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Isolation of a Curdlan—Producing Bacterium and Optimization of
Fermentation Medium
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Abstract.: A Rhizobium sp. capable of producing curdlan was isolated from soil. The polysaccharide
product was identified to be curdlan by testing the thermal property, molecule composition, infrared
spectrum and molecule weight. Furthermore, the orthogonal optimization experiment was conducted
to optimize the curdlan fermentation medium, and the best medium composition was 50 g/L glucose,
2 g/ (NH,),HPO,, 1.5 g/L KH,PO,,1.25 g/L MgS0,,0.05 g/L FeSO,-7H,0,0.02 g/L MnSO,,0.01
g/L CoCl,-6H,0,0.01 g/L ZnCl,. Consequently,the curdlan production and glucose conversion rate
were enhanced by 29.2% and 5.4% compared with those before optimization.
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Fig. 4 Effect of initial glucose on curdlan production and
glucose conversion rate by Rhizobium sp. CGMCC
12099
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Table 2 Design and results of orthogonal optimization experiment
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Table 3 Variance analysis for curdlan production

B T 7 V2 R T

3202 164.53 8.02 ok
(NH4)2HPO4 81.23 2 41.74 -
KH,PO, 424 2 21.78 o
MeSO, 053 2 027
2 8.76 9

W5 20 o/ L B EE RS ™ b BSOS 7 B LT A 0 P — B,

SRR P BR[S9 R M SO e
JE N 229 glom?, RIS b K AW 265 WA 3 AT 5 Ve
TN %2 WA A AL R R R £ 1 2 AT

DA B JE 7™ it 1 7 B AR X 4 B oA 1.4%10°, 53¢ 30
HR R Y P A5 SR AR R 43 BT 5.3x10°~2.0x10°

40

TI%

20
ARFFAUS Sl ad X HE 20 A 1 mT L& B, 8 I 7™
B Z1 A 1] 5 R A5 R S R R ek e — 2, dn 10
9 i~ , K H 890 em™ AbA W& T AE 840 em™ o4, 1L 9
000 3500 3000 2500 2000 1500 1000 500

BBERE 7 v AAT B—1,3 W BT 5 AT o ARUHRE Y % om

B3 410 em™ F12 924 em™ A FIEE 53] SR B B9 RS TS K T G A 4T A

iy O—H H:HIF C—H Hp s AE 1075 em™ AbHY Fig. 9 FT/IR spectra of the polysaccharide obtained in
2 C—O P A RAIE IR 55 SOk Hh i 9 20 P A this study and the commercial curdlan sample

LHSEHRAZIL 2018 FE 7 HETH



RESEARCH ARTICLE

WANG Xiaoyuzhu,et al: Isolation of a Curdlan—-Producing Bacterium

and Optimization of Fermentation Medium

& 15

SR AR M W 30 € S MR O 2 s A v
Bk Al 459K B Y AR T8 (Rhizobium sp. CGMCC
12099) , - XF1Z B8 J5E 7= i (4 BEAR P ST 2R AT T 40 A
YOE , BT R R LA R IEAC LR ik,
X 2 TR R AR 7 T A5 AR I 1Y) e T A 3R B R AT A W

SE 7 T A SR I ) o {0 i T % A B 4 AL« 5 A 4 50 of
L, (NH,),HPO, 2 g¢/L.,KH,PO, 1.5 g/L.,MgSO, 1.25 g/
L,FeSO, -7H,0 0.05 g/I.,MnSO, 0.02 ¢/L.,CoCl, -
6H,0 0.01 ¢/L,ZnCl, 0.01 g/L, XF A 52 414k 7 %
HEAT 40 A T2 56 30F 45 SR /R, A S 00 ] 45 8K 1 7=
ik H) 23.1 /L, BARALETHE & 29.2% B AL %
62.6% , AT 2= T 5.4%.

SE k.

[1 ] HARADA T,MASADA M,FUJIMORI K,et al. Production of a firm,resilient gel-forming polysaccharide by a mutant of
Alcaligenes faecalis var. myxogenes 10C3[J]. Agricultural and Biological Chemistry, 1966,30(2):196-198.

[2 ] GHAI S K,HISAMATSU M,AMEMURA A, et al. Production and chemical composition of extracellular polysaccharides of
Rhizobium[J]. Journal of General Microbiology, 1981,122.33-40.

[3 ] NAKANISHI I,KIMURA K,SUZUKI T,et al. Demonstration of curdlan-type polysaccharide and other 3-1,3-glucan in
microorganisms with aniline blue[J]. The Journal of General and Applied Microbiology,1976,22.1-11.

[4 ] ZHANG H,NISHINARI K,WILLIAMS M A K,et al. A molecular description of the gelation mechanism of curdlan [J].
International Journal of Biological Macromolecules,2002,30(1).7-16.

[51LEIGH J A,DODSWORTH J A. Nitrogen regulation in bacteria and archaea [J]. Annual Review of Microbiology,2007,61 .
349-377.

[6 ] ZHANG Hongtao,ZHAN Xiaobei,ZHENG Zhiyong,et al. Advances in curdlan of production by Alcaligenes faecalis and
function of curdlan[J]. Chinese Journal of Bioprocess Engineering,2009,7(5).8-12.(in Chinese)

[ 7] ZHANG R,EDGAR K J. Properties, chemistry,and applications of the bioactive polysaccharide curdlan [J]. Biomacromolecules,
2014,15(4):1079-1096.

[ 8 ] LEHTOVAARA B C,GU F X. Pharmacological , structural ,and drug delivery properties and applications of 1,3-B-glucans[J].
Journal of Agricultural and Food Chemistry,2011,59(13).:6813-6828.

[91BAKER G C,SMITH J J,COWAN D A. Review and reanalysis of domain-specific 16S primer [J]. Journal of Microbiological
Methods,2003,55(3) :541-555.

[10] GB28304-2012 , & /it % 4= [ AR M B b IS IR Al A5 SR E[S]. db 3T - v A ofe Hh i At 2012,

[11] KALYANASUNDARAM G T,DOBLE M,GUMMADI S N. 2012. Production and downstream processing of (1-3)
-beta-D-glucan from mutant strain of A grobacterium sp. ATCC 31750[J]. AMB Express,2(1):31.

[12] MILLER G L. Use of dinitrosalicylic acid reagent for determination of reducing sugar [J]. Analytical Chemistry, 1959,31(3):
426-428.

[13] HARWOOD J,HUYSER D. Automated analysis of ammonia in water[J]. Water Research,1970,4(10).:695-704.

[14] TENG lJitao,CUI Jiandong. Screening and identification of a bacterial strain produced by curdlan and resarch on its culture
conditions[J]. China Condiment,2013,38(8):113-116.(in Chinese)

[15] LIU Y,GU Q,OFOSU F K,et al. Isolation and characterization of curdlan produced by Agrobacterium HX1126 using
alpha-lactose as substrate[J]. International Journal of Biological Macromolecules,2015,81:498-503.

[16] YU L,WU J,LIU J,et al. Enhanced curdlan production in A grobacterium sp. ATCC 31749 by addition of low-polyphosphates[J].
Biotechnology and Bioprocess Engineering,2011,16(1):34-41.

[17] WU J,ZHAN X,LIU H,et al. Enhanced production of curdlan by Alcaligenes faecalis by selective feeding with ammonia water
during the cell growth phase of fermentation[J]. Chinese Journal of Biotechnology,2008,24(6):1035-1039.

[18] NAKATA M,KAWAGUCHI T,KODAMA Y et al. Characterization of curdlan in aqueous sodium hydroxide [J]. Polymer,
1998,39(6):1475-1481.

[19] KIM M K,RYU K E,CHOI W A et al. Enhanced production of (1,3)-B-D-glucan by a mutant strain of A grobacterium species
[J]. Biochemical Engineering Journal,2003,16(2):163-168.

[20] MARTINEZ C O,RUIZ S P,NOGUEIRA M T,et al. Effective immobilization of A grobacterium sp. IFO 13140 cells in loofa
sponge for curdlan biosynthesis[J]. Molecules,2015,20(5) :7957-7973.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.7 2018



