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Effects of Sterilizing Methods on the Content of Index Constituents of Herbal Medicines

Choon Sik Jeong, So Yean Cho* and Yong Soo Lee”

College of Pharmacy, Duksung Women'’s University, Seoul 132-714, Korea
*Division of Herbal Medicines Standardization, Korea Food and Drug Administration, Seoul 122-704, Korea

Abstract — The purpose of this study was to develop the best methods to sterilize herbal medicines which is frequently
used and known to have high susceptibility to microbial contamination. We used dry heat, gamma irradiation and alcohol
gas treatment for sterilization, and evaluated these methods in terms of the followings; i) the efficacy of sterilization, and
ii) the chemical alteration of index constituents of herbal medicines. Treatment with dry heat effectively eliminated the con-
taminated microorganisms, and did not significantly alter the content of berberine chloride, paeoniflorin and amygdalin in
Phellodendron Bark, Peony Root and Apricot Kernel, respectively. However, it seriously changed the color and morphology
which are essential criteria to estimate a measure of quality of herbal medicines. Treatment with gamma irradiation showed
a strong sterilizing effect, and no alteration of the content of index constituents, color and morphology. Alcohol gas treatment
resulted in similar effects as those in gamma irradiation. Collectively, these results suggest that treatment with gamma irra-
diation or alcohol gas may be useful methods for sterilizing herbal medicines without a decrease in their microbial quality.

Keywords [ herbal medicines, sterilizing methods, dry heat, gamma irradiation, alcohol gas, index constituents
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Fig. 1 - Diagram of apparatus for the generation of alcohol gas.
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Fig. 2 - Calibration curves for index constituents of herbal medicines.
(A), B) and (C) represent the calibration curves for
berberine chloride in Phellodendron Bark, paeoniflorin in
Peony Root and amygdalin in Apricot Kernel, respectively.
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Fig. 3 — Photographs of herbal medicines before and after sterilization.
(A), (B) and (C) represent Phellodendron Bark, Peony Root
and Apricot Kernel, respectively.
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Table I—Summary of total microorganisms and index constituents in herbal medicines before and after sterilization
A)
o Total bacteria® Total fungi® Berberine chloride content®
Sterilization method
before after before after mg/10 g sample % Control
Alcohol gas 6.0x10* 1.5%10* 3.0x10° 9 27.26+0.04 101.45+0.13
70°C 6.0%10* 1.5%10* 3.0x10° - 26.76+0.03 99.59=0.09
Dry heat 100°C 6.0x10* 8.0x10° 3.0x10° - 31.33+1.15 116.60+4.30
150°C 6.0x10% - 3.0x10° - 29.79+0.01 110.86+0.04
G 2.5kGy 6.0x10* - 3.0x10° - 31.59+1.05 117.54+3.89
: H:d‘}’a‘gg‘n 5kGy 6.0x10% - 3.0x10° ; 31.33+1.15 116.60+4.30
10 kGy 6.0x10* - 3.0x10° - 28.70+0.05 106.79+0.18
B)
o Total bacteria® Total fungi® Paeoniflorin contents®
Sterilization method
before after before after mg/10 g sample % Control
Alcohol gas 3.0x10° - - - 241.23+15.12 98.54+6.18
70°C 3.0x10° 2.0x10° - - 232.98+15.35 95.17+6.27
Dry heat 100°C 3.0x10° 1.0x10° - - 246.60+6.55 100.73+2.67
150°C 3.0x10° - - - 217.64+10.15 88.90+4.15
2.5 kGy 3.0x10° - - - 238.78+4.32 97.54+2.21
Gamma 3
irradiation 5 kGy 3.0x10 - - - 226.49+0.49 92,52+0.20
10 kGy 3.0x10° - - - 256.76+2.71 104.88+1.11
©
o Total bacteria® Total fungi® Amygdalin contents”
Sterilization method
before after before after mg/10 g sample % Control
Alcohol gas 6.5x10° 8.3x10* - - 422.18+14.26 104.36+3.53
70°C 6.5x10° 8.5x10* - - 414.21+6.88 102.39+1.70
Dry heat 100°C 6.5x10° L1x10 - - 406.24+13.02 100.42+3.22
150°C 6.5%10° - - - 418.83+5.70 103.53+1.41
G 25kGy 6.5%10° - - - 408.60+10.80 101.00+2.67
imaéggsn 5kGy 6.5%10° - ; - 402.51+5.29 99.50+1.31
10 kGy 6.5x10° - - - 423.96+10.08 104.80+2.49

INumber of bacteria per 1 g of herbal medicines.
Number of fungi per 1 g of herbal medicines.

“Berberine chloride content was 26.87 mg per 10 g of Phellodendron Bark in the control condition without sterilization.

9Not detected.

“'Paeoniflorin content was 244.81 mg per 10 g of Peony Root in the control condition without sterilization.
0Amygdalin content was 44.55 mg per 10 g of Apricot Kernel in the control condition without sterilization.
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Fig. 4 - Chromatogram of HPLC used for quantitative analysis of index constituents in herbal medicines before and after sterilization. (A), (B)
and (C) represent chromatograms of berberine chloride in Phellodendron Bark, paeoniflorin in Peony Root and amygdalin in Apricot
Kernel, respectively. These samples were treated with alcohol gas, dry heat at 70, 100 and 150°C and gamma irradiation at 2.5, 5 and
10 kGy, as designated.
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