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1'V'l~'VrEl~?I (pro polis) b'lh..!?ll~t:J?flJ~il~fl~ru~ b U'Wm'lb Vl.uE.j'J ll?i'lJT'illfl m'll~~~'l'll'W~liJ~llJlJl 
b~eJ1iUeJ'ln'W~\?l~~'llbb~~ b~eJ1~f)Jll~1'W1''l fl1~Vl~~eJ'lfl{'ldill\?lfl'lh~?I'lrib~eJPifl~1'lJ~~~Vl5m'V'l'IJeJ'l?ll~ 

'U • 

?ln~"iJlfl1'V'l~'V'leJ~?I'1JeJ'l~'Wh'l 2 'll1J~ fieJ Tetrigona apicalis bb~~ Trigona thoracica "iJlfl"il'lVll~ 

fl1t1J"iJ'W~~ 1'Wfl1~iriJ~'lfl1~b"iJ~t1Jb~iJ1\?l'1JeJ'lb~eJ~lrieJhfl~lVltT'l1 'Wfl'W 4 'll1J~ fieJ Trichophyton rubrum, 

Trichophyton mentagrophytes, Microsporum canis bb~~ Microsporum gypseum 1~~?fn~ 

1'V'l~'V'leJ~?ll?i'lml1fli'Wbb~~ 95%, 70%, 40% bb~~ 5% beJ5mbeJ~fleJ®,eJ~ 1~~?ll~?ln~VlmiJ"iJlfl1'V'l~'V'leJ~?I 
'1JeJ'l Trigona thoracica fi~bU'Wb'lJeJ~b~'W~~~~ (percent yield) ll?i' 47.45%, 55.12%, 6.00% bb~~ 

2.33% \?lllJ~l~iJ ?I1Vl1'iJ1'V'l~'V'leJ~?I~?ln~l?i'l~Jlfli'Wilb~eJ~lbfi~~'W~'lhj't11lJlvi'1fl1~Vl~~eJ'l~eJ ~l'W?ll~ 
?ln~"iJlfl1'V'l~'V'leJ~?I'1JeJ'l Tetrigona apicalis ~?ln~l?i'l~ 95%, 70%, 40% bb~~ 5% beJTImbeJ~fleJ®,eJ~ fi~ 
bU'Wb'lJeJ~b~'W~~~~11?i' 43.67%, 22.93%, 1.08% bb~~ 3.08% \?lllJ~l~iJ "iJ1mr'W't11?11~?ln~1'V'l~'V'leJ~?I~11?i' 
1'lJ~~m~1'W 1% Dimethylsulfoxide (DMSO) bb~~ acetone (1'Wmru~lli~~m~1'W 1% DMSO) bb~l 
't111'lJt:J?llJ~'l1'WeJ1Vll~b~~'lb~eJ1Vl'1l?i'fllllJb-illJ-iI'W'1JeJ'l?ll~?ln~~ 64 mg/ml. bb~~1i 1% DMSO bb~~ 
acetone t:J?llJ1'WeJ1Vll~bU'W'll~f1liJfllJ1'Wfl1~b~~'l b~eJ ?I1Vl1'iJt:J~ fl1~Vl~?leJiJm~iriJ ~'lm~b"iJ~ru'1JeJ'lb~ml. . '" 

'V'liJl1?11~?ln~"iJlfl1''l T. thoracica ?lllJl~fliriJ ~'l fl1~b"iJ~ru'1JeJ'l b~ml1I?i'Vlfl'll1J~ ~l'W?ll~?ln~"iJlfl1''l
'" . 

T. apicalis ?lllJ1~fliriJ~'lfl1~b"iJ~t1J'1JeJ'lb~ml11?i''Vlfl'll1J~~ml'W T. mentagrophytes 1~~~t:J~fl1~iriJ~'lb~eJ 
~l'1Jm1'V'l~'V'leJ~?I~'l 2 'll1J~ llibb\?lfl~1'ln'WeJ~1'liltT~?I1rlt1JVll'l?lil~ 



Abstract 

Propolis is a resinous substance collected by honey bees from plants. It is used for 

colony protection from enemies and diseases. The aim of this study was to determine the 

antifungal activities of pro polis extract from stingless bee (Tetrigona apicalis and Trigona 

thoracica) colonies on 4 kinds of cutaneous mycoses in human (Trichophyton rubrum, 

Trichophyton mentagrophytes, Microsporum canis and Microsporum gypseum). Propolis 

samples were collected from Kanchanaburi and extracted with distilled water and 95%, 

70%, 40% and 5% ethyl alcohol. The percent yield of ethanol crude extract from Trigona 

thoracica were 47.45%, 55.12%, 6.00% and 2.33%, respectively. Yield of 95%, 70%, 40% and 

5% etanol extracts from Tetrigona apicalis were 43.67%, 22.93%, 1.08% and 3.08% 

respectively. Then 64 mg/ml concentration of propolis extract was diluted with 1 % DMSO 

and acetone (in case it could not dissolve in 1% DMSO) and mixed with PDA media. PDA 

mixed with 1% DMSO and acetone were used as a control group. The antifungal activities of 

propolis extract from T. apicalis can inhibit the growth of all cutaneous mycoses in human 

as same as T. thoracica but except in T. mentagrophytes. The antifungal activities of 2 kinds 

of propolis extract not significantly different statistically. 

Keywords: Propolis, Cutaneous mycoses in human 
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R11a.JVi~1mlj~1EJ"lJeJ':)~':)bb~~oU'LIb"J':) bb~~n1"J'll1a.J11itJ"J~bEJ"U'l1"lJeJ':)b'W"J'WeJ~~ 
~l1n-r':)~':)bb~~oU'LIh.:)1'L1~'LI~ eJ'W.~15. 

Diversity of honey bee and stingless bee and utilization of propolis from 

their nests in the RSPG area 

~~-r(?l'W b~crrnru"ll~ "Il'lJlti Be:J~Vl-r~~ 5'lJ~n~ru (?1~ln&i bb~~ Vli1.:J~VlCJ 1-UCJ~~ 
Sureerat Deowanish Chayanee Ot-sup Thanyalak Thakodee and Nungruthai Wichaikul 

.f11f11'1l1;G11V1fJl flru~lV1fJlf'11GWI{ 'iJ'I41G'1.:JmnhJ'VI11V1fJ1G1fJ tI'lJ'lJ'IHu11V1 bb'1l1.:Jl~1'VIll b'1l~'lJVllJl'lJ m~bVl~" 10330 
~ v , 'I 

Department of Biology, Faculty of Science, Chulalongkorn University, Phyathai Road, Pathumwan, 

Bangkok, 10330 

fl.:J (Apis spp.) bb~~-U'Ub.:J (Trigona spp.) b{J'Ubb~~.:J~iJ'UVl'U1Vl?f1r1'lJ1'Um'a'(hm,J6'f~ bn6'f'a1~bbn 
Vl"llt91e:Jn ne:J1~bil~ml~VlmnVlmCJVll.:J~dm~'lJe:J.:J~"Il~e:Jn'Ul'Ul"1l1J~ 'Ue:Jml1nde.J~(?1.nrusvl~l.:J 1~1~"illnfl.:J 
bb~~-U'U1d.:J~.:J6'flmdtnll~lH'lh~lCJ"IJ'U'1~ b"ll'U Jlfl.:)iJmdoJlm1m'Umd'U~lJlA bb~~ b{J'Ue:J.:JrlUd~ne:J'U"Ile:J':) 
CJ1~'U1j'1'U -U'UVI~e:J1~d~e:J~6'f (pro polis) ~.:J1~"illnmdbR'UCJ1':)bj''lJe:J.:Jfl.:J bb~~-U'U1'a.:J1~iJm'aoJl~1HCJ1 b1e:J 

Vl1e:Jm"IJ'U~~6'f1'U~1 CJ 1m~ "ill n m'a~n~l~~l'U~liJ'alCJ':)l'Ull 1~'a~e:J~6'fiJAd l~6'fl~ l'atl~'U~':)md b"il ~'lJ 
'lJe:J.:J~~'UVl~~Vl1e:J1~bb~~':)~'U 11~&i 

fl.:) bb~~-U'U1'a.:J6'fl~l'atl~'U1~VI~lCJ"lJ1J~vi'du'a~ bVll"11Vl CJ ~.:Je:J.:Jrl'lh~ ne:J'U'lJe:J.:J1~'a~e:J~6'f~fl.:) bb~~ 
-U'U1'a.:JH6'f~l.:J-r.:JiJm'a~'U bb 'lhm~"Il1J~'lJe:J':) fl.:J -U'U1'a.:J bb~~"Il1J~'lJe:J~ ~'U1m'U6'fJll~bbVI~.:J~e:J~e:J1~mr'U 1 

mJl.:J 1 'aR&i~ ~1'U~ 1 mdPin~l-ife:J~~ All~Vlm nVim CJ'lJe:J~fl.:) bb~~-U'U1'a.:J1'UU'a~ bVll"11Vl CJiJ 'alCJ~l'Um 'a 
" ~lb1J'Um'ab~~l~'Ul.:J~'Ubvh'!'U 1 'UBnVlmCJ~'U~~.:J'lJl~-ife:J~~ mdPin~l~.:J'a~~'U~'U~l'U bb~~ b~.:J~n1'Ub~e:J.:J" ~ 

Adl~VlmnVlmCJ'lJe:J.:J"Il1J~ bb~~e:J.:Jrlu'a~ne:J'U'lJe:J.:J1~'a~e:J~6'f~1~"illnfl.:J bb~~-U'U1'a.:J (?1~e:J~"il'Uml~~~i'U5 
d~Vlll~"Il1J~ bb~~ \?ll bb Vl1.l.:)m'a6'f~l.:)-r~'lJe:J.:)fl.:) bb~~-U'U1d':)~~'U1'Ubb~~ ~~'U~ ~~"il~ bu'U-ifmJ~~'U~l'U~~lr1ru 

,,~ v 

6'flm'atloJl1tl~e:JCJe:J~ b~e:Jm'ai\>lJ'Ulu'a~CJn(?11i'e.J~(?1.nrusvl~1~"illn fl.:) bb~~-U'U1'a.:J 1~bnt91U'a~lCJ"Ill1~e:J"Il~"Il'U, , 
~e:J1u 

fl.:) (honey bee) bb~~-u'Ub.:) (stingless bee) bU'Ubb~~':)~':)A~ (social insect) n~~b&iCJdn'U iJ 

~ru~n~ru~~l.:J 1 ~Ae:J'U-rrl.:J"il~A~lCJn'Umn ~.:J~bb(?1n~l~n'U-u~b"il'U fle:J fl~iJbVl~n1'U~.:Jbtl~CJ'Ubbtl~.:J~1 
"illne:J1CJd~dl.:)hJ'lJe:J.:Jfl.:Jb~miJu ~1V1-r'UH~eJCJtle:J.:Jn'U~11~ bb~ -u'Ub.:J1~6'fl~1'atl~eJCJ1~ ~~1i'mdn~bb~~ 
tl~e:JCJ6'fldbVltiCJle:JeJn~11?i~(?1~ b~'al~1~iJb VI~ n 1 'U ~.:)iJ~e:J6'fllJ'lJ':h stingless bee ~~fl.:J bb~~-U'Ub.:J 

6'fl~ldtle.J~(?1Jlfl~1~b"ll'Ub&iCJ1n'U ~.:)fl.:J bb~~-U'U1'a.:J bU'Ubb~~.:J~~'U1~vi'd1 tl1 'UU'a~ bVll"11Vl CJ iJ'UVl'U1Vl~1r1'lJ1'U 
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fl1~'1l1tJ ~1;'/:W bn1;'/~1'lXbbnVl"1l(91€l n n€l1'IX bn(91 m1:W'Vlmn'Vlm tJ'Vl1..:!~1 .fl1~'lJ€l..:!Vl"1l(91 €ln'l.J1'U1"1lij(91 'U€ln--in nd 

~~~Jlruevl~1..:! 1 ~1~~1nfl..:! bb~~i'Uh":!cJ,,:!1;'/1:W1~~t11mHfu~~1tJ"1l'U1~ b'1l'U J1fl..:!iJfl1~t11:W11.ut'Um~ 
'lJ11i1f1bb~~bu'U€l..:!rlu~~n€l1J'lJ€l..:!tJ1~'UU1'U otl'U'Vl~€ll~~~€l~1;'/ (propolis) ~'lbu'U~~ ~~~~fl":!bb~~otl'Uh..:! 

bn'lJ:W1~1ntJ1..:!1~~1;'/:W n'lJ 1 'lJfl..:! bb~ ~1;'/1~~'U 11~t11:W11itJ1 b~€l'Vl~€l.fl1"1l'U~~1;'/1'U~1 tJl~hJ b~€l~(91~fl ~1 n 

fl1~Pln'l~1~~1'U:W1iJ~1tJ..:!1'Ul11~d~€l~1;'/ iJm1:W1;'/1:W1d~cJ'lJ~'lfl1~b~1qj'lJm~~'U'Vl~8'Vl~€lhi bb:W~":!~'U "l1~~ 
~":!€l'lriu ~~n€l'lJ"1l€l'll~~~ €l~ 1;'/~fl..:! bb~ ~otl'U1~..:!1i1;'/{1..:!~'liJ fl1~er'U bbU~~1:W"1lij (91'lJ€l'l fl..:! bb~~otl'U1~'l ~~€1(91~'U 
"1lij(91'lJ€l'l~'Ubn'U1;'/.fl1~ bb 'Vl~":!~€l~mpjmr'U '1 €l~1..:!1dn~-u€l:W~fl1~Pln'l~1m1:W'Vlmn'VlmtJ"1l€l'lfl'l bb~ ~otl'U1~..:! 

~ I ~ 

1'Uu~~ b'Vl1"11VltJ~~1'U:W1iJ~1tJ..:!1'Um~ti\'1bij'Ufl1~b'i'ltJ":! bQ~1~'lJ1":!~'UbvhJ'U 1'U~n'Vlm tJ 1 ~'U~ cJ":!'lJ1(91-U€l~~ 
m~Pln~1~'l ~ ~~'U~'U ~1'U bb~ ~ b'1l..:! iin 1 'U b~€l..:!m 1:W'Vl~ 1 n'Vl~ 1 tJ'lJ €l'l"1lij (91 !?l1 bb 'Vltl..:! n1~1;'/{1..:!~'l bb~ ~ 

'" 
€l..:!riu~~n€l'U'lJ€l":!~~€l~€l~1;'/~l~~1n~'lfl'l bb~~i'U1~'l ~~€l(91~'Um1:W~:W~'Ulh~'Vll1'l"1lij(91 bb~~!?l1 bb'Vltl..:! fl1~ 
1;'/{1":!~":!'lJ€l..:!fl..:! bb~~i'U1~":!~~'lJ1'Ubb~~~~'U~ ~..:!-um,m~'Um'U~1..:! '1 b~tJdn'lJ fl..:! bb~~i'U1~'lbb~~~~~Jlruevl 

~ '" I 

'5~~:W"1l1 ~~1~~1n fl..:! bb~ ~i'U1~..:!d iJm1:wci'1~qjeJ ~1..:! ~..:!~..:!1'Ub'1l..:!i"1l1 m~bb~~ m~t111u ~eJ tJ€l(91 b~€l~oo.J'U1 
U~~tJ,n~1.ut'lXbn(91U~~1tJ"1l11~€l"1l:W"1l'Ubb~~u~~bVlI"1"1l1~~€llU, 

1~~~€l~1;'/ (propolis) bU'U1;'/1~~1;'/:w~:nr;i'n~ru~ bU'UtJ1..:! b'Vl'iitJl-U'U (resinous) 1~:W1~1ntJ1":!'lJ€l":! 
bU~€lnW~fl..:!..:!1'Uu'U€l€ln1 U bn'lJ~1'lJ~1:W:W11(91tJbQ~1~tJ1":!~€l~'lJ1bdru(9111'lJ (leaf buds) 'Vl~€ltJ1'l~l'Vl~ 

~ 

€l€l n:W1~1n6'11'U~1..:!"l 'lJ€l..:!~'UiIi"1l1(91 tJt11:W1 ~1;'/:W n'lJ1'lJfl..:! bb~1t11:W1"1i€l:W bb"1l:W~..:! ~ (91~ 1:W~€ltJfl bb~~ bf1~ €l'lJ~":! 
1;'/nu~n b'1l'U "1l1n'lJ€l'lf'1~~fl":!'lJ'U1(911'Vlru~(9l1tJ.fl1tJ1'U~'lhJ1;'/1:W1~~t11€l€ln1uv\":!'U€ln~'ll~b~€l bu'Ufl1~u€l'ln'U 

.%1 
~ 

1.,1 
~ 

fl1~~~'lJ1~'lJ€l'lb"1l€l df1.fl1tJ 'U~'l 

~ltJU~~1tJ"1l11'lJ€l'l1~~~€l~1;'/~..:!n~11 vh1'IX:nfl1~Pln~1ibf1~1~~6'11'UU~~n€l'lJ~1..:!"l 'lJeJ'll~~~€l~1;'/ 

1'Ufl..:!n'U€l~1..:!nl1'l'lJl1..:! ~..:! ~~~ 1 nm~i bf1~1~~~'lJl1 1~~~€l~1;'/u~~neJ'lJ~l tJ6'11'U~1;'/:W'lJeJ..:!tJ1..:!1~bb~~ 
vegetable balsam {€ltJ~~ 50 l"1lfl..:! {€ltJ~~ 30 J1~'U'Vl€l:W {€ltJ~~ 10 b~~~€lnl~ {€ltJ~~ 5 bb~~ 
6'11'Uu~~n€l'lJ~'U"1 {€ltJ~~ 52,3 ~1n6'11'U~1;'/:w~..:!n~11 bd€l~~1~ru11'U~1'U1;'/1~U~~n€l'UVl1..:! bf1:n ~'Ul1:n 
1;'/1~U~~n€l'U~ci'1~qjA€l 9fJmb'U€ltJl'l (flavonoid) ~:nl"lru1;'/:WU~bU'U1;'/1~Uij~l'U~ ~":!bU'U1;'/1~U~~n€l'lJ~1n 
Vl"1l ~{~nn'U~11:nf1ru1;'/:wu~1'Un1~~1'Um~bn~uf1 n~tJ1€l€ln6Bb(91i'U (antioxidant)4 ~1'Ub~mb'Uf1V1b~tJ5 
~, :;,J 

b~€lb~1;'/6 b~m17 bb~~:nl"lru1;'/:wu~cJ'lJ~..:!m~e)f1b1;'/'lJ8 'U€ln~1ndcJ'l~'lJ1;'/1~~'U"1 ~n b'1l'U €l~hm~f1bb€l6B~ 
b€l1;'/bVl€l{ bb€l~~l~1'l A1~'U m(911'll~'U 1;'/b~tJ~eJtJl'l m~€l~m'U bb€l~n€l~€l~ iWI 9 ~..:!d€l..:!riu~~n€l'lJ~ 
bb~ n ~1..:! n'U~~~'U€l ~n'U bb 'Vl~":!'lJ€l..:!"1lij(91'lJ€l..:!iIi"1l~ fl..:!1 U bn'lJ tJ1'l1~:W1 

~ 

1'UU~"ilU'U1~:nm~Pln~1i~tJ~..:!f1ru1;'/:wu~'lJ€l":!1~~~€l~1;'/1'UVl1..:!m~bb~Vl8€l~1..:!nl1'l'lJl1'l bb~~:n, , 
~1tJ'l1'Ufl1~i~tJ b~tJd n'Uf111:W1;'/1:W 1~~'lJm1~~~eJ~1;'/1'U~1'Ufl1~'1l1 tJ1;'/:W1'Ubb~~ ~n~1bb~~ b'lJ1'Vll1'U thu~ 
mm~i1iJbb~ '1l1tJ~€l~1'Ub"1l~~lJ~ b~'l10 ~1:W~'l'1l1tJ~€l~1'Uhf1~bn(91"il1f1b~€lb~1;'/ ~1 bb~~bb'lJf1V1b~tJ bb~ 

~ 

fl1~Pln~1 b'Vl~1dn~l'Ubu'UmdPl n~1i~tJ1~~~€l~1;'/1'U~1'lU~~bVlI"1~'l~'U ci'1'Vl~'lJ1'UU~~bVll"11VltJJ'UcJ'liJ 

fl1~Pln~11'U~1'UdhJ bb ~~'Vlm tJ:W1 nun "il1n~ ~ fl1~Pln~1fl1~cJ'lJ~'lfl1~ b"il1qj'lJ€l'l b~€l~1neJ1~f1~l'VlU'l'lJ€l'l 
1~~~€l~1;'/1'Ufl'l~'U~'lJ€l'llVltJ~'Ul11;'/1~1;'/n(91~:nm1:W b-U:W-U'U 64 mg/ml :nbU€l{b~'Ufl1~cJ'U~'lb~m11~~'l 
~1;'/~ 11 bdmu~tJ'lJbVltJ'lJn'lJ1;'/1~1;'/n~1~~1~~1;'/~:nm1:W b-u:w-u'U~1nl1 bb~ci'1'Vl~'U1 'Ui'U 1 d'lJ'UcJ'lbJ:n~1tJ'l1'U, 
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~vllfl1~P1'm~lT~tJ 1i1'1L1i.Jfl1~P1'fl'l~lbMmn'Ul'lrur;UJu~'lJeJ'Il;'ll~l;'lfl~1'V'J~'V'JeJ~I;'l'IJeJ'Iii.J1~'11i.Jfl1~1'l1i.Jfl1~" , 
b~~qJ'lJeJ'I ~~i.JVl~~~1'11 ~'1l;'lldJ1~tloJldJ1'lJ~~ ~ n~Vll'1 fl1~ bb'V'JVl tJ'1~~'1 btli.J~'1~1111;'li.Jh btli.JeJ~l'1 ~'1 

r;11 Vi 1'U1i.Jfl1~P1'n~ll'lf'ld~~btli.Jfl1~Vl~l;'leJ'U ~r;'l'IJeJ'Il;'ll~l;'ln~1'V'J~'V'JeJ~l;'l~ln1'1ii.J1~'1 b~eJ'I:lJl~ln11 

fl1~~ bbr;'l ~~ f11~ii.J1~ '11;'l1dJ1~tlvll1~1;'l~~1 nn11 ~~ b'V'J~1 ~ii.J1~ 'IhH'J bVi~ n1i.J leJf11I;'lf11~tll tJ1'1tJeJtJ bbr;'l~jj
" 

f111:IJVim n'IJ'W~:lJl n n11 ~'11~ tJii.Jh'l~'V'J'U1i.J'lJ~~ bVlf'11Vl tJjj:IJl n~'1 22 'IJ'W ~ bbr;'l~1i.J fl1~Vl ~r;'l eJ'Il'lf'ld1~ 

b~eJn1m'V'J~'V'JeJ~l;'l~lnii.Jh'l 2 'IJ'W~ AeJ Tetrigona apicalis bbr;'l~ Trigona thorocica ~ln~'1Vi1'~ 

fl1ru~i.J'U~ b'V'J~l~ii.Jh'lvr'l 2 'IJ'W ~ dl;'lldJ1~tl'V'J'UMvt1hJ1i.J'vfeJ'I~i.J 1~CJoJl:IJ1Vl~l;'leJ'Uf111:IJ1;'l1dJ1~tl1i.Jf11~v 	 , 

tJ'U~'1b~eJ~ltieJhl'l~1Vi,r'l1i.J1'li.J 4 'IJ'W~ AeJ Trichophyton rubrum, Trichophyton mentagrophytes, 

Microsporum canis bbr;'l~ Microsporum gypseum b~eJ'I~lf1b~ml~tieJ1~bn~hl'l~1Vi,r'l1i.J1'li.JL1i.Jbtli.J 

b~ml~'V'J'U:lJln~l;'l~bbr;'l~CJ1moff1n~11'UU~~Ui.J~1i.J1Viru btli.JCJ1~~~ ~~i.J~1 nf11~rr'l bl'l~l~~Vll'1 bl'ljj tJ'Ihjjj, 'v 

1P11 CJ 1~~ ~~~i.J ~1 nl;'ll ~I;'l n~ ~1 n 5~~:IJ 'lJl ~~ '111 1~~ ~jj1'l11:IJ 'lJ r;'l eJ~.nCJ:IJ 1 n n11 bbr;'l ~jj ~r;'l-rrl'1 bA tJ 'I ~ eJ ~1'1 f11 CJ 

'lJeJ'II'l'UtJeJCJ n11 ~'1 btli.J:lJr;'l bVi~~'11~1~1;'li.J1~~~~P1'n~1~r;'l'IJeJ'I1;'l1~l;'ln~~1 nl'V'J~'V'JeJ~l;'l~eJf11~tJ'U ~'1 b~mltieJ 
" '" 

1. 	 b~eJP1'n~leJ'Iri'lJ~~neJ'UVll'1 bl'ljj'IJeJ'Il'V'J~'V'JeJ~l;'l~ln1'1ii.J1~'11i.J~i.J~P1'n~l 

2. 	 b~eJVilb'lJeJ{b~i.J~1'l11:IJ b-rr:IJ-rri.J'lJeJ'I1P11vllr;'l~mCJ~bVi:IJ1~1;'l:IJ~~~1mi.Jf11~l;'ln~1'V'J~'V'JeJ~1;'l 
3. 	 b~eJP1'n~1'lVl~Vll'1~1.f11'V'J'lJeJ'I1;'l1~l;'ln~1'V'J~'V'JeJ~I;'l'IJeJ'I~'1 bbr;'l~ii.J1~'1~jj~r;'l~eJnl~b~~qJ'lJeJ'I 

b~eJ~~i.JVl~~tieJ1~1'l'Ul'1'IJ'W~, 

1. bn'U1P11eJ~1'1'lJlnVll'1b-rrl1'1i'Uh'l 2 'IJ'W~ AeJ T. apicalis ~'1'V'J'U1i.J~i.J~P1'n~111'l~'1f11~ 
eJ'V'J.1;'l5. b~eJi.Jf'1~i.JI'l~i.JVl{ bbr;'l~ T. thorocica 'V'J'U1i.J~i.J~P1'n~1'1 b'IJ11''1b'IJ:IJ~ ~'1Vi1'~f11ru~i.J'U~v 	 , 

http:i.J1'li.JL1i.Jb
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V I I i.I 
o ~ 0 Q..I Q e'..:::lI SU V I Q..I Q..I.c:;::,j 

3. 'Wl:lJl!;1~mtJmtJ'Wlfl!;1'Wbb!;1~be:J5!;1bbe:J!;1fle:JeJe:J!;1 'VIrrJl:lJb'lJ:lJ'lJ'W\?l1'l1 fl'W (?I'l'W 9S%, 70%, 40% 

bb!;1~ S% \?l1:lJ~1~'U 1mJ1i'lj~:lJlm'lJe:J'l6'!1~!;1~!;11tJ 100 lJ!;1~~\?l~ ~J1mr'Wt116'!1~!;1~mtJ1'ljb'lJ~11'W6'!m'J~~ 
hj~bb6'!'l~mUVii1lJ~mdJ'Wnm 3 1'W 

, 'U 

4. t116'!1~!;1~mtJ~hl:lJlm€J'lvlltJm~(?Il1.o}me:J'l1(?1tJ1ibr1~e:J'lm€J'l6'!rurulfl11'l1 b~€Jnl'~'(?IbI'l11.o}~'Wbb!;1~
'U ... ... 

~'l6'!fl'lj~fl~'W1 e:Je:Jfl 6'!1~!;1~mtJ~me:J'l1vl'<iJ~b~tJfl".h EEP (ethyl alcohol extract of propolis) 

S. t116'!1~!;1~mtJ EEP 1'ljvhfl1~~~bVimb~'lvl'Jmr1~e:J'l Rotary evaporator Vi~e:J Freeze dryer 

'<iJlmr'Wt11m~6'!n(?lVitJ1'U~1~:lJ1Vilb'lje:J'h~'W(9]~!;1~ (percent yield) 

6. b~e:J1~6'!1~6'!n(?lVitJl'U (crude extract) 1'V'l~'V'le:J~6'!bb~'J t111'lj!;1~!;11tJ~htJ 1% DMSO 

(Dimethyl sulfoxide) ~r1'Jl:lJbi:lJ-rr'W 64 mg/ml Vi~e:J !;1~mtJ1'W acetone (1'Wmru~1:J6'!1:lJl~tm~mtJ 
1'W 1% DMSO ) 
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co .N.r
2. n1';jb~';jtJ:lJeJ1'Vi1';jbli'ltJ.:lb"l!eJ 

b(?1~mJmVll'HitJ'Ib~eJ PDA (Potato dextrose agar) LJ~~nru 25 ml/"1'UbY'j1~b~eJ ~~:IJ 
~1"i~~mtJ EEP ~~n~"1flbeJ5mbeJ~fleJ~eJ~ ~rr;mJb-rr~-rr'U1?i1'11 n'U 1~tJ:lJm1~b-rr~-rr'U 64 mg/ml b'Vl~'1 
1'U"1'UbY'j1~b~eJ "1mr'U1..h"1'UbY'j1~b~eJ1LJ~'11'U laminar flow bb~~b1J~ UV b~eJ1~"1'UbY'j1~b~mb~'1bb~~ 

" ~1b~eJ~1'11 
.r . 

3. n1';jb~'itJ:lJb"l!eJ';j1mm'Un1';j'VI~li'leJ.:l 

b~eJ "i 1~1oU1 'U fl1 "i 'Vl ~ ~ eJ 'I b{] 'U b~eJ "i 1 ri eJ1"i i'I ~1 VI 11'11'U i'I 'U ~ 'I b (?1 ~ tJ ~"1 fl.f11 i'I i"lJ1"~ ~1 i 'Vl tJ 1, 

1. Trichophyton rubrum 

2. Trichophyton matagrophytes 

3. Microsporum canis 

4. Microsporum gypseum 

1~tJ:lJ.ff'U(?1eJ'Ufl1"ibitJ'Ib~m11'U agar slant b~eJH~1V1-r'Ub{]'U stock b~m~m1b,,~rub~~~~'1th 
ba'U1tJ"i1mbitN1'U"1'UbY'j1~b~eJ b~m(?1~tJ~H~1V1-r'U'Vl~~eJ'U n'U~1"i~n~1Y'j"iY'jeJ~~1?i81LJ 

4. n1';j'VI~~eJ'Uq'VI~n1';jf1'U~.:lb~eJ';j1rieJhfltld'Vi,r.:ln'U~1';j~n~l'W';j'WeJ~~ 
1. H cork borer b"1~ba'U1tJ"i1~b"~t1!b~~~ ~111'1(?1"i'lflm'l"lJeJ'I"1'UbY'j1~b~eJ~~~~~1"i~~mtJ 

EEP ~~n~"1 flbeJ5mbeJ~fleJ ~eJ~ m1~ b-rr~-rr'U~1'11 n'U11bbtl1 1~tJ:lJ'll~i'l1'U~~AeJ"1'U bY'j1~ b~eJ~hih1 
~1"i~~mtJ EEP bb(?11~ 1% DMSO Vl1eJ acetone bb'Vl'U bb~~"1'UbY'j1~b~8~:lJbuY'j1~ PDA 8~1'1b~tJ1 
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.fl1~~ 4 	bb61\?l\lf11~1~ cork borer b~1~b~'U1m1 (n.) bbf1~tJ1hh1\1U'Ue:nVl1~bitJ\lb~€l~vl1f11~VI\?l61€lU 
('lJ .) 

2. ~\I~1'U b'V11~ b~€l~Aj'~m1JVli1iJ~€l\l ~\I bnl'lbbf1~l\?l b~'U~1'U~'Ut1nm\lf11~b~~rub~U11'l'lJ€l\lb ~m1 
'I 'U 	 'U Q.I 

Vln1 7 bbf1~ 14 l'U 'V11mJu'UVim.Jf1 

3. tJ1~f1lJlf11'U'H1JbLJ€l1b~'U~f11~~U~\I (percentage of growth inhibition) 1\?ltJH~I'l~f11'Udru 
percent inhibition (Reyes Chilpa et 01., 1997) ~\ld 
percent inhibition (mycelial growth in control - mycelial growth in propolis) x 100 

mycelial growth in control 

4. lbfl~1~'vhtJ1tJU bVitJUtJ~~~Vl5m'V1'lJ€l\l611~61n\?l1'V1~'V1€l~61~l~~lni'Uh\l 2 'lJ'W\?l l\?ltJHf11~ 
btJ1tJubVitJu-rr€ldJf11'Ub~\l61~~lTI One - way ANOVA bbf1~ Independent Sample T Test 
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m 1~ boff~off'U"lJeJ'l \Pl'd'vl161~m (J 

(% ethyl alcohol) 


95 


70 


40 


5 


(% ethyl alcohol) 


95 


70 


40 


5 


2. amiru:::"lJe:Hia1~an~'\Iim'Ub'Wwmiia 

m1~boff~off'U"lJ eJ'l \Pl'dvl161~m (J 

43.67 

22.93 

1.08 

3.08 

47.45 

55.12 

6.00 

2.33 

a1"JanI'lVl(J1'U 1 'V1"J'V1eJ~a":iJ1f1oJ1f1'V11'lboff1-r'l-rr'Uh'l~'l 2 "lJ'W1'l ij~fI~tu~~bb~fI~1'ln'U 11'l(Ja1"Janl'l 

Vl(Jl'U1'V1"J'V1eJ~a~anI'l1~":iJ~ij~fI~tu~bVltJ(J'doff'U bb61~ij~~bb~ fI~1'ln'U ~61":iJ1f1f11"JanI'lA~'ld'V1'lJ';h a1"Janl'l 

Vl(J1'U"lJeJ'l1'V1"J'V1eJ~a":iJ1f1 T. opicolis ij~bVl~eJ'lrieJ'U ?f'd'Ua1"JanI'lVl(J1'U":iJ1f1 T. thorocico ij~J1m61 
boff~ fI1"J~l'V1"J'V1eJ~a":iJ1f1-rr'U1"J'l~1~ij~bb61~Atu~fI~tu~~ bb~fI~1'ln'U e)1":iJb~eJ'l~1":iJ1f1bbVl~'l~vl1f11"Jbn'U, 
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3. in~ru:::"lJ'eJ.:Ia1';iati~1't'l';i't'leJ~a~~eJ ~hl.lf11';in';ieJ.:I~d EJ ~fI~eJ.:Itl';ieJ.:Iaru ru1tl1A 
'U ... ... 

~tl~ru~'lJe:J\I?f1~?f n~1y.j ~y.j e:J~?f b~e:J ~ 1'Wtl1~tl~e:J\I ~d ~ bfl~e:J\I me:J\I?fru ru1tl1f'1 ~ d1~tl~ru~16'1 
'U '" '" 

1~~?f1~?fn~1y.j~y.je:J~?f~?fn~~d~~Tvl1r;'l~m~ be:J5r;'l bbe:Jr;'ltle:J~e:J~~ b ue:Jf b~'W~m1jJ b-VjJ-V'W?f\l~~1,x~'lJe:J\I
'U 

.fl1'V'l'vl 7 ~tl~ru~'lJe:J\I?f1~?fn~1y.j~y.je:J~?fb~e:J~TWf11~me:J\I?fruru1fl1f'1bb~d
'U '" '" 

(~1tli1~hJ'lJd1 J1tl~'W, 5%, 40%, 70% bbr;'l~ 95% ethyl alcohol) 

4. tl1';iU'U~.:Itl1';i~':il~ru~~'UllPl"lJeJ.:I~~eJ';i1... 
1Pl1';i1.:1vl 3 bUe:Jfb~'W~f11~~u8\1fl1~b~~fkj'lJe:J\lb~m11'W~1'Wby.j1~b~e:J~e-J?fjJ?f1~?fn~1y.j~y.je:J~?f T. apicalis 

b ue:Jf b ~'W~tl1'jtJU 8\1 f11'j b~~fkj'lJe:J\I b~e:J'j1 

T. 	 rubrum T. M. canis M. gypseum 

mentagrophytes 

95 64.28 26.67 63.50 55.00 

70 64.28 36.67 70.00 64.28 

40 Contaminated 

5 Contaminated 

" " " b'lJjJ b'lJjJ'lJ'W T. rubrum T. M. canis M. gypseum 

~1\11 mentagrophytes 

64.28 

70 64.28 66.67 75.00 64.28 

40 Contaminated 

5 	 Contaminated 

95 	 64.28 53.33 75.00 
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• v 

19l1';j1.:J~ 5 bb61\?l\l~6'lm'rr\?lb~'W~TWI"1'WtJmnHn';ib~~qJ"lJeJ\lb~eJ'nlwmuJm'U~:IJ 
--~~--~-----------------, 

b~'W~1'WI"1'WtJnm\l"IJeJ\lb~m1 (cm.)
" , 

n6'l:IJrll'Url:IJ, , T. rubrum T. M. canis M. gypseum 

mentogrophytes 
-r------------+-----------~ 

1% DMSO 2.55 4.85 4.45 5.50 

Acetone 1.40 1.50 2.00 1.40 

Blank 2.50 5.50 3.85 6.35 

v v 

bbl'ln~1\ln'WeJ~1\l:IJtTtJ~1AqJVl1\l61i,1~ 1\?ltJ?I1';i61n\?l~1n1\l T. thorocica 611:1J1';ibltJ'UtJ\lm';ib~~qJ"lJeJ\lb~eJ';i1 

1~l'ln'1Jil\?l ~1'W611';i61n\?l~1n1\l T. opicalis 611:1J1';ibltJ'U ~\lm';ib~~qJ"lJeJ\l b~eJ';i1Ml'ln'1Jil\?l bb~m';itJ'U~\l m';i 
v • 

b~~qJ"lJeJ\l T. mentogrophytes :IJ~6'lrleJ'W-rr1\l~1bi1mVltJ'Un'Ub~m1'1Jil\?lB'W 

5. m'a1 bfl'a1~~'VI1.:J61li~"lJeJ.:Jm';j'VI~61eJ'\Jb~eJ';j1n'U611';j61n~1'V'l'a'V'leJ~61 
5.1 e.J~"lJeJ.:J611'a61n\?l1'V'l';j'V'leJ~m161n~W;lfl 95% beJ5~bbeJ~nmJeJ~ ~eJb~eJ';j1 T. rumbrum 

~1n~6'lm';iPim~n-rreJ:lJ6'l btJ~tJ'U bVltJ'Um';i b~~ru"IJeJ\lb~m1 T. rubrum ';i~Vd1\ln&1:IJrll'Url:IJ bb6'l~mi:IJ 
'U Q.J 'I 'I 'I 

Vl\?l6'leJ\l~ltJ16 One - way ANOVA ~m1:IJb~mr'W 95% 1\?lt.J:IJ HO fleJ hJ:lJm1:IJbbl'ln~1\l"IJeJ\lm';ib~~qJ 
"lJeJ\lb~eJ';i11'WVlnn&1:IJ bb6'l~ Hl AeJ :lJm1:IJbbl'ln~1\l"IJeJ\lm';ib~~ru"IJeJ\lb~m1eJ~1\lifeJtJ 1 n&1:IJ eJ~1\l:IJ 

'I 'I QJ 'I 

tTt.J~1AqJVl1\lai,1~ 1~~6'l~\lm';i1\l~ 6 1\?lt.J:lJrl1m1:IJb~mr'W < 0.05 bb61\?l\lm';itJ~b615 HO tJeJ:lJ1'U Hl 

1J11'a1.:Jv1 6 bb61\?l\l~6'lm';ilbm1~";btJ~tJ'UbVltJ'Url1bQ~tJm';ib~~qJ"lJeJ\lb~m1 T.rubrum 1'Wn~:lJm'U~:lJbb6'l~ 
n&1:IJVl\?l6'leJ\l 

v 

m';ib~~qJ"lJeJ\lb~eJ';i1 

T. thorocica 0.50a 

T. opicalis 0.55a 

control 1.40b 

Vl:IJ1mVl~ a b :lJm1:IJbbl'ln~1\l~'WeJ~1\l:IJtTtJ~1A~Vl1\l61i1~ P < 0.05 

~1n~6'lm';ilbm1~";bb61\?l\l';hrl1bQ~t.Jm';ib~~qJ"lJeJ\lb~m11'Wa1';i61n\?l1l"J';il"JeJ~61~1n T. thorocica 

bb6'l~ T. opicalis 61n\?l~ltJ 95% beJ66'lbbeJ6'lnm)eJ~ hJ:lJm1:IJbbl'ln~1\ln'W bb~m';ib~~qJ"lJmb~m11'W611';i 
61n\?l1l"J';il"JeJ~61~\laeJ\l:IJm1:IJ bbl'ln~1\ln'Un&1:IJm'Url:IJeJ~1\l:IJtTtJ~1Atl.!Vl1\l61i,1~Vl P < 0.05

" 
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5.2 N~"lJB.:ja1';jan~l'rl';j'rlB~a~an~~'nJ 70% bB5~bbB~nmm~ ~m.;gB';j1 T. rumbrum 

"illf1~~m'aPifl'en.ve:JlJmtJ~t1U bY1t1tJm'ab"il~ru'Ij'e)'1 b~e:)'n T rubrum 'a~vr;il'1 n~lJl·rdtJfllJ bb~~n~lJ
'U QI q q , 

VI~~e:J'I~"JtI15 One - way ANOVA ~fl11lJb~mrtl 95% l~t1jJ HO ?ie:J hJjJmllJbbt'ln~l'1"lJe:J'Im'ab"il~qJ 
"lJe:J'Ib~ml1tlVlnn~lJ bb~~ H1?ie:J jJmllJbbt'ln~l'1'1Je:J'Im'ab"il~ru'1Je:J'Ib~e:J'ale:J~l'111e:JtI 1 f1~lJ e:J~l'1jJ

q q QI 'I 

oJ'mholqJVll'1?ft1&i 1~~~~'1t'l1'al'1~ 7 l~t1jJrilmllJb~mrtl < 0.05 bb?f~'1m'atJ5b?f5 HO t1e:JlJ-rtJ H1 

.
mWiJ~qJ'1Je:J'Ib~ml 

T thoracico 0.50a 

T opicolis 0.50a 

control 1.40b 

'VllJ 1tJb'Vlq a b jJfl11lJbbt'ln~1'1ntle:J~1'1jJoJ'tJ~lrlqJVll'1?ft1~ P < 0.05 

"illn~~m'a1bfl'al~~bb?f~'111rilbu~tJm'ab"il~qJ'1Je:J'Ib~ml 1tl?fl'a?fn~1'V'J'a'V'Je:J~?f"illf1 T thoracico 

bb~~ T . opicolis ?fn~~1tJ 70 % be:J5mbe:J~f1e:JeJe:J~ hJjJmllJbbt'ln~l'1ntl bb~mWil~qJ'1Je:J'Ib~e:J'n1tl?fl'a 
?fn~1'V'J1'V'Je:J~?f~'1?fmjJmllJ bbt'l n~l'1ntJn~lJfldtJfllJe:J~l'1jJoJ'tJ?hrlruVll'1?ft1&i~ P < 0.05" ~ 

5.3 Na"lJB.:ja1':ian~1'rl';j'rlB~a~an~~'nJ 95% bB5abbBanm:m~ ~m.;gB';j1 
T. mentagrophytes 

"illn~r;'lm1Pin'\~n.vm,jmtJ~t1UbVltltJm'ab"il~qJ'1Je:J'Ib~ml T. mentogrophytes 1~'Vl11'1n~lJ 
mtJ~lJbb~~n~lJVI~~e:J'I~1tJ15 One - way ANOVA ~mllJb~mrtl 95% l~tJjJ HO ?i8 hjjJmllJbbt'ln~l'1 
'1J8'1m1b"il~ru'1J8'1b~8'al1tlVlnn~lJ bb~~ H1 A8 jJmllJbbt'ln~1'1'1J8'1m1b"il~ru'1J8'1b~mle:J~1'1118tJ 1 n~lJ 

QI q 'I QI" 

8~1'1jJoJ'm=hrlqJVll'1?ft1&i 1~~~~'1t'l111'1~ 8 l~tJjJrilmllJb~mrtl < 0.05 bb?f~'1m'atJ5b?f5 HO tJ8lJ-rU 

H1 

, , 
" m1b"il~qJ'1Je:J'Ib~e:J11 

T thorocico 0.70a 

T opicolis 1.20b 

control 1.50b 
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Vl~lmVl~ 	 a b :i1fldl~bb~f)~1..:ln'U8~1..:J:i1,rmhoi'ru'YI1..:l?fil~ P < 0.05. ~ 

'<illn~6'lm'j"lbf1'j"1~lhb?f~..:l11~lbU~tJm'j"b'<il~t1J'Ue:J..:lb~8'j"11'W?fl'j"?fn~1y.j'j"y.je:J~?f'<illn T. apicolis 

?fn~~dtJ 95% be:J5mbe:J6'lne:JeJe:J~ bb6'l~ n~~m'Uf1~ hi:i1ml~bb~n~l..:ln'W bb~m'j"b'<il~ru'Ue:J..:lb~e:J'j"11'W ?fl'j". . ~ 

?fn~1y.j'j"y.j8~?f'<illn T. thorocica ?fn~~dtJ 95 % be:J56'1bbe:J6'lne:JeJe:J~ :i1ml~bb~f)~l..:Jn'Un~~m'Uf1~e:J~l..:l:i1 

,rm11~tlJ'YI1..:J?fil~Vi P < 0.05 

"'1 ..::::::.dG.li/ ,Q" 1/1115.4 N!;l"lJe:HI~1'Hln~ 'V'I';i'V'lB!;l~'VI~n~~1f1 70% t'el5!;lbbB!;lnm1B!;l ~Bb'tlB';i1 

T. mentagrophytes 

'<illm..mm'j"Pif1'\~l-rre:J~6'lbLJ~tJ'U bVitJ'Um'j"b'<il~t1J'Ue:J..:J b~8"n T. mentagrophytes 'j"~'vrJl..:Jn~~ 
f1d'Ufl~bb6'l~n~~'YI~6'le:J..:J~rJtJ15 One - way ANOVA ~ml~b~mr'U 95% l~tJ:i1 HO ~e:J hi:i1ml~bb\?ln~l..:J 
'Ue:J..:lm'j"b'<il~ru'U8..:lb~e:J'j"11'U'vlnf)~~

q OJ 
bb6'l~ Hl ~8 :i1ml~bb\?lf)~l..:J'Ue:J..:lm'j"b'<il~ru'Ue:J..:Jb~e:J";jle:J~l..:liJe:JtJ 1 f)~~

QJ QJ, 

e:J~1..:l:i1,rm'h~tlJ'YI1..:J?fil~ 1~~6'I~..:J~1'j"1..:J~ 9 l~tJ:i1~lml~b~mr'U < 0.05 bb?f~..:lm'j"LJiJb?fLi HO tJ8~1''U 
Hl 

m';i1.:l'VI
d 

9 	 bb?f~..:J~6'lm'j"l bfl'j"l~'vhLJ~tJ'U bVitJ'Ufll bU~tJm'j"b'<il~t1J'Ue:J..:l b~ml T. mentagrophytes 


1'Wn~~m'Uf1~bb6'l~f)~~'YI~6'le:J..:l
• • 	 ... 
m'j"b'<il~t1J'Ue:J..:Jb~ml 

T. thorocico 	 0.50a 

T. apicolis 	 0.95b 

control 	 1.50c 

Vl~lmVl~ 	 abc :i1ml~bb~n~1..:ln'W8~1..:J:i1,rm11~ru'YI1..:l?fil~ P < 0.05 
• 	 u 

'<illf)~6'1 m'j"l bfl'j"l~~ bb?f~..:Jl1fll bU~ tJ m'j"b'<il~ru'U8..:J b~ml1 'W f)~~m 'Uf1~bb6'l~1'W?fl'j"?f n~1y.j'j"y.j8~?f.. ... , ~ , 

~..:J 2 '1J1J~Vi?fn~~dtJ 70 % b85mbe:J6'lne:JeJ8~ bb~f)~1..:ln'W8~1..:J:i1,rm11~tlJ'YI1..:J?filMVi P < 0.05 

5.5 N!;l"lJB.:l~1';i~ti~1'V'1'a'V'lBa~~~ti~~..w 95% bB5!;lbbB!;lnBeJB~ ~Bb~B'a1 M. canis 

'tI 
'j"~Vll1..:Jn~~m'Uf1~bb6'l~fl~~'<illn~6'lm'j"Pif1'\~1-rr8~mLJ~tJ'UbVitJ'Um'j"b'<il~ru'U8..:Jb~ml

Q.I 
M. canis 

q q q 

'YI~6'le:J..:l~dtJ15 One - way ANOVA ~ml~b~mr'W 95% l~tJ:i1 HO ~8 hJ:i1Adl~bb~n~l..:J'Ue:J..:Jm'j"b'<il~tlJ 
'Ue:J..:Jb~ml1'W'YInn~~ bb6'l~ Hl ~e:J :i1Adl~bb\?ln~l..:J'Ue:J..:lm'j"b'<il~ru'Ue:J..:Jb~e:J'j"le:J~l..:JiJe:JtJ 1 n~~ e:J~l..:Jjj

" q 	 QJ q 

,rm11~tlJ'YI1..:l?filM 1~~6'I~..:J~1'j"1..:J~ 1 0 l~tJjj~lAdl~b~mr'W < 0.05 bb?f~..:Jm'j"LJiJb?f6 HO tJe:J~1''U H 1 
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" nl'H"il1qJ'(Je:J\lb~e)'n 

T. thorocica 0.73a 

T. apicalis 0.60a 

control 2.00b 

Vl~lmVl{?l a b :wml~bb{?ln~l\1n'Ue:J~l\1~hrm:hrlru'Yll\1?f~~ P < 0.05 , v 

"illnt:.J~nl'~ibml~~bb?f~\ll1AlbQ~CJnl'~b"il1qJ'(Je:J\I b~ml 1'U?fl~?fn~1Yr~'V1e:J~?f"illn T. thorocica 

bb~~ T. apicalis ?fn~~lCJ 95 % be:J5mbe:J~nmje:J~ hj:Wrrn~bb{?ln~l\1n'U bb~m~b"il1qJ'(Je:J\lb~ml1'U?fl~ 
?fn~l'V1~'V1e:J~?fvr\l?fe:J\I:wml~bb{?ln~l\1n'Uml~m'Ufl~e:J~l\1:w'I'1m~lrlru'Yll\1?f~~~ P < 0.05 

" v 

5.6 ~a'(JeJ.:i?f1'ar;Hi~l'W'a'WeJ~hf~?fn~~'JCJ 70% b€J5abbeJaneJe1eJa ~m:5eJ'a1 M. canis 

"illfl t:.J~m~~m~l.ue:J~mtl~CJ'U bV1 CJ'U mdb"i11ru'(Je:J\I b~ml M. canis 'a~Vll1-!ln~~fll'Ufl~ bb~~n~~ 
'\.I IV q 'I 't 

'Yl~~e:J-!l~lCJi5 One - way ANOVA ~ml~b~mrtl 95% hw:w HO ~e:J 1~:Wml~bb{?lfl~1-!l'(Je:J-!lfl1'.ib"il1qJ 
'(Je:J-!lb~e:J'n1tl'Ylflfl~~ bb~~ Hi ~e:J :wml~bb{?lfl~1-!l'1Je:J-!lfll'H"il1ru'1Je:J-!lb~e:J'Jle:J~1-!l~e:JCJ 1 fl~~ e:J~l\1:W 

'I ... v 'I 

'I'1m~lrlqj'Yll\1?f~~ l~t:.J~~\I{?ll'Jl\1~ 11 l~CJ:WAlflll~b~mr'U < 0.05 bb?f~\lm~tliJb?fLi HO CJe:J~-r'U Hi 

" 
m'Jb"il1qJ'1Je:J-!l b~e:J'Jl 

T. thorocica 0.50a 

T. apicalis 0.60a 

control 2.00b 

Vl~lmVl{?l a b :wml~bb{?ln~l\1n'Ue:J~1-!l:w'I'1m=11rlru'Yll-!l?f~~ P < 0.05 , v 

"illflt:.J~m~ibml~~bb?f\9Nl1AlbQ~CJfl1'Jb"il1qJ'1Je:J\I b~ml1'U?fl~?fn(911'V1~'V1e:J~?f"illfl T. thorocica 

bb~~ T. apicalis ?fn~~lCJ 70 % be:J5~bbe:J~flmm~ hJ:wml~bb{?ln~l-!ln'U bb~m'Jb"il1qJ'(Je:J-!lb~ml1'U?fl~ 
?fn~1'V1~'V1e:J~?fvr\l?fe:J\I:wml~bb{?lfl~l\1n'Ufl~~m'Ufl~e:J~l\1:w'I'1CJ~lrlru'Yll-!l?f~~~ P < 0.05 

" v 
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5.7 ~~"lJel-!l~1'H'In~l~~~el~~~~n~~"w 95% bel5~bbel~nmlel~ ~m~el~1 M. gypseum 

"illflt:-Jl:'lm';j~fl~1-rren.J~mJ~~'UbV1cJ'um'H"il1t1l'lJ8,:jb~ml M. gypseum ';j~Vll1,:jfl~lJm'UfllJbbl:'l~ 
fl~lJV1~l:'l8,:j~'"W16 One - way ANOVA vifldllJb~mt'W 9S% 1~~il HO fl81:JilmllJbb~fl\9l1,:j'lJ8,:jm';j 
b"il1ru'lJ8,:jb~8';jl1'WV1flflr;1lJ bbl:'l~ Hi fl8 ilmllJbb~fl\9l1,:j'lJmm';jb"il~ru'lJ8,:jb~m18~1,:jii'8~ 1 flr;1lJ 8~1,:jil

v 'I q 	 QJ q 

11m'l1rlt1lV11,:j?l~&\ 1~t:-Jl:'l~,:j~1';jl,:jvi 12 1~~ilf11mllJb~mt'W < O.OS bb?l~,:jm';jtJ~b?lLi HO ~8lJ-r'U Hi 

d Q ({ Q.<:::), Jt i.I o=.t,Q 	 d 
(Pl1~1-!1V1 12 	 bb?l~,:jt:-Jl:'lm';jdbfl";jl~VlV11,:j?ltl~'lJ8,:jb'llml M. gypseum mmLi One - way ANOVA V1 P < 

O.OS 
" m";jb"il~t1l'lJ8,:jb"1J8";jl 

T. thoracica 	 O.SOa 

T. apicalis 0.63a 

controL 1.40b 

VllJlmVl~ 	 a b ilmllJbb~fl\9l1,:jn'W8~1,:jil11m11rlruV11,:j?l~&\ P < O.OS , 	 v 

"illflt:-Jl:'lm";jl bfl";jl~~bb?l~,:rilf11bU~~m";jb"il1t1l'lJmb~8";jl1'W?ll";j?fn~1'V1";j'V18~?l"illfl T. thoracica 

bbl:'l~ T. apicalis ?fn~~d~ 9S % b86l:'lbb8l:'lflmm~ 1:JilmllJbb~fl\9l1,:jn'W bb\9lm";jb"il1t1l'lJ8,:jb~ml1'W ?fl";j 

?fn~1'V1";j'V18~?fvr,:j?leJ,:jilfldllJ bb~fl\9l1,:jn'Ufl~lJm'UfllJeJ~1,:jil11m'11rlruV11,:j?f~&\~ P < O.OS 
" 	 v 

Q,I., 	 til XAdQ.li/ .c::::..

5.8 ~~"lJel-!l~1~~n~ b~~~el~~V1~n~WJfJ 70% bel5~bbel~neleJel~ (Plm"llel~1 M. gypseum 

"illflt:-Jl:'lm";j~fl~l-rrm.JmtJ~~'UbV1~'Um";jb"il~t1l'lJeJ,:jb~ml M. gypseum ";j~Vll1,:jfl~lJm'UfllJbbl:'l~ 
fl~lJV1~l:'leJ,:j~d~16 One - way ANOVA ~mllJb~mt'W 9S% 1~~il HO fleJ 1:JilmllJbb~fl\9l1,:j'lJeJ,:jm";j 
b"il~ru'lJeJ,:jb~ml1'WV1flflr;1lJ bbl:'l~ Hi fleJ ilmllJbb~fl\9l1,:j'lJeJ,:jm";jb"il1ru'lJeJ.:Jb~mleJ~1,:jii'eJ~ 1 fl~lJ eJ~l,:jil

QJ 't q 	 OJ q 

11m'11rl'1!V11,:j?f~&\ 1~t:-Jl:'l~,:j~1";jl,:j~ 13 1~~ilf11fldllJb~mt'W < O.OS bb?l~,:jm";jtJ~b?fLi HO ~eJlJ-r'U Hi 

d ill 	 I 

(Pl1~1-!1'V1 13 	 bb?f~,:jt:-Jl:'lm";jibfl";jl~~V11,:j?f~&\'lJeJ,:jb"1JeJ";jl M. gypseum ~d~16 One - way ANOVA V1 P < 

O.OS 
" m";jb"il~t1l'lJeJ,:jb"1Jml 

T. thoracica 	 O.SOa 

T. apicalis O.SOa 

controL 1.40b 



14 

Vl:WlmVl\9l a b iJml:Wbb\9ln~l'ln\J€J~l'liJL1CJ(;h~'ru'Vll'll;'fti&i P < 0.05 , v 

"illm.H'lnl'~lbml:::~bbl;'f(9l'l11rilbQ~CJfn~T<il~qJ-V€J'lb~ml1'Ul;'fldl;'fn(9l1'V1d'V1€J~l;'f"illn T. thorocica 
• bb~::: T. opicalis l;'fn(9l~rw 70 % b€J5~bb€J~nml'€J~ 1~iJf111:Wbb\9ln~1'ln'U bb~mdb"il~qJ-V€J'lb~ml1'Ul;'fld 

l;'fn(9l1'V1d'V1€J~l;'f~'ll;'f€J'liJml:W bb\9l n~1'ln'Un~:wm'Uf1:W€J~1'liJL1m11Aru'Vll'll;'fti&i~ P < 0.05 
" v 

5.9 ~!;l"lJeJ.:ja1':ian~h~':iv.eJ~a~1n T. opicolis l1ieJb;ieJ':i1 T. rubrum 

"illn~~md~m:~n.v€J:wm'tJ~CJ'U bViCJ'U md b"il~ru-V€J'l b~ml T. rubrum 1'U1'V1d'V1€J~l;'fd:::Vl1l'ln~:w~
~ v , 

Q.J i.I Q rf I ~ Q.I i.I .:::It. rf i.I q..:::.j 

l;'fn(9l~lCJ 95% b€J5~bb€J~nml'€J~ bb~:::n~:W'Vll;'fn(9l(9l1CJ 70% b€J5mb€J~nmj€J~ (9l1CJ15 Independent 

Sample T Test ~ml:Wb~mr'U 95% 1(9lCJiJ HO A€J rilbQ~CJmdb"il~qJ-V€J'lb~ml~'l 2 n~:w 1~bb\9ln~1'ln'U 
bb~::: Hi A€J rilbQ~CJnl'H"il~ru-V€J'lb~€Jdl~'l 2 n~:w bb\9ln~l'ln'U €J~l'liJL1mhAru'Vll'll;'fti&i 1(9lCJiJrilf111:W

v, v 

b~mr'U > 0.05 bbl;'f~'lmdCJeJ:W1''U HO 'tJi]bl;'f5 Hi A8 filbQ~CJmdb"il~qJ-V€J'lb~ml1'Ul;'fldl;'fn(9l~'l 2 n~:w 1~ 
bb(i)n~l'ln'U 

5.10 ~!;l"lJeJ.:ja1':ian~1v.':iv.eJ~a~1n T. opicolis I1im;ieJ':i1 T. mentagrophytes 

"illn~~md~mn.v€J~mtl~CJ'UbViCJ'Umdb"il~qJ-V€J'lb~€Jdl T. mentogrophytes 1'Ul;'fld?!n(9l 

1'V1d'V1€J~l;'f d:::Vl1l'ln~:W~l;'fn(9l~lCJ 95% b€J5mb€J~nml'€J~bb~:::n~:W~l;'fn(9l~lCJ 70% b€J5mb€J~nml'€J~ ~lCJ, , 
15 Independent Sample T Test ~f111:Wb~mr'U 95% 1(9lCJiJ HO A€J filbQ~CJmdb"il~qJ-V€J'lb~ml~'l 2 

n~:w 1~bb(i)n~1'ln'U bb~::: Hi A€J filbQ~CJmdb"il~ru-V€J'lb~€J':il~'l 2 n~:w bb\9ln~1'ln'U€J~1'liJL1m11Aru'Vll'l, v q v 

l;'fti&i 1(9lCJiJfilml:Wb~mr'U < 0.05 bbl;'f(9l'lmdtli]bl;'f5 HO CJ€J:W1''U Hi A8 filbQ~CJmdb"il~qJ-VeJ'lb~€J':il1'Ul;'fld 
" 

l;'fn(9lVl'l 2 n~:w iJml:Wbb\9ln~1'ln'U€J~1'liJL1m11Aru'Vll'll;'fti&i
, v 

5.11 ~!;l"lJeJ.:ja1':ian~1v.':iv.eJ~a~1n T. apicalis l1ieJb;ieJ':i1 M. canis 

"illn~~md~mn.v€J:wmtl~CJ'UbViCJ'Umdb"il~ru-v€J'l b~ml M. canis 1'U1'V1d'V1€J~l;'fd:::Vl1l'lmi:W~l;'fn(9l
~ v , 

~lCJ 95% b€J5mb€J~nml'€J~bb~:::n~:W~l;'fn(9l~lCJ 70% b€J5mb€J~nml'€J~ ~lCJ15 Independent Sample T 

Test ~f111:Wb~mr'U 95% l(9lCJiJ HO A€J filbQ~CJmdb"il~ru-V€J'lb~€Jdl~'l 2 mi:w 1~bb(i)n~1'ln'U bb~::: Hi v , 

A€J filbQ~CJmdb"il~ru-V€J'lb~ml~'l 2 n~:w bb(i)n~l'ln'U €J~1'liJ11m11Aru'Vll'll;'fti&i 1(9lCJiJfilml:Wb~€JdJ''U > v, v 

0.05 bbl;'f(9)'lmdCJ€J:W1''U HO tli]bl;'f5 Hi A€J filbQ~CJmdb"il~qJ-V€J'lb~€J':il~'l 2 n~:w1~bb(i)n~1'ln'U 

5.12 ~!;l"lJeJ.:ja1':ian~1v.':i'WeJ~a~1n T. apicalis I1im;ieJ':i1 M. gypseum 

"illn~~md~mn.v€J~mtl~CJ'UbViCJ'Umdb"il~qJ-V€J'l b~ml M. gypseum 1'U1'V1d'V1€J~l;'fd:::Vl'Jl'ln~:w~ 
Q.J!V C), ({ .o::JVi,J' Q f{21.c:!t...:::liI 

l;'fn(9lmCJ 95% b€J5mb€J~nml'€J~bb~:::n~:W'Vll;'fn(9lmtJ 70% b€J5~bb€J~n8~€J!;l mtJ'"J5 Independent 

Sample T Test ~m1:Wb~€JdJ''U 95% 1(9lCJiJ HO A€J filbQ~CJmdb"il~qJ-V€J'lb~ml~'l 2 n~:w 1~bb(i)n~1'ln'U 
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bb~~ H1 Ae.J ~1bQ~f.Im"jb~~ru'1Je.J~b~m1~~ 2 tl~~ bb\?ltl~1~n'W e.J~1~:rhrmhoi'ru'Vl1~1>'f(i~ 1~wijrhrrn~
v, v 

b~e.J~'W > 0.05 bb1>'f~~m"jf.le.J~-r'U HO oJ~b1>'f5 H1 Ae.J ~1bQ~f.Im"jb~~qj'1Je.J'Ib~m1~'1 2 tl~~hhb\?ltl~1'1n'W 

5.13 ~a"lJB.:la1'aan~b'W'a'WB~a"il1n T. thoracica ~m~B'a1 T. rubrum 

h;1>'f1~l'Hlibm1~~ Independent - Sample T Test 1~\~e.J'I':intl~1b~f.I'1b'U'W~1m]1'W'1Je.J'I~'1 
I d I I Q.I ({ 

2 tl~~'Vl(91~e.J'I~fl1b'Vl1tl'UI"1'Wf.I, ~ 

5.14 ~a"lJB.:la1'aan~b'W'a'WB~a"il1n T. apicalis ~m~B'a1 T. mentagrophytes 

~1fl~~m'afitl~1.ue.J:lJ~boJ1f.1'U bVlf.l'Ufll'H~~qj'1Je.J~ b~e.J'a1 T. mentagrophytes 1'W1'V-J"j'V-Je.J~1>'f"j~ 
, , 

'Vi11'1 fl~~Vl1>'fn~~"w 95% be.J5mbe.J~tle.JeJe.J~bb~~fl~~Vl1>'fn~~rw 70% be.J5mbeJ~fle.J~e.J~ ~"Wi5, , 
Independent Sample T Test ~fl11~b~e.J~'W 95% 1~f.Iij HO AeJ ~1bQ~f.Im"jb~~qj'1Je.J~b~e.J"j1~'1 2 

tl~~ bjbb\?ltl~1'1n'W bb~~ H1 Ae.J ~1bQ~f.Im"jb~~ru'1Je.J'Ib~m1~'1 2 n~~ bb\?lfl~1'1n'W e.J~1'1ij11m11rlru'Vl1'1
'I Q.J q Q.J 

1>'f(i~ 1~wij~1fl11~b~mr'W > 0.05 bb1>'f~'1m'weJ~-r'U HO oJ~b1>'f5 H 1 Ae.J ~1bQ~f.Im"jb~~qj"lJe.J'Ib~e.J"j1~~ 2 

fl~~, bjbb\?lfl~1'1n'W 

5.15 ~a"lJB.:la1'aan~b'W'a'WB~a"il1n T. apicalis ~m~B'a1 M. canis 

~1fl~~m"jfifl~1.ueJ~moJ1f.1'U bVlf.l'Um"jb~~ru"lJe.J~ b~m1 M. canis 1'W1'V-J"j'V-Je.J~1>'f"j~'Vi11'1tl~~~1>'fn~
~ v , 

9.1 c::.. 6' I ~ Q.J 2.J c::.. rf i.I '<:;)'.<:::iI ww 95% be.J5~bbe.J~tle.J~e.Jmb~~fl61~'Vl1>'ffl~~1f.1 70% be.J5mbeJ~fle.J~e.J~ ~lf.115 Independent Sample T 

Test ~fll1~b~e.J~'W 95% 1~f.Iij HO Ae.J ~1bQ~f.Ifll':ib~~ru"lJmb~m1~'1 2 tl~~ hhb\?lfl~1'1n'W bb~~ H1v , 

Ae.J r11bQ~f.Im':ib;U~ru"lJe.J'Ib~eJ"j1~'1 2 fl~~ bb\?lfl~1'1n'W eJ~1'1ij11f.1~1rlru'Vl1'11>'f(i~ 1~wij~1fll1~b~mr'W > 
v, v 

0.05 bbMl~m"jf.le.J~-r'U HO oJ~b1>'f5 H1 Ae.J ~1bQ~f.Im"jb;U~qj"lJe.J'Ib~m1~'1 2 fl~~hibb\?lfl~1'1n'W 

5.16 ~a"lJB.:la1'aan~b'W'a'WB~a"il1n T. apicalis ~BL~B'a1 M. gypseum 

h;1>'f1m';jtlibm1~~ Independent - Sample T Test 1~b~e.J'I;U1tl~1b~f.I'1b'U'W~1\?l';j]1'W"lJeJ'I~~ 
I d I I cv tf 

2 tl~~'Vl~~eJ'I~fl1b'Vl1fl'UI"1'Uf.I, ~ 
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fl1'H'ln~h'fi'\'\m~hw),JtJ b€l5~bb€l~fl€leJ€l~~rr:11:W b-rr:w-rr'U~1\l1 n'U'YftJ1l1'V'l~'V'l€l~'6'l~'6'ln~~1m€l5~ 
bb€l(;l fleJeJ'€l~ml:W b-rr:w-rr'U 95 btJ€l{b~'Uv1 bb(;l~ 70 btJ€l{b~'Uv11~\tJ€l{b~'Uv18(;l (?)'lJ€l\l'6'll~'6'ln~V!CJ1'U1'V'l~'V'l€l~'6'l 

1~:Wlfl~~~ A€ll'V'l~'V'leJ~'6'l~lfl T opieolis1~ 43.67% bb(;l~ 22.93% (?l1:W6"l1~'U ?I1'Ul'V'l~'V'l€l~'6'l~lfl 
T thoroeico 1~ 47.45% bb(;l~ 55.12% (?l1:W6"l1~'U bb(;l~~'lJ€l\l'6'l1~(;l~m(Jl'V'l~'V'l€l~'6'l~'6'ln~~lflb€l5(;l 
bb€l(;l fleJ eJ€l~~iJ b tJeJ{ b~'U ~A1l:W b-rr:w-rr'U~'6'l\lfl'i1~~1'IX~'lJ€l\l'6'll~(;l ~m(J1'V'l~'V'l€l~ '6'l~ b-rr:w flll~'6'ln~~l fl b€l5(;l

'U 

bb€l(;l fl eJ eJ'eJ ~~iJ btJ eJ {b~'U ~m 1:W b-rr:w -rr'U ~1~1:W ii\It! 1 fl ~'U ~1 (J ~\l J'U btJ €l {b~'U ~m 1:W b-rr:w-rr'U 'lJ€l \l b€l5(;l 

bbeJ(;l fleJ eJ'€l~~\llh~~iJ ~(;l ~ €ltJ~:Wlru'lJ€l\l'6'll~'6'ln~1'V'l~'V'l€l~'6'l bb(;l~ b~€l'W~ l~rul~l fl b tJ€l{ b~'Uv18(;l(?)'lJ€l\l'6'l1~ 
'6'ln~v!(Jl'U1'V'l~'V'l€l~'6'l~~b~'U'-Jl 95% bb(;l~ 70% b€l5mb€l~fl€leJ€l~ ,'6'll:JJ1~t1'6'ln~1'v'I~'V'l€l~'6'l1~:Wlfl~'6'l~ 
~\lJ'U~\lll1~~bV!:Wl~'6'l:W~'6'l~~~~1ibtJ'U~Tvh~~m(J1'Ufl1~'6'ln~l'V'l~'V'l€l~'6'l ?I1'Ul'V'l~'V'l€l~'6'l~\l 2 'lJ1J~m-rrt!l, 
fl~'UbtJ'UM1vll(;l~(;l1(JJ'U bil~fl1~tJ'Ub~€l'U'lJ€l\l b~€l~l bil~~'U ~\l b~ml~bil~~'UJ'U€l1~~~ btJ'Ub~€l~l~ €l(J1'U 

'U 

~'U~\ltJ~tJ'U~~:Wln'UtJlfl'Vl1\lb-rrl1'\l"ll'U1~,:j~'\,h:JJ1vll fl1~'6'ln~ ~\lm~~~l1lb~€l~l:JJ1vllfl1~l bA~l~vh~€l 
~lbb'Ufl'lJ1J~~€l1tJ 

~1V!1''U ~(;l fll ~fifl~l fll ~~'U ~\l fll ~ b~ ~t1J'lJ€l\l b~€l~l~ri €l1 'IX bn~1~A~ 1V!11\l1'UA'U'lJ€l\l'6'll~'6'l n~ 
l'V'l~'V'l€l~'6'l'lJeJ\l-B''Uh\l 2 "ll1J~ 'V'l'Ull1'V'l~'V'l€l~'6'l~'6'ln~~lfl T opicolis '6'l1:Wl~t1~'U~\lfl1~b~~t1J1~~1'Ub~€l~1 
T rubrum, M. conis bb(;l~ M. gypseum l~(JiJbtJ€l{b~'U~fl1~~'U~\lb~ml M. conis1~~~?j~ ?I1'Ub~ml 
T mentogrophytes iJbtJ€l{b~'Uv1fl1~~'U~\lif€l(J~~~ ~1V!1''U1'V'l~'V'l€l~'6'l~'6'ln~~lfl T thoroeico '6'll:Wl~t1 
~'U~\lfl1~b~~t1J'lJ€l\l b~ml~\l 4 "ll1J~1~~ b~mtJ~(J'U bVlcJ'Ufl1~~'U~\lfl1~b~~t1J'lJ€l\lb~ml~lfl'6'll~'6'ln~ 
1'V'l~'V'l€l~'6'l'lJeJ\l-B''Uh\l~\l 2 "ll1J~ 'V'l'U 111lJ bb(?lfl~l\ln'U€l~l\liJl1(J~lrlt1J'Vl1\l'6'l~~ (J flb1'Ufl1~~'U~\lfl1~b~~t1J 
'lJeJ\lb~€l~l T mentogrophytes 'lJ€l\ll'V'l~'V'leJ~'6'l~,:j 2 "llD~ m-rr 70% b€l5(;lbb€l(;lfl€leJ'€l~btJ'U~1vll(;l~m(J 
'V'l'Ull bb(?lfl~l\ln'U€l~l\liJl1(J~lrlt1JVll\l'6'l~~ bb(;l~ b~eJ btJ~(J'UbVl(J'Ufl1~~'U ~\lfl1~ b~~t1J'lJ€l\l b~ml1 'U1'V'l~'V'l€l~'6'l 
"llD~ b~(J1 n'Ubb~'6'ln~~1 (J~1vll(;l~m m€l5mb€l(;l fl€leJ'€l~~ml:W b-rr:w-rr'U~l\ln'UA€l 9 5% bb(;l~ 70% 'V'l'Ull1lJ 

bb(?l fl ~l\ln'U €l~l\liJl1(J~lrlruVll\l'6'l~~ €l1~ ~~ b~€l\l:W l~lfll'V'l~'V'l€l~ '6'lt1fl'6'l n~ ~1 (J b€l5(;l bb€l~ fl€leJ€l~~iJml:W 
v 'U 

b-rr:w-rr'U'6'l\l~\l'6'll:Wl~t1 
'U 

~'U~\l fl1~ b~~ru'lJ€l\l b~€l~lM~~\lrl 
'IJ 

~1V!1''U fl1~V1~ '6'l€l'U fl1~ ~'U ~\lfl1~ b~~ru'lJ€l\l b~ml1'U 
QJ QJ 

1'V'l~'V'l€l~'6'l~1i 40% bb(;l~ 5% b€l5mb€l(;lfl€leJ'€l~btJ'U~1vll(;l~m(J'V'l'Ull bn~fl1~tJ'Ub~€l'U'lJ€l\lbb'UAVl b~mb(;l~ 
b~ml"llD~~'U1 ~~V!ll\lvllfl1~V1~(;l €l\l ~\li,l1~~iJ'6'll bV!~:Wl~l m~V!ll\l fl1~ b(?l~(J:W€l1V!l~b~(J\l b~€l b~€l1-ill'U 

fl1~V1 ~(;l€l\lJ'U 1'U.rr'U(?l e:J'U~~e:J\l ~'6'l:W'6'll~~~m(J1'V'l~'V'l€l~'6'l(;l\l1tJ b~€l~'6'l:W bb~11lJ1~iJ fl1~l1l€l1V!l~ b~(J\l b~€l 
b-rrl bA~€l\l autoclave BflAr\lb~€lvllfl1~ml b~€l~\l€l1~vll1'lXiJb~e:J~~'UVI~~~'U1 tJ'Ub~€l'U1~ Bfl~\l 
1'V'l~'V'l€l~ '6'l~\l'6'ln~~1 CJ M1vll(;l ~m CJ b€l5~bbe:J~fl e:JeJe:J~~iJA1l:W b-rr:w-rr'U~1~\l€l1~vll1 'IX bn~ fl1~tJ'U b~€l'U1~ 'U 

e:l(?l~1~'6'l\l flll1'V'l ~'V'l €l~'6'l~'6'l n~~1 CJ b€l5(;l bb€l~ n€l eJ€l~~~btlB1b~'U~ml:Wb-rr:w-rr'U'6'l\l 
'U 'U 

~\lJ'U~1 n ~~ fll~ fi fl~l ~\l'6'l1tl1~11 b€l5(;l bb e:J(;l n e:J eJ'e:J~~iJ btJ B{ b ~'U~fl1l:W b-rr:w-rr'U~ \l1 '6'l1:JJ1 ~t1'6'l n ~ 
1'V'l~'V'l€l~'6'l€l€ln:W~11~~flll~btJe:J1b~'Uv1fl1l:Wb-rr:w-rr'U~11~(J 95% bb~~ 70% b€l5mb€l(;lfl€leJ€l~ '6'll:Wl~t1'6'ln~ 
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1~'a~€l~?I€l€lfl:lJlhl~~~~ bb~d~'a~€l~?I~'1 2 'lj'u~ ?ll:lJl'at:1~'U~'1fl1'ab~1tlJ'll€l'lb~€l'al~r1€l1~\fi~bfl 

~1ViI1'11'Wfl'Wbvi' tJ flb1'W1~'a~€l~?I~lfl T. opicolis ?ll:lJl'at:1~'U~'1fl1'ab~1tlJ'll€l'l b~ml 
T. mentogrophytes bvi'rl €l'W-rrl'1~l ~'1d€l1~~~:lJ1~l flfl~bfl'Vll'1;G11'Vl tJ1'U l'1lh~fl1'a~vh1~b~€liJflJl:lJ 
'Vl'W ~ €I ?I 1 'a ?I n~1~'a~€l ~ ?lbi{ ~'1'!'W Vil fl~ ~i11?11'a?l n~1~'a~€l ~?lbLJ1iLJ'a~1tJ'lltJ~1 'I fl1 'a~ ~iJ fll'a.:Jl bb'W fl 

flJl:lJ.:Jlb~1~'ll€l'l1~'a~€l~?I~lfloU'W1'a'lbb~~~'lliJ~ b~€l1~?I~mflbb~~ bfi~LJ'a~1tJ'lltJ?I'I?I~1'Wfl1'ai11bLJ1-if
'U , 
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" 

7.2 ~1VlUl1m\lfl1';i1~CJ: ~€l1fl';i\lfl1';i1~CJ 

7.2.1 rrfl~ru~ bU~l~Vll\1 bfljjbb~~fl1CJ.fll~"lJ€l\lJl~\I'11fl-tl'LJ1';i\l"1Ji1~ ~1\111'LJth~bVlf'l 

1VltJ 

7.3 ~~1:JJ1~CJ: ~€l1m\lfl1';i1~CJ
" 
7.3.1 fl1';i~fl~lih~CJ1'LJfl1';i€l~';i€l~"lJeJ\I~\lVlm\l (Apis dorsata) ~;;r:JJ~Wfn'UFnl:JJ 

Vlm flVlm CJVll\1~1m~"lJ€l\l~'LJ~€l ~ €l1P1CJ 1'LJ b"lJ~{eJ'LJ
" 

7 .3.2 fl1';i~fl~l'U'1~CJfl1';i€l~';ieJ~"lJ€l\l~\I~:JJ -tl'LJh\l bb~~~"1JeJ1P1CJ~;;r:JJ~'LJTIn'Ufldl:JJ
" 

Vl~ lflVlm CJVll\1~hm~"lJ€l\I~'LJ~ €l~€l1P1CJ1'LJ b"lJ~{€l'LJ
" 

7 .3.3 fl~:JJ1~CJ~1'LJfl11:JJVlmflVlmCJVl1\1~11Vl CJ1bb~~fl1';i"lJCJ1CJ~'LJTI"lJ€l\l~\lbb~~1Vl:JJ, , 

1VltJ 

7.4 \ll'LJ1~CJ~v1'lb6'l~'1bb~1 (t:.J~\ll'LJ1~CJ) 

7 .4.1 VloJ'\I~€l 
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