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Abstract; [Objective] The study was done to maximize the yield of intracellular polysaccharides (IPS)
extracted from Polyporus umbellatus. [Method] The solvent extraction,assistant treatments and the meth-
ods of protein removing were studied by single-factor tests,orthogonal experiments and comparison tests.
[Result] The results indicated that the optimal extraction conditions of IPS were pH=11 solvent,tempera-
ture of 90 C,4 times extraction,and 60 min each time respectively. And the extraction rates of IPS were
enhanced by enzyme treatment and ultrasonic-assisted treatment before hot-water extraction,and the opti-
mal conditions of enzyme treatment were m(Cellulase) : m(Pectinase) = 1 : 1,enzyme dosage of 10 mg/g.
and time of 80 min. Furthermore, this study also indicated that the protein of crude polysaccharide which
was treated with proteinase was easy to be removed by Sevag method. [Conclusion] The most suitable ex-
traction process of polysaccharides from Polyporus umbellatus was gained from this study,that is 10 mg/g
compound enzymelm(Cellulase) : m(Pectinase) = 1 : 1Jtreaded dry mycelium for 80 min in 40 (m/V) dis-

tilled water,temperature at 50 ‘C ;then adjusted pH to 11 with NaOH, extracted at 90 C for 4 times, 60
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min each time;then adjusted pH to 6.5 with HCI, proteinase treated for 1 h,inactivated enzyme at 85 C,

removed protein with the method of Sevag;finally,after concentrated and alcohol deposit, polysaccharide of

P. umbellatus could be gained.

Key words: Polyporus umbellatus ;intracellular polysaccharides (IPS); extraction process;assisted ex-

traction; proteinase
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Table 1 L, (3*) orthogonal design of polysaccharides extracted from fermentation mycelium in
P. umbellate using distilled water solvent
K #& Factor
K A B C D
Level AR/ C EEAR I ] /min B [E272/ €1
Temperature Extraction time Ratio of solid to solvent Times

1 80 30 1:20 1

2 90 60 1:30 2

3 100 90 1: 40 3
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Table 2 1,(3") orthogonal design of polysaccharides extracted from fermentation mycelium in P. umbellate using alkali solvent
[H % Factor
K A B C D
Level B/ C 7I:I BHR LG R E
Temperature ! Ratio of solid to solvent Times
1 70 10 1:20 2
2 80 11 1:30 3
3 90 12 1:40 4
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Table 3 L, (3*)orthogonal design of enzyme treatment conditions of the IPS extraction technology

% Factor

7K A B C D
Level m(LFAERED + mCREE EHWME/ (mg - g™ i 1 R ]/ min Ll
m(Cellulase) : m(Pectinase) Enzyme dosage Time Blank
1 1:1 5 60 1
2 231 10 70 2
3 3:1 15 80 3
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Table 4 Results and analysis of polysaccharides extracted from fermentation mycelium in P. umbellate using distilled water solvent

C

gﬁ (=} A B *4‘& Hﬁ D E’x*ﬁﬁ\gﬁ%ﬁ/% g’}%ﬁ%‘%z/%
7 BHREE/C V= $2} 8] /min ik . BRI Extraction rate Extraction rate
No. . . Ratio of solid . .
Temperature Extraction time Times of total sugar  of polysaccharide
to solvent
1 1 1 1 1 21. 86 5.51
2 1 2 2 2 51. 88 17.19
3 1 3 3 3 57.76 18.92
4 2 1 2 3 55. 05 18. 04
5 2 2 3 1 46.01 18. 89
6 2 3 1 2 52.83 20. 54
7 3 1 3 2 48.43 18. 26
8 3 2 1 3 52.96 22.09
9 3 3 2 1 47.05 20. 84
ko 43. 83 41.78 42.55 38. 31
YRS K 51. 30 50. 29 51,33 51.05
Extraction rate 13 49, 48 52.55 50. 74 55.26
of total sugar <3 : : : :
R’ 7.47 10.77 8.78 16. 95
ky 13.29 13.94 16. 05 15.08
E2LtEEs ks 19.16 19. 39 18. 69 18. 66
Extraction rate of _
polysaccharide /\’3 20 40 19 02 18 11 19 10
R 7.10 5.58 2.64 4.02
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Table 5 Results and analysis of polysaccharides extracted from fermentation mycelium in P. umbellate using alkali solvent

C s A e P
gy A B i He D AR/ % LA/ %
7 =R E/ C . . R Extraction rate Extraction rate of
No. pH Ratio of solid ) .
Temperature Times of total sugar polysaccharide
to solvent
1 1 1 1 1 38.58 15. 30
2 1 2 2 2 53.97 21.77
3 1 3 3 3 60. 29 27.13
4 2 1 2 3 61. 80 27.77
5 2 2 3 1 57.25 27.75
6 2 3 1 2 48. 14 20.59
7 3 1 3 2 57.43 24.03
8 3 2 1 3 65.53 31. 66
9 3 3 2 1 54.42 26.05
k' 50. 95 52. 60 50. 75 50. 09
BB R ks 55.73 58. 92 56.73 53.19
Extraction rate , _ . .
of total sugar X3 59.13 54.28 58. 32 62. 54
R’ 8.18 6.31 7.58 12. 45
ky 21.40 22.37 22.51 23.03
EZLiEEs ks 25. 37 27.06 25.19 22.12
Extraction rate of _ . _
polysaccharide /\’3 27 25 24 59 26 30 28 80
R 5.85 4. 69 3.79 6.73
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Table 6 Results and analysis of polysaccharides extracted from fermentation mycelium in P. umbellate with enzyme treatment

A
N B . 4 iy /
s WCFERED © g ¢ D eV 2
Nﬁ m R RS i) ( o . ,1‘> Titi VE F B} 18] / min 25 5| Extraction rate Extraction rate
o m(Cellulase) : E mg i’; ! Time Blank of total sugar  of polysaccharide
m(Pectinase) nzyme dosage
1 1 1 1 1 58.47 23.54
2 1 2 2 2 60. 05 25.72
3 1 3 3 3 61.69 26. 39
4 2 1 2 3 58.56 24.25
5 2 2 3 1 62.49 27.60
6 2 3 1 2 56. 31 20.92
7 3 1 3 2 53. 66 20. 06
8 3 2 1 3 62. 85 25.47
9 3 3 2 1 57.90 23.97
£ 60. 07 56. 90 59. 21 60. 62
BB ¥y 60. 12 62. 80 58. 84 56. 67
Extraction rate , _
of total sugar 3 58. 14 58.63 60. 28 61.03
’ 1.98 5.90 1.44 4. 36
k1 25.22 22.62 23.31 25.04
ZHAT R ko 24. 26 26. 26 24. 65 22.23
Extraction rate of -
polysaccharide ke 23.17 23.76 24.68 25.37
R 2.05 3.65 1. 37 3. 14
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R B AR T R AL B o DRI TN A BB A B A
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