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Mnmsdmarnummavatsestulssiideundnamsa sunevesngll Smianigyauy3
wutulsewsila Tetragonula pagdeni Wesuiintiel wazddruiutoy LiigswenansuiuIAs e
osdusenaululnsinda Feldfuensesiuliiliersdegluuinaiidulsdaduvhnisieey
osdUsznevlunslsiun Feegluszminensdniunns

uenaNi namsAnwmIIMaIIanevestulsluiluiifeuriunsuns suneratan Sanin
m@y%u‘q’% wutulss a4 «fla loun  Tetricona  apicalis, Tetragonilla  collina, Lepidotrigona
terminata wag Homotrigona fimbriata m3aAs1zsiesausenaululnsindaves 7. apicalis, T.
collina wag T. terminata ¢a8 GC-MS WU @sannainuinmsnsstulsevila 7. apicalis W 3
%’qﬁﬁi’m’awﬁmaﬁﬂisﬂawé’ﬂﬁiﬂé’ﬁmﬁ’u agluyae 16-21 viia drulugiluasusznoulunguues
sesquiterpenes szu aristolone LUuamUiuﬂawaﬂmUimmmmnam druansannanuinyan
e T, collina 711 3 %1 fsnussAussneundniilndidesiu aglugag 20-21 %ila Fadlngidu
a1sUsenaulunduves sesquiterpenes wazdl aristolone LiJu’eNﬂﬂimauwaﬂwuﬂimmmmqm
Wuieatuansatnanuinniadss T apicalis  lwvasfiansadnainuinmiadiadulse L
terminata flesdusznounan 20 wia daduunlailu 5 nau Tnanudn 13,14,15,16-tetranorlabd-
8(17)-en-12-yl methanesulfonate ﬁﬂ%mmmnﬁqm
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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, Tetragonula
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. pagdeni 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 apicalis, Tetragonilla collina, Lepidotrigona terminata and Homotrigona
fimbriata. Composition analysis of propolis of T. apicalis, 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



AnRnsIuUIENA

UNFAERNNING......

UNANEDNIYIDING Y
asUniSes
A15URYNIT N
a5URYNIN

GUEVRVERN

UNU RGN TN IUBL. e e

ABARUNSANN........

NH»—\waaz)d:)ge
5

—_
—_

13



G]’]i’]ﬂ‘ﬁl 1
(5]'1'3’]&‘17‘]' 2
(5]'1'3’]&‘17‘]' 3
G]’]i’]ﬂ‘ﬁl a4
G]’]i’]ﬂ‘ﬁl 5
(5]'1'3’]&‘17‘]' 6
G]’]i’]ﬂ‘ﬁl 7

A13URYA1319

aafUsEnauiinentdanuInmadhdadulss Tetrigona apicalis $47 1.
ssfUsznevfiwenldanuinmadnsetulss Tetrigona apicalis $9 2.
asdUsznevfiwenldanuinmadisetulss Tetrigona apicalis $97 3.
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Lepidotrigona terminata wag Homotrigona fimbriata laewiin T. apicalis, T. collina waz T.
terminata (gﬂ‘ﬁ 1, 2 uay 3) nuSIusSnavrnfusuusnlasanludunied 2 Sadenss
Fulsais 3 wfnduienesimossdsenouuinmadn$s du 7. fimbriata (U7 4) wuSsunsuld
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A15197 1 93AUsENOUNUENlAAINUIANILD3sTulss Tetrigona apicalis 37 1

No. Components Composition (%) Classification

1 a-Copaene 3.23 Sesquiterpenoids
2 B-Elemene 2.46 Sesquiterpenoids
3 trans(B)-Caryophyllene 4.13 Sesquiterpenoids
aq cis-z-a -Bisabolene epoxide 1.61 Sesquiterpenoids
5 Germacrene-D 3.45 Sesquiterpenoids
6 (+) Spathulenol 3.24 Sesquiterpenoids
7 B-Caryophyllene oxide 4.40 Sesquiterpenoids
8 Germacrene-D 1,10-epoxide 1.41 Sesquiterpenoids
9 (3S,4R,5S,6R,75)-Aristol-9-en-3-ol 1.80 Sesquiterpenoids
10 | a-Selinene 2.04 Sesquiterpenoids
11 | a-Patchoulene 17.71 Sesquiterpenoids
12 | Aristolone 23.56 Sesquiterpenoids
13 | 5(1H)-Azulenone 9.69 Sesquiterpenoids
14 | 1,1-Biphenyl, 3-chloro-4'-methoxy- 1.61 Phenolic compounds

anisole

15 Heneicosane 243 Hydrocarbon

16 | 9-Octadecenoic acid 2.67 Fatty acid

17 | B-Amyrin trimethylsilyl ether 3.41 Saponin terpenoids
18 N-ethyl-1,3-dithioisoindoline 11.16 Alkaloids

NIV BeAUsENaLTRIEsatnanUInMadesiulse Tetrigona apicalis $47 1
fdwuansusznoudiuau 18 vila dadwunlalu 6 ngu Ae sesquiterpenoids, phenolic
compounds, hydrocarbons, fatty acids, saponin terpenoids Wag alkaloids Faansusznauiiny
dalnagjodlungu sesquiterpenoids Inemu Aristolone LuesAUsznaURan 23.56%




A319% 2 a3AUszneunkenlaanUINMILNSItulss Tetrigona apicalis $97 2

No. Components Composition (%) Classification
1 a-Copaene 3.74 Sesquiterpenoids
2 B-Bourbonene 2.53 Sesquiterpenoids
3 B-Elemene 297 Sesquiterpenoids
a4 trans-Caryophyllene 3.44 Sesquiterpenoids
5 Germacrene -D 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-Octadecenoic acid 1.98 Fatty acid
12 | Octadecanoic acid 3.17 Fatty acid
13 | N-ethyl-1,3-dithioisoindoline 10.93 Alkaloids
14 6-Isopropenyl-4,8a-dimethyl-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

MNRITNNUIN D9AUTENBUTDIEITANRAIAUINMINDSIUlss T, apicalis 39 2 8
a1sUsznaudiuiu 16 wia dndwunlailu 6 ngu Ao sesquiterepenoids, monoterpenoids,
fatty acid, alkaloids, phenolic compounds wag hydrocarbon lagwuanil Aristolone Fadadu
a15lungy sesquiterpenoids 11N 40.40%




A197199 3 psAUsTNUTLUnlaanUnNYINLNSIulss Tetricona apicalis 599 3

No. Components Composition (%) Classification
1 a-Copaene 9.55 Sesquiterpenoids
2 B-Bourbonene 4.44 Sesquiterpenoids
3 B-Elemene 5.34 Sesquiterpenoids
a4 trans-Caryophyllene 11.32 Sesquiterpenoids
5 4,7,10-Cycloundecatriene 1.63 Sesquiterpenoids
6 Germacrene-D 3.72 Sesquiterpenoids
7 Salvial-4(14)-en-1-one 2.48 Sesquiterpenoids
8 (+) Spathulenol 9.55 Sesquiterpenoids
9 (-)-Caryophyllene oxide 11.91 Sesquiterpenoids
10 | Ledene oxide-(Il) 4.46 Sesquiterpenoids
11 (3S,4R,5S,6R,7S)-Aristol-9-en-3-ol 3.90 Sesquiterpenoids
12 | Caryophyllenol-ll 1.79 Sesquiterpenoids
13 | Tricyclo [4.4.0.02,7]dec-3-ene-3- 1.89 Sesquiterpenoids
methanol
14 | (4S,5R)-5-Hydroxycaryophyll-8(13)- 1.87 Sesquiterpenoids
ene-4,12-epoxide
15 | 1H-33,7-Methanoazulene, 6.11 Sesquiterpenoids
2,3,6,7,8, 8a-hexahydro-1,4,9,9-
tetramethyl-,
16 | Aristolone 6.06 Sesquiterpenoids
17 | 9-Octadecenoic 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-(d-methylphenyl) 2.42 Hydrocarbons
naphthalene

PINANSINUIT asFUsENaUTRIU NSt ulss 7. apicalis 5971 3 fd1wauasUszney
21 wiln Andwmuntondu 4 ﬂZj&J R sesquiterpenoids, fatty acid, alkaloids iag hydrocarbons
Fadlungiduasuseneuuszny sesquiterpenoids  tnemu Aristolone  1ussduszneundn
11.91%

PMNNTIATIERLENRIRIAUsEN UM AUINIIRNSwestulsesila Tetrigona apicalis W
3 %3 flesdusenouiimiloudu 12 ¥da laun 0-Copaene, B—Bourbonene, B—Etemene, trans-
Caryophyllene, Germacrene-D, (-)-Caryophyllene oxide, (3S,4R,5S,6R,7S)-Aristol-9-en-3-ol, 9-

Octadecenoic acid, Octadecenoic acid, O-Selinene, (+) Spathulenol, Aristolone iag N-




ethyl-1,3-dithioisoindoline sma*;uiumﬂumﬂuﬂam sesquiterpenoids IG}EJW‘U Aristolone 1Ju
amﬂiyﬂawummam (23.34%) luansannainUINn 153w 7. apicalis W 3 %9

AN5199 4-6 fatl

HANNSALATIENRIAUIZNDUAINUINNNLTISTITULSS Tetragonilla collina @139 WAAIA

AN919% 4 asAdsznauiuenldanntnniadnfatulse Tetragonilla collina 9% 1

No. Components Composition (%) Classification
1 a-Copaene 3.05 Sesquiterpenoids
2 B-Bourbonene 1.50 Sesquiterpenoids
3 B-Elemene 1.99 Sesquiterpenoids
a4 trans(B)-Caryophyllene 2.48 Sesquiterpenoids
5 (+) spathulenol 3.08 Sesquiterpenoids
6 (-)-Caryophyllene oxide a.75 Sesquiterpenoids
7 cis-Z-a-Bisabolene epoxide 1.73 Sesquiterpenoids
8 (+-)-Oplopenone 1.65 Sesquiterpenoids
9 2-Isopropenyl-4a,8-dimethyl-1,2,3, 17.54 Sesquiterpenoids
4,43,5,6,
8a-octahydronaphthalene
10 | Aristolone 14.06 Sesquiterpenoids
11 | 5(1H)-Azulenone 12.11 Sesquiterpenoids
12 | Heptacosane 1.53 Hydrocarbons
13 1,2,4,8-Tetramethylbicyclo[6.3.0]Jundeca- 2.50 Hydrocarbons
2,4-diene
14 1,4-Dimethyl-8-isopropylidenetricyclo 11.10 Hydrocarbons
[5.3.0.0(4,10)]decane
15 2,2,3,7-Tetramethyltricyclo (5.2.0.0.(1,6)) 2.40 Hydrocarbons
undec-3-ene
16 | 3-(PhenylsulfonyUtricyclo[8.4.0]t etradec- 2.20 Hydrocarbons
5-en-12-one
17 Pyrrolo[2,3-blindole 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,
4,43,5,6,8a-octahydronaphthalene




20

INATWNUIN 99AUTENDUVBIUINTINTITULSS T, colling 599 1 T9uiuansusenau

yiln Fedndmunlailu 4 nqu ldwn sesquiterpenoids, hydrocarbons, alkaloids uaz

terpenoids TngNUINg 2-Isopropenyl-4a,8-dimethyl-1,2,3,4,4a,5,6,8a-octahydronaphthalene

Fedmduanslungu sesquiterpenoids 11nda 17.54 %

A15199 5 asRUsEneuLenlaanunmatnsetulss Tetragonilla collina 5391 2

No. Components Composition (%) Classification
1 alpha.-Copaene 293 Sesquiterpenoids
2 Beta- Bourbonene 1.40 Sesquiterpenoids
3 Beta-Elemene 1.74 Sesquiterpenoids
a4 Trans-Caryophyllene 2.71 Sesquiterpenoids
5 Germacrene-D 1.23 Sesquiterpenoids
6 (+) spathulenol 3.10 Sesquiterpenoids
7 (-)-Caryophyllene oxide 4.41 Sesquiterpenoids
8 Ledene oxide-(Il) 1.62 Sesquiterpenoids
9 10-oxo-isodauc-3-en-15-al 1.31 Sesquiterpenoids
10 | 1,2,4,8-Tetramethylbicyclo[6.3.0] 2.40 Sesquiterpenoids

undeca-2,4-diene

11 | alpha-Patchoulene 17.50 Sesquiterpenoids
12 | Aristolone 24.28 Sesquiterpenoids
13 | Heptacosane 1.39 Hydrocarbons
14 | 2,2,3,7-Tetramethyltricyclo 2.11 Hydrocarbons

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

15 | 3-(Phenylsulfonytricyclo[8.4.0] 2.29 Hydrocarbons

tetradec-5-en-12-one

16 | [1]benzopyranol[4,3-b]quinolin-6-one 1.49 Alkaloids
17 | N-ethyl-1,3-dithioisoindoline 11.24 Alkaloids
18 | 1-Naphthalenamine 1.61 Aromatic

compounds

19 Pyrene 1.27 Aromatic

compounds

20 | Norolean-12-ene 1.97 Triterpenoids
21 | Zierone 12.00 Terpenoids

INANTNNUIN 89AUSENaUVBIUINNIBUTITULSS T, collina 5991 2 Tanuiuansusenau

21 vfia dnduunlendu 6 nqu lawn sesquiterpenoids, hydrocarbons, alkaloids, aromatic

compound,

Sesquiterpenoids tJussAusgnauNnie 24.28 %

triterpenoids

ILae Terpenoids

Taanu3nd Alistolone

Fedaduanslunqu




A15719% 6 ssAUsEnaUNLEnlaanUINMadSsTulse Tetragonilla collina 5991 3

No. Components Composition (%) Classification
1 a-Copaene 3.71 Sesquiterpenoids
2 B- Bourbonene 2.34 Sesquiterpenoids
3 B-Elemene 2.36 Sesquiterpenoids
4 trans-Caryophyllene 3.16 Sesquiterpenoids
5 Aristolone 23.70 Sesquiterpenoids
6 (-)-Caryophyllene oxide a4 Sesquiterpenoids
7 (3S,4R,5S,6R,7S)-Aristol-9-en-3-ol 2.22 Sesquiterpenoids
8 10-oxo-isodauc-3-en-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-(Phenylsulfonytricyclo[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-4,5,6,7,8,9-hexahydro-10H- 4.34 Alkaloids

azepino[3,2,1-hilindol-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(1H)Naphthalenone , 3,5,6,7,8,8a- 15.02 Terpenoids

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

18 | Zierone 2.53 Terpenoids
19 | 1,3-Dihydro-2-methyl-1,3,2- 8.31 -

naphtho[1,8-cd]ldiazaphosphole-2-
oxide

20 | 4-Hydroxy-6-(p-methoxyphenyl)-3- 1.65 Aromatic

pyridazone compounds

NFITNNUIN 99AUTENOUTIUINNILTIFITULS T, collina 5991 3 Hduruasusznau
20 ¥ia daduunladu 5 ﬂﬁjm lAun sesquiterpenoids, hydrocarbons, alkaloids, terpenoids,
uag aromatic compounds Tagwudl Alistolone %ﬁm‘ﬂumwwﬂ@ﬂumju sesquiterpenoids

WusesUsznau 23.70 %




PMNMTUATITALENMBIAUTENBUNUINT U110 Tul S99 Tn Tetragonilla collina
W 3 %1 flesRuszneuiiwilouty 13 via laud a-Copaene, B-Bourbonene, B ~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, 2,2,37-
Tetramethyltricyclo  (5.2.0.0.(1,6))  undec-3-ene,  (+)spathulenol,  3-(Phenylsulfonyl)
tricyclo[8.4.0]tetradec-5-en-12-one, Aristolone kag N-ethyl-1,3-dithioisoindoline Tagdauluey
Huanslunau sesquiterpenoids wagnudndl Aristolone Liussdusznauiifannitan (20.68%) Tu
ansatmanUnmadngawes T. colling W 3 $9

NanTIATIEedUsTnauanUnmadnstulse Lepidotrigona terminata wiese wans
a5t dall
AN5197 7 asduszneviiwenldanntinmadnsstulss Lepidotrigona terminata

No. Components Composition (%) Classification
1 Heneicosane 1.50 Hydrocarbons
2 Heptacosane 4.47 Hydrocarbons
3 Octacosane 1.21 Hydrocarbons
4 Cyclotetracosane 3.05 Hydrocarbons
5 1-Nonadecene 3.43 Hydrocarbons
6 Hexacosane 11.40 Hydrocarbons
7 Heptacosane 3.21 Hydrocarbons
8 1-Heneicosane 2.57 Hydrocarbons
9 Octacosane 10.71 Hydrocarbons
10 Z-12-Pentacosene 2.62 Hydrocarbon
11 Docosane 5.21 Hydrocarbons
12 Herqgueinone 3.01 Alkaloids
13 Aristolone 10.11 Sesquiterpenoids
14 13,14,15,16-tetranorlabd-8(17)-en-12-yl 12.39 Sesquiterpenoids
methanesulfonate
15 alpha.trans- sesquicyclogeraniol 1.74 Terpenoids
16 Phenol, 3-undecyl- 2.24 Phenolic compounds
17 4-n-Pentylthiane, S,S-dioxide 3.02 -
18 2-Chloro-p-methoxybipheny! 7.79 -
(2)-2,3-dihydro-1H-cylonona[def]
19 10.32 -
biphenylene




10

NATNNUI 83AUTZNOUBIUINMILD139TUlS L. terminata HduiuansUszney 19
wiln dndwunte 1Uu 5 ngu Aa hydrocarbons, alkaloids, sesquiterpenoids, terpenoids uaz
phenolic compounds Tagnuy 13,14,15,16-tetranorlabd-8(17)-en-12-yl methanesulfonate 6‘5&
\Jueglungqu sesquiterpenoids 1ueasAusznaundn 12.39 %

Lepidotrigona terminate Homotrigona fimbriata
A 2 drinmadnSaveatulsesiagieg Anuluusuanuiieuasuasuns 2.0yauys Lo

Tetrigona apicalis, Tetragonilla collina, Lepidotrigona terminata Wae Homotrigona
fimbriata
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