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Study on the Optimization of Liquid Fermentation Medium of Shiraia bambusicola Polysaccharide

CHEN Jia-jia et al  (School of Chemical and Biological Engineering, Suzhou University of Science and Technology, Suzhou, Jiangsu
215009)

Abstract [ Objective ] The purpose was to supply theoretical foundation for the industrialized production of Shiraia bambusicola polysaccha-
ride. [Method ] The asexual producing strains of S. bambusicola polysaccharide were obtained from the fruiting bodies of wild S. bambusicola
through tissue isolation. Then they were cultured in liquid medium by fermentation and their optimum medium formula was ascertained through
orthogonal shaking flask experiment. [Result ] The influences of carbon source, nitrogen source, growth factors and initial pH value reached
significant level and their significances were as follows: concn. of carbon source > conen. of growth factors > pH > concn. of nitrogen
source. Among interactions, only the influence of CGF x CN reached significant level. The results of variance analysis showed that the opti-
mum medium formula was sucrose 20 g/L. + yeast paste 8 g/L. + comn syrup 2 g/L and the optimum initial pH value was 6.0. When the cul-
ture broth quantity was 50/250 ml (V/V), the inoculation amount was 10% (V/V), the culture temperature was 28 °C and the rotation
speed was 120 t/min, the content of S. bambusicola polysaccharide in the fermentation broth after 120 h was 8 g/L. [ Conclusion ] The medi-
um composition and culture condition of producing S. bambusicola polysaccharide through liquid fermentation with asexual bamboo parasitic
fungus were studied preliminarily in this experiment.

Key words Bamboo parasitic fungus; Shiraia bambusicola polysaccharide; Orthogonal test; Liquid fermentation
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Table 1  Factors and levels of the orthogonal test %ﬁ*ﬂﬁ%ﬂﬁ%ﬁ'ﬁ’ %&ﬁ%‘%ﬁﬁﬂ I:BEZ%J : H?ﬁ 20
E BE  ARRT B8 o/L FHRK 2 o/ L FIh pH 6.0
KT B/ B/ WEE// e/ pH L
Level Concentration Concentration  Concentration pH =
of carbon of nitrogen of growth factor value = ol
source (CC) source (CN) (CGPH -
1 10 4 0 6.0 =3 6}
2 20 8 2 B yogt
3 30 12 4 7.5 * 1
2 HREHH 1
21 BREIRFRARR %REW B BiensEd § winEniur
NH, " 2580 NO, ~ AV HLEIRAIE B B R AR K WS EE AL T T oA A Mo Ag
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2) o MIESRMEAT R AR I R o T £ %
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T "__f S 2 WEMEXTESHETRORE
:._, ; : Fig.2 Effect of nitrogen source kinds on the yield of polysaccha-
‘!'- : . ride from S. bambusicola
wg i £2 L, OY) EXRBBESTER
B i Table 2  Rank difference analysis results of L,, 3") orthogonal test
| %3 % ®F BE RE =P ijfi CGF CN  CC  pH CGFxCN CGFxCC CNxCC
w8 4 #3 :E :g— .';’ 1.640 1.664 0.307 1.702 1.746  1.676  16.332

SEF % Linds of carbon sources

1 BEMENTE SRR
Fig. 1 Effects of carbon source kinds on the yield of polysaccha-

1,758 1.637 2.899 1.627 1.614  1.632  16.792
0.546 0.555 0.102 0.565 0.582  0.559  0.544
K2 0.511 0.565 0.575 0.501 0.524  0.541 0.539
K3 0.58 0.526 0.966 0.542 0.538  0.544  0.560
ride from Shiraia bambusicola R 0.075 0.039 0.864 0.064 0.058  0.018  0.020

K1
K2 1.534 1.680 1.725 1.504 1.572 1.623 16. 190
K3
k1
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Table 3  The variance analysis results of L,, 3") orthogonal test

ig=> S/ AZFIHA A0 H B ¥y 10 F I e BEM
Variance sources Sum of squares Degree of freedom Mean square F ratio Significance
CGF 0.999 2 0.500 10.907 F0.1(2,33) =2.47 * ok ok
CN 0.572 2 0.286 6.238 F0.05 (2,33) =3.285 * ok ok
CcC 76.376 2 38.188 833.799 F0.01 (2,33) =5.32 * ok ok
CGF x CN 0.323 4 0.081 1.769 FO0.14,33) =2.12 * ok
CGF x CC 0.138 4 0.034 0.755 F0.05 (4,33) =2.66

CN x CC 0.089 4 0.022 0.480 F0.01 (4,33) =3.94

pH 0. 605 2 0.303 6.610 * ok
e 0.179 33 0.022

T 79.605 53
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Table 1  Factors and levels of L, 3*) orthogonal test g/L
ZkS'F El? Factor
Level HA Clrcase (NH,),S0, 7080, Vi
1 15.00 2.07 4.50 0.15
2 20.00 45 5.50 0.20
3 25.00 4.38 6.50 0.25

£2 L,GHEXRRER

Table 2  The results of L, 3*) orthogonal test

=) EI? Factor %ﬁﬁi%ﬁ

S ﬁfﬁ (NH,),80, 7nSO,  V, Mycelial

1 15.00 2.07 4.50 0.15 0.48

2 15.00 3.45 5.50 0.20 0.51

3 15.00 4.83 6.50 0.25 0.33

4 20.00 2.07 5.50 0.25 0.64

5 20.00 3.45 6.50 0.15 0.33

6 20.00 4.83 4.50 0.20 0.57

7 25.00 2.07 6.50 0.20 0.64

8 25.00 3.45 4.50 0.25 0.17

9 25.00 4.38 5.50 0.15 0.43

K, 1.36 1.76 1.22 1.24

K, 1.54 1.05 1.62 1.76

K, 1.24 1.33 1.30 1.14

R 0. 10 0.24 0.13 0.21

K’ 1.85 3.10 1.49 1.54
\KZ\ 2.37 1.10 2.62 3.10

32 1.54 1.77 1.69 1.30

R TR IR %m&%@ﬁﬁ?ﬁﬁ'

+7nS0, 5.50 g/L +V,, 0.20 g/L + KH,PO, 3. 00
3 ZigHitig
(D FEARR EJIR AL A KRR R,

(k4% 11870 ®)
3 it

BT BRI BT B TO R A W A R B AT
WERE T2 5T, BIRER )7 /i 8, pH R AT 5
Tt 20 RAER SR 2B A IF B AL 7 - M 20
/L BEREE 8 o/L, TR 2 ¢/L, pH 6.0, LRBEFRRALTT#5
FWITRE BB, FEBMEE 15 (V:V) &M E 10%
V:V) L BEFRIRE 28 C, #EEREEHE 120 o/ min W& T IESE
120 h, BA-REERATRGITEEHES o

KEE dmi C RENAHFELEK TR
RiieMEIELHER: R, SR+ (NH,) ,S0, T
WBEIAERT B LLBE R 18 K18, 3 (NHL), SO, [REWREEN
3.45 L, MK B R ERBBRAHLAEYE, HEE
(NH,),S0, WREEHIIEM, AT L E KNG WL~ BRE
TR RIS RRY, Bl HA R 24 KK ZnS0, REH
5.50 /L, ZEILRIET LA KR RIERERBEDERR,
SR ZnSO, MIREE, A KFME: IR B RAEK
BRBEBAFTAEELAER, REH R, YRS
IV BV WREEMRR, A KRR, HRZL S, B3R

#ERKKEBERF. EEZRAERLBERBEWREES
HEI K 20% DA + A28 20. 00 ¢/L + (NH,),S0,
2.07 ¢/L+ ZnS0, 5.50 ¢/L +V,, 0.20 g/L + KH,PO, 3. 00

/L. ABEHEAIRHERBFTER PR F -
8% 3Lk

] YPide =82, BIEE A AA0NmR U ). hERHE, 2001,20
2):25-27.

2] 5ok, FFHE, Boese, & PEAHEEME RS U] Bz
2007 3) :20 - 42.

(3] XIS, AARHR RS ME B R R B R IR R U 1. b R iBiR,
1990 6 :25 -28.

(4] REMAE PRI RIRSES52 0 ] SR, 1987 @) 3.

(5] BR3GET. TEERERERAE S M ], U5t ALpTR RS HRGE, 1990:
210 -226.

(6] KR, BERAN. A LERIS B R FHRSHAFENEE L) ). | PERA KRR,
1994,13 4) :345 —346.

(7] 48R PRESE. SMERIRBIUSESEIIST [ . BrAIES, 1988 )25 -6.

31 Bk BFSMEBREN S BRI L ] hE R, 1992,11 ©)

%30
(17 TR VST

(2] iz, B 2. &
2002,33 @) :372 -373.

524 -527.

(4] BiRE. ERIEYLFELRTES M. b5 PER
2003:77 - 82.

(5 ) Bi5%, it F B, PO R RIS R AR O AT
R, 2002,23 (1) :85 ~87.

(61 XB%h. 4347 WREIR IS THAb BT H: [M ). Jbs: AR R
1995:190 ~232.



