AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH xabapmbichl. 2019, Ne3.

VJIK 637.12
MPHTH 65.63.03

HNCCIEAOBAHUE PACTBOPUMOCTHU U IIVIOTHOCTHU CYXOT'O BEPBJIIOKBEI'O
MOJIOKA, IOJYYEHHOI'O METOA0M CYBJIUMAIIMOHHOM CYIIIKA
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B cmamve npedcmasnenvt pesynomamol uccie006aHUA (QUUYECKUX CEOICME CYX020 6ep-
ON102HCbEC0 MONIOKA, NONYUEHHO20 MemOoO0om cyonumauuonnoi cywku. Ilonyuennsvie pesyiomamot
NOKA3bl6AIOM 8ANCHOCHb ONMUMUZAYUU RPOUECCA CYWIKU, YMOObL NOJIYYUMD CYXUe MOJIOUHbIE RPO-
OYKmbl HA OCHOBE ePOIIINICHE20 MOTIOKA ¢ XOPOWIUMU (PYHKUUOHATLHOIMU U PUIUKO-XUMUYECKUMU
ceolicmeamu. Ycmanosneno, 4mo uHOeKc pacmeopuMocmu 6 800e cyxoz2o 6epoloicLe20 MO10Ka cyo-
AUMAUUOHHOU cywiku cocmaeun 38,33 %, a unoexc adcopoyuu 600wvt — 125,20%.

KiroueBbie c1oBa: BepO/1I0Kbe MOJIOKO, CyX0e MOJIOKO, CyOIMMALNMOHHAS CYIIKA, HHACKC
PacTBOPUMOCTH B BoJie, HH/IeKC a0copOu UM BOAbI, IINIOTHOCTb.

CYBJIUMAIUSIBIK OJICIEH AJIBIHFAH KYPFAK TYWUE CYTIHIH
EPITIIITITIH KOHE THIFBI3IbIFbIH 3EPTTEY
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Maxkanaoa cyonumayuansvlk a0icheH AIblHAH KYp2axK myile cyminiy (hu3uKanvl Kacuemmepin
3epmmey Hamudicenepi KeamipinzeH. AnvlHaH HIMUIICENEP HCAKCH! QYHKUUOHANOIK JHCcoHe (u3uKa-
XUMUANBIK Kacuemmepi oap myiie cymi Hezi3inoe Kypak, cym OHimMOepin OHOIpy yuiin Kenmipy ypoicin
OHMAUNAHOLIPYObIH, MAHBIZOLLILIZLIH Kopcemedi. Cyonumayuansik aoicnen Kenmipineen Kypzax myiie
cyminin cyoa epiziuimik unoekci 38,33 %, an cyovr adcopoyuanay unoexci 125,20% exeni opnamuiniowt.

Herisri ce3aep: Tyiie cyTi, KYpFraK cyT, cyOJMMaNMsJIBIK KeNTipy, cyaa epirilutik MHIeKci,
Cyabl a0copoIUsIay HHIEKCI, THIFbI3AbIK.

THE STUDY OF SOLUBILITY AND DENSITY OF CAMEL MILK POWDER,
OBTAINED BY FREEZE-DRYING
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The article presents the results of the study of the physical properties of camel milk powder
obtained by freeze-drying. The results show the importance of optimizing the drying process to obtain
camel milk-based dry dairy products with good functional and physicochemical properties. It was found
that the water solubility index of freeze-dried camel milk powder was 38.33%, and the water absorption
index was 125.20%.
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Beeoenue

[ns mronei, NpoXKUBAKOIUX B 3aCYLLUIH-
BBIX PErMOHAX, BAKHBIM HMCTOYHHKOM O€jKa sIB-
nsieTcst BepOmrokee MosIoko. BepOirokee mModo-
KO ¥ TIPOJYKTHI U3 HETO COCTABISIOT HEOThEMJIE-
MYIO 4acTb pallioHa MUTAHUSI HACEJICHUs CeJbC-
Kux paiionoB Adpuku, Azuu u bmmxuaero Boc-
TOKa, KOTOpPBIE XapaKTepU3YIOTCS 3aCyIUIMBBIM
KJIIMaTOM, BBICOKMM 3HaUY€HHEM CPEIHEr0Z0BOH
TeMIIepaTypsl 1 HEOONBIINM KOJIUYECTBOM OCaf-
koB [1]. BepOmtoxbe MOJOKO ymoTpeOiisieTcs B
[UILY B BUJEC MUTHEBOI'O MOJOKA MIIM KHUCIOMO-
JIOYHOTO HANMTKA, IOJyYEHHOTO MyTE€M MOJIOY-
HoOKHcToro Opoxkenus (1ry6ar). Pu3MKo-xuMu-
YeCKHl COCTaB BEPOJIOKBETO MOJIOKA aHAJIOTH-
YeH KOpoBbeMy. Taxke OOJBLIMHCTBO aBTOPOB
MOTYEPKUBAIIN €T0 JieueOHbIe U aHTUMUKPOOHEIE
cBoiicTBa [2].

Hnst pacummpenus apeana MOTpeOIeHUs
BEpOIIOKBETO MOJIOKA HEOOXOJUMO €ro TO.I-
BEPrHYTh TEXHOJIOTHYECKOH 00paboTKe — KOH-
cepBupoBaHnio. CaMbIM pacTpOCTPaHEHHBIM BH-
JIOM KOHCEPBHPOBAHUS MOJIOKA SIBJISIETCS CYIIKA.
[lpu cobaroneHnH OMpeNeNeHHBIX TEXHOJIOTH-
YECKHX MapaMeTpOB CYIIKH MOXHO TIOJyYUTh
CyX0O€ MOJIOKO BBICIIET0 KauyecTBa, C COXpaHe-
HUEM MHUIIEBBIX U OMOJIOTMYECKUX LIEHHOCTEH M
0e3 n3MeHeHus Oenka.

CyOnuManuoHHass CylIKa IpeCTaBIseT
co0oii mpouenypy, Npyu KOTOPOH HEOOJIBIIOE KO-
JUYECTBO MPOAYKTa OyJeT 3aMOpPOKEHO, a 3aTeM
MOMeIIeHo 1o BakyyM. [loa BakyymMoMm 3amep3-
Iast >KUAKOCTh CyOJIMMHUpYeTCs, a BoJa U3 TBEp-
JIOTO COCTOSIHMS (JIe) TMEepeXoAuT B ra3zoodpas-
Hoe (Tmap), He TOJBEprasichb pa3MOPaXKUBAHHIO.
[Iponecc cyOnuManmuyu OTIMYHO TOAXOAUT JUIS
CYLIKH YyBCTBHUTEJIbHBIX K HarpEeBaHMIO MPOIYK-

a) [IpenBapuTebHO 3aMOPOKEHHBIE 00Pa3IIbI

TOB. BenencTBue yaanenus Biard noJ BaKyyMom
IIPY HU3KUX TeMIIEpaTypax, CTPyKTypa IpoLyKTa
ocTaeTcs HEU3MEHHOH W MO3BOJISIET IOJIy4YHUTh
MPOAYKTHI BBICIIErO KauecTsa [3].

OCHOBHBIMH (PM3MYECKHMH XapaKTEpHUC-
TUKaMH CYXOrO MOJIOKa SIBJISIOTCS: PacTBOPU-
MOCTb, COJIepKaHue BJard, pa3Mep 4acTHll, TUT-
POCKONMMYHOCTh U T.A. B maHHOW craThe mpenc-
TaBJICHBI PE3YJIbTAThI OIPEIEIEHHUS MHAEKC A pac-
TBOPUMOCTH B BOJIE, HHJEKCa a0COPOITUH BOABI U
COJep)KaHUE BJArd CYXOro BEpOIIOKBETO MO-
JIOKa, TOJIyY€HHOTO METOAOM CyOIMMaIMOHHOM
CYIIKH.

Obvexmul u Memoowvl ucci1e006anuii

OOBEKTHI UCCIIEIOBAHUS

OOBEKTOM HCCIENOBAHUS SBISIIOCH LEIb-
HOE BepOIII0KbE MOJIOKO, MPOU3BEICHHOE B BEp-
omogoBomueckom xossiictee  TOO  «laynert-
bexer», pacnonoxxeHHoe B c.Akmm Mnmiickoro
paiiona AnmartuHckoi oOmactu. TpaHcmoptu-
pOBKa o0pasiia BepOIIOKBEr0 MOJIOKa 10 J1abo-
paropuu MOpoBOAWIIACH B CICHHUAIBHOM TCPMO-
koHTeiHepe. OOpa3er] MOJIOKa IMOABepracs mac-
tepusanuu npu 82°C B Teuenne 15 ¢ u ObLI me-
peHeceH B XOJOAWIBHYIO KaMepy AJsl JalbHew-
mux uccaenpoBanmii (4+1°C).

[IpuroToBieHne oOpa3LOB CyXOro Bep-
OJII0KBET0 MOJIOKa

OxJna’kAeHHOE BEPOIIIOKBE MOJIOKO pasiiu-
BaIM B IUIACTHKOBBbIE KOnObI mo 20 mul W moA-
BEprajii MpeABapUTEIbHON 3aMOpPO3KE B MOPO-
3mwIbHON Kamepe (-22+1°C, 36 q) (puc. la). 3a-
TEM 3aMOPOXKEHHBIE KOJIOBI ¢ 00pa3lioM MOJIOKA
MOJIOKUJIM B KaMEpy YCTaHOBKH CyOJUMaIMOH-
moti cymku Scanvac CoolSafe (Tanust) u mon-
Bepraiu cymke (puc. 10). [lapameTpsr cymmib-
HOW YCTaHOBKH NPEACTABIICHHI B Tabnuue 1.

6) Cymika o6pasIos

Pucynok 1. [Ipurotosiienne oOpa3iioB cyXoro BepoOIoxKbETO MOJIOKa

48



AJIMAaTBI TEXHOJIOTHSIIBIK YHUBepCcUTeTiHIH Xadapmbichl. 2019. Ne3.

Tabmumna 1 — [MapameTpsr CyOIUMAaIMOHHON CYITIIIFHON YCTaHOBKH

HaumeHoBaHue mapameTpa 3HaueHue apaMeTpa
Temneparypa BHYTpHU KOHJIeHcaTopa, °C -108
Temneparypa B cymmibHO# kamepe, °C -55

JlaBrieHue B cymmiabHOHM kaMmepe, klla 4*10°
[IpoomKUTENEHOCTD Tpolecca, d 48

[Nony4yeHHble cyxuwe TMOPOMKH BepOITto-
KBEro MOJIOKa COOMpAJMCh B IUIACTHKOBBIE KOH-
TeHHEpPHl M XPaHIWINCh B XOJOJWILHOW Kamepe
(421°C) must mpoBeIeHus TATBHERIIINX aHAIM30B.

Mertoap! uccienoBaHus

1) OnpeneneHue WHICKCa PaCTBOPHUMOCTH
B BOJIE

Wupeke pacTBOPHMOCTH B BOJIE CYXOTO
BEpOJIIOKBETO MOJIOKA OMpPEIEISUId  COTIACHO
METOJINKe, yka3zaHHOU B paborax Kha u ap. [4].
Jus sToro 2,5 r oOpasiia B3BEIIMBAIN H 3aCHI-
Najy B IUIACTUKOBYIO Koa0y (50 mu). [lanee mo-
Oapwin Tynaa 30 M AMCTWLIMPOBAHHON BOJBI U
nepeMemmBaa B Mukcepe (ZX4, Velp
Scientifica, Uramus). Ilocine mnepemerinBaHus
KOJIOY C pacTBOPOM MOJIOKUIIA B BOJSHYIO OaHIO
(37°C, 30 mun). ITo MpOXOXKICHUH HYKHOTO Bpe-

a) [lepememmBanue obpasia u
JUCTUIITUPOBAHHOU BOJIbI

MeHH Koi0y craBmwiu Ha ueHTpudyry (Model
4200, Kubota, Anonus) npu 3500 o6/mun na 30
MuH. [lomyueHHyIO XHOAKYI0 (a3y mepeiwin B
CyXyI0, 3apaHee B3BEUICHHYIO CTEKJITHHYIO Jalll-
Ky [lerpu u mepeHecnn B KOHBEKIMOHHYIO I1€Yb
(ED 23, Binder Gmbh, ['epmanust) amst BeICyIIH-
BaHus (24°C, 24 4). [locne cymku gamky [lerpu
HOJIOKMITM B OKCHKATOP UIS OXJIQKACHHS M TTOB-
TOPHO B3BEIIMBAIH (pHC. 2).

Wnpexkc pacTBOPUMOCTH B BOJZIE CYXOTrO
BEpOJIIOKBETO MOJIOKA BBIYUCISUTM  COTIIACHO

dhopmye:
1

m2
WSI = — X 100%,
ml
rae: WS| — uHAeKC pacTBOPUMOCTH B BOJIE,
%; m; — ucxomHas macca oOpasia, T; My — Macca
ocrarka o0pasIia 1mocie CyIikH, T.

6) PacTBOp neHTpUdyrupoBau ¢
00pa3oBaHHEM OcajJika Ha JHE

B) HamocamouHyto KUIKOCTh TEPEHOCST B
IIPEJBAPUTENHHO BEICYIIEHHYIO CTEKIISTHHYIO
vamky [letpu

F) OcTaTok mocie 3aBCPUICHUS CYHIKN

Pucynoxk 2. I[IpoBeneHue aHaIH30B 1O ONIPEIEICHUIO HHIEKCA PACTBOPUMOCTH B BOJE M MHACKCA aOCOPOLNHU BOJIBI

00pasoB Cyxoro BepOII0KbET0 MOJIOKa
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2) Onpenenenne uHaekca abCopOIMU BOIBI

[Mocie neHTpUPYrupOBaHUS U Pa3leIICHUSI
KUAKOW (pa3pl TMONydeHHBIH Ocalok oOpasia
B3BemmBanu (puc. 2). Munekc adbcopOrmu Boab
CYXOTO BEpOJIOKHEr0 MOJIOKA OIPEICISUTH  KaK
COOTHOIIICHHE TIOJlyYeHHOW MaccChl Ocajika Ha HC-
XOIIHYIO Maccy o0paslia Mo cieaytomiei popmyie:

m3
WAI = — X 100%, 2)
ml

rae WAI — unekc abcopOruu Bojbl, %; My
— HCcXo/Has Macca o0pasia, T; M3 — Macca ocaaka
o0pa3sia mocie eHTpUPYTHPOBAHHUS, T.

3) Onpenernenue WIOTHOCTH TIOCIE YTPSICKA

[InoTHOCTH MOCHE YTPSICKH ONpEAessiach
COrJIaCHO MEeXayHapoaHoMy ctanaapty [SO 3953
(1993) mytem mpeccoBaHUS W3MEPEHHON MacCHI
oOpaslia [0 COCTOSHHS, KOT/a JanbHel-liee
yMCHbIIIEHHe o0ObeMa He Halmomanock [5].
JlaHHOE M3MepeHne MPOBOAWIN Ha OINPEAeINTe-
ne miotHocTH (Micromimetics GeoPyc 1360,
CLIA) (puc. 3a). OnpenenuTens MIOTHOCTH OC-
TaHABJIMBAJICSI ABTOMATUYECKH TPU JTOCTIKCHUH
pPaBHOBECHOTO 00BEMa W BBIAABAN 3HAYCHUS
IJIOTHOCTH U 00beMa [6].

a) OnpeneneHue IIOTHOCTH TOCHE YTPSICKH

4) OnpeienieHHe HACHITHOW IJIOTHOCTH

HacrpImHyto TNIOTHOCTE OTIpeNeNsiii yTeM
M3MEPEHHUS MacChl MOPOIIKOOOpa3HOro oOpasiia
npy 3a7aHHBIX 00beMax. Kaxaplit obpasen octo-
POKHO BBICHITIANIN O€3 YIUIOTHEHHS B CYXOH Ipa-
TyMPOBAHHBIN IHUIUHIP 00bEMOM 25 MII, B3Be-
IIMBAJIM U 3allMCHIBAIM JIaHHBIC [7]. 3HaueHue
HACBHIITHOM IJIOTHOCTU OMpPEACIsUId 1O CIenyro-
et popmyre:

b= ®)
V’

TAe. pp — HACHITHAS IUIOTHOCTH 0Opasiia,
r/cm® m — macca o6pasua, r; V — 06beM obpasia
B IPalyHpPOBaHHOM LIAJIMHIPE, CM°,

5) OnpeneneHre HCTUHHOM TNIOTHOCTH

HctuHHAasg MIOTHOCTH OMNpPEAEsiach W3-
MEpEeHHEeM MacChl Ha JUHUIYY 00beMa MOPOIIKO-
00pa3HBIX BEIIECTB, HCKIIOYas MYCTOTHI [8].
JlaHHOE WCIBITaHWE MPOBOAMIN C HCIIONB30Ba-
HHEM TrenukougansHoro mukaomerpa (Micro-
meritics AccuPyc Il 1340, CIIIA) mytem u3mepe-
aus 1,0+0,1 T obpasmua (puc. 36). IIpu nmposene-
HHUUN I/ICCJIG)IOBaHI/II\/'I HCIOJIb30BalaCh IATHUKPAT-

Has MOBTOPHOCTD.

6) OmnpeneneHne UCTUHHOM TIIIOTHOCTH

Pucynok 3. Omnpe/iesieHre MIOTHOCTA 00Pa3ioB CyXOro BepOI0KLEr0 MOJIOKa

Pezynomamut u ux oocysncoenue
B Tabnune 2 npuBeicHb pe3yNbTaThl aHA-
JIN30B PACTBOPUMOCTH B BOJI€, a0COPOIIMHU BOJIBI U

IUVIOTHOCTH  OOpasoB CyXOro BepOJIOKBETO
MOJIOKA CYOJTMMAIIMOHHON CYIIIKH.

Ta6nnua 2 - I/IH,Z[GKC PacTBOPUMOCTH B BOAEC, NHACKC a6cop6u1/11/1 BOJBI U INIOTHOCTHU 06pa3IIOB

WSI, % | WAI, % IInoTHOCTH HOCITE Haceimnas miotHocts, | McTUHHAS IIOTHOCTD,
yTpsickH, T/cM® r/em® r/em®
38,33 125,20 0,7224 0,1728 0,0581

CornacHo naHHOM TabnuLe MHAEKC PacT-
BOPUMOCTH B Boje cocTaBmi 38,33%, a mHAEKC

abcopOimu Bojwl mokasan 125,20%. Ha pacto-
PUMOCTh B BOJIE IMHIICBBIX ITOPOIIKOB BIHSIOT
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pa3nu4Hble aKTOpPhl, TAKUE KaK pa3Mep 4acTull,
coJiep>KaHue JKUpa M BJIaru, CTETIeHb JUCIIEPCHH,
MapaMeTpsl CYIIKH U T.1. bputo o0HapyskeHo, 9To
B3aMMOJIeicTBUE OEKOB W JKUPOB BIHSIET Ha
PacTBOPUMOCTE CyXOro Mojoka B Boze [9]. IIpu
MIPOM3BOJACTBE CYXOTO MOJOKa MOXKHO YBEIH-
YUTh MHAEKC pPacTBOPUMOCTH 10 92,6% c momo-
HIbI0 HEKOTOPBIX JOMOJHHUTEIBHBIX TEXHOJIOTH-
YecKuxX Bo3zaelcTBuil (cHmwkenue pH, yBemmue-
HUE NOHHOW CHUIIbI, J0OaBJICHUE JTAaKTO3bl, yMEHbB-
HieHue pasmepa yactui u T.1.). CornacHo pabo-
TaM HEeKOTOpbIX aBTopoB [10] OpUIO OOHapyxe-
HO, YTO yBEJIIMYCHHUE COJEPKAHUS KHPA B CyXOM
MOJIOKE BbIIIe 26% MPUBOAUT K PE3KOMY YBEIH-
YEeHWI0 HEPacTBOPHMOTO MaTepuana, MO3TOMY
PacTBOPUMOCTE B CYXOM O0€3:)KHPEHHOM MOJIOKE
B BOJC, KaKk IIPaBUJIO, JIy4ylle, YeM B CYXOM
LEJEHOM MOJIOKE.

3HaueHus TUIOTHOCTH TIOCTEe YTPSCKH, Ha-
CBIITHOM W MCTUHHOM IJIOTHOCTH OOPasiioB cOC-
tauu 0,7224 r/em®, 0,1728 r/em® 1 0,0581 r/em®
COOTBETCTBEHHO. IlMOTHOCTH cyxoro BepOIro-
KBETO MOJIOKA 3aBHCHT OT pa3Mepa YacTHI]
MOPOUIKOOOPAa3HOT0 MPOAYKTa U METOJa CYIIKH
ceIpbsi. Tak, coryiacHo paboram aBTopoB [11] npu
PaCIBUIMTENRHON CYIIKE BEPOIOKBETO MOJIOKA
HachlllTHas1 W HUCTHUHHAas IIJIOTHOCTH 06p33110B
HMeITU TOYTH B IBa pa3a Oolibliee 3HaAUYCHHE, YeM
pu CyONMMMAaInMOHHON. DTO OOBsICHAETCS pas-
MepaMu B pOPMaMH YACTHII CYXOT'0 MOJIOKA — ITPU
pacHbUTUTEIBHOH CYIIKEe OHM UMEIOT OoJiee «Ipa-
BUJIbHBIE» ariioMepHUpOBaHHBIE (OpMBI H3-3a
MPUMEHEHUsI BBICOKUX TEMIIEparyp, a IpHu
CyOJIMMAIIMOHHOW CYIIIKE YacTHUIIBI MOPOIIKA MO-
JIy4aroTCs XJIONNbEBUAHBIMU. HpI/I 3TOM 3HAYCHHC
IUIOTHOCTH TIOCJE YTPACKH IOKa3aj MPUMEPHO
OJIMHAKOBBIM pEe3yJIbTaT, TAK KaKk BO BpeMs YT-
PSCKH 00pas3ipl MOJBEPTralOTCsl BHEITHEMY J1aB-
JICHUIO, CO3/[aBAEMOMY aIllapaToM.

Buvieoownt

1. OntuManpHas TeMmIeparypa B Kamepe
CyONMMAaNMOHHON CYIIWJIBHON YCTAaHOBKHU IS
MOJTYYEHHUSI CyXOro BepOJIIOKBEro MOJIOKa COC-
taBysteT He 6oiee (-55)°C.

2. OnTuMansHOE JaBlIEeHHUE B KaMepe cyo-
JUMAaLMOHHON CYIIMIBHOM YCTAaHOBKH ISl IOJTY-
YEeHHUsI CYXOT0 BEpPOITFOKBET0 MOJIOKA COCTABIISIET
He MeHee 4*10°kIIA.

3. lnsg momydeHHst CyXoro BepOIIIOKBETO
MOJIOKa C BBICOKHMM IIOKa3aTelleM MHIEKCa PacT-
BOPUMOCTH MPECAINIOYTUTECIIBHO IMPEABAPUTEIBHO
CHU3UTH )XUPHOCTH ChIPbS.
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4. Cyxoe BepOJIIOKBE MOJIOKO CyOiImma-
[IMOHHOM CYIIKH MMEeT MeHbIllee 3HadeHHe WC-
THHHOHM U HACBITHOW IJIOTHOCTH, YEM CYXO€ BEp-
0JIF0’KbE MOJIOKO PACIBUTUTEIILHOM CYIITKY.
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