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Abstract 

Diversity of honey bees and stingless bees in RSPG area, Khaowan~khmer 

Karnchanaburi was surveyed in December 2012, February and June 2013. Four 

species of honey bees; 1) giant honey bees, Apis dorsota 2) Asian honey bee, 

A. cerana 3) dwarf honey bee, A. florea and 4) black dwarf honey bee, 

A. andreniformis and blue banded bee, Amegilla sp. were found. Ten species of 

stin~less bees; 1) Tetrogonula pagdeni 2) Tetrogonula fuscabalteata 3) Tetrogonula 

hiroshimai 4) Tetragonilla collina 5) Tetrigona apicolis 6) Geniotrigona thoracico 

7) Lepidotrigona terminata 8) Lepidotrigona ventralis 9) Lepidotrigona nitidiventris 

and 10) Tetrogonula sp. were found in this area. In this study, Lepidotrigona 

terminata is a common species of stingless bees which ten colonies were recorded. 

From diversity survey, it found that propolis from nest entrances of stin~less 

bees are less and not enou~h for chemical analysis. The result of antifun~al activities 

of propolis extract from nest entrance of stingless bee (G. Thorocico) on 4 kinds of 

cutaneous mycoses in human (Trichophyton rubrum, T. mentagrophytes, 

Microsporum conis and M. gypseum) showed that the crude extract can inhibit the 

growth of all cutaneous mycoses in human. 

Keyword: honey bee, stingless bee, propolis 
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~~llfl:;-UU1).:j1 UU,):; L Vlf"l1Vl V~tJ1UlJ1~)lV\llUtll,)~l liJUtlldltl'Vi1~U1~~U~lvh,ru 1 UB tlVlmv 1~U~ 
cJ-1'iJ1~oU'vlJfltll')fln~T~;-1,):;~'IJ~U~lUll~~l~-1~n1lJl~a~f111l.JMfl1 nVl~lV'Vv-1'l!iJ (?1 ~1 bb Vlt!-1 n1d~~l-1-r-1 

~ ~ 

llfl:; ~~AU d ~ tl a u'iJ tl~'Vi,)v'Vi v~ (1~1til~ 1 tl-r\l~.:j ll~~-UlJ1) \I Vlfl tl (i1 'lU f1~ 1l.J~l.JV'lu5d~Vll1.:j'1JiJ~ll~ ~ 
~lllVlt!\I tll)(1~l-l-r-l'iJV-l~-lllfl~-UU1)-l~'Vi'U1Ullvl~~~U~ ~\loU'Vl;Jfl~U~lW7h\l1 l~tJlnU~-lllfl~-UU1)-l 

llfl:::~~l'lnru",]5))l.J'iJl~~1til'lltl~-lllfl~-UU1 ') ~-t1 ~f111l.J(\lrl~ ~ 81-l ~-l~\l1lJL:U~1'iJ1 n1) bbfl~ n 1)1111 tJ Mv 
8v~l~V~~UlUd~VnI'l1m..;'lfl(?1U)~lV'iJUM B'/Jl.J'iJlJll~~U)~lVlf"l'iJl~ vltl1 U . , 

d d ... 
bvnal,)Vl Lnt.J1'iJv'l 

~\I (honey bee) ll~:::-a'ul)~ (stingless bee) l'UUlllJfl-l~~f1l.J (social insect) tl~l.J 
l~tJlnu ii~ru~n'l-Jru~vi1\1 '1 ~r1Buiil,:j~~A~lVnUlJln ~-l~lll'ln~1,:jnU-U(?1l~U Atl cr,:jiilVl~n1u~-l 
ltJ~tJlJlltJ~,:jlJl':i)ltltllm~ll\l1~'VV-l~,:jl 'Vif"lllJ tJ (\1M-r'IJ 1oU'vltlmJ a~nlJvll1v1llvl-UlJ11\1hJ;;11lJl)()MtltJ 
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l~LYi)l~hiijLVI~ n1 U ~.:J1~n1)nVlLL(l~U~mJ(;11)LVI11tJ1ClClmn1~~VI~ ~-lij~m'llTqril stingless 


bee ~-l~-lLL(l~-a'U1)'H~llJl)t:lc.J~VI\h~-ll~L'liuL~cJ1 nu yjUl1i1nl'HLYi~m~\)ltJmjVl nillf1'IJCl.:J
" , 
U)~LYll'11VlEJ lvw~-l'Yil-r.:J~ClEJClciVlllJ~~hJ1Yi)'l1l!Vl1Cl~VlCl~nU~~nv(;111-l~1~ 'l ~lU-a'U1)'l~nyju'Yil

" " 
-r-ltJElvl1lJ1 yj)-lvlU 1l! 1Vi).:l1vl~U Vllm 'lltJnVl~U~l.:l'l 'lJv.:l~.:lriv~11.:l tl~llJl)(1yjUL~u ill EJ1uf.:l \) ~ 

" " 
~11'lL~UL'1l(l~WJvEJcivEJ'l L~Cl1~U1'lYi'Yl11~1~ Lf')UL)~ J1V111U 

Yi)vyjv~" (propolis) Av ~1)Vl1tJEJ1~LVlUtJ1~J1Vll(1 ~~~LllulJ1\11nu1L1(1mJ~tJnVl~eJVll'IJv~ 
vlU1l! L~m..hlJ1H''livlJ LL'lllJ-r'l UVl) tJ mL{i)nVl1tJ)~1'IJtJ'l-r'l

\J 
viv~lJ'1l1 n~(i))mru~hj (lllJ1) mfl~ vue)l CJ 
,,, 

a tJ n 1 U~'lU a n-r'l1~ L~ vUCl'l nu n l'H\hL~EJ LL(l~ n a 1 ~\'n VI L~v1) A 1 U -r.:lill EJVI~.:l '1l1 n ~ .:lij~l VI ~ (1 n 

yj)vyj v~ (\'I" a~ lJ ~AJ L,.11 L~ a tJ fl ~1 EJ~lJ~ unlVl EJl Pll Ml ~VI(ll EJ fl W~ al1!)1 EJ 1tlf.:l ~'1\1\.J ~ ~ v~Vl, 
L~a'l\)ln~.:llvi1-rryj)vViCl~ ~LUUG11'l':li1L~vl)fl (antiseptic) ~LnVl;ffu fJru~lJU~Vl1vv.:lfhJ)~naUVll'lLflij 

'lJv.:lyj)vyj v~~ \)~ijfl11lJLL{i)n~1.:l nu1U{i)llJ~u~;ffunU'!l'uVl'UCl'lEJ1'lll!~~~1uLnu1tlU1 L 1 ru,.1t1 'l \I1n 

nl)~m~111\'A)1~""v'lAU)~nvU~1'l'l yjUl1Yi)tlYiCl~~U):;nClU~"W tJl'lll! 50% 1'Il~.:J 30% J 1JJU 

'ltHllJ 10% L)~VlClnll! 5% LL(I~5u'l 5% (Cirasino et.ol, 1987; Monti et. oC 1983) lV1EJij 

-wm 11t1tl EJ~ (flavonoid) ~.:l LUtI(ll)U)~ntlU\)lnY;'ll~LuU~1~nntl~11ijflru(llJu~1\Jnl)~vvllt1nl)
\J , 

LnVlUDn~EJltleJn~LVI-Utl (antioxidant) (Sun et. 01, 2000) i1'lVl~vivvllUL~mLUf1V1L~tJ l1-r(1 LL(1~L~Cl 
)1 LL(I~i1fJru~lJU~£JU~'lnl)5nLI:1U Vi)vYiv~l:1ijfJrul:1mr~1LUUEJ1UD~1U~~1 CJ t111JJULv'l lVi EJ1~ 
U)~~'VI6!) lYi~\'VltJCl m'l EJ1U B'lhu~ 5u '1 ~l~lJ 1\)1 n n1)c.J ~Vl'IJv'l L.ffv~~UVl ~ cJ L'IlU LYiuL1;a~u 
(Penicilin) LVl(il)11 '1lfl~ U (Tetracyclin) Vl1mHVl1UhllrtJ~U (Streptomycin) L~v'l \)In-W (1111 

UvEJ ~~L~U (11 )Cl'lAU)~nvUVI~n'Vv~Yi)ClYitl~(1MlJl\)l nvlU1lJ ~'l~ l'1nltJ'Uv.:llJU~cJ(1'1lJl)fI{i)vU(lUv.:l, 

1~~nl1tJluii~1t1~ -0'1'l 1 U \'L(I~ijc.J(I-rrl.:lLAEJ.:Jl~lJ1nun Vi) ClyjCl~ 1:1£J.:l'li1tJU11lJU)~~Vl5 [11'V~'U v'l til 

~lL.fftl)1G1LVl1U1VlJJtJ~U (Streptomycin) LL(l~fl(lv'lll~~U (Cloxacillin) 1~i1U) ~~Vl6illyj~~lJ1 n 
. " " 

8'1:UU (Kujumkiev et. ai, 1999; Ota et. 01, 2001; Miyataka et. ai, 1997) UCln\)lnU£J.:lViUG11) 

~ U 'l L'Ii U v~1 ) lJ 1 (ii nbb Cl ;a VI LCl G"I bVl Cl ~ LL v(l ~1 e'l ~ Ah un) Vll 'V 11'U (I LIii EJ ) Cl tJ ~ n) VI Cl ~ in tI 
b\,eJ(1 n ClfjCl ~ L~U vl U ~.:ldG"ll) Cl'l AU)~ n vU~ll{i) n~l.:l nu\):;;fftl vEl nULLmi '1'IJ v'1'UU VI'll v.:lY;'U~~'11U 

" 
LtlUEJ 1.:l1l!lJl LL(I ~ \, tltl611U~ '1 Aru~vi'11~Yi) vYiv~ ~ijf1

, 
ru~lJu~1un l)vllUl.ffv \) ~UVl1 cJ LLVl nvi 1'1 nu 

v , 

(Bankova et. 01, 1983; Burdock, 1998; Marcucci, 1995) \)lnf)ruG1lJU~~.:ln~11-rrl'1vlU~'1i1nl'lth 

yj'lClyjv~G1\) l n-r'l~.:l~ULuW1Clu1~Ul nb~EJ1 vllU L~mbuflV1L~mb(1~ l1-r~ L~m1v'lnubmVl~vnU1lJLL(I~ 
LLc.J(1'iU'tlv.:lUln LLmtJ b~UfleJ LL(1~~tJlJVlvtl~m)m(1ulv1 uCln\llnd 5ululfl)ViG"l (Hippocretes) 

UVI1LL'Vi'l nl) lL viVlEJ'lJv.:ll(1 mflEJij nl)1-&,yj)vYitl~~1 'Unl)-rm~ltJ LL(1 ~UlVll\'c.J (1 ~1'1 'l (~~l\ibJU 1.:l~~~ 

2532) )'1lJ~.:llv1ij)ltJ'11UfllllJi.'11lJ1)(11Un1)~v~lUtJu:lJ(1~I:1)~ (Kumazawa et. 01, 2004) , " 
lL(1~) 1EJ.:llUL~EJ1 nu n l)1iu) ~ltJ'lJu'Uv'1 Vi'l vyjv ~~1UVll'1 n 1) bL ViVl EJ8nlJ1EJlJl tJ v lVi L'liu '11Ul~tJ 
Vll'l~lUnl)vllUn1)eJm61U nl'l61lJ1UUlVlLLc.J(1 nl)fn~11)flVll'1VlUVlm)lJ LtlwKu mJl.:l1)nmlJ ­

.r;vlJ (1 ('1' '1 U 1 VI ru' 11'n b UU c.J (1 '11 U i \)'"tJ ~1 iI 'VIOl n 1) '" n ~ 11 U vi 1'1 U) ~ LVl PI 'V ru :; ~.:l1 U i ~EJ Vll '1 tJll U 
" " 

yj) tJyjeJ~ i.'11 'UU)~lVlPllVltJ£J.:liJnl)?ln~lUtJEJlJln 



(51)0doJd )0 per~xa 

10ljmle lAljla) d33 L~UrJ~';::~~V'GW~rJL~;::~~L~ UGG 1.n.~U~ibU~I:'~;::mm~~kl1 

l!l,Q:L~ 8~1 klLU Lm m~1:'8W1:'8~le!'E-lr3l!l11:'8~U~Ll!l;::WrJl~N~WLrt~1~r3L~;::~~L~Lrt °17 
1\ • 

n.l '(: L~lmQ1t'G~[!LfIt1Ju8~l:'m'!Jrt~;::lLLJ~n.1LPn.'[11rJL~;::~~L~Lrt 

n.~tUL~ ~W~~~[! 001 r3L~;::~~L~I:-Gn.~WLrt~ibE-lrJl!ll n.l'lL~rtLW %S' ;::~11 %017 '%OL 

'%S'6 n.l:'lil n.U 1.I:-LWn.Il.,rtrl, mLlle!1A. ~8~8U~G'mQ8';:: ~1m~ULn.rJllil8 L~;::~ LrtLn. T PI'b ('b 11'1. n;~" ~ I'b 0 I"l 0

" ' . " 
rtW 

'" 

S'l mLrt~ib~LlI\.lt'~,l~" l.u~m%n.Q'~lL8l!lm~Uln.ll!ln.Lrtt'kLE-'I:-LIA.UL[1t'LP@l,itl Lrt Z 

~rtrl,'t'lLn.1~n.~n.l mpoJol.{J ouoa!JJQ1ua9 1:-~1n.,e,l:'kL,Qo1I:'LIA.ULibI:'LP8l,itln.~1 or 

~~@M@tMl!lU~tL~mrnl!lH.LU 
~ ~ ~ 

l!!~l@~~~lA.n~~@~' 
1:-@ll.fu~(!'tLU t'f} n.f}~t:I!J!1r:-t1n,l&r:-@n. ~g@ M@tMn.Lrlll\.l!lll ~~L~r:-@n.MLLfl~r:-LIA~IA[jLRU~tLU o£ 

" . , 
t'~1n.,e,C-kLE-' I:-LIA.ULib 

UL~~1~~~8IYw~MC-8rl,!JI,j'C-LIAn.8u;::~r.JlI:'@~urJ"@~1 (NFlWOJpads 5Self\J-AljdeJ80leWOJlj) 5129) 

S\f\J-)9 £~E-lr3lillr-;:: L ~ le!' ~Lrtl:-t 1n.~I:-G rl, I:-kLJ:' t' L IA.U LfbU L ~~W~ ~@M@ ~MI:-Lp@ll'lLr 

r:-tln,l&l:-kuL!'!~~@M@tMr:-@n.n.@u::l;.[l.JH'@LRU~l;.LU °l 

n.@u;::~r.JlI:-GU811r-;::L~1,j1~r.1Lr r:-~ In.~I:-Gfl.r:-kr:-L~~ 

~n.Llj ~n.ll1:'8 ~l,~Ulm l 1 ~n.~8~~1t'LrJt'LP@l,itln.~, l. n.~t'~n.g.L~U~~LUn.1E-l;::~" Lr3IA~n.L~m~n.~;::~ 
n.ll!lt}R.t'LIA.8L~II\.UL~lI\.rtLlI,jL~U~E-18~' ~@~@U~G'mgGmIt'!:.ln.,Qo;::~m~t'Lp 8l,itln.~'rJl!l1 I:'Lp8l~ 

l!lGQ,t'Ln.I,j~1G~~~IA.n.~~8~' 
8~1t' 8 n.m~~'~LU~I':1G~!J!11:-~1n.~;::~11C-~t'@fl.~~@M8~Mlilll~U~I:-@fl.MLLJl!l!t'LlAglA.bL~U~G~' o~ /'Ii I J'I , I 

L~Ukl~LULlA.lAlA.n.Mn.l 
P 0 f"'F" ~ 

1\ 

rJ~L@P@~t'~II\." ;::~11t'~1n.,Qo;::~1't'yl:-kUL~~~@M.@~M.I:-@fl.n.@u;::~r.Jlt'@I:-L~II\.;::~?n.~rt~I1LlI,jLRU~@~, °17 

L~u~~n.~n.lt'~In.,e,;::~11I:-yt'kuL~~~GM.@~M.I:-@fl.!Jle!'I:-LIA.n.Gu;::~fbJlt'@L~u~@~, O£ 

L~U~~n.~n.ll:-~1n.,e,;::~"I:-~t'@n.l:-kI:-L~~~LUl:-rU1."L,\!l;::~"lilGQ,t'L~II\.;::~?n.~rt,grtLlle!L~U~G~' °l 

o!:mOM@ ~Lut'~le!11:-@n.L~u~~n.~n.ll'~1n.,e,::tmt'yl:'@rl,l!lGQ,I:-LIA.8L~lI\.uL~II\.I1Llle!L~U~@~, or 
• ~t-j;!::!.f1lj~l 

p '" 

mailto:Lut'~le!11:-@n.L~u~~n.~n.ll'~1n.,e,::tmt'yl:'@rl,l!lGQ,I:-LIA.8L~lI\.uL~II\.I1Llle!L~U
mailto:n.,e,;::~"I:-~t'@n.l:-kI:-L~~~LUl:-rU1
mailto:In.,e,;::~11I:-yt'kuL~~~GM.@~M.I:-@fl.!Jle!'I:-LIA.n.Gu;::~fbJlt'@L~u
http:L~u~~n.~n.lt
mailto:u;::~r.Jlt'@I:-L~II\.;::~?n.~rt~I1LlI,jLRU
mailto:M.@~M.I:-@fl.n
mailto:n.~;::~11C-~t'@fl.~~@M8~Mlilll~U~I
mailto:n.~8~~1t'LrJt'LP@l,itln
mailto:n.@u;::~r.JlI:-GU811r-;::L~1,j1~r.1Lr
mailto:r:-tln,l&l:-kuL!'!~~@M@tMr:-@n.n.@u::l;.[l.JH'@LRU~l;.LU
mailto:UL~~1~~~8IYw~MC-8rl,!JI,j'C-LIAn.8u;::~r.JlI:'@~urJ"@~1
mailto:r:-@n.MLLfl~r:-LIA~IA[jLRU~t
mailto:M@tMn.Lrlll\.l!lll
mailto:1:-@ll.fu~(!'tLU
mailto:l!!~l@~~~lA.n
mailto:M@tMl!lU~tL~mrnl!lH.LU
mailto:n.ll!ln.Lrtt'kLE-'I:-LIA.UL[1t'LP@l,itl
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5. 	 Ul~lJfl:;flltJ EEP ltJ'VhnlJJ:;b"MmL~\lJllmfl~u\l Rotary evaporator VI~u Freeze 

dryer \l1f1t1UU1~lJ~tlVlVltJ1U~1JlJJlVllLtJu1L~UI'18fl~ (percent yield) 

6. 	 Ldu1JlmJ~flVlVlmu (crude extract) 'V'lJu'V'lu~mL~l ul11Jfl:;fllmihtJ 1% DMSO 

(Dimethyl sulfoxide) ~fnllJLoiflJoifu 64 mg/ml VI~u fl:;flltJlu acetone (lumru 

~himlJ1J()(;1:;flltJlu 1% DMSO ) 
" 	 " 

f1 l'Ht911VlJeJ1Vil JL~ tI\lLl1eJ 
v 	 v " 

L(il~tJlJUlVllJL~CJ\lL~u PDA (Potato dextrose agar) tJ~JJlru 25 mV\llUL'V'll:;L~u t:-WlJ 

~lJ(;1:;fllCJ EEP ~rftlVl\llmuITmLu(;1nmm~ ~fllllJLoiflJ~U~l,:j'l flU 1V1CJiJfIlllJL~lJ~U 64 

mg/ml LVlfl\llu\ll'UL'V'll:;L~u \llmrUU1\lTt.lL'V'l1~L~u1tJ~,:jlu laminar flow LLfl~LtJVI UV 
dli.1 Jf 11 .%. 

L'V'lD 	 VI\llUL 'l'n:;L lImL VI,:jlLfl~~lL'1lDt911\l 'l 

f11 ".lLfl1V lJL~BJlvi1,j1:Uf11".lVlVln eJ'l 

L~UJlvhmunlJVlVI(;1D,:jLtJUL~mlrlDbfl~lVlU,:jluflU L~tJ,:jL~UJllu agar slant L~Dli 
~lVl-rUL tJu stock ~\l Lfl~tJlJ\llnm fll'1l1\lfl~hlVl CJl fI ru~ lL'V'lVi tJf"11~t91{ \lVllfl\l n "W.JlJVillVi m6i' CJ, , 

~lmu 4 '1lUVI 1vlLLrl 


1. 	 Trichophyton rubrum 

2. 	 Trichophyton motogrophytes 

3. 	 Microsporum canis 

4. 	 Microsporum gypseum 

nl".lVl VI 61 eJ'lH1Vlim".lEJU~'lL~eJ".llriB1".lfl~1ViU'lnU611".l61 nVl'V'l".lB'V'leJ~a 
1. 	 H cork borer L\l1~L6i''UltJJ1~L\l~qjL~lJ~ JJlll\l(ilJ\ln(;11.:j'1JD.:j\l1'Ub'V'l1:;L~D~t:-J;;1lJ 

~lJ(;1~(;11tJ EEP ~~nVl\llmDIT(;1LLu(;1nDvu~ f1l1lJL~lJi'Uvil.:j'l n'UHLL~llV1CJiJ~V1 
fIlUfllJAu\l1'ULY'll~L~D~1lJ1~~lJfl~fllCJ EEP LLt911~ 1% DMSO VI~D acetone LLVI'U, 

v 	 , 

LLfl~\ll'UL'V'll~L:UuY1iJLQY'll:; PDA mh.:jL~t.n 

2. 	 ~.:j\lltl L'V'll~ L~u~A1~mUVlJl:W~D\l ~.:j Lf1(ilLLfl~lVlL~tI~ltlf"1'U8nfll.:j nlJL\l~n IL~U11'1 
"., ~ 'U 	 \I"~ 

'1JeJ.:jL~UJ1~f1'l 7 LLfl~ 14 11.1 'V'l~m..nj''UiI1m.J!;'1 

3. 	 Ult:-J!;'1JJlfhtnruLtJD{L~'Ul'1nlJcJU~\l (percentage of growth inhibition) 1V1t.Jli 

~VlJfh'Ulru percent inhibition (Reyes Chilpa et 01., 1997) iJ.:jif 

percent inhibition (mycelial growth in control - mycelial growth in propolis) x 100 

mycelial growth in control 
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do ~QJ c::: 11 

6t t;)l'U'VI'VIlfll';jd~ EJ 1,1,(;1:: bflU 'lI Bl.! 6'l 
" 

mAi:1UllJ : ~U~ b'1J11'1b'1Jm elllJleJ 1V1'llCJA ~'1VllVlmru~u'U~ 
u • 

'v I I 

A1'1 Vi 1 luVi 15 5Ul1AlJ 2555 
"0 0 

A1.:JVi 2 luVi 16 nlJil1~U6 2556 
..... , . ' 

A1'1 Vi 3 luVi 22 ilflUltJU 2556 

~B'I'Ll!iU~n1'l : ~UCh~tJ1'1l~qJbi:l~1~V11'1v11UnD1VltJ1 : ~hl'VltJl'1JeJ\I~\I A'11lJVlft1nmntJ'V11-.1 

~lm~'UB\lbblJ~\lbb(1~b il1Al'1l1~11V1tJ1 Aru~1V1tJ1P1li:1Vl1 ~\41(1\1mrulJ'vnl'V1CJ1~(J. 
: mAl'1l1\J(1:fil1'VltJ1 f1ru~ll~'VltJf'11i:1Vl{ \J\41(1\1mrulJVll1VlCJ1~CJ. , 

,...--..., • • !l~ 

l1fltf~~mnt erl~n~1~1'YW~rfUnn1 
,\Ifla~ n'1W lJltl1Y1tJ 1M 

\ 
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(l..J(;lnl'afln~1 

~!;l n1'aA m~lFldl1Jf>1111J'VI!;l1 fl'VI!;ll ~"!JV.:J~.:J bb!;l~"I1'l.!1'a.:J 

~lflfll'Hh:il~ml1JVlmflVlm!:J'U8-l~\l bb~~~'Ub\l\9111Jb~'U'VI1\lPim~11,h\l1 9 b~'U'VI1\l 'ViU~\l 5 'liU(iI 

~'Ub\l 9 'li-U(il bb(;l~bb\91'U 2 'li-U(il 

1. 	 b~'U'VI1\l;;11'j1~'\.J~mUU1'U-Wfl 'Vi'\.J~'Ub\l 1 'li-U(il 1 ~\l 

~l'al.:J~ 1 bb"(iI\l'litJ(iI bb~~bbVl~\l81pftJ'lJ8\l~'Ub\l~'Vi'\.J'\.J~b1I11Ul'U-Wfl 

~1mh.:Jbb1J!;l.:J ~1'l.!1'l.! vhi~ bL'VI6i.:jV1A~ 

1. ~'Ub\l Lepidotrigono terminoto I 1 ~\l 47 P 0493498, 1585153 I 1'l'U1J~Vll(ilJl 

5mrn 

.nl~vi 1 ~\l bb(;l~~'Uh~ Lepidotrigono terminoto 'ViU~I'l'U1J~'VI1(ilJl 

2. 	 b~'U'VI1\l~1'j1~1'f1(;lb~lbbl.J\l'lJ11 'Vi1Ji'Uh\l ~l'Ul'U 3 'li-U(il ~1'l.!1'U 6 ~\l 
" 

~l'al.:j~ 2 bbM1\l'litJ(iI bb~~bb'VI~\l81pf(J'lJ8\l~'Uh\l~'Vi'U'U~b1rul'flm~lbbll\l'Ull 
~1v~1.:jbb1J€I.:J ~1'l.!1'l.! I -wn~ bbVi6i.:JvlA~ 

1. i'Ub\l Tetrigono opicolis 1 ~\l I 47 P 0485128, 1593418 
... ... 
\91'U\91~m€l 

2. i'U1'j\l Lepidotrigono terminoto 1 ~\l I 47 P 0485136, 1593451 1'l'U1'VI'j 

3. i'U1'j\l Geniotrigono thorocico 1 ~\l I 47 P 048424, 1593286 l'l'Ub?l(;ll 

4. i'U1'j\l Lepidotrigono terminoto 1 ~\l I 47 P 0485419, 1593292 l'lJ(iI{;;'U 

5. i'Uh~ Tetrigono opicolis 1 ~\l I 47 P 0485219, 1593336 
~'Ul'V1'j~'U 

b~!:Jln'U6. ~'Ul'j\l Lepidotrigono terminoto 1 ~\l I 47 P 0485219, 1593336 
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.fl1~~ 2 ~'U~~1~1lilf'l1(;ll:ij1ll1.l'l'1J11 llm;'r~i'Uh\l Geniotrigono thorocico 
'U 

1l1~~ 3 1'li'Uh'l Lepidotrigono terminoto 'W'\.J~~'U1V1'J ll(;l~h(?I'Ci'U 

.fl1~~ 4 1\1i'Uh\l Tetrigono opicolis 'VfU~~'U('I~rl{eJ 
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3. L~U'Y11-1~1'l1~JT\,f'J~ 'Yf\Jcf-1~lU1U 5 '11'U(11 -tlUh~ 8 'lJU(11 LLfl~LLVlU 1 'lJ:UVl 

Vll'al-l~ 3 LL~(11-1'lJU(11 LLfl~LLVI~-.lB1P1CJ'lJeJ-.l-tlUh-.l~'Wuu~mlJJ1'W'l~ 
~'H)~l-lLlll~-l bLmi-leJ1AEJ:51U1U YinI'! 

v ~ 

VlUlj;.J1V1U1. -tlUl'l-.l Tetrogonula hiroshimai 1 1'1 47 P 0485128, 1593418 


2. LLVlU Family Vespidae Lm1ffi~3 ~l 47 P 0485128, 1593418 


Vlulm}iu3. ~-.l~Yh Amegilla sp. 
 1 ~l 
 47 P 0485128, 1593418 


~u1VJ':j~U 

l~tJln'U 

4. -tluh-.l Lepidotrigona terminata 
 2 1'1 
 47 P 0484247, 1593028 


VleJllVleJnumVieJ-.l5. -tlUL'1-1 Tetrogonula fascobalteata 
 5 ~l 
 47 P 0485128, 1593418 


6. -tluh~ Tetrogonula pagdeni 
 Vl mNleJ n Um Vi eJ-1
10 ~l 
 47 P 0485128, 1593418 


VltJllVleJ numVi eJ-17. -tl'Uh-l Tetrogonula hiroshimai 
 1 ~l 
 47 P 0485128, 1593418 


Vl tJ1J(11tJ numVi eJ-.l8 . -tlUl'l-1 Lepidotrigona ventralis 
 4 ~l 
 47 P 0485128, 1593418 


Vl eJ1JVl tlnumVitJ-19. -tlUl'l-1 Lepidotrigona nitidiventris 
 1 ~l 
 47 P 0485128, 1593418 


Vl tl1JVleJ nu m Vi tJ-110. -tlUl'l'l Teragonula sp. 5 ~l 47 P 0485128, 1593418 


Vl tl1JVleJ numVitJ-111. -tlUL'l-.l Tetrigona apicalis 
 47 P 0485128, 1593418
10 ~l 

VleJ1JVl tJ nu mVi eJ-112. ~-.lVlfll-1 Apis dorsata 
 47 P 0485128, 1593418
3 ~l 

VltJ1J(11tJ numVi eJ-113. ~'11'W'l-1 Apis cerona 8 ~l 47 P 0485128, 1593418 


VleJ1J(11tJnumVitJ-147 P 0485128,159341814. ~-161J Apis fl orea 20 ~l 

Vl tJ1J (11 eJnumVi tJ-120 ~l 47 P 0485128, 1593418
15. ~-1lJ1U Apis andreniformis 
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1_ 
---,;;;;;­

d .., 'f 
m~'V1 13 '1f'Wb'i.:J TetrogonulaJascobalteata m~~ 14 i'Wb'i.:J Tetrogonula pagdeni 

.­
.­

m~vi 15 i'Wb'i.:J Tetrogonula hiroshimai J11~vi 16 i'Wb'i.:J Lepidotrigona ventralis 

J11~~ 17 i'Wb'i\l Lepidotrigona nitidiventris J11~~ 18 i'Wb'i.:J Tetrigona apicolis 
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5mm 

.n1'Vl~ 19 ~.:J~V11 Amegillo sp. 

4. 	 b~\.!Vll.:J611'~1':il'1leJ.:Jb'1Jl"IJ1~ ~U-ll'Ub.:J ~l'Ul'U 1 "1lU~ bb~~bb(?l'U 1 "1li1~ 

(9l1~1.:J~ 4 bb?l~'1"1li1~ bb~~bbVlci'lm~CJ'tleJ.:J-ll'Ub.:J~~uu~nru'1leJ.:Jb"IJ1"IJ1~ 

~·H)~1,:jLUJ~.:J :ij1'U'J'i..! ~n~ bbVlci.:JB1A~ 

1. -ll'Uh:J Tetrigono opicolis 1 -r.:J I 47 P 0493564, 1588146 I 1"IJ~~'U 

2. bb(9l'U Family Vespidae 1 -r.:J I 47 P 0493574, 1588160 I 1"IJ~~'U 

·~""·~H fi~ 
~ 

',. . ~' ; , . ~ , I~~
:.~~ , . .~t .. 

... J . •;:-.~~ : . I IJ &.,.1 i:;J'iA 

.n1'Vl'Vl 20 ~'UVlG11'Jl':il"1leJ.:Jb'tll"IJ1~ 

-~ 

' .. 
I). 

/' 

." 

.' 

·fj~~ ./'. .'··'~~~; t' ,. :.1 

'.• 
'cJ: 
'''f~\' 

~~~~ 
. ~ .~ ~~~ ::",. 

' 

31. 
. 

"0, 

f!. 1f.!'..t:'i). 
A :1' . ,.4:!J'}I ...1,,\ II' .~ .-

I 

'., ~':<-:~ ~-"~- ~. ', 

. . '/f~4 ' -A- . 

." .-'7".;N~....~ y- . . 

.•..:.: . ...,
\ ,. 

i~d~~!;i~f:: ;.. 
d If.J..s ' 
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5. l~\JV11'l~I'jl;U'U~ll(1.1'~V;5.nru";'1ieJ'll"1JI"1JIVl 'V1'U-iJuh'l 4 '1JUVl 

\9l1'l1~~ 5 bb6'\(?J\j'1JU(?J bb~~bbVI~\jm~C1"1JeJ\j-iJub'l~'V1'U'U1b1ruV;V;5.nru";'1ieJ\jb"1JI"1JI(?J 
~''H)~I~bb1J~~ ~1'\.ntJ ~nVl bbVlri.:Je:J1AEJ 

1. -iJuh:l Lepidotrigono terminoto 1 1\j 47 P 0495286, 1586916 
., 
~UlJ~"1JllJ 

2. -iJ'Uh\j Geniotrigono thorocico 1 1\j 47 P 0495134, 1586801 ~u~n 

3. -iJ'Uh\j Tetrogonulo pogdeni 1 1'l 47 P 0495086, 1586811 " viml! 

4. -iJu11'lTetrogonuloJoscobolteoto 1 1'l 47 P 0495086, 1586811 ~oJ'l'IJu 
\J 

5. -iJuh'lTetrogonulo Joscobolteoto 1 1'l 47 P 0495086, 1586811 ~oJ'lhJ 

Smm 

.n1'V~~ 23 1'l bb~~-iJuh'l Geniotrigono thorocico 'V1'U~~'U~n 

.nl'W~ 24 -iJuh\j Lepidotrigono terminoto 'V1'U~~UlJ~"1JllJ 

~'"'""L"""" ....,..,., 



-. 


... 
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6, b~'UVll..:!~1'j'1"il'\.J~blrul"1'U~m'j'b1CJ'U1~'UVI-r.:Ji!J. ~'\.Ji'Ub.:J 1 '1lU~ 3 -r.:J 
" " 

~1'a1'1~ 6 bb~~.:J'1lU~ bb"~LbVl~..:!mPi'CJ"iJeJ.:Ji'Ub":!~~'\J'\J~blrul"1'U~m';H1CJ'U~~'UVI-r..:!i!J. 
IJi"H)~1'1bblH'I'I I ~''U1'U I -wn~ bb'VIa-:J 

e:nAfJ 

1. i'Ub.:J Tetrogonulojoscobo/teoto I 1 -r..:! I 47 P 0495298,1586751 I b~111J 

2, i'Ub.:J Tetrogonulojoscobolteoto I 1 -r..:! I 47 P 0495298, 1586751 I b~111J 

3, i'Ub.:J Tetrogonulojoscobolteoto I 1 -r.:J I 47 P 0495298, 1586751 I b~111J 

d J/ cJ 0 ~ If cI II IV fl.I d 

.f11'W'Vl 28 ~'UVI~l)l"il'\.J'JL1rul"1'UCJm)b'W'U)"il'UVlH\~
" " 

.' 1 
! ' :, 1, 

, , ~ 
;. II. ,.. ' 
. "J!-,' t.L':) \ ,_. ., t' ~ 

~1'oG' .'~. 'f' 
,~ ?~ .<~~'I- . ;.~' - - ,~ 


.f L.~J.:~~ }'; i 

;; f!JK~4. I"~ l "." ': 
i; I'" f:" ,'.. ~.' "'.~'" I:
~;' .... l",',i 
r~ I'" J,l "1; " . .­
~;, '.1" ..... iJI~'...~'~. t.'r ~ ,..ft<. '. . t 

,i' "~" ' .. , ' 
I, ' :, to 

~ .' ' ~. 
'. j ,- .. ,. ': .\ 

d '" "''1 d 1"
.Il1'W'Vl 29 ).:J bb"~"iJ'U b).:J Tetrogonulo joscobolteoto ~'\JVlb~lblJ 



17 

7. b61\JVll\1~l~d~'U~bdruh:lbfhJ'vh.:J 'V1'U-u'Ub\l 3 '1J-U~ 6 1'\1 ~\I 1 '1J-U~ 11'\1 

19l1'a1.:J~ 7 bb?l~\I'1J-U~-u'Ub\l~'V1'U'U~bdrub\lLn'U'vh-1 
i'leJfi1\1LLlIGI\I ~1'IJ1'IJ ~nl9l LL'Via\l 

e:nA~ 

1. -u'Uh\l Lepidotrigono terminoto 1 1'-1 I 47 P 0495344, 1586688 

~u1V1~ 

I ~ub~mn'U 

2. -u'Uh\l Tetrigono opicolis 2 1'\1 I 47 P 0495344, 1586688 

3. -u'U1~\I Tetrogonillo collino 3 1''1 I 47 P 0495344, 1586688 

4. ~\lrl'3J Apisfloreo 1 1''1 I 47 P 0495344, 1586688 

d .% cJ ~ 1 ~ ..10

!l1W'VI 30 'W'UV1?ll~J~'lJ)bdru ~-1Ln'Uy,l'1 

" ----' 




81 
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8. 	 b~\J'Vl1~~1'j1:U\J~b1ruh~l~tJ~'Unm~:UeJm'VH'1 'V'l\J-tl'Uh~ 4 'tlU~ 5 -!~ 
~1':i1.:j~ 8 bb"'~~'lJu~-tl'U1'j~~'V'l\J'U~blru1'j~b~tJ~'Uflm~:UeJm'Vl~ 

~'le)~1-1m:ua.:) :ij1'U'J'U Vin~ bbVl6i.:) 

el1AfJ 

1. -tl'Uh~ Lepidotrigono terminoto 2 -!'1 I 47 P 0495314, 1586563 

~'Ul'Vl'j 
" "'" '" l'l'Ub~mfl'U 

2. -tl'Uh~ Tetrigono opicolis 1 -!'1 I 47 P 0495314, 1586563 

3. i'Ul'j~ Tetrogoni{{o collinG 1 -!~ 47 P 0495314, 1586563 

4. -tl'Uh~ Geniotrigono thorocico 1 -!'1 47 P 0495314, 1586563 

Smm 

.fI1'V'lvt 34 -r~ bb(;l~-tl'Uh'l Geniotrigono thorocico 'V'l\J~~'Ul'Vl'j 

.n1'V'l~ 35 -!'1 bb(;l~-tl'Uh~ Lepidotrigono terminoto 'V'l'U~~'Ul'Vl'j 
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9. 	 b6~\.JVll'l~1".il"<ilU~blru-rrl'lh'lb~CJ'l'Uf1m~"<ileJflbVli'1 'Wu-tl'Uh'l 1 "IliJ~ 2 1'l 

{Pll';jl.:J~ 9 bb"~'l"lliJ(1I-tl'Uh'l~'WuU~b1ru'ih'lh'lb~CJ'l'Uf1m~"<ilamVlI'I 
~1B~1.:JbUJ~.:J lill'U1'U ~';\?l bb'VIri.:JB1AEJ 

1. -tl'U1".i'l Tetrogonillo collinG 2 1'l 47 P 0495326, 1586548 I ~'U'lVl".i 

5nwn 

ill'Wvl 36 1'l bL~~-tl'Uh'l Tetrogonillo collinG 'WU~~'U'lVl".i 
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t:JanTlf'ln't'11 v'lRth::nv'U'tIB.:J'V'l 'lv'V'lv~h'l'lln-r.:J'tl'U1'l'l 

j;Jfl'llnnl')~T';i1'lV'l'U':hV'l'JvV'l€J~G1'l1 mJlnVll.:JL-u1-r'l'1l€J..:ji'LJ1'J..:jijLJ~lJlruumJhJ LVi tJ..:j'V'ltlvltlf11'J 

U1lJ lVl ~ G1 tl 'U LL ~~l LA 'J1~V; tl.:J ALJ 'J ~ n tl'UVl1.:J LA ij 

I • v 

t:Ja nl'JA m~n (]Vl6Vl1'1~hm'Y'l 'tI eJ..:j m'l~Hl~V!tl1'U'Y'l 'leJ'V'l B a !;I 'tI B'I-tl'U1'l'lViii t:J(;I El'U El'l f11'lL 'i)~ '1!'tI V 'I 

L~B:ua'UVl~~rivh~• 
LtJB1L~'LJ~~~~'lJB.:J(11 'J G1n~V!tJ1'UV'l'JBV'lB~G1G1n~~1tJ 95%, 70%, 40% LLfl:: 5% 

Ltl6fl LLtlfl n Bvtl~ L(;ItlG11 'J,lIl(;IV! tJ1'U'l 1 nV'l'JtlV'l B~?I'll tl.:J G. thoroc;ca fi~ LuwtJ B1 L~'LJ~~ fl~1tii' 

47.45%,55.12%,6.00% LLfl:: 2.33% ~llJ~l~'U 

1'l1'l1'1~ 1 0 LL?f~~t:J~LUtl{L~'LJ~f11'JtJ'U~.:J f11'JL'l~ (l,J'1IeN L~m11 'LJ:Ul'LJLV'll:; L~tl~ r:,J(1lJ6'11'J6'1 n ~'V'I'Jtl'V'l tl~6'1 . , 
G. thoroc;ca Vi6'1n~tii'1mB6mLBflmWB~ViA11lJL-UlJ-U'LJ~1.:J1 

Cll'J6'1n(;lVifl11lJ LUB 1L~'LJvl f11'l tJ'U~.:J f1 l'lL -;;)~ (l,J'lJtl.:J L~tl 'Jl 

L-UlJL-UlJ-U'LJ~l.:J1 

(%) 

T. rubrum T. mentagrophytes M canis M gypseum 

95 64.28 53.33 75.00 64.28 

70 64.28 66.67 75.00 64.28 

40 Contaminated 

5 Contaminated 

\Pl1'l1'1~ 11 LLG1~\lr:,Jflf11'Jl(;1L~'LJ~l'LJI"1'LJ~f1fll\lf11'JL-;;)~ru'1ltl\lL~m11'LJmiw·n'UAlJ 
'J w 

v 

L~'LJ~l'LJI"1'LJVnfll.:J'1Iem~tl'Jl (em.)
\J , 

f1fllJfI1'UAlJ, , 
T. rubrum M canis M gypseum T. mentagrophytes 

1% DMSO 5.502.55 4.85 4.45 

1.40Acetone 1.40 1.50 2.00 

Blank 6.352.50 5.50 3.85
i 

e·~~·~." .'~n"~l"'~;'Uln;

lvn?l~n'1tu lJH1 'l ~Wl"tI 

http:47.45%,55.12%,6.00


t-L~Ul!l'm~~tt-~ % os" L~UULM:~t ~nQ. 17 t-~L~@~'t-@fl,fu~~'~LUIi'~n,EL'l~LM:L~L~n,M.}2@@u~@'m~@' 

O/OOL ~~" 0/0S"6 rat,~ mpoJolj+ '9 t-kL!f't-LIAULfbUL~J,2~@M.@~M.~lI~~L~n,@~~IA~LU~~UL..~ 

mailto:t-kL!f't-LIAULfbUL~J,2~@M.@~M.~lI~~L~n,@~~IA~LU~~UL
mailto:t-~L~@~'t-@fl,fu~~'~LUIi'~n,EL'l~LM:L~L~n,M.}2@@u~@'m
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(;i'aU bb;;J~l ~1<Hllf-J;;J, 

\Jlnfll'lP1m~lfllllJ'VImnvmlEJVll-l~lm'V'l'Uv-l~-lll,,~,/j''Uhl 'l'U~'U~ El'V'l.~6. 1J~llru~'U~Plmn 
l'Ull-l L'UlJ') e)lLI1El1Y1'l1EJfl ~'l'VIl\i1nlru\J'U1J~ ~l'Ul'U 3 flf-l 1'UL~v'U~'U11fllJ 'V'l.f'1. 2555 nlJ.rn-w'U6 v , , 

Lm~i.J~'U1EJ'U Yl.f'1. 2556 Yl1J~--l11XJ1'V111'U 4 '1I\J\i1 1~LLn ~-lvml-l (Apis dorsoto) ~-l1v~'l-l 
(A. cerano) ~-l~lJ (A. floreo) ~-l~1'U (A. ondreniformis) ~-l~vh 1 '/jU\i1 Amegillo sp. -u'U1'l--l 

~l'Ul'U 33 1'-l ~lLL'UnM 10 '/jU\i1 1~LLn -u'U1'l-l Tetragonulo pogdeni, Tetragonulo 

fuscobol teo to, Tetragonulo hiroshimoi, Tetragonillo collin0, Te trigon 0 opicolis, 

Geniotrigono thoracico, Lepidotrigono terminoto, Lepidotrigono ventralis, Lepidotrigono 

nitidiventris LL"~ Tetragonulo sp. 'Uvn:inn-d'tr-lYj1JLL(?l'U Family Vespidae 2 '1IUVI 1V1tJ?lllJl'lflYl1J 

~-l LL"~-U'U1'l--l1vi1'U1J~L1ru~tl~thL1Jru'lYl'l'lru mJl~l 1'U\i1~'U LL"~1J~L1rumfll'l~U"n~ ~1--l1 'U L'U (?l'1llJ'1I'U 
v ", 

~-lLtJ'U~-lLL'VI~-l?l~l-l1'-le:Jciml'1tJ LL 'VI~-l.w'lfe:n'VI1'l LL"~vhm~tJ1.:J11J' ~-l?lllJl'lflYl1J1~~.:JLL'U1J~ilfll'l~{l.:J
" 

1'-l LL,,:j~U'UVI1e:nVll'l(i1llJ\i1Eln1~vll-l 'l ~j;j'llnn1'l(\'l'll'lYl'U':hl'U~'U~Plm~niln1'l?l11-l1'--l'Ue:J--l-u'U1'l-l 

L. terminoto ~l'Ul'UlJ1fl~~V1Ae:J 10 1'-l LL'VI~-l~mje:nI'1EJ'Ue:J.:J-u'Ub--l~Yl1Jl'U~'U~ LLU--l1~LtJ'U 3 LL1J1J. " 
t?i'-l~e:J1u-d' Ae:J~~1-l1'--l1'U1'V'l'l.:Jlil'UhJ'~il~1(?l 1~LLn Tetrogonillo co llin0, Tetrigono opicolis , 

Geniotrigono thorocico LL"~ Lepidotrigono terminoto a11--l1'-ll'U1'W'l-l'leJtlLL(?ln'UeJ--l~'U l~LLn 

Tetrigono opicolis, Lepidotrigono terminoto LL"~ Tetrogonulo hiroshimoi ~~l--l1'--l(i1llJ 

~--lne:J?l11--l vie:J L?ll1li ~U-le:nfllJ MLln Tetrogonulo pogdeni LL"~ Tetrogonulo fuscobolteoto 

~--l~l'UlJ1ni'U1'l--l~11--l1'-l1 'U1'WJ--l~'U1Y1'l l~eJ'Finnil~m~ru~~'ULtJ'U1'WJ-l'lJe:Jn'VI~'Ur1eJ'U-rrl--llJ1 n L'VIlJ1~~lJ 
\1le:JnlJ~11-l1'-l LL,,~allJ1'lfliJEl--l n\,l'eJ'Ul'l'ntJ\Jl nl'1\?lJ1~ 

" 
l~e:J-l'llni'Ub-l~-l'W'UltJWih'Ul'UlJln~~V1 Ae:J L. terminoto UlnVI1-lL-rrl1'-lil~m~ru~1Jl--l UlJ, , 

ilU~lJlru'UeJ--lvlle:Jcil-lhlLYitJ-l'Wv~'l~'I11lJl~m~lv-lA'Lh~neJ1JVll-l lflil ll"~'1'Umru'UeJ.:JUl nVl1-l L-rrl1'-l 

G. thoracico ~.:Jil~m~ru~'VI'Ul LL"~LL~.:J LL~L~e:J.:J'lln'W1JL.wEJ-l 2 -r.:J LL,,~allJ1JfI'l11m~mI11~L.wEJ-l 
1 -r-lLvil,}'U ~.:J1~'l11lJ1VlVlaeJ'U~Y1EVl1-l~lm'V'ln1JL~e:JneJbfl~1'VIU.:J'1tlfl'U~1'U1'U 4 ~UVI 'W'U,·h fllJl'1nVl 

YneJ'WeJ~~'lln G. thorocico vlltlLeJ6mLEm nmm~VifllllJL-rrlJ-rr'U~l-l 'l LeJ6"LLeJ"n mm~mllJL'UlJoU'U 

95 LtJeJ{L~'UviLb"~ 70 LtJeJ{L~'U~ l1XLUeJ{L~'U~~"~'UEl-l~lJ~nVl'VIEJl1J'V'l'leJ'V'leJ~~l~lJ1n~~V1, fiEl 

47.45% LL"~ 55.12% (i1llJ~lt?i'1J ~"n1JPlmnn1'ltr1J~-lfll'lL'l~'ll'UeJ.:JL~eJ'll~neJ11XLilVlbfl~lVlU-l1'U 
fl'U'Uv.:Jal'lanVl'W'leJYm~a 'lln G. thorocico almJfltru~-ln1'lL\J~'ll'UeJ-l L~eJ'll~--l 4 'l1uVll~t;m 
mnnll 50 % 
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