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Abstract; The purpose of the study is to screen and identify amylase producing bacteria in the Black
Lake in Yuli county, and to optimize the conditions of enzyme production. A high amylase producing
strain HM —22 was screened from 43 strains of bacteria, has carried out morphological identification, mo-
lecular identification of 16S rDNA and optimization of enzyme production conditions were carried out. 43
strains of bacteria were isolated from 30 water, soil and mud samples in the Black Lake in Yuli County,
and 14 strains producing amylase were screened out. The enzyme activity was determined by Yoo meth-
od, a strain with high enzyme activity was obtained and named as HM —22. By gram staining, colony
morphology observation, physiological and biochemical tests, 16S rDNA sequence alignment and the sim-

ilarity of Bacillus tequilensis was 99. 8% , belonging to the genus Bacillus. The optimization of enzyme
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production conditions of strain HM —22 was determined and the best condition for producing the enzyme

is: the optimum temperature of amylase production was 40 °C, the optimal carbon source is soluble

starch, the optimal nitrogen source was beef extract, the optimum reaction pH was 6. 0, the optimum cul-

ture time was 24 h. After optimization, the enzyme activity of strain HM - 22 reached 147. 53 U/mL from

the initial activity of 122. 45 U/ml., enzyme activity increased by 17% . The study provides a theoretical

basis and reference for the screening of strains with high amylase activity in Xinjiang salt lake bacteria

Key words: Black Lake in Yuli County; Bacillus; alpha — amylase ; enzyme activity determination; op-

timization of enzyme production conditions
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e IR B B S T . M
HM -22 + + + + + - + + + + + + +
WERRE  + + + + + — + + + + + + +
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( http: //www. ezbiocloud. net/eztaxon ) ( Kim et
al. , 2012) , A AIUME B S A DGR BR 1Y 16S rDNA
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Bacillus amyloli quefaciens subsp. Plantarum (FZB42™) CP000560

97
— 98
0.005 68

Bacillus vanillea (XY 18®) KF986320

Bacillus methylotrophicus (KACC 13105() JTKJ01000077

ﬁ Bacillus siamensis (KCTC 13613(D) AJVF01000043

Bacillus amylopiquefaciens subsp. Amyloliquefaciens (DSM 7M) FN5 97 644

34

Bacillus atrophaeus JCM 9070™) AB021181

Bacillus vallismortis (DV1-F-3") JH600273

HM 22(KX866452)

96 64L

70

67
59 Bacillus subtilis subsp. Subtilis NCIB 3610™) ABQL0100 000 1

Bacillus tequilensis (KCTC 13622) AYT001000043
Bacillus subtilis subsp. Inaquosorum (KCTC 13429™) AMXN01000021
[* Bacillus subtilis subsp. Spizizenii (NRRL B-23049) CP002905
o4 | Bacillus mojavensis (RO-H-1") JH600280

39 Brevibacter ium halotolerans (DSM 8802") AM747812

Bacillus sonorensis (NBRC 101234 ®) AYTN01000016
99 }Bacillus licheniformis (ATCC 14580™) AE017333
Bacillus aerius (24K™) AJ831843

Bacillus galliciensis BFLP-1M)FM162181

99

&l 1
Fig. 1

Bacillus vietnamensis (15-1M) AB099708

[ Bacillus acidicola (105-2(M) AF547209

P B
89 Bacillus shackletonii (LMG 18435(™) AJ250318

Wk HM =22 i RS LB
Phylogenetic tree of strain HM —22
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Fig.2 The determination of optimal time in producing

amylase by Bacterium HM —-22
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J&, H Yoo Bt RiE4 AN o - TEMBHE J1, 45

W3, K3 AIEH, pH 6.0 I, #kiE HM -
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1601
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Fig. 3 The impact of initial pH on Bacterium
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HM -22 in producing amylase

2.4.3 REFRECRKIE B IO R G
3 JEE] 30, 35, 40, 45, 50 CH Yoo it R k5
BIGE o - TERIBENG J), 4R WIE 4, 4 ATE
W, MR 40 CHFRRE HM - 22 o — 38R 71
KB EE, A 147.53 U/mL, Bl IR B2 09 T e il
G 1B AR, 50 °C B 3 4 g 05 M 3 A 2R 0,

Fitg & S AR EAG,  t el LA 2 B HM - 22 o — 3
By Bt I 7 B i IR EE A 40 C
2.4.4 REBOR BUEEMRBIBRIE, 535 AT
PEVEAT . RIKS A 2 B AR 1 A B R Y R
24 h J5H Yoo M KL ELINAE o — JEMIEEG 77, 450
5. HES AIE W, DIRTE M uE R A ik U5 B P ik
HM -22 () o - VERI I 1 e, 4 135.35 U/mlL;
DIWIETERRIRET , Rk HM - 22 1) o — JER BT )
TFEH 109.24 U/mL DU 26 4 8 Bk 5 I, 77 Ak
HM - 22 W% J) 2 65.1 U/mL;  DLEME by ik U5
BF, Bfk HM -22 19 o« - JEMTG 7)o 121.82 U/
mL, SIS IR, AR 1 TV T TR R T
BB, RS FIEM BN & R, SRk
HM - 22 [ S A0 52 il i e

160

L 120

£ |
2 80
E ]
s 40_
g2

0 r T T T
30 35 40 45 50
TR/ C

P4 SRR X bR HM - 22 7B 1 5
Fig. 4 The impact of culture temperature on Bacterium

HM -22 inproducing amylase
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% J1/(U-mL)

5 WRUEXTERR HM - 22 = EEEE ) i
Fig. 5 The impact of carbon source on Bacterium

HM -22 in producing amylase

245 REFROR BUBREHBATE, 55 4E R
B OIR RE R R B A o AR BE SR R B 24 h
J& F Yoo et RIEME o — JERIEEHE 1, 25 ILIE 6,
HE 6 ATAEH, LA RE A IEE Pk HM - 22 11y
o — VEMEEG SR, A 132,54 U/mL, DIBA A
FURET MR HM - 22 1) o — JER B G J1 T BER
96.39 U/mL, LURZE NEIEETHEHE HM -22 (1) o -
VEMI IS 1o 39.92 U/mL, DA R & o0 0 U6 B 1A
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Bk HM - 22 BYEES J1 0 46.18 U/mL, 4 HAE AR
DRI EEG PR, SRR, R RERE ALK
W, AHTREAERER, SRk HM -22 iR
RN

160
i 120 1
E |
g’ 80
E ]
m
0 . ' .
T WA RE T R Bt

K6 RIEXTEHR HM - 22 7 [iFRE ) 15200

Fig. 6 The impact of nitrogen source on Bacterium

HM -22 in producing amylase
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Pl B K A TR AR A T S 0, JFIiE i 1 — k™
BTG HEAL R PR HM - 22, B85 A Ak
F116S r DNA 4y 7% HM - 22 (KX866452) 5
Bacillus tequilensis FFRITER 99. 8% , ¥4 XKE N
TR . XTEEPE HM =22 7R Sk Ae s
P BB W 2 VR IR IE R EE O 40 °C,
G AT PEERY , Bl AN R, Rl
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B EEE R T A
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St Al mT LA NS 1 5 98 4 i A A 2L R A
J2 A 2R A A 7 S AE T T 2 L
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ELR AN (B 7 VE Ry Bl G AN BT a3 B, AR
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S S TE R R BRI, L AR I E ik
MR IR TERIBR, BTN, R R 1
TEXE o — VR B IR 0k A W AR PEREAT RIS,
RS HRE AR E AT TR . %t X 2R AT
T R 73 AR DT B B AR PR R U AU
pH . T SR il B LA % 7 il d A 6 () 25 5 TG,
AR MR AR LE , A — 2 AR A 1 22
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