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Optimization of ethanol sterilization technology for Angelicae Sinensis Radix and
comparison of its quality

KANG Chao-chao, WANG Xue-cheng, WU Zhen-feng, WAN Na, LI Yuan-hui, KUANG Wan-wan, YANG Ming
Key Laboratory of Modern Preparation of Traditional Chinese Medicine, Ministry of Education, Jiangxi University of Traditional
Chinese Medicine, Nanchang 330004, China

Abstract: Objective To optimize the conditions of the ethanol sterilization technology for Angelicae Sinensis Radix (ASR) primary
powder and compare of its quality. Methods With the sterilization rate as the index and ethanol usage, ethanol concentration,
sterilization temperature and sterilization time as factors, the response surface methodology based on the single-factor experiments was
employed to optimize the ethanol sterilization process conditions. With the microbial content, extraction rate of volatile oil and the
content of ferulic acid as the indexes, the effect of optimized ethanol sterilization process, the moist heat sterilization method and the
dry heat sterilization method on the quality of the sterilization before and after of ASR primary powder were evaluated. Results The
optimal parameters of ethanol sterilization technology were as follows: dosage of ethanol of 34%, ethanol concentration of 80% and
sterilization temperature of 78 | the sterilization rate was 99.59%. Comparing with the moist heat sterilization method and the dry
heat sterilization method, ethanol sterilization method had some advantages, such as higher sterilization rate and better overall yield.
Compared with the untreated product, the extraction rate of volatile oil increased 94.44% and the content of ferulic acid decreased 8%
after the ethanol sterilization, while decreased 55.56% and 100% of extraction rate of volatile oil after the moist heat sterilization and
the dry heat sterilization, respectively; And ferulic acid was destroyed completely. Conclusion The microbial indicators reached the
requirement and the quality in chemical composition of ASR primary powder treated with the optimization of the ethanol sterilization
process by the response surface method is better than that of conventional sterilization methods. It is expected to be an alternative to
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conventional sterilization methods of ASR primary powder.
Key words: Angelicae Sinensis Radix primary powder; ethanol sterilization; response surface method; sterilization rate; volatile oil;
ferulic acid; RP-HPLC
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Box-Behnken [24-27] Table 2 Variance analysis
F P
A B C 1 850.30 9 20559  388.36 0.0001
Box-Behnken 115.52 1 11552 21822  0.0001
3 3 B 225.89 1 225.89 426.71 0.0001
1 3 5 13 14 5 719.53 1 71953 1359.22  0.0001
AB 128.14 1 128.14  242.06 0.0001
1 AC 21.90 1 21.90 41.37 0.000 4
BC 56.48 1 56.48 106.68 0.0001
! A? 36.90 1 36.90 69.70 0.0001
Table 1 Design and results of response surface method B2 360,48 1 36048 68095  0.0001
A% BI% ¢/ % c2 13669 1 13669 25822  0.0001
1 30 (0) 85 (0) 70 (0) 96.88 371 7 0.53
2 30 5(1)  55(1) 8245 208 3 099 543 00678
3 30 85 70 97.27 0.73 4 0.18
4 25(-1) 95(+1) 70 82.37 185401 16
5 30 85 70 98.05
6 35(+1) 95 70 78.45 95.06%
7 35 85 85 (+1) 99.61
8 25 75 70 80.50
9 30 75 85 94.15 F 5.43
10 30 95 85 89.86 P 005
11 30 95 55 63.13
12 25 85 55 73.09
13 30 85 70 97.27 263
14 35 75 70 99.22 1 2
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16 35 85 55 8557 2
17 25 85 85 96.49
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Fig. 2 Optimization of three-dimensional response surface and two-dimensional contour map for ethanol sterilization
technology of ASR
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Table 3 Bacterial content and sterilization rate of ASR
primary powder after treatment with different sterilization

methods
/(cfu-g?) 1%
10.0 99.38
525 96.76
125.0 92.31
2.6.4
Design-Expert.8.05b 272 cep gnn
34.39%
80.47% 77.55
34% 4
80% 78
4
4 99.59% Table 4 Characters and extraction rate of volatile oil of
3.02% ASR primary powder by different sterilization methods
/mL g 1%
2.7 0.18 100 0.18
2.7.1 100 g 0.35 100 0.35
€€2.3”” 0.08 100 0.08

3 3 0.00 100 0.00
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