PR B—21EFUbE e R e
1% 7€ Be kg Pk o

— K a2
? > 1,2’ 5}’1 /Hﬁ 12 'L’ﬁi’)&\‘ 1,2, %_\_\(53—2‘7];\ 1,2’ /)}%/rﬂ“ *1,2
(1. VLR R Tl AEYHEARET nﬁiﬁiﬁ 2, VL OB 2141222, V1R K% 9 TR ABE, 1195 B8
214122)

WE: Ao B AFENFRAA T HRLE KRG B-FILIEFIH A, 5T AR F M
H (Bacillus licheniformis) , 3+ % % % Bacillus licheniformis SYBC hb15, %64t % B 5t #F 70 2 Bl 5
PSR, VAAR FE B By —B-D—¥ 5L (ONPG) A &4, B. licheniformis SYBC hb15 Ff = B—F 5L#E 3
By 8 3R 38 R B BB 38 BT 60 °C ;70 CAX R 60 min /5 B & N ARG 65% , B 42 % 0 AL M
L eg # A Talaromyces thermophilus R 4 B—¥ SLAE 5 B4R, #] £ 48 3 3K AR 7& b 4 4 ) 42
35, Wk, B. licheniformis SYBC hb15 Ff /= 44 B—F 5U4E 3 B B A 4% % 09 AR & M Ae F) 8 4B it
WA ARAFE T m R # A

KEF: B-F BT, B RFIAFA

FESES.Q815 XEHS:1673-1689(2019)07-0049-09 DOI:10.3969/j.issn. 1673-1689.2019.07.007

Identification of Thermostable 3—Galactosidase—Producing Bacillus Strain
from Honey and Enzymatic Properties

LI Yun'?, ZHU Shaohua'?*, GUAN Zhengbing'?, CAI Yujie'*, LIAO Xiangru™*
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. School of Biotechnology, Jiangnan University , Wuxi 214122, China )

Abstract. A B-galactosidase-producing strain was screened from bacillus species isolatated from
honey. The strain was identified as Bacillus licheniformis by an in-depth study and named as Bacillus
licheniformis SYBC hbl5. B-galactosidase expressed by Bacillus licheniformis SYBC hbl5 was
purified for the study of enzymatic properties using o-nitrophenyl-3-D-galactoside (ONPG) as
substrate. The result showed that the optimal reactive temperature of the B-galactosidase was 60 ‘C,
and it had high thermal stability when incubating the enzyme at 70 ‘C for 60 min with 65% residual
activity. Compared to that of the enzyme from Talaromyces thermophilus,glucose presents less
inhibition to the hydrolytic activity of the B-galactosidase. Therefore,the [-galactosidase produced
by B. licheniformis SYBC hbl5 has good potential in the industrial application because of its high
thermostability and resistance to glucose of high levels.
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Tablel p-—galactosidase activity of each strain

hb15 212.7
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211 BAFRAAEANLSIELT  HH WIS TE
LB 535235 1 R W V% , D4 A3 55 AR Ko
FAE G, S5 A R ORLRE AR A, T AR R AR g
Y BHME , K/N R 0.8 pmx1.5 wm, DL §f B iz
8l U R, AR A AR AR WL 2,

%2 Bk hb15 B4 1B A AT

Table 2 Physiological and biochemical characteristics of

hb15
] 2 + MR {55 4+
W + 5| e 3 2 +
R + Tt e 5 R FH 52 -
VP i 56 + RN SR I A -

1 : + Positive reaction;— Negative reaction

2.1.2 16S rRNA AR L&A KL 75 4% PCR Y
HEARAS A BR hb15 19 16S rRNA BAF IR A B, K/ Ay
1 438 bp, #45 H AT BLAST [a] 514 )3 41 He X, 45
RWZIF I 5 24 8 K R0 ZF AT 3 Bk 9 168
rRNA 3 K5 51 59 A AL M 3K 21 99% LA L, W Bacillus

LRSSt HULFIR 20195 £ 3BELETH




RESEARCH ARTICLE

LI Yun,et al: Identification of Thermostable B-Galactosidase—Producing

Bacillus Strain from Honey and Enzymatic Properties

licheniformis  Xmb047 #1  Bacillus  licheniformis
MLI03A 3% B 7 BRASE 25 R P AR 7 510 A B v 1)
AR, T8 MEGA4.0 B 3547 38 38 3 A A kA A
Fadt S5 UL 1,

100

98

100

S5 T T R A A B AR AL M R 0 TR PR
NEEMEA R B P M K AT B (Bacillus
licheniformis ), i % A Bacillus licheniformis SYBC
hb15,

72 |Bacillus licheniformis Xmb047 (KT986173)
100§ "Baciltus licheniformis ML103A (KC692195)
Bacillus sp.hbl15 (KF863815)

Bacillus licheniformis ATCC 14580 (NR_074923)

Bacillus amyloliquefaciens DSM 7 (NR_118950)
99

Bacillus amyloliquefaciens FZB42 (NR_075005)

Bacillus pumilus ATCC 7061 (NR 043242)

Bacillus cereus ATCC 14579 (NR 074540)
[ Bacillus aryabhattai B8W22 (NR 115953)

0.005

100 L
00 Bacillus megaterium NBRC 15308 (NR_112636)

Bl 1 E-T 16S rRNA EFEF 753t B WAEHERN RS0
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Table 3 Purification of (3—galactosidase from B. licheniformis SYBC hb15
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Fig. 6 SDS-PAGE for purified 3—galactosidase
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Fig. 7 Optimal reaction temperature of 3—galactosidase
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Table 4 P-galactosidases from different microbial sources

and its optimal reaction temperature

i E/C
Bacillus coagulans RCS3 65 [20]
Bacillus licheniformis DSM 13 50 [21]
Bacillus megaterium 2-37-4-1 55 [22]
Teratosphaeria acidotherma AIU BGA-1 70 [23]
Thermotogamaritima 75 [24]
Aspergillus carbonarius 50 [25]
Aspergillus niger van Tieg 65 [26]
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Fig. 8 Thermostability of B—galactosidase
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Fig. 9 Optimal reaction pH value of 3—galactosidase
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Fig. 10 pH stability of 3—galactosidase
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Table 5 Effects of metal ions on B—galactosidase activity

it %

CK 100.00+2.121
Na* 99.010+2.687
K* 110.458+1.07
Co* 35.458+8.839
Cu™ 35.396+1.414
Ca* 2.413+0.919
Mg* 87.438+0.071
Mn* 4.703+1.273
Zn* 83.106+1.202
Ba* 82.042+0.778
Ni* 60.891+4.808
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Fig. 11  Effects of glucose and galactose on 3 -

galactosidase activity
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