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Abstract

We investigated the aclive oxygen scavenging activity amnd active compound from Humulus japonicus.
The ethyl acelale and butanol [raction exhibited sirong scavenging effects on hydroxyl radical. Fur—
thermore aclive compound was isolaled and purificd using Amberlite XAD-2 column chromatography
and preparative HPLC from ethyl acetate fraclion, and major compound was idenlified as a luleolin-7-0O-p
—D—glucoside by the MS, UV, 'H-NMR and “C-NMR analyses. Luteolin—7-0—B-D—glucoside exhibited
strong scavenging effect on active oxygens such as superoxide radical, hydroxyl radical and hydrogen

pereoxide.
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(Waters 484, Waters Co, USA)YE A8y} &=
ot pradientd =AM UV
H

o spectrum= 328 A 35
MeOQHel H==f =91 & UV/Visihle spectrophotomeler
(HP 234524, Hewlett Packard Co, USA)S ¢]-2-3}9 150
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d] A= 0.2 mL, 50 mM phosphate buffer (pH 78 1.2 mL.
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Table 1, Hydraxyl radical scavenging activities of solvent:
fraction §rom Humulus jaeponicus

Samples" O scavenging (%)
MeOH extractl 823
Hexane fraction 41.0
CHCl; [raction 4.1
LELQOAe fraction 80.4
BuQH fraclion 88.1
Waler fraction 857
¢ —~Tocopherol 68.6
BHA 875

1 s -
YEach sarnples were added 1 ng/mL concentration in teaction
mxture,
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HSA=E oA 4Ea water fraction 111 mg,
20% McOH fraction 473 mg, MeOH [raction 149 mg,
acelone fraction 31 me-2 % b 2 fraction® 1 pg/ml
2] F5 2 7}ate] hydroxyl radical 22448 375 4
= Table 29 2t} 509 MeOH fractions] hydroxyl
radical A &2 o] 7Lt 7Felel o vl MeOH frachion®
H)sH 7HEE radical 2% 8 Vel

Al a4 2 go] 75 AbetA] tleld 509 MeOH
fraction®. 25 &AA B8 B-2]5|7) ¢)3}e] 50% MeOH
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Tahle 2, Hydroxyl radical scavenging aclivities of each
fraction by Amberlite XAD-2 column chroma-

tography
Fractions’’ ‘OH scavenging (%)
Water fraction 535
50% MeOH [raction 90.7
MeQH fraction 895
Acetone {fraction 495
u-Tocophereol 69.4
BHA 863

"Each samples were added 1 bg/mlL concentralion 1 reaction
mixture,

7171523 A= Table 3 2 Fig 15 2} UV spectrum
& g 73—"}' {MeCH) 2535, 267s, 348 mm. (NaDMe) 266,
403 nm, (AICl) 274, 414 nm, (AICI/HCL 272, 360, 387
m, (NaQAc) 256, 350 nm, (NaOAc/HaBOs) 259, 372 nm
2 (lavonoid -2 (lavone 725 =74 = ¢.o0](10),
LC-MS= 244k A3 m/z7} 47(M-1)e] 2 Eofuk
2 448e) 9l
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e} m-coupled doubletsgl H-83} H-6 signal & 3 %
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veldel. BC-NMR spectrumel] 4] signal®] 90~ 185 ppm
o4 flavonoidsl mignale] vlebdel. Carhonyl(d-kela)
719 signul-2 181.85 ppmell A gel= 957, C-7¢) sipnal
o] 16282 ppm 2 2 F&7|7} Q5 C-79] signal(164.7) 2
o] 1.78 ppm ZRAA LR o] FE o] O-glycosylation™ $]
2 2 o, £3F e C-10] 599.8940 4] vielr}
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Superoxide radical 47 #7442 2]« 05 pg/mL
9} 5 ug/ml] FE & 715 xanthine-xanthine oxidasc
cvtochrome ¢ S-gH o 2lsle] 228 23} luteolin-7-
O-B-D-glucosdet 05 ng/mLe] ==l 4] 47.7%, 5 ng/
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Table 3. Spectral data of active compound isolated from Humulus japonicus

Items

Speciral daia

MS, msz 448

UV, Amax, nm (MeOH) 255, 2

2675,
(NaOAc) 256, 350;

'H-NMR, DMSQ-ds, ppm

348 (NaOMe) 266, 4031 (AICIy) 274, 414, (AICW/HCI) 272, 360, 387;
(NaOAc/H:BO:) 250, 372

aglycone : &6 71(1H, s, H-3), 646(1H. d, H-6). 6.76¢111, d, H-8), 7.47(1H, d. H-2'}, 6 550 H.
d, H-3"), 751{1H, dd, H-6"} glycosyl . 5.07(1H, 4, H-1), 3.34(1H, m, H-2), 346(1H, dd

T

H-3% 322(1H, dd, H-4). 351(1H, m, H-5), 361(911 dd, H-6)

BC-NMR. DMSOQ-ds, npm aglvcone :

164.45(C-2), 103 12({C-3). 181.85(C-4, 161 10(C-5), 99.51(C-6), 162.92(C-7),
94.72(C-8), 156.91(C-9), 1(}5 31C-10), 121 34(C-19
115.98(C-5"). 118.80(C-5")

) 11358(C-21), 145 70(C-3"). 149.80(C-4",

glycosyl @ 99.80(C-1), 73.10(C-2). 76.38(C-3), 63 34(C-4), 77 14(C-5), 60.5C-6)
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Fig 1. "C—NMR spectrum of aclive compound isolated from Humulus japonicus {(in DMSO-de, L00MH=).

Table. 4. Scavenging effects on aclive oxygen species of
luteclin—7-Q-f-D-glucoside and a-iocopherol

Ouygen Concenirabion Scavenging activity (%)

species (ug/mL) L-7-0-GF a-Tocopherol
"
S

"L-7-0-G Luleoln-7T-0-p-D-glucoside.

mL2] FEellAd 89.2%2] A8 ekl e, a-
locopherol-S- 7148] #/d S Wb A @9t Superoxide
radical 2-7] 5H-§-21 o9l B o & sto] WA ApA7} o
AE AL 2 xanthine osidased 242 A A5
1 FA ) radical A-ee] Al 2 2 E Ve
7l "o} 28] 22 luteohn-7-0-f-D-glucoside2 sup-
croxide radical 427144 2l Agsl g Fole)
«] xanthine oxidasc A&l &4-§ 43 2 7], xanthine
oxidase A 84 & el A gl Z = ii"‘]). e}
A luteolin-7-0-B-D-glucoside®] superoxade radical -
A 84 2 xarnthine oxidase A 2]l 2§ &4 o] o]z},

radical A7 =3 o @] et A Y-S o 5 el

Hydroxyl radical 27 &4 -2 2-deoxyribose oxidation
methodel] 2 &}e] &7 & 23}, Juteol in*?*OfB‘D—g -
coside= 0.1 ng/mL2] F= o] 775%, 1 pg/mL2] &

o) 4 65.19% radical 2442 vfeR o G—‘Locopherol
Hr} gale] fsiain)

Hydrogen percxide 47 #8444 &34 A=l 550
ug/mLY el 4 62.1%, 100 ng/mL e} X = 4] 93.9%
ol &HA g2 1}ehfe] a-tocopherol BT} eF =& &
A& Bl

Flavanoid 35229 g4153-2 B nng?| hvdroxy -
lation2] 2] A8} S W2 L T log odEH
2, B8 3 4’*d]hydroxyl group-a 7Hd wf g4kabE el
o Ao dedxd 9ol 27l o2 49 A €] carbonyl
groups 7}A &, 8 w5 $3 5] o free hydroxyl group®
7k, 29} 3¢ Z] of double bond-& 71 of g-ihs1 o]
215 e e T HoaEe] 9luh(22), 2w 24 el
= lutealin-7-O-p-D-glucosidels 72222 2]
H.8 228l 2224, 5-hydroxy-4-carbenyl group
o] o1&k metal chelating #H8-3 3",4' -ortho dihydroxyl
groupsll 218k radical scavenging =H- benzene ting]
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(Humulus japonicus)®] ¢ 248 A X857 $5te], &
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QA A2 ge] 72EA Vel BiOAc 8 2 2 HoE
Amberlite XAD-2 column chromatography2} preparative
HPLCE S48t] 444 £ B2 %l&:lt} MeOH 2%

2 Aafe] FAe ube} AEEE3) T hydroxyl radical
of M3t &AL ST B9 EtOAc*ﬂw] FAde]
LA} &gl ]:tOAc,_ Honve GAAHRS B
#17] 9 alod Amerberlite XAD-2 eolumn chromatography
= 3%l hydroxyl radical ﬂfl 14 23T 2 50
9% MeOH fractiong] &4 ¢] 714 otk 28] 2 E 50%
MeOH fraction preparative HPLCE 33} 73t &
)ﬁ}.]- )—7]2 Aa.s L]—E]lﬂ‘—' AC]l,ﬁ—E _r-EA]'a]-gi'[:]- l;la]ﬁ‘]-
A P2 MS, UV, 'H-NMR 2 "C-NMR spectral data s
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