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=Abstract=

Pyrrosia lingua(Polypodiaceae) is a perennial herb which has been used as treatment of

diuretics, expectorant, antitumor agent in folk remedies, The pharmacological studies of this

natural drug have not yet estabilished. So, we examined electron donating ability by DPPH

method. Antioxiditive effectivities by DPPH method increase according to concentration in

MeOH Ex, hexane fr, EtoAc fr, BuOH fr and water fr. Radical scavenging effect of EtoAc

fr and BuOH fr are superior to silymarin in 500ppm. PEF2 which was taken by silical

column chromatography in EtoAc fr showed strong radical scavenging effect,
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& Egol AHES A R#E (Pyrrosia lingua)e 7§~ 3ol
M s 719S #Ald & 24 Adslo AFAER 3
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2) Alet
L-ascorbic acid¥ Sigma Chemical Co, USA AEE A}
£3589 7, hexane, ethylacetate, n-butyl alchol, ethanol,

chloroform, methanol (Junsei chemical Co. Japan) 2

GRS AHE3t9th acetonitrile® HPLCE TEDIA, CoAl%E
£ AHE3H9T) silymarin & AEFEGAR R A Fop
of AHealgon 7]gl Ak GR %= EP 2 At

3) 717 % 717

Vaccum rotary evaporator(Buchi), freeze dryer
(Kumsung), ultra sonicator(Branson), spectrophotometer
(Hewlett-packard), shaking incubator (JeioTech Co.),
vortex mixer (Hwa Shin Med Lab), drying oven
(Cheil Co.), stirrer/hot plate (Fisher Scientific), water
bath (Buchi), HPLC(Waters) 59| 7]718 AR&-al4ich

2. RBAH%

1) Alze| =H|

AEAEL 248 5 HEs methanolZ 4A17H4 33
M & 3 og3Ely gag Ro} 7Hb=EEle] methanol
Ex.(MeOH Ex.)& ¥vh(Yield: 87%)°] MeOH Ex.o

2348 7ol BRANT AR Yo eAEoR ¥
g3ta] 7}7} hexane fraction(Hexane fr. 13.2%),
ethylacetate fraction(EtoAc fr. 10.9%), butanol
fraction(BuOH fr. 17.4%), water fraction(Water fr.
459%)2 fom 7t £YT FUEFed ANRYES ¢
t}.(Scheme 1.) Zt #38& 05% CMC-Na solution®] #E
NA AFe Ao
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(1) 0.1 mM DPPH solution®] 24|

DPPH 39.43mg< ethanold] 31414 100mlZ 3}3 ©]&
100 345t A 84tk

(2) sHdd=oFEe] =4

DPPH 4&¢] 7%+ L-ascorbic acidE ethanold] o
0.5mg/ml7} HE% ZA 3L silymarine 2.0mg/ml7t H%
£ ZAste dAl g4 st ANEsHEITh

3) DPPH Of CH8} radical scavenging effect E&

(1) A% MeOH Ex.9] Z} fraction9 radical scavenging
effect =34

DPPHE 01mM9 F%x7} HE8 ZA§ &4 475mlo]
Z} fraction® FARFE FE2Q silymaring 0.1mg/ml,
05mg/ml, 1.0mg/ml, 20mg/ml¥ FL2 FAH|3 L9
250uld 7}8tal 37°ColA 3087} incubationgt ¥ ethanolS
tz23l9 515nmolA FHEE FAHs9T PdzSE
24 FA%EQ L-ascorbic acid¥ 747} 0.05mg/ml,
0.lmg/ml, 0.25mg/ml, 05mg/mle} &FEE ZA 5] &
A&t Z+ fraction® radical scavenging effect:
electron donating ability(EDA% ) 23 Jehd i)

(2) 49 EtoAc Fr.9 7} fraction® radical scavenging
effect 34
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ZAE 49 250ulS 0.1mM9] DPPH 4.75mlel 7t8td (1)
o e R FHLE S5 494 EDA%7} 75%
o2l £ tidte] zt FEE 10, 50, 100, 250, 500,
1000ppm 22 3te] 22 WPo 2 F3EE S48
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Scheme 1, Extraction and Fractionation of P, lingua,
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4.2 FYAEL HPLCY 98 pattern 24

Aol AT AR} $4717] 2 2AL of g 2ot

(1) A8

499 MeOH Ex.¢ Z+ %% hexane fr, EtoAc fr,
BuOH fr, water fr& methanold] =¢1% HPLCE EA43
Sk

EtoAc fr lg< silicagel column chromatography
(Mobile phase:chloroform:methanol gradient) 2 4l A]&}ed
=8 1€ 9o I F aslamst 348 PEF 28
HPLCE #4314,

(2) 2497171 & =3

HPLC(High performance liquid chromatography)

Injector : waters UBK
Detector : UV-visible detector (waters 484)
Pump : waters 510

HP3395
Column :p-Bondapak Cu:

Integrator :



Mobile phase : Buffer A : 50ml1¢ acetonitriled]
trifluoro acetic acid 1ml
g 7t & 2 ke 1R
g,
Buffer B : 50ml1¢] & o trifluoro
acetic acid 0.8mlE 7}3h
Z acetonitrile2 7}3le] 11
= g
Buffer A9 Buffer BE 1-100% %
gradient S} TH
Flow rate : 1.5ml/min

Injection veolumn : 10ul

Detection wavelength @ UV269nm
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1) Ad2lo| MeOH Ex.2| Zt fraction2] DPPHE 0|38t &
Asks0ll 0jxle 22

gaslEHE FAse e
AV (acid value), COV(carbonyl value),

POV (peroxide value),
IV (iodine

value) & &= wE DPPHY) SeA S o] dald Fel=
uE Zo] gty AFe] AMEH 4919 MeOH Ex.% ZF
fraction?] #13lE S DPPHY Wé AAsds
donating ability, EDA%)2 2 1 g8¢] <]
S 23% A= g3} 2ok (Table 1)
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Table I. Radical scavenging effect of P, lingua.

Group I i il I\

(EDA%)
PC 2043%  S245%  7944%  9AT1%
Methanol Ex.  1495%  3087%  7192%  8973%
Hexane fr.  686%  1249%  2058%  3239%
EtoAc fr. 2117%  TT70%  90%%  9158%
BuOH fr. 16029  6123%  8931%  9183%
Water fr, 330%  1097%  1796%  3936%
Silymarin 042%  3750%  6318%  8L70%

a) PC : Positive control, concentration of Ascorbic acid
T: 50ppm T 100ppm I 250ppm IV: 500ppm
b) Methanol Ex ¢ 2z} fraction 9 =%
T: 100ppm T1:500ppm II: 1000ppm IV: 2000ppm
¢) EDA(Electron donating ability)
EDA (%)= (contral OD.- sample OD.)/control OD. *100
sample OD. = ANEE 713t Algde] {3
R FekEE AMEEE ascorbic acidE 50, 100, 250,
500ppm7HA] FEE WSAIEM ST s 2943%,
52.45%, 79.44%, 94.71%¢] c12% 43 B}
MeOH Ex. % BE fractiond|X % Z7}e wpgh st
&y} =718} EtoAc fra BuOH frel A 500ppm
B A3 a3 A% FHUEER silymarinBth Z34
7} #4101, ascorbic acid 250ppm=} ¥1%E 345 Vel
t} EtoAc frY &7 7p% ZAEsEoH, water fr3ft
hexane fro|lAe &7} v)eksld ol (Figure 1.)
2) M9 EtoAc fraction® Zt 2&/2| DPPHE
sts0fl OjAl= g
AZe] AM-3 A9 9] EtoAc fre] 7} fraction] sHitghsd
< DPPH dig AAFHT
EDA%) 22 1 8494 & itale
&3 2t (Table 1.)
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Table [I. Radical scavenging effect of Fraction of EtoAc Fr.

Group. 1 il | v v W
(EDA%)

PC 12.48% 30.02% 51.53% 80.02% 95.08% -
PEF 1 - = = - = 29.99%
PEF 2 6.96% 23.11% 38.93% 65.52% 92.70% 93.27%
PEF 3 9.18% 14,35% 29.20% 40.22% 76.81% 88.67%
PEF 4 - - - - = 56.93%
PEF 5 8.02% 12.03% 25.76% 32.00% 58.74% 84.34%
PEF 6 - = = = . 65.17%
PEF 7 = = = - & 50.42%
PEF 8 - = = - = 40.85%
PEF 9 = N = = = 19.96%
PEF10 8.65% 12.97% 23.91% 28,72% 56.43% 79.72%
PEF 11 10.23% 20.07% 28.01% 31.18% 49.81% 85.34%

a) P.C : Positive control, Ascorbic acid
b) ascorbic acid®} Z} fraction?] E%
I: 10ppm II: 50ppm II: 100ppm IV: 250ppm V: 500ppm VI: 1000ppm
c) EDA (Electron donating ability)
EDA (%)= (control O.D.- sample 0.D.)/control O.D. *100
sample O.D. = A|EZ 714 AJgde] T4=
d) - & n|e|nE 2H35)R] okghg
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EtoAc Fr,
Figure 1. Radical scavenging effect of P. lingua a) PEF : EtoAc Fr.8] Z Fraction

b) 2t fraction? E% 1000ppm
a)P.C : Positive control, concentration of Ascorbic acid

I ¢ 50ppm [I :100ppm II: 250ppm IV: 500ppm
b) Methanol Ex ¢ 7} fraction ¢ =&,
I @ 100ppm I :500ppm I : 1000ppm IV : 2000ppm

Ztzte] B3& W @sEW PEF 2, 3, 5, 10, 1194 PEF 204 He]¥ 9tk PEF 2, 3, 5, 10, 118 =58z
EDA%7F 75%°l4e #d8& Hgeon I AZ: 5L Z2HUL i 527 wal asass) =
Ascorbic acid®] $¥ 3 v =5tk (Figure 2.) 71&t5ich (Figure 3.)
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Figure 3. EtoAc Fr.9 7} fraction® %% Radical
scavenging effect.
a) PEF : EtoAc Fr.9] Z} Fraction,
b) Z fraction® £E ppm

2 BYMES fol A &
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412]9] MeOH Ex.°] hexane fr, EtoAc fr, BuOH fr,

water frol th3ld flavonoid, anthraquinone, terpencid 2
steroid, saponin 52} &<l W2 HAAE A= o 2
(1) Anthraquinone] &9luhS

12,629

Figure 4, Chromatogram of MeOH Ex. by HPLC

MeOH Ex.8t EtoAc fr, BuOH frolA $AuHs-& et
vl gich

(2) Terpenoid % steroid®] &<luks-
MeOH Ex.& hexane frollA] SFAukS-S

(3) Flavonoid®| #<lvks

MeOH Ex.9} EtoAc fr, BuOH frold %432 et
ict

(4) Saponing #oluhe

MeOH Ex. 9 water fr, BuOH fro A kaiuke-2 Jeh
i,

< Yehgith

2) 2aME0l HPLCO|| o8 BA

4919 MeOH Ex.9] Zt ¥+8& HPLCE 4A& €2
A= g2 2ok (Figure 4, 5, 6, 7, 8, 9) EtoAc frel A
£ retention time 8.280, 12.562, 16.212, 20.499+-<A
peak7} A& 53, BuOH fro| A& retention time 12580,
16,195, 27.579% 04 peak7} HEHUL water frolAE
peak7} & EA] &gk

PEF 294+ retention time 8.25689)|A peak area
65% ©]/¢2] FaleArt A&t

g2 8

A9 Pyrrosia lingua®] MeOH Ex.9] hexane fr, EtoAc
fr, BuOH fr, water frS DPPHE ©]&35}o 3H4ta}E 7o)
#d) AES AF= ohe 2

1. Z Ag¢ DPPHY 9% 443883+ MeOH Ex.

Figure 5. Chromatogram of Hexane fraction by HPLC
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Figure 6. Chromatogram of Ethylacetate fraction by

HPLG
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Figure 7. Chromatogram of Butanol fraction by
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