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6. ANHNIALATIENNIRIALTENRUABIRNS propolis WAT sticky band a4 A. florea, A.
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v ¥

6.1 mﬁﬂszﬂ@umaLﬂﬁLL@:gw%msﬁummmﬁ Ascospheara apis IRINTANDAA ANNT
F14l94 (Chemical compositions and anti-fungus Ascospheara apis of propolis from the

nest of stingless bee)
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6.2 Effects of bioactive of Thai propolis against the pathogenic bacteria

o o

1 Y
wranada (uansildainuneldnisiug Apis melifera \iuazannIanig N8
] o :I/ A A XKX a ’ol 1% 3 | o a A ] = o A
WANBNNTUAILARITE WA DR U AaT NI NeY TUT AT T WAL A UARIANTR lWNNS
Wuen 9ddeluafell iNaninisiianaae1ans flavonoids @il bioactive compound 7
o 3 d’l a a all a o o 3
dudugalsaainuuafiGangnuanuiainisaiondaesunsuazgiaainisanauiadnd
RandAEResIE G9ERB swabbing technique I NsANERENYNUAKATATAE Y ethanol 7
v v
AN Nd Y 5%, 20% waz 30% lUnmaeunistiugiaTe Staphylococcus gallinarum, S.

auricularis, S. felis, S. schleiferi, S. intermedius, S. aureus Wa% P. diminuta WUINAN

De

v
o

B v B ¥ , T , '
dindunia 3 sedunannsdutiae S. galinarum leNniige ustugwte S. felis lataangn
uananiseiumududuratans 20% uae 30%  uanInan1dudLTauLAT Gl

! Y v o :Il a = o/ :l/ d" a a :’/ a e’l’
nnngANLITNduIeIANs 5% Aty weanadaresinelansdududawuanFudia 7 1
Fafluavnaaslsaionialudndidnlsl (Thapa, 2009)

6.3 Reinforcing a barrier-a specific social defense of the dwarf honeybee (Apis florea)
released by the weaver ant (Oecophylla smaragdina)

In the arboreal habitat of Apis florea one of the dominant insectivorous
predators is the weaver ant, Oecophylla smaragdina. The main mechanism of A. florea
to protect its nest against ants and other crawling arthropods are “barriers” of sticky
material (sticky bands) which the bees build around the branches and all structures
which connect the comb to the outside. We studied whether the presentation of an O.

smaragdina ant on the comb releases a specific behavioral response of the bees. After



e

the exposure of a living O. smaragdina worker, held by forceps on the top of the A.
florea comb, the number of bees at the sticky band zone increased and remained on
higher level for 2 hours compared to control experiments (presentation of an empty
forceps, Tenebrio molitor larva or another arboreal ant species, Crematogaster
rogenhoferi). Further, more sticky material was deposited by the bees after exposure of a
weaver ant. This behavior seems to be a specific reaction of A. florea to it most important

predator O. smaragdina. (Duangphakdee et al., 2005)

7. Bumble bees (Hymenoptera, apidae, bombinae) of the upperNorthern parts of
Thailand

Bumblebees are social insects that are characterized by black and yellow body
hairs, often in bands found in the mountainous areas. We have investigated that the
numberof species of bumblebees in the northern parts of Thailand particularly from
Chiang Mai (Doi Inthanon, Doi Suthep, Doi Pui, Chiang Doi, Doi Inching), Chiang Rai (Doi
Mae Salon, Doi Tong, Doi Nygem) and Nan. The specimens were caught and chilled in
an ice-cooler box. After 20 minutes of chilling, the specimens were examined. The results
show that three species of bumblebees; B. haemorrhoidalis, B. trifasciatus, and B.

breviceps were found in the mountainous of the upper northern parts of Thailand.
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AG on a gel filtration (Sephadex G - 150) column. Unbound peak sample of
DEAE, 10 mg protein; column, 1.5 x 87 cm; equilibrium and elution, 30 mM
sodium phosphate buffer containing 100 M NaCl (pH 6.3); flow rate, 15 ml/ h;
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AG on CM cellulose. Crude protein, 300 mg; column, 1.6 x 13 cm

equilibrium, 20 mM sodium acetate buffer (pH 4.7); elution, 0 - 1 M NaCl; flow

rate, 60 ml/ h; fraction size, 10 ml; —@— OD at 280 nm; —0—, AG activity;

Unprecipitated AG on DEAE cellulose. Crude protein without precipitation with
ammonium persulfate, 250 mg; column, 1.6 x 13 cm; equilibrium, 30 mM
sodium phosphate buffer (pH 6.3); elution, 0 - 1 M NaCl;flow rate, 60 ml/ h;

fraction size, 10 ml; —e—, OD at 280 nm; —O— , AG activity; sssseess , molarity
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ovalbumin (45 kDa),carbonic anhydrase (30 kDa), trypsin inhibitor (20.1 kDa),
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Purification of AG on CM - cellulose. Equilibrium, 100 mM sodium acetate
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iETcifolal AN T N ok LR S T N -
Pooled bound fractions containing AG activity were applied to gel filtration

Sephadex 200 column. Equilibration and elution, 30 mM sodium phosphate

buffer (pH 6.3); flow rate 30 ml/ h; fraction size 5 ml/ fraction.........................

Pooled unbound fractions containing AG activity was applied to a gel filtration

Sephadex 200 column. Equilibration and elution, 30 mM sodium phosphate

buffer (pH 6.3); flow rate 30 ml/ h; fraction size 5 ml/ fraction.........................

Chromatography of AG on DEAE — cellulose. Equilibrium, 30 mM sodium
phosphate buffer (pH 6.3); elution, 1 M NaCl; flow rate 60 ml/ h; fraction size

1O M/ A GRCHON TN s e Ty s PN Ol st

Chromatography of AG on CM - cellulose. Equilibrium, 20 mM sodium acetate

buffer (pH 4.7); elution, 1 M NaCl; flow rate 30 ml/ h; fraction size 5 ml/

TrACHION s conmss s s smms nssmm s e emm— I e S 5 el 8 B

Relationship between Log and R, of standard MW of broad range protein

TRAEKET: s sasins mivnn v anuns ¥ s 1 sasins » ORI .. Wl OO, WO .. < wiviss o & v

SDS =PAGE a0 CBEB. ... ... [N . SES  BER i

Relationship between Log and R, of low molecular weight (LMW). The LMW
standard containing phosphorylase b (97 kDa), bovine serum albumin (66
kDa), ovalbumin (45 kDa), carbonic anhydrase (30 kDa), trypsin inhibitor
(20.1 kDa), and alpha - lactaloumin (14.4 KDa)..........cccooveieiiiiiiiieieineenns
CBB (A) and activity stain (B) of SDS polyacrylamide (12.5%). An arrow

indicates an activity band of AG after renaturation...............c..oooi,

CBB (A) and activity stain (B) of SDS polyacrylamide (10%). Arrows indicate

AG bands in Doth CONAItION. .. .oe e

7

78

79

81

82

83

84
85

85

86

87



NN

64

65

66

67

68
69

70

71

72
73

=b_

AFUYNIN (siR)

The optimum pH of purified AG. Briton - Robinson buffer at various pHs
ranging between 3.0 - 7.5 was used. The optimum pHwas 5.0..................... 88
The optimum temperature of purified AG. The reaction mixture in acetate

buffer (pH 5.0) containing 0.1 M sucrose was incubated at various

temperatures ranging between 25, 30, 35, 40, 45, 50, 55, 60, 65, and 70°C

for 10 min. The optimum temperature was AR ... o 89
The optimum concentration of sucrose as substrate. The reaction mixture

was incubated with sucrose at various concentrations of 10, 20, 30, 40, 50,

60, 70, 80, 90, and 100 mM, respectively. The optimum concentration of

sycrese was B0 mM....... SR ls BB B D SR ¢ vonns wnen s s T <l 90
The optimum incubation time of purified AG. The reaction mixture was

incubated for 10, 20, 30, 40, 50, 60, and 70 min, respectively. The optimum
incubatiofmtime WasiS0IMiN. .. .. mmrm et o « swegs s Rk « coss « qond e vsws ssvnes 91
A 2 — D gel of AG by CBB — stained gel (12.5% T, 2.6% C, and pH 3 -10)...... 92
From NCBI blast search, it indicates an amino acid sequence of JC4714

alpha — glucosidase (EC. 3.2.1.20) — honeybee by using the mascot search.

The underline amino acid sequences are derived from in — solution digestion.

For in — gel digestion, matched peptides are shown inbold.......................... 94
WAAINTWENEIRIUFING ] gpaiteiui 1A 981 morphometric

A = antenna, B = proboscis, C = forewing, D = hindwing

E = sternite "7; 3, F = tergite ‘7‘{ 3, G = sternite “7{ 6 WAL H = tergite '71I /R 96
WAASNINENEAIUFNN ) ‘nmﬁaﬁuﬁlﬁ’ﬂnmmaﬁm morphometric

| = hind basitarsus A% J = hind femur WA tibia............coooi 97

¥

dawsne 7 PasnsAnmdnearneduganansesiulsenu 7. collina.......... 101

wulasunsuuananissanngusitatieiulslaautiemnginia. 102



AN

74

75

76

7

=b_

AFUUNN (A1)

3 v
a o o

a (3 é‘ o o " d‘ < o ] d’l
UTROUNFIINTURINUG A. mellifera MifiusaatinalunisAnmafall

o

anws
o/ o/ o dl [~3 o ] o/ ) 3 o/ rd'

Menangrunusndnlutlszmalnefifiufetig csnanunusiaetataiugm
< L3 _ o a &’ 2'/ ral' dl o/ ] :

NLAMNAUTRUGTUULAARUN TN HATHIN 5 AT BIALNUNUFIDENIRS

o rnll < [# dy 3 o/ A dl dl o [9 3 o &
WENALAINWIFULRENES FIAT TN ANYTER MR NUAAIITWIUTITBININUS

e; < ' o '

PUALTUBAIREA MU e

wunwiansgtuuLrasnssindaeieulnifaswzsineu 4 Wondidnm

Finaeinet9as ({oycyanwadlunin) A. m. ligustica (iig), A. m. carnica (car), A. m.

o

mellifera (mel), Turkish A. m. syriaca (mid) and A. m. scutellata (scu) ﬁawuﬂwﬂ

unusiaedyaneal aall (A1 = ThaiA1 group, A2 = ThaiA2 group and B = ThaiB

]
¥ L3 a

group) feyanwnd “a”, “b” and “c” unugtliuuresnisansateuliaa iz vy
luﬁaﬁuﬂuﬂsxmﬁlwﬂ (A) UL tRNA®-COIl Aasqeiawlaifananmig Dra
| W@z Hinfl (B) WnuLis1a0u cytochrome b sinsiaeiawulgaifnarinig Byl Il, Dra | was
Hinf | (C) Unu1i51aeu large subunit ribosomal RNA sinsiaeiawlssifinanniy EcoR |
(D) unuiisians COI Aasaeiaulmifaduwiz Hinc 1. 1umvewaLdrsdalng 100
b WAE: 25 DD (LB, s & susis ums s roue DR aEREE RTINS o 0n v 4 s scmn s svaims s oasmns o o3
WHUNTN Neighbor-joining waAIANMHauiusendegLuuuiugnssululuin
srausTEALBueAINgLuLLTRINsiRdteulmiias g suLuugnesy

] o/ -3 _a o o/ z o/ o i
waneldmisneil 14 C = awAnuduiusmAdamnisindiulaiugitqn

AMlAAN East European War O = #18ANANNUINIITmuINsInd Uk

o re]ld

WUGNHAANUNARIN Middle EASrN...........oovvveeereeeeeseceeeeeeee,

q

v a

ansutamdnalnaANL3II0M non-coding region $¥Md14 tRNA® - cytochrome

oxidase Il Wulninspreusiuaesiaiiug uasedau 3' end of tRNA, P or Po,
and Q sequences. Q1, Q2, and Q3 #194E9% 5' FIUABUNAN LAZEIU 3
909 ardufondlelndlu Q Feunudan 1,2, 3 W uN3L Primes ( e.g.
a1, Q1") Wunudrsuianalensivis faesdufhafifatulugouaes Q
s ReRugng (Thaidl, ThaiA2 and ThaiB) aziieuifiuudfuiianale

6 o g o o/ 6 1 1 , . .
IndfuRaRugluaewugsing un A.m. intermissa, A. m. meliifera, A. m.

9



NN

78

79
80

81

82

83

84

=b_

AFUNN (5iR)

lamarckii, A. m. syriaca (Franck et al., 2000), A. m. ligustica (GenBank

accession # L-06178), and A. m. carnica anus gy luansuiuadoulsnuny

ANEIA AN TLNN2F9% C = East Mediterranean; M = West

European; A = African; O = Middle Eastern falaauasanHsAILAN LWAAIAIAL
Hamdlalnsann Franck et al. (2000) 1w O-1c = Middle East sequence 1c 4

() ugaANmiauiurasasuiiandlalnatuaisusngs 3m () uaAsTed9n

129876 uT9AAle NG @183 TmuUINIsULL East Mediterranean or C ldwudau

P lUAALRIARTR N ATBI NON-COTING. e 118
msm:mmmgﬂLLumTuqnisulu‘luimmﬂum?‘mméiaﬁuﬂu 4 NATDY

Uszmalne m"mlLm'qLmmmm?ﬁmﬁwmuﬁ*\ﬂuma:gﬂuuuﬁu'qn?smméq

Wug (A) ﬂ')’]&l?]l‘ll'mgﬂLLUUW%QH??N‘?IIWUH'BEI (B) mwﬁmmgﬂuvuﬁu@nim 3

WU ThaiA1 &NRuSALZLWLLRNENIINTBY A, m. ligustica ThaiA2 ANWUEAL
JUuLILUENSINIBY A. m. carnica ThaiB ANWuSIUZUULLRUENINTB

Middle Eas N i . . oonmne B R W s i I e e 120
WARSEANTITAN AP IBYBITUIIL. .o, 125
Nighbor-joining tree (bootrap 1000 replications) by using Mega 3.0 program

(Kumar et al. 1998) e Mo o i o it o s s 127
Heurestics test tree (bootstap 1000 replications) by using Winclada program

(NIXON, K. C., TO9D)......oommmrmsmmsmmmsnnon snssos s smsmenis sososissns S smebeth s o5 6r 8 5458 305 0 0o o sass 128
(A) §1 Ascosphaera apis 81¢] 3 414 (B) @1g 7 9% (C) avafuszidulavess
ASCOSDNAETa APIS BVE) TTM.....voeioiioiii it 131
LAAINITY) mmumﬁu&amm‘?n&lLﬁuimmm Ascosphaera apis

TR 1T NN ARBULUUHE TLC ..o 135

NANNTRNALITNALURIATEIUN 3 (A) waz@nsdaud 4 (B) Ineldas GC-MS........ 136



AFUUNN (AR)

=Sb.
=
ge

NN
85 Effects of three different concentrations (% w/v) of ethanolic extraction
of propolis against seven pathogenic bacteria. Zone of inhibition of S.
gallinarum, S. auricularis, S. felis, S. schleiferi, S. intermedius,
S. aureus and P. diminuta against 5, 20 and 30 percent of EEP are

expressedin meanESim.y... . K. . 4 T ol R R 141





