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Abstract:  Gluconobacter oxydans converts glucose to gluconic acid and subsequently to 5-keto-D-gluconic acid (5-KGA), a
precursor of industrially important L(+)-tartaric acid. To increase the yield of 5-KGA, fermentation conditions of 5-KGA
production was optimized. Under the optimum medium and culture conditions in the shake flask, the highest 5-KGA
production reached 19.7 g/L, increased by 43.8% after optimization. In a 5-L bioreactor, the pH was controlled at 5.5 and
dissolved oxygen (DO) at 15%, 5-KGA production reached 46.0 g/L, raised at least 1.3 times than in the shake flask. Glucose
feeding fermentation process was further developed, and the highest 5-KGA production of 75.5 g/L with 70% of yield was
obtained, 32.0% higher than the highest reported value. Therefore, this newly developed fermentation process provided a
practical and effective alternative for the commercial production of 5-KGA, and further of L(+)-tartaric acid.
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TR A= W K - B OB FH A 7 ()-8 A PR 1Y
HARZH TR ELSCEDY, Hh R A
KRR A T L) A R A A AR ——S -l i -
D-#HZ R (5-KGA) JEiZHARIEL I L

w4, O WGE R A Tk B A R A
5-KGA 1 W bk ME A A A B R A b AT
Gluconobacter oxydans'!, #f5¢ N 78 3 54 vh 7 1B
AT AN oy A 2E MG . 2004 4, Herrmann 5§
# gno F:NTE G. oxydans ATCC 621H Hixt ik,
5-KGA =42 20%0), 2005 4, Elfari 2544
ga2dh JEH @R, 7358 TFER G. oxydans MF1, %
HRRA 24 BRI 1) 2-KGA, 5-KGA 77 5 3
22.7 g/L%1,2006 4£ , Merfort 244 gdh £:[K 1 ga5dh
B HIE MF1 il ik, 258 5-KGA 77 it
44.6 g/L", Merfort % X F FH A ] (4 )3 8 74
gabdh JEHTE MF1 Hid Rik, 5-KGA W &7 i
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YA RN RS B 0
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FlFRE 58 Hh 15 o/L, BERERER Y 10 /L,
BEAM 10 g/L, Bl pH 6.8,
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Y14t pH 5.0,
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HPLC {ll%E 5-KGA 7= % : A% +E : Lichrospher
NH,, #ishAl: 0.015 mol/L MR & 4%, pH 3.3,
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K1 WHEREM 5-KGA & BB

Table 1 Effect of initial glucose concentration on
5-KGA fermentation
Initial Residual oD 5-KGA  Yield
glucose (g/L)  glucose (g/L) 600 (g/L) (%)
25 0 2.18 6.5 24.1
50 0 1.73 13.7 25.4
100 18 1.18 19.3 17.9

212 RBERHEEHELR
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K (5. 10, 20 g/L) 1 3 AR (K3 . BEhE
MY . EANR) RN ZEREE N ok
Wwr, A FF S-KGA A%, HWRE N 5 g/L i,
5-KGA P ifci (157 g/L), 54635 H 29.1%., H
IR 5 g/L FORIAE Ry R WA 7 1 il AU
213 REEZMHRRL

TERGE VIR 50 g/L, ol AR BRI 5 /L 1)
FMEF, RARE TIOR8
Pl RS RN, AT
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30 °C. A 12 h, $EFPEL 5%, W 20%.
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Fig. 1 Time course of 5-KGA fermentation in shake flask.
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Fig. 2 Effect of pH value on 5-KGA fermentation.
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Fig. 3 Effect of dissolved oxygen on 5-KGA fermentation.

R A= R A REBUS B 1R . IR A
PERRT R BRI AR K, R T R R R i
fb; WRGTIRE, FIARERKZR, (Hd&SEas
WESRANAELL Sy, IDHIERAGTEEN ), ok 15% %
AN 5-KGA & FER) A E %A
2.2.3  WANEMYE SRR B E 5 L

T % T HE i pHAE 5.5, 5% 15%I 4,
R RRMZnE 4 PR, BEFEHAE 4.54 g/(Lh),
BHRMARTESES T LAY, A ECE R 5-KGA
PR P R (RIS R PR 2 e 4 J, 5-KGA &
B PUAR KOG, i il 46.0 g/L, BRAbR R
85.4%, BHFBRIAE/KF- (19.7 gL) $&55 T 133.5%.
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KA BTN R AN 50 /L, 8RR AYHD
RIS S-KGA K EERIRZM, 455N 2 .

—+—Glu —+—5-KGA —e— 0Dy,
60.0

0
0 10 20 30 40 50
1 (h)
El4 5-KGA KBRS o #Ht & B3 72 th 4k
Fig. 4 Time course of 5-KGA batch fermentation in
bioreactor.

F2 HEREEX 5-KGA XEXHI% N
Table 2 Effect of glucose feeding strategy on 5-KGA
fermentation

Feeding rate

Feeding time (h) (e/(L-h)) ODg¢o0 5-KGA (g/L)
0-10 10.0 3.98 53.9
4-12 6.25 4.02 73.3
4-9 10.0 4.00 59.4
10 50.0 4.11 52.5
10-18 6.25 4.39 63.8
10-15 10.0 4.19 75.5

76 10 h B3N 50 g/L 13519 5-KGA 7= &
SR AR, T A N T i v o A M AR R, o

1E 10-15

PR,

h AR 10.0 g/(L-h)Finias1n 5-KGA
DRI A e FEAMEE SRS . 38 2 37 i M AiE

K TR ECE KW K 5-KGA FLZmHE], Jimib )
AR DM AR M R I A — 2, TR AR
KR IE 2, 455 5-KGA fem= 5ok 75.5 g/L,
AR A PR (46.0 g/L) 1R T 64.1%.

3 &%

AKX G oxydans CGMCC 1.637 &A=
5-KGA W L2607 Tk, i e Ik 50 g/L,
FKIN 5 g/LIREE 30 C 3R 5%, R 20%,

A 12 h,

KEEFI 48 ho FEMEGE AT, 5-KGA

PR B 19.7 /L, A AR T2 5 43.8%

ARICXF 5 L R EEMEA ™ 5S-KGA 1) pH B FI%
AEEHIAEE T %5, LB pH X 5-KGA By 4k
o, 1 EITE pH (H 5.5, WARMREE 15%5%4F
T, 5-KGA ;=i l 46.0 g/L, 84K It i 7K F
BET L3 5. @i meMERLE, 5-KGA ik
FPEEGA R 755 /L, o H AT RIE A fm T i

(57.2 g/L)

BET 32.0%, FHEERBL 70%, WFEH

BERRAR B — 5 B9 Tl Ak A7 5-KGA BT 1.
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