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Abstract

To investigate an altemative technique to phosphine fumigation, being used for controlling storage insects of dried
ginseng, comparative effects of gamma irradiation (5 kGy) and fumigation on the content of moisture, saponins, free
sugars, and amino acids of commercially-packaged white ginseng were evaluated immediately after and at the 6th
month of storage at 20°C and 70% RH after both treatments. The initial moisture content (8.44%) of the sample was
not changed with the treatments, and maintained the 10% levels of moisture until 6 months of storage. Major
ginsenosides were stable to both treatments, but they showed some reduced content in the control and fumigated
samples at the 6th month of storage. Gamma irradiation caused some decrease in the content of free sugars and the
subsequent storage of the sample resulted in a further reduction in their content in the order of irradiated, fumigated
and control samples. Although irradiation and fumigation brought about a decrease in the content of free amino acids
by about 5%, however the storage period for 6 months was shown more influential than the treatments used for the

improvement of biological quality in stored white ginseng.
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Table 1. Changes in moisture content of white ginseng
during storage under the conditions of 207C

and 70% RH and NY/PE-laminated film
packaging after gamma irradiation and PH;
fumigation
Storage period Treatment
(month) Control 5 kGy PH;
0 844" 844 844
1 871 8.69 877
2 8.92 8.88 9.9
3 9.21 9.12 9.37
4 945 9.33 9.64
5 9.75 9.59 9.98
6 10.08 9.89 10.33

" Mean(%) of triplicate determinations.
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Table 2. Ginsenoside content of white ginseng during
storage after gamma irradiation and PH,

fumigationl)
Storage Storage Ginsenoside(mg/g) PDPT
condition P oonth Rb, R, Rc Rd Re Rg Toal o ie?
Control 0 282 085 091 039 139 257 897 116
6 293 091 098 035 149 225 894 1%
20’C/70%5 Gy 0 289 087 092 040 140 25 904" 131
RH 6 378 102 119 043 141 286 1069 150
PH 0 290 0% 098 051 136 248 916 139
6 276 079 089 036 L2 246 83 1M

" Sample was packaged with NY 15um/PE  75m-laminated
film and each value was expressed on a dry basis.
Ratio of protopanaxadiol(ginsenoside Rb;, Rbz. Re. Rd) to
protopanaxatriol(Re. Rg)).
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Table 3. Free sugar content of white ginseng during
storage after gamma irradiation and PH;

fumlgatlon

Storage Storage Sugar (%, dry basis)
condition Sample month  Fructose Glucose Sucrose Toial
0 0.48 0.70 1634 17.52
Conwol ¢ 041 046 1602 1689
20°C[70% 5 kGy 0 043 051 1565 1659
RH 6 0.39 0.46 1496 1581
PH 0 041 051 1618  17.09
3 6 037 0.50 1563 1650

" Sample was packaged with NY 15m/PE 75¢mlaminated film.
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Table 4. Changes in total amino acid content of white
ginseng during storage under the conditions
of 20C and 70% RH and NY/PE-laminated
film packagmg after gamma irradiation and

PH; fumlganon
Treatment

Storage. monih Control 5 kGy PH;

ino 2cd 0 6 0 6 0 6
Aspartic acid 883 876 840 862 816 83
Threonine 283 321 246 337 282 281
Serine 223 262 207 276 240 217
Glutamic acid 2118 1412 2113 1458 2088 1424
Glycine 253 265 229 264 236 230
Alanine 391 433 318 434 392 393
Cystine 093 09 095 093 103 081
Valine 172 232 1.68 2.59 208 179
Methionine L9 - - - 122 -
Isoleucine 132 203 171 167 187 156
Leucine 421 511 410 5.69 420 525
Tyrosine 18 - 189 - 178 -
Phenylalanine 374 419 383 421 355 359
Lysine 367 411 382 430 364 378
Histidine 152 149 179 158 201 144
Arginine 3666 3204 3593 3181 3493 3197
Proline 468 455 501 486 483 506
Total 103.04 9249 10024 9392 101.68 89.03

" Each value was expressed as ng per g of the sample on a
dry basis.
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Table 5. Changes in free amino acid content of white
ginseng during storage under the conditions
of 20C and 70% RH and NY/PE-laminated
film packagmg after gamma irradiation and
PH; furmgatlon

Treatment

Control 5 kGy PH;

Storage month )

Amiro acd 0 6 0 6 0 6
Threonine 388 263 381 283 343 2%
Serine 007 008 009 007 008 007
Glutamic acid 027 031 024 030 027 026
Glycine 0.09 008 008 008 008 009
Alanine 080 071 076 075 076 075
Valine 039 029 035 025 034 039
Methionine 011 002 04 002 004 002
Isoleucine 021 022 017 016 017 023
Leucine 027 022 027 021 023 023
Tyrosine 035 036 033 032 033 035
Phenylalanine 005 004 0.05 - 007 -
Lysine 054 053 054 053 053 051
Histidine 020 0.14 019 018 020 019
Arginine 22,50 1829 20112 1825 2139 1818
Proline 065 071 068 061 074 062
Total 3038 2463 2872 2456 2866 24.62

" Each value was expressed as mg per g of the sample on a
dry basis.
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