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Abstract The roots of Lythrum salicaria L. were extracted in
80% aqueous MeOH and the concentrated extract was fractionated
with EtOAc, »-BuOH, and H,0, successively. The repeated
silicagel and octadecyl SiO, column chromatographies of the
EtOACc fractions led to isolation of an antioxidant compound and
two major compounds. From the results of spectral data and the
chemical characteristics including nuclear magnetic resonance,
MS, and IR, the structures of compounds were determind as
myricetin-3-O-B-D-glucopyranoside (1), oleanolic acid (2), betulinic
acid (3). This is the first reported isolation of compounds (1, 2)
from L. salicaria. Compound 1 as well as EtOAc, n-BuOH, and
H,0 solvent fractions were evaluated for 2,2-dipicryl-1-phenylhydrazyl
radical scavenging activity.
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Lythrum salicaria L - myricetin-3-O-B-D-glucopyranoside
nuclear magnetic resonance - oleanolic acid

A 8

YR (Lythrum salicaria L) 323} (Lythraceae)oll 43
= FA FHA Fo] At thdx AER o|Ho=R UFy
Zolglal 3, 1 AxE AFAN(THF)HE Edck(Jung?
Shin, 1990). G¥x]32e] 2o 78] 3w pFMog AFR]
FHAA 3~5707F SAEHE ATk 7= AL AHEoR
7hem ARl ExEla FEo] k. Y& o7t 46 cmz
720 B wRE e vl AR gtk e 270] A
om Ho=z Wom HASITH(Lee, 2006a).

R FEo R AL AERE dxe R0 A}
53, RAZe] Wl A}, TR, M, H3, e &
Y Foll 37t Aok HaEoe] IthKim &, 1992; Lee,
2006b). T8 EREXZ20] o7 Aokx o] AEAAEE 5=
Holdrh A7 @RXECZRE £ HiE JEoZe=
Hzoll= tannin, B-sitosterol 5] X IE o] 213 (Choi, 1999),
Zo|= ellagic acid, malvin, vitexin, orientin 5] ¥-§-% o
Atk 2#iA SlthHumadi¢}t Istudor, 2009).

HZ GATEE 9FAE FEE st T (Coban
5, 2003), FEE 2 FEZ G (Zeynep 5, 2007), HAHAL=
S Fo] Ao nHE FF(Lee T, 2011), EFAZE ek
=50 vt EFKim 5, 2011a), B@F-xLLe] ksl 2
AH 58X (Lee 5, 2009; Lee 5, 2009)° ThFsh AjzEHA
= 20 W3 Q). eyt "R vgsk of
ol thgk A7F o] FoAR|A] ko, si5kE ol
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o B Ak AFrF FE5 dHelnh

oo & AolXe GRAEOETE oxpiAMIES e
shaL gRAE vt B st a9E vepitke AT 2
IHLee 5, 2009)5 vlEFOZ HAXAN YHAZE He|2HE
st G4 BES BElet] "R ilst LAERe] Tt
S skt sl

As %y

ARAE. B dgo) A8 ERXEythrum salicaria L.) B
ge F215Y FHLdAEAAEY kg AEAI P TGN
20109 109 8 s F 45°CellM FFAxSI s,
Az AgstAh dBAEFE ARt EEAIR
(MPS000980)= &2X&% AHYNEAATA AMEZ
HaEo] glrh

A1k & 7]7]. Column chromatography (c.c.)& silica gel
(Si0) Kiesel gel 60 (Merck, Germany), ~L2]3l octadecyl
SiO, (ODS) gel LiChroprep RP-18 (Merck)S AHE-3}t).
Thin layer chromatography (TLC)YEA1ol:= silica gel 60 F,s,
9} RP-18 FyssE AFE3I L detection reagentZ2= 10%
H.SO. & ARE-3Ith 5% ¥ column chromatography®ll = ©]
43 gl S GE) (&= )dA Aatele gRE f718WE
AH8-3FATh Nuclear magnetic resonance (NMR) spectrum-2
Varian Inova AS 400 (Varian, USA)S.2 =43} 3, infrared
(IR) spectrum Perkin model 599B (Waltham, USA)Z =4
I, Electrospary ionization (EI) mass spectrum¥} fast atom
bombardment (FAB) mass spectrum-2 JMSAX 700 (JEOL,
Japan)S Al&3le] AT UV lampe=  spectroline
(Spectronics Corporation, USA)S A8-31%1.9™, polarimeter P-
1020 (JASCO, Japan)g At-&3te] HHFE=E 43 2,
Fisher-John’s Melting Point Apparatus (Fisher Scientific, USA)
£ AMgRle] 18 F8sIen, nEA Sl ailsl /gl
AH8-¥ 22-dipicryl-1-phenylhydrazyl (DPPH)+=  Sigma-Aldrich
Co. (USA) A&EES AH&3tAR, &4 4 &9l= GR¥
(guaranteed reagent) AH8-3}T}.

F& 9 £, 45°ClM EF dxste] Es @A e
(22 kg)E 80% MeOH 8o 2 FE3 & o3xA=2 AHE
ST Boixl ARG 45°ColA Y F571E ARsl w5
3T fejzl MeOH F5=5(2580 g) H,O(7.74 L)l et
N &, EtOAc (7.74Lx3)2 #4] FZ39th H,0 #3831
ThAl #-BuOH (8.5L x3)2 EulFE 3 A3}, EtOAc #8&
(LSRE, 103 g), n-BuOH #8& % H,0 #9=5 43t
EtOAc £ o =Ry 3fHE9 #&. Et0OAc £ (100 gl o
3Fe] silica gel column chromatography [¢p 11x13 cm, n-hexane:
EtOAc =5:1-1:1>CH,Cl;:MeOH =10:157:15:13:11& 4
Alste] 180 mLY EFSIAL, oiEdS TLCE g]lste] vl
e e Hd7e 2ot 535t 18709 £ 2=(LSREI-
LSREI8) e, 7 & 24 350mg @H= 3) L3
o} &FEE LSREIS (63 g) w8l thate] silica gel c.c. [¢
6x16 cm, CH,Cl,:MeOH:H,0 =9:3:1-7:3:1>65:35:10—>6:4:1]
= AAEle] 20702] #38)(LSRE18-1-LSRE18-20)yS 9]}, o]
Zo4 LSRE18-17+18 (600 mgy=goll thalA silica gel c.c.
[0 3x16 cm, CH,Cl;:MeOH:H,0 =65:35:1012 AA8k] 770¢]

H3)(LSRE18-17+18-1-LSRE18-17+18-7)2 4%t} thA] LSREIS-
17+18-4+5 (100 mg)°l tisled ODS c.c. [¢ 3x6.cm, MeOH-
H,0=12]5 #AAlsto] 12709 & &(LSREI8-17+18-4+5-1-
LSRE18-17+18-4+5-12)& 913, 313HE 1 [LSREIS8-17+18-
4+5-10, 40mg, TLC (RP-18 Fasg), R=0.4, MeOH:H,0=1:1]
S BEgsiinh. A28 LSRE3 (82¢g)el tisled ODS cc. [¢
5x7 cm, MeOH:H,0=12:1-15:1]2 A&l 1970¢] E3
(LSRE3-1-LSRE3-19)& A3om 1 F 38HE 2 [LSRE3-
17, 100mg, TLC (RP-18 F,ss), Ry=0.2, MeOH:H,0 =70:1]
£ st

3}E 1 (Yellow powder): m.p. 198-200; IR (KBr, Vi)
3350, 1658, 1620, 1480cm™; Positive FABMS m/z 481
[M+H]". 'H-NMR (400 MHz, methanol-d,, &y): 7.28 (2H, s,
H-2,, 6, 639 (IH, s, H-6), 6.19 (IH, s, H-8), 522 (IH,
d, J=8.0, H-1"). BC-NMR (100 MHz, methanol-d;, &):
1774 (C-4), 164.1 (C-7), 161.1 (C-5), 1563 (C-9, 2), 1453
(C-5', 3", 136.6 (C-4), 1339 (C-3), 120.2 (C-1'), 108.8 (C-
2, 6, 104.0 (C-10), 100.9 (C-1"), 98.6 (C-6), 93.3 (C-8),
774 (C-5"), 76.5 (C-3"), 74.5 (C-2"), 70.6 (C-4"), 61.9 (C-
6").

3}3HE 2 (White powder): m.p. 310-312; IR (KBr, Vi)
3500, 2950, 2850, 1715cm™; EUMS m/z 456 [M]"; 'H-
NMR (400 MHz, pyridine-ds, &y): 528 (I1H, brs, H-12),
323 (IH, dd, J=104, 40 Hz, H-3), 3.89 (3H, s, CH;-23),
2.87 (IH, m, H-18), 1.12 (3H, s, CH;-27), 0.96 (3H, s,
CH3-30), 091 (3H, s, CH;-25), 0.87 (3H, s, CH;-24, 29),
0.75 (3H, s, CH;-26). BC-NMR (100 MHz, pyridine-ds, §):
178.6 (C-28), 143.7 (C-13), 121.5 (C-12), 76.9 (C-3), 54.9
(C-5), 47.1 (C-9), 455 (C-8, 17), 413 (C-14), 384 (C-4),
38.1 (C-1), 36.6 (C-10), 33.4 (C-7), 329 (C-29), 324 (C-
21), 30.4 (C-20), 282 (C-23), 27.2 (C-2), 269 (C-15), 26.0
(C27), 234 (C-30), 229 (C-11), 22.6 (C-16), 18.0 (C-6),
16.8 (C-26), 15.9 (C-24), 15.1 (C-25).

3}3HE 3 (White powder): m.p. 260-263; IR (KBr, Vi)
3450, 2940, 1720, 1635cm™; EUMS m/z 456 [M]; 'H-
NMR (400 MHz, pyridine-ds, &y): 4.75 (IH, s, H-29b),
4.60 (1H, H-292), 320 (IH, dd, J=104, 4.6 Hz, H-3), 2.98
(IH, dd, J=5.6, 11 Hz, H-19), 167 (3H, br s, CH;-30),
0.99 (3H, s, CH;27), 097 (3H, s, CH;-26), 0.93 (3H, s,
CH;-23), 0.82 (3H, s, CH;-25), 0.75 (3H, s, CH;-24). C-
NMR (100 MHz, pyridine-ds, 8.): 181.0 (C-28), 150.4 (C-
20), 109.6 (C-29), 78.9 (C-3), 554 (C-5), 504 (C-9), 48.8
(C-19), 48.0 (C-17, 18), 42.5 (C-14), 40.7 (C-8), 389 (C-
4), 38.7 (C-1), 385 (C-13), 372 (C-10), 343 (C-7), 34.0
(C-22), 30.6 (C-15), 30.0 (C-21), 293 (C-16), 28.0 (C-23),
273 (C-2), 25.6 (C-12), 20.9 (C-11), 19.4 (C-30), 18.3 (C-
6), 16.0 (C-26), 15.9 (C-25), 152 (C-24), 14.7 (C-27).
3235 24, DPPH radical &27% A¥2 Brand-Williams
5(1995)°] WS Wdste] S FEE, 8= 2
HE olgste] 45 WHox e SFES 80% mEE
S ARE3te] 100 uM2] DPPH radical €918 Az & F,
DPPH radical &2 80% WE&S o]&3le] 517 nmolA]
0.650+0.0208] F2=7F %= A8tk 2+ A8 50 Lot
DPPH radical 8 2.95mLg 7}sle] 23°Colx] 30%7F Yol
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Fig. 1 Chemical structures of compounds 1-3.

e AaoA] WEAIZl & DPPH radical 2432 517 nm
oA =7gsttt.

a3 € 33

YRAE WS 80% MeOHZ FE3lo] dojzl 558 &
mf =gl w2} EtOAc, n-BuOH 3! H,0% <4 35l 7}
35 7} 553 F DPPH radical 27192 o]-8-3le] it
FA4S A3 0. 2 A3 FE 100 pg/mLolA] EtOAc
S E(LSRE)°] 77.04%= 34tks) E4do] 718 =A Jeisth
(Fig. 2). EtOAc £ o2 HE &4 =S 3] 98ty
silica gel, ODS column chromatographyS HHE- A5}, 3%
o] sRHES EEski

3}HE 1 (Yellow powder)> TLC &l Al, UV (254/365
nm)olA 7 UV 52 B90H, 10% H,S0, 24 A, &
Aoz wAEITE 'H-NMR spectrum©lA] aromatic protons?
ZollA] 7]913l= hemiacetal signal, TF=2] oxygenated methine
% methylene signalo] #Z50], o] 3}eHE-2 flavonoid HiGA]
de =% 4 AT Flavonoide] B3 HAE &y 7.28
(H, s, H-2, 6'), signal24E] myricetin Z4& zh= o2
FAENeH, A §,; 639 (IH, s, H-6), 6.19 (IH, s, H-
8) signalollX] H-87} H-6°] meta $JX|o &A= Aog gl
A, 1701 anomeric proton [8y 5.22 (d, J=8.0, H-1")]
2 AT Ak ool A B33 oxygenated methane 2
methylene signal£°] #5=o] & 3 EA7F A wigAlel
& Folslgdnt. BC-NMROIME flavonoiddl] slgale= signalke:
gl dtem FEFA A 134,54%% BHE 3=
myricetin F4-S oAt APE T2 chemical shift
[100.9 (C-1"), 774 (C-5"), 765 (C-3"), 745 (C-2"), 70.6
(C-4"), 61.9 (C-6"ZHE D-glucopyranose® I E AT} 3}
anomeric proton?] coupling constantgt©] 8.0 Hz3l O ZHE]
D-glucopyranose’t AL 55 & T UYL, B A
#1X= 2D-NMR (gHMBC)YS 431 d4xElE IRl
o2 E£gslo] 3FE 1 Miyricetin-3-O-B-D-glucopyranoside

(Shen &, 2009)°2 = AAIH (Fig. 1).

f o o

3}5HE 2 (White powder)= TLC A7) &, UV (254/365
nmpelA FFE VERIA] 23%eH, 10% HSOs& E7skaL 7}
gt o EeMoz WAETH 'H-NMR (400 MHz,
pyridine-ds) spectrum®| 4] olefine methine proton signal [y
528 (1H, brs)lol FZ=F I, AtA7E XEE o GolA
oxygenated methine proton signal [dy 3.23 (1H, dd, J=104,
40 Hzlel U} B2ET. 748 Jolds 5, 2.80-1.23
2ol t}42] methylene?} methine proton signal®] =%
Atk E3H 7709] singlet methyl proton signal [8y 3.89 (3H,
CH;-23), 1.12 (3H, CH;-27), 0.96 (3H, CH;-30), 091 (3H,
CHs-25), 0.87 (6H, CHy-24, 29), 0.75 (3H, CHy-26)]o] o=
Hof, #elE 3= olFATE S e triterpencid= F
A3tk BC-NMR (100 MHz, pyridine-ds) spectrum®2} DEPT
spectrumol|A] BFA247} 307119]3 methyl carbon®] 771 #SH
HOZHE oleanane F4 2] triterpenoid 3FEUS & 4 U
Ak A AP gGollA, carboxyl carbon signal (8, 178.6, C-
28)°] & 7H7F #=HAS, olefine quaternary carbon (8, 143.7,
C-13) ¥ olefine methine carbon signal (8, 121.5, C-12)°]
77y AZE O] g 28e] olFAYe] EAl ke AL ¢ T U
o} FES 4FAX3E ol oxygenated methine carbon signal
(6c 79.03, C-3)°] AZHIJL, AP FlA 7712 methyl
carbon [§. 32.9 (C-29), 282 (C-23), 26.0 (C-27), 234 (C-
30), 16.8 (C-26), 15.9 (C-24), 15.1 (C-25)& Felsixuct. 9
o] dlolHE FTHstx &3 I vlmg A, sFgE 28
oleanolic acid (Silvia &, 200)& +% &g thFig. 1).

3}3HE 3 (White powder)2 TLC 7] %, UV (254/365
nmpelA FE5 UERIA] 9o ™, 10% H,SO4& skl 7F
G3Hs o Aoz HAFITE T3 IR spectrumS Z5E
1720 cm™'ol A carbonyl group peak$} 1635 cm™'oll A olefine
carbong 7HE F2Y& 54 & 4 Ak 'H-, BPC-NMR
spectrumol| Al SFHE 29} FAKSE FEE HASY, &y 4.75
(1H, s, H-29b), 4.60 (1H, H-29a)°| 4] exo-methylene proton
signal®] #ZE009H, lupeol FAYS <ldsIT}. Oxygenated
methine proton®. 2 4 ¥ = signal [y 3.20 (1H, dd, J=
104, 46Hz, H-3)]°] SI&E 29 HsA #S5HJoH,
coupling pattern®= w]Fo] B-AFS T gRIsIGTh. PC-
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Fig. 2 Antioxidant activity of extraction and solvent fractions from the
roots of Lythrum salicaria L.

Table 1 DPPH radical scavenging activity of compound 1

DPPH radical scavenging activity (%)

Compound
5 pg/mL 10 pg/mL 25 pg/mL 50 ug/mL
1 22.07+£0.28V 38.4+0.57  74.47£1.64  92.9+0.27
BHA? 10.88+0.98  23.7+1.40  69.11+1.12  90.9+0.35

DValues in same column with different superscripts are significantly
different (p <0.05). Values are means of triplicate determinations +
standard deviation.

PBHA was used as standard antioxidant and positive control.

NMR (100 MHz, pyridine-ds) spectrumol|A] B-4x5=7} 307 ©]aL
DEPT spectrum= 313 A3, 5. 109.62] signal> methylene
Ae THIATE ES, o]F AT A 7] 13+ olefine quaternary
carbon (8, 1504, C-20) signal2 2H2l&}3iL, &, 78.9904
oxygenated methine carbonS QIS Th ZA oA
singlet methyl protoné 67 #=doll ue} lupeol =79
triterpen(nd‘?J S RIS 919] HlolBE T8 A, siitE
S betulinic acid® F83}%132, 7159 3 (Lee 5, 2008y
]JJ—O}Oq TZE FAsIt(Fig. 1).
4 F4 gyl wet 2e2E 39E 18 DPPHYES ©
! 5“}5} s S AY v oEHo= TEe &
AL B oH(Table 1) 53], 25 pg/mL 2] oAl As
&S 7447+1.64% FEE positive controlE AMEE A Gk
3iAle] BHA (Butylated Hydroxy Anisole) Hoh =4 JERA
g A sdlME BHAZE B =2 23S Yehidith @4,
HAAEA FE positive control E FASIAE ALEEHE
quercetin®] EJE% ZHICsy 20.3 uM; Choi 5, 2011)} HX
3 B o sighE 12 HwE 52 s @48 e AL
2
229 39tEe Uigt ATEds AR B A% €4RAE
o 2HE EZl®  Myricetin-3-O-p-D-glucopyranoside (1)<
flavonoid?] SIHER, 84 A4S EIF O AASIY 3ilst
o] Wo] ¥ Aoz deA gom 61—01— Blujo|a] A~ W 3k
45 A4S 7K AdtkHeim &, 2002; Wllhams =, 2004;
Sohn &, 2008; Tsao, 2010). Oleanolic acid (2)= triterpeonid
A SRER e EA dhEe A EZoH(Jie,
1993), iz oz 5A0] gle Aoz 4 oM (Kim 5,
2011), betulinic acid 3y= FL2HE-S sk Zo=R Hol &

-

A glom ME EAo] Ao FIEY o]elow & upollX
g3}, & vEElol 3t Qe ZoR HIEUTKHess 5,
1995). o2 olE 3RHEEC st thst Ay ¢ oked
AL AESIo N Algoa AlRIVs S Eﬂ?_ﬂm_ uug]/] 7]
SA AE SE e o)okEe] AAEA 283 77 Utk
2z ‘ﬂﬁﬂ”ﬂ FF ole g3 AdE AFE FHskA dvh

z =

E“j?ﬂ*(Lythrum salicaria L.) ¥ele ALo0x 80% MeOHZ

FZ3L o] FEFES EtOAc #-BuOH 3], H,0 £
© 2 Ut} 2,2-dipicryl-1-phenylhydrazyl (DPPH) radical
2GS ol 8T s BHE SHE 24 4 29
(Activity guided fractionation)ol] we} d4tst Aol w2
EtOAc 8ol tste] silica gel ¥ octadecyl SiO, column
chromatographyS WHEsle] 3itsl &4S vehll= 39E 1
I major SFE 2 ¥ 35 £, FABIHT NMR, IR, ¥
MS 59| spectrum?- 3}493}¢, Myricetin-3-O-B-D-glucopyranoside
(1), oleanolic acid (2) ¥ betulinic acid )= +=& 243}
At 35 1> DPPH radical 275S o438 ksl 24
< =4 3 A3 25 ugmL TEONA 74.47+1.64%2] A 3k
< 7KE Ao=E et

YHXZE - betulinic
nuclear magnetic

Keywords 2,2-dipicryl-1-phenylhydrazyl -
acid - Myricetin-3-O--D-glucopyranoside -

resonance - oleanolic acid

) 2 °3%L~ 0149 % FEZ %% 7124 (PI008700) -
7] 2| Qo2 sl om Ao FA=HYT
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