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Abstract: In order to enhance the yield of dextran dextrinase (DDase) produced by Gluconobacter
oxydans DSM 2003, the effects of pH from 3.5 to 6 on cell growth and DDase activity were investigated
in a 3 L fermentor. Based on time courses of cell growth and DDase activity, we developed a two-stage
pH control strategy, in which pH was controlled at 5.0 for the first 6 h and then 4.0 for remaining time.
Under the optimized strategy, the production of DDase had a significant improvement. Moreover, the
maximal DDase activity reached 4.03 U/mL, 38.5% and 1 147% more than that from the strategy with-
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out pH control and in the 250 mL shake flasks, respectively. Meanwhile, the fermentation time of

DDase in the fermentor was also shortened from 47 h to 15 h compared to that in 250 mL shake flasks.
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1.1 HEH
Gluconobacter oxydans DSM 2003, HASSZE =
TR
1.2 EFRE
1.2.1 MFEFE(g/L): D-ILALIEE 80, BEHEE ¥
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20, KH,PO, 2, MgSO,-7H,0 0.5, ¥k pH 6.0,
1.2.2 kEEFE L) WA 17.67, X0
30, FREE AR 12.20, BEBRIZH 13.53, ASMREL 15,
CuS045H,0 0.01, ZnSO,47H,0 0.01, NaCl 0.009, %]
& pH 6.0,
1.3 EFFHE
1.3.1  FhFIEFR: OO E AR T4 50 mL #h
FEEFEFEM 250 mL $2H, # 30 °C. 200 r/min H
PEIRHEFE 27 ho
1.3.2  $EHRIEFE: 1% 12.5% (V)RR DR R TR
eRER%E 50 mL AR FRILN) 250 mL #RIGH, E
30 °C. 200 r/min H L FE R R 55
1.3.3 EEERES: SERTHRTLL12.5% (1Y)
BOHE R e A DU 3 L 4 H 3 & B2 (New Bruns-
wick Scientific Co. Inc., EE)HF, 2R EHN 1.5 L,
P PEEE T 800 r/min, W HE 1.0 vwm, R 30 °C,
DL NaOH (2 mol/L)FI#£E R (2 mol/L)i 5 & Bt 2
A pH.
1.4 DHFA*
1.4.1 BHRGKERNE: BOR BB B — A5 5L,
L FH 2508 7K 7 o A [ 3% 5000 e e 5% 75 36 o0 28 (e %t
MR, 7EDE K 600 nm 4052 JE2E B ODgoo o
1.4.2 DDase BEIZHIME: W — & & 1935 M b4
i 5k AT A I JEC 0 X6 i 35 - oD - L R R
(NPG) Y 7 % 2% v W (50 mmol/L, pH 6.5), B2
J& F 30 °C £ 30 min, SRS AR R £ 2% v
(1 mol/L, pH 10.7)%% 1k [z i -5 4k i €4, 10 000 r/min
B0 10 min, BCRWEW, DA S M0 R
TO7 Y8 (FH R ) A B 1) 3 2 A 3 00 A 3 il V) o 25 1
X, A G TN E  ODayo, 11X A JE B A=
R TR

il 3 B S AE BRI AR, R e A
B 1 pmol X i 35 B Fir 7 2 14 il SR 1Al PR
L (U),
1.43 HEIRICERERTEAE: WA KESR
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Fig. 1 DDase production by G oxydans DSM 2003 in
250 mL shake flasks
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Fig. 2 DDase production by G oxydans DSM 2003 without pH control
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Fig. 3 Effect of different pH on cell growth of G oxydans
DSM 2003
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Fig. 4 Effect of different pH on the maximal growth rate of
G. oxydans DSM 2003
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Fig. 5 Effect of different pH on the activity of DDase pro-
duced by G oxydans DSM 2003
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Fig. 6 DDase production by G oxydans DSM 2003 under
two-stage pH control strategy
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fHE pH 4.0 } pH A#EGIBIHEET 4 ho Bsh,
DDase A #5 KB =35 4.03 U/mL (15 h), 435 HfE
i€ pH 4.0 (3.38 U/mL) M pH A##il#:X(2.91 U/mL)
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i pH A, 235020 5.0 F1 4.0 BFxbix —HprE, FAi]
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JK(0.323 U/mL) g 12.5 %, [RIiF % Bt ia) 4 %
68% (47 h—15 h).
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