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Citrus nobilis Lour. var. sunki Hort. is cultivated in Taiwan. It is éonsidered to be ¢
stimulant to digestion, corrective and diuretic. The peel is used as a carminative and in alcohol-
ism". Its pericarps was first chemically investigated by Hsii et al®. who_ isolated flavanone
glycoside——hesperidin. But the root part had never been reported. So that in the present paper
the authors wish to research on the chemical constituents on the roots of this species.

The dried roots of Cifrus nobilis var. sunki were crushed and percolated with ether. The
cthereal extract was chromatograhed on silica gel column. The method is shown in Chart 1. Five
crystalline compounds were. isolated.

Compounds(II), (III)and (IV)gave a positive with Liebermann Burchard’s reaction. According
to the results from gas liquid chromatography and IR-spectrum analysis; Compound (II) is a
mixture of campesterol and stigmasterol (3:7). (Fig. 1, 2). Compound(III) is a mixture of
campesterol, stigmasterol and cholesterol. (Fig.3, 4). Compound (IV) is a mixture of stigmasterol

and B-sitosterol(7 : 3). (Fig. 5; 6).
' Compound(V) is a colorless prisms, C;¢H;30;. In view of the melting point, composition and
IR-spectrum of . (V), to be (V) is xanthyletin. Comparison of the IR-spectrum and mixed melting
point with the authentic sample showed that they were identical.

Chart 1

Ethereal extract of dried root (5 Kg) of Citrus nobilis var. sunki

chromato. on silica gel

(hexane)
eluate column -
hexane/EtOA:
| ‘ @:1)
fr.1 fr.2 fr.3 frd fr.5
(I).m.p.71 (II).m.p.132 (III).m p.115 (IV).m p.145 (V).m.p.128—130°
73° 135° 120° _ 147°

FONSY ¥




Table 1.

Relative Retention time of: Steroid derivatives.
Isolated from Citrus nobilis var. sunki

Retention time (min)
Compd. Column Temp.269°
Cholesterol 4.30
Campesterol 5.40 (5.50)
Stigmasterol 6.00 (580)
B-sitosterol 6.50

Shimazu GC-3AF
Column: 1.5% SE-30 on Chromosorb-W (60-80 mesh)
Glass column: 1.8m X 0'4cm¢, Temp. 269°
Carrier gas: Ny, 0.8Kg/cm3, 16sec/10ml
H,, 0.65Kg/cm3, 12sec/10ml
Air, 06Kg/cm4, range3.2V
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3000 ; 1500 . 750 cm
Fig. 2. Infrared Absorption Spectrum of Compound (II) .

3000 1500 : 750 cm”
Fig. 4. Infrared Absorption Spectrum of Compound (III)

Fig. 6. Infrared Absorption Spectrum of Compound(IV)

Experimental

Extraction and Isolation

Citrus nobilis var. sunki was collected from Taipei prefecture in 1968. Air dried roots(5 Kg)

were extra(ted with ether for two weeks. Removal of ether from tke bulk of ether extract, a
dark brown oily substance (300 cc) was obtained. It was chromatographed on silica gel column
with eluting solvents: hexane, hexane-ethylacetate (2 :1) in order.

Ccempound(1): The fraction-1 of hexane eluting portion. F]fst-fremcved the solvent, and a wax-like
substance was obtained. Recrystallized with ethanol. m.p. 71-73°. But it is inédequate so that it
has not yet been determined in detail.
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Compound(Il): The fraction~2 of hexane eluting portion. Removed the solvent, crude crystals ’
filtrated and recrystallized with ethanol. m.p.132-135°, colorless needles. It gave a positive result
with Liebermann Burchard’s reaction. Determined the retention time of GLC analysis, (II) is
~ confirmed to consist of a mixture of campesterol and stigmasterol. (Fig. 1 and 2).
Compound(III): The fraction-3 of hexane eluting portion. Removed solvent to get crude crystals.
Later recrystallized with ethanol. m. p. 115-120°, colorless scales. It gave a positive result with
Liebermann Burchard’s reaction. Accordmg to the results of GLC analysis, (III) is confirmed to
consist of a mixture of choléstero] campesterol and stigmasterol. (Fig. 3 and 4).
Compound(IV): The fraction-4 of hexane eluting portion. Removed the solvent to get crude
crystals. Recrystallized with ethanol to give m.p. 145-147°, colorless scales. It was a positive
with Liebermann Burchard’s reaction. According to GLC analysis, (IV) is confirmed to contain
a mixture of stigmasterol and f-sitosterol(7: 3). (Fig.5, 6). P -
Compound(V): The fraction-5 of hexane-ethylacetate (2: 1) eluting portion. Rémoved the solvent
to get yellowish crude crystals. Then decolorized with activated carbon and recrys;alllzed with
ethanol to give colorless prisms of m.p. 128-130°.

Aral. Caled. for C4H;304: C, 73.67; H, 5.30

‘Found: C, 72.90; H, 5.38 :

In view of the above results, (V) is presumed as xanthyletin. The IR-spectrum were
essentially identical to xanthyletin and the mixed melting point with the “authentic sample did
‘rot show any depression.

Acknowledgement

The authors wish to depress his deep to Dr. C.T.Hsii, the Dean of the College for encourag-~
ement throughout the course of this work.
The authors also thank®Dr. I.Nishioka, the Professor of Faculty of Pharmaceutical Sciences,

Kyushu University(Japan) of GLC and IR-spectrum analysis.
The authors are very much indebted to the National Council for Science Develosment for

research grants.
References

1). F. Porter Smith: Chinese Materia Medica, p. 113(1911)
2). H.Y. Hsii, M.L. Chang and S.J. Liu: Journ. Tai. Pharm. Associ. ,16, 6(1964)

Box O O
S EHPEANT Z TE YR 2
=3 BERZBS
SIREEDE AR AR
ftE(Citrus nobilis var. sunki Hort) B 18iR> 7B (ether) fiH¥E » SEEH AR R o (D)

m.p. 71~73°C, B fak ; () m.p. 132~135°C, M etk ; (II1) m.p. 115~120°C, fEmihh-ik; (VY
m.p. 145~147°C, fEa@H ik 5 (V) m.p.128~130°C, fELRIR o

(ID), (IID), (IV)fLiebermann Burchard Test RS H#:KHE AKBRAER (G LCOBRAT:

* (II): Campesterol, stigmasterol (3 : 7

(III): Cholesterol, campesterol, stigmasterol

(IV): Stigmasterol, B-sitosterol (7 : 3)
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