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Isolation and identification of amylase bacterial and optimization

of enzyme production conditions by response surface
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Abstract: The amylase-producing bacteria were isolated and

screened from the old liquor of Dadian, and the retort was used to
perform the preliminary screening by the iodine fumigation meth-
od. The amylase activity was measured by rescreening, combined
with colony morphology observation, 16S rDNA homologous se-
quence analysis, and physiological and biochemical screening. The
high-yield amylase bacteria were identified to study the single fac-
tors affecting the ability of the bacteria to produce amylase, in-
cluding carbon sources. fermentation time, initial pH and inocu-
lum size, and the optimal enzyme production conditions were de-
termined by response surface optimization. The results showed
that strains 6-10 were Bacillus velezensis. The optimal conditions
for enzyme production were determined by response surface opti-
mization i.e. fermentation for 4 d, initial pH value at 5, and inoc-
ulum size at 10%. After optimization, the enzyme production ca-
pacity reached (164.37+3.25) U/mL, which increased by 4.43
times.

Keywords: high-yield amylase; Bacillus velezensis ; isolation and

identification; fermentation condition optimization
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Table 1  The diameter of colony and transparentcirde
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(c) 6-8% (d) 6-81ETh
1 o@%ﬁ] B M ALY B
The transparent ring produced by the

Figure 1
amylase strain
2 HERBEONNEER
The determination result of enzyme activity in

Table 2

impure enzyme liquid

Bk S BEE/(U-mL D | EékHS  BEE/(UemL 1)
6-8 7.68 29 5.72
6-10 37.13 32 12.65
26 30.77 35 6.48

Wbk S B/ mm W EAS/mm D/d
6-8 17.33 6.67 2.60
6-10 17.67 5.67 3.12
26 12.33 4.00 3.08
29 13.33 5.33 2.50
32 12.33 4.33 2.85
35 14.33 5.67 2.53

J9 33.65 U/mlL, B il 71 250 5 6 69 77 B 05 vk &% &
Pab03.Pab02 # & 2 0 F B 7£ & 8 b 55 8 15 1 4 50 4
31.33,21.52 U/mL, #% F ik 56 7 08 1k B @ bk 6-10 1
HifF G .
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I
2.3.1 JEBUERE BRI 6-10 T A0S TR P AR A SR 2

FAENEHHEEESEBIELE 2., WS eI A
6, 2% T T BT A L ORLRE H 0 2 AR B A 0. B ISR
[B J% e R) 9T 2 Ll PR AT 2 IR L I R

B2 6-l0E%EBER
Figure 2 Colony morphology of 6-10
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Figure 3 6-10 Gram stained cell morphology (X1 000)
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Figure 4 PCR amplification electrophoresis

Bacillus amyloliquefaciens strain GD4a HM055603.1
Bacillus velezensis strain T49 MH000677.1

Bacillus sp. CZB11 KF482862.1

Bacillus sp. DYJ1L28 HQ317167.1

6-10

86! Bacillus velezensis strain APBSDSB38 MG705584.1

Bacillus amyloliquefaciens strain 263AY2 KF836532.1

Bacillus amyloliquefaciens strain Ba—74501 DQ422953.1
77— Bacillus methylotrophicus strain PY1 KC790265.1

41

30

A5 Wik 6-10 RAKEH

=

Figure 5 Strain 6-10 phylogenetic tree
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Table 3 Physiological and biochemical characteristics

of the strain
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RILEAIGE . WM 2F 04T B (Bacillus velezensis) {E
Al b3 A LA A W A A R SR AR W1 L FE 4R
R R R AEY ARG I RN R .
2.4 6-10 k=B EHHRL
241 BRERRXTLAR BIE 6 L. 6-10 Wbk RIE
T I A ] P R A B R B TA) Dy 4 dL RGE ) IR pH
A Rl B R R 109,
2.4.2  Box-Behnken Bt 5450 765 B R X 5 iy B ik
b B BROR B () R0 4 pHL R R 3 A B B i
B ZRAEH A % & R4 Box-Behnken {56 8211 58T, ¥ it
AR W =W O N LD VAT o VT o i ol 5 - N
F4RABBRIT SR NLES,
K H Design Expert 8.0.5 #f4xF % 5 £ 4 217 =115
WA 15 B EG G0 B A8 R BRI ) i pH R £

TG A Ty e
Y=164.46 +8.28A +3.22B— 0.97C +19.91AB —
5.49AC+4.8BC—22.41A" —22.62B —3.65C", (D

B3 6 AJ 0, B HEE R F k22,4, H B E IR
Bt B2 (P=0.000 2), 2 BT A % (P=0.112 4>>0.05) ,
DI R FLSE . [ R E R AL R —=0.966 4, £ W]
Wi 7+ A 0 L S {5 T80 =2 ) L A A 1 4L B
AR T B RATIN .
2.4.3 Tt g g ol TET 4 A 7 g % W R R0 4R
pH R0 &E 3 AN PR 5 W W 22 1] 38 B AR A X € B i T ok
T 1) 5 0

o1 7 R K R R R b pH B 2 R AE A

& 4 Box-Behnken i1 A Zxk FiZitFE
Table 4 Box-Behnken horizontal design table of

experimental factors

2 1 A KRR /d BAI pH C Hefil e/ %
—1 3 4 8

0 4 5 10

1 5 6 12
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Figure 6 Single factor test results of optimized enzyme production conditions of strain 6-10
% 5 Box-Behnken X3t 54 R x6 MEEMERAFENFTEZSN
Table 5 Design and results of Box-Behnken experiments Table 6 ANOVA for response surface quadratic model
= A B C fiti7G /(U « mL~1) TR CHFIrA A BWME FM P WEME
1 0 0 0 164.85 Y 7 102.99 9 789.22 22,40 0.000 2 * %
2 0 —1 1 133.85 A 548.30 1 548.30  15.56 0.005 6 * %
3 0 0 0 167.11 B 83.14 1 83.14 2.36  0.168 4
4 1 0 1 141.36 C 7.57 1 7.57 0.21 0.657 1
) 1 0 —1 154.32 AB 1585.23 1 1585.23 45.00 0.000 3 * %
6 0 0 0 160.55 AC 120.56 1 120.56 3.42 0.106 8
7 0 1 1 140.61 BC 92.16 1 92.16 2.62 0.149 8
8 —1 0 —1 124.46 A? 2 113.95 1 2 113.95 60.00 0.000 1 * %
9 —1 0 1 133.46 B? 2 154.71 1 2 154.71  61.16 0.000 1 * %
10 —1 —1 0 124.35 C? 56.07 1 56.07 1.59 0.247 5
11 1 1 0 154.32 k% 246.61 7 35.23
12 0 0 0 168.54 2 40, 1 183.31 3 61.10 3.86 0.112 4
13 0 —1 —1 145.36 1R 22 1 63.30 4 15.83
14 —1 1 0 100.27 Js¥il 7 349.60 16
15 1 —1 0 98.77
16 0 0 0 160.23 B E) 4.29 d,pH 517, 5 F i 9.5200, MAAF T BEEL T
17 0 1 —1 132.92 WUAE A5 > 165.98 U/mlL, Sk 58 UF mi J i 725 iy 45 700 {5

FO 28 EL R 5 A TR S ) B8 AR ) 4 pHL N B B AE AR

SEH S UE BT 0 R T Hi 2 A 4 SR B S

2.4.4

RWERAESMHE R LRBIE R M Design
Expert 8.0.5 #IF (AL e T L5 AF . W& R oh - R W

B AL S SR ) BRI A R AT R B TR R
BRI v I B4 1 0 O (8 L oK o A 2% 1 1B B K IR I D
4 d,pH 5, R it 1020, 2833 5256 56 UF 15 21 (1 B 15 T 35 (6
H(164.3743.25) U/mL, 5 Wil {4 3 A< 52 305 , 156 0 oy gt
BRI A R HL FCSE,
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Figure 7 Effect of interaction between three factors, namely fermentation time, initial pH and inoculum.

on enzyme activity of amylase strain
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