
<:>. Q,/ 

'a1V.:t1'U1~V 

'VI'U,€)fl'VI'U'Un1'a1~V~1n.:t'U'lh~1I1Wbbt:J'U~'UU 2554 
~ ~ ~ 

lfl'a.:tn1'j'€)'U-1n~~'Ui5n~~lIVl~e)'Ubil'€).:t1l1~1n'W~~~1~~1~
~ ~ 

.:: Q,/ <:t 

61l1bfl~'W~~b'VI'W~~'U'a11f61fl1' 61V111'U~1I~1tijn1l1~ 
~ ~ 

d 
b".i'€).:t 

d a I 'i'. 'i' <:>. d'l" .! Q,/ 'i' 
'€).:tflu~~n'€)'Usv'€).:t 1.'W".i 1.'W~61'V1I.~~1n~.:tbb~~tij'U I.".i.:t 

d,,1 'I"d.! 1 .:: 'Ial OQ,/ Q,/

bb~~'€).:tflu".i~n'€)'U~'€).:tV1.:t 1.1I'V1~.:tbb~~tij'U 'a.:tbn'U I.u'VI1'a.:t 
II • • 

1'UVl'UVilfl".i.:tn1".i,€)'U-1n~~'U i5n ".i'allVl 1fe)'Ubil'€) .:t1l1~1new ".i~ ".i1 tij~1~ 
~ ~ 

The Components of Propolis 


from Honey Bee and Stingless Bee 


and the Components of Gum from their nests 


in RSPG Areas 


"0 <:>. 
flW~~~1b'U'U.:t1'U 

'II 
ctQ,/ d d Q d 

~f1. fl".i. 61".i".i~'U bflV111W1fV 
~ 

d <:tw Q,/ d 

'U1.:t6111nll~.n'jW 'Urufl11".i, 'U1.:t61111fru1'U ,€),€)"'VI~'WV 
~ '" '" d Q,/ <:>. Q,/ 

'U1.:t6111'V1'U.:tq'VIV 1'tfVfl~ 
Q d d <:>. Q,/ 

flW~1'V1t11f1161~~ ~'H1~.:tn".iWlI'VI11'V1V1~V 
'l 



•• • 

• • 
• • 

'11 t:.HI1'U1:5'U 

'VI'UtJ~'YI'U'Un1~!'hi'mJ1tN'UtI~~1I1ruU.~U~UtJ 2554 

lfl'iolln1·H)'U~mh~''Ul)n'i'i1l-W1lei'\.ILtitloll1J1;}1n'W'i~'i1'1l~1~ 
d '" cO

611J L~;}'n'i~L'VI'n'i~tJ'i11161~1" 61U111tJ ';i1l ';i1'1ln 1I1';i 

d 
L';itJ 'I 

BoIl~\h~nBtJ'lIBolit'n'i1'n~61m~;}1n ~oIlLL6\~i'Ut ';i'lLL6\~tJoIl~t1';i~nBtJ'lIBoIlU101lUiv1~oIlLL6\:i'U1':ioll 

(The Components of Propolis from Honey Bee and Stingless Bee and the 

Components of Gum from their nests in RSPG Areas) 

II 0 '" 
flru:~~l1L'U'UoIl1'U.. 

qU ff d .c:tt. f/ 

~f'1. ~';i. 61'i';i~'U LflU111fij"UU• 
<f 

'U1.:J6't11n1J6\fl';ifij tJrut;l11':i .., 
d W tal d 

'U1'16't11"Uru1'U tJtJ~'VI';i'nU... 
d '" """,

'L!101l611'J'YI'lNq'VIu 1'1lUn6\• 



i 

1f'1 ') 'l m ,)1:ijEJ'd\~1UV1UeJ ~V1UUm,)1:ijEJ ~1 fl L1U'l'U'th ~1J1 ru LL~U~'U 'th~ ,), tJ 'lmhnnru 2554" , 
f'lru~~:ijEJ'tIeJ'tIeJ'Uflru 1f'1'l'lfl1'leJU1m~h~''U5m,)lJ'yj'UB'UL~eJ'llJ11il1fl~'l~,)1'U~1~ alJ L~Iil~'l~ L'Yl'r~1(il'U'l1'tl~~1 

1.'1EJ;lJmlJ)1"!jfl~11 LLa~ L~1~~1~vh~fl1')a'l1'Ua'U'ULLa~ei'1'U1EJf'l11lJa~mfl1ufl1'lvi'1'l1'U1:ijEJ1'U~~~, , 
f" .,J l.I .q "'" ~ C!I 

'tIeJ'tIv'U~ ru ~'UEJ L"!jEJ1'tl1r~ ~iJ~1~'V11'l~1Ufl11lJ'Vla1flVla1EJV11'l"!j11'Vl tJ1't1eJ'l ~'l Fl11lJ'Vla 1 flVl a 1EJ'V11 'l'l!1mYi 

'tIeJ'l LLlJa'l LLa~h fl1f'11'l!11b1'VlEJ1 f'lru~1'VlEJ1i'111.'1Vl{ ~~na'lmrulJ'Vl11'VlEJ1~EJ eJ11.'111.'1lJf'I'l'l11'Vl1'l'Vlfl'Yh'U, , 
LLa~ ~~1lJ'l1U'Vl fl'Yhuvrtm~m1ld1lJijeJ1ufl1')uIillii'l1'Ufl1 f'I 1.'1 'U1lJlJ1 L U'UeJ V1'l~" . ~ 

• 




'U 

~1nf11~i.hn~m1llVla1nVla1 t'J'lJtl'liu 1~'I~L~tlU1"il~la\lmru tl'l Lfltl'Vltl\l ~l.IJiJ :ij\l'VI'J~f11 qj'lU~~ 
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utlmnn-d' ~(;1m'Jflin~nm1llVla1nVlmt'J'lJtl'li'U1~'Il'U~'U~L~tlUP1~Ufl~U'Vl1 ellLfltli'11i.'11i.'1 ~ :ij\l'VI'J~ 
f11qj~'U~1 wuiuh'l 4 'lIlJ~ 1~LLn Tetrigono opicolis, Tetragonillo collina, Lepidotrigono 

terminoto LL(;1~ Homotrigono jimbrioto f11~1Lfl'J1~l1tl\lr1'th~ntlul'Ulw'Jlw~i.'I'UeJ'I T. opicolis, T. 

collinG LL(;1~ T. terminoto ~1t'J GC-MS WU11 i.'I1~"n~~1m.hn'Vl1'1L·!hr\liuh\l'!l{j~ T. opicolis .)(\1 3 

~\lij\l1'U1U'llii~eJ\lrhh~ntlUVl~nvtln~Lfit'J\ln'U tlt'J'1'U'li1\1 16-21 'lIlJ~ ~1U1Vlf)ILu'Ui.'I1'Jth~ntlu1umill'UeJ\I\J .~ , 

sesquiterpenes ~\lij aristolone LUUtl\lr1tl~~ntlu'VI~n~ijmlJ1rull1n~'1~ ~1'U"1~"n~:;)1m.hn'Vl1\1L-rr1 
~\I'UeJ\I T. collinG .)(\1 3 ~\I ij\l1'U1Utl'll'ltl'J~ntlU'VI~nvtln~LfiEJ'Inu tlfJ1U'li1\1 20-21 '!IlJ~ ~'I~1'U1V1UiLuu 

\J U 

"'1 'Jtl~~ neJu1Un~ll'IJtl\l sesquiterpenes LL(;1~ij aristolone Lu'Utl\ll'l'\.h~ntlu'VI~n~ijtl~lJ1rull lfl~'1~ 
L'liuL~t'J1nu"1'Ji.'In~:;)lfltl1n'Vl1'1L-rr1~'1 T. opicolis 1'U'lJru~~"'1'J"n~~lfltl1n'Vl1'1L-rr1~\liuh-1 L. 

terminoto ijeJ'Il'ltl~~ntlUVI~n 20 '!IlJ~ :ij~\llLL'Un1~LU'U 5 mill 1~EJwu11 13,14,15,16-tetranorlabd­, 
8(17)-en-12-yl methanesulfonate iJmlJ1rulJ1n~'1~ 
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Abstract 

The survey of species diversity of stingless bees at Wachiralongkorn Dam 

Thongphaphoom district, Kanchanaburi province had found only one species, Tetrogonula 

pagdeni, with a few nests. Therefore propolis of this species was not enough for 

composition analysis. The gum of trees around nesting area of T. pogdeni was collected to 

anaLyze the composition and they are being in the analysis process. 

In addition, the species diversity of stingless bees at the Srinakarin Dam, Srisawat 

district, Kanchanaburi province had been studied and found 4 species of stingless bees such 

as Tetrigona apico lis , Tetrogonilla collina, Lepidotrigona terminata and Homotrigona 

fimbriata . Composition analysis of propolis of T. apicolis, T. collina and T. terminate were 

analysed by GC- MS. The propolis extracts from 3 nests of T. apicalis contained similarities in 

number of chemical components, ranging in 16-21 compounds. These components were 

mostly a sesquiterpenoid-type compound with the highest content of aristorone containing 

in propolis of this species. The propolis extracts from 3 nests of T. collina contained 

similarities in number of chemical components aLso which was ranging in 20-21 compounds. 

These components were mostly a sesquiterpenoid-type compound with the highest content 

of aristorone containing in this propolis extract as same as in T. apicalis. Whereas the extract 

from L. terminate composed of 20 compounds. They were classified into 5 groups with the 

highest content of a sesquiterpenoids, 13, 14, 15, 16-tetranorlabd-8(17}-en-12-yl 

methanesulfonate. 

KEYWORDS stingless bees, propolis 
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'Wl'lmTVI'U'l~VltJ 1'lJtJ~6'1 

'U'VI'th 

~'l tApis sppJ LLm~i'Uh~ (Trigona sppJ LU'UUlJ6'1'ltJ;;1lJLf1;;1'Sv1Gill'1ty ilUVlU1VlGill'1tylJ1€lm'S 

1.'1 ~l'lm llJ VI 6'11 rlVl6'11 tJVll'l:S1m~'ll €l'l-¥i'll~€l f1 'S1lJ-vY'l eJ'llj ~6'1tJ ~I'I ~1'l "lv1;;11lJ1'Sl.1tl1lJ11itJ'S~lt1't1l1~l'l '1 

Jl~'lljm';j'UllJl1il'Wm'Su11.flf1U6'1~LtJ'Utl'lr1tJ'S~f1€l'IJ'll€l'ltllif'WU1'U i'UVI~€llVi'S1Vi~G'I (propolis) ~'11~ 
'11rlm'SLnutJl'l111'lltl'li'U 1 'S'I;'1ijm'SullJ11itllL~€lVl~€lm'll'U~v1G'11'W~1t1w1~ 'S1lJ-vY'IeJ'IljmllJG'lllJl'S1.11'W 

m'SeJu~'1~a'UVl16V1~€llciUlJ6'1'l~'W1L'Ii'U lJ~ LtJ'U~'U ~'lu6'1~'1!'Wl'S'lG'lllJ1'SI.1ViU1~Vlmtl'llii~~1tJ'S~LVlf'11VlV 

~'ltl'lAtJ'j~n€l'IJ'll€l'll~'j1ViaG'lU6'1~ tll'1111v1~'l u6'1~i'U1'S 'lUllJ1G'1~1'1l~'S1ViaG'lij f11'j~'WUtJ'j(;11lJ'tIii~'lltl'l~'1 
U6'1~'1!'U1 'j'l 'llU~'tI€l'l~'Ul11LL6'1~G'I.fl1Vi.fdj€l1mf'1
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tl'lr1u'S~rltl'IJ~1t1 GC-MS (Gas Chromatography-Mass Spectrometry) L~mLVf1~ 
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~'6'ln1';iffn'loJ1 

1iJ1flf11';l,h~11iJ1'l'!i'UL';l'l1'U'rf'U~L~mJ11h1"'lf)';lru YfU1'l'!i'U'(';l'lLoWEJ'l'!!-U~L~tJ1~El Tetragonula 

pagdeni (~U~ 1) LL,,::ii')1'U1'U-UElEJlllfl 'UElflIiJ1fldU1fl'Vl1'l L']11.:J'lJel.:J'!i'Ub'l'!!-u~d:ihJ'U1 ~ L~flmlJ1 ru'lJeJ'l 

~1 eJ ~h.:JU1 fl'Vl1.:JL,]11.:JhJ LoW EJ'lWEl~tJ flWIJ1 1 U1 Lfl';l1::'\.1LLEJfl'Vf1eJ.:JAU';l:: flel'U'Vl1'lLflm~ ~vl1 fl1';l1~EJiii.:)1~ 
" bi1'U(I)1El~1.:J'!JEl'l£J1'l1l!'o\llfl~'U1l!~w'U1'U~'U~'U~ L 1 ru 1m1'LREJ.:Jtl'U~~.:J1,:)'!i'UL';l':)~W'U1iJ1fl f11';lG11';l11iJ b~eJ 

'l11:1111Lfl';l1::11'Vf1 tJ.:JAU';l:: fltJ'U'!JtJ':)EJ1'ltaJ ~.:J'lJ ru ::df1.:J El EJ1'U';l::w.h.:J ~11b-U'U f11';l
" 

G11'Vf1'U'lJel.:Jfl1';lG11';l1'o\lfl11~'Vf"lfl'Vf"lEJ'Vl1.:)'!!ti~'!Jel'l'!i'U'(';l':)LL~::~~n1';l1Lfl';l1::l1eJ.:JAU';l::fleJ'UU1fl 

'Vl1Whr.:J'lJeJ.:Ji'Ub.:Jl'U~'U~L~eJ'UI'I~'Ufl1'U'Vl11iJ1flf11';lLn'U~1mh':)LU'U"il1'U1'U 5 flf.:J 1'U':i::'Vd1.:J1'U~ 9-11 
QJ..,.,J.oCliI..,,,J ..,,d 

~m1fl~ 2552 1'U'Vl 6 - 8 ~'U1fl~ 2552 1'U'Vl 15 - 18 W~~.f11fl~ 2552 1'U'Vl 10-12 mfl~lfl~ 2552 

l'U~ 11-13 tl'UEJ1EJ'U 2552 'W'U'!i'UL';l.:J')1'U1'U 4 '!!-U~ 1~LLri Tetrigana apicalis, Tetragonilla collina, 

Lepidotrigona terminata LL~:: Homotrigona fimbriata L~EJ"O-U~ T. apicalis, T. collina LLm~ T. 

terminata (':iU~ 1, 2 LL":: 3) W'U1.:J'U~b1ru'Vf-U1~1~'U,)1'U1'U~lfl'(~EJLUW1::1'UL~'U'Vl1.:J~ 2 ~.:JL~eJfl1.:J 
'U 

-tl'Uh.:J~'l 3 '!!i1~dm1Lfl':i1::11'Vf1eJ'lAU':i::flEl'UU1fl'Vl1'lL.u11'l ;;11'U T. fimbriata (~U~ 4) W'U1'l'U'U~'U1l! 

LL~ii')1'U1'U-UelEJ ~.:J1~1~t.i1lJ11Lfl':i1::11'Vf1El'lAU':i::flEl'U'lJeJ.:J'(~n'(W~i:f 

~fln1t'lLPln:::'\.rtl.:)~tJt:::n'fl1J'"I1m_hn'Vl1'lL.jh1'l-n'Uh'l Tetrigona apicalis '111l-J1'l LLfl~'l~'l 
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No. Components Composition (%) Classification 

1 a-Copaene 3.23 Sesquiterpenoids 

2 I3--Elemene 2.46 Sesquiterpenoids 

3 trans(I3}-CaryophyUene 4.13 Sesquiterpenoids 

4 cis-z-a -Bisabolene epoxide 1.61 Sesquiterpenoids 

5 Germacrene-D 3.45 Sesquiterpenoids 

6 (+) Spathulenol 3.24 Sesquiterpenoids 

7 I3--Caryophyllene oxide 4.40 Sesquiterpenoids 

Germacrene-D 1,1O-epoxide8 1.41 Sesquiterpenoids 

(3S,4R,5S,6R,7S)-Aristol-9-en-3-ol 9 1.80 Sesquiterpenoids 

10 a-Selinene 2.04 Sesquiterpenoids 

a-Patchoulene 11 17.71 Sesquiterpenoids 

Aristolone12 23.56 Sesquiterpenoids 

5( 1 H}-Azulenone 13 9.69 Sesquiterpenoids 

14 1,1'-Biphenyl, 3-chloro-4' -methoxy­ 1.61 Phenolic compounds 

anisole 

Heneicosane 2.4315 Hydrocarbon 

16 9-0ctadecenoic acid 2.67 Fatty acid 

I3--Amyrin trimethylsilyl ether 3.4117 Saponin terpenoids 

N-ethyl-1,3-dithioisoindoline 11.16 Alkaloids18 

'llMn11~'Vf\.rh tmh.h~flaU'tla~(;l11'Hl~'llmJlfl'VI1wih-r~itib~ Tetrigona apicolis -r~~ 1 

ihhtil'UalTI..h~flau~TU1'U 18 '1lii~ ~~..ijlLL'lJfl1viLij'U 6 fl~:U ~a sesquiterpenoids, phenolic 

compounds, hydrocarbons, fatty acids, saponin terpenoids u,~~ alkaloids ~~al1U1~flelU~ViU 
~1'U1Vlqja~1'Uf)~:U sesquiterpenoids 1~EJViU Aristolone Lu'Ua~f'lU1~flaUVl~fl 23.56% 

http:llMn11~'Vf\.rh
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No. Components Composition (%) Classification 

1 a-Copaene 3.74 Sesquiterpenoids 

2 J3-Boumonene 2.53 Sesquiterpenoids 

3 ~Elemene 2.97 Sesquiterpenoids 

4 trans-Caryophyllene 3.44 Sesquiterpenoids 

5 Germacrene -0 1.78 Sesquiterpenoids 

6 (-)..Caryophyllene oxide 4.00 Sesquiterpenoids 

7 a-Selinene 1.69 Sesquiterpenoids 

8 Aristolone 40.40 Sesquiterpenoids 

9 Zierone 13.73 Sesquiterpenoids 

10 4-Allyloxyimino-2-carene 3.71 Monoterpenoids 

11 9-0ctadecenoic acid 1.98 Fatty acid 

12 Octadecanoic acid 3.17 Fatty acid 

13 N-ethyl-1,3-dithioisoindoline 10.93 Alkaloids 

14 6-lsopropenyl-4,8a-climethyl-1,2,3, 1.70 ALkaloids 

5,6,7 ,8,8a-octahydro-naphthalen-2­

ol 

15 Anisole 1.83 Phenolic compounds 

16 Heptacosane 2.37 Hydrocarbons 

~lf1(;l1'Jl\l'Vfl..rjl fJ'lI"1'th~nB'U'!JfJ'l~l'J~n~'lln'lhn'Vn:IL'hr'li'Uh'l T. opicolis -r'l~ 2 ij 

~l'J'\.h~f1fJ'U~l'Ul'U 16 'l1ij~ ~~~lLL'Un1vi'~\J'U 6 n~lJ fie) sesquiterepenoids, monoterpenoids, 

fatty acid, aLkaLOids, phenolic compounds LL"~ hydrocarbon 1~tJ'Vi'U".hij Aristolone ~'1~~~\J'U 
~1'J1'Un~lJ sesquiterpenoids lJ1n~'l 40.40% 
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No. Components Composition (%) Classification 

1 a-Copaene 9.55 Sesquiterpenoids 

2 J3-Bourbonene 4.44 5esquiterpenoids 

3 ~-Elemene 5.34 Sesquiterpenoids 

4 trans-CaryophyUene 11.32 Sesquiterpenoids 

5 4,7,1O-Cycloundecatriene 1.63 Sesquiterpenoids 

6 Germacrene-D 3.72 Sesquiterpenoids 

7 Sal vial-4{ 14 }-en-1-one 2.48 Sesquiterpenoids 

8 (+) Spathulenol 9.55 Sesquiterpenoids 

9 (-}-Caryophyllene oxide 11.91 Sesquiterpenoids 

10 Ledene oxide-Oj) 4.46 Sesquiterpenoids 

11 (3S,4R,SS,6R,7S)-Aristol-9-en-3-ol 3.90 Sesquiterpenoids 

12 Caryophyllenol-II 1.79 Sesquiterpenoids 

13 Tricyclo [4.4.0.02,7]dec-3-ene-3- 1.89 Sesquiterpenoids 

methanol 

14 (4S,SR)-S-Hydroxycaryophyll-8( 13)- 1.87 Sesquiterpenoids 

ene-4,12-epoxide 

15 1 H-3a,7 -Methanoazulene, 6.11 Sesquiterpenoids 

2,3,6,7,8, Ba-hexahydro-1,4,9,9-

tetramethyl-, 

16 Aristolone 6.06 Sesquiterpenoids 

17 9-0ctadecenoic acid 1.48 Fatty acid 

18 Octadecenoic acid 2.36 Fatty acid 

19 4-Hydroxy-6-(methoxyphenyl)-3- 5.16 Alkaloids 

pyridazone 

20 N-ethyl-1,3-dithioisoindoline 2.58 Alkaloids 

21 1 ,2-Dihydro-4-( 4-methylphenyl) 2.42 Hydrocarbons 

naphthalene 

~lflm'll'l'Vn.r,h €J'lfitl';j~n€JtJ"IJeN\J1n'V11,:jL'fl1~,:j-i!'Uh~ T. apicalis ~,:j~ 3 iJ~1'U1'U~1';jth~n€JtJ 
21 '!IiiI'! ~1'!~lu.'Ufll~Lu'U 4 n~lJ fi€J sesquiterpenoids, fatty acid, alkaloids U.n~ hydrocarbons 

~,:j~1'U1'VIqjLiJ'U?ll';jtl)~ntltJ'lb~LJ1'V1 sesquiterpenoids l~CJ'VItJ Aristolone Lu'Utl'lfitl'j~ ntltJ'VIiA'n 

.. 11.91% 

~lfln1)1Lfl';jl~~u.CJn'VI1tl'lfitl'j~ntltJ~lntllfl'V11,:jL'fll-r'l"IJtl,:j-i!'U1'j'l'!liil'! Tetrigona apicalis .jf,:j 

3 ~'l iJ€J'lfltl'j::n€JtJ~mii€J'Un'U 12 '!liil'! l~u.ri U-Copaene, (3-Bourbonene, (3-Elemene, trans­

Caryophyllene, Germacrene-D, (-)-Caryophyllene oxide, (3S,4R,SS,6R,7S)-Aristol-9-en-3-ol, 9­

Octadecenoic acid, Octadecenoic acid, U-Selinene, (+) Spathulenol, Aristolone LLn~ N­
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ethyl-l ,3-dithioisoindoline ~.:JciTU1'\IIqjLu'Ui;n~ lUf1~lJ sesquiterpenoids llil£JYfu Aristolone Lu'U 

e:mhh~ne:Ju~iil.Jln~'11il (23.34%) 1'U~1'l~nlil\l1m.hn'V11.:JL"1i'.:J'lJe:J.:J T. opicolis ~-3 3 1-3 

~"f11'llLml~l1e:J-3ritb~ne:JU\lln'lhn'Vn:JL'U11-3i'Uh-3 Tetrogonillo collinG ~llJ1-3 LL~Iil-3~-3 
. " 

(;ll'll-3Vi 4-6 ~-3li 

col "u .J~"'.I "'~~'i' ~..,j
911~1.:j'VI 4 'tl'lfl 1~n'tl1J'V1lLEJn LI?1"'11nuln'V11'll"1l1H'Il'U~1'l Tetraganilla Gallina 1'l'V1 1 

No. Components Composition (%) Classification 

1 a-Copaene 3.05 Sesquiterpenoid s 

2 J3-Bourbonene 1.50 Sesquiterpenoids 

3 J3-Elemene 1.99 Sesquiterpenoids 

4 tra n s( J3}-Caryophyllene 2.48 Sesquiterpenoids 

5 (+) spathulenol 3.08 Sesquiterpenoids 

6 (-}-Caryophyllene oxide 4.75 Sesquiterpenoids 

7 cis-Z-a-Bisabolene epoxide 1.73 Sesquiterpenoids 

8 (+-)-Oplopenone 1.65 Sesquiterpenoids 

9 2-lsopropenyl-4a,8-dimethyl-l,2,3, 17.54 Sesquiterpenoids 

4,4a,5,6, 

8a-octahydronaphthaLene 

10 Aristolone 14.06 Sesquiterpenoids 

11 5(1H}-Azulenone 12.11 Sesquiterpenoid s 

12 Heptacosane 1.53 Hydrocarbons 

13 1,2,4,8-T etramethylbicyclo[6 .3.0]undeca­ 2.50 Hydrocarbons 

2,4-diene 

14 1 ,4-0i methyl-8--i sopropyli denetricyclo 11.10 Hydrocarbons 

[5.3.0.0(4,10)]decane 

15 2,2,3,7 -T etramethyltricyclo (5.2.0.0.( 1 ,6» 2.40 Hydrocarbons 

undec-3-ene 

16 3-{PhenylsuLfonyL)tricyclo[8.4.0]t etradec­ 2.20 Hydrocarbons 

5-en-12-one 

17 Pyrrolo[2,3-b]indole 1.24 Alkaloids 

18 Ethyl 5-methoXY-1 ,2-dimethylindole-3­ 1.63 Alkaloids 

carboxylic acid 

19 N-ethyl-1,3-dithioisoindoline 11.27 Alkaloids 

20 4-Chloro-3'-methoxybiphenyl 2­ 2.19 Terpenes 

Isopropenyl-4a, 8-dimethyl-1,2,3, 

4,4a,5,6,8a-octahydronaphthalene 
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\)lfl!911'jl.:lVlU11 e:J.:lf1th~fle:JU'lJe:J.:ltJ1fl'V11.:lL'liTI'.:l,tl'Uh.:l T. collinG -r.:l~ 1 ihhu'J'UG'11'jtJ'j~fle:JU 

20 '1IUl'l ~~~l'l,j'lLL'Ufll~LiJ'U 4 fl~lJ l~LLri sesquiterpenoids, hydrocarbons, alkaloids LL"~ 

terpenoids Ll'l EJV'4U11ii 2-lsopropenyl-4a ,8-dimethyl-1 ,2,3,4,4a,5 ,6,8a-octahydronaphthalene 

d "'.;'1 1 ' ~ '1l"\)~Lu'UG'11'j 'Ufl'llJ sesquiterpenoids lJlflt:l'l 17.54 % 

~1'I1.:jli 5 e:J.:lf1tJ'.l::fle:JuviLL£Jfll~,nfltJlfl'V11.:lL~l-r.:li'Uh:j Tetrogoniilo collino -r.:l~ 2 

No. Components Composition (%) Classification 

1 aLpha.-Copaene 2.93 Sesquiterpenoids 

2 8eta- Bourbonene 1.40 Sesquiterpenoids 

3 Beta-ELemene 1.74 Sesquiterpenoids 

4 T rans-CaryophyLlene 2.71 Sesquiterpenoids 

5 Germacrene-D 1.23 Sesquiterpenoids 

6 (+) spathuLenol 3.10 Sesquiterpenoids 

7 (-)-CaryophyLLene oxide 4.41 Sesquiterpenoids 

8 Ledene oxide-(l1) 1.62 Sesquiterpenoids 

9 10-oxo-isodauc-3-en-1S-al 1.31 Sesquiterpenoids 

10 1,2,4,8-T etramethylbicyclo[6.3.0] 

undeca-2,4-diene 

2.40 Sesquiterpenoids 

11 alpha-Patchoulene 17.50 Sesquiterpenoids 

12 Aristolone 24.28 Sesquiterpenoids 

13 Heptacosane 1.39 Hydrocarbons 

14 2,2,3,7-Tetramethyltricyclo 

(5.2.0.0.( 1,6»undec -3-ene 

2.11 Hydrocarbons 

15 3-(Phenylsulfonyl)tricyclo[8.4.0] 

tetradec-5-en-12-one 

2.29 Hydrocarbons 

16 [l]benzopyrano[4,3-b]quinolin-6-one 1.49 Alkaloids 

17 N-ethyl-1,3-dithioisoindoline 11.24 AlkaLoids 

18 l-NaphthaLenamine 1.61 Aromatic 

compounds 

19 Pyrene 1.27 Aromatic 

compounds 

20 Norolean-12-ene 1.97 T riterpenoids 

21 Zierone 12.00 Terpenoids 

\)lfl!911'.l1.:lV'4U11 e:J.:lf1tJ'.i::fle:JU'lJe:J.:ltJlfl'V11.:lL'ii'1-r~i'Uh" T. collinG -r.:l~ 2 ii,j'1'U1'Ui?ll'.lU'.l::fle:JU 

21 'IlUIil ~1il,j'lLL'Ufll~LiJ'U 6 fl~lJ l~LLri sesquiterpenoids, hydrocarbons, alkaloids, aromatic 

compound, triterpenoids LL"~ Terpenoids LmlV'4U11ii AlistoLone ~"~~LiJ'UG'11'jl'Ufl~lJ 
Sesquiterpenoids LiJ'Ue:J.:lf1tJ'.l::fle:JUlJlfli1~ 24.28 % 
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No. Components Composition (%) Classification 

1 a-Copaene 3.71 Sesquiterpenoids 

2 ~ Bourbonene 2.34 Sesquiterpenoids 

3 ~Elemene 2.36 Sesquiterpenoids 

4 trans-CaryophyUene 3.16 Sesquiterpenoids 

5 Aristolone 23.70 Sesquiterpenoid s 

6 (-)-Caryophyllene oxide 4.74 Sesquiterpenoids 

7 (3S,4R,5S,6R,7S}-Aristol-9-en-3-d 2.22 Sesquiterpenoids 

8 1 O-oxo-isodauc -~n-15-al 1.66 Sesquiterpenoids 

9 Heptacosane 2.05 Hydrocarbons 

10 1,2,4,8--Tetramethylbicyclo[6.3.0] 1.45 Hydrocarbons 

undeca-2,4-diene 

11 2,2,3,7 -TetramethyLtricyclo 2.84 Hydrocarbons 

(5.2.0.0.(1,6)) undec-3-ene 

12 3-(PhenyLsuLfonyL)tricyclo[8.4.0] 2.75 Hydrocarbons 

tetradec -5-en-12-one 

13 N-dimethyLamino-{di(cyclohexo) [b,d ] 2.80 Alkaloids 

pyrrole) 

14 1-(Hydroxy-l\.,5,6, 7 ,8,9-hexahydro-lOH­ 4.34 AlkaLoids 

azepino[3,2,1-hi]indol-1-one 

15 EthyL 5-methoxy-1 ,2-dimethylindoLe-3­ 1.59 ALkaloids 

carboxylate 

16 N-ethyL-1,3-dithioisoindoline 10.78 ALkaLoids 

17 2(lH)NaphthaLenone , 3,S,6,7,8,8a­ 15.02 Terpenoids 

hexahydro-4,8a-dimethyl-6-( 1-methyl 

ethenyl}­

18 Zierone 2.53 Terpenoids 

19 1,3-0ihydro-2-methyl-1,3,2­ 8.31 -

naphtho[1,8-cd]diazaphosphole-2­

oxide 

20 4-Hydroxy-6--{p-methoxyphenyL)-3­ 1.65 Aromatic 

pyridazone compounds 

~lfl(;ll)l.:J'Yfl.r)l eJ.:Jfhh~fleJ'IJ'ileJ'I'lJlfl'Vll.:JLih-r.:J'ti''Uh.:J T. collino -r.:JVi 3 ij~l'U1'UG'll)'IJ)~f1eJ'IJ 

20 'lJii~ ~~~lLl'Ufl1~L{j'U 5 fl~:I.J 1~bLrl sesquiterpenoids, hydrocarbons, alkaloids, terpenoids, 

ll":: aromatic compounds 1~£J~'lJij Alistolone ;.:J~~L{j'U,n)'IJ)~fleJ'lJ1'Uf1~:I.J sesquiterpenoids 

LiJ'UeJ'Ir1'IJ)~f1eJ'IJ 23.70 % 
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~lnrn':ilLfI':il~,.1u.fm'VntJ.:lr1'\.h::ntJtJ~lflthn'VI1.:lL ih1.:l'll tJ.:l-B''UL':i.:l '1lU 1'1 Tetragonillo collino 

.;r~ 3 1~ ii~Nrhh::fleJtJ~L'VI:iJeJ'Wl'U 13 '!IiJl'll~LLri a-Copaene, ~-Bourbonene, ~ -Elemene, trans-

Caryophyllene, Heptacosane, (-)-Caryophyllene oxide, 1,2,4,8-Tetramethyl 

bicyclo[6.3.0Jundeca-2,4-diene, 10-oxo-isodauc-3-en-15-al, Zierone, 2,2,3,7­

Tetramethyltricyclo (5.2.0.0.(1,6)) undec-3-ene, (+)spathulenol, 3-(Phenylsulfonyl) 

tricyclo[S.4.0Jtetradec -5-en-12-one, Aristolone u.l'l~ N-ethyl-l,3-dithioisoindoline Ll'lm11'U1'VIqj 

bU'Ui;ni1'Wn~lJ sesquiterpenoids U.(;l~'VitJilii Aristolone LU'UeJ.:lr1'lb::mJtJ~iimn~~1'I (20.68%) 1u 

?fl'H'H11'I~1fl'lhn'VI1.:lLih1.:l'lltJ.:l T. collino .;r.:l 3 1.:l 

C.J~m':ilbfl':il~,.1tJ'Ir1'\.h~ntJtJ~lflthn'VI1'1L"!h~'~-B''Uh'l Lepidotrigona terminoto 'VIi1'11'1 LL?fI'l-l 
v .dv.3 

1'1 \I I'll ':il'l'VI I'I'I'W 

~l':il.:1~ 7 tJ.:Ir1'\.h::natJ~u.fJfll~~ln'lhn'VI1'1L.u11'1,y'Uh~ Lepidotrigono terminoto 

Components Composition (%) Classificationl No. 

1 Heneicosane 1.50 Hydrocarbons 

2 Heptacosane 4.47 Hydrocarbons 

Octacosane3 1.21 Hydrocarbons 

4 Cyclotetracosane 3.05 Hydrocarbons 

1-Nonadecene5 3.43 Hydrocarbons 

Hexacosane6 11.40 Hydrocarbons 

7 Heptacosane 3.21" Hydrocarbons 

1-Heneicosane Hydrocarbons8 2.57 

Hydrocarbons9 Octacosane 10.71 

Z -12-Pentacosene Hydrocarbon10 2.62 

11 HydrocarbonsDocosane 5.21 

AlkaloidsHerqueinone 3.0112 

Sesquiterpenoids13 Aristolone 10.11 

Sesquiterpenoids13,14,15,16-tetranor1abd-8(17)-en-12-yl 12.3914 

methanesulfonate 

Terpenoids1.7415 alpha.trans- sesquicyclogeraniol 

Phenolic compounds 2.2416 Phenol, 3-undecyl­

-3.0217 4-n-Pentylthiane. S.S-dioxide 

-7.7918 2-Chloro-p-methoxybiphenyl 

(Z)-2,3-dihydro-1 H-cylonona[def] 
-10.3219 

biphenylene 
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~ln\Jll1l'1'Vf\.rJl eJ'IflthtneJUOZleJ'I'I..hn'V1l'1L-ih-r'li'Wh'l L. terminata lj"ill'W1'WG'l11tl1tneJu 19 

'!lUI'! ~1'!"illll'lJn1~ l'lJ'W 5 n~lJ ~tl hydrocarbons, alkaloids, sesquiterpenoids, terpenoids ll(;j~ 

phenolic compounds 1~f.I'Vju 13,14,15, 16-tetranorlabd-8(17).-en-12-yl methanesulfonate ~-!l 
dJ'WeJ~1'Wn~:w sesquiterpenoids LtJ'WeJ'IRtl1tfleJU'Vf~n 12.39 % 

Tetrigona apicolis Tetragonilla collina 

Lepidotrigona terminate Homotrigonafimbriata 

Il1'V~vt 2 tll n'V1l'1 L-rrl-r'lOZltl'li'Wh'l"!lU~lJll'1"l vt~u1'WU1 b1ru~'W~ l~tl'W1'11'Wfl1'W'V1{ ~. n1'Y~'W~11~lln 

Tetrigona apico lis , Tetragonilla collin a , Lepidotrigona terminata u,,,t Homotrigona 

jimbriata 
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\11 fl fl1'l1Lm1:::~tl~ri'tl):::fltlU'lJtl~'\.hnvnwih-r~'lJtl~i''Uh:J~,JtJ GC-MS 'YiU11 tl\lrith::: fleJU1'U 

G11'lG1tlWl\llfl'tl1fl'V11\1L,hr~i'Uh~..r~G11:U"llijWlfieJ Tetrigono opicolis, Tetrogonilio collinG LL"::: 

Lepidotrigono terminoto ~1'U1'V1qjLU'UG11)'\.h:::fleJU1'Ufl~:U sesquiterpenoids ~\lG11'J'tl'J:::fleJU1'Ufl~:U 
-d LtJ'UG11'Jl'UJ111'U'VIeJ:U'l:::L'VIV5'J'l:U"ll1~viVl"llG1¥l\1~'U 'YiU1~'U~1'Ul'l1\1 1 'lJeJ~Vl"1l L"lI'U L:U~Wl1u ~1~'U 
L'tl~eJfl 'VI~m1fl LL":::~1'U'lJtl~c.m1Jj LU'U~'U lJu'Vlul'V11'Ufl1'J1l1fl~'ULL":::'JG1"111~'lJtl\lVl"llG1:U'U1'Vi'l LY'1~eJ~ L'Vli31, 

LL"::: fl~'U'VItJ:U1'UVl"ll lJ~'V1~1'Ufl1'J1G'i LL":::~~~('I LLlJ"\I'VImtJ"IluWI 

eJ~ri'\.h:::fleJuvi'YiuluG11'JG1tlWl\llfl'tllfl'Vl1~L-ih-r~i'Uh~'1Jil~ T. apicalis LL"::: T. collina 1'ULLl'l"::: 

-r\li1ml:UY'1~ltJY'1~\I tl'U L~tl~\l1fli''U1'l~"1Iii~L~tJltl'UeJ1\1\1:::lJY'111:U'1JvU1'UVl'1Jvfll1tJ1~L'VIlJeJ'U tl'U ci1'U1'U 

mruvitJ\lri'tl'J:::fleJu1'U 1 'Yi'J1'Yii'iG1'lJv~i'Uh\l T. apicalis LLm~ T. collinG lJY'111:UY'1~lVY'1~\ltl'ULL":::lJ 
tl~ri'tl):::fltJu'VI~m'VIiieJ'Utl'U AeJ Aristolone (~~)'tlvi 3) V1\1L~tl~m\llfl..r~G1eJ~'1Jii~dtJtJ1'Uu~L1ruvilJVl"1l 

u u 

1~tJ1\1L'VIii tJ'U tl'U LtJ'U~'U 

o 

.. 
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~lUVltl.:jl'tllm1 

~eJ - 'WllJ~~G'I (i1l'tner.:jn'l~) : Mrs Sureerat Deowanish, Assistant Professor 

2. 	 LG'I"IJVl1J1 ~'\Jm\h~,j1vi1\h~'tll'tl'W : 3220100521625 

3. 	 ~lLLVlti.:jihNU'W : ~"th~f'I1~(y)11\l11~, 	 " 
4. 	 Vlti1~.:Jl'WLLn~~f.11'W~f)~~~I'1~eJl~"'~~nf1 Yl~rJlJVl1J1EJbG'l·!jl:'Vl1~Yil11'Vl1"'11 UG1dth~ru~ ~L~nmeJun~ 

" 
(e-maiL) 

~'W~L~ fJ1"IJ1 '\! LUYIl ~'Vll"~l'WLUJ n" : ~11'Vl ~1"IJeJ"d" LLn~Fl11lJVlnl nVlnl ~"IJeJ" LLlJ n" LLn ~11 
mAl'!ll'1il1'Vlm Aru~i'Vltni'l1"'1'l1 ~'\41n"muh.j'VI11'V1m~~ (l'W'WYl,\!ll'V1 UYllJ1'W f1~"L'VIYli. 10330 

lYl1~'Vn1 02-218-5276 

1'VI16'111 02-218-5272 

e- mail: sureerat.d@chula.ac.th 

5. 	 U1:::-wlm1~mn 

lJVll1'Vlm~~ 

T amagawa University, Japan Dr. Agr. 2540 

1'Y1.lJ. 2529 

1'Y1.'ll. 2526 

6. "'1"IJ11'!llm1~iiA11lJ'!i1'WlruWLi'l~ (LL(y)f1~1"\llm~f111Pln~1) 1~'ll6'l1"tnl"IJlm1 
v 	 • • 

" 'lil1'V1fJ1"IJeJ"~" 

7. U1::: ?I'llm1ru~ L~m'li'eJ"n'llm1'll1'V111"l'Wi~~vY"m~1'W LLG'I:::mfJ'Wf)nU1~ L'VIi'l 

e.J""l'Wl~~ 
7.1 ~ejl'WlfJm1LLe.J'W"1'Wi~~: 'limLe.J'W.:Jl'Wl~£J 

" 

7.2 ~1'V1tJl1fl1"m1i~£J: ~tJlm"f1111~fJ 
1. ~n~ru~ LUYll~'Vll"LfliiLL"::: m~i11Y1"IJeJ"Jld"\lln-H'W11.:J'!!iiVl~1" ")1'WU1::: L'VIi'll'VIti 

~11lJl~tI : ~tJlfl1"f1111~~ 
" 

1. 	 rn1Plf1'\~nU\l~~h'f111tJ~1eJl'1"IJf).:Jd"'VI"'N (Apis dOTSOtO) ~~lJ~'U5n'llfl11lJVI"1f1'V1"lEJ 
Y11,,;glmYl"IJtJ.:J~'U~tJ~m~tI1'UL"IJ1'l-rtJ'U 

" 
2. 	 rn1i'in~1i1\l~~f111mhtJVI"IJmd"rl'lJ -H'W11.:J LLG'I:::Yi'll€J1~tJ~~lJ~'U5n'UFl11lJ'VI"ln'VI"1~ 

" 
'VIl,,;glmYl'!JtJ"~'U~eJ~m~£J1'WL"IJ(Y)-reJ'U

" 
3. milJi~~vi'l'Ufl11lJVlG'llnVl4'l1~Y11.:J;j1i'VImu4'l::: m1"IJm~~'Ul5"IJeJ"d-'l LL4'l:::1'VIlJ1'YI~ 
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