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AHHOTANUA
B nmannoi paboTe mpoBeAEHO KOMIUIEKCHOE MCCICAOBAHHE MUKPOCTPYKTYPHI H ()a30BOrO COCTaBa MOPOIIKA
MOIMOPa MEJOHOCHBIX IMYEN METOaMHU CKaHUPYIOIIeH 31eKTpoHHOH Mukpockonuu (COM) u peHTTeHOBCKOM
mudpakrometpun (XRD). IlpeacrapneH aHamuTHYECKUH 0030p JHTEPATypHI, IMOCBSIICHHBINH MPUMEHEHHUIO
CDOM-ananu3za aj1sl OlleHKW KayecTBa MPOAYKTOB MUENOBOACTBA (ITBLIBIIBL, TPOIIOJCa, MATOYHOTO MOJIOYKA), &
TaKXe CPaBHUTENIbHAS XapaKTEPUCTHKA BIHSHUS PA3IMUHBIX PEKUMOB CYIIKH Ha MOP(OIOTHIO OUOCKIPHSI.

DKCHepUMeHTaIhHO H3y4eH (ha3oBbIid cocTaB 00pasnoB Ha naudpaxrtomerpe XRD-7000. YcraHoBneHo,
YTO HUCCIIEAYEMBIH MaTepuall IpeacTaBIAeT cO00i MHOIOKOMIIOHEHTHYIO aMOpP(HYIO cUCTeMy OHOOPraHH4YECKOH
TPUPOJIBI C HU3KOHM CTENEHbIO KPUCTAJUTMYHOCTH. Pe3ysbTaTsl 3HEpProMCcIepCHOHHOTO MUKPOaHaIn3a MOATBEp-
JIWIIM, 4TO 3JIEMEHTHBIH cOCcTaB oOpaslia TUIHYEH JJIsi OMOOTHYECKHX OOBEKTOB W MPEJCTABIICH MPEUMY -
IECTBEHHO opraHoreHHbiMu neMeHnTamu (C, O, N).

Metomamu COM ycTaHOBIIEHO, YTO HOPOILIOK [TOAMOPA UMEET MOJIUANCIIEPCHYIO CTPYKTYPY € IUIACTHH-
4aTtoil Mop(doJIoTHEl YacTUIl B BBIPAKEHHOW clioMcTol (hakTypod MOBEepXHOCTH. PeHTreHoga3oBblii aHan3
BBISIBUJI OTCYTCTBHE KPUCTAJUTMIECKUX (a3 U HATMYKE NIUPOKOTo AU (Hy3HOTO MAKCUMYyMa, XapaKTepHOTO st
OMONOIMMEPHBIX KOMIIEKCOB.

OJeMEeHTHbIH aHanMu3 MOoKa3zal npeolsiafiaHue OpraHOreHHBIX 3yeMeHToB (Oonee 96 % macc.), cpeau
KOTOPBIX TOMHUHUPYIOT yrirepo (6omee 40 % wmacc.), kucinopon (6osee 36 % mace.) u a3ot (6ostee 17 % mace.).
Heopranunyeckas ¢pakius mpeacTaBieHa MPeUMYIIECTBEHHO KaireM (MeHee 2 % macc.) U clielaMu Ipyrux
3JIEMEHTOB.

Pabora nemoHCTpUpYeT BBICOKYIO 3(PPEKTHBHOCTh KOMOMHUPOBAHHOTO Mcnonb3oBanus COM u POA
JUTSL IeTaJbHOTO U3Y4YEHHUsI CTPYKTYPBI M COCTaBa MUEIMHOTo noamopa. IlomyueHHble pe3ysbTaTbl HOATBEPK-
JIAIOT IePCIIEKTUBHOCTh IPUMEHEHUSI JAHHBIX METOJIOB JIJIsl KOHTPOJISl KAYECTBA ChIPhS B (hapMaIleBTUIECKON 1
MUIIEBON MPOMBIIUIEHHOCTH, & TaK)Ke 00O0CHOBBIBAIOT BO3MOXKHOCThH MCIIONB30BAHUS MOJMOpa KaK IIEHHOTO
OMOCHIPbs 715 pa3paOOTKH HOBBIX ()YHKLIHMOHAIBHBIX MPOILYKTOB.
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Abstract
This research presents a comprehensive study of the microstructure and phase composition of honeybee drone
powder using scanning electron microscopy (SEM) and X-ray diffractometry (XRD) techniques. The study
includes an analytical review of literature focusing on the application of SEM analysis for assessing the quality
of bee products such as pollen, propolis, and royal jelly, as well as a comparative evaluation of different drying
modes' impact on the morphology of raw biological material.

Experimental analysis of the phase composition was conducted using an XRD-7000 diffractometer. It
was determined that the studied material represents a multicomponent amorphous system of bioorganic nature
with a low degree of crystallinity. The results of energy-dispersive microanalysis confirmed that the elemental
composition of the sample is typical for biological objects, predominantly consisting of organogenic elements
(C,O,N).

SEM analysis revealed that the bee drone powder exhibits a polydisperse structure with plate-like particle
morphology and distinct layered surface texture. X-ray phase analysis detected the absence of crystalline phases
and the presence of a broad diffuse maximum characteristic of biopolymer complexes.

Elemental analysis demonstrated the predominance of organogenic elements (over 96 wt.%), with carbon
accounting for more than 40 wt.%, oxygen for over 36 wt.%, and nitrogen for more than 17 wt.%. The inorganic
fraction was primarily represented by potassium (less than 2 wt.%) and trace amounts of other elements.

This work demonstrates the high effectiveness of combining SEM and XRD techniques for detailed study
of the structure and composition of bee drone powder. The obtained results confirm the mepcnexturocTs Of
applying these methods for quality control in pharmaceutical and food industries and substantiate the potential
of using bee drone powder as valuable raw material for developing new functional products.
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