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Effect of Gamma Irradiation on the Biological Activity and
Color Change of Puerariae radix
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Abstract

This study was carried out to determine the effect of gamma irradiated Puerariae radix extract on color removal,
antioxidative, DPPH radical scavenging and antimicrobial effects. Puerariae radix were extracted with methanol and acetone and
irradiated 10, 20 and 30 kGy with gamma ray. Hunter color L-value increased by irradiation in a dose dependent manner,
resulting in brighter color. But a and b values decreased by irradiation in a dose dependent manner. Antioxidant activities of
the Puerariae radix extract in soybean oil emulsion were higher in methanol extract than acetone extract. Scavenging effect of
Puerariae radix extracts on DPPH radical with methanol was not changed by irradiation but acetone decreased. Acetone extract
from Puerariae radix showed antimicrobial activities in B. subtilis, B, natto, B, megaterium, S, aureus, Sal, typhymurium and E.
coli, methanol extract also had the antimicrobial activities but weaker for Sal typhymurium and E. coli. Results suggested that
Puerariae radix extracts have a potential as a natural food preservatives and cosmetic raw material.
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Table 1. Microorganisms tested for antimicrobial activity of
Puerariae radix extract

. . Incubation
Organisms Medium temperatre( C)
Bacillus subtilis KCMC 11314 NB’ 37
Gram(+) Bacillus natto M-1002 NB 37
Bacillus megaterium KCCM 35409 NB 37
Staphylococcus aureus ATCC 65389 NB 37
Gram(-) Salmonella typhimurium ATCC 13311  NB 37
Escherichia coli ATCC 25922 NB 37

Y NB: Nutrient Broth.
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Table 2. Effect of gramma irradiation on Hunter color value of
Puerarige tadix extract with different solvents”

Hunter Irradiation dose (kGy) )
Solvertor vale 0 10 2 w B
L 813" 9541° 97 98%' 00082
a 097 30 341 271" 00074
Metarol 4160 MUY 240° 1757 00163
4B 000 1060 1571 2662
L 9126  9584° 9744 98I 00112
a 0427 4210 60¢ 626 00066
Acetone

b 09 M5° 01 BT 00096
JE 000 614 835 1000

UDifferent letters(a-d)within the same row differ significantly
(p<0.05)
2SEM=Standard errors of the mean(n=12)

Y JE= Overall color difference( / (ALY*+(a)+(4bY) ),
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Fig. 1. 2-Thiobarbituric acid reactive substances (TBARS)
value of oil emulsion containing Puerarige radix extract (100
ppm) by acetone during storage at 60T.

-O- 0 kGy, -l 10 kGy, -A- 20 kGy, {} 30 kGy, -€- «
-tocopherol, -O- BHA, -@- Control(oil emulsion without any
treatment).
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Fig. 2. 2-Thiobarbituric acid reactive substances(TBARS)
value of oil emulsion containing Puerariae radix extract (100
ppm) by methanol during storage at 60T.

-O- 0 kGy, -l 10 kGy, -A- 20 kGy, - 30 kGy, -#- ¢
-tocopherol, -O- BHA, -@- Control(oil emulsion without any
treatment).
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Table 3. Scavenging effect of irradiated Puerariae radix
extract on DPPH radical with different solvents

(unit : %)
Irradiation dose (kGy)
Solvent 0 10 20 30
Methanol 30.49 22.50 27.97 25.34
Acetone 50.81 25.07 25.08 28.68
FES9 g g4
3 F2E9 g™ 233517] 9959  methanols}
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Table 4. Antimicrobial activity of irradiated Puerarige radix
extract with different solvents

Strains Trradiation Clear zone on plate (mm)
dose (kGy) Acetone Methanol
_ 0 32+076" 37058
f:;‘ll;f 10 6.7+058 63058
oM 1o D 107+058 58+0.76
0 153+058 6520550
0 45+050 35+050
Gramey 2l 10 35050 354050
natto M1002 20 43+058 45+050
30 6020550 58029
, 0 354050 38029
%g’z';i,um 10 62029 50000
KoM s 0 80+050 63058
0 105+0.50 837058
0 ND? 78+029
i’:’fg’zl““”“ 10 63153 70%050
aTc 6 2 113+153 9.8+029
137+115 103+058
0 234058 234058
Gram() tys‘;fi’!'lf"m"i.’;’m 10 38+076 20000
ATCC 1311 20 67058 231058
93208 30100
0 ND ND
E coli 10 ND ND
ATCC292 56%153 ND
30 68029 ND
YMean = Standard deviation(n=3)
?Not detected
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