
Thai J. Pharmacol. Piper Betle Leaf 

Pimolwan Tappayuthpijarn et al. Oct.-Dec. 1982 
Vol.4 No.4 205 

ITT'a~fl'l:llq'Vlfi'~l'Ufl1'1L1\l-;;~L~11?1f?if:l 
t~'Uflfi ~~U'Ul\i~iJl?l 'e.lfl\i~l'a~Til?l 1\11fl1 'U'rllll ... 

ttu~&~~ru ~W~MD~~r.,~* ~i~q~ L~~l~d~M ru e~ou1* ~ru~wU w~liL~U~** 

LLGI::: il1J-,i11i! iiPlltl"'Jru** 

*1nR'i1fo Lnii"11'inu1 Uil: * *111f't'l1fo~ilih'lnu1 f'llU: ttl"ff!!ll'lo>l"..;;i:;-,,1111 !loUoil 

1JMl~~Ul~U1J"A~ fl1~L~~~ 10700 

AlllTIBACTERIAL ACTIVITY OF EXTRACTS Of PIPER BETLE LEAF 

Pimolwan Tappayuthpijarn*, Quanrudi Dejatiwongse Na Ayudhya*, 

Pintip Pongpetch** and Amornrat Leelaporn** 

*Department of Pharmacology and **Department of Microbiology, 

Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok 10700, 

Thailand, 

SUMMARY 

Piper betle (L.) leaves were extracted employing the Soxhlet 
method. The crude extract samples obtained were: volatile oil, petroleum 
ether extract, ether extract, absolute alcohol and distilled water extracts. 
Each of these crude extract samples was tested for their inhibitory effects 
on the growth of 3 species of bacteria isolated from the outpatients who 
attended Outpatient Department at Siriraj Hospital Medical School from 
April 1982 to August 1982. The 3 species tested were Staphylococcus aureus 
(122 strains), Escherichia coli (31 strains) and Pseudomonas aeruginosa 
(57 strains). The results showed that S. aureus was the most sensitive 
microorganism to all extracts, while E. coli and Ps. aeruginosa showed 
similar reponse but somewhat less sensitive. 

Among various extracts obtained from Piper betle leaves, volatile 
oil exhibited the highest inhibitory effect on the growth of the 3 species 
of bacteria tested; i.e., its MIC90 against S. aureus was 1.7 ~g/ml. 
Ether and petroleum ether extracts showed less potent activity having MIC90 
against S. aureus of 0.151 and 0.2 mg/ml., respectively. The antibacterial 
activity was found to be lowest in the water extract fraction. 
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~ua~,,m flM~nofi~,,m uaznw~ 

i'lij (Piper bet le, Linn) 1iiui'l'llfli;rn/lulli 11a::a1u1·rntlijfl 1.i'ih 1tJ il"\l">i'll:JIU 

'1'l"1J'l LL.i I lliu L n'lflrr:nmi'lU L '1~ 1 "li':f mn 1-; fl L flu"J/111., ::UtJi'11\l I Oiu il'li'l'l., ;n\'iL .Ju il'l.,.,jehl 

~il\lB"' (1,2) 1i/i11uu1uu'lau~.,'ltl\l'l1J~'l u;uu»ilu.,::1»U'il'lfliUt1ijUqnt1'l.,fl'l.,aflLilU 

.,; a'l mLUflfi L 'iu "'1" 1 "li':f fl>l'l fl'l., afl I 1'1U'1J <l\l L iJ il'il'IJfl Lrn:: flil (a) LLm::il'l!J'l.,tliJUef\lm., 

1•'i~1;;u!"nil\ll«il Mycobacterium tuberculosis 'lu»a11"n"a11\!;l.,,.,,u1nunu1i'lu\l 

1 : 5, 000 1 ~ ( 4) i'l.,il,.,.,., ri iii>IU!JIW• llil:: .. m:: 1 ~i'lfl>t'lil'l"\i'1n .. LiYil\l.i'U'il'l ntitti'l il'l u'lliii;i 

1 •rn 'l "li;r-, "" il'lU» a• tJil.i"N 1 ~N "~' il'l'>il ill'l'il'l fl 'lut1ijiiqntliruif"1n., L ,.:;~ 1iiiu1"1'1lih'ILLUR>i L 'iu 

1'1oui'iuQu•.,.,~,u (Standard strain) 1~Mil'ltJ'llii" (Species) 1flu1nwo:il'l'>;l1~,.,fl 

n1.,1'li'f"1~'lUB LGil..; (5) u.i'lu-.otJ\l'l'Utlil\l w..,a-,.,.,,j lli1t!!IJ.,..I ua::Rm= 'l"li'iii Disc diffusion 

LLi'!:'il ;u ,.,,,., il\l LLUfln L 'iu;l'l "liu.i <l:'llii"' ii'! "Ii L i'lu\l'llii "a:>1dX11nvi'iu ~ 1 n'l~u ua:'I. Ti' mn:il-iu 

'J l'ltlm1\lilo.,il/l fl•<fl 'l UWiJ L "'u 1 Tiohn;., :il'l u 1 .Ju 1 fiu'li'fu;l.,,u"-iunil\ll'I.., a-,.,., ri iii>tu!J"" """ 

flm::..i il LLUfl n L" 1J nil L "l fl;lLLUfl 1 ~,j ilU'il'lfl ~J. u;luo':iUfl'l.,;r n>l'lwll...1!11 U'lU'l ili'l'l.,,'ll 1.i LLn 

Staphylococcus aureus, Pseudomonas aeruginosa LLm"Escherichia coli 1f!u'l1i 

Agar dilution ~"1,;;N.,BilfllloLiit1~'lR'l,UL;u;u.i;~fl;llil'lll'l..,t1Uutfl!n'l.,1'il'l~10iuifl'll<J~L~v 

1.i' (MIC) 

1 ~ilfl1 "li11.1",., i'ltan 1111n 1 ,;;"'""''",j, ",j ~""., ,,.,.,"~J, 11ilu1':iun-n':f fllYlifL .,l!H u•u•" 

A~.,,'ll..,"H;,~,~"u 1u1t1111.1 2525-~~M1RU 2525 "l"l1J 210 iloviuq l1.1,.~u•u~1iiu 

Staphylococcus aureus 122 iiloui'iu~ Escherichia coli a1 •nuiu~ """ Pseudomonas 

aeruginosa 57 il'lUWUQ 

fl,.,,.,:;uuilo.,a/l.,,.1nlu"" 

u;lmi11a" (2 iilan':iu) vlautL,;\lLL.i,fl'J<lMlji'.i so "l!, ,.;u•u sao n':iu i.nu""~ 1ii1Jfl 

a!l.,.J,a!l1.,., 1;!11uli rna..;lu Soxhlet apparatus n'lflLUWjjfl rni'im1/l.,.ia.i'·-rnli u;rn..; ,,,'l,0111., 

.ioi"i.,11Miin,;;•rn LL'1i'lflil'1ili! """,j\.,,,rn;Mu m.,>1/l""""";flij<lMljiJ so·"ll. tiiu !"li'l"l 24 'll.u. 

u;"'"""",11~1.J,.,nfl'l"lilill'Ju'l>1;'1...i11;;".)'11 Lfl~a~ii;i Rotary vacuum evaporator (Buchi) 

~fJM'IJJii 50 ° "If" NW~i'l.;;ltl 1 ~G'i'l"aliiff i'l~duill~"a !. ~U3.J5 Lfiil.;. BL oeii. L!.iUiilflillfEl; UWJ::U":, 23 0 32 jl 

25~13 9 20.3 u~:: sa*a ni°:1.JR'l11;:i'1~u 

a11.,.J;iiu» vu.," 1»111'"u1 "li'I. uw11a"' ( s "" .. ) n llu.l•u lau; ""'~uuun.i.url •iiuii\uu 

( ) •. ~ • "' 1 ., • ~ .,, .. 6 UOl. 8'ln'1'lfltl'l ,.,IJ"1\ll'l\l "l 1Hll!Jfl'!lt!WijlUi'l1JiJ 4 'lJ, 
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.,,.,"f[""',"';";uu<J\la,..,an.,•,nluw~.i'i~.,;ta~,,nuuj\ln,,,,~~1~ul .. ua\l1'lia 

(MIC) Lllluei1l 11iia•,\llua<w<,1u (Agar-dilution method) "~'liiua\l Washington """ 

Sutter (s) '"'fomnw,..,1u (Mueller-Hinton Agar, Difeo) lu'!u""'m" Namn-;;f1,; 

,,mn-;an.,;t;,,",,,.,.,.,aau11.ia"'.!lillll<N 1mnw•<1u.t'lM'l!Jii 55 ''.11.111'1.i'"''" ,;.,;u~.,;,,, s2, 

1s, ---- o.os ''"" o.01s un./m1. onua'iffu a'ivi~uu'Ufuwilu"l=rnui'iv11i..,uwnu1;u;u11iu 

1u 1wa~""' /•rn. 

fl,,'"'""",.,,,, 

11n" 1~""""";;1'lu.t""""aaufl<,u1.., ·nu~" 1 «a Staph. aureus (ATCC 25923} 

~"1ilu~'"'"~".,,.,.,~,un,.,.,.,.,a"1ua,vi,.,,.,.,.., Mueller Hinton Broth (MHB) s ""· 

dlu .,.,,,,nu 1 0 ii." . 1 lii ,,,," 1 ;i,,,;.., u MHB .. ;;..,., u., 1 'liu.t 1 \ii"","'''"' ""uua,.,,., 1u.t 11;1'luu 1 -l 
,;..,u Multi point inoculator 111'iifl'l,U ,;!J;U1la\l 1'lim1.i""'!" 1 o -

4 
CFU u'i plate >fa" 

1'lim1;;..,1tJm1.t'JM'llJU 37°'.11, U'lU 18 '.11.ll. 

uunnNmfl'l'llll;ll;U1li1\lil,.,iln01•,nluw~;f.i;~.,;f;;1,1J,"lnVl!jlllj\lfl'l"l1•~~1mulllluu\l 

1;iu1Awu., w'lau"u1«u«u1,;1u1nu 1 CFU 

,,nn,"'"""""",", MIC ua\la,.,an.,•<nluw~wu~, il<"lan.,luw~.;;..,un1 .. .,,~uuB1Ga{ 

i'i~"g"'l"B"11,., 1'1'l~ 1~u L01U<1\l ,;i,, S. aureus, E. coli """Ps. aeruginosa 1,;; """" 90 

(MIC ) f1.,•'1Ufl'l,ul;!J.;;u 0.2, o,88 """ 1,54 u11./irn. "~"'iffu o;1,.,ati.,1ul'l~,;..,u 
90 

ihirn{ii.;., MIC .iuttYu S. aureus, E, coli ''"" Ps. aeruginosa o.151, o.423 
90 

''"" o. 41 3 irn. /"". a,.,o;1fi., 'lu1111,;," 11a"n"""""~' MIC a'111~u S. aureus, E.coli 
90 

'"'" Ps. aeruginosa ,fi,nu s.s1, 17.,sa u.&l:: 1sos4 :un./'JJ'fi!& r;;i1~~n~'lv¥i~;;,uU<?i:U~1 

MIC a'iw'l'u S. 
90 

1 4. 77 un. /ml. 

aureus, E. coli """ Ps. aeruginosa dlu 11,99, 15.38 """ 

~1:um;~u U;UuMB'JJ~~b~uUfi1 MIC 
90 

32 1u1R"'li"~/•rn. w'fo o.oon, o.02s """ o.o3s un./u'1. 1rlil1tl'l'uu1>iuud'iuu'i-

ill"11a "" 1 -l'l u1n.,,";t 1 - 4 """ "l,il>f 1 '"'"'" "" ;nu>l1 tla n"''llnilu "11uiim•.l-iu 1 tYu11u ";; 1 'l'u 
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.J 
!Pl 'l"a 'l'\'.l'VI •'i1nuilo uwu ~"llil\'l s. aureus .J -·· _, 1 1 -11qnuuu\'ll'l<Uil<.,ilnl'll'l'l\'11 •on uw11 u-,•l'IU 

• . . i'iu Fl'J'l:U 1.'l'lll'ilUVIL\'.11 

'il~tldU • • ;Y;l -· d "' .. 1 

(un. /ua.) 
Tlill'lilo">ili'il'l 

"aEIViN~'ilEl\'.J'il'l1Jd1JI. El \'.JQfltlUtl\'.J 11•n"' 1"llU"lll!vn\'I1 
'GtltJ~'W~ .01 5 ,03 .06 .. 125 ,25 ,5 2 4 8 16 32 

u1w;; 'i!uu\l 1 trn.; 122 Q,8 15 67 100 

~ I. fiEl"a 122 a.a 19 57 85 1 00 . 
UBiNflElflBiN 1 22 - 13 67 99 100 .. 
in 115 - 1 3 45 79 99 100 .. - * Ul1J1JMB!J";i:; LVltl 52 2 13 71 98 100 

* l'l<ou1;u;uuwu<u1~u1u1R-,~l'l.,/ua. 
l'lo.,o\'li'f 2 •'lu•uiloui'iu~"llil\'l E. coli i'fqniiull\'l;;,Uil<.,'1iil'l.io\'11 .,nluw11lu-,•'1uR'"' . . 

nu l'lJU'lll!l'lo\'11 

'il~'Wd'IJ • • ,Y;l -· .,I V "' I 

(un./ua.) 'llil l'l'1o.,iiif111 "aBtliN::'ila'l'.l'il'l1Jd1JL a \'.JQflVUU\'.J Wl'l';io!J !"lJU'lll!l'lo\'l1 
Gt1utiu~ ~ 01 5 .03 .as .125 .25 ,5 2 4 8 16 32 

' 

1111'1., 1lluua 1G".; 31 3 51 96 100 

8 L DEl"a 31 3 16 38 1 00 

UBiNflBf1B6l 31 - 3 61 87 100 .. 
l!o 31 1 3 96 100 

• .. -
1J'1ilt.IVID1J"a:::: I.MU 31 32 87 96 

•'iuTuaouwuii"llil\'l Ps. aeruginosa i'fQniiul1\'l;;,uao-,'1i'il'll'l
0

0\'11 .,nluw11 
' 

lu-,•'1ul'l<ou1;u;u.io\'11 i'iu 

4J?.it1dtl • • ,Y;l -· J .,.. "' • 
(un./u<l.) 

'.ilU l'l'1 T• il ii l'l 
"ailtliN::::'ilB\'.J~ltld1JL El \'.J~flUUU\'.J l'Jfl';l'lU ! "lJU'!llJl'lo\'11 

oloui'iuil .125 .25 .5 2 4 8 16 32 
' 

ilLl'l".i 1i!uull1 Gil.; 57 14 58 63 1 00 

B 1. Ga-a 57 31 58 100 . 
Uilii-H1BID'BiN 57 47 100 .. 
l!o 57 2 100 .. - * 
'Wl:IJ'l.JVlilil"a:::: I.Viti 57 

1 2 40 59 75 
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~R<'11JLUUUU'11\11 (un./u ... ) 
.0023 ... 0045 .009 4018 

98 100 

32 87 

12 40 59 

1nuu1n•nuu~u1ruluwijal'l 
( n{u) 

0.005 

Q.0036 

0 .18 

0 .1 09 

1 • 5 

0036 

96 

75 

"'\l'"lflfl'-":tRntttfl{ '1~L1.ii1 ~'1~1 U'~:Uutt ei11""J ~ 1. viuili]vi~ifu ~\!fl'l..d 1. ~~'!! 1.~11 '1m.11B\'J1.1.ufl;l 1. ~u 

1.i1"11'1u LilW1"Wv S. aureus """ E. coli 11.iN,.wa Ps. aeruginosa .fuiiR'-i MIC 90 

1nun;<R<<111;u;u~"~"l'f1ii1un<"iWl'l'ii!v\l Rvu<flfl;, 32 1u1R"'~""''""· "~""'"";, o.oas 

"fl. /u 'ii! • 1 .. mi'1nii fl "'"'" n1:11 R-f \!ITT a 1 URT• 'l'fuR«U L iiu;u 1,;~ \lifo • l'fmrnn 1vimiif1'1;,.I"~" a\lu1-

iiuw au"'"'"",;" Ps. aeruginosa iiluauo\11., 1viiin•.,.,fl1:115"g'uu-,"nauua\lu1iiuwa""'"'"" 
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" .... 
;:! 20 ,r .. 
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A 

. .., 
B . •• . I " Ii . • . I '"' 80 . 

•• 0: • 
.. 

I. I "" . • .. 
..I ~ . I 

~ . "' . 60 . I 
'i . . . • I 

• "' • I . • r 40 • / "' . 
" • , 
(" • ,. 
" 20 • ,. . .r . .. • .. • • • 

•• . . .. 
.03 .06 • 125 .2s .So 2 

~015 .03 .as • 125 .2s .so . • (!Jfl. /!Jlil.) (:un. /mi.) fl'"'Jl:U L 1.11J1JU R'"J'l:t.J 1. 1nJ11tJ 

• i 100 
• • I D c • ? . . ., 80 . • " . ... '"' • 

" • • 
"' 60 • ... .... • 
" • 

• '"' • . 
"" 

40 . r • 
"' 

. • 
• " 20 • • (" . 

" • 
.r .. 

2 4 8 16 32 .. 2 4 8 16 32 . . . . 
(1ln. /irn.) ft'"J11J L 111J'iltJ (!.ill. /!Jlil.) flJ'l:U L tlil"lltJ 

E 

• s. aureus . . 
• P . aeruginosa . . 

E. coli . 
•' •• 

.2s .50 .7S 1 1 • s 2 4 8 16 32 

RJ 111 L 'l/111JU (1111~.,,, .... ,"".) 

1tl'fou 1nuu~YJ'iiiiu.1'~1n"l l'J'l'I! 1ii\u L'1trn~ ,;ff,, S. aureus, Ps. aeruginosa ""~ 
E. coli ;;,V'1<"l'1il .. ~•fl1UW\'j;;'Jvil1 .. ., '~v115 'Gil.; (A). 5 I Gil.; (B). llil'lflilllmi 
(C), u'i (D) ""~ u'iiiu1'!a:u-.~ nm (E) 
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'1011luw11•m~• :ii<10-;11a•u<1.io"! 1.:iu.i Chavicol, Allyl pyrocatechol, Chavibetol, 

Methyl chavicol, Carvacrol, Estragol, Eugenol methyl ether, 1, 8 - Cineol, 

Eugenol ''"" Caryophyllene ''"" Cadinene 1..,u~ Cha vi col :ii']111l°.i'-..1rnuRn •'\i'u (a) 

a<u1ilo.,W<ll Eugenol :ii-;-..u"!oU~o:ii<]wB.i'ou•~a.,,1;] (s) 

Ps . aeruginosa "ANa.ia S. aureus lna' iliu"lnu ~"lifa-...,an"' ,,, .;,;J dim1•.,'1nl'l..1'u.i'u 

,j"""":iiilo.,5u~"l1u:iiq111!",~auuu•.:i•u1uu•nnuau 1an-..am."uulua-.. .. ail'""'nu1"'.,'~uuili""; 

:iiannfl'l'l 'd '1"1'1'1n1'..i'iiuiih11'1" ""'""{ "l U., n '1"1.f u L uu'i11ii' ll'll '1'1'10., il n1" (Crude weight) 

mt~'lflU 1il'l';<J'111'Jl15~"l<J'l••"•jjUil'l";'1<•;;U<flUtUa<U'1fl1"~"11il'1"1 ""U'1~LU1i!o.,iln1".:i<U5t6'1; 

u•nn~•.:i•uu1'""''i!uuil'""; 11~""'"'iiu1.:I~, 5,,,aiilouo-;nan"''"'a'.,maanq11~~"ln1..,.,1~uu­

il 1""iilnvi1u1.;;,,:;,,1.-.r <rn ""nuo~"l 11'11M'ilo.,iln'".:I' u5 , ""i:ii q11t.i',u uuRfi , '\i'u 1.:ltin~• n,., i'lm:n 

'nu.nU'1'l., "'1fl lj'llil°.i'ou mrnn '~ti 1 u LUWl)~"liil nvi.:I. uuh., 'i!uu 5 '""; "" "5 'trni' ~.m11., 'lU ii"l 1u 

ii"':l1 t1\1'l'W ~..., 1ii'VJ-a 1.u-:i,iia'l"':lB Briqvigff11U lil vUt\11, fi~u,,_u...,a_u-ja_iif 1."'3"11illilt1d\1?Ifu.un1 t?J~r1 nnt"'3 

anvi•rn P. longum""" P. peepoloides .:i<t1Ul1".,, ~u11il, ""; i'ia Isobutylamide 

(c14H25NO) !i<J11ll.imi'ou Tubercle bacilli ".iq111l.fu.iaun-n Streptomycin (a) 

flxit1.a.i'~11iiil4t t1'1'1U 1. ~t1-:ifluqvit!l'i1uuufl Wi 1. ~ t1"11tllil '5u ~L"lif fiBt'OJiitl'Ylg~il;Luu.uRYi 1. ~ti wfl ~'t'J!ilfilil\1 

1'111-.,.,i:tmn 'nu.nmhuu., "fl'1ULH'l"'J'llil°'lla"liil'l.,'1flVI L"1Uil" 15uvi.ia 1u""'li'u1M' ,..,, 1-iii~u 

1.ilau '1fll n lu-w~~ L vt~a:JJ11Mfl lilvi'1u UBanvlfe:i ~1.1.a:::U1-m'l.11&11. ~u ~u-jt it'1"'51if tl lil1if '11.IL"a ~ 

.i a.i'•m•URW ''\i' uii"l 3 1.:1'1.u.io MI c m'l fl a' RU"lflU "'"' u "''" 'iJi.J.,j\J~\'lll~«n.,ilnl'J;;'"JuilLlil., -
90 

.:J ""' a" d <r /!; J/ !"i 1"'' _., ,df J I <>I "".J"" O' 

I "VUil ! 1''1., '"' "" '1''11 'll"IU "'" llJU l'J<'l 1 ) !UU ')l'lfi'll il"lol'l., '1illl ')'111' ! 'llU 'l'JtJ<llUl'l<ifll>ll'J< V 

il 1 .. ., 1 ~uuli 1 Ga; """ 5 1 ,,,.;'Jl\'lan .. 1.i1ul'lu"" """"'.,;J" "'"" 1.i't m•a <111aaa.l "m"u'i .,.; ti'f ""I 
"'11u'lu•ru rn'liau """'"nuihn., 1;; auuwl""m'u 1.:ifil uii\.,,," "" mnaaa.lli"l11'i 'lM'1iilNm1uOi , ,;, 

) 
~ J.,,, .,,. ..,f .:J ') "' "I <r "'Q ""' df. I 

2 ;n• •11Uiil'l.,il"ll'1111l'1fl'llU"11'1U"l'lli1'lU'l.,.,'1""'" '" '"w'" •U"""ll'1l11i1'1 """u' '"""UIJ'111'""Ufl<'l 

"' 11Nmn<., '1m:nl'la111u1 ;;~, il'Vi<ln"" 1uw~1.,u '"11'"u'iiiul'lai.J.," tl'I a "" ";1,.,,ih1n" 
;;'1 uU1w"'.i L ~u:uB I. fiiJ.; U&I :::5 L fiiJ.;li (]'VI tauH\1fl'l"'3 L 'OJ~qJ I. Wu lmila \'.Ill.UR ii L ~U~\1 3 ntim 1 vi~:JJl~fl 

L1.uiGt1"'.i6lfi11r'\llf1UCJ&lfleltlel~ LL&1:=U°'1:Uqvifiiluu U'1iluMBlJ"'.i::: Lilltl'WClt1~1-fFV!:U'l]'Vltf~ff61~ ( ~rtu 1.Viuuvt'l.ll 

U'il'IU fl) tL~'"J iJ\'l I@u.io 'l if<J'ou 'lu1n-; ! A'lUUU ;iui511.i'·rn il,jo\'111 nil\ii\'liJil!yw1Ji11mn1J1.J'"l "llo.,vf 

"'"" ".i'a"!li!mn 1 l'i11 tilli.J" •rn ""l!ii"!R'"J'lUU"il"if u 1un«;;1 ii """>fa'iffr•G.,, u \'l"l.1!1'1-l\'l~'l "'"' flmn 
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