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Abstract

Ginseng saponins and proximate components were considerably resistant to both gamma irradiation
at less than 10 kGy and commercial ethylene oxide cycle, while sulfur-containing amino acids, reducing
sugar, pH, and acidity of white ginseng powder were significantly changed by EO fumigation. The
contents of saponins, reducing sagar, pH and acidity were relatively liable to change under the higher
relative humidity (90%), especially in the non-treated control sample. However, irradiated samples
at optimum-dose range (5 to 10 kGy) depending on the microbial load following airtight packaging
showed a good chemical quality for 7 months of storage at 30+ 2C irrespective of relative humidity.
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Fig. 1. Changes in pH of ginseng powders during stor-
age after gamma irradiation and ethylene oxide (EQ)
fumigation
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Fig. 2. Changes in acidity of ginseng powders during

storage after gamma irradiation and ethylene oxide
(EOQ) fumigation
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Table 1. Comparative effects of gamma irradiation and
ethylene oxide (EO) fumigation on selected total amino
acids of white ginseng powders"

Table 2. Comparative effects of gamma irradiation and
ethylene oxide (EO) fumigation on selected free amino
acids of white ginseng powders”

Treatments Treatments

Amino acids Amino acids

Control 5 kGy 10 kGy EQ? Control 5 kGy 10 kGy EO?
Aspartic acid 9.45 986 918 870 Aspartic acid 0.32 023 021 016
Threonine 3.23 368 317 304 Threonine 1.61 171 1.57 1.24
Serine 2.83 303 273 258 Serine 0.04 004 003 003
Glutamic acid 1500 1497 1391 1299 Glutamic acid 0.03 002 006 006
Glycine 242 274 234 232 Glycine 0.06 006 004 003
Alanine 3.99 4.07 3.90 3.86 Alanine 0.49 0.52 046 040
Cystine 1.78 1.50 1.42 144 Cystine 0.07 009 008 007
Valine 2.98 3.08 300 303 Valine 0.21 024 023 019
Methionine 1.60 1.50 1.58 0.66 Methionine 0.07 0.04 0.03 tr
Isoleucine 247 2.77 242 2.38 Isoleucine 0.21 023 0.21 0.19
Leucine 4.69 498 466 452 Leucine .30 0.31 029 024
Tyrosine 1.49 1.32 1.24 1.50 Tyrosine 0.40 042 040 056
Phenylalanine 3.74 389 376 370 Phenylalanine 0.38 041 038 024
Lysine 425 427 420 416 Lysine 0.32 033 031 0.26
Histidine 1.83 2.06 180 094 Histidine 0.17 017 015 006
Arginine 2494 2404 2346 2130 Arginine 1008 1087 1001 829
Proline 2. 28 2. 33 216 2. "6 Prolme 0.19 019 017 014
Total 88. 97 90 09 8493 79. 38 ] otal 1495 1588 1443 1216

DTotal amino acids were determined by amino acid analy-
zer immediately after treatments and values are expres-
sed as mg per g of the sample on a dry basis
¥Treatment conditions were EQ/CO. 30/70; 50C; RH
40~50%; pressure 0.8 kg/cm?
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DFree amino acids were determined by amino acid analy-
zer immediately after treatments and values are expres-
sed as mg per g of the sample on a dry basis.
ITreatment conditions were EQO/CO, 30/70; 50C; RH
40~50%; pressure 0.8 kg/cm?
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Table 3. Comparative effects of gamma irradiation and
ethylene oxide (EQ) fumigation on major saponin com-
ponents of white ginseng powders”

. . Treatments
Ginsenoisdes - —
Control 5 kGy 10 kGv EOQY
Rb; 3.16 3.26 3.31 3.30
Rb; 1.05 1.10 1.17 1.15
Re 0.68 0.72 0.82 0.80
Rd 0.65 0.63 0.66 0.66
Re 1.96 2.02 2.08 2.09
Rf 0.87 0.92 0.98 1.02
Rg 242 2.62 2.68 2.64
Rg, 0.42 0. 40 0 4() 0.32
Total 11.21 11 67 12 1() 11.98
PD/PT ratio® 0.98 0. 96 0.96 O 97

UGinsenosides were determined using HPLC immediately
after treatments and values were expressed as mg per
g of the sample on a dry basis. HPLC operating conditions
were carbohydrate column, RI detector, 8X, flow rate (1.5
m//min) and mobile phase (acetonitrile: H»O : BuOH/80 :
20:15, v/v/v).

YRatio of PD (panaxadiol ginsenoside, - Rby, —Rb,, - Rec,
—Rd) to PT (panaxatriol ginsenoside, —Re, —Rf, Rg,
—Rgy).

YTreatment conditions were EQ/CO, 30/70: 50C: RH
40~50%; pressure 0.8 kg/cm*
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Fig. 3. Changes in diol saponins of white ginseng pow-
ders during storage after gamma irradiation and eth-
ylene oxide (EQ) fumigation
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