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ABSTRACT

Mosla punctulata has been widely used in a traditional oriental medicine to treat
hookworm, Endtermin, eczema, urticaria and so on. By applying in vitro scavenging
assay, I examined the antioxidant effect of the leaves of Mosla punctulata.

To search for the active components, the extract was suspended in water and
subjected to successive partitioning with n-Hexane, Ethyl acetate, and n—-Butanol.

The n-Hexane fractions and EtAoc fractions were purified from the silica gel
column chromatography, sephadex LH-20, prep—~HPLC.

And the compounds were elucidated by the spectrophotometric methods as

"H-NMR, ®C-NMR.
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G0 AT AL S abkdd 3 Jfe] AR HE7FE©] superoxide anion
radicale] A E v}l o] radical superoxide dismutase®] 2] hydrogen peroxide”}
5 o] glutathione peroxidasel} catalaseol & alA H,OuF O; & W3 <lAo 3715 A

F=v}. =3 AAE hydrogen peroxiderx Cu, Fe?l fenton reactiono] 2|3l hydroxyl

radical ( - OH)E #Ho]€t}. o] hydroxyl radicale A&, @hlz {413 2a @ oAz
of JS v HA AAAtol A, AT AATR R oF =3} ZAWo] T zZHFAH

AgS Fett. w3t f-caroteneo] o8] A AFAXAY el C, E, Bio ZEtH =
ool o3 oA A= Fr

ojlegt &dstae] oa WAE = HARSNEG Bl EAe] dig A W wolr] vt
o] WolA AdE L Qo superoxide dismutase(SOD), catalase % glutathione
peroxidase(GSH) 59 &4, tocopherol, ascorbic acid, riboflavin, uric acid 5¢ &4t
st A Sl gk A KA T, 1997, Halliwell, 1991; Lavelle et al., 1973).
o= 3 bilirubinoly ¥ 9} F Aol @o] EA3F= carnosineo = 7FE g dHAks)
Z+go] 9l&o] AL ArH(Liu et al., 2003; Hipkiss et al., 2001).

garEt gylE E2AstE  WHolE= POV(peroxide — value), AV(adic value),
COV(carbonyl value), IV(iodine value)E st W2 DPPHO YA S o] &35}
TakE W Sel kBindoli et al., 1977).

DPPH+= hydrazyle] ZALx7E EobA3 AHo Jomz AA FAUAE Pdols

TACR kAR gy +2E st gld, 515517 nmel A HAdl F55 et
o] Hojradicals &AsHA HW F4 G oA F57F flolAA HER gz

T @ vt wEgE vehye] Alge] ddE A7), Boz AALA,
gatst G o FAEA dvh. aYEE FEEU 4 3 oA ZaA &3
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AEA B dastArE 2 7hsAdel vk dibsAlE 4F el radical = A
9] peroxy radicald]l A HAxe] FoAAR ZE3Fe] H] radical A7 Al (radical
scavenger)’} "l Aol 1 9] VT aH5AAA, BistE EalAe deA T
2 UE & Ao 5 01991). Ad FA 3 3 dE] ARSEo oW BHA(butylated
hydroxy toluene), BHT (butylated anisole)s 2 34 #d2bstAl &L d4b8-S wHojby
59 kAl #HE FEE vE, 47 5 AKX AFdAs 2 ARE Rl HA SR
TAE A FAsAR A sk FAll ATHA T, 1996). wEka] Hol= M E
9 C, E9t 22 A FikstAl] Abgo] w438 FrketE FAlel dloem ol g 7t
2 AdAolrt. olefol HA FAkstAC AE= SIS At
1, T2 9, AF dxF 5 L TF7F Wg sk sesamol, resemary,

g9 FAAAE F2 phenol AE
=, U7 Sl -+ isoflavone AiLEol FAks a7F ok delA low A

A

FrstA A g, AldEar 9l

1
ﬁ
HO
o
i
H
N
by

5

2 ARoAE 25F9 AFA AEES DPPH radical &78EES ste] 1

o o

DPPH #Aeo] 71 £dd EMES 7IHA 2 AgS 319t 2 2Age AR2 A}

3t S/ ES EEZ W (Lamiaceae)d] £3tE 1dA ZEA AEAdE 7= "ol glon
Eolgt &&7]7F Atk Z7](E°] 60cmetI) e EFFA L SIFE "ol AFA Ude

A5 W] MEAL &3 Hpde w A E go] v d& Edola viF

ol HA7F gtk o w2 MEdRgeAY 11 B R k(o] 2~4cm, WH] 1~25

T H H H
A et FEE2 2000 £ FFd 2otk Erie= o9 dvjoly TaxE
gl 29 2ERGS] E=ar]7 o mkzle] Fojglom 10¥ el ol



B Ao Alge] FFo| Alg¥ w5 Merk Co., junsei Co., Hyman Co.Al2]
AES A3 tE. Normal-phase silica gel column chromatographyell & Silica gel
60(230-400mesh ASTM, Merck), Reverse-phase column chromatographye°l = Silica
gel 100(RP-18, 230-400 mesh ASTM, Merck)e] AH&=S1ow, Fa] 4ol A&
TLC(Thin-Layer Chromatography)< precoated silica gel aluminium sheet(Silica gel
60 Foss. 20 mm, Merck)E AF&3}gth TLC oA E8d EAE5S sty 93

i

o] UV lampE A3t Y TLC plateE visualizing agentol]l A A7l & heat gung
o] &3} AZFXAFHTE Visualizing agentZ+= 3% KMnOj, 20% KoCOs % 0.25%
NaOHE £33 F&4S5 Abgatdnh. el oAM= prep-HPLC  (Preparative
Liquid Chromatograph, Delta Prep 4000)S AF&3F% L, TZEA Y o] &HE=
NMR (Nuclear Magnetic Resonance)2 JNM-LA 400(FT NMR system, JEOL)S 9]
439tk NMR 54 A €2+ CD:OD¥ Dy0o] A= S}

Eod dEgEe AHAHENS 98] LC-MS Spectrophotometer (Waters ZQ 4000) <}
GC-MSD Spectrophotometer(HP 5890 II/5972A)S A& 311t}

gakst @4 54 Al A& 11-diphenyl-2-picrilhydrazyl(DPPH)<  AldrichA}

(USA)NA Fhsto]l Abgstlvh. E7 &4 A A ARER AL 2333 =7

(UV-visible spectrophotometer)= Hewlett Packard 8453& A}-83}%it).
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Azxd AT AE5s 80% gl FAstar, Aol 37143t antsie] A&
AT JEAN A RS S olFste] JAbE 2T F AAnE FHEplen, ol

AFA EAE 10458 ¢S Yo 2 o= 80 % HEHS 19Lo] A sle] 1193 ¢g
AArk o] 80% HEE FEFE T 10gs =74 1 Lo dEgsn
separate funnelol A n-Hexane¥ EtOAc, n-ButanolS Al-&3te] x40z {uji 3

3}o] n-HexaneZ, EtOAc%, n-Butanol® % H.0%S At} (Figure. 1)
3-1-3. Normal-phase column chromatographye°ll ¢]3%F n-Hexane® #2374

SR Esle] Ao Z EIFEFE FTolA n-Hexanex(2.341 g)<= normal-phase

RS | o

column chromatography(2.5x25, Kieselgel 60)°ll A Hexane/EtOAc(13/2) 2}

A=)

Hexane/EtOAc/Acetic acid(2/1/0.1) A M&mj2 A7/ A1A MPN-A ¥ MPN-BE &

39 . (Figure. 2)
3-1-4. Normal-phase column chromatography®l] 9|3 EtOAcZ & 3 A

S sle] Ao 7zt BRI ZFE Fo|A EtOAcE(0529 g)S normal-phase

column chromatography(6x20, Kieselgel 60)°l 4] A 7]&m] CHCly/EtOAc/MeOH/ H-O



(2/10/5/1)2 A7) AlA 47019 +385 A
3-1-5. Sephadex column chromatographyol] <3 &g 74

3-1-40llA Aol 47he] £EE Tl E23(120m
column ° sephadex LH-202 5% AlZlth &S Ao ez %9 & 3 #
column®| 7|8 (MeOH/H20 = 1/1)E A}&3Fo] HA7|AI7]
ato] 4709] HES AT

kl
Mo
R\
ofo
2
e}
o
e
off
e

3-1-6. MPN-C ¥ MPN-D¢] & 34

3-1-5ollA dofx 47e] #EE FAdA £ 35 ODS columns Gk
prep-HPLC 717]& ©o]&3}o] o]54 0% MeOHS 30%o] ZAA 100 %= 3t 7%
7] £l o 2 MPN-CE &4 #g3th

23 3-1-4014 dojR 449 B IE FollA 8443 meg)E 99 prep-HPLC 7]
712 ol &al o]5A Acetonitile/H.O(3/97)0. 2 S&2¥S o83 MPN-DS ¢4 &

2ttt (Figure. 3)

FEARY FHEALS INM-LA 400(FT NMR system, JEOL)E o] &3 1, &2}
2 s ¢ste] GC/MSD % LC/MSE o] &3sgor ol&e &4 AL tsi
3-2-1. GC/MSD ¥4 %7

Fal® AlE F MPN-A9t MPN-BE GC/MSDE Abg3le] ®A439on, GCe
Hewlett Packard, Model HP 5890 seriesIl ¢] 3, MS+ quadrupole typel. @ HP 5972



MSDolt}, B Alg FUTFe 2% 2710C, AF7] &% 312TColH, oju] GC ZHL
HP-5(0.25 ymx30 mx0.25 mm), <871 A= AFS AH&3kath ol21d GC/MSDE A

rot

A 21E Table 19 F53F3ith

Instruments Conditions
GC/MSD Hewlett Packard 5890 series IT/HP 5970 MSD
Column HP-5 (0.25 ¢imx30 m*0.25 mm)
Injection temp. 270 C
Injection volumn 3l
Oven temperature 38 CT— 5C/min —300 C(10min)
Carrier gas flow 0.9 m¢/min(He)

Electron impact mode with
electron energies of 70 eV

Monitoring mode Selected ion monitoring (SIM) mode

Tonizatio voltage

Table 1. GC/MSD conditions

=¥ A% T MPN-C 2x%& 2<lst7] fsto] LC/MS(Waters ZQ 4000) At
£33l EA5AT. W) AE Ny gasE A28 3, Detector #21 wW2]& ESI
mode (Electron spray ionization)& ©]-&3th B 24 A] cone voltages WA A
ZFAA (20 V7200 V) A S skl ol gk LC/MS9 e w2 %&71S Table
20l =5kt



Instruments Conditions

LC/MS Waters ZQ 4000
Column X-terra column
Capillary(kV) 3.20
Cone(V) 207200
Injection volumn 20 1l
Source Temperature(C) 150
Desolvation Temperature(C) 200

Cone Gas Flow(L/Hr) 600
Desolvation Gas Flow(L/Hr) 50
Detector ESI mode

(Electron spray ionization)

Table 2. LC/MS conditions

3-3. & 2 24 74

DPPH(1,1-diphenyl-2-picrylhydrazyDell -~ 3 ApFatt)zr 2A A4S Yoshida et
al.’s (1989)5 9] WH& Wyste] AAlsh. 0.1 mMe DPPHE < 0.9 mld A&

A 0.1 mlE TS T vortexste] Ao A 103 HH-SAIZl thS 517 nmoll A &3

=

=5 F74ste] DPPHY| el <3 F3=e] #4E FA5A. o W DPPH gt
& Aol mek Aatstglen, Bu 28 J=7h 50% B )
Bl &= RCo#t o= a3E ZAISHAT

!

NS FEE

Inhibition(%) = [A-(B-C)/A]x100
A : absorbance of not adding samples
B : absorbance of adding samples

C : absorbance of samples



Dried Mosla punctulata from Jeju power
(10458 g)

1) Extraction with 80 % MeOH
for 3 month at room temperature
2) Vacuum filteration

80 % MeOH Ext. (119.3 g)

Suspended with water(10 g/1L)

Hexane Ext.
H.O Ext.
(2341 g)
EtOAc Ext.
HZO Ext.
(0529 g)

BuOH Ext. HoO Ext.
(1.001 g) (2672 ¢g)

Figure. 1 Isolation procedure of Mosla punctulata from Jeju

Hexane Ext.
(2.341 g)

normal-phase column chromatography
(2.5%20, silicagel 60)

Hexnae/EtOAc(13/2) Hexane/Et(()ZA/i:;(? 16)6 tic acid
MPN-A MPN-B
(12.0 mg) (28.7mg)

Figure. 2 Isolation procedure of Hexane layer of Mosla punctulata

from Jeju



EtOAc Ext.
(0529 g)

normal-phase column chromatography
(6x20, silicagel 60)
with CHCly/EtOAc/MeOH/H:0(2/10/5/1)

fr. 1 fr. 2 .3 fr. 4
(17.1 mg) (23 mg) (120 mg) (43 mg)
prep~HPLC
MPN-D
(28 mg)
TR ey
fr. 1 fr. 2 fr. 3 fr. 4
(15mg) (21 mg) (55 mg) (10 mg)
prep—HPLC
MPN-C
(17 mg)

Figure. 3 Isolation procedure of EtOAc layer of Mosla punctulata from Jeju
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2 DPPH radical 2A84& =34
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24.13, 35.56,

b 4 Atk (Table 3).

RIS

gk 104

<]

)

A B4 54

b 7hd s o], Wy ol

15

=]
=

J

[e]
jul

2 7 vl ERY C (Ascorbic acid)@] RCsogko] 3.74¢1 A3} H]
B A

ST
=,

7A

=
=

el

25.63, 38.11, 10.00, 22.82=

AT sl 80% Hee F2Ed o

o)

=
3
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DPPH radical scavenging

plants _ effect
Inihibition
(100sg/ml. %) RCso (ug/ml)

Ascorbic acid 96.6 3.74
Lamium amplexicaule 43.25 >100
Adonis amurensis 4454 >100
Mosla punctulata 91.75 24.13
Isodon inflexus 79.97 54.36
Isodon inflexus var. canescens Kudo. 85.67 38.06
fruit of Ligustrum obtusifolium 45.05 >100
Aster ageratoides 88.56 35.56
Corydalis ochotensis 32.85 >100
Vicia angustifolia var. segetilis 35.85 >100
Gynostemma pentaphyllum 20.95 >100
Gnaphalium affine 81.08 25.63
Hedera rhombea 76.4 54.43
Veratrum patulum 334 >100
Cirsium japonicum var. ussuriense 89.21 49.65
Cassia mimosoides var. nomame 93.06 38.11
Houttuynia cordata 33.06 >100
Hydrangea serrata for. acuminata 40.37 >100
Coculus trilobus 92.47 10
Geranium nepalense subsp. thunbergii 84.92 50.69
Leonurus sibiricus 42.13 >100
Corydalis incisa 23.88 >100
Inula britannica var. chinensis 87.67 22.82
Solidago virga—aurea var. asiatica 81.57 51.58
Persicaria hydropiper 52.35 48.07
Siegesbeckia pubescens 61.02 79.09

Table 3. DPPH radical scavenging effects of several extracts

of natural products from Jeju

_12_



el A &ge] Frha L AFA AET E4E] £E8E5100 rg/mhel WE

o A7 FAHE god] ®dth(Figure 4). I A3 EtOAcE ¥ 80| Ascorbic acid

4
I oH=E FAS Ul AS &0 & 5 A THTable 4).

120
100
80
60
40

20
0 ||
Ascorbic Hexane EtOAc BuOH Ext.
acid Ext. Ext.

Inhibition(%

Figure 4. Inhibition of several extracts of

Mosla punctulata from Jeju

DPPH radical scavenging effect

Fraction Tnihibition
(100 g/, o) o /Y
Ascorbic acid 97.74 2.32
Hexane 19.2 >100
EtOAc 97.09 452
BuOH 93.01 21.22

Table 4. DPPH radical scavenging effects of several

extracts of Mosla punctulata from Jeju
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3 Bkt 1 A3 MPN-ColA tE A 79 EZRY £2

ARG 2y dAH e S o

S 20 & 5 A H(Figure 5).

120

80
60

40 r

o] EtOAcE ®8of nla] uj$- vA e

B

Ascorbic MPN=-A
acid

M P N-B

MPN-C

Figure 5. DPPH radical scavenging effects of
MPN-A, B, C and D of Mosla punctulata from Jeju
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2. NF:A SME HE0 Cfst Fa
2-1. MPN-A9] &g % +x 39l

ATt E/ME0104582)S 80% wEhE® FE3 F n-hexane, ethyl acetate,
n-butanolg AFg3dle] £xH o7 247 p-hexane=, EtOacZ, n-butanol® 1@ il
waters o2 3t o] &v] E¥3F T n-Hexane®<S 7}A3 normal-phase
column chromatography (Hexane/EtOAc=13/2)= #2|3 A3 ddE 4oz} AR =
=dE Eelela ol MPN-Ag} 83l o] 35 7FA[al NMR 7|72 725 &
213ttt '"H-NMRS &9 & A7 366 ppm((2H, s)olA UEFE signal® Hol sp’
g7 2o A7ISAETE 2 0UATE £l v FHg 44 F 4 Ak 1.30
ppm(12H, m) Aol A YEYE signal® Hol g Huls g4 AlLo] AdZAy
of = AW FEd Zolgta o F & F ATt (Figure 6).

CY¥ NMR 2#9E#S BilAE BA57 17192 &2l
].

r

ot
>

e

4 QA 176.03 ppm
o YA Kol {714k FEH¢l RCOOHSY @47 EA4ddS 4= & 5+ Add
(Figure 7). DEPT NMR dHlo|el& &34 270 CHy9k 1470¢] CH,, 18]t & 74
o] 4xer a7t EATE &9 & 5 AAH(Figure 8).
ol 2 ARE FTHS E W MPN-A= {714 I

F& sta glom, olFAFL fle Ao o HoH¥th H-H COSYE 53
(Figure. 9) ##Fe] ZAFS dFs) Bk ofgd FxE5 71l &A= Methyl
hexadecanateE <] 43t th(Figure 10). 3k MPN-A9] Ea#S sty 9ato]
GC/MSDE ol-&3te] gelgh Axp Eapo] 27095 & AATh
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E 6 ‘ 1 2
"H-NMR : 400 MHz in CDCls
Figure 6. "H-NMR spectrum of MPN-A

LLLLL

BC-NMR : 100 MHz in CDCls
Figure 7. BC-NMR spectrum of MPN-A
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L1 1] = mw L]

BC-NMR : 100 MHz in CDCls, 135DEPT
Figure 8. DEPT of MPN-A

T
) NI T
U et
‘? ||t .

"H-NMR : 400 MHz in CDCls
Figure 9. H-H COSY of MPN-A

Figure 10. Structure of MPN-A (Methyl hexadecanate)
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2-2. MPN-B¢] ¥& 2 Tz 9l

el ®ed gu] 35 F Al n-Hexane 2 7FA 3 normal-phase column
chromatography (Hexane/EtOAc/Acetic acid=2/1/0.1)Z 83 A3} ddEdolg o
AAE AL e o2 MPN-BEt sttt o] #8S 742 NMR 7|71 &
x5 gelstdnh

A% MPN-Be] 'H-NMR spectrumel A3 5.38 ppm(2H, m, 9.76), 5.37 ppm(2H, m,
9.76), 5.36 ppm(2H, m, 9.76), 5.35 ppm(2H, m, 9.76)2] 421Z A vinyl proton®] A=
oF = gk 28 2.77 ppm(1H, t, 6.36, 5.96) A FolH Frje] o] F AT Aleld ¢
A% g7 EATS & 5 ARen, 1.34ppm(TH, 25.4)9 & A EedA CHy7]
7F g4 EAgS & ¢ JdAd T (Figure 11).

A& MNP-B¢ "“C-NMR spectrumol A& 13092 ppm, 130.86 ppm, 129.1 ppm,
129.04 ppmell EA8F= 4709 Az oA o]F AT o] 27 EATS & + A ATH(Figure
2). o] Apd3t 'H-NMR._spectrum® #4432 F&ste] CH-CHCH,CH=CH7} ©]
B0 1) EAsH tE dee )T AL EAGA 2eS & F AT =
17761 ppme] A= Holx F7]4F Pl RCOOHS| ®©A47F EA1%S o5 & <+

AR

32

o] o] #AolA] MPN-BE 9,12-octadecadienoic acid (linoleic acid)® &g &
4 919 tH(Figure 13). 38, MPN-B 2% 891317 9)5te] GC/MSDE o] &3}

MPN-A<® MPN-Be EXA3 +
data® M wske] E2 e WK Table 5).

L
R
"
)
ofl

JelE UeEo] F EZe9 NMR
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g T 3 K 4 3 £ 1 P

"H-NMR : 400 MHz in CDCls
Figure 11. '"H-NMR spectrum of MPN-B

BC-NMR : 100 MHz in CDCls

Figure 12. "C-NMR spectrum of MPN-B
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HO 1

Figure 13. Structure of MPN-B (9, 12-octadecadienoic acid, linoleic acid)

linoleic acid Hexadecanoic acid

R a'H(multi, JHz) B P i'H DEPT
1 17761 1 176.03
2 34.97 2.27(2H, m ) 2 34.81 2.32(2H, t, 7.56) CHe
3 26.09 1.34(2H, m) 3 26.03 1.30(2H, m) CHe
4 28.16 1.34(2H, m) 4 30.89 1.30(2H, m) CH;
5 2817 1.34(2H, m) 5 30.76 1.30(2H, m) CH:
6 26.56 1.34(2H, m) 6 30.68 1.30(2H, m) CHe
7 30.07 1.34(2H, m) 7 30.57 1.30(2H, m) CH;
8 32.67 2.04(2H, m) 8 30.47 1.30(2H, m) CH:
9 130.86 5.37(1H, m) 9 30.37 1.30(2H, m) CHe
10 129.1 5.36(1H, m) 10 30.24 1.30(2H, m) CH;
11 30.48 2.77(2H, t, 6.36) 11 30.19 1.30(2H, m) CH:
12 129.04 5.35(1H, m) 12 2812 1.30(2H, m) CHe
13 130.92 5.38(1H, m) 13 28.09 1.30(2H, m) CH;
14 32.95 2.06(2H, m) 14 33.07 1.30(2H, m) CH:
15 30.31 1.34(2H, m) 15 23.73 1.30(2H, m) CHe
16 30.23 1.34(2H, m) 16 14.43 0.91(3H, t, 6.6) CHs
17 23.63 1.34(2H, m) 17 51.95 3.66(3H, s) CHs
18 14.47 0.89(3H, t, 6.6)

Table 5. Comparison of the NMR data of MPN-A and MPN-B
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2-3. MPN-C9] #¢2] 3 7% g2l

oA Hg g SR =E FoA ethyl acetate®S 7}A|1L Sephadex LH-20
column chromatography (MeOH/H.O=1/1)Z £ 3 A3} 4719 & IS + I
thool#g A Aozl £895 T A WA E95 &vl 3% CHiCNS ol sdo= Agst
o] 94 HPLCZ &3ttt o]#A folzxl &8 NMR 7|72 g1ttt

A& MPN-C9 'H-NMR spectrumol A1+ 3-4ppm Aol Ueh}E AL mo},
g FElE At s Aelgt dide] Heolxlv. 53], 378 ppm(4H, m, 21.72)9]A]
A7 =7 2 A4t A%Eo e CH7b &A1 & 3lolgt 4ol wof vk
(Frgure 14). A& MNP-C9 “C-NMR spectrumol] A €29 /M4= 408t o=
of A a1, 7HEe] fix & mFo] Eu AV|SFAEEIF & 4o del A& AHolg o
g 4 Slthfigure 15). DEPT data® &3l + 71l CH.9F F70e CH7F EA3S
T ARG (Figure 16). HMQC datag &3l (Figure 17) C-H A%< A& &AstA
tetrahydrofuran-34-diol ]2+l o 3} ¥ th(Figure 18). ##-& &<lS 913l LC/MS
£ o]&3tla, Aol 1089 = &elstaith,

MPN-C¢ NMR datag %= A 3] YA Table 6).

i

ofo
of

i

{o,
%
N

e o

Kl

Glycerol
POSITION
a’c B'H(multi, JHz) DEPT
1 72.863 3.78(1H, m) CH
2 63.295 361(2H, m) CH.

Table 6. NMR data of MPN-C
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"H-NMR : 400 MHz in D-O
Figure 14. "H-NMR spectrum of MPN-C

BC-NMR : 100 MHz in D-O
Figure 15. "C-NMR spectrum of MPN-C
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BC-NMR : 100 MHz in D;O, 135DEPT
Figure 16. DEPT of MPN-C

-5

"H-NMR : 400 MHz in DO
Figure 17. HMQC of MPN-C

H,C——OH
HC—OH
H2C_OH

Figure 18. Structure of MPN-C
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2-4. MPN-D¢] &¢ % 4% &9l

2-3° 4 Sephadex LH-20 column chromatography (MeOH/H.O=1/1)% X &]3}<]
AL HF F v WA BES o]lFA Acetonitile/H:0(3/97 )02 F&2HE o] &3
HPLCE Z@atsich. o9 dojxl 85 NMR 71712 <l sih

A& MPN-D¢ 'H-NMR % "“C-NMR spectrum datacll#] BW 5304 22
Arkar Hmoli, Fo] AAH Q= FEREGI dFo] HojA, FFd FxE 45

= dE ogwel ANtk (Figure 19, 20).
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Al

"H-NMR : 400 MHz in DO
Figure 19. "H-NMR spectrum of MPN-D

BC-NMR : 100 MHz in D-O
Figure 20. C-NMR spectrum of MPN-D
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geklvh. o 23, s71E, 2akvte}, A SR Ae], dRed =, g xoA ¥ 44

% EtOAcZ A el C (Ascorbic acid)¢} H]523F RCsozkol UEUE RS 218}
A Th

SEMEY AES 2437 98 Hexane T3 A0 £2 EtOAcsS w3 2
7 MNP-A, B, C, D& 45 & stk

MNP-A+ Hexadecanoic acidZ NMR data ¢ GC/MS dataZs T3] &2 & 4 <l
21al, MNP-B¢] NMR datas @3 Hlal 2413 23} Linoleic acid¥ A
th. EtOAcZE oAl 8 g MNP-Co NMR data #2123 1haksh go] #2998 & &
A3, MNP-DE NMR datas & kA & dtta sy o
AN ARe FHd Aolgbar o Fo] HojHth shANE =
del A FE 3 MPN-A, B, C, D] &tz 2ASAHS 89 g 27 80 %Wes &

a
o
]
o

B3} §viR 8% EOAcSIA £ BHL dehagse vad £ 842 e
A ergiet
o EtOACES © Bt @z £A BHTAS ¥ A48y, ok £

= 3}# &4 BuOH

ol

2 2 44 st Agie] A@Holop & el
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a2 2000b, =5 T(Alpinia katsumadai)®t ¥1%(Areca catechu) %59 A2t
A 24, ST ALY =

vkadm] | 2000, FAEEHE 343 &4 screeningo] B3I AF, Axtisw =it
2 AALe Y =8

A 2002, 71 Ee AAEANE =& 5d, AL 13-16.

W E5 w2002, citrus flavonoidse] #2]  free radical A Asg el &3k A AA T

)
Sl A ALSE9] =,

o], 2001, FH <9 itz 54

OPH

_E
.
et
ox
d
i)
=2
i
e
r o3
H
1
r >
)
&
=
=z
~
ok
L%
do

A 58}, °ok7'<P‘?§, 1996, Wol & &9 &4tst a3, =2 F3ekel A, 28 1 1157-1163.
El

g &t 22 3SR F5 24 &Y, Ad=dda F
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