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Effect of Molasses on L—Serine Production by
Recombinant Corynobacterium glutamicum
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Abstract: The recombinant Corynebacterium glutamicum SYPS-062 33aASSA-PS was an L-serine
producing strain on sucrose. To study the effects of molasses, different pretreatment techniques and
concentrations of molasses were tested on the growth of the strain and L-serine accumulation. For
endogenous regulation,the effect of the transcription of genes in EMP pathway was studied. The
result indicated that molasses as the sole carbon was not favorable to the synthesis of L-serine.
While,with the addition of molasses with 0.24% sugar by the pretreatment with H,SO,,the strain
showed a significant improvement in the cell growth (ODs,=76.37) and L-serine (32.76 g/L) after
120 h of fermentation. Compared to the control,the cell growth and L-serine were improved by
23.82 % and 29.44% ,respectively. The results of qRT-PCR showed that the addition of molasses
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could significantly improve the transcription of genes in the EMP pathway,which was one of the

reason why molasses could improve the production of L-serine.
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gpX—F ATGACGCACAACCACAAG
gpX-R CATTCACAAGGAGACGAC
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Table 2 Concentration of sugar by different methods of molasses

EDTA 3k T PR 5
B % 48.20 29.13 30.47
% K % 3.97 16.35 21.89

B L2 R, SRS R A F A0 b 28 % 841
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Table 3

Effects of different methods of molasses on cell

growth and L—-serine production

WAL | BHESE /| KB /| EYE | -2 R/
7k % h ODsg )

X R 20 10 120 61.68 25.31
EDTA 10 120 79.91 16.32
T R 1% 10 120 82.84 18.72
PR % 10 120 49.54 10.44
T M ¢ 1 10 120 65.73 7.11
HERTERES 10 120 74.31 7.49
PH s 52
RIS v 10 120 45.62 791

T o B 2l T 2 B DL 10% BEME 2 188 JEURF 1 4 A 1K 36
e ) KRR
23 BENFINMEXNEAFMAISRETFEEK
B L-Z8BEFHNEMm

WE— 45 % 55T B R T WA B A B 2 A S [ TR
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- (AR e A 2855 ] A8 — 2 14 02 4 40 30
PR B A 0 R =

HE— 25 2 52 T AR T o BOME 0 AT AR K
M L-22 & BR A= e 25 R 1 iR, Med
JI T R IO RO R 0.249% 1) B 1R AL PR
Wi B T A B AR W) i B, ODse 113K 76.37, H L-
2 IR R R, Ik 32,76 g/L, WHEIREAIL R N
0.33 g/g(F5), thXT AR T 29.44%, R4
F0 40 Uk B TR 2 A % T 4B AR K RN A Rl R
Z R TSR VER, m R R i E

sk 31
BRI T 2R 1 B | BT B gk
20.29 43.20 35.16 42.79
13.82 5.13 6.19 431
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oA
Table 4 Effects of the carbon of molasses and sucrose on
cell growth and L—serine production
HEBE VS i

Py a9
(g/(L-h))
0 10 61.68 25.31 0.21
1 9 73.18 26.79 0.22
2 8 73.08 25.17 0.21
5 5 77.20 22.36 0.19
8 2 80.29 18.99 0.16
10 0 82.84 18.72 0.16

0.06 0.12 0.18 0.24 0.30 0.36
T2 SRS %
1 RRERERERMNEFRERN L-LEB~E0NZIN
Fig. 1 Effects of different molasses addition on cell
growth and L-serine production
x5 BERAMENAEEBRELERMESEENZIG

Table 5  Effects of different molasses addition on

productivity and yield of L—serine

WA SRR | MRS IR (el | IR/ (/L)

0 0.25 0.21
0.06 0.28 0.24
0.12 0.25 0.21
0.18 0.29 0.24
0.24 0.33 0.27
0.30 0.29 0.24
0.36 0.32 0.26
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Fig. 2 Fermentation process of different mediums by the

recombinant strain
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Fig. 3 Analysis of the effect of molasses on transcription of genes encoding in EMP by qRT-PCR
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