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Ufi'Lh 1vrub'Uai fia t~i'U1~1-b''VI1'U'UluVIu1bb~::b~~aam~a"l..-;ij~~~~mhn~VI~~bVI~mnnrn~ 

~ 1~V1'l!1 ~1 b'U'U bf1~1VI'li'~~~umn~~~ 1 'U'I.h::"ll1m1 'VICJ Li a"il~"ii~~ b 'iJ'U~lb Vl~"l..a~n1~bfi~~1 fia , , , 

Propionibacterium acnes (P. acnes) bb~:: Staphylococcus aureus (5. aureus) ~1'U1-;ijvria'UVIU1 

n~1T;h i1 (Cratoxylum formosum) ihh::~'VIfim~ 1 'Uf11~vl1'Ub offafi!~"ii~eY'Ub U'U~1bVII'j"l..B~f11~bn~~b 
1~ 1'~Cltl~:::fl~A: Yl\Pll'U1~~~~1~'U t 'VI'Ub 'Uai~ij~1'Ue.J~:U"il1 nw"ll~ijn'Vf~vll'Ub offa"il~"li~eY'Ub U'U~1 b Vl~"l..a~rn~ 

• 'U 
0 1 'I 1 

... 
~ ~ .q cv o cv .cu::t o .Q .:::. ~ QJ -=- .c:t. q v v q 

bf1~~1 bb~::P!m~1f111:Uf1~~1"l..B-:J~1~'U 1fi~1LtnJn1~1';1V: ~n~~Pn "illn~m~b"il~rum "il-:JVI1~au~~1"ll51'U " , 
b~B'Ufl'Utnt.I'U ~1m•hvh~1t.1mt.1 95% Ethanol r\'1-;ij~~bb~::hh~'Ul~t.lfn~ Partition ~1CJ Hexane bb~:: 

Ethyl acetate 'Vi'11'!Xbb'IX-:!~1CJ Freeze dry method bb~1 'VI~~B'U'l'VI~vll'Ufi!~"li~t~v Disc diffusion 

method nubia P. acnes bb~:: 5. aureus v1u~u1m~boffa 1.5x10"8 CFU/ml bYitJ'Uf111:U-d'Un'U , 

McFarland no.0.5 ~'lrh i1ij'l'VI~~~~~1'Urn~iru5-:~Loffa'!~"liw~~ 2 "llU~~1'U b:iJn bb~:: '111un bJij'l'VI~ 
8u5-:~ P. acnes "il1mT'UVI1 Minimum inhibitory concentration (MIC) "l..B-:J~Tmn~i1t~v Broth 

I t ({ t 

dilution method bWB~~b~anw"llYiij'l'VI6vJ1'U'!~"Ii~~Yi~~ 'VI~~B'Uf111:Ufl-:JI'i'1~1'Uf11CJ.fl1~ f111:Uf1-:JI'i'1 

~1'Ubf1ij V11U~:U1t\J 5-0-Caffeoylquinic acid l~CJ HPLC 'VI~~B'Uf11'j''j'::f11mfimt~v HET-CAM assay 

'VI~~B'U'l'VIt'VI1-:I'!~"Ii11'VIt.l1 bU~CJ'UbYitJuria'Ubb~::VI"'-:Jf11'j'f11'j'vJ1 freeze thaw cycle "il1'U1'U 6 'j'eJ'lJ 

fl1'll~~= i1 ij~'VI~1'Uf11'j'vl1'Uboffa P. acnes bb~:: 5. aureus ~ MIC 25 mg/ml Lriml1~1'j'~fl~~1:U1b~:U 

1'U~1~'U ~f111:UboU:UoU'U 50 mg/ml bb~::: 100 mg/ml ~'Ul1 l'VI'Ub'Ua{~-:~~a~~1~'U1'!Xe.J~bibb~nl'i1-:~n'U ~-:~ 

1 'U~1'Uf111:Ufl-:JI'i'1'V11-:Jf11CJ.fl1~ m1:Uf1-:~l'i'1'VI1~bf1ij f11'j''j'::f11mfia-:~ u~::8-:~f1-:~ij'l'VI~vi'1'Uboffa'!~"li~ 
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ABSTRACT 

Introduction: Toner is clear lotion that applied and wiped out to remove residual dirt from 

the face. Acne is the most common skin disease in the Thai population. The microorganisms 

that cause acne are Propionibacterium acnes (P. acnes) and Staphylococcus aureus (5. 

aureus). Previous research said that Cratoxylumjormosum was active against microorganisms 

that cause acne. Objectives: Development of toner product containing herbal extract for 

acne prone skin. Investigate the stability of the formulations. Methods: Collected plant 

from Charoensri market on September. Plant Extraction with 95% Ethanol. Remove color 

and excessive protein by partition method with Hexane and Ethyl acetate as a solvent. Dry 

out by Freeze dry method. The antimicrobial activity of these extracts was evaluated by 

using inhibition zone toP. acnes and 5. aureus (Adjusted to 1.5x10 1\ 8 CFU I ml compared 

with turbidity of McFarland no. 0. 5) by Disc diffusion method. The result showed that C. 

formosum extract had the best antimicrobial activity against P. acnes and 5. aureus. C. 

formosum extract were also examimated for Minimum inhibitory concentration (MIC). C. 

formosum toner was tested by stability test, HPLC assay, irritation test by HET-CAM assay, 

antimicrobial activity compared between before and after freeze thaw cycle. Result: C. 

jormosum had antimicrobial activity against P. acnes and 5. aureus with MIC value of 25 

mg/ml. Stability test, irritation test and antimicrobial activity test showed that 50 mg/ml and 

100 mg/ml concentration C. formosum toner were not difference. 

Keywords: Cratoxylum jormosum, Antimicrobial activity, Reduce acne toner, 

5-0-Caffeoylquinic acid 
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1. 611'11~Tru 1vrub'UB1~ii611161n~~1 
'U 

v v 

2. e.Jan11~1'Ub:;Jmb'Uf1Vib~fl P.acnes bba~ S.aureus "lJB'I611161n~~1n~h 

bmfl'UbVifl'Utl'U6111l.l11'11~1'U Tetracycline bba~ Ampicillin 
v v 

"' 'VI'LI1 

17 

21 

3. e.Jan11fJ'UfJ'Ib:gB P.acne bba~ S.aureus ~1fl15 broth dillution method 22 
• v v 

4. e.Jan11'Vl~61B'U'l'Vl5~1'Ub:gB~a,h'l"llB'I611161n~~h~bfJ15 broth dillution method 23 . " " 
5. e.Jan11'Vl~61B'U'l'Vl5~1b:gB~a,h'l"llB'1611161n~~h~1fl15 streak plate method 24 

6. e.Jan11'Vl~61B'Ufl11l.Jfl..:Jtil1"lJB'I~1-r'U 1'Vl'Ub'UB{~iJ611161tl~~1f1~1 25 
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" 1. oU'UI'leJ'Uf111bl11'1m.JG'f11Yl"IJ 

" 
2. t:-J~f111~1'Ub;gelbb'Uf1Vlb'1~ P.acnes bb~~ S.aureus "lleJ~G'f11G'ftl~"'il1f1 

~1 btJ'1~'UbVl~'Utl'UG'f11l.J11111~1'U Tetracycline bb~~ Ampicillin 
" " 

3. t:-J~f111V'UV~b;geJ P.acne bb~~ S.aureus ~1~i5 broth dillution method 

4. m1Yibb~~1'lJ.f11yjbbG'f~~'U~bJruV'U~~b~eJ (Inhibition zone) b~eJ P. ances ~1~i5 
" 

"' 'VI'IJ1 

20 

21 

22 

Agar disc diffusion techniques "lleJ~h'l'Ub'UeJ{~:iJG'f11G'ftl~~1~i1m1l.lbil.Ji'U 50 bb~~ 25 

100 mg/ml djmV1~'Un'UmtJlj;g1'U~ Tetracycline 

5. 'Vl~G'feJ'Uf1111~mm~eJ~n'U1"ll1ri ~ihhvnrn 50- 60 g ~nm VJn 30, 120 bb~~ 300 i'U1i!1 26 

6. t:-J~f111'Vl~G'feJ'U irritation score "'JeJ~~11''U1'Vl'Ub'UeJ{~:iJG'f11G'ftl~~1~1~i5 HET-CAM 27 

7. t:-J~f111'Vl~G'feJ'U HPLC "lleJ~G'f11G'fn~~1~G'fn~~1~ ethanol bb~~G'f11G'fn~~-;rvtl~vi'1rn1 27 

partition 

8. tJ~l.J1ru"'.leJ~G'f11 5-o-caffeoylquinic acid 1'UG'f11G'fn~~1~G'fn~~1~ ethano 28 

bb~~G'f11G'fn~~1vtl~v11f111 partition 

9. t:-J~f111'Vl~G'feJ'U HPLC "'JeJ~l'Vl'Ub'UeJ{~:iJG'f11G'ftl~"'i11f1~1~i1f111l.Jbil.Ji'U 50 bb~~ 100 mg/l 29 
" Vi'~neJ'Ubb~~'VI"'~f111vl1 freeze thaw cycle 

10. ml.l1ru"'JeJ~G'f11 5-o-caffeoylquinic acid "'.lml'Vl'Ub'UeJ{~:iJG'f11G'ftl~"'i11f1~1~:iJ 
" 

f111l.lbil-li'U 50 bb~~ 100 mg/l Vi'~neJ'Ubb~~'VI"'~f111vl1 freeze thaw cycle 29 
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fl1111ihA'ruu.i't:::fi113Jb thJ111 ., 

d 
U'VI'VI 1 

'U'VI'I.h 

1 'Vlt!b t~ai (Toner) b .Ut~bfl~a.:~a1m.:~~ihi'm~ru~b .Ut~ 1ait~ 1a"li--w 1 t!fl1'ivl1fl11l.l6'f~a1~~-:~am.hm.Jt! 

1 'U'VIiJTVI~-:1~1 n'l'11 fl11l.la~m~~1 m:.J~~.n ru'fl~1-:JVIU1 t1 amnnffi 'Vli.!b t~aiir.:~"li1 a'\.J~uam'Vl~1 nat~'V11fl ~l.l 

U1'i .:1~1'\ll~a bb~.:JVIU11~ aijfl ru6'fl.l'Um t!fl1'i"li1 f) m~iU'i"'Jl.l"'Jt!~ b u~ n11-:J"'.Jfi!~ ~1-:JVIU1 ila.:~nt!~ .:16'1 n'\.J 'jf1 a~ 
q " 'U 't , 

6'11t!U'i~na'UVI~n1~bbfi Astringent b"lit! alum, zinc phenol sulfonate bbr;=t~ witch hazel ij(")'VlBm~iu 
"' "' ~'ql.l"'.lt! Humectant b"lit! glycerin, sorbitol bbr;=t~ propylene glycol "li1fl~.:Jfl11l.l~l.l<!lt!b"ih~-&'t!~1 "li1a 

1 ~~1 bJbt~.:~&i.:~ a~am1~bb~.:J~1f1fl1'i~1-:JVIU1 bba~ ij6'11t!~6'fl.l"'.lm Alcohol "li1mh:il'~ 1 "'.llJt! "ll1'i~~1-:Jfl11l.l 

lJt!~VIa.:Jb'VI~a~1f1fl1'i~1-:JVIU1 '1'111~bfl~fl11l.l~~m~t!6'f'U1fl'VI~.:J 1 off bbr;=t~VI1-:~~a 1 t!fl1'iiru~.:~~a<ll'VleJt!bUt! 
~ ' 

fl11l.l"lil.l~t! bba~a~b~at!~~~1-:~~i'1 fl'i~~:ija~.:~ijfl11l.l61t!h'l11~"1J1 t~Vi'a.:~~t~"'Ja.:J'\.J'i~b 'Vll"l1 'VlCJ l.l1'Vl~aau 
' ' ~ 

n'VJB't um'iir.:~~.:~b ~a~a~'Vl~v111 ~bn~a1 bta~i11l.l1'W~t~1b.Ut~a~'i~1~u 1 'Vlt!b t~aib ~m -tlt~'V11-:Jb~an1 t~~~ij gl " 'U 'U 

uruV11a1 bba~ir.:~b.Ut~m'ib ~l.ll.la~1'V11-:Jbl"l'i~~n~ 1 ~btn~"llern~t~tht~"'.la.:~ 1 'VlCJ 
"' ~ "" 

1. 'W~t!16'f~'i~1~'U 1 'Vlt!bt~ai~ij6'11t~~al.l"'.la.:Ja1'i6'1n~~"'J1 t!5'i'il.l"'J1~ 
~ 

2. Pi f1~1 fi'VJB~1t!~r;'t~'Vl~ b Ut!6'11 b VI ~"'J a.:~ fl1'j btl~ a1"1J a.:~ 6'11'i6'1rl ~~"'J bba ~t.J~ ~.nru,1 'Vlt!b t~ai~ijfi'dt!t.J6'1l.l 
"I ' ' 

... "" 
"1Ja.:J6'11'i6'1f1~'Vl"'J 

3. Pin~1fl11l.lfl.:J~1"1Ja.:J~~~.nru,1 'Vlt!b t~ai~1l.l6'1~'i~1~'U~'W~t!11~ 
~ 

"'JaUb'tl~'tlv.:ilfl'i.:in1'i1ia 

1. Pin~1~"1JVfa.:~~t11t~n1flB6'11tl~ij(")'Vlt~1t!~a~'Vl~'l'111~bn~a1 1~bbn b~a Propionibacterium 

acnes bbr;=t~ Staphylococcus aureus 

2. fl1'ib~~CJl.l6'11'ian~~1 bta~1bfl'i1~'1-1VI1mmrua11a1f!ty 
3. fl1'iPif1~1flfii6'1UI~fl1'i~1tlb ~a~-011 ~bf1~a1 b ~a 1m t!fl1'in1VIt!~ml.l1filffi m t!~~ ~nrusfi 

' 
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'VI~"'a.:J 

6. m~~\ill'l..m.J~\Jlnru'tl~'Uu. ut.mm:a;hf.l'VIa~l 'VI I'll 'W 1"'m ~n'U~th:ma'Um~ 

'lh:: la"'fu;1A1fl'h~:: 1f1~u 

1. 1~61\?1~\P\'1-r'U 1 'VI'Ub 'Uai~ii~1'Ue.J61~'ll a.:J611~61 n~~"ll~ii n'VI~~1'U':il"'~~~ b iJ'U611b 'VI\Jl'lla.:Jm~bn~ cu IU'I " 1 

~1 

2. b~miJ'Wm~l~~l'lrurht~n'Ue.J~\Jlnru"fl1'VI'Wb'Uai , 

3. "'~m~ilwih61~'W 1 ~~'VI~m 1"!!~1m.:J~11'11 ll ~.:J':il1n~1-:Jth:: l 'VII"! -d1f.l t '~Xll"l~~~n':il'lla.:J"!l1 ~~'W 1'1-:J , ~ 

bb"':: lV'U m~b61~~~1f.J 1~ '!Xbbrhh::b 'VII"! 

4. biJ'Wm~61~1-:J~"'ri1b ~~ t ~bbne.J~\Jle.J"''VI1-:Jm~bn~\Jl~ 1~f.Jm~ t -&'l 'VI I'll 'U 1"'~'U11 'Wu."'::l'l11~~'VI1-:J 
~ ~ 

bfl61"!lm~~~1th::f.ln\?11-&' l~a-d1f.11-.ij'f.lu."'::~\ill'W1a.:Jri'm1~~':il1nfliitlruun1 'VIf.l t ~ln~th:: 1f.l"lli1 
, 'U \J " ClJ 

biJ'U~tlu~~~~1n~.:J~'U 
~ 



• 

'VIt'J't!t~ ~UJ1l~f1'U IJ.il::n~t~tJIJ.'U1fl111lAfl'tJeH 1A~.:~m~1~a 

Lm~\911m 1 'U.fl1RBG'I1'U'iit!1l'tl~ ni1 11 L ~ e:J'th.huae:J~ Lb~~~e:Jfl~ -:Jii1G'I"l11&lb Llf mm1''U'tl1~'Vl1'U 
'U 

G'l11l11mn'U 1 ueie:J'U hil'l~e:J~~ -:Ji1 L ~e:J'l11111"i11vt'l11a 1 '\.J~e:J-:JI'l~1~LL~~"'-r1-:J11tJ hi LG'I~ll LL~~Rru~cr1~ a 1~ 
'U 

vl1 m1Pi mm de:J-:J9i''Une:J'\.Jvt'th0 W'Ul1G'I11G'In~i1ii ')'VIB9i'1'1.Je:Je:Jn~ib~i'I.Jvi L~'\.J ~-:Jii Lb 'I.J'dfi~ 1 'Ufl11 L ~lllJ~Fh 
1-H'LbtlG'I11G'Itl~"i11fl1 'Ui'd L~tJfl11tJ1G'I11G'Itl~i'd1l1~WJ'I.J11-H' bD'\.Jb 'd"l1~1e:J1-:J'\.J1L 'I.JYi"li1tJ"l1~~e:Jfl11bbtl bL~~"(j..ij~ 

~ -:JG'In'tl1n'U'U~'dvt'!!-:J L ~ e:1 1 vt1~'1.J1'11lm11Ja'\.J:v~'l111 'tla m1-a''ULR~ e:J'\.Jbl'l1'1!t~il :vm1~1'\.Jfl111l'Vlmnvt~1 a 
'U ~ ~ 

,;1mw 1 '\.J~'\.J.yi..ij'-:Jvt1'~e:J'Um1"l151il~e:J 1 'tl1~ 
' 

n1~'VIti'VI1'U1~~wn~~1l/il1~il'UL'VIf1 (information) flL~a1.Uv.:~ 

fl11Lil~a1iivt~1t!ih~t!~'d1ln'\.J 1~LLn' fl11bbU-:JIPi''d"!Je:J-:J~'d'VI'Ii'-:Ji'\.J stratum corneum Vi'1l1mil'I.J1'tl 

(Hyperkeratinization) L:8mb'UflVh~tJ Propionibacterium acnes IJ.~~ Staphylococcus aureus fl11 

t:J~I1l1"l1~'\.J.yi1l1mil'I.JLb~~m~'U1'\.Jfl11BmG'I'U"!le:J-:!~1vt'li'-:! fl111''U'tl1~'Vl1'\.Jmvt11 Lb~~ ~'\.J5m11l Ltl'U9i''U 
' 

Propionibacterium acnes bD'\.Jb.yf e:Jbb'UflVib~tJbbmll'U'dfl~'tlbb vl-l ~11-:Joii::il'lbb'I.J'I.J Facultative 

anaerobe W'Uvi~"l'VI'Ii'-:J L~t! b1l'W1~'U~b 1W~'dvt'ti1 b U'\.Jb ~e:J bb 'UflVi b~tl.yi tle:J 1-H'Lil~~b 

Staphylococcus au reus b D'\.Jb.yf e:Jbb'UflVib~tlbbmll'U'dfl~'tl~1-lfl~1l ~11-:!,;11'1 bb'U'U Facultative 

anaerobe 'W'U1J1fl.yi'U~b 'dW~'d'VI'Ii'-:! bb~~'W'U 1m '\.J'Vl1-lb~'\.Je:J1VI11 G'I11J11flvl11-H'bn~a'd bb~~ l1fl'Vl1-:!~1VI'Ii' \1 

L"li'I.J impetigo, cellulitis, wound infection 
"" ...~.... .! ,., Jl .... 
'W'ti'VI1lt'J'VI :ifi1'U L 'tiel 'l il'ti'W 

~ Q. ~ 
"l1e:JTV1tl1!'11G'I\911 Cratoxylum formosum (Jack) Dyer 

,;m-:JP! Clusiaceae 
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bb~ ~iiLl1 tn..:Ja b VI~ fl'IU'Ubb~'l~h.Jflfl m.n 

1 Ub~tl1 b~CJ'II'11'1<ff1lJ 1U1'1~bbnlJ 1 "lJmru Vl~fl1U"llflU"ll'U1'U tJmCJ 1 UlJ'UVI~flbb Vl~lJ "llflU 1 U 1fi'..:Jb~CJU 
~ ~ 

~.b 1 ui1"ll'U~~bBCJ~~'Ii.'1fl'I~1'U 1 UBfl'Ua"/!lJ~Bfl'U5..:Jbb~'l b~CJU bU'UiJ'U1111 'l.Jf1~VI'U11~~b~'Ub~fl'UoWlJ~'IVIlJ~ 
'\J "'I'U , 

b iJ'Ua"/!lJ~e:ifl'U 1 ubbnab ~mi.'1~ b~CJu bn~CJ..:~ el11 u~1'UU'Ubtl'Uir'U ~1'U~1..:~ii~BlJm~~1CJ~11 tJ1 ubbnabb~..:~ 
~ 

Vl~flabbi.'1~ 

~Bn"liBBBm tl'Um~~n~J~1lJ~..:Jb VIUB1BCJbbC.J~ 1 u n~u~Bna"l!11BlJ"l!lJ~e:leJ'U5..:~ bb~..:J n~u~Bnu1..:~ i1 ' ~ 

5 n~u iin~'UVIfllJBfl'U1 Bfln1P11lJ"I!Bn1u bni.'11b~~~ii..S1'U1'UlJ1n ~'U abVI~fl'l tl1'Ubnl.'11b~fllJ~~n'UbU'U 3 

n~lJ bnl.'11b~~bi:iCJ i1n1'Ubni.'11~1biiCJab~CJ1BB'Uii 3 eJ'U ii-r..:~1"liB~bVIUm..:Jn~u n~Ub~CJ'I ii 5 n~u ab~CJ1 ' ~ 

BB'UU'Ubb~..:J 

C.Jmb~..:J bb~J~n1~ 1tJ1"liLbnlJm~i.'11CJ ni1..:~ 1 b"I!'U~blJIP11 m1 2 b"I!'U~blJm C.J~ii'U1~"ll11~~1Pl1lJel1 b~fl 
~ 

lJ m1fllJ5..:~~~~.rnfllJ CJB~Bfl'U 1 i1'utJ1~'Vl1'Ub U'U~nl.'1~ 

~111tn1'VICJ 1i 11n C.Ji.'1lJnuVI1bb~1VIlJ bb~~11ntJ~11VIm~Bn ~lJLl1~lJ 1'W~~ 3 r1~..:1 'Yi'ui11.'11.'111~ 
~ 

LLni11.'11.'111~'Yi'~ Ll1m..:~ 'Vl11BmL~J~n"llB..:Ja'WLvh 11mL~~ 1u Ll1~lJfl'UbU'UCJ1bbntJ1~Yi'B..:~ ~'U m..:~~1mtJ~Bn~'U 

'V11bbtl~'U Ll1~lJbU~fln~'U fl'Ubbtl611Plfln11 bU~flmb~~ 1 u ~1C.Jl.'1lJnULl1iJ'UlJ~~~11 'Vl1bbm1flel1VIti..:JU1'1 
' 

~ n 1 'Ui.'1n~~1 (Crato)(\/lum Blume) ~fl 1~11Ltl'U~n~'UU1'UvlriB'U<ff1'1bU'Uvlf~ nn'U~~1VI1'U"1111 ' "/ ~ 

BU~11"1!61Ubb~~Bi.'11'U 1~CJtiCJlJ'I11~BnVI~flCJfl~Bfl'UlJ11 oHU1'11i.'1fl1VI11b YiB 1 ~ bfl~1i.'1b tJ~m i111CJ'I1'U11 
' ' 

i.'1111.'1n~~1nbfl'Vl1'Ufl~"llfl..:J1 u~1 iir111lJ bU'UVl~~1lJ1n 1 'UVI'U 1~CJiiri1 LD50 lJ1nn11 32 n-rlJ~Bil1~n1'lJ 6/1..:~ 
~ 

Lbi.'1~..:~1 ~b~'U11L U'Ui.'1111.'1n~vli1m1lJU~B~.tlCJ~..:J fl..:JfltJ1~nBU'Vl1..:Jbfliivl~u 1 'U 1 U~1flfl chlorogenic acid 

~..:~~u1'UtJ~lJ1UJ~..:J5..:~feJCJ~~ 60 "llfl'li.'111Lfli1~'1VIlJ~ 1fl'l~'llJ1flfl fl'4W'U5"l!B'I dicaffeoylquinic acid 

bb~~ ferulic acid ~1n 1fl1..:Ji.'1f1..:J'Vl1'1bfli1 ~~~u11 chlorogenic acid b tl'Ui.'111n~lJ bfli.'1b 'V!Bivl Lfi ~~1n 

cinnamic acids bb~~ quinic acid L~CJniP11lJ~fl IUPAC 11 5-0-caffeoylquinic acid Vl~fl 3-CQA 1.'111 

chlorogenic acid LU'Ui.'111U1~nflu 1 ~~Yl'UB~nvli1n'Vlt~1'Ufl'UlJ~~i.'11~vli.'1'1 'Ufln~1ntf ~1nm1Pin~1 VI , '\J 'IJ 

b dB..:~~'U~u'i1 i.'111i.'1n~~1iiflrui.'1lJuru 'Um1~1'Um1L ~~ru"l!B'~~~oa~vlvh 1 ~Lil~~11~ 
' v ' 
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fl1':i~::~1t~1VI'LIL'Livi (Toner solution) b tl'Ubrl~em11e:n.:J~ii~m~ru~b tl'U 1J;1-B''U 1G'f 1 offci'1V11'uvn 

'\J'U 1 '\JV!'IJTVl~.:Jfi11a1-:JVl1J1 bba'J b ~~88fi~'JtJci'1 ~ iifl fl!i;'fl.J'IJ'1J1 'Ufi11"1h tln1~i'U1"1Jl.l"1J'U~ b U~n11-:J"1Jru~a 1-:J 
' 'lJ' 

1'Vl'Ub'Uai~1hlih11'U'th~na'UV!~n 1~bbtl Astringent b"li'U alum, zinc phenol sulfonate bbJ;1~ witch 

hazel iin'Vl~m~i'U1"1Jl.l"1J'U '\Ja.:Jn\J~.:JG'fm.l1na~~'U1'U1"1Jl.l"1J'U Humectant b"li'U olycerin, sorbitol bbrt~ 
.. , '\J" , 'U q :::> 

propylene glycol "1i1tJ~.:Jf111l.l~l.l~'UboU1~.ff'U~1 "1i1t1 1 ~~1 1lJbb~.:J ~.:J J;1~G'f.tl11~bb~.:J'il1nm1a1-:JVI111 bbrt~ 
ii~Tue.JG'fl.l"lla.:~ Alcohol "li1mhil~ 1 "ll~'U "li'11~a1-:Jf111l.l~'U~Vlrt.:JbVl~€J'il1 nm1a1-:~V11J1 vi'11~di~fl11l.l'!~n 

'lJ 

b~'UG'f'\J1tJV!~.:J 1 off bbrt~"li'J tl£J'\J&.:J'ilfl;g~f)'Ub tl'UG'f1b Vll'l"118.:!fi11 bfl ~~h bb~81'iltl8 1 ~bfl~ n111~fl1tl b~ 8-:J~€1 
' ' 

m1u11.:~~1~11ru bb~~1'Ul-l1n'iJ~lJ.:~b1J'Ub~m~l-lm1l-l"lil-l~'U bbrt~rt~b~a'U'il~!?l1.:~~1 ~.:~iirl11l-lG'f'U1'ili.hw"ll 
, 'I q 'I 

1 'Uli'a.:J~'U"1Ja.:J't.h~b'Vlf'11 'Vltl l.l1'Vl~G'fa'I.Jfl'V1~1 'Um1Er.:~&.:Jb~a'ilrt;g~~vh 1 ~bn~~d b ~al.J1~ \Pll'U1b tl'UG'fl'l1toi'11''U 
"I ' " 

1 'Vl'Ub'Uaib~mtl'U'V11-:Jb~an 1 'U~~iiuruVl1~1 
'lJ "' 



~tiUUU.:J1'1J1~EJ 

d 
U'VI'VI 3 

\l1'1J1:ij'trd'biJ'U~n~ru~m11:ij'm:S'l'Vl~f!eJ\l (Experimental design) L~eJPln~Tlh~~h16n11vhu 
L~eJ Staphylococcus aureus LLfl~ Propionibacterium acnes "lleJ\lii'1116'1fl~~'J dJn LLfl~thun LLfl~tJ1 
ii'111ii'1nl>l~"!l~i1t)'V1Bvhu L <ffe1~ ~~'!l>llnWI'lJ't.m tl'U vh~'u 1 'Vl'UL 'l,m{~ij fl'J 1l.lfl\l ~ 1 ii'11l.l11~1'iTuL <ffeJfl'!flilw~ 
L U'Uii'11 L 'Vll'lm1 Ln~~'J 1~ • 

~na-anf! IJ,fl~a1"atfliitfl m 'Un1"a1~v 
1. Ethyl alcohol anhydrous for HPLC (Carlo Erba Reagents, Halmar (1.h~L'VlP11'VltJ ~1tll>l)) 

2. Hexane 

3. Ethyl acetate 

4. Glycerin 

5. Propylene glycol 

6. Sorbital 

7. Tetracycline 

8. Ampicillin 

9. 0.1 N NaOH 

10. 0.9% NaCl solution 

11. 0.1% Phosphoric acid 

12. Acetronitrile 

13. 5-o-caffeoylquinic acid 

" " 14. ell'Vl11L~t.l'lLiJeJ 

a. Nutrient broth 

b. Nutrient agar 
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"'" .. 1. bflieNl.leJ 

1) bfl~e:J~i~b Vl!'.l~qjqj1n1f'IU. 'U'U'VIlj'U (rotary evaporator) 

2) bfl~e:J~ Freeze dryer 

3) bfl~e:J~ High performance liquid chromatography (HPLC) 

4) bfl~e:J.:Ji1m11n11'Vl~(le:J.:J Hen's Egg test on the Chorioallantoic membrane (HET-

CAM) 

5) bfl~e:J~ Hot air oven 
' ... 

6) bfl~e:J~Dl.lb;ge:J (incubator) 

"'" 7) bflie:J~ Autoclave 

8) ~ Laminar air flow 
'U 

2. mJmru 
' 

1) Micropipette "I.I'U1~ 10-50 IJL bb(l~ 100-1000 IJL 

2) "IJ'J~bn'Ul.'11ibb'U'Ui1~.J1tJ~ 

3) Cuvette 

4) Cotton swab 

5) Forceps 

6) Inoculating loop U.(l~ Inoculating needle 

7) Stirring rod 

8) Dropper 

9) Round bottom flask 

10) Receiving flask 

11) Eppendorf tube 

12) Cork borer 

13) Seperatory funnel 

14) Tube 

15) Petridish 



16) Percolation flask 

17) Beaker "ll'U1~ 25, 50, 100, 250, 500 bb~::: 1000 ml 

18) Volumetri flask "ll'U1~ 500 bb~::: 1000 ml 

19) Cylinder "lJ'U1~ 25, 50 bb~::: 1000 ml 

.. 
fl1'HPI~f.J~it1'Ht~fl~fl1V1'VI'UL'Utli1i11flit1"iittlfl~1 

... ., "" 
1. fl1"iLPI"if.J~it1"iitflfi'W't1 

1.1 ih;i'1a~1.:~ 1 u~1lJ1fl'lYil'Ubb~.:~a-D'Vl~bm\Pnau 

1.2 'U~~~"lJ'U1~ btl'U 1 'U~bb ~.:Jbb~:::tl~11'!':il1flfld1lJ"ir'U 

1.3 .ff.:~c.~.:~YJ"l:lbb~.:!~'U~~::;baa~ 150 g VllJfl~'Jf.l 95% Ethanol mlJ1(Pl~ 200 ml1'U 

m"l:f'U:::Viuua.:~ 

1.4 b"lJ~1a1~an~bU'Ufl~.:~fl~11 an~Yl"l:fbtl'Unm 24 .ff11lJ.:~ ~aru'VI.n~~m 
, 'II 

' ' Q.l 0 .., odil ..::111 ~ cv 

1.6 ~:::b'VIf.I(Pl'J'V11~:::ma~'Jmma.:~ Rotary evaporator 'Vl~ruWJll 50°( fl'J1lJ~'U 

150 mbar 

1.7 '111a1~an~.Yh:::b'VIabb~.:~l.n~:::~1a~1atl11'Uam1~1'Ua1~an~ 330 g: .J, 800 ml 

1.8 b~lJ hexane ~.:~1tl Partition ':il'U.ff'U Hexane 1a 

1.9 'l11.ff'Utl1lJ1b~lJ ethyl acetate ~.:~1tJ partition ':il'U1a 
V ~ I I 

1.10 ~:::b'VIf.lbb~.:J-a''U'I11~1mfl~a.:~ Rotary evaporator Vi~ruVI.fJ~ 50°( fl'J1lJ~'U 

150 mbar 

1.11 '1111tlbb"li"lia.:~Lb"libb~.:Jb~a1~(Plfl(Pl:::na'U ':il1n,!'Ul'11m~~:::b'VItlbb~.:J~'Ja freeze dryer 

1.12 '111a1~a n~bb ~.:~bnu 1 'U"lJ'J~~~fl'J1lJ:ff'U 
'II 

15 
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J II .ell u 4 

2.~~aauq~5~1u~a~w~a~a1~an~w~ 

.. Jl .. 
2.1 m~L~~li3JL~a~a~w • 

v v v 

2.1.1 t:rm:b~B 5. aureus 'U'Ufl1'V11"J"batJ'Ib~B NA (Nutrient agar) um: P. acne 

'U'Ufl1'V111b~tl'lb~B BHI (Brain heart infusion) agar ~mu.nii 3rC LiJ'U 
' 'IJ 

b1fn 24 -B'11l.J'I 

2.1.2 ~1m~B 5. aureus a-:~1'Ufl1'VI11b~CJ'Ib~B Nutrient Broth (NB) Ufi:; P. acne a-:~ 
1 'U eJTVI1 1 

b~CJ'Ib~B BHI broth b~1~~mu.nii 3rc btl'Unm 24 -8'11l.l-:~ 
, 'IJ 

No.0.5 (5x105 du/ml) ~f111l.ltJ111'l~'U 625 nm 

v v v 

2.2.1 swap b~B 5. aureus a-:J'U'Ufl1'VI1"J"batJ'Ib~B NA fJ.fi:; P. acne a'I'U'U 

fl1'VI11b~CJ'Ib~fl BHI agar ~bl'l1tJl.l H 
' v 

2.2.2 11-:1 dish Yiiia1"J"anvrrhl'n-:~ 3 "lliil11f111l.lboffl.loff'U 200 mg! ml bba~ 

Tetracycline bba~ Ampicillin btl'Uiildl'l1'U~l.l 

2.2.3 t11 plate oX-:JV1l.l!111tJb~1~b~B1'Ubl'l~B'ID'Ub~B~mu'VI.nii 37 oc btl'U 
• 'IJ 

'j~tJ~bdfn 24 -B'11l.J'I 

2.2.4 1'111Fl11l.ln11'1"tleJ'I inhibition zone "llfl'lbb~a~a11 

2. 3 n 1 ~'VI1 fh f1113.1 L 'ti' 3J'ti' 'U ~01~· i\ ~~· a13.11~miu i ~ L l a 1~ (Minimum inhibitory 

concentration: MIC) 1~a15 broth dilution method 

2.3.1 bl'l1tJl.l'VIaeJ111'Vl!11aeJ-:~oX-:~VIl.ll11 5 'VIaBI111111m~tJ'Uba"tJ"J"~'U , 
2.3.2 111111fl1'V111b~tJ'Ib~B Nutrient Broth bba~ BHI broth t.J~l.J11'11 0.5 ml1~a-:~1'U 

'IJ 

'VIaeJ!11'Vl!1laB-:~ 

2.3.3 ~111a1"J"ani11Yl"llm1l.lboffl.loff'U 400 mg/ml ml.l11'11 0.5 ml a-:~1'U'VIaeJI11 

'Vll11aB-:~~ 1 b"ll~11~\-D'1n'U 

2.3.4 !11!11a11"il1n'VIaB!11'Vll11aB-:~~ 1 l.l1 0.5 ml bb~11~a-:~1 'U'VIaB!11'Vl111aB-:~~ 2 
'IJ 

b"ll~11~b-D'1n'U "il1mY'U'v11~BhJb~BtJ 'l1'U'VIaB!11~ 3 bba~ 41111a1'U'VIaBI11 

~ 51~111!11a11~'1~1'U1'U 0.5 ml 
'lJ 

2.3.5 b~l.lb~B"ila:a~~bl'l1tJl.lHbvh McFarland No.0.5 ml.l1m 0.5 ml a-:~1'U , 

'VJn'VIaeJI11'Vll11aB'I1111tJ 5. aureus b~l.la'I1'Um'VI11b~CJ'Ib~B Nutrient Broth fJ.fi:; 

P. acne b~l.la-:~1'Um'VI11b~~m~B BHI broth 
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2.3.6 bl'l~tllJ positive control f.iam Tetracycline bb!;l:::bl'l~tllJ negative control f.ia 

"' 
tJl 

2.3. 7 tJlVI!;le:J~'VI~!;le:J~~..:I'VIlJ~ hJbvn:::b~e:J b'Ubrl~eJ·rtJ'Ub~e:J~e:JWVI.fliJ 37 °( 
' 'U 

btl'U1:::CJ:::nm 24 -&'1bJ~ 

2.3.8 "'~ bnl'lVI!;lv~~iJfl1llJ b <U'll-ff'U~l~~~VI!;la~ bb 1nm~ 1~t~rl1llJ b ilJi'LI,!'U"iJ::: 
' 

concentration, MBC) LfltJ1fi Steak plate method 

2.4.1 tJl cotton ~lJ!;l~b'UVI!;lv~m~'VInVI!;le:J~"illnnl1'VI~!;le:J~~ 2.3 bb~1tJllJl 
' ' .:' X 

swab !;l~U'Ue:Jl'VIl1b!;ltJ~b"l!e:J NA bb!;l::: BHI agar 

2.3.3 tJl plate ~~VIlJ~1tlwn:::b~a1'Librl~e:J~i.J'Ub~e:J~~ruwJi1 37 oc btl'LI 

1:::m~nm 24 i1llJ~ 

2.3.4 "'~nl'l plate ~iJrl1llJboUlJoU'U~l~'l~ plate bb1nvfuJiJb~e:J~!;l~'Y'l~'U l~CJ 
fnllJ b oU'UoU'U,r'U "iJ::: b tl'UfnllJ b oU'UoU'U~l~~~~llJ l1 t1'9ll b ~e:J"il !;l~'Y'l1~ 

' ' 

3. n1"5L~~a11~~"5~hiu 1 VJ'LIL 'Liel'i~iiaT~iHlfl~1nV4'!1L U'Lifl1'Litl"5::nvu 

~m~hru 1 'VI'Ub'Lia1~iJ~l1~n~~1b tl'LIG11'Litl1:::nau ~~~'~l~1l~~ 1 
'U 

"' 
~l1~tl~"illn&i1 fl1llJ 

boUlJoU'U 500 mg/m; 

Glycerin 

Propylene glycol 

Deionized water 

tl"5:: 1t~'!I'LI1 1.1~1-iu 

('VIu1vh'LI~1-iu> 

Active ingredient 

Humectant 

Humectant 

Solvent 

0 Q,l d 
~1"5'U'VI 1 

1 ml 

0.3 ml 

0.15 ml 

qs to 5 ml 

0 ., d 
~1"5'U'VI 2 

2 ml 

0.3 ml 

0.15 ml 

qs to 5 ml 



• 

4. n1':iflfliilv'Ufl1111fl.:Ji1'lleNI~1i''U1fi'UL'LIV{vlihnoaanfl~11fla15 freeze thaw cycle 

4.1 t11~11'u 1 'Vl'UL tm'i~iiG'ITH'fn~~1n~"'llt.lbR'U H~e:lt1JVIfliJ 5 oc bU'Unm 24 .a-1 1~N 
' " 
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4.2 :u1mfut11~11''U 1 'Vl'Ub'Uel'fl'U'!X1-ffa 4.1 h.JLR'U H~aruV!fliJ 45 oc biJ'Un~n 24 .a-1 1:u.:~ 1~CJ 
' " 

ir'U b tl'U 1 jv'U 

4.3 'Vl1~.:~V1:u~ 6 je:J'U bb~1'th~biJ'U~fi11:Uf!~l9i'1'V11.:~mCJm'l"l 1~bbrlfll1:u 1G'fbbr;J~a bb(;l~ fll1:ufl.:~l9i'l 
" 

'V11.:Jbflii 1~bbrl fl1111bU'Und~-~1.:J Lbr;J~U~:U1f,1JG'f1j 5-o-caffeoylquinic acid ~1CJL'Vlfi'Wfl1flj 

~n1 'VljmTrJYJt.Jj~a'Vlfim'l"lG'I.:J 
" 

5. n1':iflf!iilv'Uqfi~A1'U'J~ii'W'llv.:l~1i''U Lfi'UL'Ua{vliia1':iiilflfi:U1n-w'!l1fla agar well diffusion 
IJ IJ " v 1LI 

5.1 swap b~e:J 5. aureus r;J.:J'U'Ue:J1V11jb~CJ.:Jb~e:J NA um~ P. acne r;J.:J'U'UB1VI1d L~CJ.:JL~€1 BHI 

agar 
" " 5.2 b~1~€11V11jb~CJ.:Jb~e:J~1CJ cork borer 'il1'Ul'U 4 Vlr;J:U 

' 
5.3 b~hJ1'Vl'Ub'Uv'i~iiG'f1jG'ffl~:U1n~1fi11:Ub-iJ:u"li''U 50 bbr;J~ 100 mg/ml rle:J'Ubbr;l~VI~.:J 

n1jvl1 freeze thaw cycle, 1 'Vl'UL'Ua'ivlbJiiG'f1jG'ffl~~1n~1 rle:J'ULbr;J~VI~.:Jvl1 
freeze thaw cyclebbr;l~ CJ1 tetracycline r;J.:J1'ULb~r;J~VI~:U 

5.4 1l1 plate ~~VI:u~1'Llb'l"l1~L~v1'Ubfl~e:J.:JU'UL~e:J~vruV!fliJ 37 oc bU'Uj~CJ~b'Jm 
' " 

24 .a-11~N 

5.5 1'~m1:un1'1.:J'lle:J.:J inhibition zone 'lJB.:JLb~r;J~G'f1j 
' " 

6. n1':iflfliilv'Un1':i':i:fl1E.ILAv.:l'llv-3~1i''U1fi'UL'Uv{Viiia1':iiilflfl~bA1EJ15 HET-CAM 

6.1 'Wn (incubate) hi1n'1 'UG'ffl1l~-vi bVI111~G'f11 (37.8 ± 0.2°( Ur;J~f111:U~'UG1:U~'Vlfi 58±2%) 

VI:U'U'I"l~n hl 15 i'U1VJ'Vln 2 i1 1:u~ 'Vln1'ULU'Unm 9 1'W 
' ' ' 

6.2 b~an1"1l~iiJ1VIirn 50 - 60 g :U1aa~mCJ1~LbG'f~bvlvVI1 air cell 

6.3 L:U1~Lt.l~em1"1l~1'U~ii air cell aan 1i'Ll1n~'UL~m~:u~1'U1'W'emn 
' 

6.4 u'WVin~n~ru~'lle:J.:JVIr;Je:J~b~e:J~ 1 'U 1"1l 

6.5 VICJ~G'f1j'Vl~G'fe:J'U 1~un1'Vl'Ub'Uvi~iiG'f1jG'ffl~~1fi11:Ub-iJ:u"li''U 50 Lbr;J~ 100 mg/ml, G'f1jG'ffl~~1 
fll1:Ub-ff:uoff'U 100 mg/ml, 1'Vl'Ub'Uv1vlhi:i1G'f1jG'ffl~~h 1~CJ:i1 0.1 N NaOH bLr;J~ 0.9% 

Normal saline solution LU'UI9i'1f!1'Ufi:U 
' 

Vlr;Je:J~L~e:J~ L"li'U n1jiiL~a~aan:u1nVIr;Je:J~L~e:J~ (Vascular hemorrhage) n1jLb~naan'lJe:J.:J 

Vfr;Je:J~b~e:J~ (vascular lysis) Vl~mn~n1dLa£JG'f.f11'1"l ~n~~ne:J'U'llm1t.Jj~'U (Coagulation) ~~ 

u'UVin~n~ru~bU'Ufi~LL'U'Ufl11m~fl1mfia.:~ (irritation score) ~nm~1.:1 '1 bbr;l~bbt.lm-m 



• 

• 
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7. n1'iVIfli1e:J'U'YI1tn111Wi11'i~hAty'tlv.:Ji11flll HPLC assay 

\9l~T'i1Gie:J'UU~1!1ruG111 5-o-caffeoylquinic acid lu 1 'Vl'Ub tmi~ijG111Gin~~1f'l111JboD1l-ii''U 50 bb61~ 
100 mg/ml ~~ne:J'Ubb61~'Yia~m1'Vl~Gie:J'Uf'l111Jfl~~\ G11~Gin~~11 'Uoff'U,J1 bb61~G111Gin~~11 'Uoff'U Ethanol 

~'Jtlbfl~e:J~ High performance Liquid chromatography (HPLC) 1~CJ1oHG1.fi11~~H"t'Ufl1~'Vl~G1e:J~ 

tJ~~fle:J'U~'JCJ~fi~1'U'Y\9l.fl1flbfl~e:J'U~ (mobile phase) ~e:J 0.1 formic acid in water bb61~ acetronitrile 

B\91~1fl1~1VIG1"1Je:J~1rul1flbfl~e:J'U~ (flow rate) 1 ml/min ~1e:Jci1~ 1 ml ~nu~1'U guard-column "!J'U1~ 

4.0 x 2.0 1J1J. ~~b~e:J1Jn'Ufle:Ja1J1.JVi'li ~e:J C18 Luna reverse-phase column (250 mm x 4.6 mm, 5 

mm particle size) bbG1~lbfl~1~'1-1~mtl'Urn11JboD1J-iJ'U"!Je:J~ 5-o-caffeoylquinic acid 



d 
'U~~ 4 

Nan1~1~aua~vn~~1aNan1~1~a 

4.1 m~ilnfi.W'ti 

t.h~1hJa'Ubb~.:J bb~:::'\.J\11 :U1m)\J'IJT~"!lhh-'llJf1~1CJ 95% Ethanol bbiK1'111hh:::b'VlCJbb~.:J~'dCJ rotary 

evaporator :u1ml\.t'l11hJ partition ~'dCJ hexane bb~::: ethanol bbiK1'111hh:::b'VlCJbb~.:J~'dCJ freeze dryer 

bblK1bn'U?~11?~nl'lbb~.:J bb?~l'l.:J~.:J';j'tJ~ 1 bb~:::l"l1'U'dru'Vl1-raa~:::"lla.:J(:Jm.J~(;l bb?~l'l.:J~.:J(;l111-:J~ 2 

.. 
• 

.. 

" 

.. 

Partition ll1u hexane 

'ilU~U hexane 1a 

.... ., cs , 

M~n~~UM~~e~~~ft16 

95%Ethanol 

'Ill' ., ., ... 

'i::LMO;J1U.M~fi16Ul'HH Rotary 

evaporator ~NM.!Jil 50 oc 
1'11111fi''U 150 mbar 

Partition ll1u ethyl acetate 

;:tui'u ethy\ acetate 1a 

'l:::nm~uJ utJo 
.. Rotary evaporator 

'!WfiiJii so ·c 
fllU.JYlU I SO mbar 
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.. 
~urnfh~m freeze dry 

. "' 
911':i1~Vi 2 ~mm1G1n~~1 

o/oyield 

150 6.76 4.51 

dtl Cll OJ 4 

4.2 VJ9l~vuq'VI5~1'l.!~i'I'Y1"W'Utl~~1':i~nt~"W'Y1 
.til ,f .. 

4.2.1 ~i'ln1':i'VItl~tltl'VI1q'VI5~1'UL'Uti'Uti~'W'Y1 

b~a'I11G111G1n~~1~iifl11lJL"li'lJ"li''U 200 mglml 1t1Vl~G18'U'lh~~V15.rn'V'lm1~'U~-:J~m;ffa P.acnes 

bb!;l~ S.aureus ~1tJi5 agar disc diffusion 1~t~1off Tetracycline bb!;l~ Ampicillin btl'U~1m'UfllJ 'Vl~-:!DlJ 

b'V'l1~b;ffa~aru'Vl.niJ 37 oc ~mm1Vl~!;ltJ-:JbbG1~-:~~-:~1'll~ 2 bb!;l~t>l111-:J~ 3 
' " " 

Vlfl~tltJL'UL~tl 5. aureus 

LmtJuLVitJun'UG111lJ11>11~1'U Tetracycline bb!;l~ Ampicillin 
"' 



.. 
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• • v 

~1'l1.:!Vi 3 t:.mm1'Vl\9lae:JU'Vf1~'V15~Tub6liB~~,;~"tlB·rYl"l!~1t.J15 agar disc diffusion 

'ti'LI1~'H1~'tlv.:in1'l~tn7.:~m'lt~'iru .., . . 
(thtniiv ± ~buLija.:~tu'LI3J1~'l,!1'LI, L'lf'LI~W~'l) 

P.acnes S.aureus 

Tetracycline 2.37 ± 0.21 2.47 ± 0.06 

Ampicillin 0.47 ± 0.06 3.87±0.11 
v 

~1 1.07 ± 0.06 1.27± 0.06 

\11n~Pnn:~~ 3 a11an\91~1a1lJ11flvvn~'VlB~1'Ub;mbufiVib'1uffi~~ b~mVit.Junua11lJ1m~1'U ~'~ 
'l11aT~an\91~11 U'Vl\9laau~'V1B~1'Ub ;a~~,;~ 

4.2.2 ~an1'l'1111fh Minimum inhibitory concentration (MIC) 

b~BtJ1a1'mtl\91~1~iJfl11lJb"!i'lJ"!i''U 200, 100, 50, 25, 12.5 mg/ml1U'Vl~ae:JUU1~a'V15.f11~n11~U~'l 
b;v P.ocne um: S.oureus ~1t.J15 broth dillution method (bba~\l~'l1U~ 3) 1~t.J1i Tetracyline 100 

'IJ 

mnlml bb~~J1n~'UbU'U~ldfi1UfllJ VI"'\IDlJb~1~~eH1J'Vf.fliJ 37 oc e.J~n11'Vl~~B\Ibba~\11'UI'1111\I~ 4 5' 'I 'I 'U 

P. acnes 

S. aureus 

MIC tia P. acnes ; 25 mg/ml 

MIC tia S. aureus; 100 mg/ml 

100 mg/ml 200 mg!ml 

atJ-Yi 3 e.J~n11~U~\Ib;v P.ocne bb~~ S.oureus ~1t.J15 broth dillution method 

Water 



" 

., ' 

a1~an~&i1'VJi1f'l11~b'li'~'li''U 12.5 mg/ml 

., ' 

a1~an~&i1Vii1m1~b'li'~'li''U 25 mg/ml 

., ' 

a1~an~~1Vii1m1~b'li'~'li''U 50 mg/ml 

., ' 

a1~an~~1Vii1m1~b'li'~'li''U 100 mg/ml 

., ' 

a1~an~~1Vii1f'111~b'li'~'li''U 200 mg/ml 

Tetracycline 100 mg/ml (positive 

control) 

23 

P.acnes S.aureus 

+ + 

+ + 

:u1n~n~1~~ 4 a1~an~~1~i1f'l11~b'li'~'li''U~1~a~1lJbi1~f'l11~"ll'U~m;ffv P.ocnes ~v 25 mnlml • • 5' 

bb~~i1m1~b'li'~'li''U~1~~~vttlJbn~m1~~'U~m;ff-v S.aureus ~v 25 mg/ml ~~,r'U~h MIC "!m~a1~an~~-v 
" ... 

b~BVl\lav~"lflJ~ i1fi1b'Vhtl'U 25 mg/ml 

4.2.3 ~~n1"a'V11fh Minimum bactericidal concentration (MBC) 

m~vnri1m1~b'li'~'li''U~1~~"lfv~a1~an~~1~i1~'V1B~1b;ffv P.acnes bb~~ S.aureus 1~:u1n 
m~1.ha1~~1m.h~~1 ~i1m1~b'li'~'li''U 25, 50, 100, 200 mg/ml 1tl'Vl~a-vuLl~~~'Vl5m-wm~~1b;ff-v:u~"ll-w 

• 
~1CJ15 Streak plate method 1~vti Tetracyline 100 mg/ml bb~~J1n~'UbU'U~1f'l1'U~~ VI~~U~b'W1~ 
~vruV!.niJ 37 oc c..mm~'Vl~~B~bba~~1'Wm~1~~ 5 

• 'U 
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I ff tl !iV 

~111.:1\1 5 e..~am1'Vl\?I?IB'Uf:]'Vl5~1b"liB~a,h'l"llB.:J?I11?1n\?1~1~';JtJ15 streak plate method 

f\11111i1J • 

P.acnes S.aureus 

... ' 

G'I11G'Itl\?1~1'Vliifl11lJboUlJoU'U 25 mg/ml + 

... ' 

?111G'Itl\?1~1Viiim1lJboUlJoU'U 50 mg/ml + 

... ' 

?11'i?ln\?1~1Viiim1lJboUlJoU'U 100 mg/ml 

... ' 

?111G'Itl\?1~1Viiifl11lJboUlJoU'U 200 mg/ml 

Tetracycline 100 mg/ml (positive control) 

+ + 

lil1f1~111.:J~ 5 ?111G'Itl\?1~1~iim1lJboUlJoU'U~1~'l\?lvfw'rl'Ub~B~'U19im~B P.ocnes fiB 25 mg/ml 

bbm:R11:UR11:UboU:UoU'U~1'l\?lvfwlib~B~'UI9iB S.oureus flB 100 mg/ml ~.:J,f'U ?111G'Itl\?1~1~.:Jii~1 MBC 19iv 
Jt I Q.J 0 Q.l 

b'llB P.ocnes bba~ S.oureus b'Vl1f1'U 25 bba~ 100 mg/ml t>n:Ua1\?I'U 

4.3.1 t:Ja'Vl~aBtJ'l'Vl~fl11J~a-ti-w'tiB.:i~hi'u1 'Vl1Jb 1JBi\iiija1'iiHi'tt;t1ni11~u agar well 

diffusion 

b~m11L'Vl'Ub'UBi~ii?I11G'Itl\?1~1~iim1:uboU:UoU'U 50 bbm: 100 mg/ml h.l'Vl\?I?IB'U'I.h~~'Vl5mY~m1 
!V 21 ' ,; !tJ 

tJ'UtJ.:J19imi'lB P.ocnes bba~ S.oureus ~1t/J5 agar well diffusion iB.:Jiil~iif111'Vl\?I?IB'Ut:]'Vl5~1'Ubi'JB~a<iiY~ 

rlB'Uf111vl1 freeze thaw cycle bba~'VI~.:Jf111vl1 freeze thaw l\?IU1i Tetracycline bba~ l'Vl'Ub'UBi~bJij 

?ITmn\?lbtl'U~1fl1'UfllJ cycle 'VI~.:JU:Ub'rl1~~mu'VI.ni1~ 37 oc e..~am'i'Vl\?laB.:Jbb?I\?I.:J~.:J'i'l..l~ 4 Yl'U11?111?1n\?l 
, , '\.1 'U 

' ... "' 
l'Vl'Ub'UBiiiq'Vl5tJ'UtJ.:Jbi'lB P.ocnes bba~ S.oureus bJbbt'lf119i1.:Jtl'U 



• 

• 
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""ilil\JRil P. acne ""ilil\JRil 5. aureus 

I!! 5 ,., 
5 0 

II 
.. 

4 

II 
~ 4 

0 <: 
~ 3 .g 3 
<: 

:§ 2 0 2 ·;:; ..r::. 

II :E <: 

1: 1 •• - 1 

-= 0 -- -· 0 
.e ~~~~ ~ ~ *~e 

~e rr,"- e<.. 
-o" '0'5 .c,.O~ .c,.o~ 0'~ 

0~ 0~ ~ rr,"- ~"' -:t-"' 
c\c; rr,"- ~ ~ ~'lj 

0~ ~'lj ...... 0~ 

"' I>' .c,.e 
.c,.e 

• rie:rw • VIa--l •, -n, • ,_.,~-1 

'ltl;i 4 m1~bb~~1U.fl1'V'lLLG'I~\I'U~bdtl.I~'U8\Ib~e:J (Inhibition zone) b~e:J P. ances bb~~ S.aureus ~1t~15 
v v 

Agar disc diffusion techniques "!Je:J\IL'Vl'Ub'Ue:J1~:UG'I11G'Itl~iTvlilm1llbilli'U 50 bb~::: 100 

mg/ml d1mVit~'Utl'Ut11Ulj;g1'U::: Tetracycline 

4.3.2 m'l'VIf'lifel'UA1111fi.:J ~1"llel.:J~hi'u 1 'VI 'Lit ueli;liia1'lifnf'l,-,1n~1 
b~e:J'IJ1L 'Vl'Ub 'Ue:Ji;liiG'I11G'In~~1;1iif1111Jbolllloll'U 50 LL~::: 100 mg/ml1 U'Vl~G'Ie:J'UI'n11Jfl\1~1 1 'UG'I.fl1'V'l 

d\1~1t~15 freeze thaw cycle :il1'Ud'U 6 1e:J'U 1~t~"il:::ilm1'Vl~G'Ie:J'Uf111llfl\1~1'V11\Ifl1tl.fl1'V'l1~bbri f111111G'I 

bb~~~ bb~:::m1'Vl~G'Ie:J'Uf111llfl\1~1'V11\Ibflil1~bbri f111llb tJum~-~1\1 t.J~fl11'Vl~~e:J\ILLG'I~\11 'U~Pl111\1;1 6 

f'l1'l1.:J;; 6 t.J~fl1)'Vl~"e:J'Uf1111Jfl\I~'J"!Je:J\II'i'Tr'U 1 'Vl'Ub ue:J1;iil"11G'In~"il1fl~1 

rlel'U 
.., 

'VIft.:J 

Toner 

pH fl1111la a pH fl1111la a 
1G'I 

" " 100 mg/ml 3 
0 

3 1G'I 
0 

'U11'11~ 'U11'11~ 

1G'I 
., 

" 50 mglml 3 tJ11'11~ 3 1G'I 
0 

'U11'11~ 

bU~1 5 1G'I 1G'I 6 1G'I 1G'I 
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~1fl~P~Tn~vi 6 b~ B'Yl~aeJ'Ur111l.lrJ.:JIPi'1"lleJ'~~hr'U 1 'Yl'Ub 'Lmivi :WaT;jan~~1n&f1 bb(;'l~ 1 'Yl'Ub 'UBi b u~1 

'V'l'U';h 1:W:Wn11bU~CJ'Ubb(;'l.:J~'Ir111l.lr1'11Pi'1'Y11'1fl1tJ.fl1'V'l 1~bbn r111l.l1a a bb(;'l~A11l.lr1'11Pi'1'Y11'1br1:i1 1~bbn m1l.l 

b D'Um~~ 1'1 bba~.:J-;h 1 ~b iiui11 'Yl'Ub 'UeJivi:Wa11an~~1ni1:Wm1l.lr1-:JIPi'1~'I'Yl1'1fl1CJ.f11'V'l bb(;'l~'Y11'1br1:W b~eJ 

'Yl~(;'(eJ'U~1CJ freeze thaw cycle 

4.3.3 n1';j'VJflftvUn1'~';jZfl1f!Lfltl.:l'tltl.:I~1~U1'VI'lJL'I,!Vifliia1';jftnfli1A1V1fi HET-CAM 

b~m111 'Yl'Ub'UB-fvi:Wa11an~i1vi:Wm1l.lbil.li'U 50 bb(;'l~ 100 mg/ml1u'Yl~aeJ'Ufl111~r11CJ 
bAeJ'In'U 1"ll1ri Yiihhvrun 50 - 60 g bb~1m1~aeJ'Um1:Wb~eJ~eJeJfl"lleJ.:Jl1(;'leJ~b~eJ~ fl11"ll1~"lleJ'Il1(;leJ~b~v~ 

bb(;'l~fl11~'UIPi'1n'U"lleJ'I1u1~'U~l1ml~b~eJ~ ~.:J:i1fl11D'UVinmw'Yln 30, 120 bb(;'l~ 300 l'U1Vi 1~CJ:i1 0.1 N • 

b D'U~1 IR (Irritation score) bbi;'I~.:JI'i''I1U~ 6 ~1flfl11fl11'Yl~i;'leJ'Url11l.l1~r11CJbAeJ'I'V'l'trJ1 ~1-r'U 1 'Yl'Ub'UeJi~:W 
" 

1;'111an~i1 :W~1 irritation score eJci1~WJ1'1 1-4.25 ~'l~~bD'U weak irritate IJ.(;'l~'V'l'U'i1 fl11'Yl~i;'leJ'U 1 'Yl'U 
" 

b'UBi~m1l.lbil.li'UbD'U 4 bvl1"lleJ'I~1 MIC ~'lbD'Um1l.lbil.li'U~1~a~~:Wm1l.la1l.l11~1Pi'1'Ub~eJ~":Sw1~~ • • 
bb(;'l~V'Ir1'11 ~~mD'U weakly irritant ~1fl~(;'lfl11'Yl~(;leJ'I;i~m1l.lb .0l.li'UI'i''lfl~11 :Wr111l.l bl1l.l1~al.l19ieJm11-&' 
'U'U~1l1111 1;'11l.J11~'W~'U1b D'Ua~P~1~1-r'U 1 'Yl'Ub 'UeJi~r111l.lbil.li'U 1~ 4 bvl1"lleJ'1~1 MIC l1~eJ 100 mg/ml b vJeJ 

" 
1~~'YlBIPi'1'Ub~eJ~":Sw~:Wu1~~'Y15n1w 

0.1 N NaOH 0.9% NSS 4X Extraction 4X Toner 2X Toner Toner base 

os~r 

30 s 

1205~ 

3005~· ··•··. ··· .. ,.. 
, ....... ., 
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18 17.7 

16 

8 

6 

4.12 3.67 3.26 4 

2 

0 0 
0 

0.1 N NaOH 0.9% NSS 4X Extract 4X Toner 2X Toner Toner base 

4.4 n11'VIfl~v'UVI1tfi111W~1'H.i1flty't.leHI~11~flfli1Lfl£1 HPLC assay 

4.4.1 m1'VIfl~vuV~1m111W~11f.hfl'ru't.lv~i1 1 'L1~11~n"i1 
01 
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L~e.JU1£;111£;1n~~l~£;1n~~-;m ethanol Lb(l~£;111£;1n~~lvi1~vhm1 partition ~ltJ hexane Lb(l~ 

ethyl acetate &..nlbf111~,_,~lmvtf1'Wf1 HPLC 1~ai1 5-o-caffeoylquinic acid Lth.!l9llf1TU~l.l Yl'lrJ1 ~~ 

i;111£;1tl~~l~£;1n~~ltJ ethanol LL(I~£;111£;1tl~~lvi't~vhm1 partition ~lt.J hexane LL(I~ ethyl acetate i1 

1;111 5-o-caffeoylquinic acid Lth.!a~~th~nau ~~~LJ~ 7 

900 
800 

s 700 

1600 

5-0-caffeot'quinic acid 
5·0-Caffeoylqusnsc aod 
Crude etharlofsc extract 
Water fractson 

~ ~+-----~-------------------
! .. .. .. :. 

400 
300 
200 
100 

0 
0 10 

Lll 7 15 20 

1 Retention time (min) 

20 30 40 50 60 
Retention time (min) 
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1tl~ 7 e.J(In11vt~£;1au HPLC -va~£;111£;1n~~l~£;1n~~lt.J ethanol Lb(l~£;111£;1n~~lvi1~v11m1 partition 
" 
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bdmmCJubViCJutPhnru"Uv-:11:111 5-o-caffeoylquinic acid 1'UI:1111:1n~~1~1:1n~~ .. m ethanol bb~~ 
1:1111:1n~~Tvtl.~vhrn1 partition ~'JCJ hexane bb~~ ethyl acetate 'V'l'\Jl11:1111:1n~~1~1:1n~~'JCJ ethanol 

'V'l'Umd.J1ru"llv.:J 5-o-caffeoylquinic acid bvhnu 94.33 mg/g ~'J'U!:1111:1n~~Tvtl.~vhrn1 partition 'V'l'IJ 

tl~d.J1ru"Um 5-o-caffeoylquinic acid bvhnu 3.15 mg/g bb'i:1~.:~~-:~~tl~ 8 

94.33 !: 0. 73 

3.15 + 0.71 

Samples 

l'll~ 8 mmru"Uv-:11:111 5-o-caffeoylquinic acid 1'UI:1111:1tl~~'J~'i:1n~~'JCJ ethanol bb~~'i:1111:1tl~~1~1~ 
vl1fl11 partition 

b~v'I11LVl'Ub'Uvi~i11:1111:1n~~1n~1~i1m1d.JboDd.JoD'U 50 bb~~ 100 mg/l ~.:~nv'Ubb~~Vi".:Jrn1 

vh freeze thaw cycle d.J11bfl11~v;~1mVlfl'iJfl HPLC L~CJii 5-o-caffeoylquinic acid btl'U~'Jfi'JU~d.J 

'V'lUl1~-:JLVl'Ub'Uvi~i11:1111:1n~~'J~fl11d.JboDd.JoD'U 50 bb~~ 100 mg/ml ~.:Jrlv'Ubb~~Vi".:Jfl11vl1 freeze thaw 

cycle 'V'l'IJ'i:111 5-o-caffeoylquinic acid mJ bb'i:1~-:J~.:J1tl~ 9 
" " 
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- 5·0.C,lf'IIXly\Qu,ntC ~ - 2 · M!C (IMJ.ll) 

- 2. MIC tiM~ll) - 2 · MIC T ()f'M.'f(aner ~3!00 &t.lbthty ~II 

s• - 2· MIC Torw.>t (afttt iK«'!t"t'atoo ~atwt.ty ~~ - U.liC (IM4ll) 

1300 
: 

- 4· MIC tiM-al) 4. MIC TOf'l!N (3l'ltr aca>!(>ra!M ~tablltty t~tl 

4· MIC Tont>r (al!t>r ~att'd ~l.ty ~~ 

; ~~--~--------------
JI, ..... 

: ,M~--~~~------------­
.....1....&.. 

J .... 
<- «--~-- < «<< < - --- ---- ---

0 1S 20 25 
Rtttntion timt (mini 

~'I.Jvf 9 ~flfl111Lm1::vf 5-o-caffeoylquinic acid "lJB·H'11'H'1nW~i1~1tlbVlfli1fl1mhJ1Vl1fi11'V'JYJ 

'lh::~VJ5rnv~~.:J "llB.:J 1 Vl'Ub 'I.!B{~ii6'11'H'1nW~~1n~-:rv1iifl11l-Jbil.li'U 50 bbfl:: 100 mg/ml ~.:JrlB'U 

Lbft::Vla.:Jm1vh freeze thaw cycle 

b~Bb mCJU b VlCJUtl~l.J1W6'111 5-o-caffeoylqu inic acid 1 'U 1 Vl'Ub 'UB1~ii6'1116'1flW\~1fl~'d~iifl11l.J 
"' 

b.Ul.l.U'U 50 bbft:: 100 mg/L Vl.:JrlB'Ubbj;l::V!a.:Jm1vl1 freeze thaw cycle V'IUl1iitl~l.l1W"llB.:J6'111 5-o-

caffeoylquinic acid 1lJLLI'lf1~1.:Jfl'UB~1.:Jiit!mh~'qj bb6'1Wl.:Jl16'111 5-o-caffeoylquinic acid iifl11l.Jfl.:J~'d 

Vla.:Jn11vl1 freeze thaw cycle LL6'1W~.:J~.:J~tl~ 10 

Samples 

'l'I.Jvf 10 tl~l.l1W"lJB.:J6'111 5-o-caffeoylquinic acid "llB.:J 1Vl'UL'UB1~ii6'1116'1flW~~1n~1~iim1l.IL.Ul.l.U'U 50 
'IJ 

bbfl:: 100 mg/ml ~.:JrlB'Ubbj;l::V!a.:Jm1vl1 freeze thaw cycle 



..,; 
\J'VI'VI 5 

~'itJe.~an1'i11[vu.a~.Uab~'IJau.u~ • 

~btl'U~1~1Vl.'11:W1~~1.'1~U~flm~1~V~.:Jd • 
:u1nm~Pim~nq'V1t ~1'Ub if a'!fl~'rj eJ'Ub U'Ul.'11 b 'VI\Ol"ila.:Jm~bn\91~1 "tJa.:J~"!IVi'a.:J~'U 1 'UU~~b 'Vlf'11 'VlV 3 

"!IU\911~bbn' blJn (Syzygium gratum) i1 (Cratoxylum formosum) bbf!~U1Un (Cratoxylum 

formosum) yjU11 i1ilfl11:Wl.'11:W1~~ 1 'Um~~ucT.:J b if a'! f!"!i'rjeJ'Ub U'Ul.'11 b 'VI\Ol"ilmm~bn\91~1 1~~vl'! \91 b~ a 

'Vl\911.'1au1\91v Disc diffusion method il inhibition zone \Pia Staphylococcus aureus l.'1.:J~l.'1\91btl~V " . 
1.27 em bbfl~il inhibition zone \Pia Propionibacterium acnes btl~V 1.07 em 1'U"i!W~~bifn bbf!~ 

U1Un bJilq'Vltl'Um~~ucT.:Jb~a Propionibacterium acnes 

i1 (Cratoxylum formosum) ilq'Vli1'Um~~1'Ubifa Propionibacterium acnes bbf!~ 
Staphylococcus aureus ~ MIC 25 mg/ml ~IPl~~TYu1'Vl'Ub'Ua1~ilm1:Wfl.:J~11-&' Glycerin, Propylene 

glycol bU'Ul.'11~b~:Wfl11:W~:W~'U bbf!~ Deionized water bU'U~1Yl1f!~fi1V ;.:Jb~81.111.'11~1.'1tl\91i1:w1b~:W1'U 
~TYu ~1"111:Wb"li':w"li''U btl'U 2 b'Vh bbf!~ 4 b'Vh"i!a.:J~h MIC (50 mg/ml bbf!~ 100 mg/ml1P11:Wci'1~U) 1'Vl'U 

b 'Ua1~.:Jl.'1a.:J~TYu 1 'IX~fl1li bb!Pln~h.:Jti''U ~ .:J1 'U~1'Ufl11:Wfl.:J~1'V11.:J mv.fl1'rj 1"111:Wfl.:J~1'V11.:JbfliJ bbf!~ m~ 
~~191mf.ia.:J ~.:JLT'U l.'11:w1~m~:wl.'11~1.'1n\91~"111~~.:Jbbl'ifl11:Wb"li':w"li''U~ 2 bvh 5.:J 4 bVh"tJa.:Jf'l1 MIC b~a1m~ 

~'Vlt1'Un11~1'U~fl~'rj~ilu~~~'V15.n1'rj 

1.1.1 b~:Wl.'111~'Ua:W (Preservative) b"!i'U Phenoxyethanol 0.1-0.5% "iJa.:J~1~U 
. . . 

1.1.2 b~:Wl.'111bb~.:Jn~'U(Fragrance) b~anf!un~'U"ila.:Jl.'1111.'1tl\91~"!1 

1.1.3 b~:Wl.'111~"ll1vvh1~bn\91m1:wi~m~'U b"!i'U Menthol 

1.1.4 b~:W Surfactant b~a"li1Vf!~mv~.:Jl.'1nu~nn~:w lipophilic 

~'VIf!.:Jb 'VI~aU'U 1 U'VI'U1 

1.1.5 b ~:w:wf!f'l1"ila.:J~~IPlnW"flL\91Vn1~b~:Wl.'11~1.'1tl\91:U1n~"!I~'UD1'U~i1 
" 4 I ~ Q.l 

a'U1 b"!I'U wn u1un 

1.2 .11'U01":i'VI~~t).:j 
d dl .!v ~ V .dil 11:!4' .d. 1 

1.2.1 191~:w m~f'l n~1'l'Vlli!Pl1'Uaan"l! b\91"!1'U"ila-:Jyj"!I'V1\911.'1au b'rj tJbyj:l.Jf! wm"ila-:J 
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1.2.2 vhm1?ln~'l116111U~~'VlB~l:LhJ?l11BBf1fj'VlB (Partial purified) &Jl-woo.J'\..!1 

1 ul'h-ruL~mu-l.Uruvn~ n~u LLr;t~ 1~?111 1 '\.Jflll&JL-i!&J-i!u~?l'~ 
v ~ 

" 1.2.3 v11m1Pim~1fll1&J"ti&J~uuu~hvn:!'l 
' 

1.2.4 'Vl~?lBUflll&JoW'I'Y'IB 1'<V'VIrr'lf111 1-if'll'\.J 1 '\.JB1?l1?liff11 
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