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Abstract: To obtain the recombinant expression of gene amyM for maltogenic amylases from
Bacillus stearothermophilus in Bacillus subtilis ,the target gene was PCR-amplified using plasmid
opt—amyM/T as template ,and ligated with the expression vector pHY300PLK , then transformed into
the expression host Bacillus subtilis CCTCC M 2016536. The activity of maltogenic amylases
reached 250.7 U/mL after cultivated in TB culture for 48 h. By optimizing the types of nitrogen
source and the complex of it, the concentration of nitrogen source and carbon source etc. The optimal

fermentation condition was determined as:25.0 g/L yeast extract and 5.0 g/L soy peptone of complex
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nitrogen source, 5.0 g/L of glycerin, initial pH of medium 6.5 and the optimal temperature was 41°C.

Under optimal conditions,the production of maltogenic amylases reached 396.7 U/mL,which was

1.6 times of that before optimization. Further experiments were determined the enzymatic properties

of maltogenic amylase: the optimum temperature of maltogenic amylase was 60 ‘C ,the optimum pH
was 5.5, the half-life was 325 h,respectively. The K,, was 0.95 g/L and the specific activity

is 2 646 U/mg.

Keywords: maltogenic amylases,Bacillus subtilis ,enzymatic properties, fermentation optimization
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Fig.2 SDS-PAGE analysis of maltogenic amylases
22 EMAEBMAL
221 RRMESELAREKFF#HOG YR I
O DA ERE Ry Tl AR YR R R R AR R I
BRI B B oK S ACHE: TB B 352 5 vb 1 1 108 0 26 1
JRREAT WAL [ FEBRE R O 15 /L, HoAfth £y

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.39 Issue 2 2020



FMAR, % . Bacillus stearothermophilus % * ¥ 5 4 B /£ Bacillus subtilis ¥ 49 & 48 F ik B E B4R AL

FEIe T g R e 1.2.4 BEAT RS, WK 3, R
FH B 32 85V 9 RUE 48 h i A1 Bl I H v T Ok
315.68 U/mL, {H I PRV B2 5 (1%, ODgy H B IR
B 3.8 Aidy s MK SR I RAE 35 3% B o — U
i, S HAEIA F] 270.64 U/mL, 5 2 1 i B 1A ok J32
AEIA % 5.8 2247, S X JLARAUUE b 5 R AR i PR M A=

400 - ODaw 110
350 |-
18
300 |-
E 250 z .
£ _
= T T g
=200 . g
P ‘
= 150 4
100
2
50

0 X X <)
P P g

3 HIRMANEBEABTEKM I
Fig. 3 Effects of various nitrogen sources on biomass and
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222 RRARMSEABRAERF TG L
SRR 15 o/L, 53 LABREBER FY 7.5 o/L 5 [FIAE 5
R B EERE A | T AR AR R T AR R R
LERFM AL G RIE, W 4 FoR SRR E
HROGEAMKIEITERS 48 h MLSEETE 5w i) 35
329.67 U/mL, HJ OD iy 4.5, [ R % B8
PR o S VR RN TR

223 AERHXLEOMREHFRFTOMETRE
ME AR A KA B a KRR N R

400 T S ODan 410

= 300 | -
£
S 250 |
Ha
& 200 1

150 |

100 |

50 1

0

0 S U 3
e

4 REERMNEHAEEKM~EHHIZNE

Fig. 4 Effect of nitrogen source compounding on biomass

and maltogenic amylases production
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Fig. 5 Effect of yeast extract concentration on biomass

and maltogenic amylases production
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Fig. 6 Effect of soy peptone concentration on biomass and

maltogenic amylases production

LHSt A SR 2020 FE 395 % 2 1




RESEARCH ARTICLE

LI Yutong,et al: Recombinant Expression and Fermentation Optimization of

B.stearothermophilu Maltogenic amylases in Bacillus subtilis

224

BORAT KA EEEA BN Y o

2.2.3 FPE Ak B 52 A BRI D B SR 2R R A S0
5 /L B H Il R RERE 2 2 TR PR E A LR
ORAIHG 73 I R Dhg B 57 22w e — B U5 A7 408 0 A 1
LER UL 7 o LA CH R B DR B A A
Y R L% Tl AR AR G T JH At o 2 ) i 10 il 229 41
F Ik 7 R R AL, 2 P A R A ok X A 2 AT
(19 A BRI Al B R PR T H T AR
B FR, RLH i g P — ik IS B A 7 g A A e
%0 345.7 U/mL,

400 G ODeoo 110
350
r 18
300
T
é 250 6 .
42 =
;g‘% 200 )
150 14
100 5
50
0 L0

& égﬁ@&%@@%‘ %jgr@@

B 7 kiR TS E A E TR0
Fig. 7 Effect of various carbon source on biomass and
maltogenic amylases production
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Fig. 8 Effect of carbon source concentration on biomass

and maltogenic amylases production
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Fig. 9 Effect of initial pH on biomass and maltogenic
amylases production
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Fig. 10 Effect of temperature on biomass and maltogenic

amylases production
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Fig. 12 Optimal temperature
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Fig. 13 Temperature stability of recombinant maltogenic
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