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, 5 x 10° PCR E Z N.A Oycle-Pure Kit (D6493
I 4 ,6h N 01 ,Omega) pMD18- T Vector
, 0.1%KMnO, (TaKaRa) , E. coli DHB! ,
N3 , ,
30 500 16S rDNA GerBank
, i, BLAST ,
10° /i, , , Ribosomal Database Project-11
, 28(+1) (z) et (B.
8h subtilis) (B. licheniformis)
N3 Z ( 100h , (B. coagulans) (B. dausi)
) , (B. megaterium)) 16S rDNA
, (Lactobacillus cassi , GenBank
1.4 X61135) , Qugalx 1.8
1.3 , Na3 5 , Pylip 3.65 ,Neighbor
(Aso) joining , Boosirgp1000
, 10
5x 108CRU/ nL , i, 1.7
10°CRU/ L, : (ANOVA) ,
N3 V) Duncan’ s ,p<0.05
,p <0.01
1.5 (1] SPSS Verson 11. 0
ou4 U8 ( 5
20u4 0U8)
1.6 16SrDNA E ZN.A Bacterid 2.1
DNA Kit (D3450-01 ,0Omega) o4 U8 N3 z ( 32h ), 22
DNA , 16S rDNA
,27F:5' -AGAGITTGATCCTGGCTCAG 3’ : 90 % :
1492R: 5’- GGTTACCTTGTTACGACTT-3’ Tag 2 ., : ( 1)
DNA PCR ,PCR 94 5min; Z , )
94 40s,50 40s,72 90s,29 ;72 10min , ; ou3 16 21
ab
f;, Z:(:):W % ab ab
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1
Fg 1 The dfectsd Badllus p. used for initid screening on the suniva rate of  Litopenaeus vanname larvee from nawplius  to zea

,p<0.05
The different letters above the column indicate dgnificant difference, p <0. 05
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Z (p> %
0.05) , , (p<0.01), , nu4
, (p<0.05) ; U2 4 0U8 2o 50 %
781112 15 17 19 22 8 (p<0.05)
(p<o0.01) , ou4  ou8
(p<0.05) ,
10 2.3
(D ( 2 o4
2.2 20uU8 (B. firmus)
10 N3 % (B. cerews) : ou4 U8
2 , , 10 B.firmus B. cereus
70 -

250K 25 % (%)

zou2 zoud zou7 zou8 zoul 1 zoul2 zoul5 zoul7 zoul9 zou22 A
kb3
2
Fg 2 The dfectsd Bacdillus gop. used for seoond screening on the surviva rate o Litopenaeus vanname larvae from nawplius  to zea
,p<0.05

The different letters above the column indicate sgnificant difference, p<0.05

1 zou4  zou8
Tab.1 The nomhologcd characterigics of grans 2014 and 20u8

( 37 240
Sran Durce  Golony characters (common nutrient plate 37 ,24h) Cdl characters Soore characters
p.o[V78 , , 1—2mm, ) ) ) )
(0.7—0.85)um x (1.8—3.5)um,
0u8 , , 3—5mm, ) ) )
(L0 1umx (2.6—5.0)um,
2 zoud  zou8

Tab.2 The physologcd characteridics of gtrains 20u4 and 20u8

Items oW B. firmus!t!! U8 B. cerews!™!
Cadae + + + +
Aneerobic goath - - + +
VP VP determination - - + +
VP pH<6 End pH o VP culture <6 - - + +

VP pH>7 End pH o VP cuture >7
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Items pol1} B. firmus!® U8 B. ceres!™
D Acid production of D-gucose + + + +
L- Acid production of L-arabinose - - - -
D Acid production of D-xylose - - - -
D Acid production of D-mannitol + + - -
Gas production of g ucose - - - -
Casein hydrolyss + + + +
Gatin hydrolyss + + + +
Sarch hydrolys's + + - +
Gtrate utilization - - - +
Propionate utilization - - + ND
Tyrosne hydrolyss + d + +
Phenyldanine deaminase - d - -
Yolk lecithinase - : + +
Nitrate reduced to nitrite + + + +
Indole production - - - +
pH 6.8 Gowth under pH 6. 8 nutrient WP + + + +
pH :5.7 Gowth under pH 5. 7 nutrient oup - - + +
2 9Nad Gowth under 2 % Nad + + + ND
5 9%aNad Gowth under 5% Nad + + + ND
7 %Nad Gowth under 7 % Nad + + + d
10 % Nad Qowth under 10 % Nad + ND + ND
5 Qowth & 5 - - - -
30 Qowth at 30 + + + +
40 Gowth a 40 + + + ND
45 Qowth a 45 + ND + ND
50 Qowth a 50 - d - -
B- B-heenolyds - ND + ND
M - Y ND": S d:11%—89%

Note? +” :Podtive;"

2.4 16SrDNA
ou4  20u8 16S rDNA
1511bp  1512bp, , GenBank
DQ173158 DQ173159 NCBI BLAST
, ou4  ou8  16S IDNA
B. firmus B. cereus ,
99 % (
3) ou4  0u8 B. firmus
cereus
3

3.1

- " :Negativet? ND” :Not determined? d” :11 % —89 % postive drans

[14,15]

B. ,
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Lactobacillus casei(X61135)
B.megaterium(X60629)
zoud(DQ173158) i
B firmus(AJ717384)
B.firmus(AJ717383)

B firmus(D16268)
B.firmus(X60616) B firmus-subgroup
B.hackensackii(AY 148429)
B.benzoevorans(Y14693)

B jeotgali( AF221061)
B.bataviensis(AJ542508)
B.novalis(A)542512) -
B.subtilisgtAF074970) n
B.licheniformis(X60623) B.subtili-subgroup
B.coagulans(X60614)
B.clausii(X76440)
B.anthracis(AY 138382)
B.anthracis(AY138383)
B.anthracistAE017025)
B.cereus(AY425946)
B.cereus(AY138277) B.cereus-subgroup
B.cereus(AY 138278)
B.cereus(AY138276)
zou8(DQ173159)
B.cereus(AEQ17280)
B.cereus(AEQ17266)
Beereus AEOIT264) ]

L

J

[l [

3 o4 U8  16SIDNA ( )
Fg 3 Phylogenetic tree of grains z0u4 and z20u8 based on the 16S rDNA sequence (accesson numbers in parentheses)
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() ,
20uU8 )
[2,3]
3.2
B. subtilis
[17.18] 16S DNA
ou4  ou8
, B. firmus B. cereus
( 3 ,
B. megaterium B. subtilis , B.
megaterium B. firmus nu4
;20U8
B. anthracis ,
B. cereus B. cereus
[19]
[12.13] Janice ™
B. cereus B. firmus 101
3.3

(

. Verschuere 12 : ,

» [20]

),

ou4 U8
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SCREENING AND IDENTIFICATION OF TWO PROBIOTIC BACILLUS STRAINS
FOR SHRIMP LARVICW TURE

WEN Chong-Qing'' %, LAl Xin-Tian*, HE Hong® ,XUE Ming" and ZHOU Shi-Ning®
(1. Fsheries Cdlege, Guangdong Ocean University, Zhanjiang 524088;2. Schod d Life Sdences, Sun Yat-sen University, Guangzhou  510275;
3. Agricultural Cdlege, Guangdong Ocean University, Zhanjiang 524088)

Abstract : 22 srainsdf Badillus with different characters were ilated from il and shrinp ponds. Approximetely 5 x 10° logar
rithmic phase cdlsdf every drainwere adminigered into 500 L seawater culturing Liptopenaeus vanname nauplius  larvee re-
gectively. Based on the dfect of Bacillus on the surviva rate of L. vanname larvae metanorphods from nauwplius  to z0ea

, 10 grains which had very dgnificant (p<0.01) efectson larvd metanorphoss were screened initidly. Then from the 10
drains screened , two grains, z0u4 and 20u8 which had nore significant (p < 0. 05) dfectson larvd metanorphos's than other
grains were selected as potertid prohiotic Bacillusfor L. vannamd larviculture. Gombining pherotypic and physologica char-
acteridics, 2004 and 20u8 were identified initidly as B. firmusand B. cereus regpectively. To invedigate the phylogenetic pos-
tion of drains 20u4 and 20u8 , about 1.5kb 16SrRNA geneswere sequenced and conpared with that of related grains, which re-
veded that drains 20u4 and 20u8 exhibited the highes levels of dmilarity to B. firmus and B. cereus regpectively , dnilarity
val ue were dl above 99 %. Phylogenetic tree was condructed based on genetic distance andys's, which d showed that drains
20u4 and 20u8 cludered as B. firmus and B. cereus regpectively. Based on the results obtained , grains zou4 and zou8 were
idertified as B. firmus and B. cereus regectively.

Key words: Probiotic; Badillus; Screening; Identification; Litopenaeus vanname ; Larvae



