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The Effect of Cellulases on Flavonolglycosides of Ginkgo Leaf
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Abstract—The extractability and stability of ginkgoflavonolglycosides under presence of several

cellulase preparations were investigated. The enzymes used were macerosin, cellulase C and cellu-
lase NC. The content variation of the glycosides was measured with HPLC method, using caffeic

acid as an internal standard. The methanol extract of ginkgo leaf, containing the total flavonolglyco-
sides of 4.46%, was used for the content comparison. By extraction with the enzymes, each or

mixed, the peak levels of all the glycosides began to decrease after 1 or 2 hours. After 24 hour
extraction, most of the glycosides were degraded to minor components. The flavonolglycosides

in ginkgo leaf were also hydrolysed simply by the water extraction. After 24 hour extraction with
water at 40T, the peak levels of major glycosides were distinctly decreased. Rutin was hydrolysed
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by enzyme treatment or by ginkgo leaf itself. As a result, it was concluded that the commercially
sides were not hydrolysed under the same condition
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available cellulases and the ginkgo leaf itself contain the activities of B-glycosidase and a-rhamnosi-
dase. Kaempferol-3-O-(6""-O-p-coumaroylglucosyl)-rhamnoside and four other ginkgo flavonolglyco-
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Fig. 1-HPLC chromatogram of methanol extract of
Ginkgo biloba leaf
Waters model 484, mobile phase: acetonitrile-
0.6% citric acid gradient, flow rate: 1.0 m//
min,, column: p-Bondapac C18, detector: UV
365 nm, injection volume: 20 w, chart speed:
0.5 cm/min.
IS: internal standard (caffeic acid)
A: rutin, B and C: unidentified flavonolglycosi-
des, D: kaempferol-glucorhamnoside, E: kae-
mpferol-3-0-(6""-0-p-coumaroylglucosy!)-rham-
noside
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Fig. 2—Content variation of ginkgoflavonolglycosides
extracted with water
All legends are same as shown in Fig. 1
a: after 1/2 hour extraction, b: after 12 hours
extraction, c¢: after 24 hours extraction
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Fig. 3—The changes of ginkgoflavonolglycosides con-
tent with extraction time using water as sol-
vent,

The ratio of area indicates the percentage of
each content of component compared with that
of internal standard, caffeic acid.

—M— A: rutin, ---+--- B and ---%--- C: unide-
ntified compounds, ---a--- D: kaempferol-glu-
corhamnoside, ---x-- E: kaempferol-3-O-(6""-
O-p-coumaroylglucosyl)-rhamnoside
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Fig. 4—HPLC chromatograms on content variation of
ginkgoflavonolglycosides after extraction with
0.2% cellulases solution.
The cellulases were composed of macerosin,
cellulase C and cellulase NC (5:3: 1).
a: after 1/2 hour extraction, h: after 12 hours
extraction, c: after 24 hours extraction
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Fig. 5—The changes of ginkgoflavonolglycosides con-

tent with extraction time using 0.2% cellulases
solution as solvent.
—M— rutin, -—-+-— and --%-- unidentified
compounds, ---a--- kaempferol-3-O-glucorham-
noside, ---x--- kaempferot-3-0-(6'"-O-p-couma-
roylglucosyl)-rhamnoside
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Fig. 6—The changes of ginkgoflavonolglycosides con-

tent with extraction time using 0.11% macero-
sin solution as solvent.
-—M~— rutin, ---+--- and --%--- unidentified
compounds, ---a--- kaempferol-3-O-glucorham-
noside, ---X--- kaempferol-3-O-(6'"-O-p-couma-
roylglucosyl)-rhamnoside
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Fig. 7—The changes of ginkgoflavonolglycosides con-
tent with extraction time using 0.07% cellulase
C solution as solvent.
—8— rutin, --+--- and ---%--- unidentified
compounds, ---a--- kaempferol-3-O-glucorham-
noside, ---x--- kaempferol-3-0-(6'"-O-p-couma-
roylglucosyl)-rhamnoside
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Fig. 8—The changes of ginkgoflavonolglycosides con-
tent with extraction time using 0.02% cellulase

NC solution as solvent.
-—M-— rutin, -—-+-- and ---%-- unidentified
compounds, ---a--- kaempferol-3-O-glucorham-
noside, ---x--- kaempferol-3-O-(6""-O-p-couma-

roylglucosyl)-rhamnoside

>

of HAE mew, o)F ztasly) Alztsle
1247 el 2k} zeivt KGR KCGRE=
12728 24X 70747 %e] wsirl 79
ok

007% cellulase C F%(Fig. 7)3} 0.02% cellulase
NC F#Z(Fig. &)l 2le]1A% 0.11% macerosin F3¢}
ofAyal falsteict. 2eld], 0.11% macerosinst 0.07
% cellulase C2 F&ol gloja] 12217 A Fo
Ate}#l peak B2 E#o] 0.02% cellulase NG-Z5F-F

Zoll slojM= 2447 FEolx Aolx|vt e}
Wk 20 A7) rutin®) Pl vlHE A

2w e
3w mh o



276 e R S

o
w0
T
83
e

3 A9 fApslch &, o]E Atdl] A3 ruti-
nosidase] ¥l 2 zko)7} glgich

o} Ata} zbo], B-linked flavonolglycosides”} 2%
o= AR sl = g macerosin, cellulase C 2
cellulase NC 5 cellulase 248 AL o)E
S FE3= A FAYsdn Yo

4 £

1. 23L& 40Tl B2 2239 i), kaempfe-
rol-3-O-glucorhamnoside ¢} kaempferol-3-0-(6'"-O-p-
coumaroylglucosyl)-rhamnoside & Z3F 5%& A
7t 8dF2] widAle BY sl =gk 28
22 23S Ente g AT FE:sle 4§ Ay
2|24 Ase] BHAS) o] dg EspA)

2. macerosin, cellulase C, cellulase NC 7}z 2
o582 FAR Egda 4 (macerosin—cellulase C—
cellulase NC=5:3! D& 523194 dx &35
A5-2F FARRE AHE B olE A4E AMSd
% rutin®] F37t ¥R A dolu= LR Ho}
o] HA St rutinosidase?] #Alo] FEa)she=
ZAog A=) vlwdxe] HPLCAS E4 C=
macerosin®} cellulase Col Tt wi7ztsle, 124]7F
F&shd 4H3] Fadch ofF A4 ¥ HgEa
EAste] FEo FEHE 24417 32 ¥, kaempfe-
rol-3-O-glucorhamnoside 2} kaempferol-3-0-(6'"-0-p-
coumaroylglucosyl)-rhamnoside & %33+ 57§ o]9]
o WAl 25 Ea=Ed

3. cellulase NC % macerosing AH&& 79, 1
W= 2A]7F kel rutin, 23 B % kaempferol-3-O-
kaempferol-3-O-(6'"-O-p-couma-
roylglucosyl)-O-rhamnoside ] 88 t}i FAHAH

o.

glucorhamnoside,

ZAR| 2
AE% EZEF kaempferol-3-O-(6""-0O-p-coumaro-
ylglucosyD) -rhamnoside & R ujF4) Mg AYef

AP A 2R ZHHERIL,

#

Ho

1) AUEE T BT 4, 199(1962).

2) Kim, BY, Lee, C.G., Whang, WK. and Huh, ]J.D.:
Studies on the extraction of active components in
Ginkgo biloba leaves by enzyme treatments (I). Kor.
J. Pharmacogn. 20, 43(1989).

3) Nasr, C., Haag-Berrurier, M., Lobstein-Guth, A. and
Anton, R.: Kaempferol coumaroyl glucorhamnoside
from Ginkgo biloba. Phytochem. 25, 770(1986).

4) Nasr, C., Lobstein-Guth, A., Haag-Berrurier and
Anton, R.: Quercetin coumaroyl glucorhamnoside
from Ginkgo biloba. Phytochem. 26, 2869(1987).

5) Victorie, C., Haag-Berrurier, M., Lobstein-Guth, A.,
Balz, J.P. and Anton, R.: Isolation of flavonol glyco-
sides from Ginkgo biloba leaves. Planta Medica, 245
(1988).

6) Oberpichler, H., Beck, T., Abdel-Rahman, MM,
Bielenberg, G.W. and Krieglstein, J.: Effects of Gin-
kgo biloba constituents related to protection against
brain damage caused by hypoxia. Pharmacological
Research-Communication 20, 349(1988).

7) Sakabe, N., Takada, S. and Okabe, K.: The structure
of ginkgolide A, a novel diterpenoid trilactone. J.
Chem. Soc. Chemical Communications 259(1967).

8) Okabe, K., Yamada, K., Yamamura, S. and Takada,
S.: Ginkgolides. J. Chem. Soc. (C), 2202(1967).

J. Pharm. Soc. Korea



