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IHHOBALIMHI TEXHONOr T XAPY4OBUX BUPOBHULTB

YK 664.162.038

DOI https://doi.org/10.37734/2518-7171-2022-3-1

MATEMATHUYHE MOJAEJIIOBAHHA
HPOIECY IOHOOBMIHHOI'O OYUIIEHHA CUPOIIIB
Y KPAXMAJIOMMATOKOBI MIPOMUCJIOBOCTI

M. B. AHJAPISIHOBA, kanauaar XiMiuHUX HayK, JTOLCHT;

B. O. TOJIOBEHKO, kaHmuaat TeXHIYHUX HAYK, JOICHT;

JI. C. TOJ1Y B, xanaunaT TeXHIYHUX HAYK, TOIEHT;

O. B. YEPBAKOB, nokrop TexHIYHUX HayK, podecop;

JL.JI. PYJAHEBA, kauuaat TeXHIYHUX HAYK, JOICHT
([epxaBHuil BUIIMI HABUAILHUH 3aKia]l « YKPaiHCHKUH AepKaBHUH XIMiKO-TEXHOJIOTTYHUH YHIBEPCUTET )

Anomauyia. [oHOOOMINHI CMONU WUPOKO 3ACMOCOBYIOMbCA 68 XAPUOGIli NPOMUCTIOBOCmE OJisl 0eMinepanizayii,
30azauennsl, nonipysanns / 3nebapeients ma iHwux npoyecie. 30Kkpema, 60HU He3AMIHHI 051 UPOOHUYMBA 1-
Kp0B8020 OypAKa, MPOCMUHHO20 YYKPY Md NiOCON00ACYB8AUI8 HA OCHOBI KPOXMATIO, BKIIOUAIOUY CUPONU 3 HUSLKUM
€eK@i8anNeHmMoM 0eKCmpPOo3U, 2NI0KO3U, PpYKMOo3u ma KyKypyO3saHi CUpoOnu 3 UCOKUM MICIOM (PPYKMO3uU.

Memoio pobomu € Haykose 0OIPYHMYBAHHS MA ONMUMI3AYISL MEXHON02I] I0HO0OMINHO20 ouuweHHs. (3Hebaps-
JIeHHS ma deMinepanizayii) cCuponie 2nKo3u 3 GUKOPUCIAHHAM [OHOOOMIHHUX CMOJ GIMYUZHAHO20 8UPOOHUYMEBA

V NOPIGHAHHI 3 IMNOPMHUMU AHATO2AMU.

Bemanoeneno, wjo Oinout egpekmuHum € 3nHebapeieHHs CUponia 210K03uU npu UKOPUCIAHHT KOMOTHOB8AHOT cuc-
memu KamioHim:aHioHim IMYU3HAHO20 GUPOOHUYMEA, HIJIC Y PA3i 3ACMOCY8anHs IMnOpmHuux aunanoeie. Illo ma-
KOHC NIOMBEPOIAHCYEMBCS SHUICCHHAM IOHHOT npogioHocmi cuponis enokozu 3 350 mCm/cm 0o 10 mCm/cm.

3a po3pobrenum mamemamuyHuM ONUCOM NPOYecy ma PiGHAHHAM pecpecii 6CMAH0BNEHo, W0 Ha 3abapeineH-
nicmo cuponie i pH cepedosuwya 3nauno eniusac KilbKicmos KAmMIioHnimy 6 cucmemi Kamioninm: aHionim i memnepa-

mypa npoyecy.

Knrouosi cnosa: cupon enokosu, 3a0apeienicmy, OUueHts, 0eMiHepanizayis, MoOenr08aHHs, ONMUMIZAYI.

IlocTanoBka mpo0sieMu B 3araibHOMY BHIJISIII.
B nanuii yac npu BUpOOHUITBI MIIIOKO3HUX a00 TITFO-
K030-(PpYKTO3HUX CHPOIIiB icCHy€e poliiema ix 3a0apBs-
neHocTi. OcobnrBO e BaXJIMBO y BUIAAKAX, KOJIU
CHpOIl HaJaJli BUKOPUCTOBYETHCS UI OTPUMAaHHS
PI3HHX BHJIIB XapuOBHX MPOIYKTIB, € IPE. SBIs-
FOThCSl BUCOKI BUMOTH JI0 3a0apBieHocCTi [1-4].

Tak, Ha JEAKMX HiANPUEMCTBAX OUYMIICHHS Ta
MoJlaNibllle  3HEOAPBIICHHS CHPOIIB 3/iHCHIOIOTHCS
3a JOIOMOTOIO MEPIITOBOrO aJCOpOCHTY Ta aKTHBO-
BaHoro Byruuist. OHaK Taka 0OpoOKa HEJ0CTaTHhO
edexruBHa. [licas TepMmocraTyBaHHSI CHPOITY, 00pO-
ONEeHOTO BUINE3TaJaHUM CIIOCOOOM, 3a0apBIICHICTh
HOro 3HaYHO 301IBLIYETHCS.

loHOOOMiHHI CMONM IIMPOKO 3aCTOCOBYIOTHCS
B Xap4oBii mpomMucioBocTi [5]. 3okpema, BOHH He3a-
MiHHI [UIi BUPOOHHUITBA OYpsSIKOBOIO, TPOCTHUHHOIO
LYKpPY Ta MiICOJOMKYBadiB HAa OCHOBI KPOXMAJIo,
BKJIIOUAIOYM CHPOIIN 3 HU3bKUM €KBIBAJICHTOM JEKC-
TPO3H, TIIOKO3H, (PPYKTO3U Ta KYKYpPYA3sIHI CUPOIH
3 BUCOKHMM BMICTOM (PPYKTO3H.

loHoOOMiHHI CMONHM BUKOPUCTOBYIOTHCS — JJISt
neMiHepaiizauii, 30aradeHHs, MoOJipyBaHHS  /

3HeOapBICHHS Ta IHIIKUX MpoIieciB. Bimomo, o cuporn
MOJKE MICTHTH Taki i0HH, K Harpii (Na*), kamii (K*),
samizo (Fe*), marwiit (Mg®"), kamewiii (Ca®), CI,
SO,>, NO*, a Takox pO3uMHHHI OLJIOK, OpraHiyHi
KHCIIOTH Ta 1HII OpraHiYHi CITOJIYKH, SKi MOXYTh
BILTMBATH HA KOJIip cUpoIry [6].

lorooOmirni cmoaum Dow i Purolite BukopmcTo-
BYIOTBCSI Y BCHOMY CBITI Y BUPOOHHUIITBI TMIPOMYKTIiB
Xap4dyBaHHS Ta HaIoiB. AJe IiHa Ta JOCTYIHICTH
10HOOOMIHHUX CMOJ IMIIOPTHOTO BHPOOHHIITBA 3HA-
YHAa JJIS BITYM3HAHUX BUPOOHUKIB Xap9IOBHX MPOIYK-
TiB. BUXOIs1UM 3 11bOTO, aKTyaj bHUM Ui PO3BHUTKY
Xap4yoBOi TPOMHCIIOBOCTI YKpaiHH € TPOBEICHHS
KOMIUICKCY TEOPETHYHUX Ta CKCIICPUMEHTAIbHUX
JOCITIDKEHb 3 METOI0 HAayKOBOTO OOIPYHTYBAaHHS Ta
pPO3pOOIJIEHHS CYyJacHHUX, BUCOKOC(HEKTHBHIX TEXHO-
JIOTiH 10HOOOMIHHOTO OYHIIEHHS CHPOIIB Y Kpaxma-
JIO-TTAaTOKOBIH TTPOMHUCIIOBOCTI.

AHaJi3 ocTaHHIX dOCTimKeHb i mMyOsmikamiii.
TexHOMOTiIUHI aCIeKTH PO3IIMPEHHS aCOPTHMEHTY
Ta / abo 3amiHa 10HOOOMIHHHMX CMOJI IMITOPTHOTO
BHPOOHMIITBA HA CMOJH BITYHU3HSIHOTO BHPOO-
HUIITBA Il 3HEOApBICHHS Ta JAeMiHepaizamil

© AnppissnoBa M. B., I'omosenxko B. O., I'ony6 JI. C., Yepsakos O. B., Pynuesa JI. JI., 2022 S
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CHPOIIIB € aKTyaJbHOIO MPOOJeMOIo, SIKi MpPUCBS-
YEHO Tpali BITYM3HSIHUX Ta 3apyODKHHUX BUYCHUX:
O. B. I'paboscrkoi, 1. B. Cupoxmana, Mebt Kibret,
H. L. Mudoga Ta in. [1-6]. IIpore, 3amumiaroTscs
HEBUPINIEHUMH OKpPEMi CTOpPOHH i€l mpodiemu
1 BUHUKAIOTh HOB1 BUKJIMKH.

®opmyBaHHs wineil crarti. Metoro poboTH
€ HayKoBe OOIpPYHTYBaHHS Ta ONTHMIi3allis TEXHO-
JIoTii 10HOOOMIHHOTO OUMWIICHHS (3HEOApPBICHHS Ta
JieMiHepaJi3aii) CHpOIIiB IITFOKO3H 3 BAKOPUCTAHHIM
10HOOOMIHHHX CMOJI BITYM3HSIHOTO BUPOOHHIITBA.

Marepiaau i meroau aociaimkenus. O0’ekTomMm
JOCHIKEHHST Oyl CHUPONH TJIFOKO3H, IO TPOUILIH
MOTIEPEAHE OYMIICHHS HAa TEPIiTOBOMY aJCOpOCHTI
Ta aKTUBOBAaHOMY BYT1JLIi:

Tabmuus 1
OcCHOBHI MOKA3HUKH CHPOIY IIIOKO3H

HaiimeHyBaHHS IOKa3HUKA I-llomep napT211
Bwict cyxux pedosun (CP), % 37,20 39,00
3uavenns pH 5,30 4,74
Kucnorue uucno, mr KOH/r 5,40 5,67
lonna npoBigHicT, MKCM/CM 348,00 355,40
3a0apBICHICTh, OJI.ONT.IYCT. 0,022 0,014

Jiist 3HEOapBIeHHS Ta AeMiHepaizallii 0yi10 BUKO-
pHUCTaHO:

— ioHooOMiHHI cMomu BupoOHuITBa T «Cmomim»
(M. Kam’stHCBKe): cruitbHOKMCIIOTHIE KatioHiT KCM-2 s H'
¢opmi, cunbHOOCHOBHUH aHioHIT AMn B OH™ dopmi,
cnmabkoocHoBHHH aHioHiT AHC B OH™ hopmi;

— ioH000MiHHI cMonu BupoOHunTea «PUROLITE

Internation Limited» (BemukoOpuTaHis):
_—° 2
./
/ o
b hd /./: .4
o
3 —"O/A/A 3
/‘/I{Q “
E / OA rrrrrr A N A N
ki /21; L

V,06'emiB cupony/o6'em ioHiTy

Puc. 1. Kpugi 3Minu 3a0apBJIeHOCTI CHPOITY IVIIOKO3H
NpH 10ro NponycKaHHi 4epe3 map ioH0o0OMiHHOY
cmouu: 1 — Anionit AHC (npu 70°C);
2—Karionit C150H:Anionit A103S (nmpu 70°C); 3 —
Karionitr KCM-2: Anionitr AHC (npu 70°C);
4—Karionit C150H:Anionit A103S (mpu 60°C);

5 — Karionit KCM-2:Anionit AHC (pu 60°C).
ChiBBigHomenus kationiT:anionir = 1:1.

cunbHOKMCnoTHUM  Kationit CI50H B H' dopwmi;
cunbHOOCHOBHMH aHioHIT A103S B OH- dopmi;

Bukaax ocHOBHOro mMarepiajy I0CTiT:KeHHS.
Bigomo, 1m0 cupon IoKo3H, SKHH OTPUMYIOTH Tif-
POITI30M KpOXMAJI0, MICTUTh MiHEpalbHI PEYOBHHH,
3a0apBIIIOI0Yi KOMIIOHEHTH, SKi MOXYTh OyTH TIpen-
CTaBJICHI OPTaHIYHUMH KUCJIOTaMH, T1IPOKCHUMETHII-
¢bypdyponom Ta mpoTeiHOBI MaTepiaau, 10 TPU3BO-
JIATh JI0 3Ha4YHOI 3a0apBieHHOCTI [5, 6]. Tomy ms
e()eKTHBHOTO OYMIICHHS Ta 3HEOAPBICHHS IyKPOBUX
Ta DIIOKO30-PPYKTO3HUX CHPOIIB 3aCTOCOBYETHCS
HE TUTbKM BUKOPUCTAHHSI OKPEMOTO THITY 10HITY, aje
1l KOMOIHOBaHI CUCTEMH KaTiOHIT/aHiOHIT.

3Bakaroun Ha IIe, Oyl0 arnpoOOBaHO KOMOIHO-
BaHI CHCTEMH KaTiOHIT:aHIOHIT (CITiBBiJHOIICHHS
1:1) Bitumznasnoro (KCM-2:AHC) Ta 3aKopAoHHOTO
(A103S:C150H) BupoOHuuTBa (pHrc. 1).

BcranoBieHo, mo e(eKTHBHICT 3He6apBJ'leHH}I
CHpOMIB 10HOOOMIHHUMH CMOJIAMH BITYU3HSIHOTO
BUpoOHUITBA (puUC., KpuBi 3 1 5) BUIIa, HIX y pasi
3aCTOCYBaHHS IMIIOPTHUX aHAJOTIB: CHIBHOKHCIIOT-
Horo katioHity C150H i cimaGoocHOBHOTO aHiOHITY
A103C (« PUROLITE Internation Limited», Anris)
(puc., kpuBi 2, 4).

BigmiHHOCTI y 3a0apBICHOCTI CHUPOIIB TIIOKO3H
NpY TPOMYCKaHHI 4epe3 aHIOHIT Ta 4Yepe3 CUCTEeMY
KaTiOHIT:aHIOHIT MOXYTh OyTH OOYMOBIJICHI THUM,
[I0 Ha CHCTEMI 10HITIB CIOCTEPIraeThbcsi MOCTYMOBE
BUIAJICHHS 3 PO3YMHY CHPOITY KaTiOHiB, SIKi B TOJaJTb-
HIOMY HE CIPUYUHSIOTH TEPEIIKOA AJSl BHIAICHHS
3a0apBIIOI0YNX pedoBUH. Lle Takok MOKHA MiATBEp-
JUTH 3HAYHUM 3MCEHIICHHSM 10HHOI TNPOBIAHOCTI
3 350 MmCwm/cm o 10 mCwm/cm Ta pH (puc. 2).

[Tpu mpomyckaHHI CHUpPOIY IJIIOKO3H 4epe3 10HOo-
oOMiHHI cMonu B ofgHakoBux ymoBax (T=70°C), mo

6.4-
6.2 S e L
6,0 -~
584 /

5,6 ><

- 54] W 0\ BUXiHUIA cvpon 1 I'IapTII

ro¥ [ CRER Lo RN Beg - Qv Lo IORRRRER Q-mmm-O-m e o
5,2
50] e

] A \ 2
48] BI/)XI,D,HVIVI cvpon 2 napTl\\ .
e e
4,6—_ A .3
414 T T T T T T
0 2 4 6 8 10

V,06'emiB cupony/o6'em ioHiTy

Puc. 2. Kpusi 3minu pH cupony riioko3u npu ioro
NPONyCcKaHHI Yepe3 1mIap i0HOOOMiIHHOT cMOJIM:
1 — aunionit AHC (npu 70°C);
2 — karionit C150H:anionit A103S (npu 70°C);
3 — karionit KCM-2:anionit AHC (npu 70°C).
ChiBBigHomeHHs kaTioniT:anionir = 1:1.
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BiJITIOBIZ]AI0OTh BUMOTaM TEXHOJIOTIYHOTO TPOIECY
BUPOOHMIITBA CHPOITYy TIIOKO3H, OyJ0 BCTaHOBJICHO,
IO CMOJIM 3aKOPAOHHOTO BHPOOHHIITBA BTPavyaroTh
3[aTHICTD JI0 3HEOAPBJICHHS CUPOIIIB BXKE Ha MOYATKy
npotecy 3HeOapsieHus (puc. 3, kpusi 1, 2). B Toii xe
Yac CMOJH BITYM3HSIHOTO BHUPOOHHLTBA E(QEKTUBHO
3HEOApPBIIOIOTh NPOTITOM TPHUBAJIOro uacy (puc. 3,
KpuBi 3, 4).

€IMHUM HEOJIKOM NPH BHUKOPUCTAaHHI CHCTEMH
KCM-2:AHC npu cniBsignomenHi 1:1 € e, mo pH
PO3YHMHY CHPOINY DIIOKO3H y Mpoleci 3HeOapBIeHHS
MOCTYTOBO 3MEHIIYETHCS HUXKYE AOMYCTHMOTO 3Ha-
yeHHs (pH=4.6).

VY 3B's13ky 3 UM OyiiH MPOBEACHI JIOCITIHKSHHS
JUIs. BCTAaHOBJICHHSI ONTHMAaJIbHOTO 3HaueHHs pH Ta
3a0apBIEHOCTI NIISIXOM Mig00py ONTUMAalbHOTO
CHIBBiIHOILICHHS KATIOHIT: aHIOHIT, BapilOlOuM TEM-
MepaTyporo Mpolecy 3HeOApBICHHS Ta MIBHIKICTIO
¢inprpanii. st uporo Oyno 31iHCHEHO TUIAHYBaHHS
EKCIIEPUMEHTY IUIIXOM ITOBHOTO TpH(AKTOPHOTO
eKcTiepuMeHTy. SIk OCHOBHI (hakTopu Oynu oOpaHi:

X, — KiIbKicTh ¢M’® KaTioHiTy 710 1 cM® aHiOHITY;

X, — Temneparypa npouecy, °C;

X, — IBUAKICTb (PiIbTpaLii, MI/XB.

BapiroBannsi ganux (akTopiB 3yMOBIIOE OCHOBHI
IIPOIIECH, XapaKTEPHi JIIs TEXHOJOTrii i10HOOOMIHHOTO
3HeOapBiICHHSI Ta JeMiHepamizauii cupormiB. Mexi
3MiHH JIOCTIPKYBaHHX (PaKTOPIiB HABEACHO y Ta0muIi 1.

Tabmuus 2
Mesxi 3Minu paxTopiB
PiBenb nmianyBaHHsA Meski swinm
X, X,, °C | X,, Ma1/xB

OcCHOBHHI1 piBeHb 0,85 70 4
Iarepsan BapitoBanas | 0,15 10 2
BepxHili piBeHb 1,0 80 6
HwxHilt piBeHb 0,7 60 2

Bubip mex 3MiHM (akTOpiB TPYHTYEThCS Ha
BuMorax JICTY nmirounx miANMpUEMCTB KpoXMalona-
TOKOBOT ITPOMMCIIOBOCTI, a TaKOX 3a IMOIEPEAHBOIO
Cepi€r0 eKCTIEPUMEHTIB. SIK KpUTepil OI[iHKU BILTHUBY
JOCIiKyBaHUX (PaKTOpiB 0OpaHO OCHOBHI XapakTe-
PUCTUKH CHPOMIB:

0,05+
: w2
0,04 - v
2
: ,
2 0,03
g
a
5
% V/,V’v———v‘l
2 | // )
§ I\ e
2 4 6 8 10

V,06'emie cvpony/o6'eM ioHiTy

Puc. 3. Kpusi 3minu 3a6apBJieHocTi cupony
[NIIOKO3H MPH HOro mMpoImycKaHHi Yepe3 map
i0HO0OMIHHOT cMOJIM Ta MiCJIs1 TEPMOCTATYBAHHS:
1 — Karionit C150H:anionit A103S (mpu
70°C, 6e3 TepmocTaryBanHs); 2 — KaTioniT
C150H:anionitA103S (mpu 70°C, micas
TepmoctaryBanns); 3 — Karionit KCM-2:anionit
AHC (npu 70°C, 6e3 TepMOCTaTYBaHHA);

4 — Karionit KCM-2:aunionit AHC
(mpu 70°C, mic/1sl TePMOCTATYBAHHS)

V¥, —3abapBieHiCTh CHPOITY IIFOKO3H, OI. OIT. TYCT;

V¥, — pH cupormy rimtoko3u.

[Iporpama  mOCIHIIKSHHS
y MaTpHIIIO [IaHyBaHHS:

[Tix yac OOpOOKM pe3ynbTaTiB EKCIIEPHUMEHTIB
nepeBipKa OJHOPIAHOCTI Juctepcii 3/iicHIoBaIacs
3a kputepiem KoxpeHa, 3HaYUMICTh Koe(illieHTIB
piBHSIHHS perpecii — 3a kpurepiem CTblofIeHTa, aJIeK-
BaTHICTH PIBHSHB — KpHuTepito Dimepa.

B pesynmbrari craTHCTHUHOI OOpOOKH eKcrepu-
MEHTaJbHUX JIAaHUX OTPUMAaHO PIBHSIHHS perpecii, sKi
a/IeKBaTHO OIUCYIOTh BILJIMB JIOCIIDKYBaHHUX (haKTO-
piB Ha Tporiec 3HeOAPBICHHS CUPOIIB:

Y, =0,00435+0,00234-X,+0,00099-X,+0,00019-X,
+0,00048-X,X, — 0,00013-X,"X,
V,=4,82-0,38X, +0,055X,

Oyma  3akiaacHa

Tabmums 3
Marpuus nJIaHyBaHHS Ta pe3yJbTaTH eKCIIePUMEHTY
Konosani 3HaueHnns HarypaabHi 3Ha4eHHs
dakropin aKTOpiB i Y,
X, X, X, X, X, X, Hocain 1 Hocain 2 Hocain 1 Hocain 2
-1 -1 -1 0,7 60 2 0,0012 0,0013 5,19 5,17
+1 -1 -1 1,0 60 2 0,0048 0,0049 4,37 4,38
-1 +1 -1 0,7 80 2 0,0025 0,0023 522 5,23
+1 +1 -1 1,0 80 2 0,008 0,0083 4,49 4,5
-1 -1 +1 0,7 60 6 0,0018 0,0017 5,18 5,16
+1 -1 +1 1,0 60 6 0,0054 0,0058 4,35 4,33
-1 +1 +1 0,7 80 6 0,0025 0,0028 5,24 5,25
+1 +1 +1 1,0 80 6 0,0081 0,0082 4,55 4,52
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AmHaniz piBHAHB perpecii JO3BOJUB BHIUINTH
YMHHUKH, 110 BIUIMBAIOTH TpoLec 3HeOapBICHHS
cupomniB. Tak, Ha 3a0apBieHicTh cupomniB 1 pH cepe-
JIOBHII[A HAWOUIbIE BIUIMBAE KIIBKICTh KaTiOHITY
B KOMOIHOBaHi# CUCTEMI KaTiOHIT: aHIOHIT i TeMIiepa-
Typa npouecy. LIIBuaxicts ¢inbrpanii B 1ociiaKyBa-
HOMY Jliaria3oHi He BIUTUBA€E 3a0apBICHICTh CHPOIIB,
1 BIUTMBaE 1X moka3HuK pH.

BucHoBku i3 3a3HavyeHuX mnpodgem i mnep-
CHEKTHBH TMOJAJBIINX TOCHIAKEeHb y MOTAHOMY
Hanpsimi. HaiiGinsm npunaTHuME 111 3HEOapBICHHS
CHpOIIIB TATOKOBOTO Ta IJIIOKO3HOTO BHPOOHHWITBA

BU3HAHI I0HOOOMIHHI CMOJIM BITYM3HSHOTO BUPOOHU-
nrea KCM-2:AHC.

BcranosineHo, 110 miporiec 3He0apBiIeHHS Ta IeMi-
Hepami3allis CHpONy TIJIIOKO3W BigOyBaeTbcsi Hali-
0ipI e()EeKTHBHO MPH BUKOPHUCTaHHI KOMOIHOBaHOT
CHCTEMH KaTiOHIT:aHIOHIT BITYM3HSHOTO BHUPOOHU-
nrea KCM-2:AHC.

PozpobrieHo MaremMaTHYHUI OMKC BiJIIOBIIHOTO
MpolLeCcy Ta OTPUMaHO PiBHSIHHS perpecii, 3a 10momMo-
TOI0 YOTO BCTAHOBJICHO, 1110 HA 320apBIIEHICTh CHPOIIIB
i pH cepenoBuiia 3HAYHO BIUIMBAE KIIbKICTh KaTIOHITY
B CHCTEMI KaTiOHIT: aHIOHIT 1 TeMIieparypa IpoILecy.
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ion-exchange purification of syrups in the starch-treacle industry

Abstract. lon exchange resins are widely used in the food industry for demineralization, enrichment, polishing /
decolorization, and other processes. In particular, they are indispensable for the production of sugar beet, cane
sugar and starch-based sweeteners, including low-equivalent dextrose, glucose, fructose and high-fructose corn
Syrups.

The purpose of the work is the scientific justification and optimization of the technology of ion-exchange
purification (decolorization and demineralization) of glucose syrups using ion-exchange resins of domestic
production in comparison with imported analogues.
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It has been established that the decolorization of glucose syrups is more effective when using the combined
cationite: anionite system of domestic production than when using imported analogues. This is also confirmed by a
decrease in the ionic conductivity of glucose syrups from 350 mS/cm to 10 mS/cm.

According to the developed mathematical description of the process and the regression equation, it was
established that the color of the syrups and the pH of the medium are significantly affected by the amount of
cationite in the cationite: anionite system and the temperature of the process.

Key words: glucose syrup, coloring, purification, demineralization, modeling, optimization.
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HPOAYKTU IIEPEPOBJEHHSA KABBY3A -
JKEPEJIO IPUPOJHUX XAPYHOBUX COPBEHTIB

C. A. BAKAW-)KEXEPYH, kaunuiaT TeXHIYHUX HAYK, JOIEHT

M. M. AHTOHIOK, xanauaar TeXHiYHUX HayK, JOIEHT
(HamionansHult yHIBEpCUTET XapUOBHX TEXHOJIOTIH)

Anomauis. Jlocniodceno xapuogy yinHicmob Kasoby3a, 8paxo8yrodu wo i € MOLEKVIAPHUM 2ibpudom eapbysa, 0o-
CIOHT OaHi NOPIGHAHO 3 BMICIOM 8ANCIUBUX HYMPIEHMIB Y 2apOy3i. OOTPYHMOBAHO OCHOBHT MEeXHON0STUHI napamempu
ompumanns niope kasoysa. Busnavweno @izuxo-ximiuni ma opeaHorenmuyHi NOKA3HUKU SKOCHE 20M08020 NPOOYKMY.
Bcemanosneno, wo 3azanvruii 6Micm Xap4osux 6010KOH ) niope kagoysa cxknaoace 3,2 %, 30kpema emicm KIimKoGUHU
ma eemiyentonos cmanosums 1,7 %, 6000pO3UUHHO20 A 6000HEPOZUUHHO20 NeKMUHY, 8i0noegiono, 0,62 i 0,88 %.

Biomiueno, wo y npoyeci niocomosku niope kagbysa emicm simaminie 3uusicyemocsi va 15...30 % nopiensino
3 6UXiOHO0I0 cuposunoio i ckaadac: gimaminy E— 0,9 me, P — 45,4 me, f-kapomuny — 8,4 me, B,— 78,5 me, prasono-
i0ig — 253 me na 100 & npodyxmy.

Buuasxu, siki 3anuwaiomscs nicas 8iOMUCKAHNA COKY 3 M AKOMI Kagby3d, OOYiNbHO GUKOPUCMAMU 0151 OMpPU-
Manus Kasdy3060-nekmunosoi nacmu. Hamu po3pobieno npuHyuno8o-mexnonoiuny cxemy ompumants Kagoy3o-
80-NeKMUHOB0I nacmu, 0OIPYHMOBAHO OCHOBHI napamempu npoyecy. Busnaueno ocHo6Hi NOKA3HUKU AKOCMI NeK-
MUHOBMICHO20 NPOOYKMY.

Hocniosceno ¢hizuxo-ximiuni noxasHuxu xagby30680-neKmuHO80i nacmu: MAacoea Yacmkda CyXux pedosun (3a
pedpaxmomempom) cknaoace 12,5 % macosa wacmka nekmurnogux pewosur — 0,9 %, 3azanrvna kuciommuicms (y ne-
pepaxyHky na sonyuny kuciomy) — 0,4 %. Buznaueno opearonenmuuni NOKA3HUKY KA80Y3080-NeKMUHOBOI nacmil.
3a 306HIWHIM BUSIA0OM KABOY3080-NEKMUHOBA NACMA € NACMONOOIOHOI0 0OHOPIOHON), PIBHOMIPHO NPOMEPNON)
MAcCoI0 3 HE3HAUHUM BKTIOYEHHAM YACMUHOK M'AKOMI; NPOOYKM MA€E KUCO0-CONOOKUL, YUCMUL, Ka80Y306Ull CMAK,
3 NPUEMHUM 0BOHEBUM 3ANAXOM, HACULEHO20 NOMAPAHYEB8020 KONbOPY.

Ompumani npodykmu nepepobnenis Kagoysa — niope ma Kagoy3080-NeKMUHOBA NACMA MONCYMb OYMU 8UKOPU-
cmani O OMPUMAHHS NPOOYKYIT Y 3aK1A0AX 2POMAOICHKO20 XAPUYBAHHS (MYCUL, Jicele, 3aNiKaHKu moujo), y 8UpoOHU-
Ymei X1i000YI0YHUX MA KOHOUMEPCLKUX 8UPODI8 (hYHKYIOHATLHO20 MaA NIKY8ATbHO-NPODINAKMUUHO20 NPUSHAYEHHS.

Knrwouoei cnosa : xasbys, npodyxmu nepepobnenns, niope, Kagby3080-neKmMuH08a NAcmd, Xapioei G0J10KHd,

NEeKmuH.

IlocTanoBka npod/eMH y 3araibHOMY BUIVISITI.
AKTyaJIbHUM 3aBJIaHHSIM (axiBI[iB XapuoBO1 IPOMHC-
JIOBOCTI € PO3POOJICHHSI 1HHOBALIWHUX IPOAYKTIB
3 BUCOKOIO O10JIOTTYHOIO IIHHICTIO, SIKI € JPKEPEJIOM SIK
BOKJIMBUX CHEPTOreHHHUX PEYOBHH TaK 1 HEOOX1THUX
MIHOPHHUX KOMITOHEHTIB 1Ki — BiTaMiHiB, (peHOIBHUX
PEYOBHH, MiHEpAILHUX CHONYK. Ba)IMBUM € Takox
HasBHICTh y CKJIaJi MPOMYKTIB TPUPOJHHUX Xapyo-
BUX COpOCHTIB, 30KpeMa IEKTHHIB, TEMIIEIION03,
KIIITKOBHHH, MOJICaxapyiiB TiIpOOIOHTIB SIKI MaOTh
JICTOKCUKAI[IMHI Ta PajioNpOTEKTOPHI BIACTHUBOCTI,
3[aTHI TIO3UTHUBHO TUIMBATH Ha JiSIBHICTH HITYHKO-
BO-KHUIIIKOBOTO TPAaKTY, CEPILEBO-CYJMHHOI CHCTEMH,
3HIDKYIOTH PIBEHb XOJIECTEPUHY Y KPOBI TOIIIO.

Jug  oTpuMaHHS TEKTHMHOBMICHHMX MPOIYKTIB
JIOIUIEHO BUKOPHCTOBYBATH SIK TPAIUIIIHI Ta IPHUH-
LUTIOBO HOBI BWJIM POCIIMHHOI CUPOBHHHU TaK i BiJl-
XOJI KOHCEPBHOT MPOMHUCIIOBOCTI. B manuit yac pos-
pPOOJICHO PsIl TEXHOJOTIYHHX CXeM BHUPOOHHIITBA
MEKTHHOBHX PEYOBHH 13 IUIOJIOBUX Ta OBOYEBUX
BHUYaBOK, 5KiI 0a3ylOThCS HA MEPEBEICHHI HEPO3UHH-
HOTO MPOTONEKTHHY B PO3UMHHHI TIEKTHH 13 MOJJTb-
MM BHJIIJICHHSM HOTO 3 €KCTPAKTY.

YTBOpPEHHSI PO3UYMHHOTO IEKTHHY BiJOyBA€ThCS
TAKOXK TpU 3BUYAWHIN rigpoTepMiuHiil 00poOII

10

POCIMHHOI TKaHUHU. [Tpu 11bOMY HE BECh NPOTOIEK-
TUH NIEPEXOJUTh Yy PO3UYMHHUHN CTaH, a yTBOPEHUH
PO3UMHHUI TMEKTHH MiJA€ThCs YaCTKOBIN JAECTPYK-
11ii, BHACIIJOK YOr0 BTPAva€ PsiJi CBOIX LIHHUX TEX-
HOJIOTIYHHMX BJIACTMBOCTEH, 30Kpema 3JIaTHICTh JI0
JIparyie yTBOPEHHS.

AHagi3 ocTaHHiX aocaimkeHb i myOsmikamiii.
PozpoOiieHHsIM €OCO0IB OTpUMaHHSI TEKTHHOBMIC-
HUX TPOAYKTIB, JOCHI/DKCHHIO iX BJIACTHBOCTEH
3aiiManucs HaykoBIli JJoruenko JI.B., Kapmosua H.C.,
Cimxopuu [".E. [1], Kaprens M.T., Mapnanenko B.K.,
Crpenxo B.B. Kymuuk JI.A. [2], KpanuBauipkal.O. [3],
Kymank MLIL [4], Cyxenko FO.I'., 'mateako M.A.[5]
Ta 1HIII.

JlociipkeHH 0 010JIOTTYHUX OCOOIMBOCTEH, arpo-
TEXHIKH BUPOLIYBaHHSI, JIIKyBaJIbHUX BIACTHBOCTEH
Ta TEPCIEKTHB 3aCTOCYBaHHA KaBOy3a NPUCBSTUB
cBoi HaykoBi npaiii [loromanbebkuii A.l., FOpkeBuu
L. I. Bopo6iiosa B. @. JIpo3na B. A. Kaman JI. H. [6-9].

KaBby3 Ta mpomykTn Horo nepepoOieHHs peKOMEH-
JYIOTh BXKUBATH Y JIIKyBaIbHO-TIPOPIIAKTHIHOMY Xap-
YyBaHHI, [IPU apTPHUTAX, aTOHIi KUIICUHHKY, EK3eMi Ta
ricopiasi, MOpyIIeHHSIX 0OMiHY peuOBHH [6].

HasBHicTh 3HauHOi  KUIBKOCTI  [-KapoTHHY
y KaBOy3i 3a0e3reuye NpOTUITYXJIMHHUHA e(eKT, Ma€e

© Baxaii-Kexepyn C. A., AuToHtok M. M., 2022
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3Ha4YeHHS Y MpoQinakTuli i JIKyBaHHI aTepocKiie-
po3y. 3aBIsSKA KOMIUIEKCY IMEKTHHIB, BITaMIHIB Ta
IHIIMX O10JIOTIYHO aKTUBHUX PEYOBHH KaBOY3 1 MPoO-
OYKTH HMOTO TepepoOJeHHs PEKOMEHIOBAHO IIpH
3araJlbHOMy BUCH@)KCHHI OpraHi3My, naia0eri, s
JUTSYOTO 1 JIETMYHOTO Xap4yyBaHHs, 3aXBOpPIOBaH-
HSIX TIEYiHKH, HUPOK, CEPIEBO-CYAMHHOI i HEPBOBOL
CUCTEMH; CTaTEBUX PO3JIaJiB, 0COOIUBO B pa3i iMIO-
TEHIII] Ta aJIecHOMH MPOCTATH y YOJIOBIKiB [7].

[Iponyktn Ha ocHOBI KaBOy3a € e(eKTHBHUM
3ac000M AJIsi O3JIOPOBJICHHS, CIIPUAIOTH BUBEJICHHIO
PamioOHYKIiiB Ta BaXKUX METajiB 3 OpraHizmy
moauHu [8].

KapOy3 € WIHHOIW CHPOBHHOI, BiH MICTUTh
3HAYHY KUIBKICTh MEKTHHY, HYKPiB (TIIOKO3Y, GpyK-
TO3Y); TeMIIIEII0II03Y, KIITKOBHRY, BiTaMinu C, E, PP,
-xapoTuH, BiTaMiHu rpynu B; comi kaniro, KanbLilo,
Marsito, 3amisa [9].

VY nmitepatypi BiACyTHI AaHi IoA0 ciocoly mepe-
poOneHHs kaBOy3a JUIsi OTPUMaHHS MIOpe Ta MEeKTH-
HOBMICHOI MacTH, aHaNi3y XiMIi4YHOTO CKJIaay AaHUX
MIPOTYKTIB.

®opmyBaHHsa uijieil crarri. MeTtoo Hamoi
poOOTH € OOIpYyHTYBaHHSI TEXHOJOTIUYHHX Iapame-
TpiB OTpUMaHHsI KaBOY30BOrO miope Ta KaBOy30-
BO-TIEKTUHOBOI MAacTH; JOCIHIPKEHHsI XapyoBoi LiH-
HOCTI JJaHUX MPOAYKTIB mepepoOieHHs kKaBOy3a.

3a/uis HOCSTHEHHSI METH OyJI0 MOCTaBJICHO BUPi-
IIUTH TaKi 3aBAaHHS: 1) OCHIIUTH XIMIYHHUN CKJIa]|
KaBOy3a; 2) HAyKOBO OOTPYHTYBaTH TEXHOJIOTIYHI
napaMeTpu OTPUMaHHS TPOAYKTIB IMepepoOIcCHHS
kaBOy3a; 3) IOCHIIUTH TOKA3HUKH SIKOCTI KaBOy-
30BOTO TMIOpEe Ta KaBOY30BO-NIEKTHHOBOI MAaCTH;
5) HagaTH peKOMEeH ALl 00 BUKOPUCTAHHS JaHUX
MIPOLYKTIB MepepoOIeHHs KaBOy3a.

O0’exkt i mpemmer nociaimxenHsa. OO0’ exTom
JOCHIKeHb € KaBOy3 Ta MpPOAYKTH HOro mepepo-
Onennst. [IpeMeToM TOCIIKEHHS € XapuoBa LIHHICTh
kaBOy3a, TEXHOJIOT1YHI MapamMeTpy OTPUMaHHS KaBOy-
30BOTO TIOpE Ta KaBOY30BO-NMEKTHHOBOT M1ACTH; MTOKa3-
HUKH SIKOCTI TIPOAYKTIB IepepoOIeHHs KaBOy3a.

PesynbraTtn pocaimkennsi. KaBOy3 — moineky-
NspHUE T10pua KaByHa i rapOy3a — € [IHHUM BUIOM
0BOYEBO{ BITUM3HSHOI CHPOBHHH JUJIsl BUPOOHUIITBA
MPOLYKTIB 03I0POBYOTO TpHU3HAUEHHS. M’ SKOTb
kaBOy3a Ma€ XOpOIlli OPraHOJENTHYHI BIACTHBOCTI
1 Moke OyTH BHKOPMCTaHa JJIsl BUTOTOBJICHHS COKY,
MIOpe, Ta 1HIINX XapYOBUX MPOIYKTIB.

Hamu mociiokeHO BMICT BaXKIIMBUX HYTpPi€H-
TiB KaBOy3a, BPaXxOBYIOUH IO BiH € MOJEKYIIPHUM
riopuoM rapOy3a, Juist TOPIBHSHHS MOJIAaHO JTOCITIIHI
JlaHi 01010 XiIMIYHOTO CKiIaay rapOysa, Taom. 1.

OTpumani pe3ynbTaTH KOPENIOITh 3 JaHUMH
AL INoromanekcekoro [8] 1 moka3yroTh, 1110 kKaBOy3, 3a
Xap4oBOIO I[IHHICTIO TiepeBeplrye rapOy3, 30kpemMa
3a BMICTOM BiTaMiHiB, I[yKpiB, TIEKTHHOBHX PEUOBHH
Ta KIITKOBHHH.

Hamu orpumano y naboparopHHUX yMOBaxX Ta
JIOCJIIJKCHO OCHOBHI IMOKa3HUKH SKOCTI KaBOYy30-
BOTO IIOPE.

Taomuusg 1
XimiuHuMii CKJIA CHPOBHHH
IMoka3Huk 3uauennn
Kag0y3 Tap0Oy3
Bwuicr CyXI(:IX 16,7 8.8
peuoBUH, %
Binok, % 0,6 0,5
Kup, % 0,05 0,06
Lyxpu, % 12,3 5,0
HeKTI/IHOB; 15 0.7
peuoBuHH, %
KuitkoBuna, % 1,7 1,2
OpFaHl‘-IIf)l 0.1 0.1
kuciaotu, %
Biramin E, mr 1,2 0,6
B-xapoTHH, MT 18,5 10,6
Acxkop6iHoBa 375 10,5
KHCJI0Ta, MT
PyTtun, Mr 67,4 55,8
B, mr 84,2 75,3
DeHoNbHI 328 285
CIIOJIYKH, MI'

[TinroroBka mrope kaBOy3a BKIIIOUaIa MUTTS CHPO-
BUHHW, OYHUIICHHS, BHIAJICHHS HACIHHS, HApI3aHHSI
[IMaTOYKaMH, ONaHIIyBaHHS, MPOTHUPAHHS, TOMOTe-
Hi3arlio, macTepu3ariito, (acyBaHHS 3 IONAJBIITIM
30epiranasm.

Ounnieny M’ 4KOTh KaBOy3a Hapi3aial IIMaTod-
kamu 8...12 MM, ONaHIIyBajgud TOCTPOIO ITapOI0
3a temmeparypu 96...98°C mpotsrom 5...7 XB.,
Jai Macy MPOTHPAIHM Kpi3h CHUTO 3 iaMETPOM
otBopiB 0,7...0,8 MM, TOMOTEHI3aIli0 MIOpe 3Mii-
cHIoBanu Omenaepom 3a mBuakocti 15000 06/xs.,
nacTepusyBaiu TPOAYKT 3a Temmeparypu 90°C
npotsrom 10 xB.

Y mnpomeci OnaHIIyBaHHA CHPOBHHH Tapsdoi0
Mapol0  IOMEPEeKAETbCA  IIKIUIMBE  OKHCJICHHS,
00MEXYETBCS [l BUCOKHX TeMIIeparyp, MpU3yIH-
HAETHCS (hepMEHTATHBHA MisTBHICTD, IO MO3UTHBHO
BITMBAa€ Ha 30epeKeHHsI Xap4doBOl i OpraHONeNnTHY-
HOT IIIHHOCTI MIope KaBOy3a.

IIpomiec TomoreHizamii MO3BOJSE TOTIIIIATH
OpPTraHOJIETITUYHI TOKAa3HWKH Ta YHUKHYTH pO3IIa-
poByBaHHA Mmope. MeToro Jeaeparlii € yCyHEHHS
3aJUIIKIB PO3YMHEHOTO KWCHIO 3 TIOpEe JUISl YHUK-
HEHHS 3MiHH KOJIBOPY Ta G10J0T1YHO aKTUBHUX PEeyO-
BUH CHUPOBUHH B Pe3yNbTari il OKMCHO-BiIHOBHHUX
(epMeHTiB.

BusHaueHo OCHOBHI OpPraHONENTHYHI MOKa3HUKH
SKOCTI mope kaBOy3a, Tao. 2.

Hocmimkeno (i3uko-xiMigHI TMOKa3HUKUA SKOCTI
mope kaBOy3a, pe3yJabTaTH HaBeaeHO y Tao. 3.
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Tabmuws 2
OprasoienTHYHI IOKAa3HUKH MIOpe KaBly3a
Ioka3Huk XapakrepucTHKa
S [eperepra romorenHa maca, 6e3
30BHIIIHIN . .
IIKIPOYKH, BOJIOKOH, KICTOYOK,
BUIVISL .
HaCiHH.
. Hacuuenwuii xxoBrorapsiauid,
Komip L o .
O,Z[HOplI[HI/II/I I10 BC11 Macl HIOpe
BracTtusuii kaBOy3y, 0€3 CTOPOHHIX
3amnax Y3 p
3araxis.
[Ipuemumii conoakuii, BIacCTUBUN
CMmak
KaBOy3y.
. OpmHopiana, 6€3 posmiapyBaHb
Koncucreniiis AHOPIAHA, posiuapy >
COKOBHUTA 0€3 CTOPOHHIX BKIIIOYCHb.

Tabmuma 3
OcHoBHI Qi3uK0-XiMiYHi NOKA3ZHHKH
KaB0y30BOI0 mope

IMoxa3zHuk 3HayeHHs
BwmicT cyxux pedoBuH, % 15,5
BwicT TuTpoBaHUX KUCIOT (Y IEpepaxyHKy 0.08
Ha 0JIy4Hy KUCIIOTY), %0 i
pH 5,6

JocmimkeHo, mo 3aradbHUN BMICT MPUPOTHUX
XapuoBUX COPOEHTIB y mope kaBOy3a ckiamae 3,2 %,
30KpeMa BMICT KIIITKOBUHH Ta TEMIIIEITIONI03 CTaHO-
BUTH 1,7 %, BOMOPO3UNHHOTO Ta BOJOHEPOIINHHOTO
MeKTUHY, BiAmoBigHo, 0,62 1 0,88 %.

BigmiueHo, mo 3aBASKH HasABHOCTI 3HA4YHOI
KUTBKOCTI TEKTHHOBHUX PEYOBHH Ta KIIITKOBUHH,
SIKI XapaKTEepPHU3YIOThCS BHCOKOIO BOJIOTIOTIIHHAIb-
HOIO 3/IaTHICTIO, IMIOPE Ma€ HEOOXiTHI TEXHOJIOTIUHI
XapaKTEePUCTUKH.

JocmimpkeHo, MO y TPOIEci MiATOTOBKH ITIOpe
KaBOy3a BMICT BiTaMiHiB 3HWXKyeTbcsa Ha 15...30 %
MTOPIBHSHO 3 BUXITHOIO CHPOBHUHOIO 1 CKJIaae: BiTa-
miny E — 0,9 mr, P — 45,4 wmr, B-xaporuny — 8,4 mr,
B,— 78,5 wmr, ¢maBonoinu — 253 Mr, oprasidyHi Kuc-
aota — 0,1 % na 100 r npoxnykry.

Hamm mocmimkeHo MOKIIMBICT KOMILICKCHOTO TIepe-
pobmeHHs KaBOy3a Il OTPUMAaHHS COKYy Ta KaBOy30-
BO-TIEKTUHOBOI ITAacTH. Y JTA00OpaTopHUX YMOBaX OTpPH-
MaHO CiK 3 M’SIKOTi KaBOY3a, TOCITIKEHO HOTO TTOKa3HUKU
SIKOCTI. 32 OPraHONENTHIHIMH TTOKA3HUKAMH CIK € OITHO-
PITHAM 110 yChOoMy 00’€My, Ma€ HaCHYEHHH >KOBTOTaps-
YU KOJTip, IPHEMHUM CBKHI OBOUCBHIA 3aITax.

BuuaBku, SKI 3aJUMIAJIACS ITICJIS BiATHCKAHHS
COKy, OyJll0 BHKOPHCTAHO Ui OTPUMaHHS KaBOy30-
BO-IIEKTUHOBOI IIaCTH.

i oTprMaHHS IEKTHHOBMICHHX MPOAYKTIB, TIPH
BHOOP1 PEKUMY ITiITOTOBKH OBOYEBOT CHPOBHHH, CJTi]T
BpaxoByBaTH TapaMeTpu TiApOTepMidHOT 0OpOOKH,
OCKIJIBKM BOHM BIUIMBAIOTh Ha CTYIiHBb AECTPYKIIil
MIPOTOTIEKTUHY Ta (i3WKO-XIMIUHI BIACTHBOCTI TTEK-
TUHOBUX PEYOBHH KIIITHHHHUX CTIHOK.

3 KHCIIOT, IO 3aCTOCOBYIOTHCS y BHPOOHHUIITBI
MEKTUHY, TPUJATHOTO ISl Xap4OBOI1 MPOMYKILi, s
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BUPOOHUIITBA TEKTHHOBOI MAacCTH PEKOMEHAYIOTh
BUKOPHUCTOBYBaTH JIMMOHHY, MOJIOYHY Ta IIaBJIEBY
KHCJIOTY; @ TAKOX CipuaHy KHCJIOTY, HacaMIepes 3aB-
IAKU 11 TETIOYOCTI, [0 TO3BOJISE€ BUAAISATHU 11 3 TOTO-
Boi mpomykuii [1].

[Tpu BUOOPI KUCTIOTH AJIs1 CTBOPEHHS HEOOXiTHOTO
3HaueHHs pH cepemoBHIIa MU TaKOXX BpPaxOBYBaJH
BIUTMB KOHIICHTpAIlil BOJHEBUX 10HIB Ha JECTPYK-
[iI0 TMEKTUHOBUX PEUYOBHH MpPU TEIUIOBIH 00poOIi
POCIMHHOI TKaHUHM 1 OTPUMaHHS TPOAYKTY, SIKUH
BOJIOJIIE XOPOIIIOI0 JPArICTBIPHOIO 37aTHICTIO. M
BAMOTaM OUTBIIOI0 MipOIO BiJIMIOBI/Ia€ JINMOHHA KHC-
nota. OKpiM TOTO, TMMOHHA KUCIJIOTa Ma€ 3aTHICTh
3B’s13yBaTH 10HM MeTaniB, 30kpema, Ca** ta Mg
TakuM YHHOM y TIpoLieci 0OpOOICHHS CHPOBUHH PO3-
YMHOM JIMMOHHOT KHCJIOTH BiOyBaeThCs iHTCHCU -
Kallisi mpolecy TiapoJiizy MPOTONEKTHHY 3a PaxyHOK
YTBOPEHHs KOMIUIEKCiB 3 ioHamu Ca?* ta Mg?', siki
BUBUIBHSIOTHCS 3 MOJIEKYJIH MIPOTONEKTHHY TIPH PO3-
PHBI 3B’SI3KiB IEKTUH-METAJI, Y Pe3yJbTaTi 4oro mpo-
TOIEKTHH MEPEXOIUTh Y PO3YMHHY (OPMY — MEKTHH.

[TouyaTKoBHiA BMICT MEKTUHY Y BUYaBKax CKJIaJa€
5,4 %. BcranoBineHo, 1o 3a TeMmeparypud o0po-
OnenHst BU4aBOK KaBOy3a 70°C BMICT HMEKTHHOBHX
pedyoBUH y macTi ckianae jaume 58 % Bif iX movar-
KOBOTO BMicTy. Takuii BMiCT IEKTHHOBHX PEYOBUH HE
3a0e3redy€e BUCOKOT IpariieTBIPHOT 3/1aTHOCTI MACTH.

30ibIneHHS TeMIieparypu 00pookw jio 75, 80, 85°C
NPU3BOAUTH 10 30UTBIICHHS B TACTi BMICTY NEKTHHO-
BHUX PEUOBHH MOPIBHAHO 3 Temiieparyporo 70°C. OnHak
3 MiJBHIICHHSIM TEMIIEparypu 0OpOOKU MOJIEKYJISIpHA
Maca TIGKTHHOBHX PpEUYOBHH TIOMITHO 3HHKYETHCS,
0co0mmBo 3a 85°C, 110 BKa3ye Ha JECTPYKIIiIO X MoJte-
Kyi. [TingBuiennii BMiCT NEKTHHOBHX PEYOBHH Y T1ACTi,
OTpUMaHiii 3 mope kaBOy3a 3a 85°C, He3BaKalouM Ha
BENMKY JECTPYKLII0 MOJICKY] MEKTHHOBHX PEYOBHH,
3abe3rmeuye i JOCUTh BUCOKY JparIeTBIpHY 30aTHICTb.
OTxe, Temneparypa o0OpoOkH mmope kaBOy3a 85°C, sk
175,180°C, 103BoJIsIE OTPUMATH MACTY XOPOIIOi SIKOCT.
OnNTUMaIBHO TEMIIEPaTypOor0 00pOOKH TTFOpe KaBOy3a
cii BBaxkat 80°C, mpy sIKili MOXKHA OTPUMATH MACTy
BHCOKOI SIKOCTI, Ta0m1. 4.

Tabmuusg 4
Bnius TeMneparypu o0po0Kku mope KaBdy3a
HA AKICTh MacTH

Temneparypa
00pooxu,°C
70 | 75 | 80 | 85 | 90

IToka3zHuku

BwmicT IeKTHHOBHUX pPEIOBHH
y nacTi, % Ha CyXy peuyOBHHY
MinHiCcTh CTaHAAPTHUX
MapMeNTagHAX IPariiB 3a 186

npwiagoM Banenra, r

6,2178[89|8,6|7,8

3921424406323

3a remneparypu 75°C uepes 100...120 xB. BMicT
PO3UMHHOTO TIEKTHHY B y MIOpe KaBOy3a mocsirae
63,2...65,2 %, ane TNEKTUHOBI PEYOBHHU KpaIle
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30epiraloTh MOJEKYISIpHY Macy NpU TPHUBAIOCTI
00poOku mporsarom 120 XBWIMH, MO MOKpAIIye
sKicTh TacTd. CKOpOYEHHs TPHBAJOCTI OOpPOOKH
MIPU3BOIUTH JI0 3MEHIICHHS BMICTY PO3YMHHOTO TEK-
TUHY Y CHPOBHHI 1 3HIKEHHS SIKOCTi macTH. Tomy
HaHOLIBII MPUHHATHOIO TPHUBAIICTIO OOPOOKH MmIope
kaBOy3a mpu Temneparypi 75°C e 120 xB.

106 migBUIIUTH TiIpoii3 i mepexis MPOTOIeK-
TUHY B PO3YMHHHMU MEKTHH, 10 0OpOOJICHUX KHCIO-
TOI0 BUYABOK JIOJAIOTh Tapsiyy BOAY TEMIIEPaTypoOro
80...82°C mpu CHIBBIJHOIICHHI BUYaBKU 1 BoOJa
1:1 mepemimytots 1 3anmmarots Ha 0,5...1 rox 3a
uiei temmeparypu. JlogaBaHHs BOOM CHpusie OLIbII
MOBHIN IECTPYKIIii MPOTONEKTHHY, 1 BiAMOBITHO TOB-
HIIIOTO Tifpomizy mpoTtonekTuHy. CriBBiTHOMICHHS
KaBOy30BUX BHMYaBOK i Bogu 1: | € mpuUAHATHUM
3 ypaxyBaHHSM BOJIOTOCTi BUYABOK.

Kucnorna 00po0Oka i 1ojjaTkoBa rijgparariisi oBoue-
BOTO MIOpE He 3a0e3MevyI0Th OBHOKO MipOIO Tifpo-
JIi3 MPOTOMEKTUHY 1 Mepexif] yCiX MeKTHHOBUX Pevo-
BUH, III0 MICTATbCS B HBOMY, y macTy. s rigpomnizy
BaXKOPO3YMHHOI (hpakiii MPOTONEKTHHY OLITBHO
IIPOBOJIUTH JTOJIATKOBY OOPOOKY KaBOY30BOTO IIOpPE
rocTporo naporo 3a Tucky napu 0,15...0,2 MIla.

ExcriepuMeHTanbHO BCTAHOBJIEHO, IO  TICTS
00poOKH Mrope KaBOy3a TOCTPOIO MAPOKO B MACTI MijI-
BUIIYETHCS BMICT NMEKTHHOBHX PEYOBHH, 301IbLIY-
€TbCS Iparvie TBIpHA 31aTHICTb.

3 ypaxyBaHHSIM OTPHMaHHUX PE3YJBTaTiB JIOCIi-
JDKEeHb, PO3POOJICHO MPUHIIMIIOBO-TEXHOJIOTIUHY CXEMY
OTpUMaHHsI KaBOY30BO-TIEKTHHOBOI MACTH, PHUC. 1.

OpraHonenTu4Hi TMOKa3HUKH KaBOy30BO-TIEKTH-
HOBOT [TACTH BU3HAYAJIH OTIMCOBUM METOJIOM, PE3YIib-
TaTy HaBEACHO y Tao. 5.

Tabmuuis 5
Iloxa3HMKHU AKOCTi TA ONUCOBI XapaKTEePUCTHKHU
KaB0Y30BO-NIeKTHHOBOI MACTH

IMoxa3znuku .
. OnucoBi XapaKTepuCTHKH
SIKOCTI
Kucno-comoakuii 3 BUpaKeHHM
CmMmak KaBOY30BHM CMaKOM
6e3 OyIb-IKHUX MPICMAKIB.
3amax ITpuemuMii oBoueBUit
L OnHOpiHA, pIBHOMIPHO IIPOTEPTA
30BHINIHIN AHOp1IHA, P p porep
Maca 3 He3HAYHUM BKJIFOYEHHIM
BUITIAA ' :
YaCTUHOK M'SIKOTI
Koncucrenmis [Tacromoniona
Komip Hacwuenwnii nomapanueBuit

+
| IIpoMuEaHnd 1 Tigparams |
70...35 f 25. 30

JIEMOHHE
EHCOTE

Baona

Iigpomiz-excIparyeEaHHa ‘

T=80...82°C; L1(L1,

r
T-'?_| Habyxanns EM9aBOK ‘
0,5-10ran ' i

rectpa
nzpa
—_—

Tippom2 BA#EOpOsMHEERX fpaKiTit
IPOTOTMEKTHHY

1

| IpoTupansa oM AKmEH Kae0y30E0-EHHABKOEOL ‘
!
| IlepeminryEanna ‘
!

‘ Vnapiosansg Ha BomAHift 6ani (CP 5-7 %) ‘

1

‘ Heiftrpanizauis 1o pH 16...1.8 ‘
¥
| DacyeaHsa ‘

1

| Mapryeanaz ‘

|

Kae0y 30B0-MeKTHHOE
macra

Puc. 1. IIpyHIMNIOBO-TEXHOJIOTIYHA cXeMa OTPUMAHHSA
KaB0Y30BO-NEKTHHOBOI MACTH

Hocmimkeno §i3uko-XiMidHI TOKa3HUKN KaBOY30BO-
MEKTHMHOBOI [ACTH: MAacoBa YacTKa CyXHX PEYOBHH (32
pedpakromerpom) ckiaznae 12,5 % macoBa 4acTka Hek-
THHOBUX pedoBHH — 0,9 %, 3arajgbHa KHCIOTHICTB (Y
nepepaxyHKy Ha s0myuHy kucnory) — 0,4 %.

BucnoBku. OTpuMaHi NpoayKTH nepepoOsIeHHS
kaBOy3a, mope Ta KaBOy30BO-IIEKTMHOBA 1ACTA, € JKe-
pENIoM TIPUPOAHHUX XapYOBHUX COPOCHTIB — MIEKTHHIB,
KIIITKOBUHU TOIO. BOHM MOXYTh OyTH BUKOpHCTaHI
JUIsL OTPUMAHHS POAYKLIT y 3aKJIaiax IPOMaICbKOTO
XapayBaHHs (MYCH, JKeJle, 3alliKaHKH TOIIIO), Y BUPOO-
HUNTBI XJT11000yTOYHNX Ta KOHIAUTEPCHKUX BHUPOOIB
(YHKIIIOHAIBHOTO Ta JIKYBaJbHO-TPOQIITaKTUIHOTO
npusHaueHHs. KaBOy3oBe mrope, Moxke OyTH OKpe-
MOIO COJIOAKOIO CTPAaBOI0, BPAXOBYIOUM HPUPOIHIH
BMICT IYKpiB, IMOpe He MOTPeOye i ACOIOIKESHHS.
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3. KpanmuBauieka 1.O. Texaomnoris nektuny Ta nektuHonpoxykris. K.: HYXT, 2016. 110 c.
4. Kynuuk M., Uyk B., Kymuuk JI., Kaprens M. KomruiekcoyTBoprotoua 3/1aTHICTh IIEKTHHOIIPOYKTIB, OJIEpKaHHUX 3
BHUKOPUCTAHHSIM €JIEKTPOTEXHOJIOTIi. Xapuosa i nepepobna npomucnogicmos. 2003. Ne 6. C. 20-21.
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Bazhay-Zhezherun S. A., PhD, Assosiated Professor (National university of food technologies),
Antoniuk M. M., PhD, Assosiated Professor (KZVO «Rivne Medical Academyy») Kavbuz processing products —
a source of natural food sorbents

Abstract. The nutritional value of the kavbuz was studied, considering that it is a molecular hybrid of the
pumpkin, research data compared to the content of important nutrients in the pumpkin. The main technological
parameters of obtaining kavbuz puree are substantiated. The physico-chemical and organoleptic indicators of
the quality of the finished product were studied. It was investigated that the total dietary fiber content in kavbuz
puree is 3.2%, in particular, the fiber and hemicellulose content is 1.7%, water-soluble and water-insoluble pectin,
respectively, 0.62 and 0.88%.

It has been studied that in the process of preparing kavbuz puree, the vitamin content decreases by 15...30%
compared to the raw material and is: vitamin E — 0.9 mg, P — 45.4 mg, p-carotene — 8.4 mg, B4 — 78 .5 mg,
flavonoids — 253 mg per 100 g of product. It is advisable to use the squeezes that remain after squeezing the juice
from the pulp of the kavbuz to obtain a kavbuz-pectin paste. We have developed a principle-technological scheme
for obtaining kavbuz-pectin paste, substantiated the main parameters of the process. The main indicators of the
quality of a pectin-containing product have been determined. The physico-chemical parameters of kavbuz-pectin
paste were studied: the mass fraction of dry substances (by refractometer) is 12.5%, the mass fraction of pectin
substances is 0.9%, the total acidity (in terms of malic acid) is 0.4%.

The organoleptic parameters of kavbuz-pectin paste were determined by a descriptive method. In appearance,
kavbuz-pectin paste is a paste-like homogeneous, evenly rubbed mass with minor inclusion of pulp particles, the
product has a sweet-sour, clean, kavbuz-like taste, with a pleasant vegetable smell, and a rich orange color.

The resulting products of kavbuz processing — puree and kavbuz-pectin paste can be used to obtain products in
public catering establishments (mousses, jellies, casseroles, etc.), in the production of bakery and confectionery
products for functional and medical and preventive purposes.

Key words: kavbuz, processing products, puree, kavbuz-pectin paste, food fibers, pectin.
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OBTPYHTYBAHHS TA PO3POBKA TEXHOJIOTTI
IMBUPHOI'O MOPO3HUBA

0. S1. BIVIUK, xanaunaT TeXHIYHUX HAYK, TOLCHT;
H. b. CJIUBKA, xanaugaT TeXHIYHUX HAYK, JTOLIEHT;

O.P. MPIXAﬁJIPII.IBKA, KaHIUIAT TeXHIYHUX HAYK, JOIICHT
(JIbBiBCHKMIA HALIIOHAIILHUI YHIBEPCUTET BETEPUHAPHOI MeMIMHM Ta GioTexnomorii imeni C. 3. I»uupKoro)

Anomauia. Ha ocrnosi danux 8imuusHAHOI ma 3aKopOOHHOI Aimepamypu 00paro imoup K peyenmypHuti Kom-
NOHeHm Y 8UpOOHUYMEI Mopo3usd. Bin mae ucokuii emicm anmuoKCUOAHmMi@ ma pevyosuH, sIKi NPosiGasiiomy Npo-
MU3anaibHi, 3HeOONOYL Mma 2iNOMeH3UeHI aracmueocmi. IMoup mae opuciHatbHULl CMax i apomam, wo 3yMOGIEHO
epynorw enonie ma eineeponis. ImoupHuil cix, nacmy i Cupon 8UeOMOGIAIU CAMOCMIUHO. J]0CAI0HCeHO iX CMAKOBT
eracmugocmi ma Ximiunuti cknao. Hatiguwy xinoKicms cyxux peuogun UABLEHO V IMOUPHOMY CUPONI, WO NO8 'A3a-
HO 3 0ooasanuam yykpy. [lpome 3a emicmom GINKIG, Hcupi6 | MIHEPATLHUX PEHOSUH Nepesasy Hadams iMOUpHill
nacmi. Ax oo0amrosuii cmabinizamop oopano bananoge 6opowiro, saxe micmums 40,9-58,5 % cmitikozo kpoxmanio
ma 6,0—15,5 % xapuosux 6010KOH, a MAKoON’C GeHONbHI Kuciomu. Bcmanosneno, wo emicm Cyxux peuosun y 0o-
CAIOHUX 3PA3KAX MOPO3UBA OVE 0eujo GULUM NOPIGHAHO 3 KOHMPOTIeM 3A805KU 000AH020 OAHAH08020 BOPOWHA MA
npooykmie nepepooxu imoupy. Jlocuiosceno izuko-ximiyHi noKasHuKu moposzusa. Bcmanosneno nesenuxe niogu-
WeHHs1 2yCmunU Yy OOCTIOHUX 3pA3KAX ma 30i1ben s 8 A3K0Cmi, o 8ede 00 HEe3HAYHO20 3HUIICEHHS 30UmOCmi.
Haiibinvw nabnusiceny 3oumicms 00 KOHMPOIO MALO MOPO3UBO 3 IMOUPHUM CUPONOM. 3a808KU GHECEHHIO OAHAHO-
6020 bopowiHa He3HayHo NidguweHHs onopy 0o manents. Tax, onip 00 maneHHs npuU GUKOPUCMAHHI HAHAHOB020
bopowina i imbupHozo cupony 30invuyemocsa Ha 24 %, a npu 0ooasanui baHarno8o20 bopowHa i iMoupHoi nacmu
ma imbupnoeo coxy na 7,5 %. Jlocniooceno opeanonenmuuni noKazHuky Mopo3ugd. J{ooasanisi pisHux npooykmis
nepepooKu imoupy 8i000paA3UIOCA HA THMEHCUBHOCMI CMAKY, 4 came: i3 000ABAHHAM IMOUPHO2O CUPONY MOPO3UBO
Mano RPUEMHULL MEPRKO-NEKY UL CMAK i apomam, i3 000a8anHs iMOUPHO20 COKY | nacmu iouy8ascs HacudeHull
NPSHULL CMAK 13 ROCUNLEHOI0 20cmpomoto. Po3pobneno peyenmypu ma yoockonaneno mexHono2iumny cxemy upoOHuU-
Ymea Mopo3usa 3 npoOyKmamu nepepooxu imoupy ma 6aHano8um 60pPOUIHOM.

Knrouosi cnosa: moposuso, imbup, 6ananose bopowiro, cmabinizamop, 6ionoeiuHo axmushi pedosuHu, peyenmypa.

IHocTanoBka mpodjieMH B 3arajJibHOMY BHIVISIII.
B ocranHi poku 3'sIBUBCSI HAYKOBUH 1HTEPEC JI0 PO3PO-
OJIeHHS Ta CIIOKUBAHHS MPOIYKTIB, SIKi OJIaroTBOPHO
BIUIMBAIOTh HA OPraHi3M JIIOIUHU 1 MOXKYTh 3HU3UTH
pH3HK Ppi3HKX 3aXBOpIOBaHb. [0 XapuoBHX MPOAYKTIB,
SIK1 € Ty’Ke MOMYJISIPHUMU Cepel] Pi3HUX BIKOBUX IPyI
HaceleHHs B YKpaiHi, MOKHA 3a4MCIUTH LIy TPYITy
3aMOPOYKEHHUX JIECEPTiB, 30KpeMa MOPO3HBO [1].

BI/Ip06HI/II_[TBO MOpO3HBa CTleKO PO3BHBAETHCA,
TEXHIYHO TePeOCHANLYEThCs 1 MOJEpHI3y€eThCA.
[IpoTe KiNbKiCTh CHOKMBaHHS MOPO3HMBA 3aJIMIIA-
€THCSl HIDKYOIO 32 PEKOMEHJI0BaHi HOpMHU. Bimomo,
mo 10 60 % Bcix o0csAriB MOpo3uBa € MOPO3HBO
3 3aMiHOI0 MOJIOYHOTO JKHPY Ha pOCJ‘II/IHHI omii, 10
30 % — MOPO3MBO MOJIOYHE, BEPIIKOBE i HJ]OM61p Ta
10 10 % — HOBi BUIM MOpO3MBa Ha OCHOBI (pyKTO-
BOI Ta OBOYEBOI CUPOBHHH, COKiB, €KCTPAKTIB Ta iH.
ACOPTUMEHT MOPO3HBa 3 KOYKHUM POKOM PO3ILIHPIO-
€TbCsl. 3aBISIKM OCOOIMBOCTSAM PELEnTyp 1 TEXHONIO-
rif MOPO3MBO MOKHA PO3MNISAJATH SIK MEPCIIEKTUBHE
JoKepeno O10JOriyHO aKTHBHHX CIIONYK 1 KOPHCHOL
MiKpo(IIOpH ISl OpraHi3My JTonuHH [2].

AHaJii3 0CTaHHIX JoCaizKeHb i myOmikamii. 3a
JiTepaTypHUMHU JaHUMHU cepel] HaHOiblI mepcerex-
TUBHMX HAIPSIMKIB € BUPOOHHULTBO HU3BKOKAIOPIili-
HOTO MOPO3MBA, KUCIOMOJIOYHOTO MOPO3UBa 1 MOpPO-
3uBa, 30aradeHoro pi3HUMH (QYHKIIOHATbHUMH

© binuk O. 5., Couska H. b., Muxaiiaunska O. P., 2022

IHTpe/lieHTaMu  (aHTUOKCHIAHTaMHU, BiTaMiHAMH,
MOJTIHEHACHYCHUMH JKUPHUMH KUCIOTaMH, (EHOIb-
HUMH PpEYOBHHAMHM, MiHEPAIbHUMH pPEUYOBHHAMHU
tomo). bararo pochimnukiB (apaxmarosa T.,
[asmrox P., Tlapmummua M. Ta iH.) 37ifiCHIOBAJIA
MOIIYK MUISIXIB ONTUMI3allii XIMIYHOTO CKJIay MOPO-
3MBa Ta MOKpPAIEHHS HOro SKOCTi [3-9].

B VkpaiHi JOCTarHRO POCIMHHOI CHPOBUHH, SKa
MOJKE CTBOPIOBATH OPHTiHAIBHI CEHCOPHI Ta iHIIII MTOKa3-
HHMKJ MOpO3MBa, 30aradyBaTy HOro OiONOTiYHO aKTHB-
HMMH PEYOBHHAMH. 30KpeMa TaKOK0 CHPOBUHOIO € IMOUP.
ImMOup, sixkMii HaneXUTh 1O ciMmeiicTBa Zingiberaceae
1 pony Zingiber, pOTATOM TPHBAJIOTO Yacy, IIAPOKO
BKMBABCS SIK MPSHOLII Ta JIKapChKUii 3aci0.

IMOMp € omHI€0 3 HAWOLIBII YACTO CIIOKHBAHOKO
JIETUYHOIO PHUITIPABOIO CBITY. BiH € mepmm y m'stipmi
Hai0araTmmx JpKepen aHTHOKCHIAHTIB, BKIIFOYAIOUH
ATO/IN, BOJIOCHKI TOPiXH, HACIHHS COHSIIIHUKY Ta rPaHar.
IMOup MicTHUTH 0araro akTHBHHX KOMIIOHEHTIB, TAKHX
AK (peHONbHI Ta TepreHOBI COMyKH. DEHONBHUMH CIIO0-
JyKaMH iMOMpY € B OCHOBHOMY TIHI€pOJIH, ILIOTAOIH
1 mapagonu. Y cBiKOMY iMOMpI MHTEpPOI € OCHOBHUMH
noyieHonaMy, TaKUMH SIK  O-TiHrepon, §-TiHrepo
1 10-rinrepon. [pu Tepmiuniii 06poOwLi abo TpruBaIoMy
30epiraHHi TiHIEpOIM MOKHA MEPETBOPUTH Ha BiAMO-
BiiHI moraony. [Ticist rigporeHizariii 1oraoim MoxyTh
OyTH IepeTBOPEHI B Tapaoi. Y iMOUpi TaKoX € Oararo
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THIIMX PEHONBHUX CTIONYK, TAKKX SIK KBEPLECTHH, 31HTe-
PoH, riHrepeHoH-A Ta 6-aeriaporinrepaion. Kpim toro,
B iIMOMPI € KiJIbKa TEPIIEHOBUX KOMITOHEHTIB, TAKHX 5K
[-Gicabomen, o-KypKyMeH, LMHriOepeH, o-(papHe3eH
i P-ceckBienanapeH, sKi BBa)KalOTHCS OCHOBHUMH
KOMITIOHeHTaMH edipHux ol imMOupy. Kpim Hux,
B iMOMpI TakoX MPHUCYTHI TOJicaxapuau, JIliI, opra-
HiYHI KHCJIOTH T XapuOBi BOJIOKHA.

Kopiap iMOMpy BUKOPHUCTOBYETHCS Uil IOCI]A-
OJICHHS Ta JIKyBaHHS TOJOBHOTO OOJIO Ta 3aCTy/IH.
Kpim Toro, iMOup Mae moTeHmian A 3ano0iraHHs
Ta JIKyBaHHS HEHpOAETeHEPaTUBHUX Ta CEPLIEBO-CY-
JUHHUX 3aXBOPIOBAaHb, OXKUPIHHS, IIYKPOBOTO Jia-
OeTy, HyIOTH Ta OJIOBOTH, CIPUYMHEHI XimioTepa-
Mi€r0, a TAKOXK MpH po3nagax nquxanss [10-13].

IMOMp MOXHa BHUKOPHCTOBYBaTH B Pi3HHX (op-
Max — CUpUH, CyLICHH, TOPOLIKOTIONiOHNH, Hapi3a-
HUH, CiK, IyKaTH, IJIACTIBIIl, TACTa, MOPE TOIIO.

®opmyBanHs uijeii crarri. Meroo poOoTH
€ OOrpyHTYBaHHSI PELENTYpHOTO CKJaay iMOMpHOTO
MOpO3HBa Ta JOCII/PKEHHS HOTO SKICHUX TTOKa3HUKIB.

Bukiaax ocHOBHOro marepiajy AocC/IigKeHHS.
Ha ocHoBi niTepaTypHHUX NaHHMX JAJsl BUPOOHHLITBA
MOpPO3HBa BUKOPUCTOBYBAJIU IMOMPHUH CiK, IMOUpHY
macty Ta iMOMpHHI cupom y Ppi3HIH KUTBKOCTI.
CrniocoOu miaroToBKH iMOMpPY HaBEACHI HUXKYE.

Imbupnuii cix. Tlepen oOpoOKoro IMOUpP OUHMIIIATH
BiJl MIKipKH, HaTHpanu Ha Tepui. [lotim ioro ¢ineTpy-
BaJIM 3a JIOTIOMOTOI0 MYCITIHOBOi TKaHWHHM Ta BHKO-
PpHUCTOBYBaM iIMOMPHHH CIK Y TEXHOJIOT1l MOPO3HBa.

Imbupna nacma. Oumienudt iMOup Hapizanu
IIMaTOYKaMH JliaMeTpoM 1 cM 1 OJaHIIyBamu mpo-
TsiroM 10 XBWIWH, TOIPiIOHIOBANIM B IpiOHY MacTy 3a
JIOTIOMOTOI0 €JIEKTPHUYHOTO ONeH Iepa.

Imbupnuti cupon. OuwmineHuid iMOMp Hapizanu
TOHKUMH KPYIJIIMMH CKHOOYKaMH, MOTIM J10JaBaju
BOoy 1 mykop (y CHIBBiAHOLICHHI iMOHpY, BOIM
i mykpy (1:1:1). Jlani HarpiBagm A0 TeMmmeparypu
kurinast (100°C). Tpusanicts BapinHs 30 XBWINH.
Cupon npouiuim uepes ApiOHy CITKY.

IMOMpHWMIA CiK, TACTY 1 CHPON NOMICTHIIN B CKIISIHY
Tapy i 30epiranu B MOpo3uibHiil kamepi npu -4°C 1o
BUKOPHCTAHHS JJIS1 EKCIICPUMEHTY.

JocmimkeHHs XiIMIYHOTO CKJIay MPOJYKTIB Miepe-
poOKu iMOMpy HaBeAeHO y Taoum. 1.

Tabmuus 1
XimiuHUii CKJIaA MPOAYKTIB mepepooKu iMmoupy
Cxanosi IM61/IP]-[I/II/I ImOupna | IMOupHuUii
cik nacra cupon
Bosoricts, % 92,52 85,73 65,92
Cyxipesosumtt,| g 4g 1427 34,08
Binku, % 0,9 3,7 1,7
Kup, % 0,25 2,48 1,47
Byrnesoau, % 5,53 7,1 30,0
Minepanbi 0.8 0,99 0,91
pedoBuHH, %o
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3 Tabn. 1 BUAHO, 10 HAHBUILY KUIBKICTh CYXHX
PEYOBUH BUSIBICHO Y IMOMPHOMY CHPOIIi, LIO OB -
3aHO 3 J0JaBaHHAM LyKpy. [IpoTe 3a BMicToM GinkiB
1 J)KUpIB TiepeBary HaJaloTh iMOMpHIK macti. B Hii
TaKOX BiIMIUY€HO BUIIMK BMICT MiHEpalIbHUX pevo-
BUH, HIK y IMOMPHOMY cO1Ii Ta IMOMPHOMY CHPOTTi.

MoOpO31BO BUTOTOBJISUTH 32 TAKUMH PELIENTYPaAMH:

Penentypa 1 (KOHTPOJb) — IYKOP-TICOK BHUKO-
PHUCTOBYBaJM JAJsl KOHTPOJBHOI TPYNHU y KiJIBKOCTI
18%, 6e3 MPOmYKTiB MepepoOKu iMOupy.

Penenitypa 2 (mocmig 1) — yKop-micOK 4acTKOBO
3aMiHIOBaJIM Ha cuport iMoupHUit — 13 % mykpy i 5 %
CHpOITY.

Penenitypa 3 (mocmiym 2) — IyKOp-TICOK BUKO-
pucToBYBajH y KinbkocTi 18 %, BHOCHIH 5% 1MOUp-
HOTO COKY.

Penenitypa 4 (mocmizm 3) — IyKOp-TICOK BUKO-
pucToBYBajH y KinbkocTi 18 %, BHOCHIH 5% 1MOUp-
HOI IaCTH.

Sk nmopmatkoBWE  cTabiii3aTop  BHKOPHCTOBY-
BalIM y peuentypi Mopo3uBa OaHaHOBE OOPOIIHO.
Cepen KUTbKOX MepeBar BUKOPUCTaHHS 0aHaHOBOTO
OopolTHa y BUPOOHUIITBI MOPO3UBA € TIOKPAIICHHS
CTPYKTYpH MOPO3HMBA 3aBISIKH HOTO BOJOKHHUCTOMY
KapKacy Ta BIAQCTUBOCTEH 10 TAHEHHS; 3MCHIICHHS
peKpucTamizaiii, mo MPU3BOIUTH N0 IMOJOBKEHHS
TepMiHy 30epiraHHs; 301UTbIICHHS B'SI3KOCTI CyMil
Ta YTBOPEHHs APIOHUX KPUCTAJIB JILOAY NPH 3aMO-
POXKYBaHHi, IO TPHU3BOAUTH 1O YTBOPEHHS OLIbII
OJTHOPITHOTO HANIOBHEHHSI Oy/IbOaIIKaMH MOBITPSI.

Takoxx OaHaHoBe OOpOLIHO Mae (PyHKIIOHATBHI
BJIACTHBOCTI, OCKIJIBKY HECTHUIJII 101 OaHaHa barari
XapuOBHMH BOJIOKHAMH Ta Ba’KKO3aCBOIOBAHUMH BYT-
JieBolaMH, OiJIKaM1, He3aMiHHHMHU aMiHOKHCIOTaMH,
KIIITKOBUHO, T€MIIIEIIONI030k0, JIIHIHOM, KpOXMa-
JieM, CTIKUM KpoxmalieM, MOJIiHeHACHYEHUMH JKUP-
HUMH KUCIIOTAMH Ta KaJliEM.

BbananoBe GOPOIITHO BHOCHIN Y KUTbKOCTI Bix 1 110 5 %%.

BcranoBneHo, 1o  BHECeHHS  OaHaHOBOTO
OopomHa y KinbkocTi 1-2 % Bim 3arayibHOT Macu
3abe3neuye HeoOXiqHy 30UTICTh MOPO3HBA 1 JOOPHit
omip 70 TaHeHHs. Lle no3Bossie chopMyBaTh HaIeKHi
OpraHOJICNITHYHI TMOKa3HUKH MOpO3uBa. BHeceHHS
noHaza 2 % OaHaHOBOro OOpOIIHA MOMITHO ITiJIBH-
HIy€e B'SI3KICTh CyMillli, MOTipIIy€e HACHYCHHS CyMili
MOBITPSIM Ta 3HM)KYE OCHOBHHM SIKICHUI TTOKa3HUK —
30UTicTh MOpoO3uBa. ToMy Ticisl eKCIepHMEHTallb-
HUX BUPOOITOK Ta JOCITIKEHb OPTaHOJICNTUYHUX Ta
(hi3UKO-XIMIYHUX TMOKA3HUKIB ONTUMAIBHOIO JI030F0
o0pano 2 % 6aHaHOBOTO OOpOIIHA.

MoOpO3MBO BHIOTOBISUIM 32 THIIOBOIO 1HCTPYK-
miero [14].

s po3YMHEHHS CyXUX IHIPEli€HTIB BOAY TIiJi-
rpiBatoTh 10 Temieparypu 40-45°C. lani cyxi, morme-
peIHbO 3MilIaHi KOMIOHEHTH, Taki SK cyXa CHpO-
Barka, 0aHaHOBe OOpOIIHO, IIYKOp Ta cTadimizarop
po3unHsAOTh y Boai. Cymim ¢inbTpyrorTs. Momoko
He30MpaHe HOPMai3ylOTh BEpIIKAMH 3 MacOBOIO
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gactkoto xupy 30 %. KinbkicTe BU3HA4alOTh PO3-
PaxyHKOBO i3 3a0e3MeueHHsIM MacOBOI YaCTKU JKUPY
y rotoBoMy npoaykTi 10 %. Monouny cywmim nacre-
pu3ytoTh npu Temneparypi 90-92°C 6e3 BUTpUMKH.
lomorewnizartito 3IHCHIOIOTh MPU IiH JKe TemIepa-
Typi. CyMilI 0XOJOKYIOTh 10 Temiiepatypu 6-8°C.

JHani y eMKoCTi 3MilIyIOTh BCi MirOTOBJIEHI KOM-
MOHETH, B TOMY YHCII 1 IPOAYKTH IIEPEPOOKH iMOUPY.
CyMiln HampaBIsIOTh Ha BU3PIBaHHS, SIKE MMPOBOJISTH
npu Temneparypi 0-6°C mpotsrom 4-6 rox.

[Ticns BU3piBaHHS CyMill A7 MOpPO3HMBa TOAa-
€Tbesl y (pusep mepioauuHoi Aii mpu Temmeparypi
He Bume 6°C, 1e OXONOMKYEThCA 0 KPiOCKOMiYHOT
Temrmepatypu. Jani cymimn 4acTKOBO 3aMOPOKY€ETHCS
1 HACHYYETHCS IOBITPSIM MIPH IHTCHCUBHOMY TepeMi-
myBanHi. [Ipu npomy mponeci npubausuo a0 60%
BOOM CyMillli TIEPETBOPIOETHCS Yy IpiOHI KpHUCTaIH
msony. [lpu ¢pusepyBanHi CHiAKYIOTH 3a 30WTICTIO
MOpPO3HBa, 3aBEPUIYIOTH IO OMEpaliio MpH JOCST-
HEHHI TeMIepaTypu Mopo3uBa — 4,5-6°C Ta 30uTocTi
100-150 %. I'oToBMii MPOAYKT (acyroTh Ta HAPaBIs-
I0Th Ha 3arapTOBYBaHHSI.

BusHaueHHS OpraHoNenNTUYHUX BIACTUBOCTEH
MOpO3WBa J03BOJISIE OTpUMATH iH(OPMAILiFO PO
SKICTh TIPOAYKTY 1 € Ba)XIUBUM TOKa3HUKOM, SKUH
XapaKTepHu3ye 30BHIMIHIA BHIVISI, KONIip Ta KOH-
CHUCTEHIIII0, CMaK i 3amax. [Ipu BU3HAYCHHI OpraHo-
JIENITUYHUX TIOKA3HUKIB 3 5ICOBAHO, IO 32 30BHIIIHIM
BUIJIAJIOM MOPO3WBO, BUTOTOBJICHE 3a BCiMa pelier-
TypaMu, € MpaBUIbHOI PopmHu, sika 3ymMoBieHa (op-
MO0 (POPMYIOYOTO TpHIIaay, 6€3 MeXaHIYHUX MOIIKO-
JOKeHb Ta TPIIIWH, 31 IIUILHOK KOHCUCTCHIIIEIO Ta
OJTHOPITHOIO CTPYKTYPOIO, 03 HAsSBHOCTI KPYIMHHX
KPHUCTAJIB JILOY.

Komip Bcix 3paskiB Mopo3uBa — Oinuii, 3 KOBTY-
BaTHM BIJITIHKOM, 1110 0OYMOBJICHO KOJIbOPOM KOMITO-
HEHTIB, SIKi BXOJISITh JIO HOTO CKJIaJy.

3anax — 4YUCTHWH, BIACTMBHH CHPOBHHI, SICKPABO
BUpaXCHUH 03 CTOPOHHIX 3araxiB.

CMak npuTamMaHHHUH IMOHMpY, YMCTHH 3 TapMOHIH-
HUM CIHIBBIIHOUICHHSM CaXapUCTOCTI Ta KUCIOTHO-
CTi, IPOTE CJIiJ{ BIAMITUTH, 11O JOJABaHHS Pi3HUX
MPOIYKTIB TMepepoOKu IMOMpY BimoOpasmimocs Ha
IHTCHCHBHOCTI CMaKy, a camMe: i3 JIoJJaBaHHSIM iMOUp-
HOTO CHPOITYy MOPO3WBO Majo MPUEMHUHN TEPIIKO-TIe-
Ky4uil CMak 1 apomar, i3 JofgaBaHHS iIMOMPHOTO COKY
1 acTH BiJJ4yBaBCsl HACHYCHUH NPSHUH CMaK 13 ITOCH-
JICHOIO TOCTPOTOIO.

JocmikeHHst  XiMiuHOTO  CKJIaay 1MOMpHOTO
MOpPO31Ba HaBeIEHO y Tal. 2.
Tabmuig 2
Ximiunuii ckjax Mopo3uBa
Penentypa Cyxa peuoBuna (%) Kup (%)
1 38,24 10,52
2 39,82 10,84
3 43,65 10,58
4 38,91 10,38

JlocaikeHHSIME BCTaHOBJICHO, IO BMICT CYXHX
PEUYOBMH Y AOCIIJHHUX 3pa3Kax MOpO3HBa OyB JIEIIO
BUIIMM ITOPiBHSHO 3 KOHTPOJIEM, 1[0 3yMOBJICHO BHE-
CEHHSIM 0aHaHOBOTO OOPOIIIHA Ta MPOAYKTIB Iepe-
pOOKH iIMOHPY.

XiMi4HI TOKAa3HUKHU CKJIaJy MOPO3HMBa BIUIMHYIIU
Ha Horo (i3uko-xiMiuHi BractuBocTi. [Ipo 1e cBia-
yaTh gafi Tadm. 3.

Hegenyke miABUILICHHS TYCTHHH y JOCIITHUAX 3pa3-
KaX MO)KHA MOSICHUTH MiJABUILCHHAM BMICTYy CyXHX
peUYOBHH OaHAHOBOTO OOPOIIIHA i MPOIYKTIB IEPEPOOKU
iMOmpy. Takok crocrepirajgocst He3HaUYHE 3HMKCHHS
30MTOCTI, IO MOSICHIOETHCS CKJIAIHICTIO HACHUYCHHS
MOBITPS 32 HagMIpHOI B’s3KOCTi cucteM. HaitOinbur
HaOIIMKeHY 30MTICTh JI0 KOHTPOIK Majio MOPO3UBO
3 IMOMPHUM CHPOIIOM. 3aBASKH BHECEHHIO OaHaHOBOTO
0OpoIIHAa HE3HAYHO MiIBHUIIYETHCS OIIp IO TAHEHHS.
Tax, omip 1O TaHEHHS [IPU BUKOPHUCTAaHHI OaHAHOBOTO
OoporHa i iIMOMpHOTO CHpOITy 301IbLIy€EThCS Ha 24 %o,
aTpH 10AaBaHHI 0aHaHOBOTO OOpOLIHA 1 IMOMPHOT acTH
Ta iMOupHOTro coKy Ha 7,5 %. Lle mosicHI0eThCS CTa0LTI-
3yIOUMMH BIIACTHBOCTSIMH IIbOTO OOPOILIHA.

OCKiNbKH 10 peuenTyp HOBHX BUIB MOPO3HBA
BXOJSITh TPOAYKTH nepepo61<n iMOMpYy, SIKI MaloTh
AHTUMIKpPOOHI BIaCTHUBOCTi, TO MOXHA 3pOOHUTH TPH-
MYLICHHS 100 MOKJIMBOIO MiJBHILEHHS MiKpoOio-
JIOT1YHOI YUCTOTH MOPO3HUBA.

BucnoBku i3 3a3HavyeHux mnpodaem i mep-
CHEKTHBH NOJAIBIIHX JOCITI/KEHb Y TOJaHOMY
Hanpsivi. OTxe, 3a pesysbTaTamu JOCTIIKEHb PO3-
pobieHo peuentypy 1 TEXHOJOriI0 HOBOTO BHIY
MOpO3UBa 13 (YHKIIOHAJILHUMH BIACTHBOCTSAMHU —
IMOMpPHOTO, sSIKE Ma€ rapMOHIHHI OpHUTiHaJbHI Opra-
HOJICTITUYHI BIAaCTHBOCTI. Jl0 peLentypu BKIIOYEHO
2% GananoBoro 6opoiuHa Ta 5% iIMOMPHOTO CHPOILY,
OCKUIBKM TaKe TO€IHAHHS J03BOJMIIO 301IBIINTH
omip 10 TaHeHHs Ha 24 %.

Tabmusa 3
®DizuKo-xiMiuHi MOKAa3HUKU MOPO3MBa
IMoka3Huk Kountpoiab Hocain 1 Jocuix 2 Jocain 3
Kucnornicts, °T 17 26 24 32
36uTicth, % 105 86,1 92,4 88,6
Koedinient auHamidHof 1343 150,7 197,3 1414
B’s13K0CTi cymirmi, mIla*c
I'yctuna, r/cm? 1,105 1,115 1,120 1,110
Omip 10 TaHEeHH:, XB 100 130 108 105
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ExcniepuMeHTH B IIbOMY HAIpSIMKY € TIEPCIICKTUB-  MOXKHA Oyjie PEKOMEH TyBaTH IPOYKT JUIsl BIPOBAKCHHS
HUMH 1 [[IKABUMH, OCKLITBKH ITICIIS TOCTI/PKEHHS MIKPOOi- Y BUPOOHHMIITBO, 110 JIO3BOJIUTE PO3IIMPUTH ACOPTUMEHT
OJIOTTYHMX POKAa3HMKIB Ta iX 3MiH BIPOAOBK 30epirands  (yHKI[IOHATEHUX MOJIOYHUX TPOIYKTIB.
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O. Bilyk, PhD, Associate Professor;, N. Slyvka, PhD, Associate Professor; O. Mykhaylytska, PhD, Associate
Professor (Stepan Gzhytrkyi National Universyty of Veterinary Medicine and Biotechnologies Lviv). Justification
and development of ginger ice cream technology

Abstract. Based on data from domestic and foreign literature, ginger was chosen as a recipe component in
the production of ice cream. It has a high content of antioxidants and substances that exhibit anti-inflammatory,
analgesic, and hypotensive properties. Ginger has an original taste and aroma, which is caused by a group of
phenols and gingerols. Ginger juice, paste, and syrup were produced independently. Their taste properties and
chemical composition were studied. The highest amount of dry matter was found in ginger syrup due to the addition
of sugar. However, in terms of the content of proteins, fats, and minerals, preference is given to ginger paste. Banana
flour, which contains 40.9-58.5% resistant starch and 6.0—15.5% dietary fiber and phenolic acids, was selected as
an additional stabilizer. It was found that the dry matter content of the experimental ice cream samples was slightly
higher compared to the control due to the addition of banana flour and ginger processing products. The physical
and chemical parameters of ice cream were studied. A slight increase in density in the test samples and viscosity was
found, leading to a slight decrease in whipping. Ice cream with ginger syrup was the closest to control. Owing to the
introduction of banana flour, the resistance to melting is slightly increased. Thus, resistance to melting when using
banana flour and ginger syrup increases by 24%, and when adding banana flour, ginger paste, and ginger juice by
7.5%. The organoleptic indicators of ice cream were studied. The addition of various ginger processing products
was reflected in the intensity of the taste, namely: with the addition of ginger syrup, the ice cream had a pleasant
tart-burning taste and aroma; with the addition of ginger juice and paste, a rich, spicy taste with increased spiciness
was felt. Recipes were developed, and the technological scheme of ice cream production with ginger processing
products and banana flour was improved.

Key words: ice cream, ginger, banana flour, stabilizer, biologically active substances, recipe.
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POSIINPEHHA ACOPTUMEHTY BE3IVIIOTEHOBUX
MYYHUX KOHAUTEPCBKUX BUPOBIB

JI. 0. HOJIOXKNIIHUKOBA, xaHauaT TeXHIYHUX HAYK, JTOICHT;
T. 10. CYTKOBUY, kanauiat TeXHIYHAX HAYK, IOIEHT;

H. B. OJIIMHUK, xanaunat TeXHIYHAX HAYK, TOTICHT
(Bumuit HaB9aTbHMM 3aK1aa Y KOOTCHiIKN «IloaTaBChKH YHIBEPCUTET CKOHOMIKH 1 TOPTIBITIY)

Anomauia. 3pocmanns KilbKOCMI X60PUX HA HENEPEeHOCUMICIb NI0MeHY Ma Yeniakiio 3yMOGIIOE 30LMbUEeHHS CHONCUGAHMHS
Oe32enomenogux xapuogux npooykmie. OKpim mozo, MinblloHU J100ell Y 6CbOMY C8Imi CRONCUBAIOMb 6E32TI0EHO8] NPOJYKMU
He Juule HACIIOO0K iaeHOCMUKY YeniaKii, a il uepes 3a2aibHe YA6l1eHHs NPo NIOMPUMKY 300p08 '8 ma NPoiLaKmuKy xXeopoo.

Acopmumenm bezeniomenogux npooykmie xapuyeanus ¢ Ykpaini ne 0ocumv pisHOMAHImMHULL, , MOMY aKMYATbHUM 3A80aH-
HAM € NPOBEOeHHs. O0CNIONCEHb U000 1020 POSUUPEHHS MA YPIZHOMAHIMHEHHS.

HK 06’ exm 00CaioncenHs: 00pano MyuHi KOHOUMEPCHKI 6UpoOU. B sskocmi HOBUX peyenmypHux KOMNOHeHmie — pucoge 60-
powro (PB) ma kokocose bopowro (KB).

Xapaxmepnoio ocobrusicmio PE € nuzbkutl émicm 6i1Kka, npome, NOPIGHAHO 3 OLIKamu iHwuX X1ioHux 3nakis, oiiku Ph 36a-
JIAHCOBAHT 3a AMIHOKUCTOMHUM CKIAOOM, 00Ope 3ac601010mbcs opeanizmom (koediyienm 3aceoroeanocmi cmanosums 95,9%),
emicm kpoxmanio 00 80%, 6 ck1aodi K020 nepesatcae amiloneKmuH, Wo 0OYMOBII0E NIOBULEHY 2iePOCKONIYHICMb ma HaOYXaHH:
PE. Kpim moeo, 3epHa pucogoeo Kpoxmanro Maioms He3HAYHI po3mipu (3...6 MKM), o npuzeoounts 00 30ibUeHHs RUMOMOI no-
6EPXHI, SIKA KOHMAKMYE 3 600010 NPU 3aMiulyeanti micma. Boooss azyeanvna soamuicms PB € nesnaunoro (132%), i ye nos azano
3 HUBLKUM 6MICMOM Xap4osux 6010KoH (2,3%) ma eracmusocmamu 6inkie. Bcmanosneno, wo PB mae 3azanvny (mumposany)
Kucromuicmo 2,2 2pad, Micmumes Maio OpeaHiuHux KUCIOM — 3Ha4eHHs akmueroi kucromuocmi pH (5,65 — 5,7 00. npunady),
emicm mono- ma oucaxapuoie ¢ Pb cmanosums 0,7%, wo y 2,5 pasu nudcue, nixe y nuwenuynomy oopowni (I15). Axkmusnicme
AMITOTIMUYHUX (hePMEHMIB € HEBUCOKOTO.

KFB na 6iominy 6io pucosozo, micmumo 3,1 % 30onu, 10,9 % niniois, 12,1 % 6inkie i 60,9 % xapuosux eonoxon. Kinbkicmo
xkaimkosurnu — 39 2, wo y 10 pasie Oinvwie, Hidic y nueHuyHomy bopowni, y 3 pazu Oinbuie, Hidc y yinbHozepHosomy. Kinb-
Kicmb OIIKYy 6 KOKOCOGOMY DOPOWHI MAKOJIC He NOCHYNAEMbCA YLIbHO3EPHOBOMY, Npome 8y2nes00ie Habazamo MeHwe, Hidic
y Oyob-sikomy iHutomy 6opouwini. Kb 3a emicmom Oinkie ma 8yenesodie npupieHioemvcs 00 6opowHa 3 60606ux Kyiomyp. Kb
MA€ BUPA3HULL apOMAam KOKOcd, HidcHul, conookuu cmax. Hassuicme y cknaoi Kb yykpy ma scupy 003601410me Kopeaysamu
peyenmypHuil ckiao eupobie 3 Hb020. Xapuoei 6010KHA, WO 6X00AMb 00 1020 CKAAOY, CHPUSIOMb 3MEHUWEHHIO NOSTUHANHS
Xonecmepumy i 2NKO3U 8 KPOBI, d MAKON*C CHPUSIONb 3HUNCEHHIO 2NIKEMIUHO020 THOEKCY Xapuosux npodykmie. Tomy ooyinbHuMm
€ sukopucmanns Kb y xapyyeanni nooeu, cXUIbHUX 00 OXCUPIHHA | X60pux Ha yykposuti diabem. He micmumo ineibimopis
mpasHux hepmenmie, Ha 8iominy 6io I1b, 6i0 bopowna 3 keaconi i 2opixie, momy KB He Modice nepewkodicamu nepempasieHHIO
Ul 3AC60EHHIO HYMPIEHMIB, ¥ MOMY YUCTI MiHepanbHux peuogur. Tomy 0oyinbro obpami 6uou 60powiHa GUKOPUCIOBYEAMU NPU
BUPOOHUYMET DE30PINCONCOBUX MYUHUX 8UPODIE.

Memoio pobomu 6y10 06IpYHMYBAHHA BUKOPUCMAHHS NPU BUPOOHUYMEBT 8UPODIE 3 KEKCOBO20 MICMA KOMNO3UYii HA OCHOBI
KF i Pb. [Tiobip onmumanvio2o émicmy 60powHa y KomMno3uyii 8i06y6ascst Ha OCHOBL OOCIIONCEHHS OP2AHOIENMUYHUX Oe-
CKpUNmMopia 20mosux upodis. Busnaueno, o ompumanHa 20mosux eupooie HaneNCcHOi AKOCI MONCIUBO 34 PAXYHOK GUKOPU-
cmannst komnosuyii na ocnogi PB:KE — 50:50 %. Bpaxogyiouu ghynkyionansui 61acmueocmi ma nOJICUSHUL CKAA0 8UpOOIa 6u-
3HAUEHO, WO BMICI ACYb Y peyenmypHomy ckaaoi 6y1o 30invuieno y 3 pasu, KitbKicms yykpy ma dcupy 6yno smenweno na 10%.

Pospobneno nosi 6uou 6ezeniomenosux 6upodis, wo 003601UMb 3MEHWUMU 3ATIEHCHICIb 8I0 IMNOPMOBAHOI NpoOYyKYii i
HAOACMb MOANCIUBOCII O BUXOOY GINYUSHANUX SUPOOHUKIE HA HOBY JIAHKY PO3GUMKY.

Kniouoei cnoea: xexcu, kekcoge micmo, pucoge 6opouHo, KOKocoge 6OpOUHO, NOKA3HUKU AKOCHIL.

IHocTanoBka mpo0seMn y 3arajJbHOMY BHIVISIII.
Lemiakis — XpOHIYHE, PEUUAWUBYIOYE, TCHETHYHO
JCTepMIHOBAaHE 1MYHHO-OIOCEPEIKOBAHE 3aXBOPIO-
BaHHS, SIKC XapaKTEPU3YEThCS CTIMKMM HECTIPHNHSIT-
TSIM TPOAYKTIB, IO MICTSTh IJIIOTEH, Ta IPOSBISIETHCS
3anajJbHUMH SIBUIAMH B CJIM30BOMY LIapi TOHKOL
KUIIKK 3 PO3BUTKOM ii arpodii Ta CHHIPOMOM MaJib-
ToabcopOuii. MoXxiiBe IMOBHE KITIHIYHE OIyKaHHS
Ta BIJHOBJICHHSI CTPYKTYpPH CIIM30BOIO LIApy TOHKOL
KHIIKA 32 YMOBHM IOBHOTO BHJIYYEHHS 3 XapyOBOTO
pawioHy IIIOTEHY Ta BYACHOT'O MTOYATKY JIKyBaHHs [1].

Panime nemiakist BBaXkayiach JIOCUTh DiJIKICHOIO
xBopoOor — 1 Bumaznok Ha 10 Tuc. ocid. OcraHHIMU
POKaMHU PO3MOBCIOMKEHHSI L[BOTO 3aXBOPIOBAHHS
3Ha4HO mnommpuiocs [2]. 3a manumu BcecBiTHBOI
racTpOeHTEPOIOTHHOT opranizanii (World

Gastroenterology Organization; WGO) mnommupe-
HICTh 1eiaKii y cBiTi omiHeThes siK 1 Ha 300 ocio,
a pe3yNbTaTy JIOCIHIPKeHb CBPOMEChKOI acoriarii
coinok nemniakii (Association of European Coeliac
Societies, AOECS) cBinuarh, 10 B CEpEAHBOMY Yac-
TOTA MPOSIBY LeJIiaKii y MpeJCTaBHUKIB 1HA0€BPOMICH-
CbKOI pacu CTaHOBUTH NmpuOmu3HO 1%. 3a maHumu
BITYM3HSHUX BYCHUX YHUCIIO JIFOJICH, SIKI CTpa)aa-
I0Th Ha IIeTaKiio, HabmmkaeThest 10 700 Trcsd ociO.
Cepen nux 47,5 THC. AiTell MalOTh po3Ja ayTUCTHY-
HOTO CIIEKTpPY, 19,69 THC. CTpakIaOTh BiJl JUTIYOTO
1epeOpaabHOro mapaiivy, JiarHos ,,I[emiakis’ BcTa-
HoBIleHO y 2500 narienTis [3].

3pocTaHHs KUIBKOCTI XBOPUX Ha LIEJaKil0 3yMOB-
JIFO€ 30UTBIICHHS TMOTPEO HACENCHHS MIONO CIOXKH-
BaHHS OE3MIIOTEHOBUX XapYOBHX IPOJYKTIB 32 PaXyHOK
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BITPOBA/PKSHHSI HOBUX TEXHOJIOTIH X BUpOOHUIITRA. []0
MPOAYKTIB Xap4dyBaHHS, sIKi BXOAATH B MEHIO IOJICH-
HOTO PalioHy XBOPHX Ta KOPUCTYIOTHCS MTOIUTOM CEPest
yCiX BEpCTB HACENICHHsI, HAJIeXKaTh My4Hi KOHJUTEPCHKI
Bupoou (MKB). Tomy poOota Oyae npucBsdeHa came
PO3poOILI TaHOT rpyTu BUPOOIB.

st xBopuX 1efiakiero B 6ararbox KpaiHax CBITY
PO3pO0JICHI TEXHOJIOTII 1 HAaJaroKeHe BUPOOHUIITBO
MIPOIYKTiB XapuyBaHHA. B Toli sxe yac gpopmyBaHHS
acopTuMeHTy OesrmoreHoBuX MKB Ha puHKY Hamoi
KpalHM 3HaXOAWTHCA Ha MOYAaTKOBOMY eTami i BigOy-
BAETHCS, B OCHOBHOMY, 32 PaxyHOK IMIOPTHOI Mpo-
JYKIIi1, [0 MAa€ JOCUTh BUCOKY BapTiCTh [4].

ToMy po3po0Oka i BIpOBa/PKCHHSI Ha BITYU3HSIHOMY
puHKY Oe3rmoTeHoBux Texnonorii MKB € akTtyains-
HUM 1 CBO€YACHHM 3aBJaHHSM, BUPILICHHS SKOTO
MpU3BEZC A0 3MEHILIECHHS BapTOCTi TOTOBUX BHPOOIB
3a paxyHOK BHKOPHCTaHHS MPOAYKTIB YKPaiHCHKOTO
BHUPOOHHUITBA, 3a/I0BOJICHHS BUMOT CIIO’KMBAYiB, PO3-
LIMPEHHS aCOPTUMEHTY BUPOOIB.

AHaJi3 ocCTaHHIX JOC/igxKeHb i myOJikamiii.
[Ipu BupoOHunTBi MKB OCHOBHMM CHPOBHHHUM
KOMIIOHEHTOM € MuIeHudHe OopourHo. Bimomo, 1o
JUIsl JTIOAeH, XBOPUX Ha Ieiiakifo, HOro He MOXKHa
BUKOPHCTOBYBaTH, OCKIIbKHM IIIEHUYHE OOPOIIHO
MICTHTh B CBOEMY CKJIaJl IIIOTEH. ToMy MOCTIHHO
BEAYTHCS HAyKOBi POOOTH MIONO MOIIYKY HOTO alb-
TEpHATUBHHUX 3aMiHHUKIB, 3AaTHUX MPOSIBISTH HEOO-
XiH1 (YHKIIOHATBHO-TEXHOJIOTIUHI BIaCTHBOCTI Ta
CTBOPIOBAaTH HOBi TPOAYKTH 3 3aJaHUMH TOKa3HU-
KaMH SKOCTI.

Haifyactime npu po3poO1i 6e3rmoTeHOBUX BHPO-
0iB BUKOPUCTOBYIOTH OOPOIIHO 3 3€PHOBHX ab0 3i1a-
KOBUX KyIbTYp (KYKypyA3H, pHUCY, mpoca i copro),
a TakoX OOPOIITHO 3 TICEB0-31aKiB (aMapaHTy, TPEUKH,
no6oau), 6000BUX (HYTy, KBacoili, BirHH), 3 HACIHHS
OJIHHKX KyNbTyp (JIbOHY, COHSIIIHUKY, apaxicy), mpo-
IOYKTiB BTOPUHHOI TIEpepoOKH CHPOBHUHU — KOKOCOBE
OOpOIIHO, HETUTIOBY XapyoBy CHPOBHHY (HACiHHSA
MOZIOPOXKHUKY), KOpEHeIuioan (MaHiOKYy, TarioKy,
0arar), a TaKoX ACSKi KyJIBTYPH, SIKI PIZIKO BAKOPHCTO-
BYIOTBCS (KallITaH, TATPOBUii Topix, Ted) [4-8].

Teopetnune BuBYeHHS (DYHKLIOHATBHO-TEXHOJIO-
FYHUX Ta TOXXWBHHUX BIIACTHBOCTEH MOKAa3ajo, IO
cepell Pi3HOMAHITTs OS3MITFOTCHOBUX BHIIB OOpOIITHA
IpU BUPOOHUITBI BUPOOIB 3 KEKCOBOTO TiCTa MOXK-
JIMBO BUKOPUCTATH KOMITO3HIIII0 HA OCHOBI PHCOBOTO
(PB) Ta xoxocosoro (Kb) 6opomrna

Haifyactime sik cupoBuHy [uisi BUpoOHuITBa Ph
BUKOPHUCTOBYIOTH Oinuii nutidoBanuii puc, Xoua B Kpa-
fHax As3ii 3aCTOCOBYIOTH 1 KOpuuHeBHH prc. boporHo,
BUTOTOBJICHE 31 LTI()OBAHOTO PUCY, Ma€ OLITOCHIKHUMA
KOJip, MyApOIOAiOHy CTPYKTYpY, HEUTpaNbHHIA CMaK
i 3amax. XapakTepHOw ocoOnuBicTiO Pb € Hu3bkuit
BmicT Oinka. Ilporte, MoOpiBHSHO 3 OIKaMH I1HIIKMX
XMOHMX 37aKiB, Oinku PB 30amancoBani 3a aMiHOKHC-
JIOTHUM CKIIaJIOM, JI0Ope 3acCBOIOETHCS OPraHizMOM
(KoedilieHT 3aCBOOBAHOCTI CTAHOBUTH 95,9%).

Pb € mxepenom minepaipHux pedoBrH (Na, K, Mg,
P, Si, Zn), Bitaminis rpynu B— B, B,, B;, B,. BmicT kpo-
XMaJI0 CTaHOBHTH J10 80%, B CKIIajIi SIKOTO IepeBakae
aMUIONEKTHH, M0 OOYMOBIIOE MiBUIICHY TirPOCKO-
miyHicTs Ta HaOyxaHus PB. Kpim Toro, 3epHa pricoBoro
KPOXMAJIF0 MarOTh He3HauHi po3mipu (5...6 MKM), 10
MPU3BOIUTE JIO 30UTBHIICHHS MUTOMOI ITOBEPXHI, sKa
KOHTaKTY€ 3 BOAOIO TIPH 3aMilllyBaHHI TiCTa.

Bonosp’szyBanbHa 3natHicth PB € He3HauHORO
(132%), 1 116 TIOB’s13aHO 3 HU3BKHM BMICTOM Xap-
YOBUX BOJOKOH (2,3%) Ta BIACTMBOCTSMH OiJIKiB.
Bcranosneno, mo PB mae 3arampHy (THTpOBaHy)
KHCHOTHICTh 2,2 rTpan. Ilin wac BupoOHunTBa Pb
BUAAJSIIOTHECSL 00OJIOHKHU Ta 3apofoK pucy, Tomy Pb
MICTHTB MaJIO OPTaHIYHUX KHCIIOT — 3HAYCHHS aKTHUB-
Hoi kucnotHocti pH (5,65 — 5,7 ox. npunaay). Bmict
MOHO- Ta jqucaxapujiiB B Pb cranoButs 0,7 %, 1o
y 2,5 pazu MeHIlle, HiK y NIIEHUYHOMY. AKTHBHICTb
aMUTOMTHYHUX (EpPMEHTIB € HEBHCOKOI0. ToMmy
kpame Pb BuxopucroByBaTH mpu BUPOOHUITBI Oe3-
JOPIKIKOBUX My4YHUX BUpOOiB [8-11].

Koxkocose 6opomno (Kb) HaOyBae Bce OinbIioi
MOMYNSAPHOCTI SIK KOPUCHA allbTepPHATHBA 1HIIUM
BUIaM GopomrHa. Moro oTpuMyIoTh 3i CBiXOi KompH
KOKOCOBOTO TopiXa MpH HHU3BKIH TeMmmeparypi.
TexHOMOTisI BUPOOHHIITBA CKIAJAE€THCS 3 HACTYITHUX
eTarliB TeXHOJOTTYHOTO MPOLECy: 3HeKHUPEHHS (TIpe-
CYBaHHs1), BUCYIIIyBaHHs, IOAPiOHEeHHs [12].

Kb mictuts 3,6 % Bonoru, 3,1 % 3omm, 10,9 %
minigis, 12,1 % 6inkiB i 60,9 % xap4oBUX BOJIOKOH.
Kinekicte kiitkoBuau y 100 T craHoBUTH 39 T, 110
y 10 pa3iB 6inbie, Hixk y 1B, y 3 pa3u Oinblie, Hixk
y minpHO3epHOBOMY. KinbkicTh Oinka y Kb Takox He
MOCTYTAETHCSl 0araroMy MLiJbHO3EPHOBOMY, IMPOTE
BYIJICBOJIB Ha0araro MEHIIE, HDK Y OyIb-SIKOMY
inmomy Oopomni. Kb npupiBHIoeThCs 10 OopomHa
3 0000BUX KYJIBTYp 32 BMICTOM OiJIKIB Ta BYIJICBOMIB.
B >KUpHOKHCIOTHOMY CKJIafll IepeBaKar0Th HACHUYCHI
xupHi kucnotu. Kb mae BupasHuii apomar Kokoca,
HiXHMMA, cononkuii cmak. HasBHicth y ckimani Kb
MYKPY Ta >KUPY JO3BOJIAIOTH KOPETyBaTh pELenTyp-
HUH CKJ1a] BUPOOIB 3 HBOTO.

XapyoBi BOJOKHA, IO BXOAATH JO HOTO CKiany,
COIPUSIIOTH  3MCHILCHHIO TIOIIMHAHHS ~ XOJECTEPUHY
1 IIOKO3H Y KPOBI, @ TaKOXK CHPHSIOTH 3HIKEHHIO TITi-
KeMIYHOTO 1HIEKCY Xap4OBUX MPOAYKTiB. ToMy Ok~
HUM € BukoprcTanHs Kb y xapuyBaHHI JFOIeH, CXATb-
HHX JI0 OKMPIHHS 1 XBOPHX Ha IyKpoBuii iader [13-16].

3aBIsSIKM 3AaTHOCTI 3HWKYBAaTH PIBEHb TIIOKO3H
1 XOJIECTEpHHY B KPOBI, a TAKOXK Y€pe3 BUCOKUI BMICT
kanito, Kb cripusie 3HMKEHHIO apTepiaJbHOTrO THUCKY;
BOJIOZIi€  KapIiOMPOTEKTOPHUMH  BIACTUBOCTSIMH;
NPOSIBIISIE AHTUAPUTMIYHUHA e(eKT; CHpusie MoKpa-
HICHHIO €JJACTUYHOCTI CyAWH, PO3PIIKEHHIO KPOBI;
HOpMaizamii MIKpOUMPKYISHil B mnepudepuyHux
TkaHuHax [13].

Minepanpamii  cxiian KB xapakrepusyerbcs
BMICTOM KaJlit0, HAaTpil0, Kajbl[if0, MarHito, 3aii3a,
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Maprauiro, Gocdopy, ceneny. Cepex BiTaMiHIB
€ xupopo3unHHi ( A i [) Ta BogoposuunHi (B,, B,,
B, By, B}, i PP). Kb MicTUTh HEeBeNUKy KilbKiCTh
omera-6 sxupHux kuciotT. Jlimigu Kb wmictsats nay-
PHHOBY KHCIIOTY, IO MIATPUMYE IMyHHY CHCTEMY Ta
HopMaJi3ye (QyHKito muTonoaioHoi 3amo3u [13].

HaBinMiHy Bij 3BUYAIHOTO IIIEHUYHOTO OOPOIITHA
Ta OopoiHa 3 kBacodi i ropixie Kb He MicTutsb iHri0i-
TOPIB TPaBHUX (PEPMEHTIB, TOMY HE MOXKE TIEPEIIKOI-
JKaTh TPABJICHHIO i 3aCBOEHHIO HYTPIEHTIB, Y TOMY
YHCIl MiHepanbHUX pedoBHH [13].

Kb moxkHa nonaBaty sIK 3ryIlyBad 0 CyMiB, TyII-
KOBaHHX CTPAaB, COYCiB, KOKTEHIIIB; BAKOPHCTOBYBATH
[IPU BUTOTOBJICHHI X1i0a, TOPTiB, MUPOTiB, CHPHHUKIB,
OyJI04OK, KEKCiB, MIIUHIIIB, Baelb, 1eunBa Ta iH.

Kb 3 obepexHicTio Tpeba BXKHBATH JIFOMISIM, IO
MaroTh NpoOJIeMH 31 NUTYHKOM — JyXe BeJIMKa Killb-
KIiCTh KJIITKOBUHH MO)KE HETaTHBHO MMO3HAYUTHCH Ha
po0OTi TPaBHOT CHCTEMHU.

Xoua Kb 6arare Ha Gi0K, )KUpH, KIITKOBHHY Ta
1HIII MIKPOEJIEMEHTH, BOHO TaKOX MICTHTh Oararo
caminmiarie. CaliuiaTi € XiMiYHUMUA PEYOBHHAMM,
IO 3YCTPIYalOThCsI B PUPOJI B 0ararbox KOPHUCHUX

40:60 40:60

a) 0)

B)

70:30,

60:40

50:50

40:60

)

Puc. 1. leckpuntopu opraHoJIeNTHYHAX MOKA3HUKIB
SIKOCTI KeKCiB y 3a/1€KHOCTI BiJl ClIiBBiIHOLLIEHHS
PB:KBb : a) kynenoaiona ¢gopma; 6) HassBHiCTh TPilMH
HA MOBePXHi KeKciB; B) iIHTEeHCHBHICTH apoMary;

r) OJHOPIAHICTH KOIBOPY; A) BiACYTHICTH HeMpoMmicy
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NPOAYKTaX, BKIOUarouu Kokoc. Jleski momu Hera-
TUBHO pearyloThb Ha CalliliJaTH, OCKIJIbKH BOHH
MOXXYTh 3aTOCTPIOBATH TOJIOBHHI OiJ1b 1 rinepToHiIo,
CHPUSTH BUHUKHEHHIO TPOOJEM 31 MIKIpOIo, TaKuX
sk ex3eMa. Jlns nux smoneit Kb He Moke OyTH onTH-
MaJibHUM BUOOpoM [13].

AHaJti3 BUBYCHHUX JIITEpaTypHHX KEPEIT CBITUUTh
PO BiJICYTHICTH JIOCJIIJKEHB MIO/I0 CYMICHOTO BUKO-
pHUCTaHHS NpU BUPOOHHIITBI BHPOOIB 3 KEKCOBOTO
Ticta komro3uiiii Ha ocHoBi Pb Ta Kb, Tomy moci-
JOKEHHSI y IbOMY HampsIMKy OyIyTh aKTyaJbHUMHU.

®opmyBaHHs mijieil crarti. MeToro poGoTH
€ JOCIIJKEHHSI MOXKIIUBOCTI BHKOPHCTAaHHS KOMIIO-
3unii Ha ocHoBi Pb Ta Kb npu BupoOHunTBi BUpobiB
3 KEKCOBOTO TicTa. Memoou 0ocniodicenHsi — OpraHo-
JenTUYHi, (i3MKO-XiMivHI.

Bukaan ocHOBHOro marepiajy I0CTiT:KeHHs.
[Tpu peamnizarii moCTaBIeHOTO 3aBAaHH 32 KOHTPOJIb
o0paHo penentypy kekcy « CTOIMYHOTO», IPU LILOMY
BpPaxoByBaJId BIACTUBOCTI OE3[IIOTEHOBUX BUJIB
OoporrHa.

3 MeTor OOIpyHTYBaHHS ONTHMAalbHOTO CIIiB-
BigHomeHHss Pb i Kb mociijkyBamu TexHONOTIUHI
aCTeKTH MOro BUKOPHCTaHHS, MPOBOJWIN Jabopa-
TopHi BumikauHs. CriBBigHomeHHs y cuctemi Pb
i Kb cranoBuio 10...70%, inTepBay BapitoBaHHS —
10%. KinbkicTh BCiX iHIINMX pELENTYPHUX KOMITIOHEH-
TiB KEKCiB 3aJIMIIAIN HE3MiHHOIO.

SIKicTh BUIIEYEHHUX BHUPOOIB KOHTPOIIOBAIN 32
OpraHoJCNTHYHIUMHU MOKa3HUKAMH 3 BUKOPUCTAHHIM
npoQibHOTO METONY, 32 HACTYMHUMH JECKPUITO-
pamu: KynenoaiOHa (opma, HasBHICTH TPILIMH Ha
MOBEpXHi, IHTCHCUBHICTH apomary, OJHOPIAHICTbH
KOJIbOPY, IIIBHICTh CTPYKTYPH, BIJICYTHICTh HEIPO-
MICy, BiJICYTHICTh BENHKHX IIyCTOT, M’ SKHH CMaK,
COJIONIKICTh, BIJICYTHICTH MPOTIPKIOCTI, BiACYTHICTb
CMaKy po3myIryBadiB. Pe3ynbratu qociiiKeHs npe-
CTaBJieHi Ha puc. 1.

Sx BugHO 3 puc. 1 (a) BHECCHHS HOBHX BHIIB
OopoIHa PU3BOJUTH JI0 MOTIPIIEHHS POPMHU BUPO-
01B 1 3HMKHEHHSI THUIOBUX TPIIIMH Ha TIOBEPXHI KeK-
ciB. HaifHmxui 3HAueHHS JIECKPUNTOPIB OTPUMAHO
npu cmiBBinHomenHi Kb:Pb 70:30 (y %). Ilopsa
3 uumM Bukopuctanus Kb i Pb He BrumBae HeratnuBHO
Ha JICCKPUNTOp IHTEHCUBHOCTI apomary (puc. 1, B) Ta
OJTHOPIHICTB KOJBOPY (pHC. 1, T).

ExcniepuMeHTaIbHO MiATBEPIKEHO, 1110 BHECECHHS
HOBHX BH/[iB OOpOIITHA CIIPUSIE MOSIBI apOMATy KOKOCY,
TOTOBI BHPOOM MalOTh CBITIIO-KPEMOBHUH KOJIp Ha
po3pisi. [Ipu Becenni Kb monan 50 % 30inbimyerbes
HIJIBHICTE BUPOOIB (puc.l, 1), e cTano mnepeaymo-
BOIO ISl HOro 0OMEKEHHS Y PelenTypHOMY CKIIAJI.

IMpu Buecenni Kb 6inpime 30% roToBi BHpOOH
Oynu OLMBII >KUPHIMIMMHU 1 Manyd OUTBII COJIOJKHIM
cmak. Lle i cramo mepemyMOBOIO /0 3MEHIICHHS
Y pelenTyPHOMY CKJIaJli BMICTY JKHUPY.

Ha ocHOBiI jociijkeHb, TPOBEICHUX HA I[HOMY
erari Ta MaTeMaTHIHOro 0OpOOIISTHHS pe3y/IbTaTiB OyIH
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BHECEHI KOPUTYBaHHS JI0 PELENITYPHOTO CKJIaly HOBHX
BUPOOIB, IIO/I0 BMICTY OE3IIFOTCHOBHUX BHOIB OOPOIIIHA,
sI€llb, Maciia BEPIIKOBOTO Ta I[YKpY — MaKCUMalbHUH
BmicT Kb y cucremi 50%, 3MeHIICHHS KITBKICTI LYKpY
Ta )xupy Ha 10%, 30UIBIICHHS BMICTY SI€Ib Y 3 pa3u.

Hactynuum eramom pocnimkenHs Oyno oOrpyH-
TyBaHH:I €TaIly BBEJCHHS S€lb y cucTeMy: 1) Ha etarmi
MPUTOTYBAaHHS  S€YHO-IyKPOBO-KMPOBOI  cyMimmi
(3TigHO 3 KJIACHYHOIO TEXHOJOTI€I0 TPUTOTYBAHHS
BUPOOY- -aHaJIOTy KeKCy «CromruHOro»);

2) Ha erami TMPUTOTYBAHHS SIEYHO-ITYKPOBO-XKH-
POBOI CyMillli BBEIEHHS JKOBTKIB 1 10JjaBaHHs 30UTHX
O1NKiB Ha eTarli 3aMilllyBaHHS TicTa Micisl BHECECHHS
6opomrHa. Kputepisimu BUOOpy eTary BBEICHHS SIENb
CITyTyBaJIM TOKa3HUKH SIKOCTI TicTa (TyCTHHA) 1 TOTO-
BUX BUPOOiB (TOpHUCTicTh) (puUc. 2):

BcranoBneHo, 1mo mpu BUKOPUCTAHHI JIPyroro
croco0y OTpUMYIOTh TOTOBI BHUPOOM 3 Kpamoro
opucTicTo (puc. 2, 0).

BcranoBneHo, 10 TiCTO, MPUTOTOBICHE 3 BUKO-
pUCTaHHsIM OE3[JIIOTEHOBUX BHIIB OOpOIIHA, HE

miansrae 30epiranHio (puc. 3), mpo MO CBIAYUTH
301IBLICHHS] TYCTHHH TicTa MpH 3017bIIEHHI TpHUBa-
JocTi Horo 30epiraHus.

3a (i3uKo-XiMIYHUMH TOKA3HUKAMU SIKOCTI BU3HA-
YeHO, 10 oNTHMabHUK BMicT y cuctemi Pb:Kb cra-
HOBUTH 1:1, ToOTO 50:50%. IIpo 11e CcBiMUUTH 30111b-
IICHHS BOJIOTOCTI BUPOOiB Ha 5,80 %, mopucTocti Ha
8,90 %, HamouyBaHocTi Ha 8,57 % (Tadm. 1).

OTpuMaHi JOCTiIKEHHS TONAIIH B OCHOBY PO3-
po61<1x1 peuenTypHoro cknagy (Taba. 2) Ta TEXHOJO-
riYHOi CXeMH OTPHUMAaHHS TOTOBUX BUPOOIB (puc. 4).

TexHONOTIUHMIA TpoLEec TIPUTOTYBAHHS KEKCiB
CKJIaJJa€ThCs 3 YOTHUPBHOX eTarliB (puc. 4):

1)IiATOTOBKY CHPOBUHU;

2)IpUTOTYBaHHS SIEYHO-ILLYKPOBO->KUPOBOT
cymii;

3)30uBaHHS OUIKIB

4)3aminryBaHHS TicTa Ta OpMyBaHHS BUPOOIB

S5)BuMnikaHHs BUPOOIB.

HeoOximHO BIAMITHUTH, IIO BIAMIHHHM BiJI Kia-
CHYHOT TEXHOJIOTIl € eTaml MiIrOTOBKH SI€Lb: OKPEMO

Tabmums 1

®DizuKo-xiMiuHi MOKA3HUKHU SIKOCTI BUNIEYeHNX BUPOOiB

HaiimenyBanns 3pa3kiB BoJioricts, % | Ilopucrictb, % | HamouyBanicts, %
Kekc «Cronmmaanit» (KOHTPOIIB) 12,34 61,05 192
Jocniguuii 3pazok Nel crisigHorienss Kb:Pb / 30:70 12,86 63,85 201
Jocniganit 3pazok Ne2 chisBigHommeHHs Kb:Pb / 50:50 13,1 68,56 210
0,7 70 - -
0.68 4Lycruna, Kr/m’ IMopwucricts BUp0o6iB, %
’ 68
0,66 o B BBENICHHA €I 66 M BBe/ICHHS S€LIb
0,64 -
0,62 - 64
0,6 o 62 -
058 A ¥ BBECJICHHS ¥ BBeICHHS
0,56 JKOBTKIB 1 Ha 60 - JKOBTKIB 1 Ha
> KIHIIEBOMY eTarti 53 KiHIIEBOMY eTami
0,54 4 30UTHX OLIKIB 30MTUX OUIKIB
0,52 - 56 -
koHTposie  30:70 50:50 kouTposie  30:70  50:50
a) 0)
Puc. 2. Bnuius cragii BHeceHHS si€lb HA T'YCTHHY TicTa (a) Ta mOpPHUCTicTH BUPOOiB (0)
80 -
0.8 I'yctuna, kr/m? THopucricte,
06 1 60 { gt — g
0.4 A | ™ xoHTpOIBL 40 - | ®KOHTpOIB
=30:70 =30:70
0.2 1 20 - -
50:50 50:50
0 4 T v
0 5 10 15 0 - y y y
0

Tpusamictb 36epiranus,t, XB

a)

Tpusamicts 30epiranss, T, XB

0)

Puc. 3. BniuB TpuBaJjiocTi 30epiranis Ha rycTHHY TicTa (a) Ta HOPHCTICTh BUNeYeHNX BUPOOIB (0)
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Ta6muig 2
PeunenTtypHuii ckiyiag 6e3rJI0TEHOBHX KeKCiB
Butparu cupoBunu Ha 100 mT.
. MacoBa yacTka rOTOBUX BUPOOiB, I
HaiimeHyBaHHs =
CyXHX Keke «Cronuunuii» Keke «Puxoc»
CHPOBUHU o . . .
peuyoBuH, % (KOHTPOJILHUI 3pa30K) (mocaignuii 3pazok)
H.p. c.p. H.p. c.p.
BopomrHo nmennyaHe 85,5 2339 1999.8 - -
Iykop 99,85 1775 1752,4 1597,5 1595,1
BopomHo nmeHnyHe B/T 85,00 2339,0 1999.8 - -
Macio BepiikoBe 84,00 1754,0 14734 1578,6 1326
Menanx 27,00 1404,0 379,1 4212 1137,2
Cinp 96,50 7,10 6,90 7,1 6,9
Ponsunku 80,00 1754,0 1403,2 1754 1403,2
ITynpa nykposa 99,85 82,0 81,9 82 81,9
Ecenis 0,00 7,1 0 7,1 0
PoznymyBau 0,00 7,1 0 7,1 0
Koxocose 6opomnrHo 95,00 - - 847,7 805,42
Pucose 6oporrHO 87,40 - - 847,8 740,98
Besoro 9109,3 7096,7 93434 7096,7
Buxin 7500 6600 7500 6600
Macno Iyxop Oumit St Cinb Awmoniii| |Ecenisi| |Pomsunku Bopouno Bbopouno
BEPILIKOBE || KpUCTaTIYHUN KOKOCOBE pucose
¥ ! ¥ v v v v
| 3aun aHH;I| IpocitoBanHs O6pobra Ta |Hi}:[FOTOBKa CI/IpOBI/IHI/Ii i [poci
11T Bi,ZIOerMJIeHHH 1ArOTOBKa POCIFOBaAHHA
JKOBTKIB Bijl OLJIKiB l i CHPOBHHH
v | I
3G BaHHS 3 36 Ginki II i
JoaaBaiuaM 75% ZSK:ithanli;fp;, > ei) ;Mollliigizﬂﬂ
HOPMH LYKPY 10 301JILIICHHS
©=7-10x8 00’emy B 5-6
pasiB,1==7-10xB
. !
| BnuBanus HOCTVHOBOI:
| ' > Samimrysanns Ticta ||

Bumikannst, t =205...215 °C, 1= 20...24 xB

OX0J10IKEHHS

O31001€HHS
v

| [TaxyBanHs Ta peamizamis |

Hyxposa mypa

Puc. 4. TexHoJioriuHa cxeMa BUPOOHULTBA 0e3IIIOTEHOBUX KEKCiB

3MIMCHIOEThCSA TATOTOBKA SIEYHO-IIYKPOBO-)KMPOBOi  KiHIIEBOMY €Tarli 3aMilllyBaHHsI TicTa TIicisl OOpoITHa.
CyMillli, CKIaOBUMH SIKOI € >KOBTKH, 75% Iykpy Ta  Bun3HaueHo, 110 BUKOPUCTaHHS O€3IVIIOTEHOBUX BUJIIB
BCS KUTBKICTh Macja BEpITKOBOTO. 30MBaHHS OUTKIB ~ OOpoOIHA TPH3BOAUTH JO CKOPOUYCHHS TPUBAIOCTI
3 pemToro IyKpy (25 %) 11X BBeIeHH 3/MICHIOBANI HA ~ BUTTIKaHHS BUPOoOiB Ha 21,62 %.
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BucHoBkH i3 3a3HaYeHHX NMpodieM i mepcnek- 301UIBIICHHS Y PELENTYPHOMY CKIaji sielb y 3 pasy,
THBH I0JAJIbIINX IOCTiIKeHb y JAHOMY HAIIPSIMKY.  3MCHIIIEHHsI BMICTy LyKpy Ta >kupy Ha 10%, ckopo-
OOrpyHTOBaHO JIOIUIBHICTh BHKOPUCTAHHS IPH  YEHHS TPUBAJIOCTI BUIIKaHHS BUpoOiB Ha 21,62 %.
BUPOOHUITBI MYYHHX KOHJWUTEPCHKUX BHPOOIB HactynHum eTtamoM AOCHIKEHb € BH3HAUYCHHS
3 kekcoBoro Ticra Pb Ta Kb. BusHaueHo, 110 BUKO-  CTPOKIB MpHIATHOCTI pPO3po0JIeHUX BHPOOIB Ta
pucTaHHs OOpaHWX BWJIB OOpOIIHA MPHU3BOAUTH JIO  JOCIIKCHHS 1X TOKHUBHOI I[IHHOCTI.
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Trade). Expanding the range of gluten-firee flour confectionery products

Abstract. An increase in the number of patients with gluten intolerance and celiac disease leads to the increase
of the consumption of gluten-free foods. In addition, millions of people around the world consume gluten-free food
not only because of the diagnosis of celiac disease, but also because of the common understanding of health support
and disease prevention.

The range of gluten-free food in Ukraine is not quite diverse, so the urgent task is to conduct research on its
expansion and diversification.

Flour confectionery was chosen as the object of research. As new recipe components — rice flour (RF) and
coconut flour (CF).

A characteristic of RF is low protein content, however, compared with proteins of other cereals, RF proteins
are balanced in aminoacid composition, well absorbed by the body (digestion coefficient of 95.9%), starch content
up to 80%, which is dominated by amylopectin, which causes increased hygroscopicity and swelling of the RF. In
addition, the grains of rice starch have a small size (5... 6 um), which leads to an increase in the specific surface
area in contact with water when kneading the dough. The water-binding capacity of RF is low (132%), and this
is due to the low content of dietary fiber (2.3%) and the properties of proteins. It was found that RF has a total
(titrated) acidity of 2.2 degrees, contains few organic acids — the value of active pH acidity (5.65 — 5.7 units), the
content of mono- and disaccharides in RF is 0.7%, which is 2.5 times lower than in wheat flour (WF). The activity
of amylolytic enzymes is low.
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CF; in contrast to rice flour, contains 3.1% ash, 10.9% lipids, 12.1% protein and 60.9% dietary fiber. The amount
of fiber is 39 g, which is 10 times more than in wheat flour, 3 times more than in wholegrain flour. The amount of
protein in coconut flour is not inferior to wholegrain flour, but carbohydrates are much less than in any other flour.
CF is equal to the bean flour according to the content of proteins and carbohydrates, has a distinct coconut scent,
delicate, sweet flavor. The presence of sugar and fat in the composition of CF allows you to adjust the prescription
composition of products from it. Dietary fiber, which is part of it, helps reduce the absorption of cholesterol and
glucose in the blood, as well as the reduction of the glycemic index of food. Therefore, it is advisable to use CF in the
diet of people prone to obesity and diabetes. It is not contained the inhibitors of digestive enzymes, unlike PF, from
flour from beans and nuts, so CF can not interfere with digestion and assimilation of nutrients, including minerals.
Therefore, it is advisable to use selected types of flour in the production of unleavened flour products.

The aim of the work was to substantiate the use of blends based on CF and RF in the cake dough products
manufacturing. The selection of the optimal flour content in the composition was based on the study of organoleptic
descriptors of ready products. It is determined that obtaining ready products of proper quality is possible through
the use of compositions based on RF: CF — 50:50%. Taking into account the functional properties and nutritional
composition of the products, it was determined that the content of eggs in the prescription composition was increased
3 times, the amount of sugar and fat was reduced by 10%.

New types of gluten-free products have been developed, which reduces dependence on imported products and
provide opportunities for domestic producers to enter a new level of development.

Key words: cakes, cake dough, rice flour, coconut flour, indicators of quality.
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Abstract. Globalization is changing people's diets. In today's conditions, the attention of consumers to the
quality of food products is increasing. This shows a change in priorities in favor of safe food products from natural
domestic raw materials. New food products with algae can become an important physiological source of essential
micronutrients and, provided a varied balanced diet, can meet 50% of human needs in essential micronutrients.
An important source is the microalgae Chlorella vulgaris and Spirulina platensis. New types of meat products with
chlorella will allow, on the one hand, to normalize the intake of vitamins and mineral elements in the human body,
and on the other hand, contribute to the removal of heavy metals, pesticides, radionuclides, giving the developed
products radioprotective properties. This opportunity can be provided by «superfoods», which are rapidly gaining
popularity. Microalgae Chlorella vulgaris and Spirulina platensis contain all the necessary elements and a wide
range of uses, which gives them full potential for mass consumption. Therefore, these superfoods are promising
raw materials not only for sports, diet and herodiet nutrition, but in general as a food additive and component of
any dishes, the assortment of which is very small today. Therefore, in order to achieve the goal, the technology of
chopped meat semi-finished products was improved with the use of microalgae Chlorella vulgaris and Spirulina
platensis in the amount of 1.5% and 3%, as well as their combination 1:1. The study of the vitamin and mineral
content of the developed samples was conducted. The conducted studies confirm and prove the expediency and

perspective of using microalgae in many sectors of Ukraine.
Key words: microalgae, Chlorella vulgaris, Spirulina platensis, blend of oils, technology, chopped semi-finished

products.

Statement of the problem in a general form.
Currently, food products derived from microalgae
are marketed as health foods and are commercially
available as capsules, tablets, powders, and liquids.
They are also mixed with candy, gum, snacks, pastas,
noodles, breakfast cereals, wine, and other beverages.
Microalgae species such as Spirulina plantesis,
Chlorella sp., Dunaliella terticola, Dunaliela saline
and Aphanizomenon flos-aquae have become widely
used due to their high protein content and nutritional
value. Recently, however, it is chlorella and spirulina
that dominate the global microalgae market as they
gain popularity in supermarkets and health food
stores. Microalgae are important sources of long-chain
polyunsaturated fatty acids and are therefore used in the
food industry as additives. They are able to synthesize
representatives of the omega-6 family, which include
linoleic acid, y-linolenic acid and arachidonic acid,
as well as omega-3 (linolenic, eicosapentaenoic and
docosahexaenoic acids). The last two are associated
with a reduction in complications from cardiovascular
disease, arthritis and hypertension; show appropriate
hypolipidemic activity to lower triglycerides and
increase  high-density  lipoprotein  cholesterol.
Alternative forms of such additives include liquid for
beverages, powder for flour-based products (bread,
cookies, pasta), oil (butter, mayonnaise), and tablets
and capsules for food additives [1, 2].

Over the past five years, the amount of food
and beverages containing micro- and macroalgae
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has increased significantly. Worldwide, 13,090 new
food products containing algae or their derivatives
were released, of which 5,720 were in Europe. The
inclusion of algae in the product took different forms
(whole dried biomass or purified ingredient) and their
function in the formulation (colorant or functional
ingredient). Analyzing the state of the food additives
market, the preference is given to microalgae. In
Ukraine, this raw material is currently undervalued
and is just beginning to gain momentum, although in
European and Asian countries, algae is used not only
as a food additive, but as a component of the daily diet
on a par with other products. In addition, microalgae
contain a variety of bioactive components that have
anticarcinogenic, antioxidant, antihypertensive, and
hepatoprotective agents [3, 4].

Analysis of recent research and publications.
Cultivation of microalgae is currently a promising
direction because the range of their use is quite
wide — it includes the production of food, animal feed,
fertilizers, as well as the production of biofuel. The
idea of cultivating microalgae on an industrial scale
arose in Germany in the middle of the last century, to
obtain edible oil from diatom algae. Soon, the green
microalgae Chlorella and Scenedesmus attracted
the attention of scientists. However, at that time, the
technological features of growing these microalgae
were at a low level, so attempts to cultivate them were
temporarily suspended. The revival of research in the
field of industrial cultivation of microalgae began in
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the late 1960s, and interest in them continues to this
day. The cultivation of microalgae on an industrial
scale has a history of half a century. The obtained
biomass is used in agriculture, food industry,
perfumery, pharmacology, medicine and other
sectors of the national economy. Currently, there
are about 40,000 species of microalgae (more than
5,000 species in Ukraine), but representatives of the
Chlorella, Dunaliella, Scenedesmus, and Spirulina
families are considered the most promising [5, 6].

Chlorella vulgaris and Spirulina platensis are
currently the most common microalgae cultivated
and widely used in many countries of the world. Of
course, most of these microalgae on the Ukrainian
market are of foreign production, mainly China,
Japan and the USA, but Ukrainian producers are also
engaged in the cultivation of Chlorella vulgaris — the
enterprise «Xmnopena Ykpaina» LLC and TM «Kusa
Xnopena» FG «Y Camsena», which represent
the assortment microalgae in powder and liquid
(suspension) form. The manufacturer of Spirulina
platensis is the company «®yn ®akropi» under the
TM «Spirulinka», which manufactures a frozen
suspension of microalgae.

Chlorella vulgaris and Spirulina platensis in their
composition have a high content of complete protein
(50-70%), which is due to the presence of all essential
amino acids that cannot be synthesized in the human
body, vitamins (A, group B, PP, E, C) and macro- and
trace elements (Ca, Mg, K, P, Na, Fe), unsaturated
fatty acids and pigments (chlorophyll, phycobilins,
carotenoids) [7, 8].

Algae belong to the consumption culture of Japan,
Korea, and China, where they are used on an equal
footing with other products that are familiar to us,
America and European countries use them mainly as
food additives. Microalgae are added to salads, first
courses, bakery and pasta products, sauces, ice cream,
candies, chips and snacks, smoothies and lemonades
are prepared on their basis. Thus, with the help of
superfoods Chlorella vulgaris and Spirulina platensis,
it is possible to improve the technology of almost any
product, enrich its nutritional and biological value, by
fortifying the mineral and vitamin composition [9-11].

Forming the goals of the article. The aim of the
work is to improve the technology of chopped semi-
finished products using natural biologically valuable
components containing microalgae Chlorella vulgaris
and Spirulina platensis, for product fortification
without changing its organoleptic indicators.

Presentation of the main research material.
Modern principles of creating high-quality food
products are based on the selection and justification
of certain types of raw materials in such ratios that
would ensure the predicted quality, consumer and
functional properties and maximum balance of food
components according to the chemical composition
of the finished products. In order to expand the

assortment and, at the same time, improve the quality
of products to the control recipe, according to DSTU
4437:2005 Semi-finished meat and meat-vegetable
minced meat products, microscopic unicellular green
algae Chlorella vulgaris and Spirulina platensis were
added in the amount of 1.5-3% in the form powder
To balance the fatty acid composition, a mixture of
oils was taken, which will allow to adjust food rations
with essential nutrients, to achieve the required ratio
of ®—6 : @3 fatty acids and to expand the range of
meat semi-finished products.

The main raw material for the production of
experimental samples was chicken meat, since it
is the most affordable for the Ukrainian consumer.
Flax flour was added to the recipe to improve the
nutritional value of the product, as it contains 34%
protein, B vitamins (B1, B2, B3, B5, B6, B9),
macro- and microelements (Ca, K, Fe, P, Zn, Cu, Se),
polyunsaturated fatty acids (omega-3 and omega-6).
Hydration of flax flour was carried out 1:2. To give the
product functional properties, a balanced fatty acid
composition, a blend of oils (walnut, avocado and
linseed) was added in a ratio of 3:2:1, respectively.

To compare the analysis of the fatty acid
composition of oils, sunflower oil was chosen as
the most popular in Ukraine according to DSTU
4492:2005 Sunflower oil. Specifications. The fatty
acid composition of the oils selected for blending is
shown in Table 1. In the resulting blend of walnut,
avocado, and linseed oils (3:2:1), the ratio of ©—6:
®—3 fatty acids is 3:1, which indicates its balanced
compared to sunflower oil.

Walnut and linseed oil have a high content of
alpha-linolenic acid (omega-3) and linoleic acid
(omega-6), avocado oil — oleic, and also has a high
smoking temperature (270°C), which indicates the
preservation of all its beneficial properties substances
after heat treatment. Flax flour and microalgae were
added to the minced meat after the hydration process
to evenly combine all components in the recipe.

Algae Chlorella vulgaris and Spirulina platensis
are rich in vitamins of group B, vitamin C, E, A,
PP. It is important that all these vitamins are found
in microalgae in their natural form — they are easily
absorbed and will have an effective effect on the
human body, since nature itself took care of their
digestion and dosage. The vitamin composition of
experimental samples of semi-finished products is
shown in Table 3.

The developed chopped semi-finished products
have an advantage in comparison with the control in
terms of all the above vitamins. Samples Ne 2 (using
Chlorella vulgaris) and sample Ne 4 (using Spirulina
platensis) have the highest amount of vitamin
A. According to the content of vitamins E, the
experimental samples exceed the control sample by
30...187%, sample Ne 2 has the best results. According
to the values of other vitamins, the developed
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Table 1
Fatty acid composition of oils
. Fatty acid content of oils, g/100 g of product
Fatty acid Sunflower Walnut Flax Avocado
Saturated, including 12,1 7,0 11,4 14,1
Myristic (C,,,) 0,1 0,5 0,1 0,1
Palmitine (C,,) 6,5 4,8 6,1 13,5
Stearic (Cq,) 5,5 1,7 52 0,5
Monounsaturated, including 29,5 22,1 19,4 61,3
Palmitoleic (C,,,) 5,0 0,1 0,1 5.4
Oleic (C.)) 24,5 22,0 19,3 55,9
Polyunsaturated, including 63,5 76,9 68,9 17,0
Linoleic (C,;,) @6 62,5 68,0 15,6 16,1
Linolenic (C,g;) ©3 1,0 8,9 53,3 0,9
Table 2
Recipes of chopped semi-finished products
Recipes
Raw Control
(according to DSTU 4437:2005) Nel Ne2 Ne3 Ned Ne'S
The amount of the main raw material, % /100 kg
Chicken meat 65 61 57 61 57 59
Flax flour 4 4 4 4 4 4
Water for hydration of flour 6 6 6 6 6 6
Egg 11 10 10 10 10 10
Onion 8 8 8 8 8 8
Blend of oil 6 6 6 6 6 6
Chlorella vulgaris - 1,5 3 - - 1
Spirulina platensis - - - 1,5 3 1
Water for the hydration of algae - 3,5 6 3,5 6 5
Spices, % to the main raw materials
Salt 1,3 1,3 1,3 1,3 1,3 1,3
Ground black pepper 0,2 0,2 0,2 0,2 0,2 0,2
Table 3
Vitamin composition of chopped semi-finished products and algae
Vitamin content, mg/100 g of product
Sample A B, B, ; Pl;g ’ E C
Chlorella vulgaris 170 2,38 5,02 24,5 14,5 10,4
Spirulina platensis 160 2,32 3,67 12,8 5,0 10,1
Control 0,08 0,11 0,15 4,85 0,23 0,85
Sample Nel 2,62 0,15 0,22 5,25 0,45 1,01
Sample Ne2 5,17 0,19 0,29 5,32 0,66 1,17
Sample Ne3 2,54 0,14 0,20 5,08 0,30 1,0
Sample Ne4 5,05 0,18 0,25 4,96 0,37 1,15
Sample Ne5 3,47 0,16 0,23 5,10 0,42 1,06

semi-finished products exceed the control sample by:
27...73% (B1), 33...93% (B2), 18...38% (C).

In addition to a wide range of vitamins, microalgae
have a relatively high content of minerals in their
composition, the deficiency of which is felt by every
second resident of Ukraine. data on the content of
minerals in the test samples are given in Table 4.

According to the data of the mineral composition,
sample Ne 2 and sample Ne 4 turned out to be the
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best. The sample with the use of Chlorella vulgaris
in the amount of 3% (sample Ne 2) has the highest
indicators for the content of Ca, Mg, K (increased by
32 mg/100 g of product) and Fe, the value of which
increased 4 times compared to the control sample. In
samples Ne 1, Ne 4, and Ne 5, the value of Fe increased
by 2 times. The sample using Spirulina platensis
3% (sample Ne 4) has the highest Na and P values
(the content of the element is 10 mg/100 g of product
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Table 4
Mineral composition of chopped semi-finished products and algae
Sample The content of mineral substances, mg/100 g

Ca Mg K P Na Fe

Chlorella vulgaris 150,0 318,0 1540,0 58,0 186,0 167,0
Spirulina platensis 131,5 191,5 1500,0 118,0 250,0 58,0
Control 30,1 31,1 2133 160,8 66,5 1,6
Sample Ne 1 31,4 36,4 230,2 166,9 67,3 4,1
Sample Ne 2 32,9 41,1 245,5 163,8 66,7 6,6
Sample Ne 3 31,1 33,7 231,1 167,5 67,9 2,4
Sample Ne 4 32,4 35,7 243,7 171,1 68,5 32
Sample Ne 5 31,6 36,0 233,7 167,1 67,1 3.8

higher than the control). In the experimental samples,
compared to the control, the content of magnesium
increased by 8...32%, potassium by 9...15%, iron
by 50...313%.

Conclusions from the mentioned problems
and prospects for further research in the given
direction. Microalgae Chlorella vulgaris and Spirulina
platensis are promising raw materials for their mass
use in various industries, and food production is
no exception. The easiest way to use microalgae in
food technologies is to improve products familiar to
the Ukrainian consumer by adding these superfoods
to their composition. It is algae in the form of a
suspension or powder that is the best option for this,
as they contain microalgae with a broken cell wall,

which contributes to the maximum assimilation of all
useful elements [12].

In this way, we improved the technology of chopped
semi-finished products. The vitamin and mineral content
of the produced samples was studied. After analyzing
the obtained data for each sample, sample No. 2 with the
use of Chlorella vulgaris in the amount of 3% turned out
to be the best according to the vast majority of indicators.
It received the highest values for the content of vitamins
A, B1, B2, PP, E, C and minerals Ca, Mg, K and Fe.
Thus, on the basis of the obtained data, it has been
proven that the use of microalgae in the technology of
meat semi-finished products is expedient for improving
quality indicators and expanding the assortment without
worsening their organoleptic properties.
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JI. B. Ilewiyk, 0okmop cinbcbko2ocnodapcokux nayk, npogecop (/ninposcekutl HayionanbHuil yHisepcumen
imeni Onecs It OHltapa) /. FO. Ilpuxoovko (/[ninposcoxuil nayionanvruu ynieepcumem imeni Onecs [onuapa).
Po3pooka nosimnix npooyKmis 300p08020 XAPUyEaHHs 3 6UKOPUCIAHHAM 3e1eHUX 6000pOCell

Anomaygis. I 100anizayis 3minoe payionu nooell. B ymosax cb0200eH s ROCUTIOEMbCS Y8a2a CRONCUBAUIE 00 AKOCTI
npooykmis xapuyeanus. Lle nokazye avminy npiopumemis Ha KOPUCIb OE3NEUHUX XAPUOBUX NPOOYKMIE 3 HAMYPAIbHOL
simuusHAHOL cuposuru. Hosi xapuosi npooykmiu 3 6000pOCMAMU MONCYIb CIAMU BANCTUBUM (DIZIONOSIUHUM OXHCEPETIOM
OCHOBHUX MIKPOHYMPIEHMIG 1 30 YyMO8U PIZHOMAHINMHO20 306anancosanozo payiony Ha 50% 3adoeonvrumu nompebu
THOOUHU 8 OCHOBHUX MiKpoenemenmax. lemomuum Odicepenom € mixkposooopocmi Chlorella vulgaris i Spirulina platensis.
Hogi 6u0u M ’sichux npooykmis 3 X10peior 0036058Mb, 3 00H020 OOKY, HOPMAIZY8aAMU HAOXOOMHCEHHSL 8 OPAHI3M IIOOUHU
BIMAMIHIB, MIHEPATLHUX ELeMEHMIB, d 3 THUL020 CRPUSIIONb BUBCOEHHIO BANCKUX MEMAlie, NeCmuyudis, padionykiois,
Haoarouu po3pooneHum npooyKmam padionpomekmopHux eiacmusocmeil. Lo mooicaugicms nam Moocyms Haoamu
«eynepgyouy, ki cmpimko Habupaioms nonyiaprocmi. Mikposooopocmi Chlorella vulgaris i Spirulina platensis maromo
Y c80EMY CKAAOI 6Ci HEOOXIOHI eeMenmu ma WUpOKUull Cnekmp SUKOPUCTNAHHSA, WO Od€ M NOBHOYIHHI MOXCIUBOCTI
Macoeozo edicueants. Tooc yi cynepghyou € nepcnekmusHor CUpo8UHOIO He uuie Ojisl CHOPMUSHO20, JIEMUYH020 Md
2epo0IEMUUHO20 XAPYYBaHHs, d 8 YILOMY 5K Xapuoea 000aéKa ma KOMNOHEHM OYOb-SKUX CImpas, aCOPMUMEn SIKUX
HACbO2OOHI Oyice HesHaunull. Tomy 0151 00CASHEHHS NOCTNABIEHOT Memu — NPOBE0eHO YOOCKOHAICHHS MEXHON02Ii M SCHUX
ciuenux uanisghadbpuxamis 3 suxopucmauuam mikposooopocmeu Chlorella vulgaris i Spirulina platensis 6 xinvkocmi
1,5 % ma 3 %, a makoorc ix noeonanus 1 : 1. Ilpoeederno 0ocnioxiceHHs 6imamiHHO20 Ma MIHEPaIbHO20 BMICHY PO3POOIEHUX
spaskie. [Iposedeni 00cniodicenHs niomeepoNcyioms I 008005iMb OOYLTLHICMb | NePCHeKMUGHICIb GUKOPUCTIAHHS
MiKpogooopocmell y bazamvox eany3ax Vxpainu.

Knrwuosi cnosa: mikposooopocmi, Chlorella vulgaris, Spirulina platensis, kynaowc oniil, mexnonozis, ciueui
Hanigghabpukamu.

32



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni

Bunyck 3, 2022

UDC 340.50-050.90)
DOI https://doi.org/10.37734/2518-7171-2022-3-6

DEPENDENCE OF LACTOBACILLI ACTIVITY
ON THE CONCENTRATION OF SUGAR IN THE SUBSTRATE

N. V. ROHOVA, Candidate of Technical Sciences, Associate Professor;
0. V. VOLODKO, Candidate of Technical Sciences, Associate Professor;

Ya. M. BYCHKOYV, Candidate of Technical Sciences, Associate Professor
(Poltava University of Economics and Trade)

Abstract. The purpose of the article was to extend the shelf life of birch sap and the time of its processing by
pre-fermentation of birch sap with pure crops Lactobacillus casei ssp. alactosus.

The disadvantage of the existing method of production of birch sap is that the newly collected birch sap must be
immediately sent for processing, because short-term storage for no more than 24 hours is allowed only in chilled
rooms at a temperature of 0 to 5 0C and a relative humidity of not more than 75 %.

In case of violation of these conditions, turbidity of the juice appears, acidity increases and spontaneous fermen-

tation of the juice begins, which has significant flaws.

The sugar content in birch sap is relatively low. Since the fluctuations in the sugar content of fresh juice are quite
significant, it was necessary to identify the activity of its costs during the fermentation process.

Research methodology. The activity of lactobacilli was determined by measuring the loss of dry soluble sub-
stances in the juice during fermentation and the accumulation of titrated acids in terms of lactic acid.

Results. Fluctuations in sugars depending on weather conditions and place of cultivation range from 0.5 to 0.9
%. The final product of sugar fermentation with lactobacilli, as already noted, is mainly lactic acid and other sub-
stances (acetic acid, ethyl alcohol, carbon dioxide, dextrin, mannitol) in small quantities.

The term fermentation of birch sap to the desired lactic acid content can be adjusted by adding a certain amount
of sugar to it. According to the derived regression equations, it is possible to predict on which day and at what con-

centration in the juice the desired acidity will be.

The concentration of titrated acids in terms of lactic acid changed during the entire fermentation period, which
occurred in rectilinear dependence, which is confirmed by the correlation coefficients
Conclusions. To activate lactic fermentation with a small amount of sugar, it should be added to freshly harvest-

ed birch sap.

Key words: Juices, natural juices, raw material processing technology, canning, concentrated (condensed),
dried vegetable juices, pigmented juices, blended juices, fermentation.

Formulation of the problem in general and
connection with the most important scientific
or practical tasks. The activity of lactobacilli
was determined by measuring the loss of dry
soluble substances in the juice during fermentation
and the accumulation of titrated acids in terms
of lactic acid.

The sugar content in birch sap is relatively low.
Its fluctuations depending on weather conditions and
place of cultivation range from 0.5 to 0.9 %. The
final product of the fermentation of sugars with
lactobacilli, as already noted, is mainly lactic acid and
other substances (acetic acid, ethyl alcohol, carbon
dioxide, dextrin, mannitol) in small quantities [5].

Since the fluctuations in the sugar content in fresh
juice are quite significant, it was necessary to identify
the activity of its costs during fermentation.

Therefore, the term fermentation of birch sap to
the desired content of lactic acid can be adjusted by
adding a certain amount of sugar to it. According
to the derived regression equations, it is possible to
predict on which day and at what concentration in the
juice the desired acidity will be.

© Rohova N. V., Volodko O. V., Bychkov Ya. M., 2022

Table 1
Dynamics of lactic acid accumulation

Concentration Titrated acid.ity, %, after
sugar, % fermentation (days)
1 2 3 4 5
0,1 0,02 | 0,05 | 0,07 | 0,1 | 0,22
0,2 0,02 | 0,08 | 0,10 | 0,21 | 0,34
0,3 0,02 | 0,11 | 0,14 | 0,3 | 047
0,4 0,02 | 0,24 | 0,27 | 0,36 | 0,62
0,5 0,02 | 0,17 | 0,19 | 04 | 0,70
0,6 0,02 | 0,20 | 0,22 | 0,47 | 0,80
0,7 0,02 | 0,22 | 0,25 | 0,5 | 0,90
0,8 0,02 | 0,25 | 0,28 | 0,62 | 1,0
0,9 0,02 | 0,28 | 0,32 | 0,7 1,1
1,0 0,02 | 0,37 | 0,46 | 0,82 | 1,2

The concentration of titrated acids in terms of
lactic acid changed during the entire fermentation
period, which occurred in a rectilinear relationship,
which is confirmed by correlation coefficients:
R?=0.98 and 0.99 and dry matter losses (Fig. 1).

As can be seen from the Fig. 2, on the first and
second day of fermentation, the activity of vital activity
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Fig. 2. Dynamics of changes in dry soluble substances during fermentation

of lactobacilli is much higher than in subsequent
days, as evidenced by a decrease in the concentration
of dry soluble substances due to the metabolization
of sugars. They make up 70.4%, and on day 5 — only
58% of their original content. With an increase in the
concentration of sugar in the substrate, the activity of
vital activity of lactic acid bacteria increases. If in a
substrate with a sugar concentration of 1% the loss of
dry soluble substances on the fifth day is 34%, then
at a concentration of 2%, they increase to 39% due to
the conversion of sugar to acid.

Therefore, to activate lactic fermentation with a
small amount of sugar, it should be added to freshly
harvested birch sap.

Analysis of recent research and publications.
The study of the issue found out that there is
significant potential for domestic producers of juices
and juice drinks, the use of which is limited by such
factors as the low level of purchasing power of
Ukrainian consumers and the growth of competition
in this segment of the commodity market and modern
technologies for harvesting raw materials for the
production of birch sap from increased period of its
preservation and justification of recommendations for

34

the production of new types of natural blended juices
based on fermented birch sap because the processing
industry until recently used only freshly produced
birch sap for canning. Healing product of birch is
stored only 3-4 days.

Formulation of the objectives of the article
(statement of the problem). It is known that both high
and low temperature values affect the development of
bacteria. However, low — before freezing — they carry,
and elevated — after 45°C — lead to a lethal reaction [ 1, 2].

Some authors believe that homofermen-tative
mesophilic lactobacilli reach the most active
development at a temperature of about 30°C, while
others consider the Tien fig.

Fig. 3 shows the direct correlation of the effect of
temperature on the time of fermentation of birch sap.
mperature to be 16...18°C to be optimal [3].

At a higher temperature, the fermentation period
of a certain amount of substrate occurs much faster
than at low temperatures. Therefore, depending
on the production needs, it is possible to adjust the
fermentation process by the temperature factor.

Experiments to determine the effect of temperature
on the period of fermentation of birch sap confirmed
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Fig. 4. The effect of fermentation temperature on the transparency of fermented birch sap

the conclusions of those researchers who recommend
lower temperatures. Yes, in fig. 3. It can be seen that
the fermentation period increases by one day with a
decrease in temperature by 5°C. At the same time,
the accumulation of lactic acid (by titrated acidity)
increases to 0.35 — 0.45 %. In addition, the appearance
of the juice, fermented at temperatures of 30°C and
25°C, was less attractive than at lower temperatures
due to turbidity. This can be explained by the fact that
with more active (rapid) fermentation, the amount
of lactobacilli increases and enzymatic reactions
do not end.

The advantages of rapid lactic fermentation include
only a reduction in its term, the disadvantages — and,
as noted in the literature, deterioration of aroma,
turbidity, formation of mucous substances [4].

The effect of fermentation temperature on the
transparency of fermented birch sap is reflected in
(Fig. 4).

From the regression equation it can be seen
that there is an inverse relationship between the
fermentation temperature and transparency with a
correlation coefficient of 0.98.

Consequently, the quality of fermented products,
as a rule, at high fermentation temperatures is much
worse than at low. This fact is explained by the fact
that under the influence of lactic acid, more rapid
changes in the pH of the medium occur.

Results. The aim of scientific research was to extend
the shelf life of birch sap and the time of its processing
by carrying out the preliminary fermentation of
birch sap with pure cultures Lactobacillus casei ssp.
alactosus. Therefore, according to our research, the
technology of fermented birch sap has the following
stages [5].

Natural birch sap is delivered to enterprises in
containers into which it is drained during collection.
Birch juice is collected in glass jars with a capacity of
not more than 10 dm® or juicers made of polymeric
materials authorized by the Ministry of Health for
contact with food. Then the juice is poured into
wooden barrels with a capacity of 50dm?, 100dm?,
150dm*, 200dm?, metal flasks for milk and dairy
products, tankers for food. Juice is drained through
filters in two layers of gauze or filter synthetic fabrics.

Processing of juicers, containers and auxiliary
materials is carried out in accordance with the
standards.

Juice submitted for processing is sent for
pasteurization at a temperature of (80 + 2)°C, for
(10 = 1) minutes in heat exchangers or cooking
boilers.

Fermentation is carried out in containers filled
under the lid with, juice to prevent the development
of mold fungi and membranous yeast. days at
a temperature of (25+1)°C. Sowing material is
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Fig. 5. Technological scheme of production of fermented birch sap

introduced in the amount of 0.3% of the volume
of juice. Juice is stored at room temperature in
hermetically sealed containers, protecting against
the ingress of foreign microorganisms and relative
humidity of 75% [4].

When the total acidity of 0.3 - 0.6% is reached in
the juice, it can be transferred for processing within
three months.

Before serving, the juice is filtered through
two layers of gauze or filter cloth and fed to the
centrifugation in separators or filtered through filter
presses.

Filtering on filter presses is carried out at a pressure
of 40...160 kPa through filter cardboard brand T. The
first portion of juice, which is turbid, is collected

separately and filtered a second time after settling [3].

The technological scheme for the manufacture of
fermented birch sap is shown in Fig. 5.

Conclusions. The selected technological methods
and substantiated parameters of the processes,
investigated the regularities of the kinetics of lactic
acid accumulation by the selected strains of ICD.

The technology of production of birch sap
fermented by lactic acid bacteria has been
developed. Pasteurized at a temperature of (8042)°C
for (10£1) minutes. and cooled to room temperature
birch sap made 0.3% seeding material and stored at
room temperature (20£1)°C in hermetically sealed
containers, protecting it from the ingress of aerobe
microorganisms — membranous yeast and mold fungi.
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H. B. Pozosa, xanouoam mexuiunux Hayx, ooyenm, O. B. Bonoovko, kanouoam mexwivHux Hayx, 0OyeHm;
A. M. buukoes, xanoudam mexuiyHux Hayk, Ooyenm ([lonmascokuil yHieepcumem eKOHOMIKU 1 mMopeieni).
3anexcHicmob aKMUGHOCHI 1aAKMOOAYUN 610 KOHYeHmpayii yyKpy 6 cyocmpami

Anomauia. Mema cmammi. I1o0oexcumu mepmin 36epieanusn 6epe3068020 COKY i Hac 1io2o nepepoox, nposisuiu
nonepeone gepmenmysants bepezosoco coky uucmumu Kynomypamu Lactobacillus casei ssp. alactosus.

Heoonixom icuyrouoeo cnocody eupobnuymea 6epe308020 COKy € me, Wo WouHO 3ibpanutl Oepe3osutl Cik
He0OXIOHO 00pa3y HANPAGIAMU HA NepepoOKY, MOMY WO KOPOMKOUACHe 30epieanHs Ha npomsAsi He Oinbuue
24 200un 0036015€MbCSL MINLKU 8 OXOI00IHCEHUX NpUMiLenHsx npu memnepamypi 6io 0 0o 5°C i i0HOCHIU 601020Cmi
nogimps ne oinvwie 75 %.

Ilpu nopywenni oanux ymos 3 ’a6iA€msbcs NOMYMHIHHA COKY, NIOBUWYEMbCA KUCIOMHICMb | pOZNOYUHAEMBCA
cnoumanue OpoOdiHHsL COKY, sIKe MA€ GIOMIYeHT CYMMmESI 8a0uU.

Buicm yyxkpis y bepezosomy coxy 6ioHocHO Hesucoxutl. OCKITbKU KOTUBAHHS 6MICY YYKPY V CBIHCOMY COKY
documuv 3HAUHI, Y10 HEOOXIOHO BUABUMU AKMUBHICDb 11020 BUMPAM 8 NPoYeci OPOOIHHA.

Memoouxa oOocniodcennn. AxmusHicms J1AKMOOAYUL, GUHAYANU WISAXOM GUMIDIOBAHHSL GMPAM  CYXUX
PO3UUHHUX PEUOBUH Y COKY 8 npoyeci OpoOinHs ma HAKONUYEHHs. MUMPOBAHUX KUCTIOM 8 NEPEPAXYHKY HA MOLOYHY.

Pezynemamu. Konusanus yykpie 6 3aneicHocmi 6i0 no20OHUX YMO8 Mma Micys 8UPOWYBAHHS CIAHOGIAMb G0
0,5 00 0,9 %. Kinyesum npo0ykmom 30p00dCY8anHs YyKpie 1aKmoOayuiamu, K 6Jce 3a3Ha4aiu, € 8 0CHOBHOMY
MOJLOYHA KUCTIOMA Ma iHWE peyosuHy (OYymoea KUCI0ma, emuioguil CRUpN, 8YleKUCIULl a3, OeKCMpPUH, MAHHIN)
8 He3HAYHUX KiTbKOCHISX.

Tepmin pepmenmysanns 6epe308020 COKy 00 6ANCAHO20 BMICITY MOOUHOT KUCTOMU MOICHA KOPE2YBAMU WLTIAXOM
000a6aHHA 8 HbO2O BU3HAUEHOI Kinbkocmi YyKpy. 3a eusedeHUMU PIGHANHAMU pecpecii MOJICHA NPpoeHO3Y8amu Ha
AKUU OeHb I npu KU KOHYeHmpayii 6 coxy 6yoe 6axicana Kuciomuicmo.

Konyenmpayis mumposanux Kuciom y nepepaxysky Ha MOJIOUHY 3MIHIO8AAACH NPOMALOM 6CbO20 Nepiody
OpOOiHHA, AKULL 8100Y8ABCA Y NPAMOLIHIUHIL 3A1eHCHOCI, WO NIOMEEPONCYEMbCA Koehiyienmamu Kopenayii

Bucnoeku. /[ns akmueizayii MonouHOKUCI020 OPOOIHHA 3 HE3HAUHOIO KINbKICMIO YYKpY U020 c1id dodasamu
V ceidcosibpanuil bepe3osull CiK.

Knrwouoei cnosa: coku, namypanvHi coku, mexmonozisa nepepooxu cuposunu, KOHCEP8YBAHHS, KOHYEHMPOBAHI
(3eyuyeni), GUCYueni poCIunHI COKU, NI2MEeHMOBAHT COKU, KYNANICOBAHI COKU, (hepmenmayisi.
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HOBI NIAXO0AN Y MOAEJIOBAHHI PELHEIITYP MAPUHA/IB
TA 3ACOJIOYHUX CYMIINIEH

H. B. KOHAPATIOK, xanaujar TeXHiYHUX HayK, JOIEHT;
0. A. MAIIYK, xanaugaT TeXHIYHUX HAYK, JOLICHT;
A. 0. HEPHSIBCBKA, xanauaat XiMidHUX HayK, CTApITAH BUKIIAIad,

P. B. IEPIHE, marictp
(JduinpoBcrknit HarlioHasHMH yHIBepeuTeT iMeHi Onecst ['oHuapa)

Anomauyia. Cmammio npucesaueHo meopemuyHum ma nPaKmudHuUM acnekmam MoOent08anHs peyenmyp ma-
PUHaodie ma 3aconounux cymiwiel. Po3pobreno npunyunosy mexnHonociyny cxemy supoonuymea nanispadbpurxamy
«Mapunysanvra cymiwy, AKa YHAOUHIOE BUKAOEHT Y CIMAammi RPUHYURY MOOETI08ANHS, 30KpeMd epYNYSaAHHs CUpO-
BUHHUX KOMNOHEHMI8 Y MaK 36aHi «ocHouy. Teopemuuno npedcmasieno, wo yci 3anponoHo8ami « 0OCHOUY Malomb
BUKOHYBAMU KOHKPEeMHI (OyHKYIi y CKIa0i MOOeni AK MexHONo2IuHl, maK i iziono2iuni, y momy ucni i cmaxoy-
meopiotoui. Hasedena modens 00360/1€ KOHKpemu3y8amu umMozu wooo niobopy inepedienmis, nosicHIOE ix He-
00XiOHicmb y CKAAOT, DI3i0N02IUHY 8ANCIUBICIbL MA NO3UMUGHUL NIUE HA SAKICMb Hanieqba6pui<ami6 i Kinyesoi
npodyKyii. Bapiamugnicme inepedicnmno2o ckiady «0CHOB», KOMROUYIOHYBAHHA «OCHOB» MIDKC CODOIO 30 CMAKOM
ma 2apMoHiiine NOECOHANHS YIET KOMNOZUYIT 3 OCHOBHOIO CUPOBUHOIO, NPUSHAYEHOIO OISl MAPUHYEAHHS, 00360IAE
3AAUWUMU NPOYeC KOHCMPYIOBAHHSL peYenniyp asmopCbKUM i MEOPYUM, djle Y MedNcax U3HAYeHUX Kpumepiie 30a-
aancosanocmi ma axocmi. 3 YpaxyeaHHAM HABEOEHUX NPUHYUNIE MOOeNI08AHHs OYI0 CMBOpeHO pad 1abopamop-
HUX 3DA3KI8, NPOBedeHO ix opearorenmuury oyinky. OYiHKy 30ilCHI08AIU AHATTMUYHUMY MEMOOAMU Ma MEMOOOM
po3pobrenozo npoginvrozo ananizy no oanosit wxaii. Ilicis oocniodcenns: ompumanux Oanux, 0yno 3pooneHo
BUCHOBOK NPO Mme, W0 3anpOonoHO8aHI NIOX00U MOOENI0BANHS peyenmyp MapuHaoie ma 3acono4Hux cymiuel € 0o-
YIMbHUMU Y NAAHT Y3A2abHEeHHs MeOpemuyHuUxX 8i0oMocmell ma GaxdCIueumMu 07 CMEOpPeHHs NpooyKyii 6Ucokoi
aKkocmi ma ¢hizionoziunoi yiHHocmi.

Knrouosi cnosa: mapunaou, 3aconouni cymiuti, MOOENO8an s peyenmyp, 0300p0o8yi NPOOYKM, MEeXHONO02IA.

IMocTanoBka mpo0seMu B 3araabHOMY BUIVISIII.
Croromni M’scHi HamiBhaOpHKaTH TpelcTaBIIeHI
Yy BEIMKOMY aCOpTI/IMeHTi SKi MOXHa 00’ €JIHaTH
B JBI TpynH: HaTypaJILHl HariBhaObpuKaTu (BCHI/I-
KOILIIMAaTKOB1, OPIiKHI 1 Ilp16HOHIMaTKOB1) Ta ciyeHi
HanlB(baGpHKaTH (3 HaumHKOIO 1 6e3). Takox y m’sic-
HUX KPAMHHIISIX MOYKHA TOOAYUTH TIOPIIiiHI Ta CiUeH1
HamiBaOpuKkarn MaHipoBaHi, IO TaKOX HaOyIH
MOTMYJISIPHOCTI cepen PI3HUX TPyl HAaCEJICHHI.
HamiBdaOpukaru 3 ciueHOT MacH sIK y HaHlpOBHI TaK
10e3 Hel, KOPUCTYIOTHCS BETUKUM ITOTIUTOM, OCKITbKH
MOXYTh 30epiratics y 3aMOpOXKEHOMY CTaHi JOCTar-
HBO TPUBAJIUI Yac Oe3 03HAK MCYBaHHS 1 MaTH BUCOKI
OPraHOJICNITUYHI TTOKA3HUKU TICIIs X JIOBEICHHS JI0
KyJIHapHOT TOTOBHOCTI HaBiTh HANPHKIHII TEPMiHY
30epiranHs y HU3bKOTEMIIEpaTypHOMY OOJIaIHAHHI.

[TikoM TOTYSIPHOCTI CHOTOICHHSI JIe/ajll YacTiie
B YCiX KyTOUKax YKpaiHH CTaroTh MapUHOBaHI M’SICHI
HaniBpaOpukaTy, sKi 3amikarTh, a00 MiJIa0Th
00CMa)XyBaHHIO Ha BIZIKPUTOMY BOTHi. M’sicHa cupo-
BUHa, 10 IepedyBaja Ha EKCHO3HIlii Yy XapuoBOMY
CEPE/IOBHII 13 BMICTOM MiHEPaJbHUX KOMIIOHEHTIB
Ta BITaMiHIB 3MIHIOE OPTraHOJCNTUYHUN MPOpiah 3a
paxyHOK abcopOrii MiKpOHYTPIEHTIB, apOMaTHYHHX
CTIOJIYK, aHTHOKCHJIAHTIB y TOBILY M SICHUX HaIliB-
(abpukariB. [ nieit ¢akt € qoBeaeHUM (hi3UKO-XiMid-
HUM TIPOLIECOM. 3MiHCHIOIOTBCS I TIEPEXOIu 3aB-
JSIKA TOMY, 110 CTBOPIOIOTHCSI MOMKJIMBOCTI 10HHOTO

00MiHy, pYIIifHOIO CHJIOK SKUX € OpPTraHiuHi KHC-
JIOTH, IPUCYTHI y MapuHaIax 3a paXyHOK BHECEHHS
IJIOMIB, ATiJ, COKIB, BHHA, IHBA, KUCIOMOJOYHUX
HaroiB. TakuM YMHOM, Cy4yacHi 3MiHHM y XapuyBaHHI,
a caMme, — PO3YMiHHS HEOOXiZHOCTI J0IaTKOBOTO
CHOXKMBaHHA MIiKPOHYTpPI€HTIB Ta aHTHOKCHAAHTIB,
JUKTYIOTHb BapiaHTH MiATOTOBKM M’SICHUX HamiBga-
OpuKkariB 70 1X mopajibIIoi TermioBoi 00podku. Tomy
TIOIYJSIPHU3allis BUKOPHCTaHHS MapUHYBaJIbHUX CyMi-
nrel abo 3aMBOK UM 3aCOJIOYHUX CyMilllel € Joriy-
HOIO Ta BUNPaBIAHOIO. TakoX JOBEIEHO, L0 PiBEHb
3aCBOEHHS SIK M 5130BOT TKaHWHH, TaK 1 JOJATKOBUX
KOPHCHUX PEUOBHH 31 CKJIay MapHHAIIB, € BUCOKUM,
IO JI03BOJISIE, B PELITi, 3pOOMTH BHCHOBOK IIPO T€,
10 BUKOPHUCTAHHS MapuHAJiB HE TiNBKH MOKpAIIye
XIMIYHHMH CKJIaJ TOTOBHX cTpaB abo HamiBgaOpuka-
TiB, a i TOKpaIy€ KOHCUCTEHIIIO Xap4OBUX MPOAYK-
TiB TOTOBHUX JI0 CTIO’KUBAHHSI.

Harypanbhi HaniBhadbpukary BUpOOIsIIOTh B MaprHa-
JlaxX, 3aJIMBKaX i 0e3 iX JomaBaHHsI y BUIVISII OXOJIOJKE-
HHX YM LIBUIKO3aMOPOKEHHUX MPOAYyKTiB. HalOinbmm
TIONMUTOM KOPHUCTYIOTBCSI MapUHOBaH1 HariBhaOpukary,
AKi MalThb HE TUIbKM cretuiuHi OpraHoJIenTHYHI
TOKA3HUKH, a W BIAPI3HSIOTBCS MOPIBHSAHO OLIBIINM
TEPMIHOM 30epiraHHsi, a/Ke 3aCOJIOYHI CYMIIlli MICTSITh
KOMIIOHEHTH, II0 MaloTh KOHCEpBylouy aifo. I MoBa
HNeThCsl HE JIMIIE TPO OpraHiuyHi KUCIOTH. TaKkuMu
€ 1 ClIb KyXapchbka, MiHepaJIbHi CIIOIYKH, BITAMiHH, IO
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(hopMyIOTh 3arajbHy KiJIbKICTh CyXHX PEYOBHH 1 TAKUM
YUHOM BIUIMBAIOTH Ha OCMOTHYHI MEMOpaHHI MPOIIECH.
AHTHOAKTEpiaNibHI BJIaCTHBOCTI MapHHA/IB TaKOXK IijI-
CIJTFOIOTBCSI 32 PaxXyHOK BHECCHHS YaCHUKY, [HOYI,
MIETPYILKH, IMOUPY, PI3HNUX BUIIB MEPLIFO TOLIO.

BukopucranHs MapuHaaiB Ui apoMaTH3alii Ta
PO3M’SIKIIEHHs M’sica — He HOBa KoHIemis. HaBiTh
aHTHOAKTEpialibHI BIACTHBOCTI MapWUHAJIIB Ta 3aco-
JIOYHUX CYMIIIeH JIFOJCTBO BIMITHIO BXKE JOBOJI
JIABHO. HpOTe Ha CHOTOJIHI iCHY€ Oe3Jiu MpoIo3u-
i MapI/IHaIllB MPOMHUCIIOBOTO BUPOOHUIITBA, Y TOMY
YHCHl 1 BITYM3HSIHOTO, JAJISl TOTO, 11100 BUKOHATH IIE
OIHY BaKJIMBY OIIIIO — 361J‘IBHII/ITI/I KUJIBKICTh BiTa-
MiHIB, MiHEpaJiB Ta AaHTHOKCHJIAHTHUX pPEYOBUH
y CTpaBi, Npu3Ha4YCHil UIs1 crioxkuBaHHs. Bigomi Top-
roBenbHI Mapku «Uymak», « Topunna» Ta iHON Hama-
raroThCs MOJETIIUTH MPOLECH TPUTOTYBAHHS CTPaB
3 M’sica Ta puOH, HaJaTH CTpaBaM OPHUTiHAIBHOCTI,
BUIIYKaHOCTI i HemoBTOpHOCTI. LlikoM moBeneHo,
110 BUKOPHUCTAHHS CTajii MapHHYBaHHsS y TEXHOJO-
riYHOMY Tpoleci BUPOOHHIITBA KyJiHAPHOT MPOAYK-
1ii 3HaYHO MPHUCKOPIOE TOCATaHHS CTaHy KyTiHapHOI
TOTOBHOCTI, CKOPOYYIOUH MPH LBOMY 4Yac TEXHOJO-
TYHOTO Mpolecy Ta poOOTH TEIIOBOTO 00Ia HAHHS.

Haxanp ouiHuTH HemepeBeplleHicTh Ta rap-
MOHIHHICT TO€IHAHHS KOMIIOHEHTIB y pelenTypi
MapuHaJiB JOCUTbH CKJIaJHO, OCKIJIBKH CMaK TOTOBUX
3aJIMBOK 200 CYXMX CyMILIeH JUIsi HaTUpaHHs (CyXuX
MapuHaJiB) TOCTaTHHO CKJIQJHUH JUIsI BCTAHOBJICHHSI
3arajJpHOrO BepauKTy. IIpoTe roToBi cTpaBH, CTBO-
PEHi Ha OCHOBI aBTOPCHKHMX MapuHAiB, JIHCHO OTpPH-
MYIOTh BUCOKHX OLIIHOK i/l 4ac CIIOKUBAHHSI.

[Ipornec cTBOpeHHSs peUenTypPHOTO CKIIay € TBOP-
yuM Ta OaraTorpaHHUM, TOMY BHHHKAae Oararo mpo-
07eM 31 CTaOUIBHICTIO Ta OJHOTHIIOBICTIO CMaKy SIK
TOTOBHX CTpaB, TaK 1 HamiBpaOpUKaTiB BUCOKOTO
CTymeHs1 TroToBHOCTI. Ha Hamy aymKy, BHPIIIUTH
O3HaueHi MpoOJeMHU MOXKHA IIUIIXOM y3araibHEHHS
icHytouoi iHQoOpMamii MIOI0 CKIaZaHHS PeuenTyp
MapuHAaJiB Ta 3aCONIOYHUX CyMillei, MOJIEIIOBaHHS
X CKJIaJOBHX Y MEXax po3po0iIeHuX NPUHLUIIIB pea-
Jtizanii 3aJ1aHoi cTpaTerii.

AHaJi3 ocTaHHIX JocaiTkeHb i myoaikaniii. [To
Mipi 3pocTaHHsI iHTepecy aMepHKaHIiB 10 0apOeKio
CTaB PO3BHUBATHCS PHHOK MapHHAIIB, ITa3ypOBaAHUX
COYCiB, TpHIIb- coyciB Ta IHIHMX OPOAYKTIB IIHOTO
HanpsamKky. ¥ 70- -Ti pOKH Oarato BUPOOHUKIB 3 MiBACH-
HUX MITATIB MiJKIIOYHINCS 0 PO3poOKH Ta BUPOO-
HUIITBA MapuHAMIB 1)1 OapOeKro. 3aBAsSKH TOMY, IO
KOKEH IITaT MaB M0 OAHOMY a00 KilbKa BUPOOHHKIB,
CKJIaBCSl pI3HOMaHITHUI pUHOK MapuHaiB. CbOroaHi
y CHIA namigyeTbcst ONMM3bKO THUCSYI BUAIB MapHHAa-
B, SIKi IPOCYBAIOTh BIACHUKH OIM3BKO COTHI TOPTo-
BUX Mapok. Ilicis Toro, sik 10 BUpOOHUITBa MapHHa-
B TAKITIOYMIINCS TIPOBiIHI CBITOBI BUPOOHUKH, TaKi
sk Mother's Mountain, Heinz, Mc. Cormick, Kraft
Foods, Lawrys, mapunaau Buiinnmm 3a mexi CIIIA ta
MOLIMPHUITUCS y KpaiHax €Bpomnu Ta ABCcTpalii.

VYKpaiHCHKUI PUHOK TaKoX HAallOBHUBCS BHPOO-
HUKaMd MapuHaliB. Bimomi kopropamii Taki, sK
«Topunn», «Yymak» peamizyloTb CBOI MPOIO3MIIii
y MEpeXeBUX Ta ONTOBHX TOYKaxX Mpofaxy. Haxaib
U YKpaiHM Taki MPOMO3WLii € HOBUMH Ta LIe HE
3pO3YyMIJIMMU JIJIsI CHOKKBAYa.

HayxkoBIli BHBYarOTh (Di3MKO-XIMi4HI BIaCTHBOCTI
TOTOBUX CTpaB abo HamiBpaOpUKATIB BUCOKOTO CTY-
TMIEHIO TOTOBHOCTI, SIKi POMIIUTH CTa/Iit0 TTOMEePEAHBOTO
MapuHyBaHHs. Y poOoTi [1], HaBelIEHO MO3UTHBHI
pe3yJbTaTH, SIKi CBi4YaTh, 110 AHTHOKCHIAHTHI peyo-
BUHH, SIKI MICTATBCSI Y CKJIaJI1 MIPSIHOIIIIB BIZIOMOT CIIelii
Za'atar, IKy BHOCHJIM JI0 MapUHAIIB IS SUIOBUYUHH,
IHrUOYIOTh yYTBOPEHHSI TeTEPOLHMKIIUYHUX aMiHIB Mij
Yac MPOBENICHHS TEIUIOBOI OOpOOKM CIYEHUX HaIliB-
(abpukariB, YTBOPEHHX 3 MapHHOBAHOTO Y TaKHH
crnoci0 M’sica. [HIIa HaykoBa rpyma OI[iHIOBAJIA BILIMB
MapHHaJy Ha OCHOBI HOTYpTy B IO€IHAHHI 3 aKTHB-
HUMH KOMITOHEHTaMu eipHOi ofii, a caMme: TUMOJIOM,
KapBaKpOJIOM 1 KOPUYHUM albJeriioM Ha MaTroreH-
HUI MikpoopraHism Listeria monocytogenes spp.,
SAKAN SIBISIETBCS HE30€3MeUHUM 30yAHUKOM XBOPOO
y M’sici BepOmroaiB. PesynbraTu cBigyaTh mpo J0Liib-
HICTh BHKOPHCTAHHSI MPEACTABICHOI CyMillll y Mapu-
HaJax, sKi TaKOK 3HIKYIOTb KiJIBKICTh IOy
{ IHIIMX XBOPOOOTBOPHUX OaKTepil, TakuXx, siK E. coli
ta Salmonella spp. Takox BiIMIYa€eThbCs, 110 3MIHU
OPraHoJIENITHYHOTO MPOiIt0 M’ ICHUX BUPOOIB € He3-
HauauMiu [2]. Big Salmonella spp Taxox MoxHa 1103-
0aBUTHCH NIISIXOM €KCITO3MIIIT Y MaprHa1aX Ha OCHOBI
JIUMOHHOTO COKY [3].

LlikaBUMH TaKo)X CTajdl pe3yIbTaTH BHUBUYCHHS
BIUIMBY aHTHOKCHIAHTIB y CIELisX Ta y CKIaAdi
He(IIBTPOBAHUX €JIiB, Ha SKUX OyJ0 pO3pOOICHO
peuenTypy MapuHaxy Ui ToIepeAHboi oOpoOKH
nepes CMaKeHHSIM TPIJIIb SUTOBHYMHU Ta M SICa JIOCSL.
Pesynbrarty cBiguarh, 110 MapuHa 1 HA OCHOBI €J1iB HE
TIIBKH TIOM SIKITYIOTH CITOJTyYHY Ta M SI30BY TKAHUHH
Takoi CUPOBHMHH, a 1€ W IHAKTHBYIOTH OKHCHEHHS
IMTHXKK (omera 3 Ta omera 6) Ta ¢pochaTuauIxoiHiB
1 ¢pocdaruauneTaHoNTaMiHIB — KOPUCHUX CKJIaJOBUX
SUTOBHYWHU Ta JIOCS — ITiJ] Yac TPHITIOBAaHHS [4].

VY pobGotax [5, 6] mocmimKyBaluch pe3ylbTaTH
00poOKHM M’SICHOT CHPOBHUHH (i3MYHUMH METOAAMH,
30KpeMa MapHHOBaHUX HamliBQaOpUKaTiB BaKy-
YMOBaHUX TiJi BUCOKHM THCKOM Ta CIOCIO T1a3mo-
KOHCEpPBYBaHHS M sica KypKU B e(ipooNiiHUX Mapu-
Hazax. Pe3ynbraTy BU3HAYCHI SIK TTO3UTHBHI.

HayxoBui [7] moBeny MOXKIIMBICTh BUKOPHCTAHHS
KPOXMaI0 Yy CKJaJi MapHHYBaJbHHUX KOMITO3UIIIH
3 METOI0 3MEHILICHHSI BUXOAY 3B’ s13aHOT BOJIOTH Y TOTO-
BUX cTpaBax. Y poOoTi [8] omucyrThCs pe3yibTaTu
[I0/I0 KOPHCHOTO BIUIMBY OPTraHIYHUX KHCIOT, IO
MICTATBCS Y HUTPYCOBUX (JIMMOHI, JIaiimi, KajgaMaHci
Ta TaMapHH[1) Y MOE€AHAHHI 3 PI3HUMH BHJAMH LYKy
(Oimoro Ta KOPUYHEBOTO) Ta IIYKPOBMICHUX KOMIIO-
HeHTIB (Meny). JIoCTOBIpHO cTano BiOMO, IO KHC-
JIOTHO-ITYKPOBI CYMIIIli 3HAYHO 3MEHIIYIOTh KUTbKICTh
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YTBOPEHHSI TETEPOIMKIITYHUX aMiHIB Y KypIIi MiJ] yac
IPUITIOBAHHS.

Sk OaunMo, HayKOBi AOCHIKEHHS Oynmu 30ce-
peKeHI Ha BHUBUYCHHI MIKPOOIOJIOTiUuHOI CTaliib-
HOCTI Ta OaKTepiasbHOI IHTAKTHOCTI 3aMapHHOBAHUX
HamiBaOpukariB, BUBUCHHI (Pi3UKO-XIMIYHHUX TpOILIe-
ciB azcopOuii cyXuxX peyoBHH y TOBIILY HNPOIAYKTY Ta
HAKOMMYECHHS 3B’3aHOI BOJIOTH 3aJIe)KHO BiJ CIIOCO-
0iB 00poOku Ta pH. Kpim TOro BHBYaiacs mo3uTHBHA
JIisl CKJIQJIOBUX MapyHA/IiB y HAPSMKY 3HIKCHHS 200
MOBHOTO YHHMKHEHHSI YTBOPEHHSI OTPYHHHUX CIIONYK
BHACIIZIOK 00poOKHM M’sicHUX HamiBaOpHKaTiB Ha
BIJKPUTOMY BOTHHUII a00 y amaparax Jis CMa)KeHHSI.

®opmyBaHHs wineil crarri. Metoro poboTH
CTaJl0 HayKOBO-TIPAKTUYHE OOTPYHTYBAaHHSI BHKOPH-
CTaHHS MapHHAIIB Ta 3aCOJOYHUX CyMIllIeH, MOiN-
LICHHS CHOKMBHUX BJIACTUBOCTEH HOBUX MapHHAMIIB
3a JOMOMOTOI0 BUKOPHCTaHHs HETPAAULIiIHOT CHPO-
BHHH Ta HAaTYpaJbHUX XapyOBUX J0OABOK.

Bukian ocHoBHOro marepiajgy HoOCTiZKeHHS.
MapwuHas — 11e CyMilll CHellii, CoMi 1 KUCJIOTH Ha Pijl-
Kilf OCHOBI UM B cyXoMy BUDIIsiAI. OCHOBHHMH KOMIIO-
HEHTaMH MapuHaJy, 0 BIUTMBAIOTh Ha TEXHOJIOTIUHI
XapaKTePUCTHKY, OPraHONENTHYHI BIACTHBOCTI Ta
BUXIJl — € CiJIb Ta Kucyora. L{i koMmoHeHTH, nepi 3a
BCE, HA/IAIOTh MPOAYKTY Crel]idHi opraHoienTHYHi
Ta TEXHOJIOT1YHI BIAacTUBOCTI. J{0 CKiIamy 3acOI0YHMX
CyMillieii He BXOJIUTh PiJika OCHOBA, aJie TaK CaMo, SIKi
JI0O MapUHAIB BXO/SITh YacTO MPSHOIII, 3€JICHb, Cijlb,
apomarHu3aTopH, GepMeHTH, pi3Hi 100aBKH, pOCIMHHA
OJ1ist, 3acO0M JiJ1st 30epiraHHs CBIXKOCTI. 3aCTOCOBYIOUN
pi3Hi MapuHaau (MapuHaIHI 3aJKMBH), MOXKHa PO3-
LIMPIOBAaTH AaCOPTUMEHT M'SICHUX HamiB(aOpuKarTiB.
BigMiHHICTP MaprHOBaHUX M’SICHHX HaniB(ba6pI/H<a-
TiB BiJ] 3BUYaHHUX HATYPAJIbHUX KPHETHCS HE TUIBKH
y 30BHIIIHLOMY BHUIJISIN, @ H Y CMAaKOBHX BJIACTHBOC-
TSIX. 3a JOMOMOTOI0 MapHHYBaHHS 30UIBIIYETHCS TEP-
MiH 30epiranHsi HamiBpaOpUKaTiB O TPHOX THXKHIB,
a B JEAKUX BUIIAJKaX IOCATacThbcs OUIBIIMI BUXIJ
TOTOBOTO MPOAYKTY MiCIIsl TEPMOOOPOOKH.

Hnst Ginbmn epeKTUBHOI KOHCEPBYIOWOI il po3-
MOBCIOMKEHE BUKOPUCTAHHS KYXOHHOI COJIi pa3oM
i3 XapuoBumH Kkuciotamu. IIporec mapuHyBaHH:
pazoMm i3 MpolecoM COmHHS 3a0e3nedye y CHpo-
BUHI 1 TOTOBUX NpoAyKTax (OpMyBaHHS HEOOXil-
HUX TEXHOJOTIYHHX (BOJOTO3B’s3yI04a 31aTHICTh,
€JIACTHYHICTh, OIIPHICTh PYHHYBaHHIO, HIKHICTb)
1 CIOXXMBUUX (CMak, apoMar, KOJip, KOHCHUCTEHIIis)
BJIACTUBOCTEH. Xap4yoBi KHCIOTH, BCTYIIAIOUH y B3a-
€MOJIII0 3 KOMIIOHEHTaMH CHPOBHMHH, HAJalOTh MpPO-
IOYKTY IpUEMHUE crienudivyHuii cMaK i apomart, yact-
KOBO PO3MICTUTIOIOTE OUIKH 1 KUPH, IO POOUTH HOro
OLTBII M’SIKUM 1 CMauHUM. BUKOpUCTaHHS XapyoBUX
KHCJIOT B TIPOAYKTI MOKe OyTH MPUYMHOIO BBEICHHS
iX B XapuoBy CHCTEMY IIiJl 4aC TEXHOJOTiYHOTO MPO-
necy s perynroBanHs il pH. Y npomy Bunaaxy xap-
YOBi KHCJIOTH BHKOPHCTOBYIOTHCSI SIK TEXHOJOTiYHI
XapyoBi JOOABKH.
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TakuM 4YHHOM, BBEACHHS KHUCIOT B XapyuoBY
cucTteMy 3a0e3reuye: HaJaHHsS MEBHUX OpraHoJien-
TUYHUX BJIACTUBOCTEH (CMaK, apomar, KOJlip), Xapak-
TEpHUX IS AaHOTO TPOAYKTY; BIUIMB Ha KOJOiJHI
BJIACTHBOCTI, SIKi 3yMOBIIOIOTH (HOpPMYBaHHS KOH-
CHCTEHIIi{; KOHCEPBYIOUNH BILJIHB.

VY MapHHOBaHOMY BHIVISII BHIOTOBISIFOTH M'SICO
JUISl INANUTHKY (CBHHSYE, SUIOBHYE, Kypsde Ta iH.).
Hali6i1p111010 OMISIPHICTIO cepel CII0KNBAdiB KOPHC-
TYIOTbCS Kypsiui HamiBaOpUKaTh, IO 3yMOBJICHO
iX JICMIEBU3HOI0O Ta BHUCOKMMH OpPraHOJCTITUIHUMH
BractuBocTAMH. Kypsai  HamiBhaOpukatu  Bipi3Hs-
IOTCSl CBOEIO yHiBepcaJlLHiCTIO i MOXJIMBICTIO BHKO-
PHCTOBYBATH 'y pelEnTypax pi3HOMaHiTHI crnewii Ta
MPSTHOL], 1110 p061/m) iX ACOPTHMEHT BKpaii p13H0MaH1T-
HHM. 3 Kypsi4oro M’sica BUTOTOBIISIIOTH TaKi MAPUHOBaHI
MPOIYKTH: TyILIKa Kypsiya, HaMiBTYIKa Kypsya, 4YeTBep-
THHA 3a]THs1, TPYJIKa Kypsda, OKOPOUYOK KypsIUHid, CTETHO
Kypside, HiXKKa Kypstda, Kypyara Tadaka Ta IaluIHK.

Jlo xiacu4HOi TEXHOJOTiYHOI CXEMH BHUTOTOB-
JICHHS MApUHOBaHMUX KypsUMX HamiBpaOpUKaTiB Bij-
HOCSITh TaKi omepartii:

1. Po3MopoXyBaHHS TYyIIOK 10 TeMIeparypH
B TOBII M s131B +2...+5°C;

2. IlinroroBka marpaHuX TYIIOK (0OmanroBaHHS,
BUIAJICHHS TICHBKIB, BUIIyYEHHS Je(EKTiB TEXHOIO-
riuHoi 00poOKH, MUTTS 1 CTIKaHHS BOIH);

3. Po3zineHHs TyLIOK;

4. ComniHHS Ta MAapUHYBaHHS (CyXUM, MOKPHM YU
KOMOIHOBaHUM CITOCOOOM);

5. MacyBanus (ogHopaszoo 10-15 xBuiuH);

6. BurpumyBanns (12-20 rox. npu +4...+6°C);

7. CTikaHHS MapUHaY;

8. dacyBaHHs;

9. YnakoBka B CIIOKHBYY Tapy;

10. OxonomkeHHs (JI0 TEMIIEPaTyPH B TOBIII MPO-
nykty +0...+4°C);

11. YakoBka B TPaHCIIOPTHY Tapy.

OCHOBHMM NpOLIECOM Yy HAaBEICHIH TEXHOJOTiI
€ TpolleC MapUHYBaHHS, SKUH 3aJIeKUTh BijJ CIIO-
co0y MapHHYyBaHHS, TeMIepaTypHUX PEKUMIB Ta
CKJIaay caMoi MapuHaIHOT cyMum Cepen peuentyp
MapuHaIiB Ta 3aCOJIOYHHUX CyMIllel, OmpoOOBaHMX
NPaKTUYHO Ta MPOaHaIi30BaHUX TEOPETUYHO, CTAIO
BiJIOMO, 1[0 JI0 CKJIAJy JIOAAIOTh Pi3HI TPaBH, OIIit0,
muOymio 1 YacHUK. MOXYTh BUKOPHUCTOBYBATHCH
COJIOZIKI THTPEIIIEHTH, TaKi K MeJ a00 I[yKOp.

MapuHaau moM'SIKIIYIOTh M'SICO, HaJaloTh TOTO-
BUM BHPOOaM YHIKaJIbHOTO, OPUTIHAIBHOTO CMaKYy.

BinpuricTe MapuHa/iB 3aCHOBaHI HA TPHOX KOMIIO-
HEeHTax: KHCIIOTa, )Kup Ta npunpasu. Kucnora nono-
Marae MOM'SIKITUTH M's3U. JKup OOBOMNIKYE IIMAaTKH
M'sica 30BHI 1 3aXWIae HOro BiJ MepecylIyBaHHS Mij
Yyac TPHUTOTyBaHHSA. ApOMaTH3aTOpaMHi MOXKYTh OyTH
nozpiOHeH1 0BoYi, CBIXKI 200 CyXi TpaBH, MeseHi abo
i, cremnii, i 3BUYaiiHO, My)Xe Maxydi NPUIpPaBU SIK
Tabacko Ta Bypcrepmmpcrkuii (Worcestershire) coyc,
COEBHH, pUOHUIT (aHUOYCHHIA) Ta TPHOHUIN COYCH.
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PeyoBunu myisi mom'skieHHST M'sica  (KUCJIOTH)
BUKOPHCTOBYIOTh Taki: BHUHHY, SOMy4HY, OILTOBY,
JUMOHHY, MOJIouHY (Horypt). JlumMoHHUI cik momy-
nspuuit y Cepen3eMHOMOPCBKiIH Ta  A3iaTchKiit
KyXHSIX, CIK JaiiMa y JlaTMHOaMepuKaHCHKIA Ta
HanexocxigHii KyXHSX, CiK TpaHaTy BHKOPHUCTOBY-
I0Th HaituacTimie y Kyxti bimnspkoro Cxony. Kucnortu
MOJIOYHUX TPOAYKTIB BapilOIOTHCS BiJ HOTYpPTIB 110
cymimi #HoryptiB i3 cupom B Iunii, Ipawni, Ipaky Ta
Adranicrani.

’Kupu B MapuHa/i CKpiIUIIOIOTE apoMaTH Ta 30e-
piraroTh NPOAYKTH COKOBUTIIIMMH TIiJl Yac TPUTOTY-
BaHHs Ha rpuii. OJMBKOBIH 0Jii BiAAIOTh MiepeBary
y Kamigopnii ta CepeazeMHOMOPCHKii KyxHi (s
MapuHaliB Tpeda BHKOPHUCTOBYBATH OJIIF0 BHCOKOL
SIKOCTI 3 TPHUPOAHUM CMaKOM HaTypaslbHOi CHpO-
BuHM). KyH)XyTHa Oisl HaJae TOpiXoBOTO apoMaTy
MapuHaaam KyxHi [lanexoro Cxoxy. Ouist 3 BOTOCHKUX
ropixis, pyHIyKy Ta ¢icTamok (Z0CTynHa y cremia-
JII30BaHUX Mara3uHax) 0COOIMBO IOOPE MOETHYEThCS
3 NTHLEI0 Ta MOPENpoxyKTamu. BepiikoBe macio
BUKOPHCTOBYEThCS Ha brm3pkomy Cxofi.

ApomaTHyHi 100aBKH CKJIaAalOTh HEMOBTOPHUIA
CMaK TOTOBHUX BHpPOOIB. Y KIacwuHi (paHIy3bKi
MapHHaJIU JIONAEThCS JIPIOHO TOpi3aHa U0y,
cenepa Ta MopkBa. Kuraiiii BHKOPHCTOBYOTh 1M6Hp,
3e/ICHY HI/I6YJ'IIO Ta yacHuK. CyXi, 3ale4eHi 4u CBixki
nepui Yuial — OCHOBA BCiX MEKCHKAHCHKHX MapHHa-
IiB. B sIKoCTi pijiKo1 0CHOBH BUKOPHCTOBYIOThH Maiike
yce BiJl COEBOTO COYCy, MiHEpaJbHOI BOAH A0 PHO-
HOTO COYCYy Ta POXKEBOT BOJIH.

3a3BUyaii MapuHaId BHIOTOBISIIOTH PiAKHMH,
asie iCHYIOTb ¥ TaK 3BaHi «CyXi MapHUHAIM» — CyMili
JUIs  HaTHpaHHS MiATOTOBICHUX HamiBaOpuka-
tiB. Hemomapuo nomynsipHocTi Ha 3axoai Ta Cxomi
3HAWIUIM  MAcTOMOAIOHI MapHHYBalbHI —CyMmimIi,
HaNpHUKIaa Ha OCHOBI riqu/Iquro MOPOIIKY, TOPO-
Ky 3 Manpukd abo iHII COyCH-IUIIH, y ToMy
YuCal 1 JOCUTH BiJOMI. Hanpukna, TN HCHKIH
COyC TeCTO, TYHICBKHI Xapicca, IPy3HHCBKI aJlKHKa
1 TKeMaii, MEKCHKaHCHKHH Tyakamolle, apaOChKHi
TaxiHi. — YyJOBI MapHHYyBaJbHI CyMilli 10 NTHI,
M’sica, puOu, MOPENPOAYKTiB, OBOUIB.

Sk 0aynMo, BUKOPHUCTAHHS MapHHAIIB OOMEXKY-
€THCS JIMIIE YSBOIO BHPOOHHKIB ab0 TBOPLIB KyXHI
pectropanHoro 6i3Hecy. Ilpore rojxoBHOIO BUMOTOIO
70 BHKOPHCTaHHSI COYCiB 3alMILIAETHCS TacTPOHO-
MiYHE MO€JHAHHS HE JIMIIE CMaKy, a W apomary sK
3aMapyWHOBaHMX HamiB(aOpHUKaTiB, Tak 1 TOTOBUX
ctpaB. Tak, 3 MOpPENPOAYyKTaMU AOOpE MOETHYIOTHCS
JIMMOHHUH, TAMOBHMH COKH, OJJUBKOBA OJIis Ta CBIXKI
NpsHI TpaBW, HANPHKIAA PO3MapuH Ta OpPETraHo.
BapannHa rapMOHIiHO IOEAHY€ETHCS 3 KUCITUM MOJIO-
KoM a00 HOTypTOM, BUHOM YEPBOHHUM CYXHM, CIIMBO-
BUM Ta JIMMOHHHMM COKOM, 1IOysero. OauH 3 BapiaH-
TiB JJ1s1 MSICHUX CTpaB a31iiChbKOi KyXHI — MO€IHAHHS
y CKJaJli MapHHAIy COEBOTO COYCY, KYH)KYTHOI 0Odii,
iMOUpY, YaCHUKY Ta 3e1eHoi UOyIIi.

BinpuricTs MapuHaIiB BHUKOPUCTOBY€ThCS
y CHpPOMY BHIVIAII, ajieé TEXHOJOTIUYHUH mpolec
NPUTOTYBaHHS JESIKMX, BKIIIOYAE TETIOBY OOPOOKY.
Hanpuknaa, 11t BUrotoBneHHs (paHIry3bKoi cyMmili,
MPU3HAYCHOT I MapUHYBaHHS AMYHHHU, HEOOX1THO
MPOBECTH TMOMEPENHIO MacTepU3allilo BUHA Pa3oM i3
amiBieM. TepMmiuna oOpoOka 3017bIye BHXiA apo-
MaTUYHUX CIIOJYK 1 TaHiHIB, OpPTaHIYHUX KHCIOT,
IO CKOPOYYE Yac eKCIo3uMii M siIcHUX HamiBhadpu-
katiB y mapuHani. [liq yac BUpOOHUIITBA BIIACHUX
HalllOHAJIbHUX MapHHAIiB, MEKCHKAHLI MOMEPEIHbO
3aMiKaroTh YacHUK 1 nuOymo, m00 HalaTu M’ ICHUM
BUPOOaM NMPHEMHOTO MPHUCMAKy KOMUYEHHX IMPOIYyK-
TiB. MapuHyBajbHI CyMillli, [0 MPOXOISATH IOTIe-
pEIHIO TepMiYHy 00pOOKY, TIepes] 3aHypEeHHIM M’ sica
000B’SI3KOBO  OXOJIOJDKYIOTh, JUISI TOTO, MO0 3aro-
0irTy AeHaTypamiiHuX MpoueciB Oinka i, SK Hacwi-
JIOK, BUTIKaHHS BOJIOTH 3 TOBILI.

Takoxx Tpeba MpUIHATH 10 yBaru, 10 TpUBaja
EKCIO3HIIIsI MOXKE 3aIIKOAWTH (OPMYBAaHHIO HiXK-
HOT KOHCHUCTEHIlii, OCKUIbKH TifpaTalliiiHi Mpo-
necu HaOyXaHHsI OUTKa MarOTh OOMEKEHHs, IOB’sI-
3aHi 3 JIIMITOM HAKOIIMYCHHS BOJIOTH y KIITHHAX.
JlomaBaHHs OJil O MapuHAIIB € OaKaHUM, ajpKe
BOJIOTA y TPOAYKTI YTPUMYETHCS Kpaile i Biporif-
HICTh YTBOPEHHS T€TEPOLUKIIIYHIX aMiHIB 32 YMOB
Iii BHCOKMX TEMIIEpaTyp, 3HUXKYETHCS B pasu.
OCHOBHMMH YHMHHUKAMHU OPTraHOJENTHYHOIO MpO-
¢G1TI0 TOTOBOTO MPOAYKTY BUCTYHAIOTh KOMITO3UIII]
3 NPSHUX ApOMAaTUYHHMX POCIUH, TUIONIB Ta ATI,
HACiHHS Ta KOPiHHS, SIK Y CYyIICHOMY, Y TOMY YHCII
MOPOILIKOMOAIOHOMY CTaHi, Tak 1 B HaTUBHOMY
noJpioHEeHOMY 200 HemoAPiIOHEHOMY.

[Tin yac ekcrio3uiii y Mapunasi, edipHi omii, 1m0
MICTATBCSI B CIICLISIX Ta MPSHOMIAX, BCTUTAIOTh PiB-
HOMIPHO PO3MOAUIMTHUCS 1 3agikCyBaTuCs y TOBII
MPOIYKTY.

Tak, BpaxoByHOUHM yCi O3HAYCHI MiJXOJH MOJIC-
JIIOBAaHHS CKJIaly pelentyp MapuHaJIiB Ta 3acojou-
HUX CyMillei, HaMu Oyno po3poOsieHO NPUHIIUIIOBY
cxemy (puc. 1) mpurotyBanHs HamiBdaOpuKary
«MapuHyBanbpHa CyMil», Ha SKii BiZoOpaxxeHo
NPUCYTHICTh BUIICONMCAHUX «OCHOBY, HABEICHO iX
NPUHIMIIOBHH, ajie i BOAHOYAC BapiaTUBHHUH CKIaJ,
[IO3HAYEHO €TANHICTh IX IIATOTOBKH Ta IIOCIILOB-
HICTb BHECCHHSI.

Sk BUJIHO, 3 HABEJEHO1 CXEMHU, 0 CKJIaay 3arajib-
HOT Mojeli, Ha 0a3i SKOI MPOTIOHYETHCS KOHCTPYIO-
BaHHS PELENTYPHOTO CKIaay MapHHAIiB (PIAKHX)
BXOJSITH I’ ITh «OCHOBY:!

1. «'ipka — 3amamniHa», 10 CKIaay sKoi OaxaHo
BKJIIOUaTH OJHY a00 KiJibKa 3alpONOHOBAHUX elie-
MEHTIB JIJaHOI OCHOBH, IO JO3BOJIUTH HAllOBHUTH
TOTOBHMH HamiBpaOpHKaT aHTHOKCHAAHTAMH Ta Xap-
YOBUMH BOJIOKHAMHM, IO HAOyXaroTh 1 3amo0iraroTh
BUTOKY BOJIOTH, & TaKOX MiJKPECIIOIOTh TOCTPUMH
BITIHKAMH OCHOBHHH OPraHOJCNTHYHUHA NpOodiib
TOTOBOTO KYJIHAPHOTO BUPOOY.

41



Haykosuii gicHuk [Tonmasceko20 yHigepcumemy eKOHOMIKU | mopaigni

Bunyck 3, 2022

H/( «T'ipka OCHOBA — 3amnarIHa»
(xopiHHs iMOHpY, XpOHY, cenepH,
nacTepHaKy, HubyeBi, JaCHHK)

H/( «Pinka ocHOBa» (COeBHii COYC,
Horypr, CiK, KBac, IIHBO, BHHO,
PO34HH OLTY, KOKOCOBE MOHOKO)

H/¢ «Conopika 0ocHOBa»
(men, 1yKop, maToka,
KJICHOBHiT CHPOIT)

H/() «ApomaTHa OCHOBa»
(mpstHOLLi, criewii, pocIuHI
JiKapehbKi, neapa)

H/( «M’sika OCHOBa»
(ouxii, emynbCii 3
TipYHIIEIo, OLITOM)
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| [epemimyBanHs |

Hanisdabpuxar
«MapunyBajibHa
CyMiII»

Puc. 1. IIppHnmMnoBa TexHoJ0rivHa cxemMa BUPOOHNITBA HaniB(adpukary « MapunyBajibHa cyMilD)

2. «Pinka ocHOBa» BiJlirpa€e poJib OCHOBHOTO Xap-
YOBOI'0 CepeoBHIIa, sike Gpopmye piBerb pH, 3a0e3-
revye MpOTIKaHHS TifpaTaliiiHuX MpoIeciB, 3a paxy-
HOK SIKMX BiI0yBa€ThCst HAOyXaHHs O1JIKiB Ta Mirpais
MiHepaJbHUX Ta BITAMIHHUX PEYOBUX Y TOBIIY IPO-
IOYKTY 3 TOAaiblIM (POPMYBaHHSIM CMaky, 30KpemMa
COJIOHOTO.

3. «Cononka OCHOBa» BHKOHYE (PYHKIIiIO KOpH-
T'YBaHHSI COJIOIKOTO, TiPKOTO Ta KUCIJIOTO CMaKy Ta
CTBOPIOE YMOBH, 32 SIKMX MaiiKe YHEMOXKIHMBIIIO-
€TBCSl CHUHTE3 TOKCUYHUX T€TEPOLUKIIYHUX CIIOIYK
Ha TOBEPXHI M’sCHUX BUpPOOIB miJ yac oOpoOKu 3a
BHCOKHX TEMIIEPaTyp.

4. «ApoMaTH4Ha OCHOBA» KOMIIOHEHTH, SKOI
CIIyTYIOTh JDKepesaoM OioduaBaHoiniB Ta iHIIKX 0io-
JIOT1YHO AKTHUBHHUX PEYOBHH, €(PipHUX KOMITO3MIIIH,
110 HAJAKTh PI3HUX BIATIHKIB MICIsACMaKy Ta apo-
Mary. OCHOBHOIO MICI€I0 CKIIQIOBUX «apOMaTH4HOL
OCHOBH» € PETYJIALIS TPaBHUX MPOIIECIB B OpraHi3mi
JIOMVHM Ta TOKPAILeHHs] poOOTH 1HIIMX OpraHiB Ta
CHCTEM, 3aJIeKHO BiJl IPUPOJHHUX BIACTUBOCTEH BHE-
CEHOTO KOMIIOHEHTY.

5. «M’siKa OCHOBa» CTBOPIOE M KM CMak, 3amo-
Oirae BUTOKY BOJIOTH 3 MIPOIAYKTY, THM CaAMUM 3a0e3-
[eYyUrd HOro COKOBWTICTh, 30aradye CTpaBy Ha
JKHPOBI KOMIIOHEHTH 3 BUCOKHMM DiBHEM 0i010CTYyII-
Hocti (ITHXKK, emynbcii), mpoBomuth OamaHc Mix
OlKamMH Ta BYIJIEBOIAMH y TOTOBIH CTpaBi.

Ha cxemi puc.l omepamii «mporpiBaHHs [0
KUITIHHS) Ta «OCTUTAHHS», AKi CTOCYIOTBCS JIMLIE
«piaKoi OCHOBHM», MO3HAUYEHO IYHKTHPOM, IO
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MaeThCs Ha yBa3i MPOBEJCHHS [UX ONepalliid y pasi
HEOOXiIHOCTI MPOBEACHHS MOBTOPHOIO BHKOPH-
CTaHHs, HANpUKIaJ Yy BHUMAAKY, KOJIH CHPOBUHY
CIOYATKy €KCHO3UIIOHYIOTh Y PpiJKiii OCHOBI,
3aJIMIIKU 3JIMBAIOTh, & MMOTIM BHUTOTOBIISIIOTH MapH-
HYBaJIbHY CyMIIll 32 TIOBHOIO PELENTYPOIO 1 BUTPH-
MYIOTh HamiBpaOpuKaTh OiNbIl AOBTUH TEPMIiH.
Taxkok 3aMHIIKaMH «PiKOT OCHOBU» JO3BOJISETHCS
3MOYyBaTH KyJdiHapHUH BupiO mig yac oOpoOku
Ha BIIKPUTOMY BOTHHII, aje JIMIIE Micis MpoBe-
JICHHSI OKPECIICHUX Ha CXEMi MyHKTUPOM OMepatiil.
[Hakme, MOXYTh CTBOPUTHUCS YMOBH OOCIMEHIHHS
HaANiBroTOBUX BHPOOIB IWIKIAJMBUMHU MiKpoopra-
Hi3MaMH, 1[0 MOXKYTh MICTUTHCS Y M’ SICHOMY COIIi,
AKUU MITpy€e 0 «PiKO1 OCHOBW» TMiJ 4ac €KCIo-
3UI].

BucnoBku i3 3a3HaueHux mnpodiem i mep-
CIHEeKTHBH MNMOJAJBIINX J0CTIIKEHb Y MOAAHOMY
Hanpsmi. OTxe, 3a3HaYeHa HA PUCYHKY CXeMa J03-
BOJISIE YHAOUHUTH MOJICTTb KOHCTPYIOBAHHSI PELICTITYP
JUIs. BUTOTOBJICHHSI MapHHYBaJbHUX CyMillleH, mpu-
3HAYEHUX JUI PI3HUX BUJIB CHPOBUHU: M’siCa, TITHII],
pubH, MOpenpoayKTiB, oBoUiB. Lle poOUTh TBOpUMii
nporec BUPOOHHMIITBA MapuHAIiB OibII KepoBa-
HUM Ta IIPOTHO30BAaHUM 3a CKJIaJoM. Y TOH dac,
MPEJCTaBJICHA HA CXEMi BapiaTUBHICTh CKIJIaJIOBUX
«OCHOB», JIO3BOJISIE W Hajail BBaKaTd IPOILEC PoO3-
POOKHM peLentTyp MapHHAAiB TBOPYMM Ta iHAMBIITY-
aJbHUM. EKCIIEPUMEHTAILHO BCTAHOBJICHO JII€BICTh
03Ha4YeHOI MOZAET Ha PI3HMX BUAAX M SICHOI CHUPO-
BUHH. J{OCITiPKEHHSI TPUBAIOTb.
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N. Kondratiuk, PhD, Associate Professor; Ju. Matsuk, PhD, Associate Professor; A. Cheniavska, PhD;
R. Perine, magister (Oles Honchar Dnipro National University) New approaches in modeling of recipes of
marinades and salting mixtures

Abstract. The article is devoted to the theoretical and practical aspects of modeling the recipes of marinades and
salting mixtures. A basic technological scheme for the production of the semi-finished product "Pickling mixture” has
been developed, which illustrates the modeling principles outlined in the article, in particular, the grouping of raw
components into the so-called "bases". Theoretically, it is presented that all the proposed "bases" should perform
specific functions in the composition of the model, both technological and physiological, including taste-forming
ones. The given model makes it possible to specify the requirements for the selection of ingredients, explains their
necessity in the composition, physiological importance and positive impact on the quality of semi-finished products
and final products. The variability of the ingredient composition of the "bases", the composition of the "bases" among
themselves according to taste, and the harmonious combination of this composition with the main raw materials
intended for pickling, allows you to leave the recipe design process original and creative, but within the defined criteria
of balance and quality. Taking into account the above principles of modeling, a number of laboratory samples were
created, and their organoleptic evaluation was carried out. The assessment was carried out by analytical methods
and the method of the developed profile analysis on a point scale. After studying the obtained data, it was concluded
that the proposed approaches for modeling the recipes of marinades and salting mixtures are appropriate in terms of
generalizing theoretical information and are important for creating products of high quality and physiological value..

Key words: marinades, salting mixtures, recipe modeling, health products, technology.
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