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Abstract{]Color charhcteristics were investigated for white ginseng powder immédiately ‘and during
storage following treatments of gamma ray or ethylene oxide (EQ) for microbial decontamination. The
variation in fat- and water-soluble pigments of the sample was negligible immediately after both treatme-

nts, however an apparent increase was observed in the samples stored for four months at 25C and
RH 90%, in the order of nontreated control, EO-fumigated, and 5 kGy-irradiated samples. Hunter's
color a and b values of white ginseng powder increased slightly in proportion to irradiation doses,
whereas EO fumigation caused a decrease in L value and an increase in a and b values of the sample,

showing overall color difference (AE) of 1.8. Considering the higher AE in the highe:

RH conditions,

airtight packaging and sterilization using like gamma ray were considered an effective means for maintai-
ning high quality of color characteristics in stored white ginseng powder.
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Fig. 1. Changes in fat-soluble pigment of ginseng powder during storage after gamma irradiation and ethylene

oxide (EQ) fumigation.
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Fig. 2. Changes in water-soluble pigment of ginseng powder during storage after gamma irradiation and ethylene
oxide (EO) fumigation.
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Table 1. Comparative effects of gamma irradiation and ethylene oxide (EO) fumigation on the color of white
ginseng powders during storage at 25C under the conditions of different relative humidities and without

packaging®
Treat ts
Storage Color reatments
period parameters Control 1 kGy 5 kGy 10 kGy EO
(months) RH 65% RH 90% RH 65% RH 90% RH 65% RH90% RH 65% RH90% RH 65% RH 90%

0 L 846 846 844 844 843 843 842 842 834 834

a 2.1 2.1 21 21 24 24 25 2.5 3.1 3.1

b 13.2 13.2 13.6 13.6 13.7 13.7 139 139 14.2 14.2

AE 0.0 0.0 04 0.4 0.6 0.6 0.8 0.8 1.8 18

2 L 83.5 79.2 834 794 82.2 81.1 82.1 81.0 824 80.5

a 25 4.5 2.5 44 3.2 3.6 3.6 3.3 29 40

b 147 187 150 185 160 168 164 169 156 171

AE 19 8.1 2.9 7.5 3.2 5.1 3.8 5.1 34 6.0

4 L 823 568 82.1 605 812 743 805 716 809 724

a 35 8.7 3.5 6.0 39 6.6 4.6 7.0 4.3 6.9

b 157 204 162 183 166 207 171 199 171 198

AE 3.7 29.5 4.1 249 5.1 134 6.2 154 58 14.7

7 L 80.7 40.2 814 51.2 80.3 70.2 79.9 68.9 80.6 67.8

a 3.9 9.3 3.8 8.3 3.9 6.6 4.3 7.2 4.2 74

b 17.2 15.9 16.6 17.3 17.5 20.5 17.7 20.3 17.6 209

AE 5.9 45.1 4.9 34.2 6.3 16.8 6.9 17.9 6.3 189

aL Degree of whiteness (white +100<>0 black)

a :Degree of redness (red+ 100<0<>—80 green)

b : Degree of yellowness (vellow+ 70<>0<>—80 blue)
AE : Overall color difference (4 ALZ+ A2+ AbY

Table 2. Comparative effects of gamma irradiation and ethylene oxide (EQ) fumigation on the color of white
ginseng powders during storage at 25C and different relative humidities under the conditions of and
PE/Nylon film packaging’

< Treatments
Storage Color
period parameters Control 1 kGy 5kGy 10 kGy EO
(months) RH 65% RH 90% RH 65% RH 90% RH 650% RH90% RH 65% RH90% RH 65% RH 90%
0 L 84.6 84.6 84.4 84.4 84.3 84.3 84.2 84.2 83.4 834
a 2.1 2.1 2.1 2.1 24 24 2.5 2.5 3.1 3.1
b 13.2 13.2 13.6 13.6 13.7 13.7 139 13.9 14.2 14.2
AE 0.0 0.0 04 04 0.6 0.6 0.8 0.8 1.8 1.8
4 L 83.3 82.3 83.2 824 83.1 82.5 824 80.7 82.2 81.0
a 2.7 3.8 2.9 3.2 31 34 34 43 35 4.3
b 14.2 155 14.3 15.6 14.7 15.7 15.6 17.1 159 16.9
AE 1.7 3.7 1.9 34 2.3 35 3.5 59 3.9 5.6
7 L 82.6 81.0 82.7 81.7 82.3 81.6 81.5 80.2 80.0 80.5
a 34 39 3.1 35 34 35 3.8 4.3 3.7 3.9
b 15.7 16.6 16.1 16.2 16.1 16.7 16.9 17.2 16.5 17.3
AE 29 53 3.6 4.4 3.9 4.8 5.1 6.5 45 6.1

“L :Degree of whiteness (white+ 100<>0 black)

a :Degree of redness (red +100<>0<>—80 green)
b : Degree of yellowness (yellow+70<0<>—80 blue)

AE : Overall color difference (y AL*+ Aa’+ AB)



132

455 -

M -

o153

12l Abe}s] )

Table 3. Comparative effects of gamma irradiation and ethylene oxide (EQ) fumigation on the color of white
ginseng powders during storage at 30+ 2C under PE pail packaging’

Storage period Color Treatments
(months) parameter Control 1kGy 5kGy 10 kGy EO
0 L 846 844 843 842 834
a 21 2.1 24 25 31
b 13.2 13.6 13.7 13.9 14.2
AE 0.0 04 0.6 0.8 1.8
4 L 845 842 84.0 338 832
a 24 2.5 29 28 3.2
b 13.9 14.3 15.1 15.3 155
AE 0.8 1.2 21 24 2.8
7 L 84.5 84.2 83.9 83.7 83.2
a 25 2.5 3.1 29 3.3
b 14.1 14.8 15.2 15.6 16.1
AE 1.0 1.7 23 2.7 34
“L : Degree of whiteness (white+ 1000 black)
a : Degree of redness (red+100<>0«<>—80 green)
b : Degree of yellowness (yellow +70<>0<>—80 blue)
AE :Overall color difference (7 AL*+ Aa*+ Ab?)
90F "L value 10 F "a" value 20 T’ "b'" value
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Fig. 3.

Relative humidity (%)

Changes in Hunter’s color parameters of white ginseng powders stored for 7 months under the conditions

of 25C and different relative humidities after gamma irradiation and ethylene oxide (EO) fumigation
L, whiteness; a, redness; b, yellowness.
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