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Liquid fermentation of Phellinus igniarius for production of polysaccharide

DING Xing-hong, WEN Cheng-ping, DING Zhi-shan, FAN Yong-sheng
Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To investigate the effects of different fermentation conditions on liquid fermentation of Phellinus igniarius for
production of polysaccharide. Methods The main fermentation parameters, kinds of media, initial pH values, fermentation
temperature, and rotation speed, were optimized by using orthogonal test. Ampliation tests of fermentation were done in a 5 L
fermenter. Results The optimal fermentation parameters were potato dextrose (PD) medium with 0.3 g/L vitamin B1 and 0.3 g/L
vitamin B2, initial pH value 5, temperature 28 ‘C, and rotation speed 180 r/min. Under the optimal fermentation conditions, the
maximal intracellular polysaccharide (IPS) and exopolysaccharide (EPS) production was 5.80 and 2.37 g/L in shake flasks, while the
maximal IPS and EPS production reached 5.85 and 2.30 g/L in 5 L fermenter, respectively. Conclusion This study provides reference
for industrialization of P. igniarius liquid fermentation.

Key words: Phellinus igniarius (L. ex Fr.) Quél; submerged fermentation; polysaccharide; intracellular polysaccharide (IPS);
exopolysaccharide (EPS)
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Table 1 L,¢(4°) orthogonal test design and results of P. igniarius flask fermentation (n=3)
RIS IR ¥/ C pHAE O FEA¥E /(emin)  FH  IPS/(gL")  EPS/(gLh) W /(gL
1 A(D) 26 (1) 5(1) 140 (1) (1 3.71 1.59 5.30
2 A(D) 28 (2) 6(2) 160 (2) ) 4.22 1.76 5.98
3 A(l) 30(3) 703) 180 (3) (3) 4.28 1.84 6.12
4 A(D) 324 8(4) 200 (49 4 3.15 1.37 4.52
5 B (2) 26 (1) 6(2) 180 (3) 4 4.85 1.92 6.77
6 B (2) 28 (2) 5(1) 200 (4) 3) 5.59 2.29 7.88
7 B(2) 30(3) 8(4) 140 (1) 2) 3.78 1.54 5.32
8 B(2) 32(4) 703) 160 (2) (1 4.67 1.83 6.50
9 C@3) 26 (1) 73) 200 (4) ) 428 1.64 5.92
10 c@® 28(2) 8(4) 180 (3) (1) 3.90 1.69 5.59
11 c@® 30(3) 5(1) 160 (2) 4 5.26 2.13 7.39
12 C@3) 324 6(2) 140 (1) 3) 4.44 1.72 6.16
13 D 4) 26 (1) 8(4) 160 (2) 3) 3.92 1.55 5.47
14 D 4) 28(2) 7(3) 140 (1) 4) 5.31 2.10 7.41
15 D 4) 30 (3) 6(2) 200 (49 0] 5.42 2.16 7.58
16 D 4) 32(4) 5(1) 180 (3) ) 5.77 2.33 8.10
T 21.92 23.46 28.67 24.19 24.97
T, 26.47 26.86 26.49 25.34 25.32
Ts 25.06 26.41 25.95 26.58 25.63
Ty 28.56 25.28 20.90 25.90 26.09
R 6.64 3.40 7.77 2.39 1.12
x2 AESW 8+ 160
Table 2 Analysis of variance T: N §\§\§ /‘/A/ 1so
Gkl ss f & Ffi BEM = il -
Rkt 5828 3 1942 34485 P<<0.01 & 4l o
i 1.721 3 0.573  10.183 P<<0.05 EE 1*° ;g
pH {t 8097 3 2699 47911  P<0.0l ; 2 e L e E
PEIKFH 0767 3 0255 45384 AN \@\ﬁiﬁ- 10
R 0.169 3 0.056 . 0
Fo0s(3,3)=9.28 Fo0(3,3)=29.46 0 4 9 192
w-IPS e-EPS o-Hi A-pH{H

m-IPS e-EPS 0-residual sugar
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Fig. 1 Process curves of P. igniarius fermentation
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Table 3 Verification test of polysaccharide

in P. igniarius fermentation

WRsE IPS/ (g-L’l) EPS / (g~L’1) BEE /(gL in 5 L fermenter (n=3)
! 379 2.35 8.14 S R T R 1) TR I, 70 R R 1) BT 48 h
2 >80 2:40 820 W, IR, S B T R e
3 382 238 8.20 WEW; 7 24~96 h R, S 2 kPSR AEK,
SEH(E 5.80 2.37 8.17

IPS 7E 96 h k%] 1.40 g/L, HklAiy, Bk
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