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The Change of Ginsenoside Composition in White Ginseng and Fine White
Ginseng Extract by the Microwave and Vinegar Process

Hee Kyung Jo', Byung Ok Im” and Sung Kwon Ko'*

"The Department of Oriental Medical Food & Nutrition, Semyung University, Jecheon 390-711, Korea
*The Department of Natural Medicine Resources, Semyung University, Jecheon 390-711, Korea

Abstract — The purpose of this study is to develop a new preparation process of ginseng extracts having high concentrations
of ginsenoside Rg;, Rg; and Rk, a special component of Red ginseng. Chemical transformation from ginseng saponin gly-
cosides to prosapogenin was analyzed by the HPLC. Extracts of White ginseng (Panax ginseng) and Fine White ginseng were
processed under several treatment conditions including microwave and vinegar (about 14% acidity) treatments. Results of those
treatments showed that the quantity of ginsenoside Rg;, increased by over 0.6% at 4 minutes of pH 2~4 vinegar and microwave
treatments. The results of processing with MWG-4 indicate that the Microwave and vinegar processed white ginseng extracts
(about 14% acidity) that had gone through 4-minute treatments were found to contain the largest amount of ginsenoside Rg,
(0.626%), Rg; (0.514%) and Rk, (0.220%). Results of treatments with MEWG-5 showed that the Fine White ginseng extracts
that had been processed with microwave and vinegar (about 14% acidity) for 5 minutes were found to contain the largest
amount of ginsenoside Rg;, (4.484%), Rg; (3.192%) and Rk, (1.684%). It is thought that such results provide basic information
in preparing White ginseng and Fine White ginseng extracts with functionality enhanced.
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Fig. 1. White ginseng radices.
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(WG). Huj3t g dF FE22FW0)IE 43U

sHAF xChOF 2 AE X2| MH(MWG-Microwave and
Vinegar Processed White Ginseng) =X -4 o€
A A7 1ol 28 A Z[EF)L5F7], 28] =A%, pH
230, AFE 13-14%] 200 miE- 7}8le] 215014 2,450 MHz,
A 378 28 700 W 4] AARIRJIAI RH3AAL, RE-
C20DB, 3=yl ¥, 1, 2, 3, 4, 5, 10, 15 28] 3L 2084
2 M2 E Z7F 134 Aldskal 7eFsEste] MWGIH,
MWG2, MWG3, MWG4, MWG5, MWG10, MWGI15 =
232 MWG20 2%} 2 2% A2] AAE DA TK(Table 1

Z=2).

Table I. The processing conditions of microwave and
vinegar processed White and Fine White ginseng extracts
(%)

Samples  Times (minute) Samples Times (minute)
WG 0 FWG 0
MWG-1 1 MFWG-5 5
MWG-2 2 MFWG-10 10
MWG-3 3 MFWG-15 15
MWG-4 4 MFWG-20 20
MWG-5 5 MFWG-25 25
MWG-10 10 MFWG-30 30
MWG-15 15 - -
MWG-20 20 - -

*WG: White ginseng,

MWG-1: White ginseng processed with microwave and vinegar
for 1 minute

MWG-2: White ginseng processed with microwave and vinegar
for 2minutes

MWG-3: White ginseng processed with microwave and vinegar
for 3 minutes

MWG-4: White ginseng processed with microwave and vinegar
for 4 minutes

MWG-5: White ginseng processed with microwave and vinegar
for 5 minutes

MWG-10: White ginseng processed with microwave and vinegar
for 10 minutes

MWG-15: White ginseng processed with microwave and vinegar
for 15 minutes

MWG-20: White ginseng processed with microwave and vinegar
for 20 minutes

*FWG: Fine White ginseng,

MFWG-5: Fine White ginseng processed with microwave and
vinegar for 5 minute

MFWG-10: Ffine White ginseng processed with microwave
and vinegar for 10 minutes

MFWG-15: Fine White ginseng processed with microwave and
vinegar for 15 minutes

MFWG-20: Fine White ginseng processed with microwave and
vinegar for 20 minutes

MFWG-25: Fine White ginseng processed with microwave and
vinegar for 25 minute

MFWG-30: Fine White ginseng processed with microwave and
vinegar for 30 minutes
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Table II. Contents of crude saponins in microwave and
vinegar processed White and Fine White ginseng extracts

(%,wW/w)
Samples  Crude saponin  Samples  Crude saponin
WG 48.65 FWG 88.26
MWG-1 43.69 MFWG-5 53.24
MWG-2 44.92 MFWG-10 52.71
MWG-3 41.11 MFWG-15 50.14
MWG-4 41.95 MFWG-20 48.19
MWG-5 41.11 MFWG-25 4791
MWG-10 43.97 MFWG-30 43.97
MWG-15 44.17 - -
MWG-20 38.36 - -
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Fig. 2. HPLC chromatogram of ginsenosides in the microwave and vinegar processed White ginseng radices.
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7} ginsenoside®] F&<21 FAFEH(total saponin) 3%l
oA Table HIGA B nle} 7o) MWG-27F 2.37%°]
QO MWG-3E 2.05%01 4O, MWG-4E 224%24]
Zetubel A% 28 A2 WAk AR Y] FALE] =& ¥
e BT

& (heat)o]H 2Hacidell <JalA 7iegaliwle] BE= <l
4} prosapogenin Ad-2 A EAshs AR T
Al (glycoside) .ot AW ] Fo] Fobr Feaso] 7
e Aoz geld Jrkb o]gk 7S prosapogenin
(ginsenoside Rg,, Rg; Rgs Rg, Rh;, Rh,, Rk;, Rk;, F,
Fpel F3ol lojAs MWG-27F 1.83%24 71 =2 3
ZS el o™, MWG-4(1.79%), MWG-3(1.54%)2] <=
o7 =2 FFS UEhiSIT

53], g4t 7HeAl A W dol oA A EE lEE
(artifact)e]™, Q14te] Ti3EZQl S4F 5-1243E% ginsenoside
Rg;2l 75, MWG-27} 0.67%2A 7F8 =2 g3 UEt

o] o] MWG-27F 44.92%°|00™ MWG-15% 44.17%°] WA om, MWG-4(0.63%), MWG-1(0.55%)%] =08 =&

AT, MWG-10& 43.97%2A Zekobel 2z 28 He] g3 UJepigloh 39, 871048 5558 Yele

Ak A A o] ZAREY $hao] A4 24 ginsenoside Rg,®] &l o= MWG-27F 0.29%=A]

Table III. The ginsenoside composition of the microwave and vinegar processed white ginseng extracts over time
(Yo,w/w)

. . White ginseng
Ginsenosides
WG MWG1 MWG2 MWG3 MWG4 MWGS5 MWGI0O MWGI5 MWG20

Rb, 1.24+0.04 0.10£0.02 0.12+0.02 0.10+0.01 0.10+0.01 0.09+0.01 0.07£0.00 0.06£0.00 0.02+0.00

Rb, 0.40+0.01 - - - - - - - -

Rc 0.68+0.02 0.15+£0.05 0.21+0.01 0.17£0.02 0.22+0.01 0.19+0.02 0.19+£0.00 0.20+£0.00 0.12+0.00

Rd 0.08+0.00 - - - - - - - -

Re 0.48+0.03 0.05+0.01 0.01+£0.02 0.01%0.02 - - - - -

Rf 0.32+0.01 0.12+0.03  0.14+0.00 0.13£0.01 0.11+£0.00 0.09+0.01 0.06=0.00 0.05+0.00 0.02+0.00

Rg, 0.69+0.03 0.06+0.01 0.06+0.03 0.10+0.03 0.02+0.01 0.01+0.00 0.01+0.00 0.01+0.01 -

Rg, 0.04+£0.01 0.23+0.05 0.29+0.01 0.23+0.03 0.27+0.02 0.22+0.02 0.19+£0.00 0.18+0.00 0.09+0.00
20S-Rg3 - 0.32+0.07 0.3840.01 0.30+0.03 0.33£0.01 0.26x0.02 0.21£0.00 0.18+0.00 0.09+0.00
20R-Rg3 0.03£0.00 0.23+0.05 0.29+0.00 0.25+0.03 0.30+0.01 0.24+0.02 0.24+0.00 0.23+0.00 0.14+0.00

Rg5 - 0.41£0.09 0.51+0.05 0.42+0.05 0.51£0.02 0.43+0.04 0.48+0.00 0.51+0.01 0.29+0.01

Rgb6 - - - - - - - - -

Rhl - 0.02+0.01  0.01£0.00  0.03+0.00 - - - - -

Rh4 - 0.07+£0.01 0.08+0.01 0.07+0.00 0.08+0.01 0.07+0.01 0.08+0.00 0.09+0.00 0.05+0.00

Rkl - 0.18+0.04 0.20+0.01 0.18+0.02 0.22+0.01 0.19+0.02 0.20+0.00 0.21+0.00 0.12+0.00

Rk3 - 0.02+0.01 0.02+0.00 0.02+0.00  0.03+0.00 0.03+0.00 0.03+0.00 0.05+0.01 0.02+0.00

F1 0.05+0.00 - - - - - - - -

F4 0.01+£0.00 0.05+0.01 0.05£0.00 0.04+0.00 0.05+0.00 0.04+0.00 0.05+0.00 0.05+0.00 0.02+0.00

gins;rt?(::ildesa) 4.02 2.01 2.37 2.05 2.24 1.86 1.81 1.82 0.98

“Sum of individual ginsenoside contents.
Values represent the meantS.E. (n=3).
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MWG-27} 0.05%2A 71 =& 35S L‘rE‘rlH"* o,
MWG-15(0.05%), MWG-3(0.05%)0] <202 = 3hks- 1}
ERAATE. ¥ wiak F=EE(WG)llE 75 prosapogenin
’J-(ginsenoside Rgs, Rgg, Rh;, Rh,, Rh,, Rk, Rk;)> &
FrEo] JA et

ok, Winl it Zutal 2% 22] AA| A= Table MO4]
o} 7L°l AFEUS] <ol QJoA MFWG-57F 53.24%0]120
o1 MFWG-10E 52.71%°1212™, MFWG-15% 50.14%
2A zeutel 2% 5% x| Wela AR & AR §
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ol =7 S =3tk 7} ginsenoside®] TS T AL
(total saponin) 3ol 21e1X= Table IVellA F:E uke} 2
o] MFWG-57F 12.59%°19.2% MFWG-102 10.81%0]%1
o), MFWG-15E 8.70%24] ivmrs} EN R EE
mak AA S F AbEde] 22 SES o
Prosapogenin®] %ol MOV\PE MFWG—57} 10.96%=
A 7 = s ES JER S, MFWG-10(9.72%),
MFWG-15(791%)9] o2 ¥ 3I3FS Yehfdh
ginsenoside Rg;2] 73-%-, MFWG-57F 4.49%2A] 71 =&
SRS UERAICH, MFWG-10(3.80%), MEFWG-15(2.98%)
o] o7 =& TS YR
3, A 5'%] £k 120°C8] ZGolA 3A7F F453
24+e] 739 ginsenoside Rg,®] 3ol 6.1%5 UERAALS
o, 31 5% wiak oo 2ujA =S 7hsle] 100°CelA 11
A7 A 2letd-e o, ginsenoside Rg;] &&o] 4.5%%
ERJQUTE. 0]9} 7o) 719 ginsenoside Rg, 7}sl vpHe 3
AIZEIl NIAIZPZEA] 2 gafgbe] X7 deled) whete], 2
ATlA = oA B upel o] Wujqt ol 2of 57 2
@} 2% A 2lo] 9J8|A] ginsenoside Rg 9] FHo] 4.49%

Table IV. The ginsenoside composition of the microwave and vinegar processed Fine White ginseng extracts over time

(%,wW/w)
. . Fine White ginseng
Ginsenosides
FWG MFWGS5 MFWGI10 MFWG15 MFWG20 MFWG25 MFWG30

Rb, 5.80+0.04 0.92+0.01 0.60=0.08 0.41+0.05 0.29+0.02 0.24+0.03 0.16£0.01

Rb, 3.56+0.02 - - - - - -

Rc 7.90+0.06 - - 0.27+0.03 0.24+0.05 0.21£0.04 0.27+0.12

Rd 1.89+0.02 0.31£0.00 0.32+0.06 - - - -

Re 4.04+0.02 0.15+£0.20 - - - - -

Rf 1.15+0.03 0.24+0.00 0.15£0.02 0.11+0.01 0.09+0.02 0.08+0.01 0.05£0.01

Rg, 1.01£0.02 0.01£0.00 0.02+0.01 - - - -

Rg, 0.73+0.02 0.80+0.01 0.66+0.12 0.52+0.05 0.45+0.03 0.39+0.04 0.32+0.01
20S-Rg3 - 2.45+0.02 1.91+0.33 1.40£0.13 1.10£0.01 0.99+0.10 0.62+0.01
20R-Rg3 - 2.04+0.02 1.89+0.32 1.58+0.15 1.44+0.02 1.33+£0.14 1.33+0.01

Rg5 - 3.19+0.04 3.05+0.59 2.57+0.26 2.344+0.05 2.05+0.21 2.31+0.02

Rgb6 - 0.17+0.03 0.07+0.06 0.02+0.00 0.02+0.00 0.02+0.00 -

Rhl - - - - - - -

Rh4 - 0.14+0.00 0.14+0.03 0.12+0.01 0.11+0.00 0.09+0.01 0.10+0.00

Rk1 - 1.68+0.03 1.53+0.30 1.31£0.12 1.16+0.03 1.04+0.10 0.96+0.01

Rk3 - 0.060.00 0.06+0.01 0.05+0.01 0.05+0.00 0.04+0.01 0.04+0.00

Fl1 - - - - - - -

F4 - 0.43+0.00 0.41+0.08 0.34+0.03 0.30+0.00 0.26+0.03 0.20+0.00

ginsc;rri)c::ildesa) 26.08 12.59 10.81 8.70 7.59 6.74 6.36

“Sum of individual ginsenosides contents.
Values represent the meantS.E. (n=3).
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