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Abstract

The objective of this research was to study the effect of dietary supplement mixed
with probiotics on body weight and age of honeybee (Apis mellifera) workers. Four species
of probiotics, Lactobacillus casei TISTR 390, L. plantarum TISTR 541, L. curvatus TISTR 938
and L. acidophilus TISTR 2365 were used in this study. A random sampling of marked
workers beginning from coming out of the comb was performed. Honeybee samples of
100 workers per hive were weighed every week for 8 weeks. Five hives were investigated
for each experiment. The average body weight per worker was calculated. To find the
average age of workers, acrylic color was painted on thorax of newly born workers with
300 workers per hive. The number of worker bees that were marked daily for 80 days, was
counted in 5 hives per experiment. The results showed that in the last week of this
research, the worker bees fed by natural foods had the highest average body weight with
113.76 + 24.88 mg which showed significant differences with other experimental results,
followed by the honeybee group with dietary supplement mixed with L. casei (101.36 +
15.23 mg), L. curvatus (96.78 + 12.69 mg), L. plantarum (95.66+15.29 mg), L. acidophilus
(93.52 £ 14.61 mg), and the group fed without probiotics (92.62 + 12.84 mg), respectively [F
(5, 144) = 5.729, p<0.05]. In addition, the age of worker bees fed with dietary supplement
mixed with all probiotics showed significant difference from those without probiotics. The
highest age of workers was found in the honeybee workers fed with dietary supplement
mixed with L. plantarum (67.40 + 0.548 days), followed by those with L. curvatus (66.80 +
0.447 days), without probiotics (51.80 + 0.447 days) and with natural foods (42.60 + 0.548
days), respectively [F (5, 24) = 2245.80, p<0.05]. The research indicated that all four species
of probiotics can be progressively developed to be a mixture in supplementary diet to
enhance honeybee age.

Keywords: Dietary supplement, Probiotics, Body weight of worker bee, Age of worker bee, Apis mellifera
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lactic acid bacteria (LAB)

L. casei, L. plantarum

L. curvatus, L. acidophilus
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curvatus (96 78+12.69 fladnsu) Heuiildesdsemisiasunan L. plantarum (95 66+15.29
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(é’ﬂﬂ’]‘ﬁ) L. L. L. L. No Control
casei plantarum curvatus acidophilus probiotic
0 70.38+14.68°  71.27+12.21°  79.60+15.59°  67.79+10.49°  68.50+8.58° 57.56+3.28°
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[181,[19] msveaadlunssiasldmunuiugnaslasainsrouisnufiinanuamgygaidiontu uas
muAuuHuia sty wasidefinsumimtniedsvesdsnuiiGeseemaaiunay
Tnslulofind wasfidoadeemsasuililduanlnslulofing wuiiliunnsetueedifoddy 39
oasulidulsddyresihmindvesinuieswaaiu TnsTnslulefndlaidmadedniin
fmeshiany

Aaiugfidssssemaasunainglulofindit 4 anetug forgvestsnuadssnuuniy

Y v
=~

Aafidssseomaaiuilildauinslulefnduasieiidosisomanusssund wandlsidiui
Tnslulefinddswalaensstearyuesiianu aenadosiuauifeues Eyer uazany [20] finuy
0189890909 A mellifera Fuogfuilatonisiugnssuuarduanden Tnsisouialuasiiony
Uszana 5-6 dUansilutaengieu wazanunsaegldenuiuda 10 wih lugisqguunaiesninnis
vi’wmuﬁ'ﬂLﬁammmif\]xﬁwiﬁﬁqawqguad [21] Sawan1svaaedluadsd nuidsnuiidesie
ownsiasunadinslulefndfiongindosniuuia 68 Fu (Uszanas 10 Unn9) vausfinaiiaeadae
omaasuilinauinglulofindunziiefidoadisemanusssunadiengaiedios 6-7 Unns
18NNt Behrends wag Scheiner [14] Sswuindafifongannazdinisusuanwnislésuniunie
ns3uduianeduiranas LLazLﬁamaawszﬁm%mwmima'rmsﬁqwudwﬁmﬁﬁ?ﬁmqmmzﬁ
auunwseslumsaunauisadniesusrrmamsalunismesnduldlfanasdaunndnaain
it 9 ﬁﬂsxﬁw%mmsamaaLﬁamqmﬂﬁu
dehdeyadindruisuideutunanimeasduadeduandiituinnslulofnddman
ﬁiaamwimmamaﬁaLﬁaw1ﬂawqmaaﬁamu%ﬁmmﬁmﬁuﬁm8miaﬁuqmnww§a danAdeaiy
U309 Chen wazaAug [22] ﬁwudwmqmaaﬁaLﬁm%mﬁuﬂﬁamamammmxmaa’%is YUzl
Avogtesnilsiiniafueimsdiunarsdsdinrumuntosudodaddliauysa Tainifnlead
Judousnfuemnslineniiifiongun fwmsstunansmasoduadadfinuidaildsuoms
unaulnslulefndflongiofsveshenugmuuniganaaeudu deandastusmiidoes Corby-
Harris wazany [23] FlEAnwAmAnITesesnguuuafiFefulsnuaeiug A mellifera lng
MsuasLUATiSeianansndansauanfn (Lactic Acid Bacteria: LAB) adluvasnsasdsiiivazay
nas wuhuuaidediunumilunsdestunisfiadelsavesiis anunsaviliatadevesoigiany
Lﬂlu%u LATADAAADINUINUITLUDY Corby-Harris iazay [24] finwn Parasaccharibacter
apium SadunuafiGeralmilunsufulgnnuiumuie Nosema Tuflaiug A melijfera
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wuTeinsnsInTTendinvesiseuld %uaé’fﬁﬂdwaaﬁuauunwuﬁﬂiuﬂgnﬁﬁLLamﬂﬁLﬁudw
Iwﬂviamﬂamsf[.wmwuﬁumal,aasanmuﬁuu wnsinslulefndasduaduuas nsvAuald
maqmmu‘iumwuﬁ (A. mellifera) memmmﬂumimmummsLLawummauwuﬁﬂuwwmmw
Fuaadails [25] wemiloRansanavesinslulefindita 4 meuddosnguasisnu wuilsidany
wansnafuegeifedifey (p<0.05) fufulunisidedudelufmsiinsnseinnisazaunesans
lipofuscin Fuduarszdrdyiivilviadiinnisdeuanin [26] Wiew3suiisuanuwangi
senirawavadinslulefndudazanenug

an1snaapsass U inslulefindis 4 vlln TeduaiuengienuliBusnininga
mvay ansailuimududunanlundndusiomnaiudmiudssiatusdely s
finnswadudy 4 9wde lnedenldsinvendefimunzaniiaamuinguszasdvonnunns

wseo1aaunlugUiuuvewidenauieilaussdnsamasge
4. sjunan13NaY

Aaiug (A mel lifera) wﬂmmmaauﬁﬁmuﬂLaaamamiuaﬂmw SImammumamma
omnusTIATAeds iR Tugege (113 76+24.88 Tadiniw) sosaunAoRauiAss

Y 9
a

Fpa WAL L. casei (101.3615.23 fiadny) Ranufidesdsemaiaiuma L. cunvatus
(96.78+12.69 fadniu) Aanuildssasemsiasunay L plantarum (95.66:15.29 fadniv)
mmumaﬂamstmiLaimam L. acidophilus (93.52+14. 61 Nadndu) LLawmmumammammi
Laimwlulmwamiwﬂuiamﬂa (92.62+12.84 fiadiniu) uaw mema’]mmamamnam WU
nauidsssemImussuAfidadeimdnuendnisnunguiidesiisemsiaiunay
TnslulefndarnuuaiiFensauaniinii 4 wilauay mmiLa'%uﬁhjiﬁmamiwﬂuiaaﬂéasmﬁ
dod1Ay (p<0.05) uaz mammmmnmmmmmwummmwLammammﬂaimau L.
plantarum eng1adugeqe (68.60+0.707 Fu) ER R TUL DI AR I R PR RO RCIECHITEH L.
acidophilus (67.60+0.548 1) Resuiiassneeisiasunay L. casei (67.40+0.548 ) wazis
nuilAsssgemsiaiunan L. curvatus (66.80+0.447 $u) aud1dy Laziilolinszsiteyanis
adfnuhAnaisengreshsnuiildewhsemaaiunaninglulefindia 4 aewusianuunndig
fuethaditodiy (p<0.05) fuilsnuiidssisemsiasuiildnainslulofnd (51.80+0.447 Hu)
wazH I A IEe M IANETIIIR (42.60£0.508 Tu) wan1TVAaesTINa1IUT A0S
dunasinslulefindiis 4 ia dnareorgvesisrnluiioiug Tnefanufilésuemnaaiunaude
L. plantarum Tengradegean wanziazihluiamnduemnsadunainslulednd e nauny
DINTBTINF LGV IALAAL AT A AT E YRR TS B L1
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