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Screening and Identification and Study on Antimicrobial Activity of Bacterial
Isolates from Honey

HAN Hui-li, CAI Yu—jie, GUAN Zheng-bing, SUN Fu-bao, LIAO Xiang-ru"
(Key Laboratory of Industrial Biotechnology , Ministry of Education,Jiangnan University, Wuxi 214122, China)

Abstract: Eight Bacillus strains were screened out successfully from four honey samples. Theses
strains were identified by colony morphology , physiological and biochemical characteristics,and 16S
rRNA gene sequence analisis. Eight isolates exhibited antimicrobial activity against Escherichia
coli,Shigella dysenteriae S;NaCl and Serratia marcescens SYBCTO2. Based on the study of
antimicrobial activity by the isolates of bacteria,it was found that some strains might inhibit other
colonies growth through competitive ,and some strains might inhibit other colonies growth by its
metabolism produced inhibitory substances.
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112 #T+R (Escherichia coli)

(Shigella dysenteriae S;NaCl),
(Serratia marcescens SYBCTO02)

1.1.3 5%

1) (gL 5.0,
10.0,NaCl 5.0,  20.0;pH 7.2~74,
2) :
20% 30% .40% .50%
3)TSA ( gL): 17.0,
3.0, 2.5,NaCl 5.0, K,HPO,-3H,0 2.5,

15.0(  7.5);pH 7.1~7.5,

4) (  oL): 5.0,
10.0,NaCl 5.0,pH 7.2~7.4,

5) (gL 200,

20.0,K,HPO,-3H,0 1.5,MgS0,-7H,0 2.5;pH 7.0,

:NaCl 0.85 g/dL,

1.2
121 #AAiik 4
75% , 200 ul
30 C

122 A KE
20 g/dL
,30 C
20 ¢/dL
30 g/dL ,
40 .50 g/dL

123 BHAER

1) :
,30 C
24 h, i« )
( )
V-pP M-R
2)
NCBI Blast
BioEdit , MEGA 4.0.2
( Neighbor—Joining method )

1 000
(bootstrap value)

124 5 & & 238 7 B 69 39 4 4F A
TSA (1.5 g¢/dL

) ,30 C 48 h,
TSA (0.75 g/dL )
40 C ( ), 2mL 200 ul.
) ) ,30 C
24 h, ",
125 S aHABRGIEHER
,30 °C.200 r/min 12 h,
50 mL ,
4% ,30 °C 200 r/min 72 h,
8 000 r/min 15 min,
0.22 um
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o 3 200 uL. , ; X1,X2,W1,A1,A3 30 g/dL
(9 mm), 100 uL ; Al 40 g/dL.
,30 C 24 h, o ;8 50 g/dL
AAGERATETOONEA T
2.1 221 AGKRHENEA LR AENLER
8 , : : X1 ,
X1,X2 ;WI1,W3 JAL, ;X2 , , ;W1
A3 ;Zao2 ,7a03 o , ;W3 sAl ,
) , , ;A3 ,
. , ;ZaOZ . .
;Z.a03 , , )
8 20 g/dL. Zao2 o 1,
1

Table 1 Physiological and biochemical characteristics

I S T S T O A
+ + + + + + + +

- + + - + + + +

V-P + + - + + + - -

M-R - - + + - - + +

+ + + + + + + +

+ + + + + + + +

+ + + + + + + +

— — - - + + — —

- + + - + + + +

+ + + + + + + +

+ + + + + + + +

_ + _ — _ _ _ _

+ + + + + + + +

+ + + + + + - +

D- + + - + + + + +

a- + + + + + - - -

D—(+)- - + + + + - - +

+ + + - + + - -

D- + + = = 3 + = =
24 N =7 N . o
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222 Foitiestegg MEGA 4.0.2 ,
( Neighbor—Joining method )

o 97 Al

Bacillus subtilis  SCUT09 ( FNB69038.1)

& Bacillus atrophaens  NBRC16183 (AB681057.1)
99 —: Bacillus subtilis  ZWQ-1 (FR729926.1)
92 X1
100 . - I X2
100 Bacillus licheniformis  SCA1228 (JN998733.1)

Bacil lus pumilus YPB10-2 (JQ308586.1)

29 100 w3

lglg[ Bacillus firmus  KU3 (JFR95479.1)

Bacillus firmus  NBRC3330 ( AB680064.1)

100 Wi
= 76 { Bacillus megaterium  SVC1 (JQ655729.1)
65 _‘: Bacilluy circulans 1057 (IN645947.1)
100 100 Bacillus circulans 1419 (IN645982.1)
1 Bacillus coagulans NBRC 3557 (AB680118.1)
L Bacillus coagulans NBRC 106568 (AB682459.1)
_ﬂl—_' Zao2
— Bacillus thuringiensis ~ $s3 (JF833089.1)
100 Zaod
T4{'_—_ Bacillus cereus  PR15 (JQ435675.1)
Bacillus aguimaris  T-21 (HE661621.1)
N
100 Bacillus aminoverans  Mali 57 (AY211151.1)

e X1, X2, W1, W3, Al, A3, Zao2, Zaod '-{'J'RH- S, H ﬁ:‘ JGenBank! 11 |‘1“| ¥,
(5458 2 1 R L GenBank S R &

B 1 MEGA4.02 @ e 8 5k BE A 16SrRNA EE R G2 A #
Fig. 1 Phylogenetic tree of the 8 isolated strains structure by MEGE4.0.2

X1 16S rRNA pumilus YPB10-2 (JQ308586.1) 100% ,
1 424 bp, Bacillus subtilis ZWQ -1 (FR 100% , W3
729926.1) , 92% , Bacillus
99% , X1 pumilus , W3
(Bacillus pumilus) ; Al 16S rRNA
, X1 1574 bp, Bacillus subtilis SCUT09
(Bacillus subtilis ) ; X2  16S rRNA (FN869038.1) , 97% ,
1 423 bp, Bacillus  licheniformis 99% Al
SCA1228(JN998733.1) 100% , , Al
100% , X2 (Bacillus subtilis) ; A3 16S rRNA
Bacillus licheniformis 1 580 bp, Bacillus aminovorans Mali 57
, X2 (Bacillus (AY211151.1) , 100% ,
licheniformis ) ; W1  16S rRNA 94% , A3
1 427 bp,  Bacillus megaterium SVC1(JQ655729.1)
100%, 99%, W1 , A3 Bacillus sp. SYBC-hb6;
, W1 Zao2  16S rRNA 1 577 bp,
(Bacillus megaterium) ; W3 16S Bacillus thuringiensis Ss3 (JF833089.1)
rRNA 1 423 bp, Bacillus , 100% , 99% ,
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s Zao2
(Bacillus thuringiensis ) ;Zao3
16S rRNA 1 433 bp,
Bacillus cereus PR15 (JQ435675.1) ,
94% , 9% , Z.ao3

(Bacillus cereus) .

2

X1 (Bacillus

subtilis) , X2 (Bacillus

licheniformis) ,W1 (Bacillus

megaterium) , W3 (Bacillus

pumilus) ,Al (Bacillus subtilis ),

Zao2 (Bacillus thuringiensis ) ,

Zao3 (Bacillus cereus) 8
2,

Table 2 Honey isolates species name and species origin

Bacillus subtilis SYBC-hb1

X2 Bacillus licheniformis SYBC—hb2
W1 Bacillus megaterium SYBC—hb3
w3 Bacillus pumilus SYBC-hb4
Al Bacillus subtilis SYBC—hb5
A3 Bacillus sp. SYBC—hb6
Zao2 Bacillus thuringiensis SYBC—hb7
Zao3 Bacillus cereus SYBC—hb8
23
3
3 3

Table 3 Antimicrobial activity of the bacterial isolates

against three indicator bacteria

X1 + + +
X2 = = -
W1 = = -
w3 = - -
Al + + +
A3 + + +
Zao2 + + =
Zao3 + = -
47 34=" .
X2,W1,W3 ; X1,
Al1,A3,7Za02,7a03 , 2,

2011.06

2010.09.15

2010.06.20

2010.05

X1,A1,A3,Za02,7a03 ,

’ ’

, X1,A1,A3,Za02,7a03

’

-X1,A1,A3,7Za02,7Za03
, X1,A1,A3,
Zao2 ,7a03 5
2.4
X2,W1,W3
) 4, 3
, X2,W1,W3
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Fig. 2 Antibacterial activity of Zao2 against Serratia
marcescens SYBCT02
X1,A1,A3 ,
2 3 N 40
XI1,Al (Bacillus subtilis) ,
(Bacillus subtilis)
(lipopeptide antibiotics ) |
(lantibiotics ) B-91
[10]
X1,A1 , )

o A3

4
Table 4 Antimicrobial activity of the bacterial isolates of
liquid fermentation against three indicator

bacteria

X1 + + +
X2 - - -
W1 - - -
W3 - - -
Al + + +
A3 + + +
Zao2 - - -
Zao3 - - -
(U7 — .
7202 ,7a03
, Zao2,7a03

, Zao2 ,7ao3 o

B3 A3,Zao2,7Zao3 B4 B il ¥ Xk B 4T & RO #04E A

Fig. 3 Antimicrobial activity of the liquid fermentation of

A3,7Za02,Zao03 against Escherichia coli

B4 X1,X2,A1,A3,Zao3 EBRMERDERKEHN
H1EMA
Fig. 4 Antimicrobial activity of the liquid fermentation of
X1,X2 ,A1,A3,Zao3 against Serratia marcescens
SYBCT02

AR
4 8

, 8

’

( 85%), \ N

[11]
o

o

(Bacillus subtilis ) ,
(lipopeptide antibiotics ),
surfactin, iturin, plipastatin ",
5
(bacteriocin), subtilosin,sublancin, subtilint™

nisin (lantibiotics),
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