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Abstract

Stability of functional properties and chemical components of gamma-irradiated Astragali Radix (AR) were
investigated to study the application of radiation technology for preservation and hygiene of medicinal herbs.
Thus, ethanolic extracts and ethyl acetate fractions were prepared from gamma-irradiated and gamma-non-
irradiated AR, respectively. Functional properties were estimated by comparing antioxidant activity (DPPH
radical scavenging activity, lipid peroxidation inhibitory activity) and protective effect against oxidative DNA
damage in human lymphocytes. Chemical components were compared by HPLC analysis, comparing with caly-
cosin (R=15.111 min), which was isolated from ethyl acetate fraction as a standard material. Their antioxidant
activities and protective effects against oxidative DNA damage showed no significant difference at the concen-
trations tested. HPLC analysis also showed almost same pattern. These results suggest that the functional
properties and chemical components of AR are not affected largely by gamma irradiation, and radiation tech-
nology can be applied to preservation and hygiene of medicinal herbs.
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% vortex mixerZ 1027} Al¥tsle] 304 F E333%A
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Table 1. Spectral and physical data of calycosin isolated from Astragali Radix

Apparatus b

Data

Structure

'H NMR (DMSO-ds, 500 MHz)é

BC NMR (DMSO-ds, 125 MHz)d

245~ 247
m/z=284 (M")

Melting point (°C)

Mass spectroscopy

3.89 (s, 3H, OCH3), 6.93 (s, 1H), 6.99 (brs, 3H),
7.10 (s, 1H), 8.00 (d, J=8.7 Hz, 1H), 830 (s, 1H),

55.6, 102.1, 111.9, 115.2, 1164, 1165, 119.7, 123.3,
1247, 127.2, 146.0, 1475, 153.0, 157.4, 162.8, 1746

D1

H and ®C NMR experiments were conducted on Brucker AW-500 spectrometer. EIMS was obtained on a JEOLJMS-700 mass

spectrometer. Melting point was determined on a Klofler hot-stage apparatus and are uncorrected.
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3] HPLC(High performance liquid chromatography)S ©]
43}e] TFEA-S 28 ethyl acetate 47 3 E5 o
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71 %3k ch(Table 2).

29 W &

Calycosing| #+=&24
vz} 37]9) ethyl acetate 3 E N4 8 caly-
cosin®] FEEA-E ¥-334 7|7 2 B9 A S v}

o] £43l90cl 'H NMReA B ring? 3H £ol sltali=

Table 2. Conditions of HPLC analysis

Item Methods

Column Symmetry C18, 5 um, 3.9X 150 mm
Temperature 22°C

Mobile phase A-0.1% phosphoric acid in H20O
B-acetonitrile

10 to 50% B (28 min), hold at 50%

Gradient elution

B (2 min)
Flow rate 1.0 mL/min
Standard 1.0 mg/mL
concentration
Injection volume 10 uL

Detector Waters 996 PDA detector, UV@254 nm
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Fig. 1. Comparison of DPPH radical scavenging activity be-
tween ethanolic extracts of gamma-irradiated and nonirra-
diated AR.

EDA (electron donating ability)=[(1 —absorbance of sample treat-
ment at 517 nm/absorbance of control treatment at 517 nm) X 100].
Each bar represents mean*SD (n=3).

“p>0.05 compared to ethanolic extracts of gamma-nonirradiated
AR.
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Fig. 2. Comparison of DPPH radical scavenging activity be-

tween ethyl acetate fractions of gamma-irradiated and non-

irradiated AR.

EDA (electron donating ability)={(1 —absorbance of sample treat-

ment at 517 nm/absorbance of control treatment at 517 nm) % 100].

Each bar represents mean*SD (n=3).

"p>0.05 compared to ethyl acetate fractions of gamma-non-
irradiated AR.

100 pa/mL
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microsome?] }Abstol] gk A &3E ZF3te] wiapAl
Z A} 2 v 24} 37]9] ethanol %% ¥ ethyl acetate &7}
£3) B3} v walgd ch(Figs. 3, 4). 2AF 2 ¥] 24} 8H7) 9] eth-
anol & &l A & #4ts} A 41L& 10, 30, 90 ng/mLe]
SEolA 17~55% 2 16~58%F 3o 2 2 w24}
3}7]9] ethyl acetate ¥ &2kl 34+ 10, 30, 60 ug/mL
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Fig. 3. Comparison of lipid peroxidation inhibitory activity
between ethanolic extracts of gamma-irradiated and non-
irradiated AR.

Inhibition (%)={{1—absorbance of sample treatment at 532 nm/
absorbance of control treatment at 532 nm) X 100].

Each bar represents meanSD (n=3).

"p>0.05 compared to ethanolic extracts of gamma-nonirradiated
AR.
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Fig. 4. Comparison of lipid peroxidation inhibitory activity
between ethanolic extracts of gamma-~irradiated and non-
irradiated AR.

Inhibition (%)=[(1—absorbance of sample treatment at 532 nm/
absorbance of control treatment at 532 nm) X 100].

Each bar represents mean®=SD (n=3).

"p>0.05 compared to ethyl acetate fractions of gamma-non-
irradiated AR.
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3}7] ¢ 3l ethyl acetate &7 £ 3 &2 %¥ calycosing &
FEAZA Felste] gARA 2AL 2 w2} 3719 ethyl
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Fig. 5. Comparison of protective effect between ethanolic
extracts of gamma-irradiated and nonirradiated AR against
gamma-irradiated DNA damage in human lymphocyte.
NC: normal control, RC: radiation control.

1 Ethanolic extract of gamma-nonirradiated AR, B Ethanolic
extract of gamma-irradiated AR.

TM (tail moment)=(tail mean—head mean) X tail %DNA/100).
"0>0.05 compared to ethanolic extracts of gamma-nonirradiated
AR.

RC

Tail moment (TM)
N W bR OO N

NC RC 10 pg/mL 50 pg/mL

Fig. 6. Comparison of protective effect between ethyl acetate
fractions of gamma-irradiated and nonirradiated AR against
gamma-irradiated DNA damage in human lymphocyte.
NC: normal control, RC: radiation control.

O Ethyl acetate fraction of gamma-nonirradiated AR, @ Ethyl
acetate fractionof gamma-irradiated AR.

TM (tail moment)=(tail mean—head mean) X tail %DNA/100].
*p>0.05 compared to ethyl acetate fractions of gamma-non-
irradiated AR.
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Fig. 7. HPLC analyses between ethyl acetate fractions of gamma-irradiated and nonirradiated AR.
(A) Ethyl acetate fraction of gamma-irradiated AR; (B) Ethyl acetate fraction of gamma-nonirradiated AR; (C) Calycosin as standard.
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