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ABSTRACT — For the purpose of improving hygienic quality of dried-Angelica Keiskei Koidz
powder, the effects of ozone treatment and gamma irradiation on the microbial decontamination
and physicochemical properties were investigated. Gamma irradiation at 5 to 7.5 kGy resulted
in sterilizing total aerobic bacteria, molds and coliforms below detective levels, while ozone treat-
ment for 8 hours up to 18 ppm did not sufficiently eliminate the total aerobic bacteria of the
sample. The physicochemical properties of the sample were not changed by gamma irradiation
up to 7.5 kGy, whereas, ozone treatment caused remarkable changes in pH, TBA value, chloro-
phyll, carotenoid and fatty acid compositions. Therefore, this investigation demonstrated con-
clusively that gamma irradiation was more effective than ozone treatment for decontaminating
and sterilizing the dried-Angelica Keiskei Koidz powder, with minimal effect on the phy-

sicochemical properties analyzed.

Key words [] Dried-Angelica Keiskei Koidz powder, ozone treatment, gamma irradiation, mi-
crobial decontamination, physicochemical properties
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Fig. 1. Comparative effects of ozone treatment and y-irra-
diation on the microflora of dried-Angelica Keiskei
Koidz powder.
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Table 1. Comparative effects of ozone treatement and Y-
irradiation on the TBA value of dried-Angelica
Keiskei Koidz powder during storage at ambient

temperature
(unit: O.D. at 538 nm)
Treatment Storage period (month)
reatment
0 3 6

Control 0.563" 0.576" 0.592°
2.5 kGy 0.570° 0.581° 0.590
5 kGy 0.581* 0.601* 0.618*
7.5 kGy 0.588° 0.612* 0.632*
10 kGy 0.592° 0.637° 0.656
0,-8 hr' 0.719* 0.732° 0.793%

1. Ozonised air with an ozone concentration of 18 mg liter*
was sparged into the sample for 8 hour at an air flow rate
of 5 liter min.”.

Values with the same alphabet within each column are not

significantly different at P<0.05.

AlF o) =
2ol A 67H%! 11“5"} TBA\ZA«]
R L EHAE BF 4RI
= AgeIRiest AUEY dHel BE FE g
ol A= ¥
Hejo ok ZAlsle) B|H A éﬂg} s}t

A Q) QEH ME WEh-ulH 2l

r:‘TLH o]x}o] A o) A =t

Table 2. Comparative effects of ozone treatement and y-irradiation on the chlorophyll and carotenoid pigments of dried-
Angelica Keiskei Koidz powder during storage at ambient temperature

(unit: Retention of pigments, %)

Storage period (month)

Treatment 0 3 6

Chlo.? Caro.’ Chlo. Caro. Chlo. Caro.
Control 100" 100" 100° 98.0° 99.6" 97.2°%
2.5 kGy 100* 99.2* 99.5" 98.0° 99.2* 97.2°
5 kGy 100° 99.2* 100* 97.6 98.8" 96.4"
7.5 kGy 100" 97.6" 99.6" 96.4" 98.4° 95.6"
10 kGy 100" 96.8" 99.2" 96.0" 98 8" 95.2"
0,8 hr' 95.1" 94.4° 943" 93.3° 93.9" 91.3°

! Ozonised air with an ozone concentration of 18 mg liter"
% Chlo.: Chlorophyll, Caro.: Carotenoid.

was sparged into the sample for 8 hour at an air flow rate of 5 liter min.!

Values with the same alphabet within each column are not significantly different at P < 0.05.
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Table 3. Comparative effects of ozone treatment and Yy-ir-
radiation on the color parameters of dried-An-
gelica Keiskei Koidz powder'

Table 4. Comparative effects of ozone treatment and gam-
ma irradiation on the fatty acid compositions of
dried-Angelica Keiskei Koidz powder'

3
Hunter's color value

Treatment

a b AE
Control 294 -6.2 10.8 00
2.5 kGy 29.4 -6.2 10.8 0.0
5 kGy 29.5 -6.2 11.1 0.3
7.5 kGy 29.6 -6.1 11.1 0.3
10 kGy 29.4 -52 10.8 0.9
0,-8 hr? 30.7 -59 11.5 15

' Color parameters were determined immediately after O,
treatment and ‘y-irradiation, and each value is the average
of triplicate determinations

: Ozonised air with an ozone concentration of 18 mg liter"
was sparged into the sample for 8 hour at an air flow rate
of 5 liter min’'

* L Degree of lightness (white+100 < 0 black)

a: Degree of redness (red+100 «— -80 green)

b: Degree of yellowness (yellow+70+ -80 blue)

AE: Overall color difference ( V(AL ) +(Aa)* +(Ab)).
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Treatment

Fatty acid 3

Control 5 kGy 10 kGy O;-8hr
Crude lipid (%) 0.26°  025° 023" 028°
Lauric Cho 278 331" 330" 252°
Myristic Cho 418" 420°  428° 474
Palmitic Chw 3447 3449° 3459° 4429°
Palmitoleic  C,,  0.56° 050° 044" 078
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Linolenic Cus  2150° 21.60° 2062° 1531°
SFA* 50.41° 51.12° 5145° 6336
MUSFA® 1238 1234* 1228 927
PUSFA® 3721 3728 3627° 2737

g Fatty acid were analyzed immediately after ozone treat-
ment and gamma irradiation, and each value is the av-
erage of triplicate determinations and expressed as % fatty
acid composition of total lipids

: Ozonised air with an ozone concentration of 18 mg liter !
was sparged into the sample for 8 hour at an air flow rate
of 5 liter min.”!

: SFA: Total saturated fatty acids (12:0+14:0+16:0+18:0)
MUSFA: Total monounsaturated fatty acids (16:1+18:1)
PUSFA: Total polyunsaturated fatty acids (18:2+18:3)

Values with the same alphabet within each row are not sig-

nificantly different at P<0.05.
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Table 5. Comparative effects of ozone treatment and gam- Table 6. Comparative effects of ozone treatement and y-ir-
ma irradiation on the total amino acids of dried- radiation on the selected minerals of dried-An-
Angelica Keiskei Koidz powder’ gelica Keiskei Koidz powder'

Treatment Treatment
Amino acid 5 Mineral 3
Control 5 kGy 10 kGy O;-8 hr Control 10 kGy 0;-8 hr”

Aspartic acid 0.355 0.350 0.351 0.353 Aluminium 9.0 9.0 9.0

Glutamic acid 0.391 0.390 0.381 0.386 Boron 22.5 22.0 225

Histidine 0.081 0.082 0.079 0.080 Calcium 685.0 685.0 683.0

Serine 0.162 0.163 0.161 0.160 Copper 0.1 0.1 0.1

Arginine 0.157 0.158 0.157 0.158 Iron 7.5 8.0 8.0

Glycine 0.208 0.209 0.210 0.209 Potassium 2250.0 2260.0 2255.0

Threonine 0.212 4.212 0.213 0.212 Magnesium 70.0 69.5 70.5

Alanine 0.223 0.225 0.223 0.222 Manganese 0.6 0.6 0.6

Tyrosine 0.059 0.059 0.060 0.058 Nickel 0.2 0.2 0.2

Methionine 0.053 0.053 0.053 0.051 Phosphorus 130.0 130.0 132.0

Valine 0.193 0.195 0.191 0.194 Zinc 2.0 2.0 2.0

Phenylalanine 0.208 0.209 0.205 0.204

: Minerals were analyzed using a A.A immediately afier O,

Isolegcine 0.157 0.158 0.154 0.156 treatment and y-irradition, and each value is the averaFe of
Leucine 0.299 0.297 0.294 0.295

. triplicate determinations and expressed as mg 100 g~ dry
Lysine 0.223 0.225 0.221 0.223 basis
Total 2.981 2.985 2.953 2.961 %, Ozonised air with an ozone concentration of 18 mg liter!
! Total amino acids were analyzed immediately after ozone was spargeq into the sample for 8 hour at an air flow rate

treatment and gamma irradiation, and each value is the av- of 5 liter min.
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