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INPUCYCTBO CIIOPA NOSEMA SPP N1 PAENIBACILLUS LARVAE'Y
KOMEPIIMJAJIHUM CATHUM OCHOBAMA
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Kparak caap:kaj

CaTHe OCHOBe Mpe/acTaB/bajy OOJMKOBaHE JIMCTOBE MUEIHIET BOCKA ca YTUCHYTHM
XekcaroHaJiHuM o0nukoMm henuja caha koju cilyke Kao mojjiora m4enama 3a
n3rpaqmwy npupoaHor caha y komnunu. Hajuemhe ce mpowsBoge mpepagom u
pEeLMKIIayKOM BOLITaHe CHPOBHUHE MPUKYTIJbEHE ca MIelTNibaka, Koja MOTHYe O/l CTapor
caha, mokyionaiia Meaa ¥ JPyrux BOIITAaHMX ocTaTaka. HakoH mpepane, Bocak ce
NMOHOBO Bpaha y KOIIHHILY, YAMe ce 3aTBapa TEXHOJIOIIKHU LIUKITYC Bberope yrnorpeoe.
360r AMPEKTHOT KOHTAaKTa ca JIETJIOM, XpaHOM M OJIpaciiuM IT4enama, caTHe OCHOBE
MOTY TMpe/CTaBJbaTH MOTEHIMjAIHN BEKTOP MPeHOca Y3pOUuHHKa 3apa3HuX OoyiecTH
muena. Y Pemybnauum CpOHMju He MOCTOjUM 3aKOHCKa peryjiaruBa Koja AeduHuie
3aXxTeBe y morieny Owosnomke 0e30eIHOCTH CaTHUX OCHOBa HUTH C€ CIPOBOIHU
CHCTeMaTCKH HaJ30p HaJl bUXOBHUM 3/IpaBCTBEHUM KBaJIMTETOM. L[Mb ncTpakuBama
Ouo je mpoieHa OuoJomke 0e30eTHOCTH KOMEpPIMjaJlHUX CAaTHUX OCHOBA
yTBphuBameM npucyctBa crnopa Paenibacillus larvae v mukpocnopuavja u3 poaa
Nosema. VicniutaHo je 72 y30pka caTHUX OCHOBA MOPEKJIOM O]l LIECT Mpou3Bohaya
HAj3acTyIUbEHUJUX HA TPXKUIITY BojBoanHe. Y30pKkoBame je CipoBeIeHO TOKOM JIBE
y3acTOIHEe KaJleHAapCcKe rojivHe, PU YeMy je O CBaKor Npou3Bohaya aHaIU3UPaHO
MO 1IIECT CAaTHUX OCHOBA roaviime. Jletekuuja cnopa Paenibacillus larvae nspuiena
je Tween 80 MeTonoM y3 KyJATHBallKjy Ha oaroBapajyhvM XpaHJbUBUM MoJyiorama,
JIOK je uaeHtudukauvja usonara norsphena MALDI-TOF MS metonom. [1pucyctBo
cnopa Nosema spp. yTBpHHUBAHO je METO/IOM TOILUbEHa BOCKA M EKCTpaKUHje cropa
BOJIOM Y3 MUKPOCKOIICKY MOJIyKBAHTUTaTHBHY MPOLEHY. Y WCTIUTUBAHUM y30pLMa
HUje JA0Ka3aHo TnpucyctBo cnopa Paenibacillus larvae. Cnope Nosema spp.
JIETeKTOBaHe Cy Yy y30pLMMa TPH MPOoU3Bohaua TOKOM MpBe rOAMHE HCTIMTHBAbA, TOK
Cy Yy Ipyroj roauHu ytBpheHe koj cBuX mpousBohaua, npu uyemy cy 3abenexeHu
HHMCKH JI0 YMEpeHH HMBOM KOHTaMUHalje. YdecTana aeTekuuja cnopa Nosema spp.
yKa3yje Ha ’bUXOBY PacrpoCcTpameHOCT Y BOIITAHO] CHPOBHUHM, aJIi MPUCYCTBO CIOpa
He MOpa HY>KHO NpeJICTaB/baTH JI0Ka3 HbUXOBE BUjaOUITHOCTH, jep TepMHUUKa obpana
BOCKa TOKOM Ipepajie MOXKe JOBECTH JI0 lbMXOBE MHaKTHBaLMje. JloOrjeHu pe3ynratu
notBplyjy 3Hauaj caTHUX OCHOBA KA0 KOHTPOJIHE TauKe OMOCUTYPHOCTH MYenapcTBa
W yKa3yjy Ha noTpeOy cTaHaapav3aliyje TeXHOJOWKHUX MOCTyNaKa npepaje BocKa.

KibyuHe peun: caTHe OCHOBE; ITUENIMHU BOCAK;, OWosomka 6e30enHoct; Nosema spp.;
Paenibacillus larvae

3axsaaauua: OBaj pan je pe3yrar UCTPaXuBama M0 YToBopy ca MUHHCTApCTBOM HAyKe, TEXHOJOLIKOT
pasBoja 1 nHoBanuja Perrybimke Cpouje, Yroeop 6poj 451-03-33/2026-03/200031.
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PRESENCE OF NOSEMA SPP AND PAENIBACILLUS LARVAE SPORES IN
COMMERCIAL WAX FOUNDATIONS

Sava Ledjanac'”, Slobodan KneZzevi¢!, Ljubica Andri¢!, Milenko Riki¢!, Dusan Lazi¢!,
Vukasin Belobrkovi¢!, Doroteja Margi¢!, Igor Stojanov!

! Scientific Veterinary Institute ,,Novi Sad*, Novi Sad, Serbia
* Corresponding author: sava.l@niv.ns.ac.rs

Summary

Wax foundations are molded sheets of beeswax with an imprinted hexagonal comb
cell pattern that serve as a base for bees to construct natural comb within the hive.
They are most commonly produced through processing and recycling of wax raw
material collected from apiaries, originating from old comb, honey cappings, and
other wax residues. After processing, the wax is returned to the hive in the form of
wax foundations, thereby completing the technological cycle of its use. Due to direct
contact with brood, food, and adult bees, wax foundations may represent a potential
vector for the transmission of infectious honey bee pathogens. In the Republic of
Serbia, there is no legal regulation defining requirements regarding the biological
safety of wax foundations, nor is systematic surveillance of their health quality
implemented. The aim of this study was to assess the biological safety of commercial
wax foundations by determining the presence of Paenibacillus larvae spores and
microsporidia of the genus Nosema. A total of 72 wax foundation samples originating
from six manufacturers most represented on the market of Vojvodina were examined.
Sampling was conducted during two consecutive calendar years, with six wax
foundations analyzed per manufacturer annually. Detection of Paenibacillus larvae
spores was performed using the Tween 80 method followed by cultivation on
appropriate culture media, while isolate identification was confirmed using MALDI-
TOF MS. The presence of Nosema spp. spores was determined using a wax melting
method followed by spore extraction with water and microscopic semi-quantitative
evaluation. No Paenibacillus larvae spores were detected in the examined samples.
Nosema spp. spores were detected in samples from three manufacturers during the
first year of investigation, whereas during the second year they were detected in
samples from all manufacturers, with low to moderate levels of contamination
recorded. Frequent detection of Nosema spp. spores indicates their widespread
presence in wax raw material; however, the presence of spores does not necessarily
confirm their viability, as thermal processing of wax during technological treatment
may lead to their inactivation. The obtained results confirm the importance of wax
foundations as a control point in beekeeping biosecurity and indicate the need for
standardization of wax processing procedures.

Key words: wax foundations; beeswax; biological safety; Nosema spp.; Paenibacillus larvae
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