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Breeding of L-Glutamine Hyper-Producer and
Optimization of Its Fermentation

YANG Mei, ZHANG Wei-guo

(The Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Southern Yan-
gtze University, Wuxi 214036 ,China)

Abstract: Original strain Corynebacterium acetoacidophilum ATCC13870 was mutated by NET,
DES and *Co. As a result of a strain named G21-8, producing Glutamine was obtained. Under
optimum condition , G21-8 was able to accumulate an average of 32. 5 g/L., and the highest of

36. 7g/L of L-Glutamine.
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2 .L- 83
. V( )+ V(
1 )=51:2 .
1.1 , 1%.,1.5%.2%.2.5%.3%
(Corynebacterium acetoac- ’ 1 pL.
idophilum) ATCC13870., ’ I pl.
L2 , 0.5 g/dL ,105 C
1.2.1 (g/L) 20, 5 min, :
(NH,),S0, 1. 5.KH, PO, 1, K, HPO, 3,MgSO, - ’ V(0. 1 g/dL CuSO;
7H,0 0. 1. MnSO, « 4H, 0 0. 01,FeSO, « 7H,0  ~ 2H0) 2V« 5% )=2:38),
0.01, 1.5, 20, 30 ug/L, 30 min, 520 nm ’
« HCI 100 pg/L,pH 7. 0. L-
1.2.2 (g/L): 5, 1.6
10, 10.NaCl 5. 25.pH 7. 0. (NTG):  Fluka ;
1.2.3 (g/L): 95, (SG) : Sigma ; (DES)
(NH,), SO, 5. 40, KH, PO, 1, MgSO, - (Succinic acid, Suc);
7H,0 0.5,CaCO, 10,pH 7. 0. ’
1.2.4 (g/L):
120, (NH, ), SO, 50, 4, KH, PO, 1. 2.1 L-
MgSO, - 7H, O 0. 5, MnSO, « 4H, O 0. 01, (Corynebacterium
FeSO, « 7H,0 0.02,7ZnS0O, - 7H,0O 0. 01, acetoacidophilum) ATCCI13870 ,
30.pH 7.5. NTG.DES 7y : Suct SG*
1.3 : L-Gln G21-8,
1.3.1 40 mL Gln 32.5 g/L,
250 mL : 36.7 g/L. 1.
30 C 10 h, 85 /min, 90 mm, wAFTE L-25 80 e % 3 o B/ (/L)
1.3.2 0.5 mL 15 ATCC13870 SR
mL 250 mL . ¢NTG
30 C 72 h, 100 /min, G8-28(5uc”) 23.6
90 mm. ¢DES
1.4 G109-17(Suc'SG3) 32,5
(4, (NTG) | r-uanE
G21-8(Suc*SG" 16.7
500 pg/mlL, ;
(DES) 0.02%, L
(SG) ; 20 min. Fig. 1 Process of L-GIn producing mutants
. 9 Co. 1 000 Gy, 2.2 G21-8
30 min, (SG) .30 C 2.2.1
56 d. ’ (NH,), SO, NH,Cl ,
Ls ., (NH,),SO0, 72 h.NH, Cl
1.5.1 pH oH 84 h, (NH,), SO0, 50 g/L
1.5.2 0.2 mL . 5 ( 2).
ml 0. 25 mol/L , , 721 2.2.2 .
,1 cm 562 nm OD o
1.5.3 ’ 5/l
- , ( 3).
1'5.'4 , 2.2.3 pH pH
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2.2. 4 s
pH ) 4. ]
pH s s 4 s 3 , L,(3")
pH , . , 1.
. 1 L9 (34)
s pH 7. 5. Tab.1 The result of orthogonal test
40r .
~ (NH,),S0, A B ¢ D 6m
g = NH,CI (NH,), S0, o
St /(o/
g 30l /(g/L) /(g/L) /(g/L) /% / (g, L)
- 1 100 10 2 2 21.6
2 100 50 3 3 34.1
HE, 20
Q 3 100 60 4 1 22.6
.
4 110 40 3 4 30. 6
%5 35 25 ' :
TR B IR/ (g/L) 55 65 5 110 50 4 2 23.5
Fig.2 Effect of (NH,),SO, and NH,Cl on the fermen- 7 120 40 4 3 28.2
tation of L-Gln
8 120 50 2 4 27.3
9 120 60 3 2 30. 8
4T
—~ K1 78.3 80. 4 74 75.9
)
,E 3ot K2  79.2 84.9 95.5 87.4
#® ) _
Y K3 86. 3 78.5 74.3 80.5
W 20
[ R 8.0 6.4 21.5 11.5
ER
£
o 109 : .
-
0 1 i L 1 i ] ~
0 1 2 3 4 5 6 C). (D), (A
EXRERBRE/ (/L
Bite/L) (NH,),S0, (B), A,B.C,Ds.
3
2.2.5
Fig. 3 Effect of corn steep liquor on the fermentation of
L-GIn ’ ’
( . 72 h,L-Gln
36.7 g/L,Glu 5¢g/L.
40
[ . Gln o 0 - W 714 1.4
ey o Glu & ~+ 0D |
) = -« Gin 1253 11.2
A 30f )
= & 10X 1.0
® - =
i 1= 18 % fo.s
& 20} w 2O ™
s i 16 & 0.6
g -3
'H_.a G 10} 14 i 104
10}
3 = 2%,
0 1 " 5 . 0
0 0 20 40 60 80 100
55 65 70 715 80 85 i )/h
PHH 5
4 pH

Fig.5 The fermentation time course
Fig. 4 Effect of Initial pH on L-Gln production
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2.3
G21-8 L-Gln , 3
10 . L-GIn( NTG.DES *Co G21-8
2). . . 36.7 g/L, . Glu
2 R Gln
Tab. 2 Stability study on L-GIn reproduction
. (NH,), SO,
P, Py Ps Ps Pio G21-8 .
L-Gln e/l (g/L) 120, (NH, ), SO, 50. 3
Czg 86z a8 a6l a6 a6 KH,PO, 1.MgSO, » 7H, O 0. 5. MnSO, + 4H, O
Gzldas 34 83433 3Lz 35,8 0.01,FeSO, » 7H,0 0.02,ZnSO, » 7H,0 0. 01,
G21-113 33 32.4 33.1 32.2 32.5 30,pH 7.5.
(1] , . . .NH,” ClI — 0. ,2001,30(3) :11—14,
[2] . . L1988, (4) 17 —22.
[3] Isao Kusumoto. Industrial production of L-glutamine[ J] . American Society for Nutritional Sciences, 2001, 131.2552s—
2555s.
(4] . [M]. : ,1984.,
[5] , : . ™M1, . ,1992.
(6] , : . Glu 7. ,1996,(2) :30— 34.
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