IR 22 878 . S A R R R 21 2 18] 22 5 B3 (P<C0. 05) o A AR TN 25 28 B 0500 41, o0 28 1 0 BB 4 5 B 85 28 1 4T 1 3%
W (1. 0X10°CFU/g) 55 38 A a1 % S FF B O T (126 () S BE AL 5 Cx 350 25 LFF 1 0% 1 (1. 0 X 108 CFU /@) S BE 41 5 D+ B8 5 2 400 4T B 1 11
(1. 0X108CFU/g) 5 & S 9 K36 1 (1 20) W S 4l . T IR

Error bars represent standard deviation (SD) ; significant difference between the groups is indicated by different letters. A: Control group
feeding on basic diet, B: Treatment with diet supplement of live B. firmus (1.0 X 10¥CFU/g) and 1% inactivated P. damsela, C:
Treatment with diet supplement of live B. firmus (1.0X105CFU/g), D: Treatment with diet supplement of live B. firmus (1.0 X
105CFU/g) and 1% inactivated V. alginolyticus. Same in the following figures

L1 2% 52 30 20 ML A Y %o W i 168 Oy T % 2k

Fig. 1 Lipase activity (LPS) of Litopenaeus vannamei during the experiment

2.1.2 BARNLAESITME T KO ERNT A

i & 2 T BLCL D 256 i 3 T AR O P A M ARDRE B B AR Y WSSV B BE#R R B SE T IS RR AR
Mk, B A D AR E IS A AR 27 (P>0.05) , KRB S A 4225 W% (P<0.05);
C AR S A 4T3 5 (P>0.05) AR B R ER T A4 (P<0.05), BAKF T BARKRE.D
RZ,C B HYE T Adl. 450 EW AR B B.C.D 41 B & (A B M W% & T A 41(P<<0.05),
B.C.D @ Z M (ARG A — 22 5. Y WSSV J5 A i FH . B.C.D A ¥+ A 4. B.C.D 4l [m 2 5 i &,
TIF 5 22 B ) R R 0 A 255 24 BT A Tl e R T o O R A TS P A R L L A R SR A
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Fig. 2 Pepsin activity of L. wannamei during the experiment
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A (P<<0.05)  JEEGOR IR TRH S A AT R % 2% (P>0.05), #AKF EBHRMEDHHK.C
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Fig. 3 Diastatic activity (AMS) of L. vannamei during the experiment

22 AMBRHRIMEEENAMNENTRZEARS BN

e 1 Al a0, ZE B MR ARDRLES 5 R R MARDRLEE 15 K, 4% 52 56 20 X6 9 i 38 40 B 80RO 348 11 2802 v F X R
M., FERMERLES 5 KB AR C 4040 B B0 8 3% i T 4L (P<<0. 05) . D 4 5% R4l 6 . 3% 25 ¢ (P>
0.05),B 2 C 41T I & 25 57 (P=>0. 05) 5 £ SC 50 21 (9 A0 5 o S 003y 5 06 B4l JE 1 38 25 57 (P=>0. 05) . % i)
B 15d, TR 40P B BCR L S5 R E H L A B2 0 40 TR B X R A B 35 25 S (P<C0. 05) ,C.D 4 5 % IR 41 6
BEER HCHSDHZH LR ELF(P>0.05), 45K 0, 58 ML TR IV 1L 55 A 5 R X 0 i 18 9 20 1
B 5 0] HEZH B S 0G0, LR 5 2 AR AT B S8 N AR ST BRI TR Y B A TR A RO B e TR R S Y B
f TR R A (P<C0. 05) , 55 H0 3 £k il 14 76 I S5CR A0 — 3K

£ 1 ALvEX AR R R 5d A 15d B E R E A B B E R
Table 1 Effect of different dietary probiotics on total bacterium counts (TBC) and

dominant bacterium counts (ABC) in intestine tract of L. wannamei feeding on diets at 5d and 15d (n=3.:x+SD)

1 4R 5d Fed with diets for 5 days MR 15d Fed with diets for 15 days
ZH

A S E TBC e 4 8 ABC M S TBC A B ABC

Treatment
(X10* CFU/ind. ) (X10*CFU/ind.) (X10*CFU/ind.) (X10*CFU/ind.)

A 2 Treatment A 1.841. 4~ 1.24+1.12 3.4+1.5% 2.2+0. 1
B4 Treatment B 6.0+0. 4" 5.140.2° 188.0£87. 6" 188.0£87. 6"
C 24 Treatment C 13.24+0.7° 1.1+£0. 4° 108. 0£25. 4% 75. 2420, 8
D #{ Treatment D 10. 044, 9° 9.845. 42 5.5+2. 1% 3.040.7°

T« 7] —FUEE A7 b A AR AN 7 5 B 9 4Lt 3 22 57 (P<<0. 05)

Note: Significant difference is indicated by different letters (P<C0.05)
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3.1 MEZERESFERNEEFME

JK A Bl ) 32 SR I A TE P 8 P X S R T A T A WA ST T e B T ) o AR T LR A A
XPUFIH A KR s AR CORF - BRAE 2007) . BEAS i 2E WA b oAz 2208 A0 N R IF 58 B9 73z 64T, X 7K ™ sh )
T4 AR BTG P B B9 5 S R AR B . Ziaei-Nejad 45 (2006) ffF 53 26 W, — 52 W B 19 28 f0FF B 0 38 32 8 1 D B
XFUF Fenneropenaeus indicus iy 18 8 F B UE by Wi AR 107 8t 25 A9 00 1E . 1R85 45 (2010) 36 Uk 1 480 B b 43 i L
P2 T Xk LA e o S 9 A 3 P ) RS RE R o AS IR ST 4 R SR WY FE PR MR AR 15d Y TRk s o i T s A 4 R
B BC.D i FLAN X MR A AR 15 B . 18 8 B R E R S MR B T R R IR RS B e T AH. 52
HIf AR BIF 50 45 R A — B

it A= TR R 38 A A B W Wl S R R S T LR N (B 52 B B S L A2 Ah BER T A R A SR A K AR
A SRR pH H A K BB AR S5 A2 (T W48 20040, T B 2 (2004) 76 K& il 45 R} Hh 23 591 45
0.5% 1. 0% 3. 0% .5. 020 ZF FFF T o XoF FLANEE X R AS [w] A A4 4 B Bt 24 2% B0+ 90 A il 0% A0 41 a2 R S ARUAS [ A=
KB BOSCR A —3 . Ziaei-Nejad 55 (2006) FAF 58 AL W 28 6 4T B8 X8 EID 32 B X8R A T3] 24 < B BT 1k i 0% 12 7Y
SO o 25 2R 0 75 A% S L U ey T A LR 1 R IR TR R T IR AR S TR SRR ARRHAY 15d Y
TF A T I P 3 B B 728 A A T RE 5 ] 422 150 MR 75 35 000 240 T A i A O MR AN [R] B9 AR R B B A o6

TE 4 A2 BB AIESE T AR 2227 3 35 Bk T OF 90 26 a2 A SR o 0 o 2 9 55 (2010) PSR UE 52 1) e
FRAS IS R B G a5 A T IR 2 BOFn C i 35 32 1 P I X AR g 0 2R 1 G T R I R AR DU G S 0 9
KFF F 45 (2009) BF 58 3 B, AR 7K AR vh B8 0 AR [6) Wk B B9 2 /N 2F B AT I8 Bacillus pumilus F1JE 21 8 B T4
Rhodotorula mucilaginosa J B2 G W% LGN EXT SR HALBE A — RS IEH . Wang 45 (20060 BF 5% T % 40 &5
H#Lt Cyprinus carpio %5 M A G5 40 T8 1 ZF 0 8 A0 A KL Al )k v foff 45 552 56 4 60 10 %) 3 A B 06 1 38 18 25
e TR RRZH L H v A TR Y i U TG R e T 1 S R T A2 . Moriarty (1998) $3IE T &E 45 ZF JAT I
Bacillus coagulans A5 ZF HUFF B Bacillus subtilis D N AR ZF fAT B Bacillus licheni formis %5 JUEE 2 f FT
B AT A3 0 25 T I A P 8 3Kt 7 — o P B DA M 3 il 2 AR M A R T A2 5 A AR IR AR T PLEE . ABE S Rl
VR EAHAERKMEIIL G BA 2R B EE LR TR WA, GELRa R (GRS 200D %
W) 45 S g 20 SRR B T 32 34 1 25 I T X6 BRZH (P<Z0. 05) AR 5% 7 a8k e i B o 109 CRIER G i B2 265 10 K) & S 2
F18) i 7 T P S TR O A R ey R A g ok B R 3 L i B ) e AL HC D PR T 0 MR 22 7 R g K B
T i S s MUAACIBI T Sl 1 58 A 56 2 X F B i — (A S R S ML)

3.2 BESAEESHERRETL

i A2 B AR P ML 22— sl 2 368 ok 45 M 3 P B0 A R < R A L R 3R B A T Y R B — E
AR DG BT 3 e e A A TR AR T . BLC AR BEMRARDRL B35 5 KA 15 K R fig 3 2 T S BRI 3
PRI 04 08 5 T 58 PO I 2 X A ) A A R Xk R ATL A A 5 5% 3l ) 6 5 AR DAY 20 RS DB L ER T A X X R
JI7n T T RSB AT 3 A I L A B A ) M M T A T T RE A B A . HL R ISR R AT T S 96 N R OB AT R
TR A S A5 2L I T T A A A 18 5 T i R 1 5 2 LT T B — T 2 R W /D RS R O R . 3 T
AR ) 5 S5 B8 L X X B 9 A R 9% P 14 5 W — 80 0 I AR T S 0 i A TR B — T L i A TS R TR T A AR TR KR T
8 C AT 49 A — R BB 3 5 5 | X M Mg 3 A 72 A T 52 o HG T A L O AR T g A AR T AL B R AL T — i A B
WU o SR 2 A T A0 A AL bE 52 2% o T 8 00 44 £ 2 TR 75 T 7 i 3 WA S AR B A O o B TR RS TR 3l )
JERNAS [R] 11 o 22 1) 18 008 A2 4518 . AT 58 B0 X BT VR 0 A9 i 2 11 47 B B A 00 e TG 06 I P i A TR 15 A
N ERE . T 5.

Ziaei-Nejad 45 (2006) 75 HAFFE 878 118 AL T8 P 28 ST 1 80 H A 4% 52 30 21 v 2 30 38 v T % IR AL 45 52
21 i) | A% 5 56 2L OGS B 2 2 ) ) 240 TR BT 0 22 S L - A S 2 0T A R I M ) A A — 2, (B X B i
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