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Antioxidative compounds of Achillea sibirica Ledeb.

Hyung In Moon, Sung Hyo Lyu, Jong Hwa Roh and Ok Pyo Zee

ABSTRACT . Achillea sibirica Ledeb. is widely distributed in Korea and has been often used as folk
medicine in peptic and tonic. As one of our searches for bioactive (antioxidation) compounds from
medicinal plants, we studied Achillea sibirica Ledeb. (Compositae). Antioxidant activity of Achillea sibirica
was determined by measuring lipid peroxide produced when a mouse liver homogenate was exposed at
90T using 2-thiobarbituric acid (TBA) and by evaluation the radical scavenging activity on 1, 1-diphenyl-2-
picrylhydrazyl (DPPH) radical. Whole parts of Achillea sibirica was extracted with methanol and its
extracts was fractionated with organic solvent; n-Hexane, methylene chloride, ethyl acetate, n-Butanol.
EtOAc fraction exhibited antioxidant activity and From its, two flavonoid glycosides were isolated by silica
gel and gel filtration colume chromatography and identified to kampferol 3-O-glucoside and luteolin 7-O -
neo- hesperidoside, respectively, by physico-chemical and spectroscopical method. At antioxidant activity
test for two compounds isolated, antioxidant activity was showed too. And from hexane fraction sterol was
isolated and identificated to mixture of campesterol, stigmasterol, and S-sitosterol.

Key words : Achillea sibirica Ledeb, kaempferol 3-O-glucoside, luteolin 7-O-neo-hesperidoside,
campesterol, stigmasterol, and f-sitosterol, antioxidant activity.
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S vetel A z2ka Y& Achillea & 2] B2 F
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on, MeOH Ao Z2FF 11 & 7}
8le] HEA1F) L n-Hexane (800ml, 2times), CH
,C1; (800ml, 2times), EtOAC(800m!, 2times),
BuOH (800m!, 2times) 2 &u)E &3}y ztztel &
3 29g (hexane®3¥), 6g(CH,CL,¥8), 8g
(EtOACH¥)) 2 10g (BuOHE ) & AUt

3-2. 24 E4AEY

FZ° n-Hexane® 87} Ethyl acetate®¥ &
silica gel. ¥ Sephadex LH-20 column
chromafographyE WH& 4Alsld 3FEES o
2] &} ot

3-2-1. Hexane Eg o2 R¥ 33E H-19
i)

Hexane £38 29g& Hexane-EtOAc(15: 1) 9 &
381 2 silica gel column chromatography & A] &)
3l 8.0g9] &%-¥ H-a8 43, 288 H-aZ
Hexane-EtOAc(7.: 1) 9] E&&vlE2 oA silica

gel column chromatography & Al 33 &l A 2| sl &
AMEate 23 E H-1(400mg) auct.
Compound H-12& UV ©@3-3 (254nm) & 237
(365nm) o| A 2F negative©] 2L 10% ZiH8-2qf
A Aoz Mgtk GC/MSY e
column< Ultra-2 (SE-54, 25mx0.2mm, 0.
33um) < A3l 1, injection port temp. &
3007, oven temp. £ 100ColAM &3 FA3ln
122 20CE &=¥A 300C7t HA stATH

2 200C = carrier gase
helium (0. 9ml /min) & ionization potential & 70eV
2 3Hoh

232 white power, ‘mp. 131-135°C, Liebermann-

Burchard test : positive, 'H-NMR (300MHz, CDCly)

:0.68(3H, s, 18-CH,), 0.77-0.88(9H, 26, 27,
29-CHy), 0.92(3H, d, J=7.5 Hz, 21-CHy), 1.01
(3H, s, 19-CHy), 3.51(1H, m, H-3), 5.34(1H,
br.d, H-6)

GC/MS (m/z, rel, int) (Fig.1) peak a: 400.
65 (M, 78), 382.55(41), 367.60(29), 315.55(45),
289, 45 (56), 273.50(29), 255.50(31), 231.35(30),
213.45(49). peak b :412.45(M’, 48), 394.55(7),
369.50(8), 300.45(25), 271.40(36), 255.40(48),
213.35(23). peak ¢ : 414.35(M", 100), 396.65(37),
381.55(26), 329.60(44), 303.55(48), 273.50(28),
255.50(31), 231.45(26), 213.45(46)
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EtOAc 38 8g% EtOAc-MeOH (15.: 1) ol A]
EtOAc-MeOH (1 : 1) 74X 9] gradient solvent
system® 2 silica gel column chromatography & Al
5t 2.9¢g0) AR H E-a2 ¥, 283 E-a
2 MeOHE &9 2 & sephadex LH-20 column®.
2 ZA s FAEEe] 53E E-1(20mg ) 3 E-
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A2 yellow powder, mp 183-185°C, Mg-HC],
Zn-HCl : positive, FeCl; solution : positive. ‘H-
NMR (400MHz, DMSO-d,) : 5.47(1H, d, J=7.
3Hz, glucose, H-1). 6.22(1H, d, J=1.9Hz, H-
6), 6.42(1H, d, J=1.8Hz, H-8), 6.87(2H, d, J=
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Fig. 1. GS/MS spectrum of compound H-1

8.8Hz, H-3" and H-5"), 8.06(2H, d, J=8.8Hz,
H-2" and H-6"), 12.61 (1H, brs, C5-OH)

5 E E-2

A4 yellow powder, mp 200-202°C, Mg-HC|,
Zn-HCl : p o sitive, FeCl; solution : p ositive 'H-
NMR (400MHz, DMSO-d;) : 1.21(3H, d, J=6.
3Hz, Rhamnose-Me), 5.18(1H, s, J=1.9Hz,
Rhamnose H-1,a), 5.22(1H, d,]J=7.0Hz,
Glucose H-1,b), 6.38(1H, d,J]=2. 1Hz, H-6), 6.
74(1H, s, H-3) 6.75(1H, d,J=2.1Hz, H-8), 6.
93(1H, d,J=9.2Hz, H-5"), 7.42(1H, d, J=2. 0Hz,
H-2'), 7.43(1H, dd, J=9. 2Hz and 2. 2Hz, H-6")
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3t E-1& TLCol A A3l c-HCl chamber
of 31FIF Wt JtFEHAN F BED
(Aldrich co.)® Co-TLCE #3ta CH.Cl:
MeOH : water=9:3: 12 AMAZLF aniline
phthalateA] 20 2 WA Z o] 1 A3} A o]
E188 &2 & glucose, E28HELS
rhamnose? o] &< = ¢t}

4. Fgos 2y H4A

4-1. DPPH radical & A & 7ol 2] & 3H4k3} &4
2 (Yoshda et al, 1989)
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4ml, 160pg/4dml, 80pg/4ml, 40pg/4ml, 20pg/4mi,
10pg/dmi 2 3|3 &4 4m 9 MeOHZA 1.5%
107"M/ml =7} A & DPPH (1, 1-diphenyl-2-
picrylhydrazyl) 4 1ml% & vortex 2 U314 &
kgl g A oA 3087 WA & & 520nmel A
optical density (0. D.) & &3 stith. §4rs 53
tozrel e 50% SRS BAE el
AR F= (ECy) & EAIEH T}
4-2. TBA H| 43 Fiof o3t ksl & 74
(Zrz2 9 7443122 7 2F) (Husain et al,
1987)

Mouse ZF 1g°ll saline 5m! & 7}3to] W)W &}of 4]
vh g oh2 3t upd Ao salines 7F8te] 10m7t
HEE it o] Ztmp ol 0. 3mio] Ao == F
4 0.1mE 718 % TBA reagent(0.3%-2-
thiobarbituric acid + 0. 4% sod. dodecyl sulfate in
7.5% acetate buffer (pH 4)) & 3. Tml & J}8) & &
33 0 TAA 1A B vHEAIZ T A 29
A PAI7 AL, o] uhg EF-E) n-BuOH 4m & 7}
& FZ3l3 n-BuOHZE 532nmolA optical
density® &3t TBA @2 43 7+ 1g9
532nme A o] FFx7H0. 198 W& 1 unit2 4ok

TR A =

FE9 EtOACE ¥ HexaneZ oM Z+E column
chromatography& &3l z+zh 2%2] flavonoid
glycoside 3}3E E-1, E-29} 139 sterol 2=
H-1& & 3tg o

3E H-1( mp. 132-136C) & Liebermann-
Burchard ¥h-&e &44< JeEliA 3 'H-NMR
spectrumol A ¢ 0.68 2 1.0lppmolA 278
angular methyl group= WEN & peak7} Kol
0 3.51ppm2] multiplet2 C-3¢l ZaJ3}= proton
(CH-OH) 2.2, & 3.51ppmellA19] broad peak:
C-6° &A}3l+= proton (olefinic proton peak) &2
FAH 22 27§ 9] angular methyl groupe 7HX 2
shte] 2243 o] & sterol FEY S & $ UTh
HEA NN FA e sterolFFEL NBE TFE
2 EAST f Bl GC/MS EA L& AAsid
campesterol, stigmasterol, p-sitostercle] &35

of & gyt oA AR T EH-12 A
A& Weo| EAst= phytosterol mixture$!
campesterol (H1-a), stigmasterol(H1-b), 8-
sitosterol (H1-c) 8] &2 2 BFsHod, 34
v = A &3hA] gt :

335 E-12 Molish testoll A @A ES-& Hol
3268, 310, 356nm®} UV &4 Sz HE
flavone Z2& 7FHSS 4%, shift reagentol
2|3t UV &4 spectrum® o] &2 22 flavonoid
E7H9] 5, 7, 479 FEldEe] OHYI7T &€& ¢
k3, AZbEEs AlEoz glucosed FQldtd
o] #3HEo] flavonoid glycoside?) & o A3t th,
"H-NMR spectrum data % delta 5. 47ppm(d, J=7:
3Hz) ol A 17019 anomeric proton¥t TRAFH D 2
Imol®] B-glucopyranosy! moiety’} Z &< &3
3932, A ring® H-6, H-89 71¢13}E meta
coupling (J=1.8,1.9Hz) & 3tz Y+r 2749
doublet7} 2t} 66. 229} 6. 42ppmel| A e L Q)
o™, 06. 87, 8.06ppmelA Z+Z} flavonoid B ring 9]
ortho coupling (/=8.8Hz) & 3sl1 U= 2719
doublet7} VeV 12, 61ppmol A Cs-0HY
signalo] WeElWtTr. o83 FHL FH
kaempferol-O-glucoside2] '"H-NMR data 9} H) mr 8}
< W dARFo2 FAL F U], o] FFES
kaempferol-O-glucoside & &3 &9t} (Harbone
etal, 1970; Marby etal, 1970; Makherm 1982).

3}3HE E-2% Molish testo] A FAWHES 2o
flavonoidAdl FHFEY L 3G, AR
Al& © 2 glucose, rhamnose®] B3} flavone 234
Z 4l luteoling EA T 4= 9l °] SFFES
luteolin® OH7ZId Ze] ZEF flavonoid
glycosideZl ATEY S LUt} 'H-NMR data 5
delta 5.18ppm (s, J=1.9Hz) oA 17§ 2] anomeric
proton®t FAH B2 Z Imole] a-rhamnopyran-
osyl71 7F Y98, delta 5. 22ppm (d, J=7. 0Hz) <l A
1709 anomeric proton? FHE B E 1mole] B-
glucopyranosyl?17F 3152 & 4 A2 3L, Aring9)
H-6, H-89 7]2%}+= meta coupling J=2. 1Hz) &
sla U+ 2789 doublete] 2tz 46,383 6.
75ppmel A YER o™, flavonoid B ring®] H-6
o 71¢18lE, 06.93ppm& doublet(H-5")



ortho coupling (J=9. 2Hz) & &3 7. 42ppme]
doublet (H-2") 3= meta coupling J=2. 0, 2. 2Hz)
& 3= double doublteto] 7. 430114 YEbgt L,
06. 74ppmol A& C ringd H-3%2 Jeld e
singleleto] ## = o] Ralo] flavoned & &AL
AT o] &FELS FH 714 'H-NMR spectral
data®}e] H| I Z luteolin 7-0O-neohesperidosided
£ #9359t (Harbone et al,- 1970; Marby et al,
1970 Makherm 1982).

sAS} 51}

DPPH radical 27 A 7ol ] gt 34b3} B4 A
o A} Table 1 oA B vle} o] 723 A3 &
A& el EtOAc 8 (51.8pg/mio A EC50&
yvebd) of 8l column chromatography & 3 8}<J
2%9) FES BEdH o] FFE 94 22
Wyo2 AL AAG A olu] 43 PAkE &
#HE 7Fx 2 vz 2 29 (Pathak et al., 1991;
Farkas, 1986) kaempferol®} 23 3tz & 7}a 3}
TE E-17 luteolin® 27 2E 714 338 E-
20] Ztz} 12. 5pg/mi =} 15, dpg/mio Al EC50E 1}
Ello} d4ts AvE Bt HFE E-2:
flavonoid oAM= 37, 4 ] X] o dihydroxyl7]| & %
€ flavonoidEol 73 F4tszag g Yehdoe
B3l 37, 4" YAl dihydroxyl 71& ZE
flavonoid oA &4tsl &4 S <3} Al71E= 89

Table 1. Scavenging effects of flavonoid compound
“from Achillea sibirica Ledeb on 1.1-
diphenyl-2-pleryhydrazyl (DPPH) radical

Sample ; ECso” (ug/ml)
1MeOH extract 238.2
Hexane fraction >480.0
Chloroform fraction >480.0
Ethylacetate fraction 51.8
Butanol fraction 126.9

' qumpferol—?)—o—glucoside 12.5
Luteolin-7-O-neohesperidoside 15.4
L-ascobic acid 9.6

“ The values indicate 50% decrease of DPPH radical and
are the means of triplicate data.

o] C-3 o]1} C-791 &9 O-glycosylation® = i o]
gt Bud dAde AEE EY(Husan et
al., 1987; Damon et al., 1991). =3}, TBA<] 2 g
vl g g of o] 3 gH4hel A AMelx 22 A9
£ Al 53] 33 E-12 120pg/m FEolA
Vitamin C9} 4 &] & TBA%S B 3Ath (Fig 2.).
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Fig. 2. Effect of the EtOAc ‘fraction and
‘E-2 of Achillea
sibirica on lipid peroxidation of liver
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UERZ Hu Az FAE ¢ AR EIWE)
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GRE), T, F7153 HREE), &%
o] A& XA A3 gttt AAEZFEHY &5
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MeOH extract®} 272 2] Hexane fraction.,
Methyene Chloride fraction., Ethyl Acetate
fraction, Butanol fration®l] ™ &) DPPH radical 224
Aot S AAS A3 EtOAc 84
58 gars 42 e 1 EtOAcE T &
3 %-& column chromatographydtal 2% 9]
flavonoid glycoside (E-1,2) & &g slH on,
hexane 8 ol A 9] 1%9] sterol 8% (H-1) = ¢
%o} 2% o|515td 442t spectral data2 B T
22 3% Ay 2+ sterol mixture (H-1),

o
=
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kaempferol-3-0-glucoside (E-1), luteolin-7-0-
neohesperidoside (E-2) 2 A sl4 1, 1 & 33
€ H-1& campesterol, stigmasterol, JB-sitosterol
ol &H A& FAFAT. FFE E-1, 29
el st &4 AAE HAASo, DPPH
radical 22A & 3ol o) & Ao A 242} 12, Spg/mi
15, Apg/miol Al EC50& el 3HA4ka aa
£ 293, TBAC o vl 478 e ol o] g gFAkst
24 Ao = sl izt g HHrt.
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