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Abstract: In order to quantitatively analyze the effects of sodium citrate on the metabolic flux distributions in Brevibacte-
rium flavum XV0505 during the middle and late period, the metabolic flux analysis and MATLAB software were
conducted, based on researches in effects of sodium citrate on fermentation. It was revealed that a increase of the formation
of L-valine can be observed with the fermentation medium supplemented sodium citrate (2.0 g/L) . The metabolic flux chan-
neled to the L-valine synthesis pathway increased by 10.74% (from 41.42 to 45.87). Moreover, the formation of
byproducts, such as L-Ala and HAc, deceases 21.10% and 32.47% respectively. All of these show that the addition of so-
dium citrate can change the metabolic flux distributions of the key nodes, lead to the decrease of byproducts formation and
strengthen the L-valine biosynthesis.
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12 ExFE

TEARE SR (/L) 8B 10.0, 4R 10.0, 1§
B 5.0, 8 080 2.5, 50555 25.0, f% 0% 1.0, pH
7.0~7.2,0.1 MPa, 20 min.

P3R5 (g/L) - A hE 25.0, EoK3K 20 mL,
GUPK B 15 mL, BEEERY 4.0, JRZE 0.6, K,HPO,
1.0,MgSO,-7H,0 0.4, MnSO47H,0 0.01, VB, 0.3 mg,
M2 0.2 mg,pH 7.0 ~ 7.2,0.1 MPa, 20 min.

R FREE (g/L) A% bE 80.0, EKIK 20 mL,
TF K M 25 mL, (NH,)2S042.0 , K,HPO, 1.2,
MgSO47H,0 0.4, MnSO47H,0 0.015, Ile 0.06 , Leu
0.2,Met 0.5,VB;03mg, E¥#E 02mg,pH 7.0 ~
7.2,0.75 MPa, 20 min.
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RHETE LB 32 CHFE 20 h

PP 1555 Be Wl TR 40 mL A9 RIS
PRI, e 2GR IR 32 °C 200 r/min 3% 555F 15 h

PRI BN 30 mL, fERME N 10%, ighs
FEEFR 32 °C 200 r/min ¥E7%355% 72 h.

Pl 74557 : 500 mL 44 — M S0 mL, 9
S22, ek PR IR 180 t/min. 32 CHRAHESE 17 h.

SL R BEE D HEAMEL R BE B 3L, b
400 mL,32 °C, A 25%& Kk pH 7.0, 18X
4 3 Limin, SR RIS AT BOE , KIS —
SE B AT AR AN 80%H A5 HHIA L, & 8% 60 h.

1.4 SHAE

PRI B < KRR A 78RR BR 20 fi5)5 ,
V-1200 FI55ERE T 620 nm 2 HR 6.

KOBEW P A LR W e Ak A B A
Agilent Ci5 (3.5 um, 150 mm x4.6 mm) , JE1 T EIRTAE
W7, AR 33 °C L, A il 360 nm, ¥t 20 AH it i
1 mL/min.
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Fig.1 Effect of sodium citrate on the cell growth and
L-valine production
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Fig.2 Effect of different amounts of supplemented sodium
citrate on L-valine fermentation
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Fig.3 Biosynthesis metabolism pathway of L-valine
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Tab.1 Variation rate and metabolic flux of metabolites
with or with sodium ciltrate

. A B REHE S (g (Lh) ™) AR
R M - - - -
AT whn AT
FPEERREN 249 0.000 0.014 0.00 0.42
L2 119 0.024 0.023 0.73 0.67
L-N4IR 89 0.453 0.379 18.67 14.73
L-55R 117 1.321 1.550 4142  45.87
2z 60 0.107 0.076 6.53 4.41
M 180 4.900 5.200 100.00  100.00
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Fig.4 Metabolic flux distribution of L-valine fermentation

without additon of sodium citrat
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Fig.5 Metabolic flux distribution of L-valine fermentation
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