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Specific Conversion of Ginseng Saponin by the

Enzyme of Rhizopus japonicus
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Abstract: The enzyme produced by a strain of Rhizopus japonicus was able to covert selectively

ginsenoside Rb; which was the most abundant ginseng saponin, into ginsenoside Rd which was known

to be superior to ginsenoside Rb; pharmaceutically. This specific conversion of ginsenoside Rbi wit-

hout any change of other ginsenoside patterns was confirmed by thin layer chromatography and

high performance liquid chromatograpy quantitatively. The amount of ginsenoside Rd was increased

to 4.8 and 34.7 folds by enzymatic conversion of ginsenoside Rb; in total saponin and ginsenoside

Rb group saponin, respectively. The increased amount of ginsenoside Rd corresponded to total

amount of released glucose and decreased amount of ginsenoside Rb; accurately.

Key words: Rhizopus japonicus, Ginsenoside Rb;, Ginsenoside Rd, Enzymatic conversion.
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Table I. Change of ginsenoside amount in ginseng saponin by enzymatic conversion.

Total saponin

Ginsenoside-Rb group saponin

Ginsenosides Enzyme(mg/ml) Enzyme(mg/ml)
0 0.8 2.0 4.0 0 1.2 2.5 5.0
Ginsenoside-Ro 25 25 25 25(ug) 39 39 39 39Cug)

-Ra 9 9 9 9 38 38 39 38
~-Rb; 216 87 44 38 201 118 78 56
-Rb, 72 72 72 72 114 114 115 114
-Re 90 90 91 90 41 41 42 41
-Rd 40 147 183 190 6 154 186 208
-Re 78 78 78 78 5 5 5 5
~Rf 11 11 11 11 0 0 0 0
-Rgy 44 44 44 44 1 1 1 1
-Rg: 8 8 9 8 0 0 0 0

Total 593 571 566

565 535 510 505 502
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Table II. Conversion rate of ginsenoside-Rd from ginsenoside-Rby in total saponin by enzymatic treatment.

Enzyme(mg/ml)
0 0.8 2.0 4.0

Ginsenoside Rby

Amount before enzyme treatment 216 87 44 38(ug)

Decreased amount after treatment 0 129 172 178
Ginsenoside Rd

Amount before enzyme treatment 40 147 183 190

Increased amount after treatment 0 107 143 150
Released Glucose

(DNS method) 20. 4 26.8 27.8
Decrease rate of ginsenoside Rb; 100 40.3 20. 4 17.5(%)
Increase rate of ginsenoside Rd 100 367.5 457.5 475.0

Table III. Conversion rate of ginsenoside-Rd from ginsenoside-Rb; in ginsenoside-Rb group saponin by

enzymatic treatment

Enzyme(mg/ml)

0 1.2 2.5 5.0

Ginsenoside Rb,

Amount before enzyme treatment 291 118 78 56(ug)

Decreased amount after treatment 0 173 213 235
Ginsenoside Rd

Amount before enzyme treatment 6 154 186 208

Increased amount after treatment 0 148 180 202
Released Glucose

(DNS method) 24.5 32.0 34.0
Decrease rate of ginsenoside Rb; 100 40.5 26.8 19.2(%)
Increase rate of ginsenoside Rd 100 2567 3100 3467
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Fig. 1. TLC. chromatogram of total saponin after
acidic hydrolysis. TS: total saponin.
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Fig. 2. HPLC chromatogram of total saponin after
acidic hydrolysis.
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Fig. 3. TLC chromatogram of released sugar from
total saponin by enzymatic hydrolysis.
Gn: gentibiose, G: p-glucose, A: arabinose,
X: xylose, R: rhamnose, Eo: treated without
enzyme, Ei: treated with enzyme (0.8 mg/
m}), Ej: treated with enzyme (2.0 mg/ml),
By treated with enzyme (4.0 mg/ml)
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Fig. 4. HPLC chromatograms of released sugars from
total saponin by enzymatic or acidic hydro-
lysis.

R: rhamnose, X: xylose, A:arabinose, G;
glucose, Gn: ‘gentibiose '
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Fig. 5. TLC chromatogram of released aglycon from
total saponin by enzymatic hydrolysis.
OA: oleanolic acid, PD: protopanaxadiol, PT:
protopanaxatriol, En: enzyme hydrolysis, Ac:
acid hydrolysis (pH 1.0)
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