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Culture Optimization for Cellobiose Dehydrogenase Production
by Pycnoporus sanguineus SYBC-L10

FENG Yuanyuan, TANG Mingyue, GUAN Zhengbing, CAI Yujie, LIAO Xiangru
(Key Laboratory of Industrial Biotechnology , Ministry of Education , Jiangnan University , Wuxi 214122, China )

Abstract: Effects of various parameters on cellobiose dehydrogenase (CDH) production by
Pycnoporus sanguineus SYBC-L10. CDH was induced by cellulosic,and microcrystalline cellulose
with high crystallinity supported the maximum CDH production. Though the optimization of
fermentation medium composition, microcrystalline cellulose and glucose as the complex carbon
source were add to the culture, the production of CDH reached 78+5.94 U/L,with 2 folds higher than
that before optimization (39+4.78 U/L).Though adding the soybean meal and (NH,),HPO, to the
culture,the production of CDH reached 702 +25.68 U/L,with 17 folds higher than that before
optimization. Selecting the optimum carbon sources and nitrogen sources to get the optimum liquid

medium recipe by the orthogonal test in four factors and four levers, The production of CDH reached
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1245 +£35.78 U/L. The optimum fermentation medium consisted : microcrystalline cellulose 7 g/L,
glucose 5 g/L,soybean meal 6 g/L, (NH,),HPO, 2 g/L. The production of CDH reached 1 245+35.78 U/L.

Keywords: cellobiose

Pycnoporus sanguineus

2 4 —FE I A (Cellobiose Dehydrogenase, CDH)
T R A AR AR M 2 2K LR 7 A B AR
IR H TR A Y, R SR IO R R
XFEFAER AT RAF IR EROCR . (B2 WA SR Ao 8
I 16 H A DR SR T A A A 7 i E T AT, TR I A o L
X HE 7 i 1) B 3R 2R AR R AT AL T8 O B i
P,

CDH HYARXS 735 B K2 90 000, Hrh 10 000
JBESE 80 000 A HEMR , HLH BE L R A BE 2 O H
FEHES, CDH 2 — iR MLLRE N, & A P L
(LA . B S AN 2T AL, B S A A AR
WETRALEE D FAD ; I £1 38 2 A5 40 (38 b W42
Whd it 15 M2 FEMRAHZE . CDH & —Fi X pH {E 1
IRIERC M, ZWE T 7€ pH 3~10 MIEE N 24 h
il RSE . CDH f LU AL LT 4k 0l (2T 2 SEHE AN 27
HeR . Y MR WA T E AL R i, CDH
() FAD F8 539340 J5E 2k i 21 38 JE A1 15 3] — A~ i A=
B L2128 R 88 3% 4k . 45 8+ 19 CDH #] L6
JRZ R 2K, A R o AW BE Fe* Al
A

CDH T 3 5 21 4 2 i XF £F 4k 25 09 K fi A6 Y,
H T 7 AR O T 0 il T A 2R B TR A DT 23
LR . CDH Al st A BT 2 R i vh = 2R 1 2R 4R
B BE R R (9 R A0, CDH ] b 2 4
F AN VR o 2T dE R0 ) B AR T
FUB ™= A W A 4E X, (B2 CDH AL £ 4 —hk
FIT 7 A B 8 2 05 P9 TR X £ 4E 2 BTN AR S
JIr LA 3% 6 v i A AR B2 59 CDH ] 3 B 21 4 3%
Tl ff 2T 8 3%, TN L 2T 48 3% 10 e ikl R H 2 R vk
JE£ ) CDH 3 27 48 22 (9 B fig A7 3 7 ¥, CDH ik m
VARG IRLF e R IR A I 2F 48 R REAR . TR
filg 5 o S A P B Y 4 B R CDH v % 22 i AL FL b
PR AR FUREIR , FLBH R S — s B I8 A A AL,

V3% BT A 592 56 28 YL 5 JC B 2L 1L A K L i
e H — PR BE R4S 1) 7= CDH W #% , B Pycnoporus
sanguineus SYBC-L10, Jf#1258H5¢ T H ™ CDH i
s T 7 W IR AR 1 25 A IR IRIESE A T

dehydrogenase, fermentation

optimization, orthogonal experimental,

PP A —7E A9 B

1 wrsHE

1.1 EH#

W ¥k Pycnoporus sanguineus SYBC-L10:/E# It
7 S 56 2 AR R A A
1.2 EEH BRI

BEOR OFF T BB R B TR
T8 R v B T 5 HL At 3 700 35 S ] = A3 A
1.3 EHFE

1) PDA $5 3% & (/L) : B & 1= <2 200, i %5 ¥
20,38 20;pH H R,

2) PDA Wi S 15555 (g/L) B E + & 200, 45
B 20;pH AR,
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Table 1 Factors and levels of orthogonal test
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Fig. 1 Effect of carbon sources on CDH production by
Pycnoporus sanguineus SYBC-L10
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Fig. 4 Effect of soybean meal on CDH production by
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Table 2 Result and analysis of the L;(4°) orthogonal array design

A B AL 3
1 1(5 /L) 13 gL)
2 1 2(5 ¢/L)
3 1 3(7 gL
4 1 409 g/L)
5 27 g/ 1
6 2 2
7 2 3
8 2 4
9 309 g/l) 1
10 3 2
11 3 3
12 3 4
13 4(11 /L) 1
14 4 2
15 4 3
16 4 4
R, 316.63 522.93
R, 581.43 608.45
R, 575.85 281.75
R, 501.50 562.23

2% R 264.79 326.70

CH k)
14 g/L) 12 ¢/L) 496.50+56.4
26 ¢/L) 24 ¢/L) 502.33+60.7
38 ¢/L) 3(6 ¢/L) 263.00+66.1
4(10 g/L) 4(8 g/L) 475423

2 3 1 057.17+52.5
1 4 481.50+39.5
4 1 8.00+2.3
3 2 779.10£77.8
3 4 513.00+77.0
4 3 527.87+92.8
1 2 301.33284.1
2 1 962.40+20.3
4 2 253339
3 1 923.00+56.7
2 4 555.97+23.3
1 3 503.90+94.8

44550 597.48

769.23 401.83

619.50 587.55

141.19 388.56

628.04 208.91

LHStHRAZIL 2018 FE 7 HE 3




RESEARCH ARTICLE

FENG Yuanyuan,et al; Culture Optimization for Cellobiose Dehydrogenase

Production by Pycnoporus sanguineus SYBC-L10

% B Z X CDH % [ 1) 5¢ i 72 HEF O C>B>
A>D BV G X CDH G B 5% ) 5 K, AT I, B L
¥ 72 Pycnoporus sanguineus SYBC-110 CDH & &
FEd R i BN R M E R A EENEA R
FRRZE, AT 0 B A A KRN 2 T 4R A M 1) 2% 1, O
IEN ok i R e e SN A A s S NV R E N
CDH $& L iy A I3, e B 1) s AR 4 6 S 1l 21 4
R T oL, HAHES /L, BT K 6 of/L, BEIR A B 2
o/L FEM AT ,CDH M= i i . A 1 S ik il
AL R SRR AT E A SR A3 Y CDH B S
h 1 245+35.78 U/L, H 16 A5 56 1 SE 50 #0 r , Fr
DAk — S50 25 A4 B g & 1% 7 CDH. 19 & I 55 A

|3 = iz I

Z WG AE |, Pycnoporus sanguineus SYBC—-L10
WA K™ CDH W R B AR A, &t i b
PN 8 U N e /R N K o A L Ll N N i -8
A U B B IR A T R R, e AR R
b, Hod A 5 A LA TC AL AR B LAk 2F— 20 4
TR AR 7l Ak e I BT TR AR Y 5 A
1 245+35.78 U/L, AALALIS 7 #§ 39+4.78 U/L, 2
fm 1A 32 4%, AR B E A SR T, T Pyenoporus
sanguineus SYBC-110 {2 & W™ CDH #8535 551
A CDH B~ 1k B ik A gt — 2P 5T

S 3

[ 1]LI Yanni,LIU Junhong. The recent advance on cellobiose dehydrogenase[J]. Journal of Chemical Industry of Forest Products,
2003,37(2):26-30.(in Chinese)

[ 2 1 HE Xinsheng, YANG Chaohui,ZHAO Chunhua,et,al. Research of lignocelluloses degradation by three white rot fungi[J]. Journal
of Cellulose science and Technology,2012,20(1) :33-38.(in Chinese)

[ 3 1 ZHENG Peng, LI Qinfen, LI Guangyi,et,al. Comparison of cellulose decomposing abilities of eight microbial strains[J]. Chinese
Journal of Tropical Crops,2012,33(6):1121-1125. (in Chinese)

[ 4] LU Shixiang, WANG Qiuyu. Application progress of white rot fungi in lignocelluloses degradation[J]. Forest Engineering,2009,
25(4):26-31.(in Chinese)

[ 5] LIU Wenhua, CAI Yujie, SUN Fubao,et al. Study of Trametes hirsuta SYBC-L19 liquidstate fermentation for laccase production
[J]. Journal of Food Science and Biotechnology,2012,31(12):1252-1261. (in Chinese)

[6 ] LIU Kun,LI Huixuan, LI Jing. Studies on the co-culture of white rot fungi for degrading corn stalk [J]. Journal of Anhui
Agricultural Sciences,2003,36(4):1327-1329. (in Chinese)

[ 7 1 FANG Jing,LIU Wen, GAO Peiji. Optimization of cellobiose dehydrogenase production by schizophyllum commune and some
properties of the enzyme[J]. Mycosystema,2000,19(1):107-110.(in Chinese)

[ 8 ] BAMINGER U,SUBRAMANIAM S S,RENGANATHAN Vet al. Purification and characterization of cellobiose dehydro- genase
from the plant pathogen Sclerotium (Athelia) rolfsii[J]. Applied and Environmental Microbiology,2001,67(4):1766-
1774.

[ 9 1 FANG Jing,GAO Peijing. Study on the role of cellobiose dehydrogenase in cellulose degradation[J]. Microbiology,2000,27(1) .
15-18.(in Chinese)

[10] FANG Jing,LIU Wen, GAO Peijing. Cellobiose dehydrogenase : inhibition of polymerization of pheolic compounds and enhancing
lignin degradation by ligninases[J]. Acta Biochimica Et Biophysica Sinica, 1999,31(4):415-419.(in Chinese)

[11] ALONSO S,RENDUELES M,DIAZ M. Bio-production of lactobionic acid:current status,applications and future prospects[J].
Biotechnology Advances,2013,31(8):1275-1291.

[12] TEMP U,EGGERT C. Novel interaction between laccase and cellobiose dehydrogenase during pigment Pycnoporus cinnabarinus
[J]. Applied and Environmental Microbiology,1999,65(2) :389-395.

[13] YUE Cuicui, SHEN Jianzeng,CAI Yujie,et al. Optimization of fermentation conditions for cordycepin by Cordyceps militaris
IN168[J]. Journal of Food Science and Biotechnology,2013,32(2):135-141.(in Chinese)

[14] FAN lJingjing, MA Deli,LIAO Xiangru,et al. Laccase production under solid-state fermentation of wheat straw and its
degradation by Pycnoporus sanguineus SYBC-L12 [J]. Journal of Food Science and Biotechnology,2015,34 (2):.128-133.

(in Chinese)

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.3 2018



