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Ginseng treated with several treatment conditions of various acids to search hydrolysates on the
basis of increased biological activity and modified structure. In the result of acid treatment, the
conversion rate of ginsenoside Rg3, Rkl and Rg5 was highest when ginseng treated with citric
acid. After added citric acid to ginseng extract, boiled at 100°C for 1 hour and add enzyme, which
is examined change by time. It compared with group which did not treated acid. Two groups
became difference according to enzyme but the generation rate of ginsenoside Rg3, Rkl and Rg5
did not show difference greatly. Also, the generation rate of ginsenoside Rg3, Rkl and Rg5 by time
passes did not show difference. The generation rate of ginsenoside Rg3, Rkl and Rg5S increased
when increased acid concentration, temperature and time. We did exclusion molding to shorten
treatment time. In the result of ginseng treated with citric acid of various concentrations at various
temperatures as time passes by extrusion molding, the generation rate of ginsenoside Rg3, Rkl and
Rg5 was highest when ginseng treated with 3% citric acid at 160°C for 20 minutes. In addition,
total saponin amount of ginseng treated with 3% citric acid at 160°C for 20 minutes was about
11% higher than ginseng heated at 120°C for 3 hours. These results indicated that our exclusion
molding process more effective, compared to traditional red ginseng manufacturing process.
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Fig. 1. Thin layer chromatogram of methanol extracts from
ginseng treated with citric acid of various concentrations at 100°C.
C, control; S, heated at 120°C for 3 h. Citric acid concentration of 1%
(a), 5% (b) and 10% (c).
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Fig. 2. HPLC-ESI-MS ion chromatograms of ginsenosides in ginseng (A) and 10% citric acid treated ginseng (B).
AEHBEY ddeS AU EE AS= methanol= 70°C
AN A7 &F F33dl] TLCZ #13t ZA3} ginsenoside

248 FAL AZTE Aol 5% citric acidE F7} & Sl
30%7F H=2 A3} piston type extruderd] FY ¥ 120°C
oAX 180°C7HAl 25F o] FHA AF AR 22 10, 20
B o = O = E O = I=93k | By

o= sl YT S Y. YT oE Uy P& Table 2. HPLC-ESI-MS and HPLC-ESI-MS/MS ions of saponins
: in Panax ginseng

Table 1. Ginsenoside compos_iﬁon of the ginseng treated with 10% Sample Reference!’
e M. }é‘iﬁlﬁ‘;@iﬁ%’; a B? MS[M-HJ]' MS|[M-HJ
Ratio (%) RT (min)  RT (min) _
Ginsenosid .' : '

ides Fresh ginseng IWngiigtegl(nls;;%LB " 1 Rgl 23.70 23.78 800 800

° i 2 Re 23.70 2378 946 946

Re+Rgl 32.67+0.98 0.62+0.02 3 Rf 34.55 34.73 800 800

Rf 6.4240.24 3.21+0.11 4 Rbl 37.15 37.38 1108 1108

Rbl 16.68+0.65 0.23+0.04 5 Re 38.77 38.94 1078 1078

Re 16.18+0.75 0.48+0.09 6 Rg2 ND> 39.82 784 784

Rb2 5.88+0.16 N.D.* 7 Rb2 40.44 N.D.» 1078 1078

Rg? N.D.* 6.76+0.87 8 Rhl N.D.Y 41.10 638 638

Rhi N.D.* 3.5+0.64 9 Rd 43.61 43.82 946 946

Rd 4.51£0.48 0.23+0.01 10 (20S)Rg3  55.19 55.31 784 784

(208)Rg3 1.53+0.95 15.25+0.16 11 (2Q0R)Rg3  55.77 56.15 784 784

(20R)Rg3 0.89+0.11 10.65+0.23 12 Rkl 64.51 64.00 766 766

Rk1 0.51+0.14 14.20+0.58 13 Rg5 64.76 64.94 766 766

Rg5 2.60+0.23 24.09+0.97 -

DA: fresh ginseng.
JB: fresh ginseng treated with 10% citrate at 100°C for 3 h.
N.D.: not detected.

*N.D.: not detected
All values are mean+S.D. (n=3).
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Fig. 3. Thin layer chromatogram of methanol extract from ginseng
treated with various concentrations of citric acid at 120°C. C,

control; S, heated at 120°C for 3 h. Citric acid concentration of 3% (a)
and 4% (b).
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Fig. 4. Thin layer chromatogram of methanol extract from
extruded ginseng treated with citric acid of various concentrations
at various temperatures. Fresh ginseng (A), dried ginseng (B) and

heated ginseng at 120°C for 3 h (C). Heating time: 10 min (a) and 20
min (b).
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Fig. 5. Thin layer chromatogram of methanol extract from
extruded ginseng treated with citric acid of various concentrations
at 160°C. Fresh ginseng (A), dried ginseng (B) and heated ginseng at
120°C for 3 h (C). Heating time: 5 min (a), 10 min (b) and 20 min (c).

Table 3. The total saponin in extruded ginseng treated with 3%
citric acid

Samples Total saponin (%, w/w)
Fresh ginseng 1.48+0.26
Fresh ginseng (120°C, 3h) 2.04+0.13
Fresh ginseng + 3% citrate (160°C, 5 min) 1.96+0.19
Fresh ginseng + 3% citrate (160°C, 10 min) 1.99+0.09
Fresh ginseng + 3% citrate (160°C, 20 min) 2.26+0.11

All values are mean+S.D. (n=3).
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