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F2 16S IRNA A4 X BB HONEZ, MR ZARARETIONEG . AFZ A LR RY, 4
BLN-2 #) B4R X B ik AT T 4R &, 4R AW, # &4 . R4EF NaNO;. KNO; 5] 4 BLN-2
EER . AR, ERBEREAY, Y@F 2 ¥ Rme RABLIKRE S 0.5%, # A, NaNO; A
KNO; 4R E 3 ) 2.0%8F, v-PGA F &R &, # 89.05 g/kg, AN & F A AN BH 23258
752 (60 glkg) & 48.42%.
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Isolation and Identification of BLN-2 Producing
Poly-y-Glutamic Acid and Studies on Its
Solid-state Fermentation

FENG Jing SHI Qing-Shan® SHU Xiu-Lin LIN Xiao-Ping
OUYANG You-Sheng CHEN Yi-Ben

(Guangdong Institute of Microbiology, Guangdong Provincial Key Laboratory of Applied Microbiology, Guangzhou 510070)

Abstract: A poly-y-glutamic acid producing strain--BLN-2, was isolated from the soybean products. Ac-
cording to the biochemical characteristics and 16S rRNA, the strain was identified as Bacillus subtilis. Using
soybeans as culture, the solid-state fermentation conditions of BLN-2 have been studied. The results showed
that the optimal carbon and nitrogen sources of BLN-2 were glucose, fructose, NaNO; and KNO;, respec-
tively. The orthrogonal experiments showed, when the final concentration of the fructose which was added
to the soybean culture was 0.5%, the glucose, NaNO; and KNO; final concentraion were 2.0%, the produc-
tion of y-PGA was the highest--89.05 g/kg. It is 48.42% higher than other comparable soybean medium un-
der the same conditions.
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v- (Poly-y-glutamic acid, , s
v-PGA) 100 puL LB ,
,  L- /  D- 37 24h
a- v- , LB , 37 24 h
(11937  Ivanovics , 37
v-PGA, 1942 Bovarnick 48 h v-PGA ,
( BLN-2)
y-PGAY! , 1.2.2 EHREIBEMIFELE:
(Bacillus subtilis) B~ (Bacillus (4 131
licheniformis)'®" (Bacillus anthrax- 1.2.3 BEFHFHEE: 16S rRNA
cis)® v-PGA v-PGA BLN-2
DNA , (
) ) PCR ;
(Invitrogen)
3730 ; NCBI
S s Blast
PCR Biometra AT3000,
, 7-PGA 27F: 5'-AGA GTT TGA TCC TGG
, v-PGA CTC AG-3’; 1541R:5'-AAG GAA GTG ATG CAG
, 191 CCG CA-3'
v-PGA | . Wang QJ Cheng X  1.2.4 EMHEIEL:  BLN-2 LB
[10-13] , ,37 24 h,
BLN-2 ,
, ’ 50 mL (250 mL ) LB , 37
, , y-PGA 200 r/min 18 h
125 BEAREEES - el
H v-PGA , v-PGA 90 g,
’ 24 h 3 120 mm ,
1x10°Pa 30 min , 50 ~
60 BLN-2 , 10%(VIW)
1 HetS &k , , 4
1.1 #R &l 2d
1.1.1 E#: BLN-2 . 126 TREE. RiRX v-PGA FFERIEM: 125
16S rRNA ; 2% (W/W)
(B. subtilis) ; y-PGA
1.1.2 EFEMLF: LB 10g
5¢ NaCl10 g, 1L . pH7.0 » 1310 Pa ,
, 1x10°Pa 30 min; ;
NaNO; KNO; ,
12 F3% 110" Pa
1.2.1 EHBSS. 10 mL 1.2.7 REFYRYIZEL: Chen
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X[ll] 10 ,
( 0.85% NaCl ) )
, 5000 r/min 30 min ,
4 , =20 , 12000 r/min
15 min s 2 &R
: 4 » 20 2.1 BLN-2 £IEAUHELEE
, 12000 r/min 15 min , )
, , BLN-2 ,
(B. subtilis),
1.2.8 KBRS 1
6mol/L 110 , 60 22 BEEFHIEETE
) ) BLN-2 DNA ,
, PCR , )
HPLC s GenBank Blast S MEGA 3 Tree s
; HPLC 1

%1 BLN-2 B4 B4 {L4F1E

Tablel

Physiology and biochemistry characteristics of BLLN-2

Test items Test results Test items Test results
Gram stain + Growth on 2% NaCl +++
Shape Growth on 5% NaCl ++
Endospores position Growth on 7% NaCl +

Anaerobic growth R Growth on 10% NaCl -
Huge-Leifson OF Sucrose ferment +
Simmons citrate ultiliazation test - Glucose ferment F
H,0, H,0,; oxidase + Frutcose ferment +
Hydrolysis of gelatin + Lactose ferment +
Hydrolysis of starch + Mannose ferment +
Nitrate deoxidization +* Arabinose ferment +*
V.P. Voges-Proskauer test + Maltose ferment +
M. R Methyl red test - Raffinose ferment -
+ ;-
+: Positive; —: Negative
GenBank s BLN-2 S s HPLC
5
Bacillus subtilis C1CC10028(GenBank HPLC , BLN-2
AY881638.1) Bacillus subtilis CICC10066(Gen-
Bank DQO55131.1) 999% ) BLN-2
16S rRNA : «C 2
BLN-2 BLN-2 ,

2.3 REKEEFHR HPLC 547
BLN-2 :

2.4 ARE. RiREX y-PGA FFE &Y

>
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'S Bacillus subtilis strain WP1-21

'S Bacillus subtilis strain CICC10078

@ Bacillus subtilis subsp. subtilis
@ Bacillus licheniformis strain B425
@ Bacillus subtilis strain 3A25

@ Bacillus subtilis 3x WMARB-4

@ Bacillus licheniformis strain HDM02
* Bacillus licheniformis strain KL-164

'S Bacillus sp. CH20-1
61
@ Bacillus subtilis strain CICC10152

V'S Bacillus subtilis strain A32
Bacillus subtilis strain CICC10028

2

@ Bacillus subtilis strain CICC10066
P Bacillus subtilis strain BHP6-1

@ Bacillus sp. HS8

@ Bacillus sp. CH7-1

@ Bacillus subtilis strain CICC9011
@ Bacillus subtilis strain Setapak 8
@ Bacillus sp. CH10-1

@ Bacillus subtilis strain ZJU-7
62 PY Bacillus sp. Dsp-6

\
| @ Bacillus subtilis strain IDCC1104

—
0.0001
1 BLN-2 B#kBIRF R BHELH
Fig.1 The phylogenetic tree of BLN-2
2% or
el ] -
R 2% NaNO; KNO; ;9 60 -
NH,CI , S
= 40 |
BLN-2 v-PGA R k]
=
© L
3 4 2 20 I:I
mAU o & >
X0 xO .&0 \\,0 A
300 o S o UV Library 4 (2 jem/1 00 ¢ 6\\) Q@o o ﬂ\° @7’ o«

250 Carbon source
200
B3 AFREKIREX y-PGA F=E T
150 Fig. 3 Effects of various carbon sources on y-PGA pro-
duction
100
50 - 3 s , Y-PGA
— )
0 B . , BLN-2
2000 2250 2500 2750 3000 3250 350.0 nm ;
s , v-PGA 4
Z] I—\\'/\= 'A:_ _ s, 7 = F Y VAT
i FREAEEES BLN-2 ZBKE~4H HPLC ik , NaNO; , v-PGA ,
=5
Fig. 2 HPLC spectrogram of hydrolysis product from KNO; > NaNO; KNO; BLN-2
BLN-2 and standard glutamate , NaNO; KNO;
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, 25 EXRBLR
N NaNO3
100
KNO; . 'Y-PGA P
% 80 1 B BLN-2 , NaNO;
§ 60 | [ | KNO; ,
< , 2
5 40
= 2 , NaNO;  y-PGA
= 20 , , KNO;
0 1 1 1 1 1 1 ! ’Y-PGA 0.5%,
dy O O P O M S
S & ‘ﬁw% &5 NaNO;  KNO; 2.0% -, y-PGA
N
89.05 g/kg,
Nitrogen source ’ ge
(60 g/kg) 48.42%
B4 TREIEN y-PGA F=EHIE y-PGA
Fig. 4 Effects of various nitrogen sources on y-PGA pro- ’
duction

R2 DNDERZEZAFEXRIBRRERSN

Table 2 The factor-level table of L9(34) and the analysis of results

Factor
Level Fructose(%) Glucose(%) NaNO;(%) KNO;3(%)

1 0.5 0.5 0.5 0.5

2 1.0 1.0 1.0 1.0

3 2.0 2.0 ANY 2.0

Number Fructose Glucose NaNO3 KNO; v-PGA
Yield of y-PGA(g/kg)

1 1 1 1 1 50.40

2 1 2 2 2 70.56

3 1 3 3 3 89.05

4 2 1 1 3 58.76

5 2 2 3 1 78.52

6 5 3 3 2 67.32

7 3 1 1 2 68.20

8 3 2 3 3 74.08

9 3 3 3 1 56.52

kl 70.003 59.120 63.933 61.813

k2 68.200 74.387 61.947 69.693

k3 66.267 70.963 78.590 73.963

R 3.736 15.267 16.643 12.150
3 ik NaNO;  KNO; 2.0% , y-PGA

, 89.05 g/kg,
v-PGA 48.42%,
BLN-2, R i v-PGA
R BLN-2
: . 5 F x M
v-PGA 60 g/kg, .
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