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Fig.1 AWCD curves of intestinal microflora in L. vannamei

(a) 1-st day sampling; (b) 5-th day sampling; (c) 10-th day sampling

o X T 36 14 52 B B B 0 S 0K 9200 6
7RHS d).

2.2 JLEE X ENA I8 7 4B TR X & KRR
HIFI A 53 4

£ 96fL Biolog-ECOMF- i I A 34 ¥ 17,
B 3IRNBRIE, 3ABIMEXS IR, ARl —RE S,
AT DAARAS 3L AT 50H o ARl e U5 A S R B RE AT
¥ Biolog-ECOM F ik Il 43 R 625, DAL IE J5 AU AL
T 1845 Tt A W K 6 S A R 11 AR I O B A
K 43 A7 AS 7] Ak B2 T A 0 B 9 X T] — Al R 1 R
P25 58 o ) FH 45 2t IR W ' B8 1 ok DA 1% 2 il
TR E T A5 31 1 W BE A R 43 4[] — Ak 24 20 7
A R T XA ) A R 1 R 25 5

A5 R 25 AR TR S 55 L R BURE I, B34 X 63
WU R R0 i Fas (4L, WRZE . M.
AR R e, HROyEEE . BRI, X
JHE 2 0 R T R A K 5 RBLL R X 2 iy A R 5
2 AT —Bh, X HAb S w0 R A ]
BETEAd, RN FERRES, HkHR
SILTRISTNRIE, X BEIS TR 2 1 R R AL
X B 2 A BRI A% s 25 AL s 28 G ) R
o, HUCHRIEmSE, WIRIE . MM
R BRI, R B2 ) R R IR (E12) . X
¢ B il FH 28 EC A 7R A B L IR B AT L AR Ak Bl
PIRETE X I P RS . RS L SRR . Rk
Fi 2 WL 03 1) e A o 8 EC 0 A 0 R 2L 7R T L
AEEMMRINGR, Rl 2EAM, 48Tk
fif & A ALY, T LA i R G FF TR RN L R

http://www.scxuebao.cn

PR, SR T RRIS . AR IS SRR IR Y R R

P45 1) M 2 A T S 5 SR BUREIRE . E34H Al
R3AIXT 6 I 1 R H AR R T dl, Horp
E320 57y G 3, G 45 2 e U R 3 1 v IR I )
9 IR T —B(#3), RV 1L R 45
AW G, A B E X R g A T B E RS d,
245 F 55 0 0 B T8 S A 0 R B R 1Y) Bh g 2
TE S BT 45 AW A, 33X R 6 B 1) 52 B % 4 v 4%
M 5 2R R DR R AL T HIR S %

FEE BRI 25 A4 B S S5 LORBURERS , #E48 h
ZJ5 . E3FIR3LXS 2 5 2 1) A H 0 = T 25
H, E3HXTRRAH M A H 0 TRIH M 1A,
BRut =z Ah, E341. R3Z1AIZS 14X H At 4% S ik
PR R T —2(E4), FATES IR S
AT 10 dJF, 3L XTI i Hh i B R G AN [R] 1 i
BARHR TG T -8, LUl ERT
A I ] 78 X AR 08 N e B, A A B g AR AL
B, HEIRE A T AR M A (] [ B R REAB LS d

2.3 FLAEXENZEME MR ERH S HEM
T

2R S R A R S A W B 7 1) B AR A
ARWFFER I3 ZREPETE B, AN [R)) T > sz ke
LGRS XU i T8 T A= D R T AR 2 R, ok
5% (Shannon index)fCRY A -5 i ; 3% A48
£ (Simpson index) LRI HBEHEEL, S kGl A= P
FEVE th R WL R, TR VEAL A W HE 7 b
IR DL E, TR BOB R ZREME R E Y &
4L H 38 B (MclIntosh index) & ¥ T A4 Wy BEVE 2


http://www.scxuebao.cn

414 HZHR, 45 : Biolog-ECOJT i R T 1 M £ A= P %S FLAA Th X0 MR i 8 fol A= 9 A8 B A 2800 P 1] £ 52 i 1165

15 8 r
—] 6 r ] {' +,4ri
- 6 L T o ol
810 3 54 )
=3 23 | F 28 A
2 5 « E3 < 5L ffl-f - E3 < 5 e'flf « E3
' = R3 | = R3 Fo « R3
}y ~ X} control / ~ X} control }{/ ~ XtH& control
0 N 0 - - 0
0 24 48 76 96120144 0 24 48 76 96120144 0 24 48 76 96120144
B [F)/h B} 8)/h I 8] /h
time time time
(a) (b) ©
15 ) 8 L
15 14—+ V/_+f+%—*
8 8 PR g 6 —
1N e L =
= R £ | A RE,1
X 2 = / / = 2 f,r
® o5t s 5 K#'f « E3 s 5 f ~ E3
| - R3 - R3
}ﬁ/ -~ XTH& control / ~ XTH& control
oL ol v 0
0 24 48 76 96120144 0 24 48 76 96120144 0 24 48 76 96120144
A [H] /h i 18] /h i [E) /h
time time time
(d (e) ®

B2 FIXRE#, BEMEYIELXERNFB

(a) AEIRI:; (b) N3 (o) BER: () IR (o) B (DR, TR

Fig. 2 Sampling on the 1-st day, the utilization of the various carbon sources by intestinal microorganisms

(a) amino acids; (b) amine; (c) alcohols; (d) acids; (e) saccharides; (f) esters, the same below
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Fig. 3 Sampling on the 5-th day, the utilization of the various carbon sources by intestinal microorganisms
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Fig. 4 Sampling on the 10-th day, the utilization of the various carbon sources by intestinal microorganisms
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Tab.1 The microbial community functional diversity index

ZFEMESREL  diversity indices

BUR: i [1]) S 2H

sampling time experimental groups FARIRH FHRTR A &R E
Shannon index Simpson index Mclntosh index

FIRIFE  1-st sampling E3 3.050+0.033° 56.697+0.876" 6.046+0.331°

R3 3.413+0.231 62.801+0.221 5.403+0.562°

%t control 3.363+0.017 38.393+0.289 4.012+0.389

SESKEUFE  5-th sampling E3 3.155+0.272° 82.314+0.223" 7.931£0.291°

R3 3.394+0.013 79.949+0.086 8.091+0.023"

control 3.364+0.103 69.328+0.381 3.949+0.048

F10RIFE  10-th sampling E3 3.29340.031 91.556+0.852 6.492+0.212

R3 3.30420.129 97.015+0.496 6.474+0.539

%t control 3.308+0.059 94.050+0.344 6.324+0.542

e RO S X IR A 2 7 B35 (P<0.05); B P EARHEZ, n=3

Notes: *. the difference between the experimental pool and the control pool was significant (P<0.05); numbers were mean+SD, n=3
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Effects of probiotics on intestinal microbial metabolism and effective action
time of Litopenaeus vannamei by Biolog-ECO

SHANG Bijiao, ZUO Zhihan*, LI Wenyue, SHAO Yingchun, LIU Yichen, SUN Jinsheng
(Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Science, Tianjin Normal University, Tianjin 300387, China)

Abstract: In this experiment, two strains of probiotics, i.e. Enterobacter hormaechei (E3) and Lactobacillus (R3)
were used to feed Litopenaeus vannamei for 4 weeks. The diversity of intestinal microflora of L. vannamei in
experimental group and blank group was compared and analyzed by Biolog-ECO method in the later period
of feeding, in order to evaluate the effect of probiotics on the metabolic function of intestinal microflora of
L. vannamei. The results showed that AWCD in the experimental group was significantly higher than that in the
blank group, indicating that probiotics enhanced the intestinal microbial activity; the ability of intestinal
microorganisms to utilize carbon source was significantly enhanced, which indicated that the digestive enzyme
secreted by probiotics increased the digestibility and absorption rate of prawn feed, thus promoting the rapid
growth of L. vannamei. There were significant differences in intestinal microbial diversity index (including
Shannon, Simpson and Mclntosh indexes), which indicated that different strains had different effects on intestinal
microflora richness of L. vannamei. The results of sampling on the 1st and 5th day after stopping adding
E. hormaechei showed that Shannon index decreased significantly and Simpson index and McIntosh index
increased significantly, and lactic acid bacteria was stopped from adding. The results of sampling on the 1st and
5th day showed that there was no significant difference in Shannon index and Mclntosh index, but there was no
significant difference between them on the 10th day. The results showed that the addition of probiotics to the feed
could change the number and structure of the original microflora in the intestinal tract of L. vannamei and promote
the complex interaction between the microbial communities in the intestinal tract of L. vannamei. In turn, it plays
an important role in maintaining or promoting the health of L. vannamei. It also showed that the two probiotics

should stay in the intestines of aquatic animals for at least 5 days.
Key words: Litopenaeus vannamei; Biolog-ECO method; probiotics; intestinal microorganism; diversity index
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