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Abstract

The comparative effects of ethylene oxide(EO) fumigation and gamma irradiation (5 kGy) were deter-
mined on the chemical components of exportable ginseng-leaf tea which is required for improving
the hygienic quality. Saponins and fatty acids detected in the samples were found to be resistant
to both treatments at the practical levels. In an experiment on free sugar and amino acids, however,
quantitative analysis has shown that glucose, lysine and histidine in the samples are significantly dec-
reased by EO fumigation (p<0.05) and that negligible changes were observed in gamma-irradiated

samples.
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xE3 o 7 Aed 2 HPLC(Waters Associate)
o8] F92 ginsenoside®® =L EA3ch old
AH4E 7]17127&  column, carbothydrate ; detector,
RI ; attenuation, 8X : flow rate, 1.5 m//min : mobile
phase, acetonitrile . H;O : BuOH(80 : 20 : 15, v/v/v)e°]
ek

g+ qlAke] A saponin F 1 3HEFo] E& ginseno-
side-Re?] 7tu}i FA}FA] infrared spectrumAte} 2h-8-
718wz} gz2Fe elas] 2ol 2 AgeAe
s=p38hA] ¥-2]1% ginsenoside-Re & 25Col| 4 10kGy %
Absted KBr pellets-g A &% ©}d Bruker FT-IR IFS
45 spectrometerol] 2J3 spectrum-2 =i shgich
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Saponin #4 & A 8F Aol x| e} 2''¥e] ube
w2} n-butanolF& Ao FEA HIES Feld
HPLCol| 98 fructose, glucose % sucrose?] T&Fe
Aeksloivt. olw) E A %712 mobile phase(acetonit-
rile : H,0, 85 : 15, v/v) & | ¢]3} 1+ saponin %2 A2}

FUsisich

X|tat 24

Soxhlet Wl o2 %3 zx)4bd$ Metcalf 5% ¢]
wglo g shRalAl7]l F BFj-methanol& AR-3}ed
methyl ester3} A]7]1 ©}-& petroleum etheroll &3 A1#
GLC(Varian aerograph model 3700)2 ¥-2{&}gi.or,
olwf A&l FHxZL ohgst Zch Column, fused
silica capillary coated with SP-2340(30m X 0.32 mm 1.d.,
0.2 um film thickness) ; detector, FID : column temp.,
150C (5 min) 4T /min >200C(15 min) ; carrier gas,
nitrogen(1.0 m//min) ; injection/detector temp., 240T.

ofo|cdt 4o

Alge] A olvicit 42 6N HCl 7R o2,
2] olm|x4t ek 75% ethanol F3H-& ©]43}d
Algdg A% § olv)e At 254 7] (Hitachi model
835) % AHgste] A st
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side®] ez} zH4-7]9) SAwste #lslsich

Al&.9] crude saponin ¥ 13.85~14.02% HHAZ
A2 kel F9Hql aolsp vehdz] kokel wehA

Table 1. Comparative effects of gamma irradiation and
ethylene oxide (EO) fumigation on major saponin com-
ponents of ginseng-leaf tea"

Content (mg/g, dry basis)

Ginsenosides

Control 5kGy EOQ?

Rb, 5.73 5.70 5.58
Rb, 3.68 3.66 4.04
Re 1.23 1.15 1.18
Rd 10.32 10.43 10.18
Re 19.71 19.63 1947
RI 6.81 6.80 6.67
Rg 20.95 21.19 20.98
Re: 1.76 1.78 1.37
Total 70.19 70.34 69.47
PD/PT ratio® 0.42 0.42 043

UGinsenosides were determined using HPLC and each
value is the average of triplicate determinations
’Treatment conditions are given in the text

FRatio of PD (panaxadiol ginsenoside -Rb,, -Rb, -Re, -Rd)
to PT (panaxatriol ginsenoside -Re, -Rf, -Rg;, -Rg)

T4 ginsenoside® HPLC® #4s 2 Z=l Table 13}
o] 8% FaA¥eo] HEEHUL, °]5 F ginseno-
side-Rg;, —Re, Rd 5| 2 &g Eurvh A4ty
Al gol| 4 2] o] 72 ginsenoside pattern, & protopana-
xadiolel] H]&)| protopanaxatriol®] ¥ake] AjHdo 2 ¥
A Jdehd AL 94l 9] saponin patterns} Aro] gt
Aoz o H7 7 TP fsiMr Bk Wi Ut

A AFads e x2® 5kGye] Fehdst EO
%42 ginsenoside ¥ekoll i g3k Table 1ef
vehd wle}l o] Ao #ElEA] ¢ghow, olep
Al B, 5 5 Harel dRFhs ZoRA
olAte) saponin AE-& AbwAlEe] Fwkdeld EO F
Zxglel ot™g Ao Z ebgol 3 saponin® %t
2710 dHEk Zupd 2AH10kGy) o] 98-S IR spect-
rumsl| o]sto] shqls) 2w Fig 1o vhehd e} 7o)
1076 cm el 4] C-O, 1640 cm™ ‘el 4] C=C, 3380 cm™ o}l
A OH9) F5uh7) 22 ghalefglom, st epAd
ZAbE7bol = spectrum Aboll FFEE Aol vpehix]
e¥gbet ole} 2-& Z7= ginsenoside-Rgoll iat A+
o A el w glew¥ o F, = FUL 20 kGy
7= 8] ztupad zAbE Ql4b saponin®] HPLC 3 TLC
patternol] H3}5 ZaetA| edohji Bsted B AT
Axte} 2 A=k

it Fate] AR F 78 FALES FEE
40% oo 2 A FAAEL o]FIL UTP. B A59
frej 22 ZAEo R fructose 10.8 mg/g, glucose
6.1 mg/g, sucrose 52mg/ge® vlehgdr} o]e} e
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Fig. 1. FT-IR spectra of nonirradiated control ginseno-
side-Re(bottom curve) and gamma-irradiated ginseno-
side-Re with Co-60 in the presence of air at 25°C with
a dose of 10 kGy (top curve)

Table 2. Comparative effects of gamma irradiation and
ethylene oxide (EO) fumigation on free sugars of gin-
seng-leaf tea"

Content (mg/g, dry basis)

Sugars ‘
Control 5 kGy EOQ»
Fructose 10.82 11.00 10.26
Glucose 6.10 6.30 5.54%
Sucrose 5.24 5 21 5.22
Total 22 16 22 51 21.02

YFree sugars were determined using HPLC and each va-
lue is the average of triplicate determinations
“Treatment conditions are given in the text
YSignificantly different from the other(p<0.05)
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Table 3. Comparative effects of gamma irradiation and
ethylene oxide(EOQ) fumigation on fatty acids of gin-
seng-leaf tea"

Treatments
Fatty acids D —
Control 5kGy EO

12:0 2.00 1.93 2.05
14:0 4.35 434 4.42
15:0 0.66 0.46 0.82
16 .0 43.89 44.17 43.00
16 .1 0.35 0.31 041
17:0 1.14 1.19 1.18
18:0 6.08 6.22 6.46
181 9.30 10.00 9.78
182 17.51 17.21 18.03
18:3 4.58 448 443
200 1.68 1.67 1.62
21:0 tr tr tr

2210 3.39 3.07 3.03
230 1.52 1.53 147
240 3.55 342 3.30
TSFA* 68.26 68.66 67.35
TUFAY 31.74 31.34 32.65
PUFA" 22.09 21.69 22.46

bPercent composition of crude lipids extracted by Soxhlet
method

“Total sturated fatty acids

“Total unsaturated fatty acids

#Polyunsaturated fatty acids (18 : 2+18 : 3)
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Table 4. Comparative effects of gamma irradiation and
ethylene oxide(EQO) fumigation on selected amino acids
of ginseng-leaf tea”

Treatments

Control 5kGy  EO®

Total Free Total Free Total Free

Amino acids

Aspartic acid  16.19 158 1608 175 1540 148

Threonine 646 011 643 007 644 0.06
Serine 750 033 717 033 726 020
Glutamic acid 20.73 047 1980 045 19.79 027
Glycine 1123 008 1085 0.09 1059 0.07
Alanine 8.03 023 782 024 734 021
Cystine 402 024 398 023 398 021
Valine 850 033 856 035 845 0.29
Methionine 1.26 0.01 1.33 001 140 001
Isoleucine 548 030 584 027 584 0.28
Leucine 1112 032 1121 041 1157 0.22
Tyrosine 408 — 4.08 - 398 -
Phenylalanine 863 036 835 029 820 0.28
Lysine 747 016 706 0.15 6547 Q.12
NH; 490 068 383 066 3.70 052
Histidine 269 005 252 005 121" 005
Arginine 690 025 691 026 690 0.23
Proline 382 036 343 034 343 037
Total 13900 586 13510 595 13200 4.87"

YEach value is the average of triplicate determinations
and expressed as mg per g on a dry basis
ITreatment conditions are given in the text
YSignificantly different from control(p<0.05)
YSignificantly different from control(p<0.01)
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