OaHHOU cmambe peweHue, no cymu, obecrieyueaem B03MOXHOCMb UCMO/Ib308aHUS Mmex
annapammHbIX 371eMEHMO8, KOMopble U3Ha4yaslbHO UCMO0Mb308anuchb 0718 6bINo/IHEHUS Opy2020
Kpyea npobnem. Hanpumep, mynbmumedulHbili cepeep Moxem 835imb Ha cebs yHKyuu
OxpaHHoU cucmeMbl, Komopasi rnpumeHsemcss doma Ons coxpaHeHuss U pasdadyu eudeo,
My3biKaribHbIX KOMIo3uyul u ghomozpagpudi.

Knroyeebie csiosa: OOHOMMIamHbIl ~ KOMIbOMep, cucmema 6e3onacHocmu,
sudeoHabsrodeHue, sudeopsio, bpaysep.
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FORMATION OF CAPSULES WITH DIFFERENT TYPES OF POLYMERS

Abstract: The article is devoted to encapsulation and the choice of polymer for the material
of capsules. Microencapsulation is the process of protecting encapsulated substances. A wall is
formed around the encapsulated substance, the properties of its composition are set in order to
protect the encapsulated material. In the encapsulation process, there are many technologies,
these are co-extrusion, spray drying to obtain capsules, spraying, inclusion in a matrix, gel
encapsulation, fluidized bed encapsulation, the capsules are obtained using the drip method. To
substantiate the selected encapsulating material, carried out according to the purpose of mobility,
capsule formed pectin in concentrations of 1%, 2%, 3%, alginate in concentrations of 1%, 2%,
3%.The main task of the experiment at this stage was to obtain capsules of the maximum spherical
shape, since the correct shape of the capsules leads to a more effective result. Figure 1, 2 shows
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capsules obtained from different concentrations of pectin, alginate. Images were obtained at a
magnification of 4/0.1X on a Microscope XS-2100 microscope.
Key words: encapsulation, capsules, pectin, alginate, drip method.

Encapsulation — the introduction of biologically active substances or drugs into the shell.
Sizes can vary from one or several micron before several millimeters. Microencapsulation is the
process of protecting encapsulated substances. A wall is formed around the encapsulated
substance, the properties of its composition are set in order to protect the encapsulated material.
The wall is designed to ensure the release of the material under specified conditions, and, if
necessary, to provide penetration into the interior [1, 2].

The encapsulated material is released in various ways, such as mechanical destruction,
dissolution, melting capsules, diffusion [3].

In the encapsulation process, there are many technologies, these are co-extrusion, spray
drying to obtain capsules, spraying, inclusion in a matrix, gel encapsulation, fluidized bed
encapsulation [4, 5]. There is a wide variety of encapsulating substances such as alginate, pectins,
gellan resins, chitosan, etc. A huge choice of encapsulating material makes it possible to obtain
capsules capable of releasing what is contained inside under any conditions [6, 7].

In this work, several types of biopolymers were chosen as an encapsulating material:
pectin, alginate. The drip method was chosen as the encapsulation method. To select the final
biopolymer, experimental studies were carried out.

To substantiate the selected encapsulating material, carried out according to the purpose of
mobility, capsule formed pectin in concentrations of 1%, 2%, 3%, alginate in concentrations of 1%,
2%, 3%.The main task of the experiment at this stage was to obtain capsules of the maximum
spherical shape, since the correct shape of the capsules leads to a more effective result.

With 1% aqueous solution of pectin, we use capsules that are soft by consent, unequal in
structure, with rough strength, there is no sphepic fopmi, so they became pregnant on a large
scale.

The resulting capsules, when encapsulated with a 2% aqueous solution of pectin, are
characterized by a soft consistency, a homogeneous structure, a more oval shape and an average
size of 3.0 x 10° m, a uniform smooth surface and low density. When encapsulated with a 3%
agueous solution of pectin, the capsule was characterized by a non-uniform structure, a round
spherical shape and an average ratio of 3.0 x 10 m, a non-uniform smooth thickness and a higher
density in a bumpy capsule c obtained when encapsulated with a 2% aqueous solution of pectin.

Figure 1 shows capsules obtained from different concentrations of pectin. Images were
obtained at a magnification of 4/0.1X on a Microscope XS-2100 microscope.

1% pectin 2% pectin 3% pectin

Figure 1 — Microscopic results of capsules from pectin

As can be seen from figure 1, with the drop method, an increase in the polymer
concentration favors the formation of more spherical capsules.

The next biopolymer to study the alginate-drip method. When encapsulated with a 1%
agueous alginate package, capsules are obtained with a relatively uniform structure, a round
shape and average proportions of 3.0 x 10 m, with a relatively smooth force and a vented
opening. The capsules obtained by encapsulation with a 2% aqueous alginate pact hapactiruts
more round spherical form and an average of 3.2x10° m. When encapsulated with a 3% aqueous
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alginate solution, the capsule was characterized by a non-native structure, a rounder drunk shape
and average proportions of 3.4x102 m, with a more heterogeneous smooth thickness and a firmer
consistency in a bumpy capsule obtained when encapsulated with a 2% aqueous alginate
package.

1% alginate 2% alginate 3 % alginate

Figure 2 — Microscopic results of capsules from alginate

Figure 2 shows capsules obtained from different concentrations of alginate. Images were
obtained at a magnification of 4/0.1X on a Microscope XS-2100 microscope.

Thus, comparing two biopolymers, pectin and alginate, on the basis of the conducted
studies, the main difference is the shape of the obtained capsules depending on the concentrations
of the biopolymer.
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OP TYPJII NONIMMEPJIEPAIH KAMNCYNAJNAPDBIH KANBIMTACTbIPY

AHOamna:. byn makanala Karicyna mamepuarsbl YWiH ronumepdi Karicynanay XoHe
maHOayra apHanfaH. Mukpokarnicyna — O6yn KarcynanaHfadH 3ammapObl Kopfray Mpouec.
KancynanaHraH 3ammbiH aliHanacbiHOa Kabbipra natida 60n1aldbl, OHbIH KypaMbIHbIH Kacuemmepi
KaricynanaHfaH MamepuarsnObl Kopfay ywiH opHambinadbl. Kancynanay npoueciHOoe kKernmezeH
mexHonoausnap 6ap, 6yn KarncynanapObl arny YWiH 3Kcmpy3sus, Oypikkiw kenmipy, 6ypKy,
Mampuuyara Kocy, 2enb0i Karcynanay, KaliHaraH kabammarbl Karicynanap, 6y skcriepumeHmme
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Karicynanap mamuwbinay odiciMeH arnbiHadbl. TaHOasnfaH KaricynanaHFaH mMamepuarndbl Hezizdey
YwiH nekmuHHiH 1%, 2%, 3% KoHueHmpauusicbiHOarbl Karicyna my3iny MyMKiHOi2iH aHbiKkmay
bolibiHWa sKkcriepuMeHmmik 3epmmeyrnep Xypeaisindi, KoHueHmpauusidarsl anauHam 1%, 2%, 3%.
byn kezeHOeai akcriepumeHmMmiH Heaizai MiHOemi KaricynanapObl MyMKiHOI2iHWE cobeparibiK emir
any 6ondbi, cebebi karicynanapObiH dypbic ¢hopmackl muimOi Hemuxxeze okenedi. 1, 2-cypemme
MeKmMuUH MeH afl2uHammblH 8pmypii KOHUeHmMpauusinapbiHaH arbiHFaH Karcyrnanap KepceminzeH.
Cypemmep Microscope XS-2100 mukpockornbiHOa 4/0,1 X yrikelmy Ke3iHOe arslbIHFaH.
TyliH ce3dep: uHKancynsauyusinay, Kkarcynanap, NeKmuH, anauHam, mamubinay a0ici.
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®OPMUPOBAHUA KATCYI PA3JNTMYHbIMXA BUOAMU NMOJIUMEPOB

AHHOmauyusi: Cmamesi nocesiuieHa UHKarncynsauuu u ebibopy rnonumepa Ors Mamepuarna
karncyn. Mukpokancynsyusi sensiemcs npoyeccoM 3awumsl Karcynupyembix seuiecms. Bokpye
Karcynupyemozo sewecmea obpasyemcsi cmeHka, ceolicmea ee cocmasa 3adatomcsi C Ueribio
3awumsl UHKaricynupyemo2o0 Mamepuana. [lpu npouecce UHKarcynuposaHusi cyujecmasyrom
MHOXeCcme0o mexHo102uli, 3mo CO-3KCMPYy3Uus, pacrbiiumeribHas cywka 0715 Mosy4YeHus Karcyil,
pacribifieHuUe, 8K/I0YeHUe 8 Mampuuy, Karncynsayusi 8 2eb, Karncynsayus 8 KUnsuwem croe, 8 3mom
aKcriepumeHme Karicyrsibl rosly4eHbl C UCMOIb308aHUeM KaresibHo20 memoda. [na obocHosaHus
8bI6paHHO20 UHKarcynupyrweao Mamepuasa rnposedeHbl aKcrepuMmeHmarbHble uccriedo8aHusi
o onpedesieHU 803MOXHOCMU K KarcynoobpasoeaHuro nekmuHa e koHueHmpauuu 1%, 2%, 3%,
anbauHam 8 KoHueHmpauuu 1%, 2%, 3%. OcHogHoU 3adayeli 3KkcriepumeHma Ha 0aHHOM amarie
661710 nony4yeHue Karicysl MakcuMmasibHO cgbepudeckol ¢hopMbl, maK KaK rpasusibHas ¢hopma
Karicyn npueodum K nosiydeHuro bonee aghghekmusHo20 pesynibmama. Ha pucyHke 1, 2
npedcmaernieHbl Karcyribl, MOy4YeHHbIX U3 pasHbIX KOHUeHmpauyul nekKmuH U albauHama.
U3obpaxeHus nony4deHsl npu ysenudeHuu 4/0,1X Ha mukpockone Microscope XS-2100.

Knroueenbie cnoea: uHKarncynsayus, Karcysbl, MEKMUH, arnbauHam, KanesbHbit Mmemoo.
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KAUTA ©HOEY ©HAIPICIHAE C¥UbIK BIPTEKTI EMEC XYWENEPAI 6O1Y
XABObIKTAPbIHA LLUONY

AHOamna: byn makanada 6ipmekmi emec Xxyudenep Xxyuteci xaulnsl myciHoipinzeH. Kaima
eHOey eHOipiciHOe cylblK 6ipmekmi emec Xxyuenepdi 6enydiH adicmepi mandaHraH. CylblK
6ipmekmi emec xytienepdi 6esny bapbicbiHOa KondaHblnameiH xabobiKmapObiH cunammamanapbi
KenmipineeH. Amarn kepceminzeH xabObikmapObl Kapacmbipa ombipbirn, yYHeMOi api eHimainiai
JXofFapbl Xabdbik mypi maHdarnbkiHraH. XKannbi, Kalima eHOey eHOipiciHde cylibiK bipmekmi emec
Xytenepdi Kypamdac besiikmepze beny MiHOemi xui mybiHOalObl. ArnyaH mypni eHdipicmik
opbiHOapOa miHOemmi mypde bipmekmi emec xyuenepdi besin any Kaxem emedi. OHepKacinme
b6ipmexkmi emec Xxylenep 2a3dbl Hemece cylibiK haldaHbl nacmaywsl benwekmepdeH masapmy,
2asfa Hemece cylblK ¢hasara iniHeeH KyHObI eHiMAepdi berin any ywiH benek ¢hasanapra 6eniHedi.
LeHmpucgpyeanapObiH 6acka xabObikmapOaH apmbIKWbIIbIFbL:  YIIKEH KO3fayWhbl KyWKe
6alinaHbiCmbl npouecmiH Xofapbl KapKbIHObIbIFbI, KOMeKWi xabO0bikmbiH 6onmaybl, npouyecmi
MexaHuKanaHObIpy XaHe asmomMammaHObIpy MyMKIHOIKMepi.

Tylin ce3dep: ducriepcmi ¢hasa, ducrnepcmik opma, myHObIpy, ueHmpucbyaanay, cy3y,
2UGPOYUKITOH.

Taram eHpipiciHOe KenTereH TexHoNorusanblK npouectep 6GipTekTi emec >xynenepaid
Ty3inyiMmeH cunaTtTanagpl, XXaHe e onapAbl api kapan GenyiH kaxeT eTeai. OpTypni dasanapgaH
TypaTbiH Xynenepai O6ipTekTi emec xynenep gen atanmbi3d. Kes-kenreH GipTekTi emec xymne eki
Hemece ofaH pfga ken dasanapdaH Typagbl. OHbiH, Gipi gucnepcti asa, an  ekiHLwici
ancnepcunoHabl (aucnepcTi pasa GenwekTepiH Koplwan TypaTtbiH TyTac dasa) opta gen atanagbl.
OucnepcTtik dasa — xeke Manmga KaTTbl OernwekTepi, CYMbIKTbIH TaMlibilapbl HEMece ras
KenipwikTepiHiH, TypiHAe Oucnepcuanslk Xynegeri mepsimai dasa. «bipTekTi emec xynenep»
YFbIMbl 9PTYpPNi arperaTTbiK Kynae — KaTTbl, CYNbIK, ra3 Topi3ai KOMNOHEeHTTepAeH Typaabl. bipTekTi
eMec Xyuenepgi onapablH TypiHe kapanm ©0eny yuWwiH Kocna KOMMOHEHTTEpPIHIH, du3nKanbIk
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