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B po6oti po3pobienuii ekcripec-MeTo BU3HAUEHHS KOHCHUCTEHIII cupy. MeTos 3acHOBaHMI Ha HeWTpami3arii 3pa3ka
cupy 0,1 H pozumaom Hatpiii rizpokcuay B intepBam pH = 4,5-9,0. KorcucTeHIito cupy BCTaHOBIIOBAIH 332 4acOM
KA BHUTpadall Ha MpoIec HeiTpamizamii. EKXciepuMeHTambHO MiATBEpIDKEHA JOCTOBIPHICTH 3aIPOIIOHOBAHOTO
eKCIIpec-MeTOAy Jisi BU3HAYCHHS SKOCTI cUpy. ExcriepiMeHTaJbHO BCTAaHOBJIEHO, IIO Yac HeWTpamisamii cupy B
intepBami pH = 4,5-9,0 po3umnom 0,1H HaTpiii TiAPOKCHUAY KOPEIIOE 3 KOHCHCTEHIIEID CcUpy 1 Moxke OyTH
BUKOPHCTaHUI Ul XapaKTEPUCTHKU SIKOCTI CHpY. 3alpONOHOBaHMH EKCIPEC-METOJ]] MOXKe OyTH BUKOPHCTaHUI Ha
MAPUEMCTBAX MOJIOYHOI IPOMHUCIIOBOCTI IIPU BUPOOHUIITBI CUPY .

Kmiouosi  cnosa:cup, opeanonenmuuni NOKA3HUKU, KOHCUCMEHYIS, (DI3UKO-XIMIYHI NOKA3HUKU SIKOCMI  CUpy,
nomeHyiomempuyre MUmMpyeantsa, 4ac Heumpanizayii, WintbHiCms YNAKOBKU MAKPOMOJIEKYIl Ka3einy

PA3PABOTKA 3KCIIPECC - METOJIA TECTUPOBAHNM A KOHCHUCTEHIIMU ChIPA
T'octumena K. C.
3anopooicckuil nayuonanbHblll yHugepcumem, Ykpauna, 69600, 2. 3anopooicwe, yi. Kykoscvrkozo, 66

B pabotre pa3paboraH sKcHpecc - METOI ONpeAelCHHs KOHCHUCTCHIMH ChIpa. MeTon OCHOBaH Ha HEUTpaltH3aluu
obpasma ceipa 0,1 H pactBopom ruapoxcuna Hatpus B uHTepBaie pH = 4,5-9,0. KorcucTeHmo crlpa ycTaHABIMBAIH
M0 BPEMEHH KOTOpPOE TPATHIM HAa IPOLECC HEHTpaln3aluu. JKCIEPUMEHTAIBHO IOATBEPKICHA JIOCTOBEPHOCTH
MIPEUTOKEHHOTO IKCIIPECC - METOJA JUISl ONpEeAeNICHHsT KadyecTBa ChIpa. DKCIEPUMEHTAIBHO YCTaHOBIICHO, YTO BpEeMs
HelTpanu3anuu ceipa B uHTepBaiie pH = 4,5-9,0 pactBopom 0,1 H ruApoKCHAa KOPPETUPYET ¢ KOHCUCTEHIIMEHN ChIpa U
MOXET OBITh HCIOJIb30BaH ISl XapaKTEPUCTUKHU KadecTBa Chipa. [Ipe/uioKeHHBIN JKCIPEecC - METOJ MOXKET OBITh
HCTIONB30BaH Ha MPEINPHUATHAX MOJOYHOM NPOMBINUIEHHOCTH NPH IPOU3BOJCTBE Chlpa. Kiwouesvie crosa: cuip,
opeanonenmuyeckue — NOKA3AMeny,  KOHCUCTEHYUs,  (DUUKO-XUMUYecKue  nOoKd3amenu  Kauyecmea — cbulpd,
nomeHyuoMempuieckoe mumpo8aHus, epems Hellmpaiu3ayuu, RI0OMHOCMb YNAKO8KU MAKPOMONEKY]l KA3eUuHa

THE ELEBORATION OF SHORT-TIME METHOD OF MEASUREMENT OF CHEESE CONSISTENCE
Gostishcheva K.S.,
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street 66.

This paper presents the elaboration of short-time method of measurement of cheese consistence. This method is based
on the neutralization of cheese sample by 0,1N solution of sodium of hydroxide within the interval pH = 4,5-9,0.
Cheese consistence was determined according to the time spent on the neutralization process. It was determined by
experiment that the time of cheese neutralization within the interval pH = 4,5-9,0 by 0,1n solution of sodium of
hydroxide correlates with cheese consistence and may be used for the cheese quality characteristic. Proposed short-time
method may be used at the milk industry enterprises for cheese production.

Key words: cheese, organoleptic characteristics, texture, physical and chemical quality of the cheese, potentiometric
titration, the neutralization, the packing density of macromolecules casein

INTRODUCTION

Cheese is a fermented milk product, obtained when milk is soured and whey is removed. Officially cheese may be
classified according to its fat content. According to DSTU (National Standards of Ukraine) physicochemical indexes of
cheese must satisfy the following requirements: fat-free (0,5-1,8%), law-fat (2-4%), classical (5,0-18,0%) and fat (19-
23%).

Cheese consistence is one of important quality factors, which is determined by organoleptic analysis. [1] Cheese
consistence may be different — normal, hard (granular, crumbly), rubbery, smearing.

There is a way of cheese consistence determination, which provides sampling and product quality determination by
organoleptic method. The shortcoming of this method is a high level of subjectivity of quality evaluation and
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significant time expenditure for the evaluation, as it’s necessary to engage commission, which consists of several
experts [2]. That’s why it’s reasonable to elaborate a short-time method of measurement of cheese consistence that will
significantly influence the time of the process and reduce the experiment self-cost.

MATERIALS AND METHODS OF THE RESEARCH

In the quality of materials of research we chose three sorts of farmer cheese, which were distinct in the content of fat
and organoleptic indexes, first of all in consistence. Initial value of active acidity of the samples that we studied varied
within the frame of pH = 4,5-9,0.[3]

Potentiometric titration was carried out according to the following method: neutralization of the studied cheese samples
within the interval of pH = 4,5-9,0. We weighed 25 g of studied cheese sample and placed it into the bunsen beaker of
the capacity of 150-200 ml. Then we added 40 ml of distilled water and mixed well the cheese in the water with grass
rod in order to obtain soluble-phase system. Than the studied sample was put on the autotitrator and neutralized with 0,1
n alkali liquor to pH = 9,0 with the fixation of V sodium hydroxide spent on the neutralization and fixation of
neutralization time [4].

Fat content in the cheese was determined according to the method [4], titrated acidity of the cheese was detected
according to [4].

For the organoleptic quality evaluation of studied cheese samples profile (descriptive method) of sensory analysis may
be used [5].

RESULTS AND THEIR DISCUSSION

For the organoleptic evaluation of quality indexes of studied cheese samples (consistence, taste, color, flavor) 8
descriptors (terms) were proposed, that allowed to make a profile of the product [5].

According to the experimental data, the cheese of 5% fat content had the best taste.

It’s just this cheese that was characterized by fine consistence, clean fermented flavor and taste, white tint equal in
whole mass. Generally it corresponds to the premium quality cheese.

The worst organoleptic indexes (scalded consistence, bitter taste) had the cheese sample of 0% fat content. The cheese
of 9% fat content had a little crispy smearing consistence that corresponds to the first quality [6].

The cheeses of 5% and 9% fat content had similar indexes in titrated acidity and humidity that corresponds to the
indexes of the premium and first quality cheese. [8]

Neutralization time of the cheese, corresponding to the premium quality (5% fat content), was 196+2,5 s.
Consistence of this product corresponds to the premium quality.

Cheese of scaled consistence, corresponding to the off-quality was titrated during 875£2,5 s.

Cheese sample of smearing, crispy consistence, corresponding to the first quality was titrated during 98+2,5 s.

Percentage error of the determination of cheese consistence quality is 10% that is enough for such kind of analysis. In
this case appears the possibility to characterize the cheese quality in technical rules and regulations with objective index
— neutralization time.

The cause of difference in neutralization time of studied samples is the following. In the process of dehydration of
casein macromolecules that takes place under the heating of protein coagulum (under the boiling of the cheese)
macromolecules don’t roll up in initial ball (supramolecular structure of native casein in milk), and when they interacts
among them they create a new, more dense space structure [10].

The higher the temperature of cheese boiling, the denser the packing of protein macromolecules, the harder the
coagulum, of course, and the lower quality of cheese. The denser the packing of macromolecules, that is the lower
quality of cheese, the more slowly is the alkali diffusion in certain parts of protein coagulum.

If sinaeresis (consolidation of macromolecules) of cheese is insufficient (smearing consistence), alkali diffusion into the
parts is rapid enough and neutralization process finishes quicker than for prime quality cheese. So, neutralization time —
is an objective index of cheese consistence quality [11].
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CONCLUSIONS

1. We have experimentally proved the reliability of the proposed short-time method for cheese quality
determination.

2. We have ascertained by experiment that during the cheese neutralization within the interval pH=4,5-9,0 by
0,1n solution of sodium of hydroxide correlates with cheese consistence and may be used for the cheese
quality characteristic.

3. Proposed short-time method may be used at the milk industry enterprises for cheese production.

BCTYII

CHp — KHUCIIOMOJIOYHHH MPOIYKT, SKUH OTPUMYIOTH INPU CKBAIlyBaHHI MOJIOKa 3 TOJAIBIIUM
BUJaNICHHSIM cupoBaTku. OiliiHO KIacu(piKyIOTh CHp 32 BMICTOM B HBOMY XXKHpPY. BinmoinHo 10
JACTY mno ¢i3uko-XiMIYHUM TOKa3HMKaM CHUp [OBHHEH BIJAMOBIAATH HACTYIIHHUM BUMOTaM:
suexupennii(0,5-1,8%), ve wupuuii(2-4%), knacuunui(5,0-18,0%) ta sxupnwuii (19-23%).

KoHcucTeHIiss cupy — OOMH 13 BaKJIMBUX [OKa3HHKIB SIKOCTi, SIKUH BHU3HAYAETHCS
OpraHoJICNTUYHUM aHali3oM. [1]

Koncucteniist cupy Moxke OyTH Pi3HOIO — HOPMaJbHOIO, I'pyOOIO(KPYNMHHYACTOI, KPUXKOIO),
PE3UHOMOIIOHO0, MA3KOI0.

Binomuii crioci6 BU3HauUEHHS KOHCUCTEHIIIT CUpY, KU nependadae BigOip mpoOu i BCTAHOBICHHS
SIKOCTI MPOJYKTY OPTaHOJCNITHYHUM IIIAXOM. Hemolik mporo crnoco0y — BeHuKa Cy0’ €KTHBHICTH
OLIIHKH SIKOCTI, & TAKOX BEJIMKI 3aTpaTH 4acy Ha OLIHKY, TaK sIK HEOOXITHO 3a1y4yaTd KOMICIIo, sKa
CKJIa/Ia€ThCs 3 JEKUIbKOX ekcrepTiB [2]. ToMy A0uiIBHO pO3pOoOUTH €KCpec — METO BU3HAUYEHHS
KOHCHUCTEHIII CHpY, IO CYTTEBO BIUIMHE HAa Yac MPOBEIACHHS  Ta 3HU3UTH COOIBapTICTh
EKCIIEPUMEHTY.

binku B3arami i MOJIOYHI 0COOJIMBO, IPAIOTh HE3aMiHHY POJb Y KUTTENISIIBHOCTI JIIOJUHU. BoHu
BXOJIATh JI0 CKJIQJy BCIX KIIITUH OpraHi3My, MICTATbCA y (p€pMEHTax, TOPMOHAX, IMyHHHUX TiJaX.
Cup 1 BUpOOM 3 HBOTO JyXe IMOXKHBHI, OCKUIBKM MICTATh OaraTo OUIKIB 1 kupiB. binku cupy
YacTKOBO MOB'3aH1 3 coisiMu Gocdopy 1 kanplito. Lle crnpusie kpamomy ix nepeBaprOBaHHIO B
IUTYHKY 1 KHUIIEYHUKY. BIIKM cupy € NOBHOLIIHHMMHU (CHUpPOBAaTKOBI OLIKM 1 Ka3eiH) 1 goOpe
3aCBOIOIOTHCS] OPTaHI3MOM JTFOJIUHHU.

Mono4yauii OUIOK € BaXJIMBUM 3aXUCHUM (DaKTOpOM, Tak SK BiH, BOJIOJAIIOYH aM(pOTEPHUMHU
BJIACTMBOCTSIMHU, 3B'A3y€ Mapu KHUCJIOT 1 JYriB, HEUTpasli3ye OTpYyHHI BakKKl METalM Ta I1HIII,
MIKIATUBI A7 310poB's pedoBHHU. CTymiHb YHCTOI YyTHIIi3alii MOJIOUHOro OilKka B OpraHizmi
JIFOAAHUA CTAaHOBUTH 75%.

Ka3zein — ocHOBHUIT OLIOK MOJIOKA, 1110 CTaHOBUTE 80-82% 3araabHOI KIIBKOCTI MOJIOYHHUX OLIKIB. Y
MOPIBHSIHHI 3 IHIIMMHU OUIKaMH BIH XapaKTePU3YeTbCs HAWMEHIIMM CTYMEHEM AMCIEPCHOCTI.
YacTUHKY Ka3eiHy MICTATh B 3'€JIHaHHI 3 KaJbI[IEBUMU COJSIMU JBa OCHOBHHMX KOMIIOHEHTH —
KalbllleBYy  cUlb  KaszeiHy  (kazeiHar  Kkamplilo) 1 ¢ocdaT  Kaublilo, YTBOPIOIOYH
kazeiHaTkanbliidochaTHuil kommiuekc. Kasein Hamae Oinuilt xonip mpoaykrty. Ilpu 3ropranHs
Ka3eiHy CHIyTOBUM (PEPMEHTOM YTBOPIOETHCS IIUTHHHAN, COJIOJKHIA 3TyCTOK.

Kupu, sk 1 OUTKH, € HaWBAKIIMBIIIUMU KOMIIOHEHTaMH cupy. BoHU cripustiauBo 30anaHcoBaHi 3a
ckiaangom. Ha ix uactky mpumagae B cepenHbomy 33% KanmopidHOCTI (€HEpreTHYHOI IIHHOCTI)
xapuoBoro pauiony. [Ipu moBHOMy posnazi 1 rpamy xupy, BuBUIbHAETHCS 37,7 KX, 1m0 B 2,3 pasu
MEePEBUILYE KAIOPIMHICTD OLIKIB 1 BYIJIEBOAIB. AJie KUPU € HE TUIbKU MOCTa4aJIbHUKAMU €HEprii,
BOHM BHKOHYIOTH 1 iHIN (yHKII] (mIacTuuHy, 3axucHy). Di3ionoriuyHe 3HAYEHHS HKUPIB
00yMOBJICHE THM, III0 BOHHU € CTPYKTYPHOIO YaCTHHOIO KJIITHH, B TOMY YHCJI 1 HEPBOBOI TKaHUHH.
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bionoriuHa miHHICTB JXKUPIB pi3HA 1 BUBHAYAETHCS HASABHICTIO B HUX (ochaTUIIB, KUPOPOIUNHHUX
BITaMiHIB CKJIQJ] IKHX YTBOPIOE 1X KUPHI KUCIOTH.

MonoyHuii KHp € HaWUOUIbII EHEePreTUYHO IIIHHUM KOMIIOHEHTOM MOJIOKa, KpiM TOro, BiH
3YMOBJIIOE MIEBHUI CMaK 1 KOHCHUCTEHI[II0 MOJIOYHUX MPOAYKTIB, IX BUCOKY Xap4OBY LIHHICTh. Bin
Ma€ HU3BKY TEMIIEpaTypy IUIABJICHHS 1 BUCOKY CTYITHb AUCIIEPCHOCTI 1 TOMY J100pe BCMOKTYETHCH 1
3acBoroeTbes [10].

XKup, mo BXOTUTH 1O CKIALy CHPY, TaKOX Iy)K€ BXKJIMBHHA JUIA PAIliOHAJIBHOTO Xap4yyBaHHS
moned. BiH 3amoBHIOE €HEPreTWYHi BUTPATH OpraHi3My 1 BXOAMTH IO CKJIagy Oararbox
CTPYKTYpHUX YaCTUH TiIa JIIOJAWHU. 3a 3MICTOM JKHpPY CHp MNOAUIAIOTh Ha >kupHuii (18%),
HaniBxkupauid (9%), kmacuunmii (5%), a Takoxk M'SKUi gieTmuHWR kupHicTIo 5,5; 11; 12%,
HEXHUPHUH 1 I1010BO-sriHuil (4%).

ByriaeBoam € TONOBHUM JKEpeioM eHeprii i BU3HAYalOTh B OCHOBHOMY KaJIOPIHHICTH TXKi.
ByrieBoau BXOASTH IO CKJIaay KJIITHH 1 TKAHHH HAIIOrO OPraHi3My MOCTIHHO BUTPAYalOTHCS Ha
eHepreTuuHi Iimi. ByrmeBomu TicHO moB'A3aHi 3 OOMIHOM JXKHMpY B Hamomy oprasizmi. [Ipu
MOCUJICHI BHUTpaTi eHeprii 1 HeAOCTaTHbOMY HAIXOIKEHHI BYTJIEBOAIB 3 KHUPY YTBOPIOETHCS
mykop. Halfgacrime crocTepiraeTbcsi 3BOPOTHE — HOBOYTBOPEHHSI B OpraHi3Mi KHPY 3a PaxyHOK
HA/IJTUIIIKOBOTO HA/IXO/DKEHHS BYTJICBOJIIB B TKY.

JlakTo32 € KepenoM eHeprii, HeoOXiMHOT sl pOOOTH cepIls, eUiHKUA, HUPOK, BXOJIUTH JI0 CKIIaLy
KIIITUH, KO)epPMEHTIB, BITaMiHiB, Oepe y4acTh y CHHTE31 OLIKIB 1 )KUPIB, Ma€ BAXKJIUBE 3HAYCHHS JIJIS
BHYTPIIIHBOKIIITUHHOTO OOMiHY. PO3KIIagarouuch B KUIIEYHUKY O MOJIOYHOI KHCIIOTH, JIAKTO3a
CHpUSE KUTTEMISTIBHOCTI MIKpOGIOpH, sIKa TralbMye PO3BUTOK THHWIIBHHX MpoleciB. KpiM toro, ii
KOMITOHEHT rajlakTo3a HeoOXiIHuil 1715 ToOy/I0BH HEPBOBOI Ta MO3KOBOIT TKAaHWH JIOAUHU. CTYIiHb
3aCBOEHHSI MOJIOYHOTO IyKPY B OpraHi3mi JTIOJUHHU CTaHOBUTH 98%. B ii mpucyTHOCTI opranizm
Kpallle 3aCBOIO€ KaJBI[IH, 10 TIOTIEPEKAE PO3BUTOK PaxiTy y JTiTEH.

MiHepaJibHi pedOBUHU (Kajii, KanbIii, HaTpiH, Gpocdop, 3a1i30 Ta iH) HEOOX1AHI 4711 HOPMATIBLHOTO
nepediry B OpraHi3Mi OCHOBHMX >KUTTEBUX IPOLECIB, 1 B KX HAJA3BUYAWHO MOTpeOye AUTAYUIN
opratizM. MiHepaibHi PEUYOBUHH, IO 3HAXOAATHCS B CHUpl OepyTh ydacTb y KICTKOYTBOPEHHI,
XapuyBaHHI HEpBOBOi CHCTEMH Ta YTBOPEHHI I'eMOrJo0iHy KpoBi. MiHepasbHI peuOBHHU OEpyTh
ydacTb y OIlOJIOTIYHUX IIpoliecax, L0 BiIOYBAIOTHCS B OpraHi3mi, MaloTh CBOIO CHEHUPIYHY
aKTUBHICTh 1 MOXYTb BBa)XaTHCA ICTUHHMMHU OioeneMeHTamu. DPyHKUIi MiHEpaJbHUX DPEYOBUH
pizHOO1uHI. Kanbimiii, ¢ocdop, marHiii 3abe3nedyroTh MoOyAOBY 1 HOPMaJbHUM CTaH TKaHUH
ckesiera. Hatpili, kainiit miaTpUuMylOTh HOpMaJibHE OCMOTHYHE CEPEIOBHILE KIITHH B KPOBI.

OcobnuBa poiib HAIEKUTH Kaubilito 1 Gocdopy. Kampmiit B opranizmi JoauHu Oepe y4dacTb y
(dbopMyBaHHI KICTKOBOI Ta IHIIMX TKaHWH, CIIPHsIE€ 3TOPTAHHIO KPOBi, BIUIMBAE HA JIIMiTHUA OOMIH,
aKTUBYy€e OaraTo (EpMEHTIB, PETYII0€ M'SA30BYy 1 HEPBOBY ISUIBHICTh, a TaKOX IPOHUKHICTH
KIITUHHUX MeMOpaH. 3 KaibllieM IMOB's3aHa BEJIMYMHA Millel Ka3eiHy, 3rOpTaHHS MOJIOKa Ta
YTBOPEHHS CHUY)KHOTO 3T'YCTKY.

dochop BXOAUTH OO CKJIagy OiTKa BCIX KIITHH OpraHiaMy, B mnoegHaHHi 3 ATO
(ameno3uHTpU(OCHOpPHA KHUCIOTA) CTBOPIOE BHYTPIIIHE JHKEPENIO M'SI30BOi €HEPTii, € CKIIaI0BOIO
YaCTUHOIO HEPBOBOT TKAHMHHU 1 KIITUH MO3KY. {715 mpaBMIIBHOTO XapuyBaHHS BaXXJIUBUN HE TUIBKU
BMicT Qochopy, ane 1 CHIBBIAHOUWIEHHS Horo 3 KajibllieM. ONTHUMalbHUM BBa)Ka€ThCS
CMIBBiAHOIIEHHS KanbIito 1 pocdopy 1 : 1,5.

Hatpiif — Gepe ydacTh y CTBOpeHHI HEOOX1/IHOT CTaOlIbHOCTI KPOBI, PETYJIALI KPOB'SHOTO THCKY,
BOJIHOTO OOMIHY, JisSTIbHOCTI HEPBOBOI Ta M'130BOi TKAHMHM, aKTHBallii TpaBHUX (epmeHTiB [11].
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Kaumiii Bimirpae BeaWKy poiib Y BHYTPIIIHBOKIITHHHOMY OOMiHI, Y pPEryJsiii BOAHO-COJIbOBOTO
00OMiHY, OCMOTHYHOTO THCKY, HOpMai3ye poOOTy M'si3iB, 30KpeMa CepIs, CIpUsie BUBEIACHHIO
PIIWHU 3 OpTaHi3My, aKTUBYE psill HepMEHTIB.

MikpoeneMeHTH 3B's3aHi 3 OikaMu 1 OOOJIOHKAMHU JKHUPOBHUX KYJIhOK. BOHM XapakTepusylTh
XapuyoBy IIHHICTb, BXOAATH JO0 CKiIaay Oaratbox (GEpMEHTIB, € HEOOXIIHUMH [JIi PO3BUTKY
MIKPOOPTaHi3MiB, BHECEHUX B MOJIOKO, Y CKJIa/li 3aKBACOK IPH BUPOOHUIITBI CHUPY. 3al1i30 BUKOHYE
POJIb IEPEHOCHUKA KHCHIO, & HECTaya MPU3BOAMTH 110 aHeMii. [lyxe BaXKITMBOKO (YHKIIIEIO 3al1iza €
HOro aKkTHBHA yd4acTh B OKHCHHX MpOIlecax, M0 3a0e3NneuyrTh opraHizMm eHepriero. Joboma
nmoTpeda B 3aJ1i31 CTAaHOBUTH 15 M.

Bitaminu He yTBOPIOIOTBCS B OpraHi3Mi JIIOAMHU 1 TOMY BIJHOCSTBHCS 10 HE3aMiHHHX (DaKTOpiB
xapuyBaHHs. Lle 010JOT1YHO aKTHBHI PEYOBHMHHU, IO PETYIIOIOTH OOMIH PEYOBHH 1 PI3HOOIYHO
BIUIMBAIOTh HAa OPTaHi3M JIIOANHHU.

Bonu HeoOxiaH1 1y1s1 HOpMANIBHOTO Mepediry 610XiMIYHUX peakiliil, 3aCBOEHHS XapuyOBUX PEYOBHH,
pOCTY i BiJHOBJIEHHS KITiTHH i TKAHMH OPTaHi3My. IX HAagBHICTH HE TINBKH MiABUILye GiONOTIYHY
IIHHICTh, aJle 1 pOOWTh TMO3WTUBHHUKM BIUIMB HAa HOTO TEXHOJIOTIYHI BJIACTHMBOCTi, 30KpeMa B
MPUCYTHOCTI BITaMiHIB J00pE PO3BHBAIOTHCS ApOMATOYTBOPIOIOYI OakTepii B KHCIOMOJIOYHHX
MPOIYKTAaX.

MATEPIAJIM I METOAU AOCJIIKEHHSA

Martepianamu JOCHi/DKEHHST Oynud OOpaHi TpH COPTH CHUPY JOMAIIHbOTO BHUPOOHUIITBA, SIKi
PIBHHUIIUCS BMICTOM JKHPY Ta OPraHOJICNTUYHHMH TMOKAa3HWKAMH, TIEPII 32 BCE KOHCHUCTCHIIIEIO.
BuxijHe 3HaYeHHS aKTUBHOI KMCJIOTHOCTI JOCIIDKYBAaHHX 3pa3KiB KOJUBAJIOCH B Mexkax pH = 4,5-

9,0.[3]

[ToreHiioMeTpuyHe TUTPYBAHHSA MPOBOJMIM 3a METOJMKOIO: HEUTpasizaliio JOCITiKYBaHHX
3pa3kiB cupy B iHTepBanmi pH = 4,5-9,0. 3BaxyBamu 25 r IOCHI)KyBaHOTO 3pa3Ky CHpPY Ta
MTOMIIIIAJIM OTO B XiMIYHMM cTakaH eMHicTIO 150-200 M. JomaBanu 40 M JUCTUIILOBAHOT BOJIU Ta
pPETENbHO MEePEMINIYyBAIM CKIISIHOIO MaJUYKOI CUP y BOJI /10 YTBOPEHHS TOMOTE€HHOI CHUCTEMH.
[Tomimanu mociiKyBaHui 3pa30K Ha aBTOTUTPATOP Ta HeUTpaizyBayu ioro 0,1 H pO3YHHOM JIYyTY
no pH = 9,0 3 ¢ikcyBanHsiM V HaTpill TiApOKCHIy, 10 BUTpAayeHUH Ha HEWUTpaii3aliio Ta
¢bikcyBaHHS yacy HeWTpamizalii [4].

BwMicT >kupy B cupi BM3HAYald 3TiIHO METOJIUKHU [4], TUTpOBaHY KHUCIIOTHICTh CHPY BH3Ha4allld
3rigHo [4].

Jlns  opraHONENTHYHOI OIIHKH SIKOCTI  JOCTIKYBaHHUX 3pa3KiB CHPY BHKOPHUCTOBYIOTH
npodiTpHUN(OMMCOBHIT) METO CEHCOPHOTO aHam3y [5].

PE3YJIbTATHU TA iX OGTOBOPEHHSI

JUis OpraHoJeNTUYHOI OIIIHKM IMOKAa3HUKIB SKOCTI JOCHIPKYBaHHUX 3pa3KiB CHPY(KOHCHUCTEHIIS,
CMaKy, KoJip, apomMaT) OyJI0 3alporoHOBaHO 8 JECKPUNTOPIB(TEPMIHIB), 110 JO3BOJIUIO CTBOPUTU
npodpine mpoaykry [5].3a  onepKaHMMM — €KCIIEPUMEHTAJbHUMU  JAHUMHU  MOOYIOBaHO
OpraHoJIENTUYHUHN NPod1isib, IpeACTaBIeHUN Ha puc. 1.
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binuii 3 kpeMoBUM
BIATIHKOM

Cnabxka

ripkora

Kwucno-
MOJIOY-HUH
Kucmo-
MOJIOU-HUH e - —  — « — - — e o N Ma)qua
CMakK
3aBapeHa
Poscunuacra
Hixua He
OIHOpimHA
- cup (9%) """ -cup (5%) eeecccee - cup (0%)

Pucynok 1 — Opranonentuanuii npo@iiab 3pa3KiB CUpY

3riHo 3 eKCIEpUMEHTAILHUMHA JAaHUMHM, HalKpaliii cMaK MaB cUp 3 5% BMICTOM KHDY.
5 y

Came U1 HbOrO Oynla XapakTepHa HIXKHA KOHCHCTEHIIis, YUCTUH KUCIOMOJIOYHHUH 3amax Ta CMak,
O11Mit BIITIHOK piBHOMIpHUI Mo Beild Maci. Lle B minomy BianoBigae cupy Buioro copty. Haitripmi
OpPraHOJIENTUYHI MOKa3HMKH(3aBapeHa KOHCHUCTEHLs, TipKUH MpucMak) MaB 3pa3ok cupy 3 0%
BMicTOM >kupy. Cup 3 BMICTOM KHUPY 9% MaB TpOXHM PO3CHIUACTY Ma)xKydy KOHCHUCTEHIIIIO, 1110
BIJITIOBIJIa€ MEPUIOMY COPTY [6].

®i31K0-XIMiYHI TTOKA3HUKH SKOCTI JTOCITIDKEHUX 3pa3KiB MpecTaBiieHi B Tadi. 1-3
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Ta6muist 1 — Pe3yinpTaTi eKCIEpUMEHTAIBHOTO BU3HAYCHHS BMICTY Bojioru B cupi (N = 3, p

=0,95) [7]

3pa3ok Bwmict Cepenniii Sh € Cepenniii BMicT
Bosioru, W BMICT Bosoru W % +¢
% Bosioru, W
%
1 2 3 4 5 6
Cup (0%) 39,25 39,17 0,104 0,300 39,17+ 0,30
39,05
39, 20
IIpoooesoicenns mabnuyi 1
Cup (5 %) 45, 63 45,60 0,040 0,100 45,60 + 0,10
45, 57
45, 62
Cup (9%) 47,78 47,76 0,020 0, 040 47,76 + 0,04
47,74
47,76

Tabnuis 2 — Pe3ynbraTi eKCIepUMEHTAIBHOTO BU3HAYCHHS kupy B cupi (N = 3, p = 0,95) [7]

Ne 3pazka Bwicr xupy (%) Cepenniit Sh € % +¢
3a TIOKa3aMH BMiCTO
KUPOMIPY KUY, %o

1 2 3 4 5 6

1 0,1 0,070 0,040 0,009 0,07+0,009
0,0
0,1

2 55 5,270 0,240 0,600 5,27+0,600
5,0
53

3 9,5 9,230 0,240 0,600 9,23+0,600
9,2
9,0
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Tabmuns 3 — Pe3ynbraTi eKCepUMEHTAIBHOIO BU3HAYEHHSI TUTPOBAHOI KUCIOTHOCTI CUPY

(n=3,p=0,95) [7]

3pa3ok TutpoBana Cepenns
KHCIIOTHICTB, °T TUTPOBaHA Sh € °T +¢
KHCJOTHICTb, °T
1 2 3 4 5) 6

128,7

Cup (0%) 129,7 128,80 085 | 211 12842.11
128,0
86,2

Cup (5 %) 84,3 85,20 095 | 236 85.242.36
85,1
81,5

Cup (9%) 79,6 80,50 0,95 2,36 80,5+2,36
80,4

Cupu 3 BMicTOM )upy 5% Ta 9% Manu 01u3bKi MOKa3HUKHU 32 THTPOBAHOIO KUCIOTHICTIO Ta
BMICTOM BOJIOTH, 1[0 Bi/IMOBiIa€ MOKa3HUKAM CHUPY BHUIIIOTO Ta HEPIIOro copty. [8]

Tabmuus 3.4 — Pe3ynbTaT MOTEHLIOMETPUYHOIO TUTPYBAHHS 3pa3kiB cupy 0,1 H po3unHOM
NaOH (n=3, p=0,95) [9]

[TokazHuk Cup(0%) Cup(5%) Cup(9%)
1 00’em 0,1 Yac O6’em 0,1 Yac tutpy- | O6’em 0,1 Yac
H NaOH, | tutpyBanns, | H NaOH, BaHHS, C H NaOH, | tutpysa
MUT c MIT MIT HHSI, C
1 2 3 4 5 6 7
[Torouni 78,0 876,0 17,0 197,0 8,4 98,0
77,9 874,0 16,0 195,0 8,0 99,0
78,2 875,0 18,0 196,0 8,0 97,0
Cepenni 78,0 875,0 17,0 196,0 8,0 98,0
Sn 0,03 1,00 1,22 1,00 0,25 1,00
€ 0,06 2,50 3,03 2,50 0,57 2,50
Cepenni 78,0 £ 875,0 £ 17+ 196,0 + 8,0+ 98,0 +
0,06 2,50 3,03 2,50 0,57 2,50
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Yac seiiTpamizalii cupy, 10 BianoBigae Bumomy copTy (5% xupHocTi) ckiagaB 196 + 2.5 c.
KoHcucTeHIist 1bOro MpoAyKTY BiJNOBIJA€ BUIIIH SKOCTI.

Cup 13 3aBapeHOI0 KOHCHCTEHIIIETO, 10 BIMOBIIA€ HIKYIN SKOCT1, TATPYBAIU MpOTIroM 875 + 2,5
C.

3pa3ok CHpy 3 MaXKy4olo, pHXJIOI0 KOHCHUCTEHIII€l0, 110 BiAmoBinae | copTy, TUTpyBaK MpOTITroM
98 £ 2,5 c. BinnocHa moxu0Oka BU3HAYCHHS AKOCTI KOHCUCTEHII1 cupy ckianae 10%, mio J0CTaTHbO
IJIs aHautizy nofioHoro poxy. [lpy ibOMy BUHHKA€E MOKIIMBICTD XapaKTEpU3yBaTH

AKICTb CHPY B HOPMAaTHBHO-TEXHIYHIM JOKyMeHTalii 00 €KTHBHMM IOKa3HUKOM — YacoM
HeWTpai3aii.

[TpuunHa pi3HUII y 4Yaci HeWTpamizamii JOCHIPKyBaHMX 3pa3kiB HacTymHa. I[lpu nerimpararii
MaKpOMOJEKYN Ka3eiHy, L0 MPOXOJUTh MPH HarpiBaHHiI O1IKOBOTrO 3ryCTKY(TpW BiBaprOBaHHI
CHpPY)MaKpOMOJICKYJIH HE 3TOPTAlOThCS Yy BUXITHHHM KIIyOOK(HaIMOJNEKYIsipHA CTPYKTypa
HATUBHOTO Ka3eiHy B MOJIOIl), @ B3a€EMOJIIOYM Mik COOOI0, YTBOPIOIOTH HOBY, OLJbII HIUIbHY

npocTopoBy cTpykTypy [10].
Yum BUILA TEeMIepaTypa BiBaprOBaHHS CHPY, TUM IIUIBHIIIE yITaKOBKa MaKpOMOJIEKYI Oillka, THM
BIJIMIOBITHO TpyOImMid 3rycTOK 1 THM HWXYa SIKiCTh cupy. Hudysis nyry y cepeiamHy OKpeMHX

YaCTUHOK O1JIKOBOTO 3TYCTKY 1/1€ TUM MOBLIBHIIIE, YUM IIUIBHIIIE YIIaKOBKA MaKPOMOJIEKYJ, TOOTO
YUM HUD)KYA SKICTh CUDY.

Sxmo cuHepesuc (YUIUIBHEHHS MAaKpPOMOJIEKYN) CHUPY HEAOCTaTHIM (Makyda KOHCHUCTEHIIis),
mudy3is JTYry BCEpeNUHY YaCTHHOK IPOXOAWTH JOCTaTHHO INBUAKO 1 TMpOLEC HeWTpamizamil
3aKIHUY€ThCS IIBUAIIE, HDK Ui CUPY BHIIOTO COpTY. TakuM YMHOM, 4Yac HEWTpamizamii —
00’ €KTUBHUH MOKA3HUK SKOCTI KOHCHCTEHIIT cupy [11].

BUCHOBKHA

1. ExcrieppuMeHTanbHO MiATBEPKEHA TOCTOBIPHICTH 3aIPOIIOHOBAHOTO EKCIPEC-METONY
JUTS BU3HAUEHHS SIKOCT1 CHPY.

2. ExcriepuMeHTaIbHO BCTAHOBIICHO, IO Yac HelTpamizaiii cupy B intepBam pH = 4,5-9,0
po3uunoMm (0,1H HaTpid TIAPOKCUAY KOPETIOE 3 KOHCHUCTEHIIIEI0 CUPY 1 MOKe OyTH BUKOPHUCTAHUN
JUTS XapaKTePUCTHKU SKOCT1 CHUPY.

3. 3anponoHOBaHUM E€KCIIPEC-METOA MOXe OYTH BHUKOPUCTaHMM Ha MIANPUEMCTBAX
MOJIOYHOT IPOMUCIIOBOCTI MTPH BUPOOHHUIITBI CUPY.

JITEPATYPA

1. Kpych I'.H. Texnomnorus monoka u Monouusix npoaykro / I''H Kpycs, A.I'. XpamuoB — M.:
Komnoc, 2002. — 265 c.

2. llenene A.®. ToBapoBeJeHHE U SKCIIEPTH3a MOJIOKA U MOJIOYHBIX PO IykToB / A.®. Illenernes,
0.1 Koxyxosa. — Poctos Ha [lony: Mapr, 2001. —121c.

3. Tepmoxned I'.B. TexHomorust Mojioka ¥ MOJIOYHBIX TpoaykToB / TBepmoxmne6 I'.B., bumansx
3.X., umnep I'.I'. — M., 1991. — 463 c.

4. TOCT 52096 — 2003. TBopor. Texuuueckue ycnopus. — Beea. 7.01.2004. — M.: M3gaTenbcTBO
crangaprtos, 2003. — 11c.

5. Heuaer A.Il. TlumeBas xumus: ydeOHWK nis By3oB / HewaeB A.Il., Tpay6enOepr C.E.,
KouerkoBa A.A.. — CII6.: THOP/, 2001. — 592 c.

T'octimesa K.C. © 41



® AKYABTET
«Axmyansi numanna 6ionoedi, exonoeii ma ximiiy, Tom 7, Nel, 2014

66 10AONIYHWH Posaia. Ximis: Teopid Ta mpakTHKa
e/

6. TOCT 5867-90-2006. Mosoko wu MosouHbsle mnpoayktel.— Bsen.01.07.91. — M.:
Crangaprundopm, 2006. — 14 c.

7. KynmwxkeB C.M. HoBble T€XHOJIOTHMH B TIPOU3BOJACTBE MOJIOYHBIX NpoaykToB / C.M. KyHuxkes,
B.A. lllyBaeB — M.: [eJIu npunt, 2004. — 195 c.

8. borarora O.B. Xumus u ¢pusuka mosnoka: YueoHoe nocodbue / O.B. boratosa, H.I'. Jlorapesa —
Openobypr: T'OY OI'Y, 2004. — 137 c.

9. I'OCT 52096 Topor. Texauueckue ycnopusi, CanlluH 2.3.2.1078-01,— M.: Crannaptundopm,
2003. -8 c.

10. Oxkpenuno B.B. Ympasnenue kadectBom / B.B. OkpernmimoB. — M.: DxoHomuka, 1998 —
243 c.

11. Kacropusix M.C. ToBapoBeneHHE M SKCHEPTH3a MULIEBBIX XKUPOB, MOJOKAa M MOJOYHBIX
npoxaykToB / M.C. Kactopusix. — M.: Konoc, 2003. —358 c.

REFERENCES

1. Krus H.N. Technology of milk and milk products / H.N. Krus, A.H. Khramtsov — M.: Kolos,
2002. — 265 p.

2. Shepelev A.F. Merchandizing and expert examination of milk and milk products / A.F.
Shepelev, O.1.Kozhukhova. — Rostov on Don: March, 2001. — 121 p.

3. Tverdokhleb H.V. Technology of milk and milk products / Tverdokhleb H.V., Bilaniak Z.Kh.,
Shyller H.H. — M., 1991. — 463 p.

4. TOCT (National State Standard) 52096 — 2003. Curd. Technical conditions. — Introd.
7.01.2004. — M.: Publishing firm of standards, 2003. — 11 p.

5. Nechaiev A.P. Food chemistry: textbook for higher educational institutions / Nechaiev A.P.,
Traubenberh S.E., Kochetkova A.A. — SPb.: TUOP/, 2001. — 592 p.

6. TOCT (National State Standard) 5867-90-2006. Milk and milk products. Introd. 01.07.91. —
M.: Standartinform, 2006. — 14 p.

7. Kunizhev S.M. New technologies in milk products manufacturing / S.M. Kunizhev, V.A.
Shuvaiev — M.: DeLi print, 2004. — 195 p.

8. Bohatova O.V. Chemistry and physics of milk: educational manual / O.V. Bohatova, N.H.
Dohareva — Orenburg: TOY OI'Y, 2004. — 137 p.

9. TOCT (National State Standard) 52096 Curd. Technical conditions, SanPiN 2.3.2.1078-01,-
M.: Standartinform, 2003. — 8 p.

10. Okrepilov V.V. Quality management / VV.V. Okrepilov. — M.: Economics, 1998 — 243 p.

11. Kastornykh M.S. Merchandizing and expert examination of edible fats, milk and milk products
/ M.S.Kastornykh. — M.: Kolos, 2003. — 358 p.

T'octimesa K.C. © 42



