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Inna 3onomyxina

BU3HAYEHHS OIITUMAJIBHOI'O CIHIBBITHOIIEHHA KOMIIOHEHTIB
BIVIKOBO-BYI'JIEBOAHUX HAIIIBOABPUKATIB

Unna 3onomyxuna

OINIPEAEJIEHUE OIITUMAJIBHOI'O COOTHOWEHUA KOMIIOHEHTOB
BEJIKOBO-YITVIEBOJAHBIX ITOJITY®ABPUKATOB

Inna Zolotukhina

DETERMINATION OF OPTIMUM RATIO OF COMPONENTS OF PROTEIN-
CARBOHYDRATE SEMI-PRODUCT

Poswupenns acopmumenmy npoOyKmie Xapuyeanis, niouujenHs ix Oiono2iunoi YiHHOCMI, a MaKodic CmeopeHHs npo-
OYKMIi@ HOBO20 NOKONIHM, AKI 6 8i0N08i0aANU 8UMO2AM 300P0BO2O XAPUYE8AHH:, € AKMYAIbHOIO npobnemoro. OOnum 3 Hanpsi-
MKi6 peanizayii yiei npoonemu € po3pobnenHs mexHonoeiti UPOOHUYMEA MOIOYHO-OLIKOBUX HANIBHAOPUKAMIE HA OCHOSI
Konpeyunimamy i3 cKOIoOmun 3 000A8aAHHAM 0604eux niope. Y cmammi po3easinymo numants onmumizayii cniegionowenns
peyenmypHux KOMNoHenmie Hanieabpuxamis 6inko80-8y2i1e600HUX 8iON0GIOHO 00 XAPHOBOI YIHHOCM, OPeAHONENMUYHUX
NOKA3HUKIE | CIPYKMYPHO-MEXAHINHUX 6IACMUBOCEL 36 OONOMO2010 CROCODY PilleHHs KOMNPOMICHUX 3a0ay bazamonapa-
Mempuunoi onmumizayii Memooom CROIYYEHUX 2padicHmig.

Knrouosi cnoga: ckonomunu, monouno-6inkosuil Konyenmpam, niope 2ap0ysa, niope MopKeu, onmumizayis, peyenmyp-
HUtl cKnao.

Puc.: 1. Tabn.: 2. Bion.: 9.

Pacwupenue accopmumenma npoOyKmos Numanus, Nogblulenue ux OUOIO2UYeCKOll YeHHOCMU, a MAaKdce co30aHue
NPOOYKMO8 HOBO20 NOKONIEHUS, OMBEYAIOUWUX MPedOBAHUAM 300P08020 NUMAHUSA, AGIAEMCS AKMYanbHOU npobnemoti. OOHuM
U3 HANPAseHUll Peanrusayuy Mo npooIeMbl AGIAEMCA Pa3padOMKA MEeXHON02Ull NPOUBOOCHBA MONOYHO-OENKO8bIX NOLY-
@abpuxamos na ochoge Konpeyunumama naxmel ¢ 0obasnenuem 08ouHsIX niope. B cmamve paccmompenvl 6onpocul onmu-
MUAYUY COOMHOWEHUS PEYENMYPHLIX KOMINOHEHMO8 NOLYPadpUKamos OenKogo-y2ne600HbIX CO2NACHO NUWEBOU YeHHOCTU,
opeanonenmuyeckux nokazamenei u CMpyKmypHO-MeXaHuieckux ceoucme ¢ HOMOowblo Cnocoba pewenus KOMIPOMUCCHbIX
3a0ay MHO20MEPHOU ONMUMUIAYUU MEMOOOM CONPSNCEHHBIX 2PAOUEHINOE.

Knrouesvie cnosa: naxma, monouno-6enkogwiii Konyenmpam, nope muikebl, Niope MOPKOSU, ONMUMUZAYUA, peyenmyp-
HbLIL COCMAB.

Puc.: 1. Tabn.: 2. bu6ba.:9.

Expanding the range of food, increase their biological value and create a new generation of products that meet the
requirements of a healthy diet is an actual problem. One of the realization of this problem is the development of technologies
for the production of semi-finished milk-protein based kopretsypitatu of buttermilk with added vegetable puree. The questions
of the optimization of the components of prescription semi protein-carbohydrate according to nutritional value, organoleptic
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characteristics and structural and mechanical properties by a process of compromise solution of problems multiparameter
optimization conjugate gradient method.

Key words: buttermilk, milk protein concentrate, pumpkin puree, carrot puree, optimization, prescription composition.

Fig.: 1. Tabl.: 2. Bibl.: 9.

IlocranoBka npodJjemu. HenocratHe crioXMBaHHS HEOOXITHUX OUIOKBMINTYIOUHX TIPO-
NYKTIB, TAaKUX SIK M’CO, MOJIOKO, pu0a CIpUsIO BUHUKHEHHIO cepiio3HO1 mpobiemu y chepi
XapuyBaHHS HaceJeHHs YKpaiHu.

PozmupenHs acopTUMEHTY MPOIYKTIB XapuyBaHHS, MIJABUIIEHHS X 010J0TTYHOT IHHOCTI,
a TaKOX CTBOPEHHSI MPOJYKTIB HOBOT'O MOKOJIHHSA, SIKI O BIANOBIAAIM BHUMOTaM 3J0pPOBOIO
XapuyBaHHS, € aKTyaJIbHOO Mpo0OsieMoro. SIK 0JIMH 3 HANpSAMKIB peaiizauii uiei npobaemu 3a-
MIPOIIOHOBAHO  PO3pOOJIEHHS  TEXHOJIOTIH  BHpOOHMUTBAa HamiBpaOpuKaTiB  OUIKOBO-
ByrineBoauux (HbB) Ha ocHOB1 Konpenumnitary i3 CKOJIOTHH 3 JI0JJaBaHHSM OBOYEBUX MIOPE 13
3aJJaHUMU OpPraHOJENTUYHUMH 1 CTPYKTYPHO-MEXaHIYHUMU BJIACTHBOCTAMHU Ta ONTHUMI3ALIII0
PENENTYPHOTO CKJIay po3po0ieHNX HariBpaOpUKaTIB.

AHaJi3 ocTaHHIX AocaigxkeHb i myOaikauii. /st BU3HaueHHS KOHCHUCTEHINII TUTaCTHY-
HUX HaniB(paOpuKaTiB 3py4yHO BUKOPUCTOBYBATH MOKA3HUK I'paHUYHOI Hanpyru 3cyBy (I'H3).
[TopiBHSIHO 13 3MIHOO BEIMYMH IHIIUX peosioriyHux BiactuBocted ['H3 HailOuibil uyTnuBuii
MOKA3HUK JI0 3MIHU TEXHOJIOTTYHUX 1 MeXaHIuHuX (pakTopis [1].

Sk cBimuaTh pocaiykeHHs [2; 3], BemunuuHa ['H3 qis pisHUX BUAIB KoBOacHOTO (apiry npu
3MiHI Bojiorocti Ha 1 % 3miHoeThes Ha 10—15 % 1 OLIbII, TOMI SK YHCIIOB1 3HAYCHHS 1HIITHX
BJIACTUBOCTEN 3a3HAIOTh HE3HAYHUX 3MIH. AHAJIOIIYHI 3aJI€KHOCTI CIIOCTEPIratoThCs IPU 3MiH1
3MICTY XKHUPY 1 cTyneHs noApioHeHHs (apiiB [2]. BiamosinHo mapamerp, 3a SKUM JTOCTOBIPHO
MO’KHA CYJIUTH PO KOHCUCTEHI[IO Ta SKICHI XapaKTEPUCTUKH IUIACTHYHHUX IMACTONOMIOHUX 1
(dapmeBux HamiBpadpukaris, € ['H3. Lleit mokasHUK MOKHA BUKOPUCTOBYBATH JIJIsl OI[IHIOBAH-
Hs ¢apuriB Ta HarmiBQaOpHUKAaTIB 3 IUTACTUYHOIO CTPYKTYPOIO B IPOLIEC] X BUTOTOBJICHHSI.

Sk cBimyath JiTepaTypHi JpKepena, eTanoHHi nokasHuku ['H3 s koBOacHuX (apiiiB Kojam-
BatoThes Big 450 [la mist cBunsunx capaensok 1o 700 Ia s koBOacu mrodutenbebkoi [4]. s
(apieBux HariB(paOpUKaTiB 3 POCIMHHOT CHPOBHHM ONTUMalTbHI TokazHuku ['H3 nexats y me-
xax Big 100 mo 700 Ia [5]. [IpoBeneni aBTopom [6] mocaimKeHHs TOKa3yioTh, 1o ['H3 macromo-
niOHUX BHUPOOIB Ha OCHOBI KUCIIOTO cHupa 3HaxoauThcs B Mekax 370...490 Ila. JlocmimkenHs
I'H3 dapury Ha ocHOB1 OUTKa MOJIOYHOT'O Xap4yOBOTO CBIMYaTh, IO IEW MOKA3HUK 3MIHIOETHCS B
iTepBati 380...630 Ila 3anexHO Bif KUTBKOCTI MoJjouHOro Outka [3]. SIk morimpHUIA 1HTEpBa
I'H3 ans monouno-6utkoBHX dapiriB aBTop [7] 06pas iHTepBan 300...500 I1a. dns dapmris 3 pu-
OHOT CUPOBMHU 3a3HAva€eThes, M0 AouuibHUM iHTepBas ['H3, 3a sikoro 3 gapmiB 1o0pe dpopmy-
I0ThCs IITY4YH1 HaniBdadbpukaty, ctanoBuThH 500...700 Ia [§]. 3Baxkatoun Ha HaBECHI JaHi, MU
npuiiMaemo oomeskenns s ['H3, HaniBabpukaris, 1mo npoekryemo, B intepsaii 450...700 Ila.

BinnoBigHo 10 pexoMeHaliil JOCHiHUKIB [9], K1 BKa3yBasiu, 110 3HAYHE TICPEBUILICHHS Ma-
COBOI YaCTKHM POCIMHHHUX KOMIOHEHTIB BHIE 30 % y ckiia/il NpOIyKTIB HA OCHOBI MOJIOUHOTO Oi-
JIKY IPU3BOAUTH JIO MOTIPIIEHHS CTPYKTYPHO-MEXaHIYHUX 1 OPraHOJIENTUYHUX OKa3HUKIB BUPO-
01B, 0OMEXYEMO MaKCUMaJIbHY KUIbKICTh ITpoTepToro mope 35 %. MakcumalbHy KUIbKICTh LIYKPY
oOmexxyeMo 3a cMakoM 20 %, OCKUIbKU OLIblIa KUIBKICTh I[YKPY HaJa€ Ay»Ke COJIOKOrO CMaKy i
oOMeKye HanpsIMU BUKOPUCTAHHS HamiBpaOpukariB. MIHIMaJIbHY KUIBKICTh LIYKPY OOMEXYEMO
5 %, OCKUIbKU MEHIIIa KUIbKICTh LIyKpY He OyJie Ha/laBaTy HamiB(paOpUKaTy COJIO0AKOTO CMAKY.

BuainenHs He BUpilleHMX paHille YaCTHH 3arajbHoi npodjemMu. OIHUM 3 KIIOYOBUX
YUHHUKIB, 10 (opMye mapaMeTpu BIANOBIIHOCTI XapuyOBOi CHUCTEMHU JI0 BJIACTUBOCTEH, SKi
BiJl HET OUIKYIOTh, € CIIOCI0 ONTUMI3alli CIIIBBIJHOLIEHHS i pelenTypHUX KOMIOHEHTIB. J{is
BUPIILIEHHS 3a/1a41 ONTUMI3allil MPOBOAATH LILIbOBE KOMOIHYBaHHSI peleNTypHUX IHIPEIIEHTIB
BIJIMOBITHO JIO KOMIUIEKCY Oa)kaHUX HATUBHUX BIIACTHBOCTEH.

Mera crarTi. I'0;10BHOI0 MeTOI0 Wi€l po6OTH € ONTUMI3alLlisl CIIBBIIHOIIEHHS pelenTyp-
HUX KOMIIOHEHTIB HamiB(paOpukariB OLIKOBO-BYIJIEBOJHUX 3 JI0/IaBaHHSIM OBOYEBOIO MIOPE Bi-
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JMOBIAHO JIO XapyoBOi I[IHHOCTI, OPraHOJIENTMYHUX MOKA3HUKIB 1 CTPYKTYpHO-MEXaHIUYHUX
BIIACTUBOCTEH.

Buxiax ocHoBHOro Martepiajy. 3 1i€f0 METOIO HaMH OYJI0 BU3HAYECHO palllOHATBHUHN 1H-
tepBan ['H3 nns naniBgabpukaris, 1110 MPOEKTYIOThCS. biikoBO-ByrieBoaH1 HamiBpadbpukaTu
IUIAHYEThCSI BUKOPUCTOBYBATH /Il BUTOTOBJICHHSI TaKUX BHUPOOIB, SIK CUPHHUKH, BapE€HUKH,
HAaYUHKH 1 T. 1H., a TaKOXK 30epiraTu MIIPHUIILOBAHUMHU Y 1eI0(PaHOBY 000JIOHKY. 3BaKarOuu
Ha rajly3b BUKOPUCTaHHS 1 METOM IIaKyBaHHsI, SIK eTajoHH1 noka3Huku ['H3 namu O6ynu npo-
aHaJ1130BaH1 BUMOT'H J10 (apIieBux HaniBhaOpukaTis.

Sk uiboBy (QYHKIIIO, IKY MU Oy/1eMO MPUBOJUTH 10 MAaKCUMYyMY, IpUHMaeMO BMICT OL1-
ka. BinnmoBigHo Ou10K y HamiBaOpuKaTax MICTUTHCS Y MOJIOYHO-OUIKOBOMY KOIPELMIIITATI
(MBK) ta oBoueBoMmy mrope, TOMy Ui HaniB(haOpukaTy OLIKOBO-BYIJIEBOJHOTO 3 IIOpE rap-
oy3a (HBBI') ¢yuxkuis naOyne Burssny (1), a ans HaniBpadbpukaty OUIKOBO-BYIJI€BOJHOTO 3
mope mopksu (HEBM) (2).

20,8-X,+1,2-X, = max, (1)
20,8-X, +1,4-X; — max. (2)

Jliig ontuManbHoOro peuentypHoro ckiany HBB mMu Bukopucranu cnoci0 pilieHHs KOMII-
POMICHUX 3a/a4 OararonapamMeTpU4HOi ONTUMI3allli METOJOM CIOJIy4€HUX TpaiieHTiB. Jlis
oOumciieHHs Oyno BUKopucTaHo HanoynoBy «Ilomryk pimensy» nakera MS Excel. Meroa no-
nsirae B 00paHH1 HUIbOBOI (PYHKIIIT, JIIMITOBAHOT 0O BCTAHOBJIEHOTO 3HAYEHHS, Ta OMKC 00Me-
KEHb 3 CUCTEMHU PIBHSHb.

daktopamu ontuMmizailii 0ysino oOpaHo:

X, — BMiCT mope rap0y3a;

X, — BMICT IIIOpE MOPKBH;

X, — BMICT LIYKpY;

X, — Bmict MBK 3anexuts Big 3Hauens X,, X5, X, 1 BU3HAYA€ThCA, K

X, :100—%)@. 3)
i=l
OyHKLIIMY, 110 XapaKTEPU3YIOTh 0OMEXEHHS BMICTY peLIENTYPHUX KOMIIOHEHTIB, IPUIHHSTO:
10<X, <35, 4)
10< X, <32, &)
5<X,<20. (6)
Bwmict ycix iHIpeieHTIB MOBUHEH OYyTH MO3UTUBHUM YHUCIIOM:
0<X,, (7)
0<X,, (8)
0<X,, 9)
0<X,. (10)

Cyma Mac IHTpeAi€eHTIB MOBHMHHA BIINOBILAATH KIHLIEBIH Maci rOTOBOIO HPOAYKTY 1 s
LbOTO 3aBJIaHHs cTaHOBUTH 100 I, TOMy HaK/IaJall yMOBY BMICTY PELIENTYPHUX IHIPEIEHTIB
3a 3arajbHOI0 MAcOIO CyMIllIi B IpaMax:

ams HEBT — X, +X, + X, =100; (11)
mmst HBBM — X, + X, +X,, =100. (12)
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3 ypaxyBaHHsAM piBHAHB (1) 1 (2) ans AkuX rpaHUYH1 0OMEKeHHs OyJau BCTaHOBJIEHI (min
— 450 Ila, max — 700 I1a) piBasHHSA (3) 1(4) Oynu 3BeneHi 10 MmakcuMymy. OTpruMaHi pe3yiib-

Taomums 1

OnmumanvHi cniggioOHOUIEHHA KOMNOHEeHmi8 mooenvHux cucmem HBB

Ha3pa peunentypHux KOMIOHEHTIB

KomoBane 3Ha-

MacoBa 4acTKa KOMIIOHEHTIB, I

YeHHSA HBBI' HBBM
MoJ109HO-01TKOBHI KOHI[CHTPAT X 54 58
[Trope rap0Oy3a X, 35 -
[Trope MopkBHU X3 - 31
Hyxop X4 11 11

Sk cBiguatTh JaHi pucyHka, 1006aBKa cradurizaTopa IpUBOIUTH JI0 MIIABULIEHHS OKa3HUKA
I'H3 monensHuxX cucteM. HailOuibll iHTEHCUBHO 1IeH Ipolec BiIOyBAa€ThCs B IHTEpPBajl KOH-
neHtparii crabinizaropa Big 0 1o 14 %. Y naBenenomy intepBaii ['H3 3pocrae mist moaens-
Hoi cuctemu HBBI Ha 35,2 % 1 mogenbnoi cuctemu HBBM — 28,1 %. Ilig yac HactymHOTO
MIJABUIIEHHS KOHIEHTpauii crtadbinizaropa 3poctanHs ['H3 ynoBuibHIO€THCA. 3BaXkarouu, 110
MakcumaiabHa Mexxa ['H3, sika BinmoBinae HamuMm Bumoram, ctranoButh 700 Ila, mpuitMmaemo
no BukopuctanHs y ckiani HbB 10 % cra6inizaTopa.

0.85
T'H3, klla

8 10

¥ =-0,0006x2 + 0,0265x + 0,4971

RZ:

12 14

y =-0,0008x2 + 0,0292x + 0,4643
RZ

0,9929

= 0,988

16 18 20

OnmumansraI'H3  ginpkicrs crabimizatopy y cucremi, %

Puc. Bnaue oobasxu cmabinizamopa na I'H3 modenvrux cucmem HEB

Takum 9MHOM, OCTaTOYHE ONTUMI30BaHe CHiBBiMHONIEHHsT KomnoHeHTiB HBB HaBeneno y

Tadm. 2.
Tabmums 2
Onmumanvui cnieBiOHOUIEHHS KOMNOHEeHmMI8 ModenvbHux cucmem HBB
Ha3pa peunentypHux KOMIIOHEHTIB MacoBa 4acTKa KOMIIOHEHTIB, I
HBBI HBBM
MoJ109HO-01TKOBHIT KOHI[CHTPAT 48 52
[Trope rapOy3a 32 —
[Trope MopkBHU - 28
Hyxop 10 10
Crabinizatop 10 10

BucHoBkM i mpono3uuii. Y xoai BUkoHaHHS po6otu Oyio nocnimxeHo 3minu ['H3 y mo-
JEBHUX CUCTEMAaX 3 OBOYEBUM ITIOpE 3aJIeKHO Bif cmiBBinHOmeHHs MBK, oBodeBoro mrope,
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craburizaTopa Ta IyKpy. 3a JOMOMOTOI CIOCO0y PIICHHS KOMIPOMICHHX 3a/1a4 Oararora-
pamMeTpuyHOi ONTUMI3allli METOJAOM CIIOJIYYEHUX TPAI€HTIB 3 BUKOPUCTAHHSAM HaJ0ya0BU
«[Tomyxk pimens» nmakera MS Excel oTprmMaHo onTUMalibHE CIIBBIAHONIEHHS! KOMIIOHEHTIB Y
OUIKOBO-BYIJIEBOJHUX HamiB(paOpukaTax 3 10JaBaHHIM OBOYEBUX MIOPE.

VY monanpiioMy IIaHyeThCS JOCHIKEHHS TIOKa3HUKIB Oe3MeKu po3pobieHnx HamiBhad-
pHUKaTIB, BUBHAYEHHS! OCHOBHHMX HAIPSAMKIB iX BUKOPUCTAHHS Y BUPOOHMIITBI MPOAYKILII pec-
TOPAHHOTO I'OCIOAPCTBA.
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