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Table 1 Comparison of neutral protease activity

from the 8 bacterial Strains

RS R RS/ (Ueg )
Strains Neutral protease enzyme activity
GX01 31. 14
GX02 64,11
GX03 137.02
GX04 94.52
GX05 40. 29
GX06 82. 80
GX07 61.92
GX08 75.47

* 2 BHREBEAENEE
Table 2 Characteristics of biochemistry and physiology

Hitk 2 fih ilg Y (o pH5. 6 A K v p 1% I 7K it Fr R R
Strains Contact enzyme Spore staining Growth in pH5. 6 ' Casein hydrolysis Using of citric acid
GX03 + + + +

2.2.2 GX03A#aFTAEMFERER X
PR SR TS 0 B GX03 &k i 4T DNA 42
B, H PCR =9 9 25 L &l 1 fios .78 1 600
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faciens. H19 (KJ149809) {i T [F] — W& #f . R 4 K &
R B9 GXO3 bk 4 ) 3F HHF B (Bacil-
lus amyloliquefaciens) ,
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K 1 GX03 H#k PCR 7= ¥y H vk
Fig. 1 PCR products of the strain GX03
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GX03

Bacillus amvlo liqusfacisns B21(KJ631112)
Bacillus amvlo liqusfacisns H19(KJ149809)
Bacillus atrophasus JCM9070T(AB021181)
Bacillus pssudofirmus DSM8715T(X76439)
Bacillus pryzascorticis RIT(KF548480)
Bacillus shabjiangsnsis JSM099021T(HM460884)
45 Bacillus sniabsnsis4T19T(AY998119)

Bacillus tsquilsnsis KCTC13622T(AYT001000043)

100 ~ Bacillus sonrsnsis NBRC 101234T(AYTN01000016)

Kl 2 GX03 HFEM) 16S rDNA RE Ak F W
Fig. 2 Phylogenetic tree of GX03
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Fig 3 The effect of nitrogen sources on the neutral

protease activity of the strains
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Fig 4 The effect of the initialpH on the neutral protease

activity of the strains
2.3.3 ABmBEFRELSKENMEHFHRAFH &
Yok @ B e RS Al AL, GXO03 77 H
G TG T B A e R R K R R i A
W, 24 & K &k 35 % W il AR O B Ut
S5 oK A3 i Y R R A R T GXO03 B Ak
PRI B A998 0 DRI TR % 2 ) 5 /K T
EHITE 35U A .
112

e 5
180
>
~= 1604
0.2
~g 140
2 1204
RE 1004
$1 S
Ea 801
ﬁ; 60
=
#HE 407
T2 20
=
0 T T T T T T 1

2 7K /% Moisture content

RS 45950 A KO VY SRR G 7 1 8 10 B
Fig.5 The effect of moisture content on the neutral
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Fig. 6 The effect of the strain inoculation amount on the

neutral protease activity of the strains
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Fig. 7 The effect of the fermentation time on the

neutral protease activity of the strains
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Table 3 The factors and levels of
orthogonal experients

% Factors

AV A kR % BEERNC KmERE/d

D505 2
Levels Water =/% Fermentation .
. . Error
content Quantity time
1 25 9 5 0
2 35 11 6 0
3 45 13 7 0

x4 EXRBZITERSH

Table 4 The results of the orthogonal experients

WiH T fifg 7 (Uegh
ieis A b ¢ i]jrfyjrjlz actifity
1 1 1 1 248.00
2 1 2 2 360. 40
3 1 3 3 113.73
4 2 1 2 545. 20
5 2 2 3 514. 00
6 2 3 1 363. 20
7 3 1 3 250. 67
8 3 2 1 174. 27
9 3 3 2 294.17
W1 240.710  347.957  261.823
{E 2 474.133  349.557  324.757
(Y 3 239.703  257.033  292.800
e 22 234.430 92.524 138.100

RS BERREBERUGRESNW
Table 5 The results of variance analysis
of the orthogonal experients

i 2 7 J5 F1 " F i S8
L Al Flb ”
S Deviation F M
Degrees of F o o
Factors square ) critical ~ Significance
freedom ratio

sum value

A 109444, 891 2 12.906 9.000 *
B 16830. 180 2 1.985 9.000
C 31506. 572 2 1.000  9.000
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Screening and Isolation of High Neutral Protease Yielding Strains
and Study on the Best Fermentation Performance

LU Zhen' ,CHEN Fu-jia' ,LI En-zhong' ,LIU Jia-yang' .LU Zi-zhou' ,ZHANG Jian-she’ , GAO Sheng-qin’
(1. Biological Engineering Department of Huanghuai University, Zhumadian, Henan 463000 ;
2. Henan Yupo Limited Company,Zhumadian, Henan 463900)

Abstract; In order to extract the strains with high yield neutral protease from high temperature Daqu, enzyme
production conditions were studied and authenticated. 8 Jiangxiang bacterial strains were isolated from the high
temperature Daqu before,and the strain GX03 with high-yield of neutral protease was isolated from the 8 Jian-
gxiang bacterial strains. It was identified as Bacillus amylolique faciens through the physiological and biochem-
ical characteristics and molecular identification. The optimal condition for the fermentation were as follows:
moisture content 35% ,the strain inoculation amount 11% , NaNQ; as nitrogen source, the initial pH 5. 5, fer-
mentation time for 6 days. Under this conditon,the neutral protease was 567.30 U-g™’.

Keywords: microorganism; sauce bacterium; neutral protease; enzyme activity
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