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Effects of Solid Fermentation of Aspergillus niger on Release
of Bound Phenols and Antioxidant Activity
of By-products of Pueraria thomsonii

WANG Shengyu, HUANG Yousheng, CHEN Lihua, DONG Huanhuan', GUAN Yongmei, ZHU Weifeng

(School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

Abstract: In order to improve the utilization value of the by-products from the Pueraria thomsonii and clarifie the release
law of bound phenols, 4Aspergillus niger was used for solid state fermentation of kudzu peel and kudzu dregs. The contents
of bound phenols, activities of cellulase and S-glucosidase were measured during fermentation. The types and contents of
bound phenols released after fermentation were investigated by high performance liquid chromatography (HPLC). The
antioxidant activities of two by-products extracting solution of Pueraria thomsonii were measured during fermentation. The
results showed that the fermentation of Aspergillus niger could effectively release the bound phenols in the by-products of
Pueraria thomsonii, and the content of the released bound phenolic substances increased significantly with the increase of
fermentation time (P<0.05). After fermentation for 7 days, the bound phenols content in the kudzu peel and kudzu dregs

was 1.63+0.11 mg/g and 0.93+0.05 mg/g respectively. The maximum cellulase activity of kudzu peel was 662.74+17.06 U/g
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on the 6th day of fermentation and the highest f-glucosidase activity was 332.64+26.52 U/g on the 7th day of fermentation.
The maximum cellulase activity of kudzu dregs was 885.79+66.06 U/g on the 7th day of fermentation and the highest S-

glucosidase activity was 354.63+9.45 U/g on the 3rd day of fermentation. There was a positive correlation between the

release of phenols and the activities of cellulase and f-glucosidase during fermentation. The liquid phase results showed that

3'-hydroxypuerarin, p-hydroxybenzoic acid, puerarin and daidzein were contained in the fermentation product extract

solution. The scavenging ability of fermentation product extract solution for DPPH- and ABTS" increased with the increase

of fermentation time. The results showed that the by-products of Pueraria thomsonii solid fermented by Aspergillus niger

could promote the release of bound phenols and improve the antioxidant activity of fermentation solution.

Key words: Pueraria thomsonii processing by-products; bound phenols; solid state fermentation; cellulase;

p-glucosidase; antioxidant activity
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BBy SN T R P= sk B el G S R RS R
5 I CxVxN

EEBMPEYFATH (mg/g) = T000Xm
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WIR 25, 30 °C FHH 2 min, HIIA 20 pl AR B,
JZJ% 20 min, iIA 50 pL 2 mol/L Na,CO; IFRZ 1k
BN, MU FE ODyos ymo A p-NPG bRt di 2 i
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Fig.1
fermentation of Pueraria thomsonii processing by-products
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Change of bound phenols content in solid state
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Fig.2 Change of cellulase activity during solid state fermentation
of Pueraria thomsonii processing by-products
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Fig.3 Change of S-glucosidase activity during solid state
fermentation of Pueraria thomsonii processing by-products
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Fig.4 Infrared spectrogram of Pueraria thomsonii processing
by-products residue before and after solid state fermentation
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Table 1 Standard curves of phenolic acid
B 44 ik H U ] (min) bR £
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X FRHIR TR 11.168 Y=86084X-9549, R*=0.999
HRE 12.283 Y=75468X-5471, R>=0.999
KEHIC 25.282 Y=75468X-5471, R*=0.999

2 PR BN TR I 2SR WS R A A
Table 2 Main bound phenols released by solid state
fermentation of two by-products of Pueraria thomsonii

o PREERE XRAESETR HRE KEHIT
#DD
(ng/g) (ng/g) (ng/g) (ng/g)
WMEK  397.42+6.76 47.99+0.62  474.75+4.25 361.69+4.11
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Fig.7 DPPH free radical scavenging ability of by-products
from Pueraria thomsonii processing during solid fermentation
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Fig.8 ABTS" free radical scavenging ability of by-products

from Pueraria thomsonii processing during solid fermentation
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