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Screening and Identification of the Probiotics Strain Y539
Showing Antidysenteriae Effects from Sheep

GUO Yun=ia,HAO Qing-hong,ZHU Bao—cheng
( College of Life Science, Agricultural University of Hebei, Baoding 071001, China)

Abstract: The research was to screening the probiotics curing diarrhea of lamb. A strain Y539 which had strong
inhibition capability against Eacterium coli was obtained with the agar plate diffusion method from dung of healthy
Han Sheep. Then the strain Y539 was characterized by morphological and culture features observation, physiological
and biochemical experiments and 16 S rDNA sequence analysis. As the morphology characteristics and physiological
and biochemical characteristics of the stain was similar to Bacillus and the similarity of the 16S rDNA sequences be—
tween strain Y539 and the type strain was up to 99.92% . According to the results,strain Y539 was finally identified
as Bacillus licheniformis. The survival rates of bacteria after being inoculated in artificial gastric juice,acid and bile
salt environment for different time was determined. The test results showed that Y539 showed stronger tolerance in
bile salt,artificial gastric juice and acid environment.
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31 BRTEFEAT LI o B Ik R AU R AR, LA NA K 5%
BG5S He AT NB B R 3 rp,37°C, 180 r/min %
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1.4.5 ZEHIFFEE Y539 HRkRY 16 S rDNA [ % 5
1.4.5.1  ZEMFTH Y539 B FRFE K 40 DNA (1) 4 B
K H PCR PG FUF AN e BOW B A K I AR 1 &
Tk (5555 4 ~12 h) 750 wL & EP 45 th 4°C F 10 000
r/min 2.0 10 min. TE 3 K. HLEEKEZRITIE
2 (VSR B 0 R TEW) ,4°C T 10 000 r/min Z§.0> 10
min. JiIl 400 pL TE( Tris-HCIl F1 EDTA 18 &) % f#
PUVE . W T A 20 L %55 (50 mg/mL) 2 4%
ARG BT 37TCIRE o, M 8% ) EP 4.
400 wL CTAB,65°C 7K ¥4 40 min. ¥ HI 2 %, il A
400 WL My - S5 (1: 1) BRIk A,4°C. B HL VA,
HIIA 350 WL 48405, % 4% 18 4) ,4°CF 12 000 r/min 5.0
10 mino BBV, AR FRUK R S N B, B % 85)
BT -20C VK4 1 ~4 h,PTyE DNA. B e, 12 000
r/min B> 10 min. PLIELL 75% L EEVE 2 R, X T
(BEREROEESIK) o 153 DNA HL .

4lifk, DNA. fin A 200 wL TE % fi# UT3E , Wi~
JA RNA [iff (20 mg/mL) ,37°C {£ 30 min. JiI A
400 pL My - Af5(1: 1) BRI ,4°C . BT,
A 350 wL &4, %3R4 ,4°CF 12 000 r/min %
> 10 mine B E3E, WA 1/10 /AF1 2 mol/L ¥ KAc
TSN 2 AR T AK S BT -20C AR 1 ~
12 ho BUH,4°C F 10 000 r/min B .0 10 min.
75% L PEPE 2 U, KT . Jin 20 ~ 30 pL TE % f## Ui
T, T —20°C {4 0%

PUAE B0 Jo W 37 1 21 R 0 25 {1 A R
R ke 37 LA 2 mm A2 A, H MY WA X
DNA R B85 91 7, B e o

Y539 1y Ak A2 DNA 97 35 51 %) O 40 i 1Y
16SrDNA 3@ 519, BV IE 5|4 Primer A: 5°-AGA GTT
TGA TCC TGG CTC AGS3’, [z |n] 5| %) PrimerB: 5°—
CTA CGG CTA CCT TGT TAC GA3". PCR ¥ #4111
ZF R 94°C WiAS 1 5 min, SR 5 94°C A5 14 30 5,57°C
B K 40 s,72°C 4T 90 s, 3k 32 ANMEIR , & J5 72°C &
it 10 min. 1531y PCR =¥ & il & alife )5, % b
A TREHR R 55 A BRA /)T
1.4.5.2  ZEFFFH Y539 Hkk 16 S tDNA JF 51 4
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(1.8) B A XF b %) 9 A0 B0 2 4T 4 B, 5 R
NeighborJoining 2 14 #: 5 4t & & ¥ -
1.4.6  ZFAIFFEE Y539 TPk AY I 32 i 46
1.4.6.1 pHTit=ZiXK HMHERA M - IrERE
PRRCR 5 NB M 35 % 5 2 BT ZOR Y pH, 43 5] )
150 mL NB Ji &k $5 32 5P 32 A 2 mL B % ,37°C L, K
Fr 12 h, 5 LIS R H AR pH YA B SR B = 1,
EREFEWI ODyy o LA 600 nm N (9SG A8 £ F2RE 5
SRR PN RN o
1.4.6.2  ZEEAFIE Y539 WAk BRI Z il %
t5 A Y539 43 B A 20 AE ER vk B 4r B A O,
0.1% ,0.2% ,0.3% () NB % 3% 5L v, 37°C 15 33 24
h, SR T ol B R L 1B 10 6 B ARG
1.4.6.3 ZEMIFFIE Y539 Wtk A T.H Wi 52 1A 56
HE 25 A B Y539 Hi I 1% 1ty B2 Fh 2 4y 1 B2 A )
pH» 2.0,3.0 1 4.0 gy A T B W+ ,37°C, 180
r/min¥5 35, 43 B1F 0.0,0.5,1.5,2.5,3.5 h B A
pH B35 TR WA AT AR TR LUAHTR] pH R 32 Fb Y
AT B AZ A, L 620 nm T AW OE SR AE 5
A R X R AR

2 HEREAMN

2.1 EHRARHKYIE

K 73 1 2 B A [R5 Ak 4 s AE R 6 PR T v 22 2l

J& 3 5045 R M T 3 AT A A R R B, M 3

B 56 Bk H A HE UV AT ZF AL 20 1 -
2.2 HEREEKER

I 56 A0 G T Ak R R 31 AR AN [ 25 9 9
B TR R BEA T R O 60 B B A BCR A SR
AT R 8 Bk, AW B B B2 R T 11 mm, W3 1.
H bR Y539 4G AR AR 20 mm 2247, B AL
F8 10 ) R M AT T 9 2RI

®1 EFNEREER
Tab.1 The results of antagonistic activity

from secondary screening

T T
LS H % /mm RS E A% /mm
Strains Antagonistic Strains Antagonistic
average diameters average diameters
Y62 11.5 Y539 20.0
Y53 19.0 Y525 11.5
Y522 16.5 Y559 13.0
Y536 12.0 Y4493 18.0

2.3 REHHEE Y53 AMRHTEEE

Y539 G AR V& FRAE M IR B AR W, BB, AN
B LGOI F T O RS IR R . R
T TS Y539 B RR AR, B A, 4 22 QL (8 12
PP R 1.5 wm 5829 0.5 wm, HUFE Bl A8 X,
R A, IR, R RK 2 0.7 um, 584

0.3 pmo
2.4 HHHAE Y3 AHRMEEENEE LR
&R

R R LR AR L S WG (£
2) o W TR I 0 ) R TR R UG 9 K BN
[F] 1) 5 73, B G T SR 2 R o X HRAH DG STk
ERR 9 TR AR T T 0 28 B A B A A 25 R ) 28 )
Y5-39 TR Bk A ZF FAT 1R A A ZF A A
R2 HNEHE Y539 BRERENSE
Tab.2 The results of physiological and biochemical

experiments of antagonistic strain Y539

i H ltems ZE R Results i H ltems 25 Results
il A g + VP K5 +
JOL BRI WEATIE, + Il +
VER KR + Wi WL, +
5 ( Tween80) i 1 + ik i -
RN AR T - FEMERBERS 4
PR + AR B +
R e+ ZFERERAR +
il R 08 5 - AMERRE  +
HRL(M.R) 15 + ol Rms +
T+ RRE - RRHIME.
Note: + . Positive; — . Negative.
2.5 HEHEHE Y539 EHk 16 S rDNA F 5 ER

s

XFHEICAY Y539 T Ak Bk X 41 DNA 47 3 il )
16 S tDNA F%. B E K Y539 EHikny 16 S 1D-
NA 5 GenBank v Jilr 5 € I & 1Y I A% AE W 9 16 S
rDNA & %) 3 47 H %, {di f§ PHVLI program package
B b 3R TS B 1 B L A5 B0 AR S OC T A
PR I E T RELEW. WERELEW
JIt AR G T B 16 S tDNA J32 91 (4 55 i 55 K 5 1% B
PRATAHRIE LR 3, RE LB UK 1.

M T HE R Y539 9 16 S tDNA J# 41 5 2F /il #F 1
JE& B4 AF I, s o D AR (] P KRS 4 7E 98 % Ao a4
LA BRI 5 A B AR AR AR, X IR AN IR R G2 40
PR 27 0D B AR ol s S R AR 90 25 ) 8 4 0 R A T
KA B ( Bacillus) o [F 0, T Hk Y539 Hith
A ZFE U FF B ( Bacillus licheniformis) W) ¥i #E & A
ATCC 14580 {14 [ J5EAR 004 Fo 8, 38 2 99. 92% , %
FE R R Y539 g A 28 FUAT I
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Tab.3 Similarity of the sequences of 16 S rDNA

between strain Y539 and reference strains

s

Sequence ﬂlg %ﬂ]% *EMH: {%
number Species name Strain number  Similarity
BFAF004589  Anoxybacillus flavithermus DSM 2641 94.61
EF433406 Bacillus amyloliquefaciens NBRC 15535 98.32
AB363731 Bacillus atrophaeus NBRC 15539 98.06
DQ993671 Bacillus axarquiensis LMG 22476 98.23
EF433410 Bacillus licheniformis ATCC 14580 99.92
DQ993672 Bacillus malacitensis CECT 5687 98.23
AB363735 Bacillus mojavensts NBRC 15718 98.32
AB271744 Bacillus subtilis NBRC 13719 98.49
AB021198 Bacillus vallismortis DSM 11031 97.98
BFAF004589 Anoxybacillus flavithermus
-AB271744 Bacillus subtilis
k AB363735 Baclilus mojavensis
DQ993671 Bacillus axarquiensis
d D(993972 Bacillus malacitensis
AB363731 Bacillus atrophaeus
AB021198 Bacillus vallismortis
31 EF433406 Bacillus amyloliquefaciens
22"EF4334]0MHMMM'B
LYO.?-ssv

B 1 4k#E16 S rDNA FHIHMEHERAE Y539
EHREEXERNRZLER
Fig.1 Phylogenetic tree based on 16 S rDNA
sequences showing relationship between antagonistic

strain Y5-39 and related strains
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Fig.2 The growth of strain Y539 in different pH
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Fig.3 The growth of strain Y539 in different
concentrations of bile salt
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Fig.4 The grouth of strain Y539 in different
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BiA:AL 16 S tDNA JF 51 40 B, 15 H #5550 40 1 YS 39
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ZFHFT T S I 8 9 3 O A7 TE A — 2% AR 2
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IS 7 R R S T A I T A A 0 R B s
52 ZR BB KA W A S 4 25 W A W SLIR T I
BRI AR pH R T R 0 A 19 R
R G IREE . Sl TR T4 B B bR 1 2 A L
BB AT S k3 P B /0N R T O 1 B 2
o B TR o R B IR TIE B R 0 25 A T T L% A
KA E A pH (MR .24 hopy AT R B 0 R
BE. S ERE AT ERSMEAETEENE
Xw 5

' WA A 34 B — A T A IR R TR R
AR W 1K R 10 S X 4 455 3 0 WL (1 £k e ke %5 T
T .t B4 OIRHEA ST HLIE, A4
it RGN E B R, 25 AR T OB RE SRR
AR (1) R P S R 6 i VAR R () Rk A B £ 25 A T R A
Jii 8 PP IR R AR o 2 /0N P R 0 v
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T R PR

R R R R A R W A o
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