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Study on Effects of Nutritional Factors for Liquid Fermentation of Coprinus atramentarius
on Mycelium Growth and Yield of Extracellular Polysaccharide
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Ministry of Education, Wuxi 214122, China)

Abstract: Coprinus atramentarius was cultivated with submerged fermentation method. Various nutritional factors including
carbon sources, nitrogen sources and inorganic salt affecting the yield of extracellular polysaccharide (EPS) and mycelium growth
were studied by single factor test. The key influential factors were further investigated by response surface methodology. By
solving the quadratic regression model equation with appropriate statistic methods, the optimum concentrations for the sub-
merged fermentation medium are determined that glucose, corn powder, wheat bran, KH-PO. and MgSOs * 7H-0 are 13.51,
17.07, 7.62, 2.29 and 2 g/L, respectively, and the predicted yield of the extracellular polysaccharide is 293.73 mg/L. When the
above values are 10.07, 18.02, 11.63, 1.58 and 4 g/L respectively, the maximum biomass is 6.24 g/L.
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Table 1 Factors and levels of various carbon sources (g/L)

K AHERE BB CEERE DEKE  E AR
1 5 5 4.5 7.5 4
2 10 10 9 15 8
3 15 15 13,5 22,5 12
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Table 2 Factors and levels of various nitrogen sources (g/L)

N A B C D E
AT ube R (NH)SO.  NHHPO.
1 5 1.5 1 0.5 1
10 3 2 1 2
3 15 4.5 3 1.5 3
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Table 3 Factors and levels of various inorganic matters (g/L)

KF A B o] D E
KH2PO4 MgSOs * 7H20 CaCl: FeSOs NaCl

1 2 2 2 2 2

2 4 4 4 4 4
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Fig.1 Effects of various carbon sources on growth of
C. atramentarius
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Fig.2 Effects of various carbon sources on yield of EPS in
C. atramentarius broth
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Fig.3 Effects of various nitrogen sources on growth of
C. atramentarius
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Fig.4 Effects of various nitrogen sources on yield of EPS in
C. atramentarius broth
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Fig.5 Effects of various inorganic salts on growth of
C. atramentarius
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Table 5 CCD matrix of four variables with experimental and predicted values of biomass and EPS

g1l iy ‘ tﬁ#@%(g/y) __ ‘ H@éb%&#%(mg/}.)ﬂ A
A B C D SEPAE T SEPIE T A

1 -1 -1 -1 -1 2.23 2.33 98.47 101.67
2 1 -1 -1 -1 2.79 2.96 130.72 134.16
3 -1 1 -1 -1 3.18 3.36 160.88 165.16
4 1 1 -1 -1 6.05 5.74 283.36 275.31
5 -1 -1 1 -1 475 4.46 222.21 214.50
6 1 -1 1 -1 4.09 411 191.21 196.85
7 -1 1 1 -1 5.08 4.82 237.78 230.31
8 1 1 1 -1 5.94 6.23 289.90 290.31
9 -1 -1 -1 1 4.37 435 168.47 183.44
10 1 —1 —1 1 481 4.89 225.30 225.19
11 —1 1 —1 1 4.04 3.83 188.85 175.64
12 1 1 —1 1 5.56 6.12 271.98 295.05
13 -1 -1 1 1 3.99 411 186.58 187.05
14 1 -1 1 1 3.58 3.67 167.56 178.66
15 -1 1 1 1 2.81 2.92 119.63 131.56
16 1 1 1 1 452 4.24 211.61 200.83
17 —a 0 0 0 2.77 2.94 129.64 130.31
18 a 0 0 0 5.14 4.88 240.52 232.06
19 0 —a 0 0 3.46 3.37 162.08 150.47
20 0 a 0 0 4.96 4.97 232.32 236.14
21 0 0 —a 0 4.24 4,01 198.40 188.50
22 0 0 a 0 4.12 4.26 205.00 207.11
23 0 0 0 —a 472 481 220.96 227.99
24 0 0 0 a 5.02 4.84 235.10 220.27
25 0 0 0 0 5.73 5.98 268.18 279.83
26 0 0 0 0 6.12 5.98 286.42 279.83
27 0 0 0 0 5.91 5.98 276.79 279.83
28 0 0 0 0 6.20 5.98 289.97 279.83
29 0 0 0 0 5.89 5.98 275.78 279.83
30 0 0 0 0 6.02 5.98 281.86 279.83
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Fig.7 Response surface and contour plots of EPS versus glucose
and corn powder
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Fig.10 Response surface and contour plots of biomass versus
glucose and corn powder
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Fig.11 Response surface and contour plots of biomass versus corn
powder and KHPO4
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Fig.12 Response surface and contour plots of biomass versus
wheat and corn powder
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