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Efficient Production of L-Sorbose by Gluconobacter oxydans

WANG Xiaobei', ZHOU Jingwen', LIU Jie*, DU Guocheng"
(1. School of Biotechnology,Jiangnan University, Wuxi 214122 ,China;2. Jiangsu Jiangshan Pharmaceutical Co.,
Lid. Jinjiang 214500, China)

Abstract: In order to achieve more efficient production of L —sorbose from D —sorbitol by
Gluconobacter oxydans WSH —003,an engineered strain G. oxydans SLDH with overexpressed
sorbitol dehydrogenase gene sldhA B was constructed. Effect of immobilized cells on a combination
carrier of sodium alginate and diatomite to produce L—sorbose was investigated. Feeding strategies
of immobilized fermentation were optimized in 1-L fermentor. A fed-batch fermentation model was
established based on the kinetic model of D—sorbitol consumption in batch fermentation. By self—
overexpressing the sldhAB gene in G. oxydans ,the yields of L-sorbose increased by 20.3% while
the fermentation time was shortened by 1/3 compared to the control strain in 1 -L fermentor.
Besides, the L-sorbose yield was raised by 30.3% using the fed—batch fermentation with a 19 days
fermentation period in a bioreactor.
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TR ik, EAER E AN VO R EEE R K RAR
P TR VO K W A 0 H0RT 30 7 i B T E 1k 4
Ji & e BAT AT LB AR L R B R Al
Sy FOLMAL RN A 2h ik & BEPERE RS E | N AT R A
ST, R VO Tl A P= 47 BB A R AR
PR, BB H R,

YEB M T — ka8 KK sldhAB () T 4118 E
77 LI AR o T SR R A BRA L 4R T 1/3
PL b, I 0 [ b 20 M & 1 7 1k 30 AT T RS, Ak

S

TANREFENE R R T MR A B L 1L AL A =
(0 BTk, 020 T Al A 7 ] e 7R B A LR
TANREES R AL B ST IESE 19 d 1Y L- 1L AUk
e i B2 % T, SR FH ] 5 fh i 4 T & Al -1 ALY
BREEE T 303%, Nit—FsEsaE Ve A=
T AR TG . A 05 T AR 75 4k 2 42 w5 & e K
e S [P A Tk 200 e o 42 ) P s [ 1 2R A T R AT
g, LA H S B0R) R A T ol Ak 2R
L-1L A4k

[1] Wang X,Liu J,Du G,et al. Efficient production of L-sorbose from D-sorbitol by whole cell immobilization of Gluconobacter
oxydans WSH—-003[J]. Biochemical Engineering Journal,2013,77:171-176.
[2 ] Zhu Y B,Liu J,Du G C,et al. Sporulation and spore stability of Bacillus megaterium enhance Ketogulonigenium vulgare

propagation and 2-keto—L—gulonic acid biosynthesis[J]. Bioresource Technology,2012,107:399-404.
[ 3] Bezews  RRBH 4486, =88, 55, PR Wi B 18 Geotrichum candidum NS3 W18 %€ 1k S HAREYED] &5 AP H R 22 ,2009,28

(2):224-228.

DUAN Xuehui,OUYANG Junmei, GAO He,et al. Immobilization and stability of lipase—producing strain Geotrichum candidum
NS3[J]. Journal of Food Science and Biotechnology,2009,28(2):224-228.(in Chinese)
[4] BUER, AR 0, Th 45, VC TR B A2 1% b R T A [ M A0 2 23 ek /DN TR S A ). £t 5 A 0 HoR 241, 2011,30(5) : 701-704.

LU Shuxia,NIU Jianshuang,MA Di,et al. Effect of different components of bacillus megaterium on Gluconobacter oxydans in

502 Journal of Food Science and Biotechnology Vol.33 No.5 2014



MR it

Eohd,F AALH AR ALK L-L BT

mix—cultured of vitamin C fermentation[J]. Journal of Food Science and Biotechnology,2011,30(5):701-704.(in Chinese)

[5 ] De Wulf P,Soetaert W,Vandamme E J. Optimized synthesis of L —sorbose by Cs-dehydrogenation of D —sorbitol with
Gluconobacter oxydans|J|. Biotechnology and Bioengineering,2000,69(3):339-343.

[ 6 ] Sefcovicova J, Vikartovska A, Patoprsti Vet al. Off-line FIA monitoring of D-sorbitol consumption during L-sorbose production
using a sorbitol biosensor[J]. Analytica Chimica Acta,2009,644(1-2):68-71.

[7 ] Gao L,Zhou J,Liu J,et al. Draft genome sequence of Gluconobacter oxydans WSH—-003,a strain that is extremely tolerant of
saccharides and alditols[]]. Journal of Bacteriology,2012,194(16) .:4455-4456.

[ 8 ] Hekmat D,Bauer R,Neff V. Optimization of the microbial synthesis of dihydroxyacetone in a semi—continuous repeated —fed —
batch process by in situ immobilization of Gluconobacter oxydans|J]. Process Biochemistry,2007,42(1):71-76.

[ 9] Dervakos G A,Webb C. On the merits of viable—cell immobilisation[J]. Biotechnology Advances, 1991,9(4):559-612.

[10] Lidia SR,Stanislaw B. Production of dihydroxyacetone from an aqueous solution of glycerol in the reaction catalyzed by an
immobilized cell preparation of acetic acid bacteria Gluconobacter oxydans ATCC 621 []|. European Food Research and
Technology ,2012,235:1-8.

[11] Yildirim S,Borer M E,Wenk E, et al. Development of silk fibroin—based beads for immobilized cell fermentations [J]. Journal of
Microencapsulation, 2010,27(1) : 1-9.

[12] Ercan Y,Irfan T,Mustafa K. Optimization of ethanol production from carob pod extract using immobilized Saccharomyces
cerevisiae cells in a stirred tank bioreactor{]]. Bioresource Technology,2012, Accepted

[13] Ding W W,Wu Y T,Tang X Y,et al. Continuous ethanol fermentation in a closed—circulating system using an immobilized cell
coupled with PDMS membrane pervaporation[J]. Journal of Chemical Technology and Biotechnology,2011,86(1):82-87.

[14] Shinagawa E,Matsushita K,Adachi O,et al. Purification and characterization of D —sorbitol dehydrogenase from membrane of
Gluconobacter suboxydans[]]. Agricultural and Biological Chemistry,1982,46(1):135-141.

[15] Zhang L,Lin J,Ma Y,et al. Construction of a novel shuttle vector for use in Gluconobacter oxydans [J]. Molecular
Biotechnology,2010,46(3) .227-233.

LSWERFX): E+_ELEHERFATFIS
Brlm et S A2 ME ) 2 BOROR & A2 ) 2 RARAR ) £R 4727

FiE E . 2014-07-11 ZEHH . 2014-07-13

e HoNA 22 BT, 2R

FINEAAL . v B S AR BN A LB Rl s B N S R 2

=R Hi . 2014-04-30 BEZE A XK (13993163234) 15 1% T (13609369534 )
ARG . 0931-8912537 fEH . 0931-8912561

E-MAIL: mycol2@163.com

WMl . http://www.ecologica.cn/stxb/ch/reader/view_news.aspx?id=20140305044935001

SVOERAA P E Y S AR NN A R L B A MO A A TR A E B AR AR
27T 2014 4F 7 FJ 11-13 HAEH R ZMATE . AR BN 5 2 UFRRB AL — D22 R 2 R R 7R AR I H 4 A (9 °F
B, WF I T AR 2 G O 2 5 W AR AR S R A A e R SR A [ A B A R R 5 kR B I ki
N ADH 2 2 8 OR 2 4l i

AE 5 otk £ S0 2014 4E5 33 B S 503



