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Optimization of Fermentation Conditions for Cold-adapted Amylase Production by

Micrococcus antarcticus and Its Enzymatic Properties

FAN Hong-xia'*» LIU Ying', LIU Zhi-pei'

(1. Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China;: 2. Graduate University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: By single factor experiments, the fermentation conditions for cold-adapted amylase production from Micrococcus antarcticus were
determined as follows(medium g/L): Na, HPO, 2.0, KH, PO, 1.0, MgSO, *7H,0 0.1, NaCl 5.0, (NH, ),S0, 2.5, maltose 5.0, trace element
solution 5.0 mL; pH 8.0, 100 mL/Erlenmeyer flask (500 mL); cultivation was in a rotating shaker at 12°C and 160 r/min for 64 h. Under those
conditions; the highest total enzyme activity (2.6 U/mL) was obtained and increased by 10.8 fold compared with the original value of 0.24
U/mL before optimization. This amylase was purified by concentration with ultrafiltration membrane module; Hitrap Q anion exchange
chromatography and Superdex 200 gel filtration chromatography . The optimal temperature and pH for the purified amylase were 30°C and 6.0,
respectively . It still showed high activity at low temperature 10-15°C . It was sensitive to high temperature but was stable at pH 6.0-10.0 with at
least 70% activity remained. These results indicated that it was a typical cold-adapted enzyme. The enzyme activity was stimulated by Ca’*
Mn** ,Co’* and Mg™* ; but inhibited by Zn®* , Ba®* » Ag*» Cu®* , AP*, Fe’*, Fe&’* , HZ'* , EDTA and citrate. This cold-adapted amylase
showed resistance to inactivation of 0.1% nonionic surfactants such as Tween 80, TrintonX-100; etc. Its K,, was 0.90 mg/mL.
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Fig.1 Effect of maltose and (NH,),SO, concentration on cell growth and amylase production
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Fig.3  Effect of temperature, pH and aerate volume on cell growth and amylase production
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Table 2 Purification of the cold-adapted amylase

alifl R SRR /mL MEAE R/ /mg MRS /U L% /Uemg ™! T % alifl A5
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B IR A, vk 4 2 0.83 174.3 210 79.2 1.15
Hitrap Q 1 0.27 116.4 431 52.4 2.36
Superdex 200 0.3 0.22 100.4 456.3 45.6 2.49
120 120
(@) #EE (b) pH
100 | 100 |-
< 80 [ £ 80 |-
§ 60 - § 60 |-
® ®r
® gl ST
20 - 20 |-
0 0 1 1 1 1 1 1
60 4 5 6 7 8 9 10 11

B 6 REFN pH A EGE LRI

Fig.6 Effect of temperature and pH on amylase activity
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Fig.7 Effect of temperature and pH on the amylase stability
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Table 3 Effect of metal ions and chelators on enzyme activity

BIEET AR X g BEET AH X B
W& il W/ % Vi& gl W/ %
S| 100 Ba®* 71.4
Ca?* 132 EDTA 66.0
Mn?* /Co** 123 Ag* 38.24
Mg * 121 Cu?* 18.3
K* 100 AP 13.2
L2+ 95.69 Fe2* 7.3
It 86.1 Fe** /HE* 0
Frig e an 76.30

1) #8003 LR K1 (H

2.2.5 DL T M R GT P )T R
LB - I AN [R] B0 2 T v P 7, £E30°C R
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YR, R 4 145 R W, XM Tween R 51 K&
TrintonX-100 45 2 1 B2 [ i 1 771 v A0 A8 e, Ui
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Table 4  Effect of surfactants on enzyme activity

EITRn il AF it EITRn e%il AR
(0.1%) 5/ % (0.1%) 5%

S| 100 TrintonX-100 66.22

Tween 20/Tween 40 94.17 CTAB 41.31

Tween 60 91.26 SDS 26.86

Tween 80 81.06

DERA 3 RS -1

2.2.6 BB 7 EEL
5 AN 7] JE A 5 1l 1) S N A B, » 5 R
WA 5, e i 2256 10 v, 1-1/0 STE, R4S 31 1%
B8 2 F i e (B ), Sk LA 3R HE K, = 0.90
mg/mL» [ T 20 7 Hp ) A0 i R I T
x5 AREIEYIRE TRRIEHEER v, 70 1/v,

Table 5 The vy and 1/vy of cold-adapted amylase under

different soluble starch concentrations

E#@W’E/mg'n&’l o/mg* (mL*min) ~! 1/vo/mL*min*mg ™"
1 0.027 37.037
2.5 0.035 28.571
5 0.042 23.810
7.5 0.046 21.739
10 0.049 20.408
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