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Abstract — The purpose of this study is to develop a new preparation process of American ginseng (Panax quinquefolium)
extract featuring high concentration of ginsenoside Rg;, Rg;, and Rk, Red ginseng special components. Chemical trans-
formation from ginseng saponin glycosides to prosapogenin was analyzed by the HPLC. Extracts of American ginseng were
processed under several treatment conditions of microwave and vinegar (about 14% acidity). The results showed that the quan-
tity of ginsenoside Rg, increased by over 0.9% at the 20 minutes of the pH 2~4 vinegar and microwave American ginseng eth-
anol extract compared with other process times. The result of MAG-20 indicates that the American ginseng microwave and
vinegar-processed American ginseng extracts (about 14% acidity) treated for 20 minutes produced the highest amount of gin-
senoside Rg; (0.969%), Rg; (1.071%), and Rk, (0.247%). Besides, MAG-15 indicates that the microwave - and vinegar-pro-
cessed American ginseng extracts (about 14% acidity) treated for 15 minutes produced the highest amount of ginsenoside Rg;
(0.772%), Rg; (1.330%), and Rk, (0.386%). This indicates that American ginseng treated with microwave and vinegar had the
quantity of the ginsenoside Rg, over 32 times the amount of the ginsenoside Rg, (which was not found in raw and American

ginsengs) in the average commercial Red ginseng.
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Table 1. Contents of crude saponins in microwave and
vinegar processed American ginseng (Panax quinquefolium)
extracts

(%)

Samples Crude saponin

AG 48.59
MAG-1 41.93
MAG-2 42.90
MAG-3 39.55
MAG-4 37.21
MAG-5 36.66
MAG-10 44.79
MAG-15 39.53
MAG-20 37.23
MAG-25 39.01

*AG: American ginseng

MAG-1: American ginseng processed with microwave and
vinegar for 1 minute

MAG-2: American ginseng processed with microwave and
vinegar for 2 minutes

MAG-3: American ginseng processed with microwave and
vinegar for 3 minutes

MAG-4: American ginseng processed with microwave and
vinegar for 4 minutes

MAG-5: American ginseng processed with microwave and
vinegar for 5 minutes

MAG-10: American ginseng processed with microwave and
vinegar for 10 minutes

MAG-15: American ginseng processed with microwave and
vinegar for 15 minutes

MAG-20: American ginseng processed with microwave and
vinegar for 20 minutes

MAG-25: American ginseng processed with microwave and
vinegar for 25 minutes
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Fig. 1. American ginseng.

ginsenoside Rg3

microwave, vinegar

HO oy

ginsenoside Rkl

o,

cn.

HO
cHioH o

Mo om

ginsenoside Rgb

ginsenoside Rd

Fig. 2. Transformation of protopanaxadiol saponin glycosides

to prosapogenin.

Kor. J. Pharmacogn.

A= Table Io|A 9} 7o) 2 ALEH ] ol 2loiA] MAG-
100] 44.79%°]120.28 MAG-2°] 42.900]%12™, MAG-1&
41.93%2A] Zehubel 2% 108 2)2] AU AAe] 2 AL
2 FFo] =A SH = A

Z} ginsenoside®] F3Q! ¥ AFE(total saponin) Tl
2AoIAM= Table [OA Hi= B} 7o) MAG-2°] 3.874%°]
ROH MAG-202 3.186%°12H, MAG-15% 3.068%=
Al kel Az 28 XE] AR AR F AlEde] =
2 ks WolFEdrh d(heat)oltt Aacid)l olsiA 71
3 E]o] A== A4 prosapogenin A o EA)
sl= ClaAEd wiEAl (glycoside)R T A o] FFHo] =
olx fElFsol AetEE Ao deld Yok (Fig 2, 3
ZFx). o]k 222 prosapogenin(ginsenoside Rg,, Rg; Rg
Rg, Rh;, Rh,, Rk;, Rk;, F,, F)¢] &0 9o MAG-
20] 3.874%=A 7P =& TS eI CH, MAG-20
(3.186%), MAG-15(3.068%)2] <=0 2 o ks veh)

O, ol
CHz
OQ OH
HO OH
ginsenoside Rhl

ginsenoside Re

H
OH

“ & < I
HO.
o 0,
‘a microwave, vinegar &
o R
HO- s]
0
OH
Ol
OH

ginsenoside Rf

HO- o
0,
OH
Ot
OH
;
Q
OH
O
OH

ginsenoside Rgl

OI

OH

8¢
ginsenoside F4

Fig. 3. Transformation of protopanaxatriol saponin glycosides
to prosapogenin.



Vol. 45, No. 2, 2014 111

Auto-Scaled Chromatogram

0.040 1
0.0357 N
0.0304
0.0257 A
] a »
2 0.020] B n |
L de“ ‘ 1
0.0157 I ‘ Lol ‘
: | i NN
0.010] ‘ | ‘ ' OU,L \1
| | LJU‘\JL'LM LE M
0.0057
0.0004
1000 2000 3000 4000 5000 6000 7000 8000 9000
Minutes
(mixed standard)
Auto-Scaled Chromatogram
0.121 r
0.10
0.08-
P
2 0.06]
] 1
J ' ° q
0.04—_ t
] , h b
0.02- "R\J 1 [ Uﬁ
] | h o LM (VN
_ SRR (ORI Y NN |V WSO Lt N
0.00-
—— T T T T T T T T
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Minutes
(MAG-15)

a: Ginsenoside Rg,, b: Ginsenoside Re, c: Ginsenoside Rf, d: Ginsenoside Rb,, e: Ginsenoside Rg,, f: Ginsenoside Rh,, g: Ginsenoside Rec, h:
Ginsenoside Rb,, I: Ginsenoside F,, j: Ginsenoside Rd, k: Ginsenoside Rg,, I: Ginsenoside F,, m: Ginsenoside Rk;, n: Ginsenoside Rh,, o:
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Fig. 4. HPLC chromatogram of ginsenosides of the microwave and vinegar processed American ginseng (MAG-15) as compared
with the chromatogram of the ginsenoside standards.
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