MR (REREEHERE A% (1997)
Report of S. I H. E., 33:89~96 (1997)

4919 aage] B8 A7

A o 3
olm% - YHT - Ut

Studies on the Antimicrobial Activities
of Pyrrosia lingua

Herb drug Division
Jeong-Sook Lee, Jin-Gon Kim, Myung-Hee Kim.

=Abstract=

Pyrrosia lingua(Polypodiaceae) is a perennial herb which has been used as treatment of
diuretics, expectorant and antitumor agent in folk remedies,

We examined antimicrobial activities of hexane, chloroform, ethylacetate, butanol and water
fractions from Pyrrosia lingua by paper disc and minimum inhibition concentration, The results
were as follows:

1. The chloroform and ethylacetate fractions were active antimicrobial effects but hexane,
butanol and water fractions were almost not effective,

2. The chloroform fraction had clear zones 15.5mm against Streptococcus faecalis and
ethylacetate fraction showed clear zones 15.0mm against Streptococcus faecalis. The
ethylacetate and chloroform fractions which were obtained from the MeOH extract showed
better antimicrobial activities against gram positive strains than gram negative strains in this
test.

3. The chloroform fractions had minimum inhibition concentration 1.0mg/ml against
Staphylococcus aureus, It was strongest antimicrobial activitity among fractions which were

obtained from the MeOH extract
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(1)i=AE
7R CHE) AMESE A9 (Pyrrosia lingua) < 7352 &l A
el 714 E gelst & 27 Aldale ARAER Stk

(2)Alef

Hexane, ethylacetate, n-butyl alcohol, carbon
tetrachloride, chloroform %< Junsei chemical Co A&
A3l Y methanol2 Hayman LimitedZ /‘]'-9-6}9\5{‘3}
Tween 802 Wako pure industry AH&& AMSIAT, Al
79 ok o F Mueller-Hinton agar, brotht Difco#|
& AHgeid Ed3 $ANESER ampicillin 10ug 2
cephalothin 30ug®l susceptibility test discs(BBL
Microbiology systems)Z AT A ke Az

£ F berberind} querceting 2 F2]FE ol B ol A Hokuk

o} AHLEMTE Paper disk®E 8.0mm, Toyo AFE AMEE

AT

(QuEnF

I #2 8 Micrococcus Juteus ATCC9341,
Streptococcus faecalis ATCC 25923, Staphylococcus
epidermidis ATCC 12228, Staphylococcus aureus ATCC
6538, Bacillus subtilis ATCC 66335 533 I19SAFC
2 Proteus vulgaris ATCC 8427, Klebsiella pneumonia

ATCC 10031, Escherichia coli ATCC 35218,
Pseudomonas aeroginosa ATCC 15442 5 4% E5 9%9]
NEFFE AT 75 AEA 28497 23
ZFE Agadn,

(4)717]

Incubator(Jeil scientific Ind.), wvaccum rotary

evaporator(Buchi), freeze dryer(Kumsung), autoclave(Jisico),
clean bench(Honghwa), ultra sonicator(Branson), centrifuge
spectrophotometer (Hewlett-
=4 7=

(Hanil International Co),

packard), vortex mixer (HwaShin Med Lab)
g8,

2. AHYH

(DAIZS] Z=H

AsdEE £0F 7 A4dsy WE}S’-E 4A17H 338 7he
% F Aoy 498 Heb AeheEste e
Ak (Yield @ 87% ). ©] MeOH Ex. o /45 7l5t
deA 7| EdelFe] ¥o] £:3FHOR fractionationsto]
Z}Z} hexane fraction (Hexane fr. 13.2%),
fraction (CHCL: fr, 6.8%), ethylacetate fraction (EtoAc
fr. 41%), butanol fration (BuOH fr. 17.4%),
fraction (Water fr. 45.9%)% o] A#e] AL259
Tt (Scheme 1.)

g AaL W7 9t paper disk“‘c'ﬂ/"]h Z} fraction%
methanol®] =9 paper diskel 3mg 4 % 5 gkA 3
A F FHaujA o RN, N AH)A) —l—.%oﬂ/ﬁ‘ﬁ- 20%
Tween 809 Z} fraction® £8]A17] 3 Muller-Hinton
Broth® ©A 3|43 Agef AMg-sla

Ex.&

chloroform

water

(2)Alo4e] ZH
O TgPEe A

ol = ampicillin 10ug, 122472



Pyrrosia lingua

added with Water

Residue I

extract with Hexane

Hexane layer

Water layer I

extract with Chloroform

L

|

Chloroform layer

Water layer

extract with Ethylacetate

Ethylacetate layer I

Water layer I
pEE— e =

extract with Butanol

Butanol layer

Water layer I

Scheme 1. Extraction and Fractionation of Pyrrosia lingua.

cephalothin 30ug2] test
AHgslg, =g 4
okAlE.0] herberined} Quercetin 0.5mg= paper disc o &
FAA AHEBIAT

@ 20% Tween 808 A

Asd e susceptibility

discs(BBL Microbiclogy systems) &

Tween 80 20g2 33 2R M3 718lHA witshd
=21% 100mlE w3k

@ Muller-Hinton agar (MH agar)$] ZA

MH agar 38g& 275 1] %o F 121CoA 1583 2

EFEAT
@ Muller-Hinton broth (MH broth)ﬁl ZA)
MH broth 21g& 255 1o ¢l 3 121C oA 1687F
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(3)gra=tgel §5
@ paper disk™¥
MH agar #W=]9] Slantd] #jFE FAFF 19518 &
Z3le] 37°C, 24417+ 33 Ajejerst £ MH brothel] ok
A 18lZo]2 FHEald] 37C, 24417 AT WSSt &
o) =2 Z2A317] 93l 1mlo] #9L salineS 2 108] &
A g4% & 79 1ml¥ MH agar 9ml 9} SIS 244
7w ekslgiey, wke WA e ol &
el 245 2480 248 292 10 X 10 CFU/ml
o) =52 FMEFE MH agar 100mlel] F¢ 1mlE HFs
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mﬁﬂme;mmrmmﬂ 7t F2EE EPAA AEEE
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zone(mm)< ZA43s%H

@ H2AHNEE 54

#4385 E(MIC, minimum inhibitory concentration)
= 44 wiA 4o Z 49 MeOH Ex. ¢ EtoAc fr.3}
CHCl: fr.8] F&&0] 0125 025 05 1.0, 2.0, 4.0,
8.0mg/mle =22 @AFLE 347 MH brothel] z}

=571 10 X 10/n9) 79 01aAe ¥EET 37C 18
AZE Wik F ujelo 2R | wFolE Fske 7ty
AgEate] Zgste 37CoA 18417 wikat)y 4 A%
EE #YE HZ plates #FHFAS W] 7 Aldge AAE
AT e 4 22 EY F4FREYE 2T

Zaz o T

Staphylococcus aureuss 1% AL E Fgd2 3
Al olth, o #& FFAME #i(furuncle),
(carbuncle) 3} Bdide, FH#, HEHE B 5L 2
TEZ4ES pukele AFE, ST AU Bas
}'t‘]‘ﬁ'— AHe fddc 3442 slou @AAS fAlst
W 271297 Bacillus subtilis, BAIE do7E
Escherichia coli®t W@9L §398= Pseudomonas
aeroginosa’s W Eo| <Al AL HFEd o)
o 7k o5 i AoF FEEQ Ao B BE
A7t AdHY g Kimuras
o -2 ¢ 47} propionibacterium acnes, propionibacterium
avidum % Staphylococcus aureusd] t)sle] stFa 37} 9l
©n o= rutin, quercetin ¥ isorhamnetin-3-rutinoside ¢
Az Agd ogtAelgly EX Y, Sophora japonicadlA]
dalgt AA rutino] I¥ %A F¢l Mycobacterium
smegmatis, Micrococcus luteus, Proteus mirabilis®] 2.3}
b 9ee Wyt sslselq 2@ artemisic acid %
Zr A F&3 1sorhamnetin-3-0-ﬁ-glycopyranosidela)%—f—;
A4 e Ao s A

7

16)

_
o] Sophora japonica®

Tk 7k & B3] AYORRE 2-methoxy-1,4-
naphthoquinones ¥ H$AFAL o &4
Staphylococcus aureus, Bacillus subtilis, Candida

albicans B Aspergillus nigerol] 743l &4 L 71X Sl
o Sdnh A9 o] B3 A3z E dlEats )
599 gRoz Aok A4, BE A% 7, AF2 74

g glom AgFE wissEAEe] v WEidE g
cephradined} W& EG A FFg&go] F7hH L
Staphylococcus aureus®] cephradine WA#dl| cephradine
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o] A7} B2 o-‘*}LH’Hg of7| A7) 2L 9\1‘3 280
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Z84E Holx] ekgith
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Table 1. Antimicrobial activity of pyrrosia lingua against gram positive bacteria

strain Bacillus subtilis Staphylococcus epidermidis - Staphylococcus atireus Staphylococcus faecalis  Micrococcus Iuteus
ATCC 6633 ATCC 12228 ATCC 6538 ATCC 25923 ATCC 9341(mm)
Amp. 35.0 20.0 41.0 37.0 60.0
Hexane fr, = - 15.0 12.0 =
CHCLs fr, 9.5 1Z5 12.0 155 10.5
EtoAc fr, 9.5 12.0 11.0 15.0 12,0
BuOH fr. - 10.0 10.0 10.0 =
Water fr, = = i = -
Quercetin = 11.0 10.0 10.0 12.0
C.A. = 12,0 = = =
B, = 22.0 14.0 11.0 175
a) B. ! Berberine HCI CA. : Chlorogenic acid b) Each Plingua fraction 3mg/disk
¢) Ampicillin concentration I0ug/disk d) Quercetin, Berberine HCI, Chlorogenic acid concentration Img/disk

Table 2. Antimicrobial activity of pyrrosia lingua against gram negative bacteria

strain Pseudomonas aeroginosa Proteus vulgaris Klebsiella pneumonia Esterichia coli
ATCC 15442 ATCC 8427 ATCC 10031 ATCC 35218(mm)
Cephlothin 40.0 22.5 24,0 31.0
Hexane fr. - = =
CHCls fr, = 12.0 = =
EtoAc fr. - 11.0 - =
BuOH fr, = & =
Water 1r, - = - =
Quercetin = - = -
C.A. = 12,0 = -
B. - - - -
a) B. : Berberine HCI C.A. @ Chlorogenic acid b) Each Plingua fraction 3mg/disk
¢) Ampicillin concentration 30ug/disk d) Quercetin, Berberine HCI, Chlorogenic acid concentration Img/disk
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Figure 1.

1: Hexane Fr. 2: CHCE Fr. 3. EtoAc Fr.
5: H:O Fr. 6:MeOH Ex, T:Quercetin
9:Berberine HCI +: Ampicillin

E9E 29, AH99 d#AELE FZ EtwAc fr.3} CHCL
frel Y= 7;42& bt
(Figure 1.)

(2) Minimum inhibitory concentrationZ4

48] MeOH Ex.9 EtoAc fr.3 CHCL fr.o dgls MIC
£ FAssith $4% dde o83 Z2uh(Tables. 1, IV,
V., VI, VI, W)

CHClL: fr.8] A$-ol= Staphylococcus aureus®] thalA
1.0mg/mle2 743 78 Fa384E& EHYoh =@
Staphylococcus epidermidis, Micrococcus luteus, Proteus
vulgaris®] A= 4.0mg/mldA MICES Ve
Streptocaccus faecalis®] W3 AHE 8.0mg/mIBt}, EtoAc
fr.& Staphylococcus epidermidis, Streptococcus faecalls,
Micrococcus luteus, Proteus vulgaris® ™84 4.0mg/ml
ol MICE Yehf%le™, Staphylococcus aureus®l] thal
AE 20mg/mldlA MICE Byt F2 1%"“5-&01]14 1
HEATEG O 22 FEAM FFEde Bt

‘?J% Yo 2 Sophora japonica®lA F==3k rutmoﬂ dg 8%
o B4 Aol tiste e S 3 JPETol
Mycobacterium smegmatis®] W3t MIC 375ug/mlZ 7}
4 $4e FES BAnY HY3 45 L 245
ether fraction®)4 Staphylococcus aureusoA MIC

0.3125ug/mle] 2, AFSl Aspergillus nigerd]* 0.1563mg

Antimicrobial activities of P. lingua against Streptococcus faecalis ATCC 25923,

4:BuOH Fr,

8:chlorogenic acid

Table II. Minimum inhibition concentration of P,
lingua against Streptococcus faecalis ATCC
25823

concentration

(mg/ml) 80 40 20 10 05 025

CHCls fr.
EtoAc fr. + +

Table IV. Minimum inhibition concentration of P. lingua
against Staphylococcus aureus ATCC 6538

concentration ;
(mg/ml) 80 4.0 20 10 0.5 0.25

CHCls fr, + + + + - =
EtoAc fr. + + + = - -

Table V. Minimum inhibition concentration of P,
lingua against Staphylococcus epidermidis
ATCC 12228

concentration

(mg/ml) 8.0 40 2,0 1.0 0.5 025
CHCls fr, + - . - - _
EtoAc fr. + + 2 - = _




Table VI. Minimum inhibition concentration of P.
lingua against Micrococcus luteus ATCC
9341

concentration

(mg/ml)
CHCE fr. + + - - - -
EtoAc fr. + + = = = =

Table VWI. Minimum inhibition concentration of P,
lingua against Bacillus subtilis ATCC 6633
*

co?ﬁfg}:son 8.0 4.0 2.0 1.0 0.5 0.25

+
+
i
|
|
|

CHCIs fr.
EtoAc fr. + - = = = =

Table W. Minimum inhibition concentration of P.
lingua against Proteus vulgaris ATCC 8427

concentration p - -
L finil) 80 40 20 1.0 0.5 0.25

CHCls fr, + + = =
EtoAc fr.

/mie2 e FaHES AT S9h 45 e fn)
W ek 3=Z0] Bacillus cereus, Bacillus subtilis, Staphylococcus
aureusolAl 0.3mg/ml, Streptococcus faecaliso|A+
0.6mg/mle]g 2™, Pseudomonas aeruginosa®l* 0.6mg
/ml, Salmonella typhimurium| A< 1.2mg/ml, Escherichia
coli| A 24mg/ml 23 B 1&g

A9)2] MeOH Ex.2| EtoAc fr.# CHCL fr.& $o A&
o Qs wsly d¢Ede WE fdth

4 2

48] Pyrrosia lingua®] MeOH Ex.¢] hexane fr., CHCL
fr., EtoAc fr, BuOH fr., water fr.ol thgt gz 2
# AES d3e ve 2ok

1, 4%1¢] 7} fraction®] F#¥E A A# CHCL fr.
3} EtoAc frolld =2 8L HYLL hexane fr,

BuOH fr, @ water fr.& 79 &7} gigich

2. Paper disk®9) |3 49]9] #74-&2 CHCL fr.o)A
Streptococcus faecalis ATCC259237+9] th3le clear zone
15.5mme 3382 Jel9lY EtoAc fr. = Streptococcus
faecalis ATCC259237°] &t clear zone 15.0mm¢< &
23 vehisith

3, AAufA) 8o <% 49 MeOH Ex.¢] CHCL fr.
EtoAc fr.9] thated MICE &3¢ A= CHCL fr.o] 4%
ol& Staphylococcus aureuselA 1.0mg/ml S & 73 738
da84dE Bed F2 2FGATds JI¥SAFET ¢
e oA 7S Btk

oj4e R M= 43 FALo] e P EAE
Hol B3 CHCL fr.3} EtoAc .08 FQlHgon ol
Ao gHiEo] YUE flavonoide] E§HaHE0 g A7hr]oiA]
o oo g Hul B2 A7t FAH, 8AAE] A
of & Zlo® AT
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