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Bacillus licheniformis “Co v-PGA
Cy. y-PGA 9.44 o/L 19.76 g/L 109% . 10
12 ¢/L 80 ¢/L L- 23 /L 7 ¢/L pH7.0 50 mL/250 mL
5% 37 C 72 h y-PGA 23.32 ¢/L.
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Screening of High Productive Mutant of ¥ - Polyglutamic Acid
and Its Fermentation Conditions
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Abstract A high productive mutant of y-PGA was obtained from Bacillus licheniformis WBL-3 with
mutagenesis by NTG and ®Co. The concentration of y-PGA was increased from 9.44 g/ to 19.76 g/L
and the mutant showed genetic stability during 10 generations. The medium composition and the
cultivation conditions were optimized by orthogonal and single factor experiment. When the mutant Cywas
cultivated with inoculation size of 5% at37 °C pH 7.0 for 72 hours in the medium containing 12 g/
L citric acid 80 g/L glycerol 23 ¢/L. L- glutamic acid and 7 g/I. ammonium chloride the final
concentration of y-PGA reach 23.32 g/L.
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1.4.2 “Co 5 mL 6
1 “Coy 400 600
1.1 800 1000 1200 1400 Gy
Bacillus licheniformis WBL-3 0.1 mL
0.1 mL
37 C
1.2
1.2.1 /L 10 10°h \
10 3 20 pH7.5.
1.2.2 o/L 1.5
10 10 NH,Cl 6 K,HPO, 1 MgSO, - 1.5.1 pH pHS-3 — pH
7H,0 0.5 FeCl,- 6H,0 0.02 CaCl, 0.2 MnSO,- '
’ 1.5.2 721
H,0 0.05 20 pH 7.5. 600nm
1.2.3 /L 10
10 NH,Cl 6 K,HPO, 1 MgSO,- 7H,0 0.5 1.5.'3
FeCl,- 6H,00.02 CaCl, 0.2 MnSO,- H,0 0.05 —
pH7.5. = 1- CFU/mr, < 100%
1.2.4 g/L 13.5 1.5.4 y-PGA
10 NH,Cl 6.8 75 K,HPO, I MgSO, - 12
7H,0 0.5 FeCl,- 6H,0 0.02 CaCl, 0.2 MnSO,- mol/LL 1t 1
H,00.05 pH7.5. 110 C 24 h
1.3 2 y-PGA
1.3.1 WBL-3
37°C 20 h. 1.5.5 HITACHI H835-50
1.3.2 250 mL 50 mL
1.6
200 t/min 37 C 24 h. Fluka
1.3.3 5%
250 mL
50 mL 37 C 200 2
r/min 37 C 72 h. 2.1
1.4 2.1.1 0.1
1.4.1 mg/mlL. NTG  B. licheniformis WBL-3 30
50 mL/ 250 mL 37 min  B. licheniformis WBL-3 90% .
C 200 r/min 22 h B. licheniformis WBL-3
- pH 50 y-PGA
7.00.1 mol/L 1 4
~5 x10° / mL y-PGA 1
CFU . y-PGA
100 mg/L. 30 C N,
10 min .
2.1.2 “Co “Co N,
10 h 20. 64 C/kg

65% . 100
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1 £ 80
Tab.1 The result of mutagenesis by NTG E 60
y-PGA Eé 40
/ /L /%
-4 ? g 20
WBL-3 9.44 0 & 0
N 10.90 15.47
‘ HRER R I/ (g/L)
N, 15.17 60.70
2 -PGA
N, 14.15 49.89 rPG
Fig.2 Effect of citric acid on y-PGA production
N, 16.04 69.91 232 J-PGA
2 N, “Co y-PGA 3
Tab.2 The mutagenic result of mutant N, by “ Co 80 ¢/L v-PGA
y-PGA y-PGA v-PGA
/ /
/L. /% /L /% y-PGA
15.48 0 C, 18.64 20.41
C, 16.20 4.65 Cs 19.12 23.51 100
C, 16.58  7.10 C, 19.76  27.65 ;31; 80}
C, 18.10 16.93 C, 16.78 8.40 L
= 60
C, 17.20 11.11 C, 18.82 21.58 E
C; 16.94  9.43 C, 17.8  15.38 o 40r
Cs 17.58 13.57 > 20 . . e
20 40 60 g0 100
v-PGA H il R I A/ (8/1)
Co 3 y-PGA
2.2 Fig.3 Effect of glycerol on y-PGA production
C, 24 h 2.3.3 L- v-PGA v-PGA
10
1 v-PGA . 4
20 F L- 25 /L y-PGA
3 =
= e 30
% o
19 f R
[ L 0
] g
-« 40
I <
-4 ]
= . ) . & 20
18 : P 3 . . . .
e 0 10 20 30
L-#EMAREE/(2/L)
1 G,
Fig.1 Genetic stability of mutant C, 4 L- 7-PGA
23 C Fig.4 Effect of L-glutamic acid on y-PGA production
) ’ 2.3.4 y-PGA
2.3.1 v-PGA Atsuo Go-
j .
to ’y-PGA ’y-PGA 5
13
c 7 ¢/L y-PGA
v-PGA .2 .
14 ¢/L y-PGA 2.3.5
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v-PGA 5
4 D>C
>A >B.
34 A,BC,D, 80 g/L 12 g/L 23
100p /L 7.0 /L.
& 5
& 5f
i€ Tab.5 Analysis of variance
& 60}
g
F
S 40
i
- A 2.95 2 1.48  5.00
204 5 7 9
C 24.16 2 12.08  40.95
o041 2 It 982 B/ (g/1.) *
5 y-PGA D 111.95 2 55.98 189.75 *
Fig.5 Effect of ammonium chloride on y-PGA 0.59 ) 0.30
3 L, 3
i 139.64 8
Tab.3 Factors and lever of orthogonal test 5
Foop 22 =99.00 Fyps 22 =19.00 Fy s
/ / / 22 =39.00.
o/L o/L /L o/L
A B c D 2.4
1 70 12 20 6.5 2.4.1 pH 'y—PCA
2 80 14 23 7.0 pH v-PGA
3 90 16 26 7.5 pH
4
Tab.4 Results of orthogonal test
-PGA/
A B C Y
/ /L
1 1 1 1 1 19.53 6 pH y-PGA
2 1 2 2 2 18.18 pH 7.0 y-PGA
3 1 3 3 3 12.82
25 ¢
4 2 1 2 3 16.31 =
5 2 2 3 1 23.23 S 0
6 2 3 1 2 15.15 ﬁ 15 F
7 3 1 3 2 17.71 w 10 [
L
8 3 2 1 3 11.66 2 s
9 3 3 2 1 23.77 ~ o . . . \ .
55 60 65 70 15 890
y-PGA / ¢/L pH
K
A B c D 6 pH v
K, 50.53 53.55 46.34 66.53 Fig. 6 Effect of different pH y-PGA production
K, 54.69 53.07 58.26 51.04 2.4.2 y-PGA
y-PGA
K, 53.14 51.74 53.76 40.79
k,  16.84 17.85 15.45 22.18
k, 18.23 17.69 19.42 17.01 6
ky 1771 17.25 17.92  13.60 37°C y-PGA
2.4.3 y-PGA
R 1.39 0.6 3.97  8.58

y-PGA
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v-PGA 7. 2.5 y-PGA
5% . 7  y-PGA
6 y-PGA v-PGA 16 h
Tab. 6 Eft:ect of different temperature on y-PGA fermen- 72 h y-PGA
tation 23.32 ¢/L 72h  y-PGA
/C y-PGA / /L y-PGA °.
25T
28 7.57 3
30 11.91 = 200
35 18.52 % 15T
37 21.03 & 10f
40 19.42 g st
=
7 y-PGA - 0 . ) : ) ,
. Lo . 0 16 32 48 64 B0 96
Tab.7 Effect of inoculation size on y-PGA production o ] /b
/% v-PGA / g/L 7 C,
3 18.38 Fig.7 Time-course of y-PGA flask fermentation
5 20.82
8 20.03 3
10 19.78
60 CO
2.4.4 y-PGA C,  y-PGA 9.44 g/L 19.76 ¢/
y-PGA L 109%
250 mL ’y-PGA 6()CO '}"PGA
8. 250 mL C
9
8 v-PGA pH
Tab.8 Effect of different volume on y-PGA production
v-PGA
/mL v-PGA / g/L 4
20 19.32 12 g/L 80 ¢/L. L- 23 o/L
40 19.55 7 g/L pH 7.0 37 C
50 21.16 5% 50 mL/ 250 mL
60 11.27 72 h v-PGA 23.32 g/L
80 5.29 18%.
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