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5.« CCMP95-RD-039(2-1)

The effects of gamma irradiation for
microbial decontamination
on the marker constituents and
their biological activites(2-1)

Yuan-Shiun Chang™?, Yu-Ling Ho®, F. I. Chou*,Bing-Sheng Zheng®
Shang-Chih Lai', Yi-Chiann Chen', Han-Ying Fu',Yi-Ru Chen*

'Institute of Chinese Pharmaceutical Science
China Medical University
“Chinese crude Drug Pharmacy, China Medical University Hospital
*Nursing Department, Hungkung University
*Nuclear Science and Technology Development Center,
National Tsing Hua University
°Kaohsiung Chinese Medicine Association

ABSTRACT

Chinese herbs tend to absorb humidity during preservation, which
provides a favorable environment for microorganisms and storehouse
insects. Besides damaging the components of these Chinese herbs, toxic
materials may be produced. The technique of gamma irradiation on
microbial decontamination has been widely used in western countries for
several years. In Taiwan, National Tsing Hua University and the Institute
of Nuclear Energy Research have performed several researches on the
related topic, mostly on the effective dose of gamma irradiation.

This program selected Radix Paeoniae Alba and Radix Scutellariae
from ten Chinese herbs from the primary program. The herbs were
exposed to the normal effective dose of gamma irradiation, which is 10
kGy. Higher doses such as 15kGy, 20kGy, 30kGy ,40kGy were also tested.
The amount of marker component before and after the exposure of gamma
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irradiation were measured and compared. Their anti-oxidizing activity
were also evaluated and compared.

The content of paeoniflorin and baicalin of unradiated and radiated
Radix Paeoniae Alba and Radix Scutellariae were analyzed by HPLC.
After Scheffe’s statistical analysis, the P value for Radix Paeoniae Alba
was > 0.05, no significant difference were found for the content of
paeoniflorin before and after several different doses of gamma radiation.
However, the P value for Radix Scutellariae was all < 0.05. Significant
difference were found for the content of baicalin before and after several
doses of gamma radiation. For DPPH free radical scavenging activity of
different dose radiated Radix Paeoniae Alba and Radix Scutellariae, only
Radix Paeoniae Alba at the dose of 40 kGy showed significant DPPH
scavenging activity. Radix Scutellariae receiving various dose of gamma
irradiation did not show significant difference in the DPPH scavenging
activity.

Key ward : Radix Paeoniae Alba, Radix Scutellariae, gamma irradiation,
paeoniflorin, baicalin, antioxidization activity
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i D1 mL/min
(2)% 52 % »xik4p K 47 > % (46,47,53-56)
A TR 5 ¢ % % i (Baicalin)
11@’—3‘\:’?' ‘%/pni’
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# — ~ Paeoniflorin standard # & %t > 4g3%

Compound

( Paeoniflorin)

Y=peak area > X=conc. (mg/mL )

Y=aX+b

Linear range | Slope (a) | Intercept (b) R?
wEM 0.001~0.01 1x10’ -1042.6 0.9990
% = ~ v T & Paeoniflorin 7 £
(n=3)

M k(£ Paeoniflorin | RSD(%) | Paeoniflorin | RSD(%) Paeoniflorin
EKGY) | 5 #(mgiy) # £ (mglg) # £ (mglg)
0 0.85 0.21 0.84 0.100 0.845
10 0.87 141 0.65 1.00 0.76
15 0.76 1.78 1.29 0.70 1.025
20 0.73 0.69 0.62 1.38 0.675
30 0.66 1.96 0.82 1901 0.74
40 0.99 0.67 1.14 0.71 1.065

¥k S H 73 % B #is 47 (Paeoniflorin 2 )

(VkGy ()kGy | Z1 B (1) 5 F 14 (P)

000  10.00 | 8.25333E-0.2 0.956
15.00 -0.18099 0.431
20.00 0.170233 0.500
30.00 0.108213 0.872
40.00 -0.221233 0.218

P>005 mAf % 48 >»001>P>005% £ &
1% A-BA 5

2

40354

'P<0.05F ¥ LB

£ 6= enEE o AriT2 AT
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% w -~ Baicalin standard # & % > 42.;%

Y=aX+Db
Compound
Y=peak area > X=conc. (mg/mL )
(Baicalin)
Linear range | Slope (a) | Intercept (b) R?
B E AR 0.01~0.1 3x10’ -18983 0.9991
# 3 ~ % % ¥ & Baicalin 7 £
(n=3)
15 543 Barcal eical -
i (k‘gy) g"f "N 1 RsD(%) ag'cj‘;'” RSD(%) | Baicalin
L8 L = 5 £ (mg/
(mglg) (mglg) ¢ £(mgfo)
0 46.14 1.78 45.06 1.98 45.6
10 36.09 0.23 34.19 0.01 35.14
15 35.28 0.23 35.75 0.59 35.52
20 38.53 1.66 36.37 0.13 37.45
30 39.91 0.61 33.62 0.06 36.765
40 31.36 0.27 35.1 0.37 33.23

%+ ~% 3t &H 7] % 2 #i Scheffe ;2 4 47 (Baicalin 7 £ )

(WkGy (kG | *LB(-) | HFEP)
0.00 10.00 10.4057833* 0.000
15.00 10.0326556* 0.000
20.00 8.0944389* 0.000
30.00 8.7778222* 0.000
40.00 12.3084611* 0.000

P>005 ¥+ %28 >001>P>005% £ % >»P<005% g5+ 48
Pl ASBratg o & 312 6 ms » #ive At
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=~ F AR 28 R ]?]lv’%mgé =Y R BT
(- ) DPPH f d #iF i 4

100 [
80 [ y=0.2899x - 1.0145
R? =0.9996
60 |
%
40 [
20 |
0
0 50 100 150 200 250 300
M g/mL
B]-+ — ~ Scavenging effect (%) of the a-tocopherol
# - ~d 5 DPPH p d JiF% &
1mg/L ¥ & DPPH A o 2 5% &
kGy A B T35
0 63.9 64.4 64.15
10 62.4 67.0 64.7
15 67.3 63.5 65.4
20 61.2 64.8 63
30 65.2 64.2 64.7
40 60.0 57.8 58.9
# ~ ~5 3 DPPH p d Zi5% ¥
0.5mg/mL & % DPPH p d A% &
kGy A B T35
0 53.6 64.2 58.9
10 57.3 58.8 58.05
15 63.0 51.9 57.45
20 50.7 52.6 51.65
30 53.1 54.6 53.85
40 55.7 50.7 53.2
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