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ABSTRACT : This study was conducted to identify physiologically active substances from leaves and stems of peony plant.
MeOH extracts and column chromatography were employed to isolate active compounds and chemical structure were iden-
tified by IR, UV, Mass and NMR. The results obtained can be summerized as followings : Chemical structure of compound
1 was identified as oleanolic acid (white color form) of triterpenoid group, which is firstly identified from the above part of
peony. Compound 2 was identified as kaempferol (yellow needle form) of flavonoid group, which was firstly identified from
the root, leaf and stem of peony. Compound 3 was identified as methyl gallate (white power form) of phenol group, which
was firstly identified from the above part of peony. Compound 4 was identified as astragalin (bright yellow needle form) of
flavonoid group, that was firstly identified from the leaf and stem of peony. Compound 5 was identified as paeoniflorin
(white color form) of monoterpene group, that was firstly identified from the above part of peony.
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S| 1% | Nishizawa et al. (1980) Zteke] olME FZEEIA penta-
galloylglucoseE 33 659] gallotamning E2ldle] +25
B 7<]—°43’+3L°] W E o5 AU EEC tigk FAo] = uF ), 3k Shimizu er al. (1981)2 ZFefHiz]o|A] paeonif-
71 Q17be] f-8-381A| olgat7] f1gk A7F AlAl 2] lorigenone¥} albifloring 2]3t31aL, 4= Kang er al.
A A AYE QY 53] 21C T4 AHES AEA] (1989)°] 2ZteFollA] A Z-8- monoterpene glucosideS! galloyl
o] wrgke]] w2 AEA kg ABAES] 7IXE US EoF  paeonifloring E]3te] B3R WHoR F2E 543
A Ao, A7 A% ’\ZH 2 A58 A 8 A At
EAQogN o F53 Zo® AHT (0] 5, 2002). Zpotol| 4] BlE R AJEL ¥ig]oA] paeoniflorin, albiflorin,
o]FME FFeke <l t}, I tReo® o7 B 83 benzoic acid 5 8650 FAHAL (F, 1996), UM =
2 ZA ol AMEE T JYA| N R vk ARS-Eo] ¢ astragalin, pyrethrin, /sitosterol, hexacosane, SFEAISE A4
o). ZSF (Paeonia lactiflora Pallasye EHEZolgiae s Q1 paeonin, flavonoid®]l kampferid, kampferol (g3} Al,

vygloxid]2} (Ranunculaceae) o= 2FFa} (Paeoniaeae)Oll 1998; Soka, 1985) 5 105, TAINAE trans-resveratrol 15,
&35l thdA 4}172 Bog 2 g IR ulw oz S % E7]o|A = albiflorin, gallic acid &5 75°] A=A

7h w9 A 5, 1998; 7 5, 1992) SAJo ®sic), zfek (B3 Al, 1998; Kim et al, 2002; Choung, 2002; Choung
el 54 :r?l] o] #3% A& Shibata and Nakahara  and Kang, 1997). ZoF 2J&x] 2o AR ghaF E XA
(1963)= paeonifloring-, Kaneda et al. (1972)—0— oxypaeoni- paeoniflorin, albiflorin % phenolic compoundsgl SFe
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albiflorin, gallic acid, benzoic acid % (-)-epicatechin®] =L
23Z0f ] @o| EA3I92H, paeoniflorin, (+)-taxifolin 3-
O-pD-glucopyranoside & (+)-catechin E-5-o ] o] &
AFTH 190t (Choung, 2002). Choung (2002) 7154
B4R H7HE gallic acide dold 7P =& 1.14%S &
f+ 3L HF, 7], Hele] £ol9eH, benzoic acid= 2t
ofe] SlollM 1.44%= 7P E=HAL M, He, E7] $o'
BATHL 313

ool X} Zho] AA7EA] U elellA Zofel] Agh Aeg
4 Eoke] A FE EEel o 4] e % ¥4 §
o|3 Z7|v Yol A A= wig- mEE AFolh mEkA
2 AFos Aol F=53 fEjvtolls] oFxd o] 84S
SUAIZIAE Zpope] Al 719 Yo giE AeA
245 w1 - 48T AHE Bishe vlelth
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2. M9k 2 OP|

ZFZ% (MeOH, BuOH, Hexane, EtOAc) 2 column chro-
matography-& 87 (CHCl;, Hexane, EtOAc, MeOH)= A|F
& 19 STt ARSI e, 7]ef Aok 555 AME-S}
S99tk Column chromatography-& silica gel> MerckA}<]
Kieselgel 60 (No. 9385, 230-400mesh) ¥ Kiesegel 60 (No.
7729, 230 mesh ©]’4)S-, TLC (Thin layer chromatography)
plate MerckAF] Precoated Kieselgel 60F,5,S AF&-3}S3T}.
71712 8L YanacorH] vH §83HX], UVE Hewlett
Packard 8452A UV/Vis spectrophotometer, IR Mattson
Polaris’}2] TM (FT-IR) spectrophotometer, Mass= Hewlett
Packard HP5973N mass spectrometer, NMR-2 Bruker
Avance 400 spectrometerS AFE-3lo] 2431300 'H.NMR
2 BCNMRS WH HFEZAEA tetramethylsilane (TMS)S-
ARE-8I3AT

Azxste] B gk 2ok B2 2 kgs MeOH (100%)0l] 77+

A& T 33] FE319] 46429 MeOH FEES Aot
MeOH FEEE hexane?t H,OZ 1: 12 3 8ujjollA] hexane
3 117 g8, H,0 52 ] EtOAc €& ARE-3l H,O

9} 1:1 &vjollA EtOA: £8 122g2, H,O =& TA
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BuOH¥} 1:12 gAJst gujjoll4] BuOH #2 138 ¢ H,0O
% 29gS AUk

EtOAc3 BuOH FEE 717t 76 g A< silica gel (No.
9385, 230-400 mesh) column®l] ¥ hexane — CHCl; 2%
423 & column chromatographye] €1 (CHCl;: MeOH,
97:3)°] H]&E gradient W2]e] &8 A&sle] 0:100°]
2 w7bA] #FHSEAT 3 558 sampleS ZHZF TLC3H
ool &FY (f. 1~6)2F a3tk ©lF fr 1S silica
gel column chromatography (CHCI15:MeOH, 99:1— 10:1)
3] fr, 12004 3HE 12, fr. 145 A column chro-
matography (CHC13: MeOH, 97:3 — 10: 1)d}] fr. 1-4-3°]
A 3sHE 25 B3} Fro 2004 23} column chroma-
tography (CHC15: MeOH, 95:5— 1:1)& 3}aL °l% fr. 2-
< 32} column chromatography (CHCls: MeOH, 97:3 —
10:2)%F 9 fr 2-325 4% column chromatography
(CHC15: MeOH, 97:3 — 10:2)3l] 3= 3& A Fr.
39141 column chromatography (CHCl;: MeOH, 93:7 —
10:2, CHCI3;:MeOH:H,O, 7:3:1— 52:28:8)3}4, fi
3-8 93 A flash column chromatography (CHCls:
MeOH, 10:2)3}4 fr. 3-8-82HF 33 45 AU} T3
fr. 3-8-2& column chromatography (CHCI;: MeOH, 10: 1
— 2: )8k fr. 3-8-2-2014 3E 52 AUTh

4. Compound 42| tDlpEal ¥ 2ol TIC

Compound 4 (40 mg)E 5% methanolic H,SO, (200 mé)°ll
B3ANF FENA IAZE REGAIZ L 2ollo)] S gol
Zole AHES oA F, A4S BaCOsE F3lsliitt. o]
A of7tste] BaSO,8F #82] BaCOsE AATHSE, o<l
¥ s=31] pyridine-EtOAc-HOAc-H,O(36 : 36 : 7: 21)]
|12 cellulose platedl] 7WA|A aniline phthalateE 214
2 ARgSiA TLCE &t3ith olwf Rf A& 0422A D-
glucose X2 & XN IAEL 7AF3 & MeOH
2 AZAA 3] compound 42] aglyconeS A2, compound
2 (kaempferol)®] ¥5FE3} TLC 2 E&8AIFoA 2 Ux)5}
AT},

3}3HE 1 - white powder, Libermann-Burchard test; positive,
mp; 300~303C, IR (KBr) cm™'; 3445 (OH), 1694 (C=0),
EL-MS m/; 456 [M]', 410 [M-COOH+H]", 248 [D/E ring]’,
203 [D/E ring-COOH]’, 175, 133, 57, 'H-NMR (pyridine-
d5) 5:548 (1H, brs, H-12), 343 (1H, dd, J=57 and 9.7
Hz, H-3), 3.28 (1H, dd, /=4.0 and 13.4 Hz, H-18), 1.26,
122, 1.17, 1.01, 099, 0.93, 0.88 (3H each, s, CH;), *C-
NMR (pyridine-ds, §:38.9(C-1), 28.3(C-2), 78.1(C-3), 39.3
(C-4), 55.8(C-5), 18.8(C-6), 33.2(C-7), 39.7(C08), 48.1(C-9),
37.3(C-10), 23.7(C-11), 122.5(C-12), 144.8(C-13), 42.1(C-14),
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28.0(C-15), 23.8(C-16), 46.7(C-17), 42.0(C-18), 46.5(C-19),
30.9(C-20), 34.2(C-21), 33.2(C-22), 28.7(C-23), 16.5(C-24),
15.5(C-25), 17.4(C-26), 26.1(C-27), 180.2(C-28), 33.2(C-29),
23.7(C-30)

s}eHE 2 —vyellow needle, FeCl;, Mg/HCl % Zn/HCI test;
positive, mp; 279~280C, IR (KBr) cm’!; 3317 (OH,), 1659
(o,B-unsaturated ketone), 1616, 1568, 1508 (aromatic C=C).
UV A max nm (log g); (MeOH) 268(4.20), 325(4.09), 366
(437) (MeOH +NaOMe) 282(4.35), 315(4.02), 427(4.40)
(MeOH + AICl;) 272(4.30), 306(3.86), 353(4.02), 425(4.43)
(MeOH + AICl;+ HCI) 272(4.28), 304(3.86), 350(4.06), 423
(4.38)(MeOH +NaOAc) 275(4.34), 309(4.07), 390(4.29) (MeOH
+NaOAc + H;BO;3) 269(4.22), 305(4.02), 369(4.34) EI-MS
m/z, 286 [M]" 258 [M-CO]" 121 [B,]", 93 [B,-COJ" 'H-
NMR (CDsOD) &; 6.26 (1H, d, J=197 Hz, H-6), 6.77
(IH, d, J=1.97 Hz, H-8), 6.78 (2H, d, J=8.92 Hz, H-3'
and 5, 7.95 (2H, d, J=8.92 Hz, H-2' and 6) *C-NMR
(CD;0D) &:148.0(C-2), 137.0(C-3), 175.9(C-4), 162.9(C-5),
99.6(C-6), 166.0(C-7), 94.8(C-8), 158.7(C-9), 103.0(C-10),
124.1(C-1"), 131.1(C-2"), 116.7 (C-3"), 161.0 (C-4), 116.7
(C-5", 131.1 (C-6")

5l3+2 3 —white powder, FeCl; test; Positive, mp; 197 +
1C, IR (KBr) cm™'; 3410(0H), 1678(ester), 1541(aromatic
C=0C), 1465, 1036, 753, UV A max nm (log &):276(3.9),
219(4.2), EI-MS m/z; 184 [M]" (65), 166 [M-H,O]" (1),
153M-OCH;]" (100), 125 [M-COOCH;]" (36), 'H-NMR (300
MHz, DMSO-dy) 6:6.92 (2H, s, H-2 and H-6), 3.73 (3H,
s, 0=COCH;), *C-NMR (75.5 MHz, DMSO-d,) &; 119.5(C-
1), 108.7(C-2, 6), 145.8(C-3, 5). 138.6(C-4), 166.5(0 =CO),
51.8(0OCH3;)

3}SHE 4 -bright yellow, FeCl, Mg/HCl, Zn/HCl 2
molisch test; positive, mp; 184 + 1C, IR (KBr) cm™; 3446
(OH), 1664 (a,f-unsaturated ketone), 1608, 1556, 1507
(aromatic C=C), 1061 (glycosidic C-O). UV A max nm
(log €) (MeOH); 267(4.29), 309(4.07), 350(4.21), (MeOH +
NaOMe) 275(4.39), 326(4.14), 401(4.43), (MeOH + AlICL);
274(4.31), 305(4.02), 352(4.19), 397(4.20), (MeOH + AICl;
+HCI); 275(4.31), 302(4.04), 346(4.17), 396(4.10), (MeOH
+NaOAc); 275(4.43), 309(4.09), 384(4.23), (MeOH + NaOAc
+ H;BO;); 268(4.30), 305(4.06), 353(4.24), 'H-NMR (DMSO-
ds) 6; 545 (1H, d, J=72 Hz, anomeric H), 6.19 (1H, d,
J=2.1 Hz, H-6), 641 (IH, d, J=2.1 Hz, H-8), 6.87 (2H,
d, /=89 Hz, H-3' and 5'), 8.03 (2H, d, /=89 Hz, H-2'
and 6'), C-NMR (DMSO-dy) &; 156.5(C-2), 133.4(C-3),
177.7(C-4), 161.4(C-5), 98.9(C-6), 164.4(C-7), 93.9(C-8),
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156.6(C-9), 104.2(C-10), 121.2(C-1"), 131.1(C-2"), 115.3(C-3"),
160.2(C-4"), 115.3(C-5"), 131.1(C-6"), 3-O-Gle, 101.0(C-1"),
74.4(C-2"), 77.7(C-3"), 70.1(C-4"), 76.6(C-5"), 61.0(C-6")

3}3HE 5-White powder, IR (KBr) cm™; 3420 (OH),
1713 (ester), 1602, 1585 (C=C), 1075 (glycosidic C-O),
1100~1000cm™, UV A max nm (log €); 231, 274, 'H-
NMR (CD;0OD) &; 136 (3H, s, CH;), 549 (1H, s, H-9),
744~764 (3H, m, H- 3", 4", 5", 8.03 (2H, dd, J=1.9,
7.9 Hz H-2", 6") 3CNMR (CD;OD) §; 89.7(C-1), 87.6
(C-2), 44.9(C-3), 106.8(C-4), 44.4(C-5), 72.1(C-6), 23.3(C-
7), 621(C-8), 102.7(C-9), 20.0(C-10), 100.0(C-1'), 75.4(C-2"),
78.4(C-3"), 72.1(C-4"), 78.4(C-5"), 63.3(C-6"), 131.6(C-1"),
131.1(C-2"), 130.0 (C-3"), 134.8(C-4"), 130.0(C-5"), 131.1
(C-6"), 168.4(C-7")

2 o oz

3}3HE 12 Libermann-Burchard testo] %48 UERNSS
™, IR spectrum 3445 cm oA OH, 1694 cm'olA] C=0
of 7]e13t &4 bandE YERHRAIL, EI-MS spectrum©lA]
molecular ion peak’} m/z 456914 YER}H, HCOOH7} &
oA AAJHE ion peak’t m/iz 410914 JERTE ESH
olean-12-ene7l oAl YEl= A A retro-Diels-Alder
fragmentation®] 2] 3t fragment ion peak’} m/z 24801 A
base peak® WER}IL ©] ionollA COOH7} Hojx AJAH
ion peak’7} m/z 203914 ZF3HAl UERh= ASZ Hol o]
COOH7I= C-17°9] A% Ade & = 33t o] 3peh=e
'H-NMR  spectrum2 X% 0.88~1.26 ppmoA4] 7712] methyl
singlet®] YERI™ 328 ppmolA] H-18 proton®] double
doublet® & YE}FU™ oxygen bearing proton®] chemical
shift7} 3.43 ppmellAl J=9.7, 5.7 Hz2] double doublet®Z
Uehhs Zleg Hof o] 9Xo A%H OHe B A¥TS
& AL 548 ppmollA 170€] olefinic protonl] 2]+ &
F7h HEEAT o] AFREA o] e el OH
groupZ} 170]¢] double bondE &3 oleanane 7€ <]
triterpenoidd-& 4T 4= AATh BC-NMR spectrumol A&
R 30709] signale] YERESH 78.1 ppmollA] OHE -3
carbonyl carbon®| signal®] YERSI, 122.5 2 144.8 ppmol|
A vehd o]e 4] SEA 1283 139 §ha Afe]o] o]
FA%0] ZAI3 180.2 ppmold] C-28¢] COOHe]| €&+ &
TE E T AU ol AARE FH, o] e
oleananeA| 9] triterpenoic acid®l oleanolic aciddS & 4 )
A3, 71F E3 (Son et al., 1998; 7, 1987)2+] H]aLol|A]
T 2E Ygo] & UdXsAY. Oleanolic acid= Kang ef
al. (1993)0] zefe] Halo|x ] Bargk up 2lon) ko)



oM E & A5 B3l Ae =AU

SHRHE 2= AR A4e] GYEEE dojHen, FeCl,,
Mg/HCl 2 Zn/HCI test (Markham, 1982a)°ll4] %S e}
Wt stgE 29 =83kehAd 542 IR spectrume
3317 cm'ollA] OH, 1659 cm™ oA g, Bunsaturated ketone 2
1616, 1568, 1508 cm™'9j|A] aromatic double bond®] &+&
Hepfiglong o] s13tE-S flavonoid A|9e] sIRMERE 4
3}t (Hiraoka & Maeda, 1979). UV spectrum®l A =
MeOH &2o4 band I°] 366 nm, band 117} 268 nm oA &
FEYRE YEREZ, o] 3FHE-S flavonoidd] 3¥HE F 3
W 9o fr2] 4717 29 flavonol SHetE R FHER]
o™ MeOH &9 NaOMeE 753l 243F UV spectrum
oA band 1 (427 nm)°] bathochromic shift (+61 nm)3}3L
intensity”} 7428HA] & HOZ Hol flavonole] 4' 91X
frel FA717F EAES & 7 UAATE MeOH &9 of
NaOAcE 7tetal &4 3 UV spectrum®] A= band I
(275 nm)7} bathochromic shiftdt Ho2 7H x|l 2 F
A17F EA8IAL, AICL 71l 2laiA= band 1 (425 nm)o]
bathochromic shift (+59 nm)s}aL &f7]e]l HCl 712 5=
|7t shiftshA] & Fo & o] sigzEeole 5 A 2
FAE717F S8 ortho-dihydroxy group®] EA|SHA] 242-S
& = QAT Mabry er al., 1970). 3= 29] EI-MSOlA]
= molecular ion peak’t m/z 286914 base peak@® LFEF:E
o™, flavonol®] C ringol|A retro-Diels Alder fragmentation
o] olste] AAEE P22 fragment ionl [A+H]'
fragment peak”’} m/z 153914, [B,]" ¥ [B,-COJ* fragment
peak’t 242} m/z 1213 m/z 93941 YERSTE (Markham,
1982b). 33HE 29 'H-NMR spectrum©] A= B ring2)
symmetricr 742 protonE°l 7]12138= signal®] 6.78 ppm
2 7.95ppmolAl J=89, J=89 Hz%] doubletz YER}I,
A ring®] 6%, 892 meta-coupling protonE°l 7|9l
doubleto] J=1.97, J=1.97 Hz=ZXA Z}Zt 626 ppm 2 6.77
ppmoll Al UJERITE o]4ke] A3ZEA] compound 2= 3Wel
g 27178 = flavonol 3FHE2S] 5, 7 2 4' $X]9 OH
717F &=} & 5,74-trihydroxy flavonolS! kaempferol
de & Adler, o= sIgHE 29] BC-NMR®Y| chemical
shitE ®™ 7] B 1% kaempferol®] 3 (Lee ef al., 1994;
Park et al, 2000; Park et al., 2000)Z} H|w3] £ Az} =
XS & & AATE Kaempferok zFeke] ] 2 Q)
Z7oME Ao R =AU

sheHE 32 WA Ead AAC] dedEd= FeEd 3
FE 39 EFsEE EA2 IR spectrum®]| A= benzene
ring?} ester, OHS] 733t &4 band7} UEISSH UV
spectrumellAE 276 L 219 mm oA F Fo) 34LS Bith
EI-MS spectrum®l4] molecular ion®] m/z 1844 UERHEIL,

SN 22X 20) 9 =X

0

o

m/z 125 [M-COOCH;]"9] peak@ZA] ©] 3}3H&2S phenolic
acid®] ester® FA 3t T3 acylium ionol] &=
fragment ion®] m/z 153914 base peak® UElI}= Ho=Z
Kol aromatic ringoll= 3709 hydroxyl”]7} X&H=E S &
F AR 'H-NMR  spectrum©| 4] 3.73 ppmol] A methyl
ester®] methyl singlet®] WEFSS™ 692 ppmol 271 <]
aromatic proton®l] 71918= F57} singlete & UER = Ao
2 Ho} 37]9] hydroxyl group benzene?| 3, 4, SHol <
&3] A3E0S-S & 4 ATE BPC-NMR spectrumel| A=
166.5 ppmol|A] galloyl group®] carbonyl carbon peak”} YE}
W3, 119.5(C-1), 108.7(C-2, 6), 145.8(C-3, 5), 138.6(C-4)
ppmell A 670¢] aromatic carbon signal®] YEL}H 518
ppml| A carbomethoxyl carbon®] peak’} ZHEE|AT) A7)
AHE FToste] B o] 3jHEe] 3= methyl gallate®
EA4¥0m, Park e al (1996b), Shoyama ef al (1990)
9 Park ef al. (2000)2] A7 Azpet & X8, #eke)
AFeM e Ao w4 - FAEAT

SRHE 4= v AAe] ddEZE 2= UM, FeCls,
Mg/HCl, Zn/HCl % molisch test (Markham, 1982a)°ll4 <F
AE Ytk S3E 49 E3tHEd 5L IR
spectrume 3446 cm'ollA OH, 1664 cm'ollA] o, funsaturated
ketone, 1608, 1556, 1507 cm™'oj| A aromatic double bond
2 1061 cm™ oA glycosidic C-08] &47F U= Ho=z
B} flavonoid W32 FA E AT (Hiraoka & Maeda,
1979). ©] 3}3HES A 7R3 aglyconeS 3FHE 29} &
A3t kaempferol, TAZL D-glucosed S Felssic}. 'H-
NMR spectrumol| A= aglycone?] kaempferol®l] “4-5-3F= H-
6 2 H-8 217} 6.19 2 6.41 ppmollA J=2.1 HZZ meta-
coupling3}3Z, 6.87 ppm3} 8.03 ppmolA J=8.9 HzE H-2,
67+ H-3', 5'°] ortho-couplingste] YERZI, 17]2] anomeric
proton®l] 2]t doublet®] J=72 HzZ UeEPg o2 E 315HE 4
= Imole®] glucose”’t g ARst s & F UJgTH
(Mahato et al., 1982). UV spectrum®]*:= MeOH -804
band I°] 350 nm, band II7} 267 nm oA ZtZF SIS Y
EpjEZ o] 3}3tELS 39 OH7| glucose’} A= AU
S FA 5 AT Mabry et al., 1970). °]& 3FFHE 49|
BCNMR spectrumoll4] 2, 3 2 4H €29] chemical shift
£ 3I3HE 2 (kaempferol)2] chemical shifie} B]ws)] £ A3},
H EkAO] chemical shift7b 3.6 ppm upfield shift=] 3z, 29
I 4 ©A9] chemical shift7} ZzHzb 8.5 ppm, 1.8 ppm?*]
downfield shiftel Zo2 3H EBtAo|| glucose’} A3t 3
5 ¢ F JAT (Markham et al., 1978). ©]/32] AF}ZA
5}3hE 49] 38l 2= kaempferol 3-O-AD-glucopyranosideS!
astragalin® 2 A= U™ Lee er al. (1994), Park et al.

(1995)°] Zhzh AR <, T Sl 22k =23 &

W



ZINE -

ARSI}, Astragaling 2Heke] 93} Z7]- e
2= AT

S5 5= el 9y BAE Resisinh S9E 59 &
gatstgel EALS IR spectrume 3420 cm'oll A OH,

Agos ¥

o
1713 cm'ol| 4] ester, 1602 2 1585 Cm"°ﬂ/\1 aromatic C=C,
1075 cm oA glycosidic C-O°l] 71918+ &4 bandS &

AATE UV spectruml A= benzoyl groupoﬂ 2]k peak’}
231 nmol|A] St peakE LFERHH o] 2ol %= 274 nmel|A] oFgh
£ peakZl YERATE 'H-NMR spectrumel]l 4] 1.36 ppmoll A
CHj; singlet signal, 5.49 ppmoll*] 572 <] acetal proton,
7.44~8.03 ppmoll4] 5712] aromatic proton signalE°] YER}
I Atk BC-NMR spectrumell A& 1 set®] terminal glucose
o 9%k 67l peak’} UERIAL aglycone phenyl esterdl] 7]
218t= 7709] carbon signal & 170<] acetal 2 171<]
hemiacetal carbon2 X33 signale & = ASTE o]
AAE FFsl] E v o] IFELS paconiflorin®E A H

Rom o] shetEe #eke] HEoA HIA (Kang ef al,
1993; 723 5, 2000) ¥ paconiflorin®] datat UX|3AT}

Zjefe] A3t 27104
A% B,

E23 paeoniflorin® 2ok x| ol A

L

ju—

5 Q

Zreke] 2AFel A3t 7N 24E 2 - $5] 9
3] MeOH 5% 9 column chromatograpyste] @ =2 5
& wosiien, 22 =4l diste] IR, UV, Mass,
ol-&st setRE ST

2 A3 oleanolic acid, kaempferol, methyl gallate,
astragalin, paeoniflorin®] 727} ERIFFoH ol& IFES
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