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Abstract

gate the effect of fermentation condition such as ammonia sulfate dosage, particle size of notoginseng residues, water

The solid-state fermentation of notoginseng residues by Aspergillus niger was performed to investi-

content of solid medium, incubation time and temperature and inoculation size of bacteria suspension on amylase pro-
duction. The single factor experiments showed that feasible fermentation conditions for amylase production were am-
monia sulfate dosage of 40-60 mg/g (counted dry drug residue) . raw material sieved to 100 mesh, initial water con-
tent of solid medium 55% . fermentation temperature 34 °C , fermentation time 7 d and inoculation size 10%. The fer-
mentation conditions were optimized by orthogonal test. They were ammonia sulfate 50 mg/g and fermentation at 34

C for 5 d, under these conditions, the enzyme activity of amylase produced by drug residue fermentation could

reached to 84,15 U/g (counted by wet material).
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Fig. 1 Effect of ammonia sulfate dosage on
amylase production
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Fig. 2 Effect of particle size of raw materials on
production of amylase
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Fig.3 Effect of water content of notoginseng residues
on production of amylase
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Fig.4 Effect of incubation temperature on
production of amylase
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Fig.5 Effect of incubation time on production of amylase
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Fig. 6 Effect of inoculation size of bacteria suspension
on production of amylase
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Table 1 Levels and factors of orthogonal test for
fermentation condition optimization
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Table 2 The results of orthogonal test
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Table 3 The variance analysis of orthogonal test
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WBRERNE 591.911 2 295. 955 4. 420 0.027
REERE 1 529. 356 2 764.678 11. 419 0. 001
RETE 1 167,354 2 583.677 8.716 0.002
ZHAEH £76. 660 2 338. 330 5.053 0.018
BE 1 205. 329 18 66. 963
BER 5 170. 609 26
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Table 4 Multiple comparison of orthogonal test
TH
IiH PEAE 1 5 = :
1 3 59.19 U/g
L6 3 59.65 U/g
£ 3 57,05 U/g 67.05 U/g
L3 3 71.99 U/g 71.99 U/g 71.99 U/g
ST 2 3 79.41 U/g 79.41 U/g 79.41 U/g
T8 3 84.15 U/g 84.15 U/g
T 5 3 86.09 U/g 86.09 U/g
LR 4 3 88.57 U/g
LE 7 3 90.61 U/g
P 0.103 0.105 0.074 0.158
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