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Quantitative analysis of scoparone, capillarin and capillin in decoctions of “inchinké”
and “inchink6-t6” was conducted as below. The substances were extracted with ethyl
acetate from the decoctions, separated by thin-layer chromatography, and then extracted
from the plates with chloroform.

The quantity of scoparone (X, pg) was calculated from the following formula, in which
Y is the absorbance of scoparone in chloroform solution at 345 nm: X=92.336Y+0.046.

The quantities of capillarin and capillin were determined by gas chromatography using
anthracene as internal standard. The ratio (x) of the quantity of capillarin or of capillin
to anthracene was calculated using the following equations, in which y is the ratio of the
peak heights of each substance to that of anthracene: for capillarin, x=1.890y+0.138;
capillin, x=0.688 y-+0.049.

Using the above methods, the concentration of scoparone, capillarin and capillin in the
decoctions of “inchinkd,” “inchink6-t6” and in head flowers of Artemisia Japonica KUNTH,
and also the concentration of scoparone in head flowers of A.capillaris THUNB., collected
at various habitats in Japan, were measured.
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Scoparone & capillarin, capillin @ 3#EL, VWIThi»7v 7= X OBIRIFTELOHBE LIS D% B W 7.

Scoparone MeOH X b Hfifh, EAshdh, mp 146~147°,

Capillarin  MeOH I » Efsdh, E€shfH, mp 126~128°

Capillin n-hexane X ) F#ES, ARG, mp 83

Anthracene, Merck %1, SRIEE:E.

4 X OEEEEMNE, IMETEERITEET, EbHIKRRMETEHAL, HIAET & FEF T SRBR AT MY L
Tﬂ%ﬁﬁbt.iﬁ%uﬁ7§a%¥®ﬁﬁﬁﬁf,9%@%@@%K@ﬂ%%%%f,ﬁbﬂa%¥©ﬁuﬁk
INTWigh T,

F b= 2= FOEME, HECI2ACKEFK T THERLICETEHVT, EFEBFEN CTREER LK, D
10 AR L. SRERERIEZ L CHRAT LTC.

wEsAa< b (TLC) # Silica gel H (Merck) 0.3 mm, Silica gel G(Merck) 0.3mm, Silica gel HFss
(Merck)0.5 mm #7-1% Silica gel 60Fs5 (Merck, precoated) 0.25 mm ¢ 20x20cm DA FEH L1

SRFES BrCGER 1398, lemBFHE w2 .

HzAoav 45T (GLC) 3E: B GC-4 APF M, #3741 5% OV-1 (100~120 mesh, Gaschrom Q),
4xmmmmﬁﬁxwaAKﬁﬁ.ﬁg;ﬁ%AlWﬁ@&%%ﬁ,ﬁﬂ&%ﬁ%w.mnmg%:m,wmv
min. Hz: 35 ml/min.

BiES, HESSEL0F FOIEFRKPO scoparone, capillarin & capillin OSBEE Kk#E 4.08,
ﬁﬁg%ﬂlﬂﬁ(ﬁﬁ%4o,m%?30,ﬁ§10g)itm*%23%¥Eﬁ40g&fx@:w&ymxh,
K 500 ml %1% CHEKE T 1 BRI L T SBEGET 54, B AR TR 500 ml % hiz 300 ml i27x
%% CHEATIE L ChH HLIEBL, NaCl10g % jinz T AcOEt 100 ml FoC 3 EERMmE L, #ligr & LK
Ve BOKES, WiiEEEL, BEYE LR MeOH % &is CHCl 10 ml i f# L, £ 0.01ml % Silica gel H
oz spot L, CHCl-EtOH (98 :2) TREBIL, UV 5 v 7Tl L FREfAD scoparone O spot DI IE
W EELY, CHCly 5ml % nz CLORIRSEHIE LD 3,000 rpm T 5 HRLEH L, £ OLED 345 nm O
WIEEE % PIE Lc.

Scoparone DJIE B 727 b » CHCl;-MeOH ¥a #fE L T, 48B4 Silica gel HFz4 OIRIT spot L, 7n-
hexane-AcOEt(9 : 1) T2EBEM LizDb, UV 5+ 7 (255 nm) THii L7 capillarin & capillin @ band DI
Sk Ehp & D, CHCly 10 ml % iz T magnetic stirrer E7T2 SHEBEBELUEBEL, ¥ A7 44 X—T
EEL, S L-ob, BEYEBEL, Fsatrh BEsnE @ anthracene &5 benzene-CHCl; B\ L, T D
1pl #EALT GLC ®1Tlao7.

SHEDHT S IAEXELDD scoparone FED[E AH#HY THIEOKE S OFENCEH L1 EAD 0 b,
@11 g FODHEL I L, Soxhlet g © CHCl; ZAVT8 ERfEl A L. HHED D — T AR R
Liob, O 5ml o CHCl, L, % 0.01~0.02 ¢l % TLC #c spot L, Witk FRCZHEL TR
L7z,

2 B & R

Scoparone D& &WMNEDRIFE Scoparone 195% EtOH ¥s¥ DEMNIBIEA 7 b Uil 230,252 (shoulder),
295 (weak), 344 nm CBABINNRD bivic. 20.2mg O scoparone % 100 ml » CHCl; w#figL, %@ 10 ml
%CH03T1%mJK%ﬁLt®%,%ﬁﬁ@Oﬂ&Aml%ﬂo(CHdng@5mlK%ﬁbhﬁ(&%w

WBﬁQBmD@B%mn@&%E&M%Ltﬁ%u,Hglmﬁbk;5m,&&%ﬁ%ﬁéﬁﬁ&mb,%@@
@i 5 ml DD scoparone EE T 1g, MR Y LT HE, £=86.506y—0.026 DL 5ICKHT EMNT
x5.

Scoparone @ TLC #R k&Y OEUR 5.05~50.5 pg O scoparone % Silica gel H oA+ + L, CHCl;-
EtOH (98 : 2) TEBILI=Db, spot DEGENEM-T, 5ml » CHCl; Thatt L7z, s OBEE S TABLE L
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Fig.1. Absorbance of Scoparone
-@®-, Standard scoparone; -A-, scoparone recovered from thin-layer plates.

Scoparone (20.2 mg) was dissolved in chloroform (100 ml), then 10 ml of the solution
was diluted with chloroform up to 100 ml. Next, 0.25 to 4 ml of the diluted solution was
pipetted into a flask and again diluted to 5 ml with chloroform. The absorbance of the
solution was recorded at 345 nm.

Scoparone (10.1mg) was dissolved in chloroform (10 ml), then 0.005 to 0.05ml of the
solution was spotted on a silica gel H plate and developed with chloroform-ethanol (98 : 2).
The spot of scoparone was scraped from the plate and put with chloroform (5 ml) into a
centrifuge tube, which was shaken vigorously for 10 min and centrifuged at 3,000 rpm
for 5min. The absorbance of the solutions were recorded at 345 nm.

TABLE I. Recovery Rates of Scoparone Extracted from Thin-layer
Plates with Chloroform

Plate
it U
Ql;;gae}:i Silica gel 60F;s5 G H
(pg) Quantity Recovery
recovered rate Quantity Rate Quantity Rate
(1g) (%)

5.05 4.70 93.1 4.10 81.2 4.73 93.7
10.10 9.10 90.5 8.93 88.4 9.32 92.3
20. 20 18.59 92.0 18. 68 92.5 18.92 93.7
30.30 : 28.17 93.0
40. 40 37.52 92.9
50.50 47. 47 94.0

Scoparone was dissolved in chloroform, spotted on thin-layer plates and developed with
chloroform-ethanol (98 :2). Spots were detected under an ultraviolet lamp, marked,
scraped from the plates and put into centrifuge tubes. Chloroform (5 ml) was added, then
the tubes were shaken vigorously and centrifuged at 3,000 rpm for 5 min. The quantities
of scoparone recovered were calculated from the absorbance of the solutions recorded at
345 nm.

& Fig 1 WRLACEBD T, EREYBOERC D, FOERRIL £=92.336y+0.046 T 5.

FENERIL 93.340.6% (mean+S.D.) TF o704, Silica gel 60 Fy5q, Silica gel G O CRIEEC B L T-
R OEULERIL, ThFh 91.9+41.3 KLU 87.4+5.7% Th-1-.

Scoparone @ TLC 4y HHEER LOEHE L% D AcOEt #hii42 Silica gel H @ TLC #ric A4 v
L, &EOBE GRS Y R4r-s, CHCL, CHCI3-AcOEt-H,0(4:1:1), benzene-AcOEt(98:2), n-hexane-~
acetone (8:2) TIX4BEIA5ES T, CHCI,-EtOH (98:2) TEH L7cByD &, Fig.2 /R L7 X 51 scoparone %
SBETH S LNTEI. 20 spot OIS HD CHCL fiid UV 22 b LZEBRD scoparone DI L &
oo —F Lk, .

HEEE R/ S D scoparone FHHFE DK B E 4 2127k 500 ml %, A EC 1R IS L B R
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Fig.2. Thin-layer Chromatograms of Decoctions of “Inchinkd-t6” and “Inchinkd”

Decoctions of “inchinkd-t6” and “inchink6é” were extracted with ethyl acetate after
addition of sodium chloride. The ethyl acetate solutions were concentrated and spotted

on thin-layer plates.

TABLE II. Extraction of Scoparone from Decoction of “Inchinké”

Scoparone added to

Scoparone extracted

Scoparone extracted

Recovery rate

Cooostiox e O ¢ B aftey addiionmgy: ¢ (87 (C=B)/A
10.0 13. 41 23.75 103. 4
10.2 13.04 23. 43 101.8
10.1 13.09 23. 34 101.5

9.9 13.27 23.02 ' 98.4
19.9 12. 47 32.46 100.4
20.0 13.09 32.83 98.7 ...
19.9 12.21 31.99 99. 4

“Inchinkd” (4.0 g) was mixed water (500 ml) then warmed on a water bath for 1 hr. The decoctions
were divided in half. One portion was extracted three times with ethyl acetate (100 ml) and the other
was mixed with scoparone and extracted as above. Ethyl acetate extracts were spotted on silica gel H
plates, developed and measured.

% 2431, —J7ic TABLE I [Z/R Lic&® scoparone %z, WhxthTh Et,0 %7213 AcOEt 100 ml
S 3 EEEME L, B0 X 5 U8 LT scoparone i JlE L7c. FoiEEy TABLE I /Rl 7o X 5 1T,

AcOEt T3 10, 20mg & iR T N EEEX B, EO il T3 t+5TH 7.

EREEHURA S D AcOEt fHH#M® GLC AcOEt sty CHCl #yrw A L 7o i O GLC D2z~ ik
Fig.3 iR L7i® Y T, scoparone D < L& e b peak (L78h o 7chd, capillarine & capillin OH[#HICIL peak
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Fig.3. Gas Chromatogram of the Ethyl Acetate Extract
from a Decoction of “Inchinké-t6”

4mmx1.5m Glass column packed with 5% OV-1 (100-120 mesh Gaschrom Q;
temperature, 170°; carrier gas,N,(50 ml/min); detector, FID.

The decoction of “inchinkd-t6” was shaken with ethyl acetate after addition of sodium
chloride. The ethyl acetate extract was dissolved in chloroform after evaporation of the
extraction solvent and injected into the chromatographic chamber,

N

-3

Ratio of peak heights

1 2 3
Capillarin or capillin (mg)/

anthracene (mg)

Fig.4. Relationships between Ratios of Peak Heights and Ratios of
Quatities of Capillarin or Capillin to Anthracene
~A-, Capillarin; -@-, capillin
Capillarin (20.0mg) was dissolved in chloroform (20ml), then 0.5 to 3.0ml of the
solution was pipetted into 0.2w/v% solution of anthracene in benzene-chloroform (0.5ml),
which was concentrated and injected into a chromatographic chamber.

D%, BEETLHZ LI TERI .

Capillarin & capillin @ GLC [k 23%8 Capillarin & capillin ## %4 20mg % 20 ml & CHCIl; =@
L, £D 0.5(0.5)~4.0ml (4.0mg) % H, anthracene benzene-CHCl; %% (0.2w/v%) 0.5 ml (1.0mg)
&mzfﬁéﬂkmt,%@1ﬂ1%EALf%%®%ﬁfGU:%ﬁkv,E~7®%§&$bt.:ha@2%
ggamm%me@§§m¢e~y@g§®ﬁm,Hg4@i5mﬁﬁ§%%%b,%@@ﬁﬁ@cwmmmgh
¥ capillin & anthracene OFERHZ x, v¥— 2 DFIDLEY ETEHE, kDL CFEhT o Encx s,

capillarin £=1.890 y+0.138; capillin £=0.688 ¥+0.049

Capillarin & capillin @ TLC 438k HEE SRR D AcOEt 4% Silica gel HF s DG 242w p Lt
SHfEAx A4 7c. Benzene-AcOEt(8:2), n-hexane-acetone (8:2), n-hexane-AcOEt (7:3) B IO (8:2) TR T
&%ﬁ%ﬂ@5hf,Wh%%&Admﬂ&Dﬁ%%Iblkﬁb#Otﬁ,HgZK%?IﬁKlE@E%T@%
RTFHT, 2EEET L Lo TL BHEF 55 LN TE.

Capillarin & capillin @ TLC WMSHDEY 0.105~1.05mg D capillarin % Silica gel HF,;, DR
[CAHy + L, n-hexane-AcOEt(9:1) TR, v FOEI A EHL Y, anthracene ¥ L < GLC 2T

(181)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

TABLE III. Recovery Rates of Capillarin and Capillin from Thin-layer Plates

Capillarin Capillin
Quantity Quantity Recovery rate - Recovered o
applied (ug) recovered (ug) (%) Applied (ug) "7,y Recovery (%)
105 103.2 98.3 100 93.6 93.6
210 217.7 103.7 200 197.2 98.6
420 425.8 101.4 400 ' 399.6 99.9
1050 1078.3 102.7 1000 975.0 97.5

Capillarin and capillin were dissolved in chloroform, applied as narrow bands to Silica
gel HF 5, plates and developed with zn-hexane-AcOEt(9: 1). Bands detected under an
ultraviolet lamp were scraped from plates and extracted with chloroform. Quantities of
capillarin and capillin were determined by gas chromatography.

TABLE IV. Quatities of Scoparone, Capillarin and Capillin in Decoctions of
“Inchinkd”, “Inchink6-t6” and Flowers of Artemisia japonica KUNTH

Drug and extraction method

Substance Inchinkd Inchink6-t6 A.japonica
1 2 1 2 1
Scoparone 25.38 23.13 24.82 22.85 1.74
Capillarin 0.31 0.17 + + -
Capillin 0.87 0.06 + + -

+, Could not separate a sufficient quantity of the substance.

—, Not detected on thin-layer plates.

“Inchinké” (4.0 g), “inchinkd-to” (“inchinké, 4.0 g; “sanshishi”, 3.0g; “dai6”, 1.0g) or
flowers of A.japonica (4.0 g) and water (500 ml) were put (1) into a flask and warmed on
a boiling water bath for 1 hr or (2) into a teapot and warmed over a gas flame until the
volume of water was reduced to 300 ml. Scoparone, capillarin and capillin were extracted
with ethyl acetate and measured.

v, BiEOSECEORY RS, FoEIREE TABLE L IR LB D T, 3F100% TH -7

0.1~1.0mg @ capillin % Silica gel HF54 OIT A+ v b L, EREC LB L CoRkd e & TABLE III ©
BT, HT100% TH 1.

Capillarin & capillin QRUEHMS DM BiEEE 20 g1k 1,000 ml 250z, K T 1 g L TR
Wk 6551, 2530 EHEL, BRYD4FI capillarin #7213 capillin ™1.0F 7% 2.0mg 2Nz, g
1, AcOEt 50 ml 4°>-¢ 3 EfREMmE L, FlEo X 5L T capillarin & capillin D&%l L, scoparone
PB4 L Ak L CEIRRY Kbt 18 HhicERER capillarin T 98.2+2.7, capillin T 98.2+3.6% TH -
7.
WIS, WIESEs L0 PO EHTEEHO scoparone, capillarin & capillin DB FIZR D5 CE » 7Rl
Wb &R OE: TABLE IV IR LIGED TH o1,

KHAEDHT S IEFIEREPD scoparone FB FHMTRELIHY 7= =X DIEEDA X & & scoparone HE
13 TABLE V TR L7o@ D T, F—Eic A—Si CRE LIsREOR T, 270 ) OERLZED b,

Z 3

Capillarint® & capillini® &, %hFh 230nm (¢=33000), 241(18700), 256(8250), 264(9780), 273(7550) ,
306(4230) & 268(13760), 281(16700), 295(12990) WBARINAHE > T 52D, Zh HaFIHT AER LARE
#5 bip. Ll scoparone LifE->T, 0 2WEOHKENEH ORIV, R hEEY TLC T
LY 5 ETDE, MOWEDRARET S LA TEY, TLC fn bofitiyo UV A7 T N DGR &
E—EET, COFEREATERVC E o, L Lo Os#rb oyt GLC TiRiEx 527/t

12) &30k, %k, 76, 400(1956).
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TABLE V. Concentrations of Scoparone in Head Flowers of A.capillaris THUNB.

Width of head C trati f
Harvested at Harvested on fllowers, n?il"" Os,régf)lgrgané?n%)b)
Hachinohe, 1.48+0.13 0.65
Aomori Pref. Sept. 11, 1970 1.37%0.12 0.47
Tangokizu, 1.46+0.11 0.92
Kyoto Pref. Oct. 3, 1968 1.36%0.13 0. 44
Jintsugawa, 1.20%0.06 0.69
Toyama Pref. Oct. 11, 1970 1.07%0. 06 0.57
Iwasehama, 1.49+0.11 0.34
Toyama Pref. Oct. 11, 1970 1.39+0.08 0.54
Mt. Hira, 1.41+0.09 1.20
Shiga Pref. Oct. 14, 1969 1.26+0. 05 1.01
1.2240.09 1.34
Tonda, 1.2240.10 1.64
Wakayama Pret. Oct. 18, 1970 1.21£0.07 2.76
1.17+0.09 1.90
Arima, 1.20+0.09 1.18
Wakayama Pref. Oct. 19, 1970 1.16+0.09 1.28
1.13%0.10 0.34
1.1340.09 1.16
1.13%0.08 0.75
Saé%Ziaal;iéma Pref. Nov. 11, 1970 1.09+0.08 0.68
Mukogawa, 1.25+0.09 0.60
Hybgo Pref. Nov. 7, 1063 1.21%0. 09 0. 43
Nunobiki, 1.18+0.09 1.21
Hybgo Pref. Nov. 8, 1968 1.18%0.07 0. 45
Mt. Kawaradake, 1.20%0.09 0.35
Fukuoka Pref. Nov. 13, 1970 1.17+0.10 0.98
11440 11 1.65
Karatsu, 1.30+0.12 0.42
Saga Pref. Nov. 13, 1970 1.25+0.09 0.35
1.20+0. 08 0. 40
2 Mean=+S.D.

b Percent of dry weight.

About one gram of flowers was collected from each specimen and extracted in a Soxhlet
apparatus with chloroform for 8 hr. Scoparone was purified from chloroform extracts
on a thin-layer plate and measured.

ENB bt is o tctedd, O 2WECOWTIE GLC V5 i Lz, —7JF scoparone 1o\~ T4, GLC
TERTHIEETAETH L, Fig.3 WRLIzL 51T, capillarin & capillin L3 GEICAEHENS - T, 3
Fx 1 EAORETHET S Z L3R TH 5L, AcOEt il r D% ¥ CHEEMWERH D, 3EXBLTCERE
&R &L TEMR. £ 2T scoparone (LW TUMRENXER TH B Z L b HE2CANRT, UV BECEETA
Z eI

B AR > scoparone DEIILTDE F ARy F LCTHUET BRI RS TH A0, fBlSE 7 <3
5 EaLHRT, BAEH) DBIETHE T2 2 25 LR, AcOEt THRETNEEENB OS2 Eaibn
ofc. LinLKEE 058 X < 7s <, NaCl OFEismETH 7.

D HERFIR U CHBRE & WSS ORI D Zh ORGSR BIE LICREE, 2 4~ vic AR CElEKIE - Rl
U052, DI X 2ERMcmiEE AGcBE X0, SRS EITh TN L00, o0 FEIciT
REIGRNLIZ L0V D, SBICHRE LIRS D% L RIS, EHR7/BUHEE 78 D ER D Xk
HETH 5z L BRER L. _

AV 52T FORBMAICIL capillin X D 448D capillen NEHF I T B L#IE X FLT 51019, LEIDHE

13) 7RI BE, BINEK, 435, 32, 24(1978).
14) K.Yano, Phytochemistry, 14, 1783(1975).
15) M.Miyazawa and H.Kameoka, Phytochemistry, 16, 1054(1977).
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i BISE St capillin DB & HOWE DL KX fofuidiew 73, capillen FFEH TEiemote. T OWHE ]
BB & I X o T capillin W& LT % & SR T 2905, SEOARHICRD bhic capillin 4, $Lnb

HEIRZ A LT b DTk, RHO®BRP T capillen E(LL TA LV HFRELBEL X/, L

capillen IO TCi, = OWEILKEIETC X > CEHCIBE T 51925, capillin 72 COHBECELLTLE -

Pl FEX B IO, Pied & LRESE, AHEORTTKELE V2 L CABROMC RN TLE > EX BT

DEDEMRTHSS. '

Scoparone DEENTELNCHEINT 5 &\ 5 MEDL, ZOWEOHENMEORE LERDOSHHZ LR LT 5.
= DR OIS 8 AR S, 118 X TERET A1 b, HREDHHIC L » TIE, DRERLICLDOET,
A DBEEOIENREET B, LidioC, ThANSEOZMEDH v 7 2 X OREIEHICERD bhic, scoparone &
BOAEBECO—ATIR G EEL, EORE LBEEDOD LBEDOREY #RE LIcr’, Th & DBRIIRD bh
F, FRUMC L REREROS S Evbhrotc. WTFRIC L Th, [ UHICEIS hic g O i p T 10fE5E
HGROECNED DRI L) ERL, SBEEHESOMEY R TIHA, FRCARLTIRLIRVCEHET
H55.

LAEOEBICHR LA b 2 2 e F O, SRO%» DR LCHEEE 7— A Lt DO THB. 4= F
2 B0k 5CEEI ERC diosgenin &7 LTV R0, 84BEF 4REIETIRS 1 2% CbH LSRRE
CEH LT EWIEEDLHY, & raaeFlav T aeFORRMELA P 2 22X ELHRBER > T
B0, AEH X i scoparone 2%, TRTOA b= 2 EFCHBICEEINR T B0, Thed —BOE
M E T L HRENRA LI io b TH 5 DB o T, ThIE DL TRSEBRNT 2 FETH 5.

16) K.E.Schulte, J.Sci. Ind. Res., 24, 470(1965).
17) A.Akahori, K.Kagawa, M.Togami and T.Iwao, Chem. Pharm. Bull. (Tokyo), 25, 2172(1977).

18) 257k, B A SB3mAEBLF RS, p.34(1968).
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