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ITPOBAEMHA
BE3IIEYHOCTI TOBAPIB

YIOK 637.56-027.45

ina ®PE/JOPOBA

BESIIEYHICTDb CYXHX
PHBOPOCAHMHHHX HAIIIBABPHUKATIB

Hocniooceno nokasuuxu Oe3neyHocmi cyxux pubopociuHHux Hanispadbpuxamis:
BMICI MOKCUYHUX eNleMeHmi8, padioHyKkiioie, necmuyudis, N-HImpo3aminie, KilbKICHUL
ma AKICHULL CKad MIKpopaopu npomsazom peKoMeH008ano20 mepminy 36epicanns. Busz-
HaweHo, wo 00CIOAHCYBAHT NPOOYKMU 8IONO0BIOAIOMb BUMO2AM YUHHO20 3AKOHO00ABCMEA.

Kuwyosi crosa: 6e3nedHicTh, Cyxi pubOpociInHHI HamniB)aOpHUKaTH, TOKCHYHI
€JIEMEHTH, PadiOHYKIII TN, TECTUIHIN, N-HITp0o3aMiHH, MiKpOOi0JIOTidHI TTOKa3HUKH.

Deooposa JI. bezonacnocms cyxux puloopacmumenbHulX HOTY(HadpuxKamos.
Hccnedosanvt nokazamenu 6€30MACHOCHU CYXUX PblOOPACMUMENbHBIX NOLYDAOPUKAMO8:
cooepacanue MOKCUYHBIX IJIEMEHMO08, PAOUOHYKIUOO08, NeCUuyuo08, N-HUmpo3amuHos,
KOIUYeCMBEeHHblll U KaYeCMEeHHbIl COCMA8 MUKpOGIOpbl 8 meyenue peKoMeHO0B8ANHO20
cpoka xpanenus. Onpedeneno, umo ucciedyemvie npoOyKmsl COOMEemcmeyom mpebo-
BAHUAM OEUCMBYIOUe20 3aKOHOOAMeNbCMEd.

Kniouesvie crosa: 6e30macHOCTh, CyXHe pIOOpPACTUTEIBHBIC TIONTY(HaOpPHUKATHI,
TOKCHUYHBIC SJIEMEHTBI, PAIMOHYKIHUIBI, MECTUIMIBI, N-HUTPO3aMHHBI, MHUKPOOHOIIO-
THYECKHE OKA3aTeH.

IlocranoBka nmpoduaemu. OnHIEIO 3 HaraabHUX MPOOIEM JIFOJCTBA
3QJIMIIAETHCS MPOJAOBOJIBYA, 30Kpema Je(dIIUT MOBHOILIHHOTO OUIKa Ta
€CEHIIMHNX HYTpieHTIB. BaxnuBe wmiciie B 11 BUPIMICHH] JJIs HACCICHHS
VYkpainu HanexuTh pUOHOMY TOCIOJIAPCTBY. Y HIKAIBHICTh PUOU MOJISITaE B
30aJ1aHCOBAHOCTI aMIHOKHUCIOTHOTO CKJIaAy ii OUIKIB, HASBHOCT1 010JIOT1YHO
AKTUBHHMX PEYOBUH 1 0310pPOBUO-NPOPUIAKTUYHUX BIACTUBOCTEH, BUCOKOMY
CTyTIEHI 3aCBOIOBAHOCTI.

Ha cporogni akTyanpHUM € HayKOBe OOIPYHTYBAaHHS HAampsMiB
paliOHAJIBHOTO BUKOPUCTAHHS BITYM3HSAHOI pUOHOI CUPOBUHHOI 0a3zu Jyis
BUPOOHUIITBA JOCTYITHOI Xap4oBOi MPOIYKIIii 13 MOBHOI[IHHUMH 1 JIETKO-
3aCBOIOBAaHUMH OlIKaMH, CTBOPEHHS 3amacy MpOoJIOBOJBYOIO pe3epBy Ui
3a0e3MeUeHHs] CTaJIOr0 PiBHA MPOJOBOIBUOI O€3MeKH KpaiHu Ta 3HMWKECHHS
PIBHSI IMIIOPTO3aJIEKHOCTI.

© dina ®edoposa, 2017
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BaxxnuBoro 3HaueHHS HaOyBalOTh TEXHOJIOT1T KOMIUIEKCHOI Iepe-
pOOKHM JOCTYMHOI BITYM3HSHOI PUOHOI CHUPOBHHM, BIIPOBAKEHHS SKHX
YMOXJIUBUTh CKOPOTHTH BIAXOMH, OUTBII paIliOHaJbHO BHKOPHUCTOBYBATH
pubH1 pecypcH, 3HU3UTU COOIBAPTICTh 1 MIABUILYBAaTH €(EKTUBHICTH BHU-
poonuiTBa pubHOI mpoaykiii. B akBatopisx Onechkoi Ta bepasHcbkoi
3aTOK B yJIOBaX HaWOUIbII YHCEIbHUMHU € OUYKOBI PHOU, 30KpeMa KPYTJISIK
(N. Melanostomus), cypman (N. Cephalargoides) i wnyt (M. Batracho-
cephalus) [1]. 3naunuii o6csaT BUAOOYBaHHS Ta BUCOKAa XapyoBa IIHHICTh
00yMOBIIIOIOTh HEOOX1/IHICTh PalliOHATBLHOTO BUKOPUCTAHHS OWYKa a30BO-
YOPHOMOPCBHKOTO, 30KpeMa y BUPOOHMIITBI CyXHX PHUOOPOCIMHHUX HAIliB-
(alpukaTiB. I3 oryisay Ha HEBUCOKUM PIBEHb CIOKMBAHHS pUOH Y (PaKTUUHOMY
MEePECIYHOMY PpAaIllOHI JKUTENIB YKpaiHW MOPIBHIHO 13 PEKOMEHJIOBAaHUMU
HOpMaMH, 0COOJIMBOTO 3HAUYE€HHS Ha0yBae po3poOKa Ta BIPOBAIKEHHS MPO-
JyKLIT BUCOKOT 010JIOT1YHOI IHHOCTI 3 puOOPOCIMHHUME HammiB(haOprKaTamH.

VYpaxoByrouH ICHYIOYI BUMOTU /10 CYXUX MPOIYKTIB KOMIUIEKCHOI
nepepoOku puOHOI CUPOBUHH, 3HAUYHA yBara Mpu iX po3poOili BiABOIUTHCS
NOKa3HUKaM Oe3MeYHOCTI, M0 BHU3HAYAETHCSA BMICTOM PI3HUX KOHTaMi-
HaHTIB. OCHOBHUMHM 3a0pyJHIOBauYaMH TaKUX HPOAYKTIB € TOKCHYHI
€JIEMEHTH, PadIOHYKIIAH, MOJIXJI0poBaHi OieH1IH, XJIOpOpraHiyHi MecTH-
nuan, N-"HiTpozamiHu Ta MikpoopraHizmMu [2]. IluTaHHS OIIHKH SKOCTI
i1 Oe3neyHocTi prOHOT MPOAYKINi, KOHIIEHTPATIB 1 Xap4yoBUX J00AaBOK Ha
il OCHOB1 CTaHOBHThH HAYKOBHM 1 MPAKTUYHUN 1HTEpEC 1 HE BTpadae CBOET
aKTyaJIbHOCTI, TIpO 10 cBim4aTh pocnimkenHs JI. C. Abpamosoi, C. A. ApTtioxo-
Boi, B. JI. bornanosa, T. M. boiinooi, T. K. Jle6crkoi, T. M. CadpoHoBoi,
O. B. Cupnopenko Ta iH. [3-6].

Mema pobomu — MPOBECTH NOCTIHKEHHS MOKA3HUKIB 0€3MEYHOCTI
pPO3pOOJICHUX CyXUX PHUOOPOCIMHHHUX HamiBpaOpUKATiB, SIKI HOPMYIOTHCS
YUHHUMU CaHITAPHO-TITI€EHIYHUMH BUMOTAaMU 1 CTaH/IapTaMHu.

Marepianu ta meroam. O0’eKTH AOCTIKEHHS — CyXl pubopoc-
JUHHI HamiBdaOpUKaTH Ha OCHOBI CylIeHHMX ¢apiiiB 3 00pobseHol mapo-
TepMidHO PUOHOI CHPOBMHM pomuHK OuukoBux (Gobiidae)' 3miuramoro
yioBy, 10 95 % saxoro craHoButh Oionoriunuii Bua N. Melanostomus,
30KpeMa, OHYKa a30BO-YOPHOMOPCHKOTO® MATPAHOTO 6e3 TOIoBU (Oani —
OWuYKa a30BCHKOT0) 3 BHUKOPHUCTAHHSM KOMIIO3UIIIA POCIUHHOI CUPOBUHU
(IpoT 13 HACIHHS JTLOHY, BUCIBKY MIIICHUYHI, BIBCSIHI, )KUTHI):

o HPJI — cyxuit pubopocinuuuuii HamiBabpukaT 31 MIPOTOM HACIHHS
JOHY;

o HPB — cyxuii pubopocinnuuii HamiBhaOpHKaT BUCIBKOBHH 3 KOMIIO-
3ULIAHOI0 CYMILIIIKO POCIMHHOI CUPOBUHU: BUCIBKM MIIEHUYHI + BHUCIBKU
BIBCSIHI,

' HaykoBa Ha3Ba pu6u 3rizuo 3 JCTY 4415:2005.
* TosapHa Ha3Ba pu6u 3riguo 3 JICTY 4415:2005.
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« HPJDK — cyxwmit pubopocnuaHuii HamiB)aOpukaT 3 KOMIIO-
3UIIHHOI0 CYMIIIIIIO POCIWHHOT CHPOBUHHM: BHCIBKM >KUTHI + MIPOT
HACiHHS JIbOHY;

« HPJIB — cyxuii pubopocnuHHMi HamiBpaOpuUKar 3 KOMIIO3M-
[IHHOIO CYMIIIII0 POCIMHHOI CUPOBHWHU: BHCIBKM MIICHUYHI + BHUCIBKH
BIBCSIHI + IIPOT HACIHHS JILOHY.

Bwmict Tokcnunmx enementis ([mromOymy, Apceny, Kagmito, Mepkypito)
y CyxXux puOOpoCIMHHUX HamiBaOpukaTax BHU3HAYEHO Ha aTOMHO-
abcopouiitnomy crnekrpodoromerpi AA-7000 dbipmu Shimadzu (SInonis).
Konnenrpariro [TmromOymy ta Kanmito Buznaueno 3a 'OCT 30178-96 [7],
Apceny — 3a I'OCT 26930-86 [8], Mepkypito — 3a MB 5178-90 [9].
[TinrotoBky mpo0 3aiiicHeno 3a JICTY 7670:2014 [10; 11].

BwmicT panmioHykmimiB y CyxXxux puOOpOCIMHHUX HamiBpaOpukarax
BH3Ha4YeHO 3rigHo 3 MB Ne 5779-91 (Lle3iit-137) [12] 1 MB Ne 5778-91
(Ctponmiii-90) [13]. Bwmict N-HiTpo3amiHIB y 3pa3kaXx BHU3HAUCHO 3a
Meronamu, 3a3HadeHuMu B JICanlliH 4.4.2.030 [14].

BMmict xnopopraHiyHHX TMECTULUAIB y 3pa3Kax IOCTIIKEHO 3 BH-
KOPUCTaHHSM Ta30Boro xpomarorpada "Kpucrammokc 4000M" (P®) Ta
KaniasipHoi KosoHKU Zebron ZB-1 (CILIA) ctannaptanMu Mmetoaamu [15; 16].
Jlist 1bOTrO TOIEpEeAHbO MPOBEACHO BIJMOBIIHY EKCTPAaKIIO XJIopopra-
HIYHUX MECTUIUAIB 13 TPOO MPOAYKTIB PO3YMHHUKOM, OYUCTKY €KCTPAKTY
B KapTpHUXKax 1 3a JIOMOMOIOI0 XpomaTorpadiuHoi KOJOHKH, 3allOBHEHOT
copbenrom Florisil. HasBHICTp NMECTHLM/IB BU3HAYEHO 3a 4acoM YTpH-
MaHHS, KUIBKICTh — 3a IUIOIICIO ITIKIB.

JlocnipkeHO TOKa3HUKKU MIKpOoO10JIOTriyHOI Oe3neyHocTi pudopoc-
JUHHUX HamiB(aOpukaTiB: 3arajbHa KUIBKICTh Me30(UIBHUX aepoOHMX
1 ¢pakynpTaTUBHO aHaepoOHuX MikpoopraHizmiB (KMA®DAHM), HasBHICTH
6axtepiii rpyrmu kutkoBoi nanmuku (BI'KII), maroreHHrx MikpoopraHizMiB
1 IJTICHSIBUX TpUOIB 3a CTaHAAPTHUMHU MeToaukamu [17-22] 6e3nocepeHbo
micas BUPOOHMIITBA Ta uYepe3 KOXKHI 2 MiC. MPOTATOM PEKOMEHJIO0BAHOTO
Tepminy 30epiranHs (12 mic.). 3pa3ku puOOpPOCIMHHUX HamiB(haOpUKaTiB
30epirajiv ynakoBaHUMHU B TEPMETHUYHI MarnepoBl NaKeTH.

Amnanisu nposeneHo 3a temneparypu 18 + 2 °C, BiZHOCHOI BOJIOTOCTI
noBiTpst 75 % 1 HopMmanbHOro armocdepHoro Tucky. [loBTOproBaHICTH
JOCHI/IIB — I’ SITUKpATHA, aHaJli31B — TPUKpaTHA. MaTeMaTUKO-CTaTUCTHUHY
00poOKy OTpUMaHUX pe3yJIbTAaTiB MpoBeaeHO 3a gomomororo EOM y ce-
penoBuilli MS Excel. JIns OlIHKH JOCTOBIPHOCTI OJIEpKAHUX PE3yJIbTATIB
BU3HAYCHO JIOCTOBIPHICTh BIJIXWJICHHS, BEJIMYMHA SKOTO Mae€ OyTH HeE
oubire 0.05.

Pe3yabTaTn gociaixkeHHs. 3aKOHOAABYO BCTAHOBJIEHO, 1[0 XapYOBI
MPOAYKTH TOBHMHHI BIJMOBIIaTH TITi€HIYHHM BHMOTaM O€3IeYHOCTI 1 3a-
JOBOJIBHATU (D1310JI0T1UHI MOTPEOH JIOJUHH B OCHOBHUX XapUYOBUX PEUO-
BUHaX 1 eHeprii. BomHoyac BW3HAaueHHsI MOKa3HUKIB OE3MEYHOCTI CyXHX,
KOHIIEHTPOBAaHUX a00 pO3BEACHUX XapYOBHUX MPOAYKTIB 3IIHCHIOETHCS
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B MIEPEpaxyHKy Ha BXIAHMM MPOIYKT 3 YypaxyBaHHSIM BMICTY CyXHX
PEYOBHH y CUPOBUHI Ta B KIHIIEBOMY MPOAYKTI [2].

CydacHmii CTaH €KOJIOTIYHOTO CEpeJOBUINA TIOCTIMHO BUKIIMKAE
HEOOXIAHICTh JOCTIDKEHHSI Y po3po0jeHux HamiBpaOpuKaTax TOKCHYHHUX
pEYOBHH 1 pamlOHYKIimiB. Pe3ynbrat BMICTY TOKCHYHHMX €JIEMEHTIB 1
PaJiOHYKJIIAIB y AOCIIIKYBaHUX 3pa3Kax CB1IYaTh, IO iX KUTBKICTh MEHIIA
32 MaKCHMAaJIbHO JIONYCTHMI PiBHI, BCTAHOBJICHI YMHHUMHU HOPMATHBHUMH
TOKyMeHTaMmH [23-26] (maba. 1).

Tabnuys 1
BMicT TOKCHYHHX eJIeMEHTIB i paioHyKJIiNIB
y CyXux pudopocIMHHNX HaniBgadpukarax
P>095;n=5
Bwmict y pubopociannnux HamiBdabpukarax | MakcumanbHO
HaiimenyBanHs JIOTTY CTHMI
MOKa3HHUKA HPJI HPB HPJIK HPJIB PiBHi, MI/KT,
He OuIbIIe
Tokcuuni enemenmu, me/xe
[TnmromMOyMm 0.39 0.31 0.36 0.34 3.0
Kanmiii 0.08 0.08 0.07 0.09 1.0
Apcen 0.06 0.05 0.06 0.05 5.0
Mepkypi#t 0.04 0.02 0.03 0.03 0.3
Paoionyxniou®, br/xe
YTCs 12 11 11 10 300
Sr 18 20 20 19 70

* . . o . .. .
3HAYEHHS JOMYCTHMHX PiBHIB IHTOMHX aKTUBHOCTEH pamionykmixis > 'Cs i *°Sr
JUISL CYIIIEHUX PUOHMX MPOIYKTIB [26].

VYci nocnikeHl cyxi pubopocinHHI HamiB()aOpUKaTH MICTITh TOK-
CUYHI eleMeHTH Ha piBHI, % Bixm Hopmu: Cd — 1.0; As — 8.0; Hg — 10.0;
Pb—-6.7-13.3.

HaiiGinpiie 3aHENOKOEHHS  BHUKJIMKAE BMICT  PaJlOaKTUBHOTO
CTPOHIIIIO *Sr, skuit y JIOCHIKYBaHUX 3pa3kax CTaHOBUTH 10 29 %
MaKCUMaJIbHO JOMYCTUMOro piBHA. Lle MOSICHIOETBCS BMICTOM KiCTKOBHX
TKaHWH pUOHOI CHUPOBMHU B CyxXHX HamiBpaOpukarax. YpaxoBYIOUH
peKoMeH Al 010 CIIO’KMBAHHS CYXUX pUOOpPOCIMHHUX HaniB(paOpuKariB
K JI€ETUYHUX J00aBOK y KimbkocTi 10-20r Ha JgeHb 1 pIBHIB iX
BHKOPHMCTAHHS y CKIIAi XapyoBOi mpoaykiii — 5—20 %, KOHLEHTpaLLis ~ St
HE TIepeBHIryBaTuMe 2 % MaKCUMAaIbHO JOMYyCTUMOTO PiBHSA, IO BU3HAYAE
paaionioriuny 6e3mneKy po3po0aeHUX PUOOPOCITMHHUX HammiB(paOprKaTiB.

[Hma BaxknMBa rpyrna XiMIYHUX KOHTAMIHAHTIB, IO BIUTMBAIOTh Ha
0e3MeyHICTh 1 AKICTh PHOOPOCIMHHUX HamiB(paOpUKaTiB — XJIOpOpraHidHi
nectuiuan (XOII) 1 momixmopoBani Oidpeninu (IIXB), siki € BHCOKO-
TOKCHYHOIO 1 HEOE3MEUHOI0 3arpo3010 JUIsl SKUTTS 1 340poB’s mroauHu. Ll
CHOJYKH BXOJSTh JI0 YMCIA CTIMKMX opraHiyHux 3a0pyaHioBauiB (CO3)
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HABKOJIUIITHBOTO CEPEIOBUIIIA, SIKI KOHTPOIIOIOTHCS Y XapyOBUX MPOAyKTax [2].
CO3 BOJOMIIOTh XIMIYHOIKO CTIHKICTIO, TOKCHYHICTIO, JIMOQIIBbHICTIO
1 3MATHICTIO 10 010aKyMyJIsllii B >KUPOBUX TKAHWHAX JIOAUHU W TBapUHHU.
VY cyyacHuXx yMoOBax HaWlOLIbII MOMIMPEHUM € 3a0pyAHEHHsS XJopopra-
HIYHUMH TlecTUIMAaMH: nauxiopaudenintpuxioperanom (JAT) 1 #oro
MeTabomiTamu Ta rekcaxiopiukiaorekcanoM (I'XHI).

VY mpupoguux 06’exkrax I1Xb 3apxau cympoBomkyioTs XOII, ¢i-
3UMKO-XIMIYHI BJIACTMBOCTI SKMX OaraTo B YOMY 1JICHTHYHI. 3 Xap4yoOBHUX
npoaykTiB HaiOuibim 3abpyaneni CO3 puba 1 pubna mpomykuis. XOII
HAKONMYYIOThCS TIEpelyciM B OpraHax 1 TKaHMHAX, OaraTux »xupamu alo
minoigaMu. Y pu0 iX HaiOulble MICTUTHCS Y BHYTPILIHBOMY >KHp1, TOJIOB-
HOMY MO3KY, IITYHKOBIH 1 KHIIIKOBIM CTIHKaxX, TOHaJAax 1 MEYiHIl, MEHIIE —
B 3510pax, M’si3aX, HUpKax 1 cene3inii. B Ykpaini B pu6i Ta puOHiil mpoyKiii
HOpMyIOThCsl 3amumkoBi KinbkocTi [1XbB 1 XOII: cyma a-, f-, y-i3omepiB
rekcaxyoprkiorekcany (I'XII), JAT 1 #oro wmerabomith — cyma
4 4'-muxnopaudeninrpuxioperany (JAAT), 4,4'-muxnopaudeHuauxioperany
(AOM) 1 4,4'-muxnopmudeninmuxinopermwieny (/1E), a Takox 2,4-]1 xucrnora,
ii com Ta edipu [23]. YV puOHIA NpOAYKLIT KOHTPOIIOIOTh TAKOX BMICT
aNnpJIpiHy, renTaxjaopy Ta N-HiTpo3amiHiB [2].

I3 mMeToro MiHIMI3aIil HeOE3NEYHUX YMHHHUKIB, IO MOB’S3aHl 3 Haj-
XOJDKEHHSIM TIECTUIIM/IIB, YAHHUM 3aKOHOJABCTBOM HOPMYETHCS iX MAaKCH-
MaJbHO JIOMYCTUMHM piBeHb [25; 27]. Pe3ynbpTaty BU3HAUEHHS BMICTY TIECTH-
muaiB 1 N-HITpo3aMiHIB Yy pUOOpPOCIMHHUX HamiBpaOpukaTtax HaBeICHO
y maon. 2.

VYpaxoByrouu, MmO [0 CKIaay pHOOPOCIMHHUX HamiBhaOpUKaTiB
BXOJISITh BHUCIBKM Ta IIPOTH, SKI MarOTh cepTudikaTi OE3MeqHOCTI,
CHEIiaIbHUX JIOCHTI/DKCHh 3 O€3MEeYHOCTI TOTOBHMX HariB(aOpHKaTiB MO0
BMICTy MIKOTOKCHHIB 1 pTYThOPTaHIYHUX MECTHUIIH/IIB HE IPOBOINIIH.

Tabauys 2
Bwmict necrunuais i N-HiTpo3amiHiB y cyXux puOopocJMHHMX HaliBpadpukarax
P>095;n=1
Haitverysarms d)aKTI/IqHI/m BMICT y pHOOPOCITMHHIX I.[on.ycli
HOKABIKA HaniB(haOpHKarax, MI/Kr piBHi, MI/KT,
HpJl | HPB [HP/DK| HPJIB |  me Ginbie
Tlecmuyuou
Pewcaxnopunkiorekcan (yma o= | 51 | 0019 | 0,020 | 0.022 0.20
-, y-130MepiB)
JUIT 1 ioro MeTa0omiTi 0.014 0.015 | 0.016 | 0.015 0.20
2,4-J1 kucnoTa, 1i coii Ta edipu He BusBneno 0.002
[errraxiiop 0.001 He 0.001 | 0.001 0.002
Anbpin 0.001 |BusBreno| 0.001 | 0.001 0.002
N-nimposzaminu
N-HiTpO3aMiHH
(Cyma HJIMA Ta HJIEA) 0.001 0.001 | 0.001 | 0.001 0.003
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3a pesynbTaTamMH MPOBEACHHUX AOCTII)KEHb BH3HAYEHO, IIO0 BMICT
necTUUAiB 1 N-HITpO3aMiHIB Y po3pOOJIEHUX CYyXUX PUOOPOCIMHHUX Ha-
niBpabpukarax MeHIIIe BCTAHOBJICHUX BHMOTaMHU MEX, IO CBIIYUTH PO
0e3MeKy MpOAYKTiB, BATOTOBJICHUX 3a PO3POOJICHUMHU TEXHOJIOT1SIMH.

CyTT€BUM YMHHUKOM O€3MEYHOCTI CyXUX PHOOPOCIMHHHMX HAIiB-
¢dabpukaTiB € BMICT OIOJOTIYHMX KOHTaMiHaHTiB. [IpoBenenuii anani3
KUTBKICHOTO Ta SIKICHOTO CKJIaAy MIKpO(IOpH 3pa3KiB Ja€ 3MOTy CBITYHTU
PO BIAMOBIIHICTh AOCIIIKYBAaHOI MPOAYKIli BCTAHOBJIECHHUM CaHITapHUM
HOpMaM (maoba. 3).

Tabnuys 3
Mikpo6ioJioriuni noka3HUKHU 0e3MeYHOCTi
CyXHX puOOpPOCIMHHMX HamiB(padpukartiB
P> 095 n=5
Tepmin HocnigxyBaHi 3pa3Ku

Hopwma Bigmo- .
P A 30epiran-

TTokazunk . 2 2
Bimwo 10 [2, 221} ° i, | HPar | HPB | HPJDK | HPIB

Me3odinbHi aepobHi 0 3.1-10% | 2.9-10% | 3.2-10% | 3.3:10°

Ta (aKyITATHBHO 2 3.7:10° | 3.6:10 | 4.4-10° | 4.4-10°

aHaepOGHi Mikpo- 4 6.5-10° | 7.1-10* | 8.7-10* | 7.8-10

OpraHisMu 1-10* 6 9.3-10% [10.1-10°| 11.4-10° | 10.8-10"

(MADAHEM), 8 11.2:10* [ 12.0-10° [ 13.6:10% | 12.5-10"

KyO/r-100, 10 12.2:10% | 13.4:10%| 15.5.10? | 14.4-10°

He OlTbIIIe HiK 12 ]13.6:10%[14.5-10*[ 17.3-10% [ 16.2-10°
0 7 8 10 9
2 10 9 12 11

[TnicusBi rpubHy, 4 13 11 14 14

KYO/r, ne 6inb1ie 100 6 15 16 18 19

HiX 8 19 19 21 23
10 23 22 27 26
12 31 29 36 35

Hpixmki, KYO/T,

) . 50

He OLIbIIIe HIXK

BaxTepii rpymnu

KHUIIKOBOI ITaJIMYKHA

(BI'KII)

(xomiopmu), B 1 1

EcolilOr He He Bussneno

[TaTorenni mikpo-

. JIONyCKarThCsA

OpraHiaMu, 30KpemMa

pony Salmonella,

B25T

Bakrepii S. aureus,

BlOT

Kinpkicts Me30(QiapHUX aepoOHMX 1 (paKyIbTaTUBHO aHACPOOHUX
MIKpOOPraHi3MiB y JOCHIIKYBAaHUX 3pa3kax Mmpotsarom 12 mic. 30epiranHs
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craHoutb 1.4-1.7-10°, a mmicusBux rpu6is — 29-36 KYO/T, mo He mepe-
BUII[y€ HOPMU, BCTAHOBJICHI YUHHUMU JIOKyMeHTamu [22; 24; 25], BincyTHI
OakTepil rpynu KUIIKOBHX MaMYOK, 30JIOTHCTUH CTa(iIOKOK, IPIMKIKI,
MaTOTeHHI MIKpOOpraHi3aMu, 30Kpema poay Salmonella, mo BU3HauYae ix
caHiTapHy O€3IeYHICTb.

Buxonsun 3 opep:KaHMX JaHHUX, BCTAaHOBJEHO, IO MiJ 4ac 30e-
piraHHsi JOCHIUKyBaHUX MPOAYKTIB Kibkicth MA®AHM mnocTynoBo
3pocTaja, OJlHaK JUHAMIKa X PO3BUTKY Ma€ CXOKUU XapakTep (PUCYHOK).

[}
[e)

i)
I/
// —e— HPJI
—=—HPB

—&— HPJIK
—&3— HPJIB

—_ e e e
S N b O ®
I I I

Mikpoopranizmis, KYO0/2 + 100

KinbkicTs Me30(inbHUX aepoOHUX Ta
¢aky1bTATHBHO aHAEPOOHHUX

O T T
0 2 4 6 8 10 12

Tepmin 30epirannsi, Micsiiin

Junamika kinbkocTi MADAHM y cyxux
pubopocaMHHUX HaniBpabpukaTax npu 36epirani, KYO/r

Otxe, MOKa3HUK OakTepiaibHOI 3a0pyAHEHOCTI 10 KIHIA TEPMIHY
30epiranns craHoBuB 1360-1730 KYO/r y mocnmimkyBaHHX 3pa3kax, IO
B 4.4-5.4 pa3a BuIe iX MOYATKOBOI KUIBKOCTi. 3MiHM MiKpOOiOIOTIUHHIX
MOKa3HUKIB Oe3MeYHOCTI Npu 30epiraHHi OOyMOBJIEHI HE3HAYHHM 3pOC-
TaHHSIM MacoBOi YacCTKH BOJIOTM B CyXHX PHOOPOCIMHHUX HamiBdpadpu-
KaTax 1 HAsSBHICTIO CHPHUATIMBOTO IJIsi PO3BUTKY OakTepiil MOKUBHOTO
cepenosua (ykpH, Bitaminm, karionn K, Mn®", Mg®" Tomo).

HakonuueHHs MIICHIBUX TPUOIB y CyXUX PUOOPOCITMHHUX HaIiB-
dabpukaTax BinOyBaynocs MBUALIE, HIK OAKTEPiii, MPOTE HE MEPEBUIILYBAIIO
29-36 % HopMU Ha KiHellb 30epiraHHs 3aJIeKHO BiJ] MPOIYKTY.

BucHoBku. ExcriepuMeHTanbHO JOBEICHO MIKPOOIONOTIUHY Oe3MeKy
Ta MPUHAHATHI TOKCUKOJIOTIUHI M PaloNoridyHl TOKa3HUKH CYXHUX prOOpoc-
JUHHUX HamiBpaOpHKaTiB, IO CBIAYUTH MPO MOMIIMBICTH iX O€3MEYHOTrO
CTIOYKUBAHHSI JIIOJMHOIO TIPOTATOM YCTaHOBJICHOTO TEPMiHY MPHIATHOCTI.

Pe3ynbraT JOCHIKEHH BHUKOPHUCTAaHO TIPU PO3pOOIl HOpMa
TUBHOT JIOKYMEHTalii Ha cyxi puOopociuHHl HamiBdpaOpukaTu —
TY V 10.2-40220843-003:2016 "Puba, Bupobu 3 M’sica pubu, pubu Ta ikpu
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dbopmoBaHi, iKpa, MOJIOKH, IIKipa puO, MOPENPOIYKTU B’SIJICHI, B’SUICHO-
MiKOMYEHI, CylleHl, HamiBdadpukaTu pudbopocnunHi cyxi". Li npoxykru
MOXYTh OyTH BHUKOPHCTaHI y BHUPOOHHIITBI IIMPOKOTO ACOPTHUMEHTY Ky-
JIHAPHOI MPOAYKIIi, CHEKOBHX, XJII000OYJIOUYHUX 1 OOPOIIHSHUX KOHIUTEP-
ChKHUX BUPOOIB, XapYOBUX KOHIICHTPATIB M1BUIICHOI XapuOBOi IIHHOCTI.

[lepcriekTHBOIO MOAATBIINX JOCHIKEHb € BU3HAUYEHHS CHOKUBHUX
BJIACTUBOCTEH pO3pOOJIECHUX MPOAYKTIB, 30KpeMa IIO/J0 3aCBOEHHS O1JIKiB,
Kanbmito, @ocdopy Torro.
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Fedorova D. Safety of dried fish and plant semi-products.

Background. The task of rational use of domestic raw small fish is the
development of technologies of its complex processing onto food products such as
dry fish and plant semi-products that can be used in culinary products.
Considering the requirements for complex processing of dry raw fish products,
much attention is given to the safety indicators development, which are defined by
the content of different contaminants.

The aim of the study is a research of the indicators of safety of dry fish and
plant semi-products, which are regulated by the current sanitary-hygienic
requirements and standards.

Material and methods. The research objects are dry fish and plant semi-
products based on dried minced meat from steam-treated fish raw material of the
Gobiidae fish mixed with plant composition containing flax seed, wheat, oat and
rye bran.

The content of toxic elements (Lead, Arsen, Cadmium, Mercury) in dry
fish and plant semi-products was determined by the atomic absorption spectro-
photometer AA-7000 of the Shimadzu company (Japan). The concentration of
Lead and Cadmium was determined according to GOST 30178-96, Arsen
according to GOST 26930-86, Mercury by MB 5178-90. Preparation of tests is
carried out according to DSTU 7670: 2014. The content of radionuclides in dry
fish and plant semi-products is determined in accordance with the Guidelines
No. 5779-91 (Cesium-137) and Guidelines No. 5778-91 (Strontium-90). The
content of N-nitrosamines in experimental samples was determined according to
the methods specified in State sanitary rules and regulations 4.4.2.030. The
content of chlorine-organic pesticides in experimental samples was investigated
using standard gas chromatograph "Crystallux 4000M" (RF) and capillary column
Zebron ZB-1 (USA), for which the appropriate extraction of chlorine-organic
pesticides from experimental samples had been performed with a solvent,
cleaning of the extract in cartridges and using a chromatographic column filled
with sorbent Florisil. The presence of pesticides was determined by the time of
retention and the number by area of the peaks.

The following indices of microbiological safety of fish and plant semi-
products were determined: the total number of mesophilic aerobic and optional
anaerobic microorganisms, the presence of bacteria in the E. coli, pathogenic
microorganisms and mold fungi by standard techniques immediately after
production and every 2 months during the recommended shelf life (12 months).
Samples of fish and plant semi-products were packed in hermetic paper bags.
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Results. All investigated dry fish and plant semi-products contain toxic
elements, % of the maximum permissible levels: Cd — 1.0; As — 8.0; Hg — 10.0;
Pb-6.7-13.3.

According to research results of radionuclides, pesticides, N-nitrosamines,
it has been established that the products meet the requirements of current
legislation. The number of mesophilic aerobic and optional anaerobic
microorganisms in the experimental samples under study for 12 months storage is
1.4-1.7-10°, and mold fungi — 29-36 colony-forming units (CFU)/g, which does
not exceed the norms established by the current documents, there are no bacteria
in the E. coli, Staphylococcus aureus, Yeast, pathogenic microorganisms,
including the genus Sa/monella, which determines their sanitary safety.

Conclusion. Microbiological safety and acceptable toxicological and
radiological indices of dry fish and plant semi-products have been experimentally
proved, indicating that they can be safely consumed by humans within the
established shelf-life (12 months). The research results were used in the
development of normative documentation on dry fish and plant semi- products —
TU U 10.2-40220843-003: 2016 "Fish, products made from meat of fish, fish and
caviar mold, caviar, milk, fish skin, seafood dried, dried and smoked, dried fish
and plant semi-products".

Keywords: safety, dry fish and plant semi-products, toxic elements,
radionuclides, pesticides, N-nitrosamines, microbiological parameters.
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METOOdOAOI'TYHI
ACITEKTH OIIIHIOBAHH/I
SAKOCTI TOBAPIB

UDC 637.12.07: 661.717.52

Yaroslava ZHUKOVA,
Pylyp PETROV,
Lina KLIMENKO

EXPRESS METHOD OF QUANTITATIVE
DETERMINATION OF UREA IN MILK

The proposed methodical approach in the variant of using the method of addi-
tives (MA) expects quantitive determination of urea in milk samples by spectro-
photometric method without the need to build a calibration curve and long calculations.
This allows significantly speed up the analysis process, reduce material and time costs
and at the same time to obtain correct and accurate results, which is confirmed by the
validation. The procedure is effective in the range of 0.14—0.7 mg/mL, the detection limit
is 0.05 mg/mL. The uncertainty forecast was 7.33 %, which does not exceed the maximum
allowable uncertainty of the technique (10 %,).

Keywords: method of additives, milk, urea, spectrophotometry.

Kykoea A., Ilempoe @., KnumenkoJl. Ixcnpecc-memod KoauuecmeeHHOo20
onpeoeieHus Mo4eeUHbl 8 MoJI0Ke. 1Ipednodcennbili Memoouueckuii n00xXo0 6 8apuanme
ucnoavzosanusi memooa 0obasox (M]]) npeononazcaem kroauvecmeenHnoe onpeodeneHue
MOYEBUHBL 8 00PA3YAX MOJOKA CHEKMPOpOmomempuieckum memooom ez Heobxoou-
MOCMU NOCMPOUKU KATUOPOBOYHOU KPUBOU U ONUMENbHBIX pACiemo8. Dmo no380asiem
3HAYUMENbHO YCKOPUMb NPOYecC aaiusd, COKpamums MAmepudibHvle U 6peMeHHble
3ampamvl, U NPU IMOM NOIYYUML NPAGUTIbHLIC U MOYHLIE PEe3YIbMAmyl, HmMo
noomeepoicoaemcsi npogedeHHol anudayueli. Memoouxka s¢hgexmusna 6 Oouanasoue
0.14-0.7 me/mn, npeden obnapyscenus cocmasasem 0.05 me/mn. Ilpoenos neonpeoenen-
Hocmu cocmasun 7.33 %, umo He npesviuiaem MAKCUMALbHO OORYCIUMYIO Heonpe-
Oenennocmv memoouxu (10 %).

Kniouesvie cnosa: meron 106aBoK, MOJIOKO, MOYEBHHA, CIIETKPO()OTOMETPHS.

Background. Urea is the final metabolite of nitrogen-containing
compounds of ruminants, which is formed in liver from ammonia as a result
of deamination reaction of amino acids. Typically, the urea content in milk
varies in the range of 0.15-0.70 mg/mL [1].

© Yaroslava Zhukova, Pylyp Petrov, Lina Klimenko, 2017
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Cattle diet and feeding mode are the most significant factors
influencing the milk urea content (MUC). Consumption of feed affects the
daily variation of rumen ammonia, urea nitrogen plasma and milk urea
nitrogen concentrations. A separate feeding of forage and concentrated
feed, as opposed to the use of total mixed ration on farms leads to divide
intake of protein and carbohydrate feed to rumen. This causes rapid
degradation of proteins in rumen and consequently increases concentration
of rumen ammonia and urea nitrogen plasma, as evidenced by relevant
experiments [2; 3].

High level of urea concentration in milk effects on its technological
properties: it can decrease the acidity level, increases the rennet coagulation
duration, inhibits the activity of starter cultures during fermentation. The
introduction of excessive amount of nitrogen-containing fertilizers in
pasture, the addition of carbamide in the ration of cows under the conditions
of minimum hay content, as well as increasing the carbamide content more
than 30 % of feed protein digested by the normal content of hay in the diet,
can lead to a decrease in the content of alpha-casein, which worsens the
cheese suitability of milk. The property of urea to increase the
thermostability of milk causes cases of falsification of milk by this
compound in summer.

Thus, determination of MUC values is important for different fields:
veterinary, cattle feeding, dairy processing, food quality control etc.

Today there is a wide range of methods for determining urea, which
are divided into direct and indirect. Direct methods include direct
determination of urea (without its preliminary cleavage) by means of
physico-chemical methods of analysis (for example, absorption spectro-
photometry in the UV, IR and visible spectral regions, voltammetry or high
performance liquid chromatography). Studies are carried out both before
and after preliminary derivatization of urea by performing special chemical
reactions that occur with formation of compounds that absorb light with a
given wavelength [4—6]. Indirect methods (or enzymatic) involve enzymatic
cleavage of urea before measurements.

However, for the listed direct methods, complex and expensive
equipment is required [4], they are limited to the quantification limit of urea [5]
or the need for additional studies and trials [6], and in the case of enzymatic
Mmethods the use of enzymes and reagents with short-term use is required.

The purpose of our work is to develop and conduct a phased
validation of the method of quantitative determination of urea content in
milk by method of absorption spectrophotometry in the visible spectrum
region in variant of additive method use (MA), that will accelerate the
analysis process, reduce material and time costs and at the same time get
correct and accurate results.

Material and methods. Reagents and chemicals. Hydrochloric
acid (= 37 %, puriss. p.a., ACS reagent, fuming), p-dimethylaminobenzal-
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dehyde (p-DMAB), urea were purchased from Sigma-Aldrich Co. LLC (USA).
Potassium dihydrogen phosphate anhydrous (KH,PO,) and potassium
hydrogen phosphate anhydrous (K,HPO,) were purchased from Pra-
yon S.A. (Belgium). Trichloroacetic acid (TCA) was purchased from
PanReac AppliChem (Germany). All other reagents were of analytical grade.

p-DMAB reagent: 1.6 g of p-DMAB was dissolved in 10 mL of
concentrated hydrochloric acid and the solution was diluted to 100.0 mL
with ethanol.

Phosphate buffer solution (pH7): a) 3.403 g of KH,PO, was
dissolved in distilled water and the solution was diluted to 100.0 mL with
the same solvent; b) 4.355 g of K,HPO, was dissolved in distilled water and
the solution was diluted to 100.0 mL with the same solvent; the solutions @)
and b) were mixed and diluted to 1 L with distilled water.

TCA solution: 24.0 g of trichloroacetic acid was dissolved in distilled
water and the solution was diluted to 100.0 mL with the same solvent.

Equipment. All spectrophotometric measurements were carried out
using a single beam VIS-spectrophotometer UNICO S2100 (UNICO, USA)
with wavelength scanned from 1000 to 325 nm. The spectral band width
was 5 nm. The pair of quartz square cells S90-309Q (UNICO, USA) with
10 mm pathlength and wavelength range from 200 to 1200 nm was used
throughout the whole experiment.

Weighing was carried out using digital analytical balance AN100
(AXIS, Ukraine) with d = 0.0001 g.

Glassware satisfied ISO 648:2008 "Laboratory glassware — Single-
volume pipettes", ISO 1042:1998 "Laboratory glassware — One-mark
volumetric flasks", ISO 4788:2005 "Laboratory glassware — Graduated
measuring cylinders", ISO 385:2005 "Laboratory glassware — Burettes" and
calibrated according to ISO 4787:2010 "Laboratory glassware — Volumetric
instruments — Methods for testing of capacity and for use" and "Guidelines
for calibration in analytical chemistry" [7] was used throughout this study.

Solutions and samples (Schemes 1 and 2). The stock solutions 1 and
2 (10 mg/mL) were prepared by dissolving m, = 1.0000 g of urea in the
measuring flask (V,; = 100.0 mL) in distilled water and the solutions were
diluted to 100.0 mL with the same solvent.

The reference solution (C.,... = 0.70 mg/mL) was prepared by
diluting 7.00 mL of stock solution 1 to 100.0 mL with phosphate buffer
solution (pH 7).

To prepare the calibration solutions 1-8 (having concentrations
CoPEerof 0.14; 0.28; 0.42; 0.56; 0.70; 0.84; 0.98 and 1.12 mg/mL

respectively) the stock solution 1 was diluted with phosphate buffer
solution (pH 7) to 100.0 mL.
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The addition 1 (C** = 4.2 mg/mL) and 2 (C,, = 4.2 mg/mL) were
prepared by diluting 21.00 mL of the stock solution 1 and 2 respectively to
50.0 mL with phosphate buffer solution (pH 7).

To prepare the model solutions 1-3 (having concentrations

of 0.14; 0.42; 0.70 mg/mL respectively) the stock solution 1 was diluted
with phosphate buffer solution (pH 7) to 100.0 mL.

model MA
Ci

calibration solutions 1- 8 stock solution 2 stock solutions 2.1- 2.3
Vi =1.40;2.80; 4.2\9; ?:6(1),()%%0;13-40, 9.80; 11.20 mL ms=1.0000g Vo= 7_\90; 215_8% 35L00 mL
suffer solution (pH = Vim=100.0 mL mr=50.0m
phosphate buffer iolutlon (pH=7.0) (@ H,0 phosphate buffer solution (pH = 7.0)
Cr™ =0.14;0.28;0.42;0.56;0.70;0.84;0.98;1.12 mg/mL ! !
i mgm 10 mg/mL C°% =1.40;4.20;7.00 mg/mL
( stock solution 1 \ / refere_nce solution \ pormi— model samples 1~3 \
ms=1.0000 g V1 =7.00 mL
Vins=100.0 mL Vinr=100.0 mL Vi=21.00 mL 3runs
H,0 ™| phosphate buffer solution (pH = 7.0) Vs =50.0 mL Vi = 27.00 mL
! ! phosphate buffer +
10mgin. Curea =070mgi )| | slton (1 =70 Vi =300mL
C,,=4.2mg/mL sampleMA _ ().14; 0.42:
addition 1 / model solutions 1- 3 \ & 9 G 0.14; 0.42,0.70mg/my
Vi= 21008 mL 3 runs 'L
Vinr=50.0 mL Vi = 1.40; 4.20; 7.00 mL
oh (,)"sphate buffer 1 Vo= 100.0 mL model samples 1.2 - 3.2 model samples 1.1- 3.1 \
solution (pH =7.0) phosphate buffer solution (pH = 7.0) 3runs 3runs
o V/sampleMA — 1000 ml. V’sampleMA =1000 mL
Co ™ =4.2mg/mL ’“‘”MA =0.14; 042070mg/mIJ + +
V,, =1.00mL Vyurer =1.00mL /
model solutions 1.2- 3.2 model solutlons 1.1-3. 1\
3runs 3runs *MA - the parameter is attributed to the method of additions
\jmodel A 1000mL VoA — 10 00mL
\vm‘“ 100 mlL Vitor 71 00 mL J
Scheme 1. The preparation procedure Scheme 2. The preparation procedure
for reference and model solutions for model milk samples with urea
of urea

To prepare the model solutions 1.1-3.1, 10.00 ml of the respective
model solutions 1-3 were mixed with 1.00 mL of phosphate buffer solu-
tion (pH 7).

To prepare the model solutions 1.2-3.2, 10.00 ml of the respective
model solutions 1-3 were mixed with 1.00 mL of the addition 1.

To prepare the stock solutions 2.1-2.3 (having concentrations C

of 1.40; 4.20; 7.00 mg/mL respectively) the stock solution 2 was diluted
with phosphate buffer solution (pH 7) to 50.0 mL.

Three batches (in 3 samples each) of respective matrix (milk)
obtained from three different sources were used to prepare the model
samples.

The model samples 1-3 (having concentrations C*™*" of 0.14; 0.42;

0.70 mg/mL respectively) were prepared by mixing 27.00 mL of milk and
3.0 mL of the stock solutions 2.1-2.3 respectively.

To prepare the model samples 1.1-3.1 in 10.00 ml of the respective
model samples 1-3 were mixed with 1.00 mL of phosphate buffer solu-
tion (pH 7).
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To prepare the model samples 1.2-3.2 in 10.00 ml of the respective
model samples 1-3 were mixed with 1.00 mL of the addition 2.

Blank-samples were prepared by mixing 3 samples (27.00 mL) of
respective matrix (milk) obtained from three different sources with 3.00 mL
of phosphate buffer solution (pH 7).

Analytical sample preparation (Scheme 3).

C sample to be analysed (25.00 mL) >
aliquot 1(10.00 mL) ) ( aliquot 2 (10.00 mL)
(@ +1.00 mL of phosphate buffer solution (pH = 7)) (@ +1.00 L of urea addition (4.2 mg/mL)
¢ vortex for 5 min ¢
(@ +10.00 mL of TCA solution )
centrifuge for 30 min
at 8000 rpm
separate
v filter
D
Q\E% ) 5.00 mL of supernatant )
Q( 4 +5.00 mL of p-DMAB reagent )

Scheme 3. The main stages of analytical sample preparation
for urea quantification

Analysis is carried out in two stages: 2 aliquots of milk (in 10.00 mL
each) are taken from the sample to be analysed. 1.00 mL of phosphate
buffer solution (pH 7) is added to the first aliquot and 1.00 mL of urea
addition (4.2 mg/mL) is added to the second aliquot (stages 1.1 and 1.2).
The following stages are the same for both aliquots. The mixture is
vortexed for 5 min and processed with 10.00 mL of TCA solution (stage 2),
then centrifuged for 30 min at 8000 rpm. The supernatant is separated and
filtered. 5.00 mL of p-DMBA reagent are added to 5.00 mL of the obtained
supernatant (stages 3 and 4) and the solution to be analysed is ready.

The absorbance of the solutions to be analysed is measured 3 times
(Amax = 420 nm) with randomization of cell position. The mixture of the
phosphate buffer solution (pH 7), TCA solution and p-DMBA reagent
(11:10:20) is used as a compensation solution.

Method validation (Scheme 4). Validation of the developed proce-
dure has been carried out in variants of method of additives (Klimenko, 2015).

For in process stability verification the model solution 2.1 and model
milk sample 2.1 with urea concentration of 0.42 mg/mL were processed
according to the procedure. The absorbance measurements for the final

solutions were carried out immediately (A™**®® and A’*" respectively)
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accuracy and precision

m: and for the subsequent 6 hours (in 10, 20, 30 min, 1, 2, 3, 4, 5 and 6 h) after
A  its preparation (A™ ™ and A™™ respectively), and the systematic errors
<: i i .
mi 8™ and 5% respectively were calculated and assessed.
O:
oK

: e in process stability N
: : analysis of the model solution 2.1 and model sample 2.1
O : absorbance measuring in 0, 10, 20, 30 minand 1,2, 3,4,5and 6 h
o § Aomode/ stabity Atmodel stability A;tabriily and Atstabvtily
M § ‘ Amodel stability Amode/ stability ’ AsIabMty _ Astabil/'ly
®: sy L2 100% < max3"™* =1.02% (or 2.26%) | 6° =2 ————1.100% < max & =3.20%
. A A /
o linearity/calibration model \
5 analysis of the calibration solutions 1 -8 y/model _ model | pymodel _ ymodel
m E N N g = 8 (1 un - 1 day) amodel. Smodel. bmodel. Smodel. RSD model. Rmodel
9; caltraor - pcabraor ~ 90, 40,60, 80,100,120, 140,160% e BB TR0 e

: C;atibra(or A‘calibralor amode/ < t(gs% ;g _ 2) . Smade/

. model __ Yi . ymodel _ 7 a
--F Kot = g 100%: Y7 = 100% RSO} <1.65% (orA64% ) AL 2 09664 or 09972
-
:
o:

analysis of the model solutions 1.1 - 3.1 analysis of the model samples 1.1 - 3.1

n=3(3runs-1day) n =3 (3 runs - 3 days)
Ceee = AT = 20,60,100% et = A = 20,60,100%

analysis of the model solutions 1.2 — 3.2 < analysis of the model samples 1.2 — 3.2

n=3(3runs-1day) n=3 (3 runs - 3 days)
Crovelli =~ pAmoiMA ~ 80 120,160% CrempleMh ~  psamrieMA ~ 80, 120,160%

NN N
I\ )

i+ad i+ad i+ad
variant 1 variant 1
Cmode! 'Vmadel Cmode/MA C . V C_sample MA
X;ndudel —_ad ad .100%; X,";;g,eIMA i .100% Xad — ad "ad .100%; Xx:m _ i .100%
creference -11.00 Creference Cre!erence 1 reference
AmodeltiA X model MA Jsamole A X
modelMA __ ysmodel . modelMA _ "\ icale 0 MA . MA _ Nicale
Xr.calc =Xu" AmadeIM’A Amodel A ! RR; Ty model A -100% Xi‘ca)c = Nad Asample/\,;A AR A RR™ = MA -100%
ivad 7Y i fact Yi+ad A i fact
variant 2 variant 2
Amode/MA Cmode/MA Kmadel MA Asamp/e MA csample MA KMA
KmodelMA _ Plivad . yemodeiMA _ Viced . modelth _ Nicale a0 | gMA _ Divad .opMA _ Yikad - RRMA = Disde 4409,
cale = pmodelA? "ifact = modeliA’ i = K modelliA o sl =" psamo A+ Nifeot = (o sampl A ! T em 0
i i i fact i i i fact
ATEEMA — 1(95%; n—1)- RSDEMA < max AT =3.20% (or 7.07%) | A =1(95%; n—1)-RSD! <maxA,, =10.00%
\ JmosIMA — ‘100 —RR ™A < max 8™ =1.02% (or 2.26%) M = ‘1 OO—RRMA‘ <maxd =3.20% /

total uncertainty
(o — e 0 < max AT = 3.20% (or 7.07%) A Z A L5 < maxA,. =10.00% )

*MA — the parameter is attributed to the method of additions
*model - the parameter is determined using model solutions

Scheme 4. The validation stages of spectrophotometric procedure
for urea determination

To determine linearity/calibration model the calibration solutions 1-8
were analysed within 1 run. The values of concentrations and analytical
responses 4™ were normalized and processed by the method of least

squares [8]; correlation coefficient R™*, rest standard deviation RSD]"*,

bmodel

slope and its standard deviation s, and also absolute term a”**

model
a

and its standard deviation s”** were calculated [9; 10] and assessed.
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To estimate precision (repeatability) and accuracy:

o the model solutions 1.1-3.1 and 1.2-3.2 were analysed within
3 runs; the model solutions 1.1-3.1 concentrations were recalculated and
the values "found/given" RR™“" were used to determine the confidence

6 mode MA

interval AT®" and the systematic error respectively;

o the model samples 1.1-3.1 and 1.2-3.2 were analysed within
3 runs; the model samples 1.1-3.1 concentrations were calculated and the
values "found/given" RRY were used to determine the confidence interval

A% and the systematic error 3" respectively.

The values of confidence intervals and systematic errors were
compared with the respective acceptability criteria.

Results and discussion.

Analysis and validation scheme justification. Our research is
based on the method for the determination of urea in milk by method of
absorption spectrophotometry in the visible region of spectrum, which
requires the photometric reaction of Schiff base formation during the
interaction of urea with p-DMAB [1].

This technique involves working in variant of calibration graph
method, constructed from the response data of series of urea aqueous so-
lutions. In such a situation, the matrix influence on the analysis results can
be significant (both in large and lower side), and the study results may be
irregular [11-13]. Besides that, this technique implementation requires the
construction of calibration graph for each analytical sequence, which sub-
stantially loads the laboratory work. The use of such an analytical technique
as the method of additives allows to solve this problem to some extent.

The use of method of additives supposes the following: two samples
of the same volume are taken from the sample received for the analysis; one
of them is injected with a certain amount of a solution-addition of the target
analyte (in our case, urea); then both samples are subjected to the analysis
procedure in accordance with the technique and the values of the responses
are got (analytical signals), 4, and 4. , respectively.

The classical variant of using the method of additives consists in
calculating the analyte concentration in the analyzed sample C, from the

relation:

A S 5 geq A, ()
AHad Ci+Cad A A

i+ad i

where 4, — analytical signal for a sample without an additive;
A

i+ad

— analytical signal for a sample with an additive;
C, — analyte concentration in sample without additive;
C., — increase in analyte concentration in sample due to addition of an

additive.
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A simplified version of the use is also possible — rationing of 4 and
A responses ratio, i. e. coefficient k" calculation. The second option is

applied in quality control sphere — when the true value of analyte content in
sample is not important, but only the fact of exceeding or not exceeding the
specified critical parameter [9].

To study the possibility of applying both variants of this analytical
approach to monitoring the quality of milk according to urea content, the
described complex studies were done.

The development of the technique was carried out by its step-by-step
validation by such validation parameters as range, in process stability,
linearity/calibration model, accuracy and precision, limit of detection and
limit of quantification, specificity/selectivity, and also total uncertainty.

The validation provides application of the normalized coordinates:

x =S000% v ="100%. 2)

st st

1. e. transition from the equation 4, =b-C +q, to the equation
Y, =b,- X, +a,, that allows to calculate the validation characteristics, which
do not depend on the analyte and features of the method of analysis.

The urea concentration in the model solution for the point of 100 %
in the normalized coordinates Cjp«’ has been chosen as the concentration
provided the absorbance at the level of 0.3-0.5.

For normalization of the obtained experimental data the reference
solution with the analyte concentration of C,, _=Cr is used.

reference

Acceptability criteria for validation parameters have been formed
according to the recommendations [9; 10], proceeding from the approxi-
mate requirements of Codex Alimentarius to the extreme uncertainty of
analytical procedures A, (+10 %) [14], on the basis of systematic appli-

cation of "insignificance concept" at the conventional level p =95 % [9]:
5<0.32-A, =320%. 3)

When working with the model solutions two following approaches
were taken into account [15]:
Approach 1: uncertainty of analytical procedure proper A%* is equal

to uncertainty of pre-analytical sample preparation:

maxA, _ 0.707 -max A ,, =0.707-10.00 % = 7.07 %;

V2 (4)

maxd”** =0.32-max A" =2.26 %.

model __
max A" =

................
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Approach 2: uncertainty of analytical procedure proper A is
practically insignificant as compared with total uncertainty A, :

max A" =0.32-max A, =0.32-10.00 % = 3.20 %;

model model (5)
maxo =0.32-max A", =1.02 %.

Validation results.

Range. According to our preliminary studies [16] and foreign
authors publications [3] the normal urea content in milk is in the range of
0.1 to 0.3 mg/mL; the maximum fixed value was 0.7 mg/mL, and this value
was taken by us as nominal (i. e. 100 %). We proposed a threshold content
of 60 % of the maximum, i. e. 0.42 mg/mL.

Taking into account the obtained values of urea concentration in
milk, the range of application of the developed method was proposed as 20—
100 %. According to [10; 11] the additive quantity should, first, be close to
the limit value determined, and secondly, be approximately halfway
between the upper and lower points of the technique application range.
Thus, in our case, the optimal additive will correspond to 60 % level.

In process stability. The results of stability studies are given in
tables 1 and 2 (using one analytical sequence as an example).

Table 1

The results of stability studies for the spectrophotometric technique
for the quantitative determination of urea (model solutions)

a) in relation to initial time

Parameter Values
0 |10 min|20 min|30min] 1h | 2h | 3h | 4h | 5h | 6h
Arodel stalility 0.259]0.262 | 0.263 | 0.264 |0.266| 0.259 | 0.251 | 0.247 | 0.241 | 0.237
Apecersebiin — gredetsebiil 10,004 | 0.005 | 0.005 [0.008] 0.000 | 0.008 | 0.011|0.017 | 0.021
_____ gl of < maxd™™ | — | 142 | 1.80 | 1.93 |2.96 | 0.00 | 3.09 | 438 | 6.70 | 8.25
<2.26% + + + - + - — _ _
Approach 2| <1.02% - - - - + - - _ _
0) in relation to optimal time
Parameter Values
10 min|20 min] 30 min| 1h 2h 3h 4 h 5h 6h
model stablity 0.26210.263 | 0.264 [0.266 | 0.259 | 0.251 | 0.247 | 0.241 | 0.237
Aodelsability_ g model st iy — 10.001 | 0.001 [0.004 | 0.004 | 0.012 | 0.015 | 0.021 | 0.025
grodel stabiliy ‘o < max §"% | — 0.38 0.51 1.52 | 1.40 | 4.45 5.72 8.01 9.53
Approach 1| <2.26 % + + + + — - - -
Approach 2| <1.02 % + + - - - - - -
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Table 2

The results of stability studies for the spectrophotometric technique
for the quantitative determination of urea (model solutions)

a) in relation to initial time

Values
Parameter
0 [10 minf20 minf30 min] 1h 2h 3h 4h 5h 6h
tability 0.412]0.42310.428|0.431|0.438|0.447|0.461 | 0.474 | 0.481 | 0.495

stability stability
Ao Ar

— 10.011]0.017|0.020 | 0.027 | 0.036 | 0.049 | 0.063 | 0.070 | 0.084

Seabiliy oz - 2.67 | 405 | 478 | 6.48 | 8.66 | 11.98|15.22|16.92|20.32
6smbility , % S 320 % + _ — — — —_ — — -

0) in relation to optimal time

Values
Parameter
10 min]20 min|30 min] 1h 2h 3h 4 h 5h 6h
Astability 0.423 |0.428 |0.431 |0.438 |0.447 [0.461 [0.474 |0.481 |0.495
A — gt — 10.006 |0.009 [0.016 |0.025 |0.038 |0.052 |0.059 |0.073
Stabilivy. oz, - 134 | 2.05 | 3.71 | 5.84 | 9.07 |12.22 |13.88 |17.19
6.vtabilizy , 9% <3.20 % + + _ _ _ _ _ _

Thus, it is optimal to measure the optical density of spectro-
photometric solutions not earlier than 10 min, and no later than 30 min after
their preparation, which was taken into account in determining the main
validation parameters of the procedure.

Linearity/calibration model. The explored method is planned to be
applied in variant of method of additives, which requires the presence of a
directly proportional relationship between analyte content and analytical
signal within the specified range. Thus, it is necessary to confirm not only
an acceptable level of technique linearity, but also to demonstrate the in-
significance of free part in a linear dependence of the form Y =54-X +a [8; 9].

The validation parameter "linearity / calibration model" was deter-
mined using calibration solutions, the range of linearity of the method is
from 20 to 100 % + additive, 1. e. 20—160 %.

In accordance with [14], the number of concentration levels (g) in
the linearity range should be at least 6, and they should be evenly
distributed [10]. Preliminary calculations showed that with an amount of
concentration levels greater than 8, an acceptable uncertainty of the
technique (10 %) can be achieved with an allowable value of the correlation
coefficient (0.99), so the following scheme was proposed, %: 20 — 40 — 60 —
80—-100—-120—-140-160,1.e.,g=8.

The results of the linearity check are given in table 3.

..... % eeesecesecssscscne
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Table 3

The results of testing the linearity of the spectrophotometric technique
for urea quantitation

Acceptability criteria
Parameter | Values
Approach 1 Approach 2

b 1.022 - - - -
sy 0.020 - - — -
| 1253 | @™ <095 %;g—2) 5" | @™ <495 %; g —2)- 5"
st 2.012 satisfied satisfied

RSD [ 2.583 <3.64 % satisfied <1.65% unsatisfied
R 0.9989 >0.9972 satisfied >0.9994 unsatisfied

Thus, the technique is characterized by statistical insignificance of
coefficient, regardless of the approach used to assess the acceptability,
a sufficient degree of linearity is provided only within the framework of
softer Approach 1.

Accuracy and precision. These parameters were evaluated in two
stages — using model urea solutions and using model milk samples.

According to the recommendations [9; 10; 14] the accuracy and
precision of the procedure were evaluated at low (20 %), medium (60 %),
and high (100 %) concentration levels within three analytical sequences.

The results of the studies are given in table 4 for two variants of
using the method of additives and show that the contribution of the actual
analytical procedure to the overall error of the technique can not be
considered insignificant.

In this case, the technique correctness (i. €., systematic error) is
characterized by satisfactory indicators with sufficient margin of safety.

At the second stage, the validation was carried out using model
samples of milk. Milk samples of different fat content, % (0.5, 3.2, 0) from
three different manufacturers for each type (i. e. 9 samples) were taken,
according to preliminary studies with a low urea content.

Three aliquots were taken from each test sample and urea (as
standard solutions) was introduced into them at various concentration
levels. Then two aliquots were taken from the samples, one was fed with a
standard fixed urea additive, and the second one — the same volume of
phosphate buffer solution (pH 7), and two aliquots were analyzed in
accordance with the procedure. As a compensatory solution, a solution
obtained by processing the appropriate blank sample (a native milk sample)
was used in accordance with the procedure.

The validation results are presented in fable 5 for two variants of
using the methods of additives.

model
a
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Thus, it was found that the precision of using the second variant of
the method of additive (according to the calculation of the coefficient
K"™=4,.,/4) is relatively slightly higher. At the same time, both
approaches are characterized by the correctness indicators at the same level.

Limit of detection and limit of quantification. The technique’s
limit of quantification (LOQ) is set as the lower limit of application range [10],
1. €. 0.14 mg/mL. The limit of detection (LOD) is calculated as 0.33 [17],
1. e. it 1s 0.05 mg/mL.

Specificity/selectivity. In the framework of this technique, it is not
possible to evaluate its specificity with respect to the matrix components by
a direct method because it is impossible to simulate a blank sample.
Therefore, we proposed to determine the specificity/selectivity of the
technique by comparing the analytical signals 4" obtained during the
validity and precision testing for samples with urea content at quantitative
limit level (model samples 1.1), with the corresponding values of the
analytical signals 4" obtained for model solutions 1.1. The ratio of

these values R should not differ from the nominal value (100 %) by more

than the quantification limit value, i. e. 20 %.
The results of this study are shown in table 6 and show the
acceptable specificity of the explored method.

Table 6

The results of testing the specificity/selectivity
of the spectrophotometric procedure for urea quantitation

Factual concentration Absorbance A .
of urea in model sample " sanple s \ cc;ptqblllty
(o semple M » 1 R™ =|1- — i 100 % criterion
i ) )(l e % A;amp e MA A[mod@l MA i RM™ <20 9%
mg/mL '
Milk, 0.5 % fat
0.14 20 0.080 0.081 1.23 satisfied
0.14 20 0.085 0.082 3.66 satisfied
0.14 20 0.090 0.080 12.50 satisfied
Milk, 3.2 % fat
0.14 20 0.090 0.081 11.11 satisfied
0.14 20 0.096 0.082 17.07 satisfied
0.14 20 0.089 0.080 11.25 satisfied
Milk, reconstituted and fatless
0.14 20 0.078 0.081 3.70 satisfied
0.14 20 0.081 0.082 1.22 satisfied
0.14 20 0.082 0.080 2.50 satisfied

Total uncertainty. The forecast of the technique uncertainty was
performed using the method of total allowable error [18] and recommen-
dations [10] and represents the maximum possible error of the technique
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with the worst combination of conditions for its implementation; this value
was 7.33 %, which does not exceed the maximum permissible uncertainty
of the technique (10 %).

Results of urea determination in milk samples. Using the pro-
posed technique, a quantitative determination of urea in commercially
available milk samples was done.

Three types of milk (0.5 % fat, 3.2 % fat, reconstituted and fatless)
were selected for the analysis, from one producer; for each type of milk,
4 samples were taken from three different packages. An appropriate
additive (phosphate buffer solution and urea solution at level of 20, 60,
100 % of nominal content) was introduced into each milk sample and
analyzed in accordance with the procedure. According to the obtained
optical density data, the urea content in milk was calculated for different
concentrations of the additive.

The analysis results are presented in table 7.

Table 7

The results of quantitative determination of urea in milk samples
in variant of method of additives

Milk, reconstituted
and fatless

AM 0.129 | 0.128 | 0.139 | 0.179 | 0.181 | 0.183 | 0.154 | 0.155 0.1807
MA
Aivaa 0.221 | 0.216 | 0.222 | 0.270 | 0.276 | 0.273 | 0.237 | 0.233 | 0.277
(20 %)
AMA
i+ad 0.388 | 0.384 | 0.400 | 0.439 | 0.45 | 0.443 | 0.401 | 0.400 | 0.452
(60 %)
AMA
itad 0.556 | 0.545 | 0.586 | 0.608 | 0.633 | 0.628 | 0.564 | 0.574 | 0.633

(100 %)

Parameter Milk, 0.5 % fat Milk, 3.2 % fat

28.04 | 29.09 | 33.49 | 39.34 | 38.11 | 40.67 | 37.11 | 39.74 | 37.11 -
Xf{ﬁ,c,% 29.88 | 30.00 | 31.95 | 41.31 | 40.37 | 42.23 | 37.41 | 37.96 | 39.71
30.21 | 30.70 | 31.10 | 41.72 | 40.04 | 41.12 | 37.56 | 36.99 | 39.74

XM % | 29.38 | 29.93 | 32.18 | 40.79 | 39.51 | 41.34 | 37.36 | 38.23 | 38.85
C

% | 021 | 021 | 023 | 029 | 028 | 029 | 026 | 027 | 027
RSD,% | 3.98 | 2.69 | 378 | 3.12 | 3.10 | 1.95 | 0.62 | 3.65 | 3.87

RSD™! 9% 3.53 2.78 3.09 "
A% 6.56 5.16 5.75

Thus, we can see that the total relative uncertainty of the average
result obtained does not exceed the maximum allowable value (10 %) and
the forecast value calculated by us during the validation (7.33 %).

The urea content in the analyzed commercially available milk
samples is in the range of 0.21-0.29 mg/mL, which corresponds to the
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preliminary monitoring data (not more than 0.3 mg/mL), does not exceed
the suggested standard value (0.42 mg/mL).

Thus, the method of additives is based on measuring the optical
density of two aliquots of milk sample, one with the addition of urea of
known concentration, and the other without it, and further incorporating the
results into formula. This method allows significantly speed up the analysis
of urea content in milk.

In connection with the importance of measuring this parameter in the
field of analysis of dairy raw materials quality, production of dairy products,
veterinary medicine, it seems reasonable to introduce requirements for the
permissible content of urea in milk. In this work the validation of fast and
convenient analysis technique for this purpose is conducted.

Conclusion. As a result of the work, a step-by-step validation of the
method for the quantitative determination of urea in milk by method of
absorption spectrophotometry in visible region of spectrum was carried out
in variant of using the method of additives (MA). It was found that the
measurement of optical density of spectrophotometric solutions is optimal
not earlier than 10 minutes, and no later than 30 minutes after their
preparation; the acceptable uncertainty of the technique (10 %) with an
allowable value of correlation coefficient (0.99) can be achieved with a
number of concentration levels more than 8. The correctness of the
technique is characterized by satisfactory indicators. The procedure is
effective in the range of 0.14-0.7 mg/mL, the detection limit is
0.05 mg/mL. The uncertainty forecast was 7.33 %, which does not exceed
the maximum permissible uncertainty of the technique (10 %).

The use of the proposed technique allows quantifying the urea
content in milk samples without the need to build a calibration curve and
long calculations, which significantly speeded up the analysis process,
reduced material and time costs, and at the same time to obtain correct and
accurate results.
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Kyxoea ., Ilempoe Il., Knimenko JI. Excnpec-memood KinbKicHO20
6U3HAYEHHA CEYOGUHU 6 MOJIOUI.

IMocranoBka mpo6Jemu. Pamion Benmkoi poraroi xymodu Ta crocio ro-
Bl € HaBaXITUBIIMMH (aKTOpaMu, M0 OOYMOBIIOIOTH BMICT CEYOBHHU B
modoni. Crio>kuBaHHsSI KOPMY BIUTUBA€E HA MIOJICHHUN BMICT aMiaKy B KHIIICYHHKY,
CEYOBMHHU B IUIa3Mi KpPOBI Ta MOJIOI, IO BAaXKJIMBO MJsl MpAaIiBHUKIB Gepm,
TEXHOJIOT1B MOJIOKOTIEPEPOOHO] raimy3i, CIIelianicTiB JabopaTopiii KOHTPOIIO SKOCTI.

Mema pobomu — po3poOKka 1 MPOBEIECHHS MOETANHOI BaJliJalii METOUKU
KUTbKICHOTO BHW3HAYCHHS BMICTYy CCUYOBHHHU B MOJIOII METOJOM abcopOIiiHOl
cnektpodoToMeTpii y BapiaHTI BUKOPHCTaHHsS MeTony naoOaBok. Lleit meron
3aCTOCOBYIOTh IIPH aHAJI31 CKJIIAJHUX PO3YMHIB, OCKIIBKHA BIH JO3BOJISE
ABTOMATUYHO BPaxyBaTH BIUIUB "TpeTix" KOMIIOHEHTIB.

Martepianu i metogu. Bukopucranus Metony n1o0aBoK mependadaB Bijl-
0ip 1BOX OO OJTHAKOBOTO 00’ €My 3pa3Kka, SKUil HAAXOAUTh HA aHali3; A0 OAHIeT
BBOJWIHM TE€BHY KUIBKICTh PO3YMHY-I00aBKH MLIJHOBOTO aHai3y (CEYOBUHH).
[Torim 06uABI mpobu aHai3yBalM BIAMOBITHO 0 METOAUKH 1 OTPUMYBAIH
3HAYeHHSI ONTHYHOI IIUTBHOCTI Ha CIIEKTPO(OTOMETPI Ta MPOBOAMIH PO3PAXYHKH
BMICTY CEYOBMHHU 3a (popmyiioro. Po3poOKy MeTOIMKH MPOBEIEHO MOETANHOO
BaJIIIAIE€I0 32 TAaKUMH TapaMeTpaMu: CTaOUIBHICTh, Jlama30H 3acTOCYBAaHHS,
JHIAHICTD, MPaBWIbHICTh, MPEUU3iHHICTh, MEXa BUABIEHHS, KUIbKICHE BHU3HA-
YeHHs, CTIeNU(i9HICTh, POOACTHICTb.

Pe3yabTaTH f10caiizkeHHsA. BCTaHOBIEHO, 1110 IPOBEIEHHS BUMIPIOBaHHS
ONTUYHOI IIUTPHOCTI PO3YMHIB ONTHUMAJIBHO HE paHimie, HbK yepe3 10 xB, i He
mi3Hime, HiK 4yepe3 30 XB micid iX NPUTOTYBaHHS; NPUHHSATHA HEBHU3HAYEHICTD
meroauku (10 %) mpu nmomyctuMomy 3Ha4yeHHI koedimienta kopensmii (0.99)
MOke OyTH MOCSTHYTa NpPHU KUTBKOCTI KOHLEHTpPALiWHUX pPiBHIB, Oinbine 3a 8.
[IpaBUIBHICTE METOAWKH XapaKTEPU3YEThCS 3aJOBUIBHUMH TOKa3HHKAMHU.
Meronuka edextuBHa B miana3oni 0.4—0.7 mr/mi, mexa BHSIBJICHHS CTaHOBUTH
0.05 mr/mun. IIporuo3 nHeBuzHaueHocTi — 7.33 %, 10 HE EPEBUIILYE MAKCUMAIBHO
JOIyCTUMY HeBU3HauYeHICTh MeToAauku (10 %).

BucHoBkH. BUKoHAHO KiTbKiCHE BU3HAUCHHS CEUOBUHU B 3pa3kax MOJIOKA
0e3 HeoOX1THOCTI MO0y I0BU KamiOpyBaJbHOT KPUBOI 1 TPUBAIUX PO3PaxXyHKIB, 110
JIO3BOJIMJIO 3HAYHO TPHCKOPHUTH IMPOIEC aHaii3y, CKOPOTHTH MaTepiaibHi WU
BUTPATH 4Yacy, 1 MpU bOMY OTPUMATH NPABWIIbHI W TOUHI Pe3yJbTaTH, 3aBISKU
MIPOBEJICHIN BaJTiAIlii METO UK.

Knwuosi cnoea: meron no0aBOK, MOJOKO, CEYOBHHA, CIETKpodoTO-
METpisl.
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Hamaanisa O30J/ITHA,
Gea KYUMA

MAPKOBAHHSA O45TY SAXHUCHOTI'O
3A BHMOT'AMHA MIXXHAPOOIHHUX
CTAHIAPTIB

Ilpoananizosano Hopmamusu w000 MAPKOBAHHA 3AXUCHO20 0052y HpU Npo-
6e0enHi oYinKu 8i0nosionocmi sumozam Texwiunoco pezramenmy 3aco0ie iHOUBIOYAIb-
Ho20 3axucmy. Poboma mae npaxmuune 3HA4eHHA AK Ol UPOOHUKIE 3AXUCHO20 0052,
max i 01 mopeieni HuM Ha mepumopii Ykpainu ma po3uupenns nOmeHYiuHuUX puHKie
30ymy 6 kpainax €sponeticoxoco Coio3y.

Kniouoei cnosea: ouiHKa BiANOBIIHOCTI, 3acO0M IHAWBIOYaNbHOTO 3aXHCTY,
MapKOBaHHs, 3aKOHOJIaBCTBO YKpaiHU, HOPMATHUBHI JOKYMEHTH.

Tunesuu I0., O3onuna H., Kyuma E. Mapkupogka 00excobl 3auumHoll Co2iacHo
mpetosanuam MmeHcoyHapooHsvlxX cmanoapmos. IlIpoananuzuposanvl HOPMAMUGHl K
MAPKUPOBKeE 3aUUMHOL 00edHCObL NPU NPOBEOCHUU OYEHKU COOMEEMCMEUs MPeO08AHUAM
Texuuueckoeo pezciamenma cpedcms UHOUBUOYANbHOU 3awumbl. Paboma umeem
npakmuueckoe 3Havenue Kax 01 npouzgooumeniell 3auumHol 00excovl, max u 0Jis ee
peanuzayuu Ha meppumopuu Ykpauusl u pacuiuperus nNomeHyuaibHuIX polHKO8 cObima 8
cmpanax Eeponetickozo Coio3za.

Knwuesvle cnosa: OLICHKa COOTBCTCTBUA, CPECACTBA HH,E[HBHZ[yaJILHOﬁ 3alIUuThI,
MapKHUpPOBKH, 3aKOHOAATCIIBCTBO praI/IHLI, HOPMATHUBHBIC JOKYMCHTHI.

IloctanoBka mpodaeMu. MapkoBaHHS TPOIYKINI € HEBIJ €EMHOIO
YACTHHOIO OI[IHKM BIATOBIIHOCTI Ta Ba)XKJIMBOIO MOTPEOOIO BCIX yYACHUKIB
PHHKY, SIK1 3alliKaBjieHi B NOCTOBipHii iH(popmauii. [ToBHOIIIHHE 3a710BO-
JIeHHA I1€1 MOTpeOU € BIAYYTHO MI€BUM UYMHHUKOM PO3BUTKY Oi3HECY.

© FOnis I'inesiu, Hamanis O3oaiua, €sa Kyuma, 2017
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[TuTaHHs MapKOBaHHS MPH OLIHII BIAMOBIIHOCTI 3aC001B 1HAMBITYaTLHOTO
3aXUCTYy € Ha ChOTOJIHI OJIHUM 13 aKTyaJIbHUX MHUTaHb JJI1 BCIX CyO’ €KTIB
€KOHOMIYHOI JiSUTbHOCTI: BUPOOHHUKIB, IMIIOPTEPiB, MOBHOBAXHUX MpE-
CTaBHUKIB, IUCTPUO FOTOPIB, CIIOKUBAYIB 1 PETYJISITOPHUX OPraHiB.

BianmosiaHo 1o crarti 56 Yroau npo Acoriaiito Mk YkpaiHoto ta €C,
VYkpaina Mae MoCTymnoBO BIPOBAKYBATH €BPONEUCHKI CTAHIAPTH SK HaIli-
OHAJIbHI 3TiTHO 3 BHUMOTaMH E€BPOIEHCHKOTO 3aKOHOAABCTBa. [IpoTsirom
2017 p. BBeAeHO B Ait0 15 HOpMATHBHUX TOKYMEHTIB Ha 3acO0W 1HIWBIIY-
AIBHOTO 3aXUCTy (0T, B3YyTTs, 3aCO0U 3aXUCTY PYK), IIEHTUYHHUX Cydac-
HUM JII0YHM MDKHAPOJIHUM 1 €BPONEHCHKUM HOPMATHBHHM JOKYMEHTAM.
3okpema, 3 1 xoBTHs 2017 p. BBEIEHO B IO TaKl HOPMATUBHI JOKYMEHTHU
Ha 3aXUCHUU OJIAT:

« JICTY ENISO 13688:2016 "Opsr 3axucuuii. 3aransHi Bumoru" [1];

« JCTY ENISO 11611:2016 "Opsar 3axucHuil st BUKOPUCTAHHS
T1]] 9ac 3BaplOBaHHS Ta CYMDKHHX TporieciB" [2];

« JACTY ENISO 20471:2016 "Opgsr miaBHIIeHOI BUIUMOCTL. MeToau
BUMIPOOyBaHHs Ta BUMoru" [3];

« JACTY ENISO 14116:2016 "Opsr 3axucHuid. 3aXUCT BiJ] TOTyM sl.
Marepiaau, MaKeTH MarepialliB Ta OMAT, M0 OOMEXYIOTh MOIIUPEHHS
nonym’a" [4];

« JACTY EN 15614:2016 "Opsar 3axucHUi IJI MOXKEKHHKIB. Jlabo-
paTopHi METOJIM BUMPOOYBaHHS Ta TEXHIYHI BUMOTH JI0 OJATY JJis TaciHHS
MOKEXK Ha TEPUTOPIAX 13 IPYHTOBO-POCIMHHUM MOKpUBOM" [5].

OCHOBHUM HOPMATHBHHUM JIOKYMEHTOM, B SIKOMY 3a3HaueHO 3a-
TaJIbHI BUMOTH IIIOJ0 BJIACTHBOCTEH 1 MapKOBAHHS JIJISI 3aXUCHOTO OSTY €
JCTY EN ISO 13688:2016 [1]. YpaxoByrouun BBEACHHA HOBHUX HOpMa-
TUBHUX JIOKYMEHTIB 1 T€, 1[0 LIed BUJ OJSITY Ma€ BUHSITKOBO BAXKIIUBE
3HAUEHHS JIJISl 3aXUCTY KUTTS 1 37I0POB’SI JIFOJWHH, TTUTAHHS HOTO MapKo-
BaHHS 0COOJIMBO rOCTPO CTOITh NEPea BUPOOHUKAMH, SIKI Peali3yl0Th CBOIO
NPOIYKILI0 HA PUHKAX YKpaiHu yu €BpPOCOI03Yy.

Mema pobomu — aHai3 HOBUX BUMOT II[0JI0 MAPKOBAHHS 3aXHCHOTO
OJISITY BIAMOBIAHO IO MIXKHAPOIHUX CTAHIAPTIB.

Marepianu Ta metoau. B ocHOBY A0CHIIKEHHS MTOKIAACHO METOAU
HAyKOBOTO TII3HAHHS, CHUCTEMHOIO IIJIXOAy ¢ Yy3arajabHEHHS, aHaji3
3aKOHO/IaBYMX 1 HOPMATUBHUX JIOKYMEHTIB.

JACTY EN ISO 13688:2016 [1] BcTaHOBIIEHO JHUIIE 3aeanbHi 8UMOCU,
a BUMOTH 1110JI0 MApPKOBAHHS OJISTY NIEBHUX 3aXMCHUX BIIACTUBOCTEH 3a3Ha-
yaroTbest B H/] Ha koHKpeTHMIi Horo BuA. Sk mpuKIiaj, MpoaHaIi30BaHO
BAMOTH JIO OJSTY 3aXWCHOTO JIJII BHKOPWUCTAHHS ITiJT 4ac 3BaprOBaHHS WU
CYMDKHHUX TIpo1ieciB [2].

Pe3yabTaTn gociaiizkeHHsl. 3arajibHi MOJOXKEHHS YMHHOTO 3aKOHO-
JaBCTBAa YKpaiHW, MIOJI0 OILIHKHU BiAMOBIAHOCTI 3acO0iB 1HJIMBIIYyaTbHOTO
3aXUCTY, JI0 SKUX HAJIEKHUTh 3aXUCHUHN OJISIT, BU3HAYE€HO TEeXHIYHUM perjiaMeH-
TOM 3ac001B 1HIUBITYaJTbHOTO 3axXUCTy (Oani — Texuiunmii pernament 313) [6],
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aKuii po3pobieHo Ha ocHOBl1 upektuu 89/686/€C Pamu €C "Ilpo 36mm-
YKEHHSI TIPAaBOBUX MPUIIKCIB JIEPKaB-WIEHIB 11010 3ac001B 1H/IMB1yaTbHOTO
3axucty". Bumorn nporo JOKyMeHTa OXOILTIOIOTH chepy MOUIMpeHHs, Kia-
cuQikallo 3a KaTeropisiMd 3axuCTy, MPOLEIYypU OI[IHIOBAHHS BIAMOBIJ-
HOCTI, BBEJICHHS B 00Ir 1 MpaBUjia MapKOBaHHS 3aXUCHOTO OJIATY.

Bumorun 1mono MapKoOBaHHS 3aXHMCHOTO OJSTY BHUKJIQJCHO B
JCTY EN ISO 13688:2016 [1], sxuii mpu3HAYeHO TITBKH IJISI 3aCTOCY-
BaHHSI B TMOE€AHAHHI 3 IHIIMMHU CTaHAApTaMH, SKI MICTSITh BHUMOTH JO
KOHKPETHUX 3aXHCHUX BJIACTUBOCTEN BUPOOY, a HE HA CAMOCTIHII OCHOBI.

Jnis cipuitHATTA iHGOpMAIi 1010 MAPKOBAHHS 3aXMCHOTO OJATY,
3MICTY THCTPYKIiK Torio npoanamizyemo 3mict JICTY EN ISO 13688:2016 [1]
1 JICTY ENISO 11611:2016 [2]. Bumoru niux HJI mo/10 3MiCcTy €THKETOK,
iX MicIs po3TallyBaHHA, iAeHTH}iKalii BUpoOHHKa a0o Horo odimiifHoTro
Npe/ICTaBHUKA Ta 1HIIOT iHpOpMaIlii ONTUMAIFHO JTOMIOBHIOIOTH OJIMH OJTHOTO.

30KkpeMa, BUMOTH 10 Marepiaiy, SIKHH 3aCTOCOBYETHCS ISl BUTO-
TOBJICHHSI €TUKETOK, Y [2] € OUIbIll KOHKPETHUMH i MOBHUMU. BKkazyeTbes,
I0 PEKOMEHJIOBAaHO 3aCTOCYBAaHHS €THUKETOK, SIKi BIIMBAIOTHCA y BHPIO.
Bonu noBuHHI OyTH BUTOTOBJIEHI 31 CTIMKOTO /10 3HOCY MaTepiairy Oi10ro
KOJBOPY, a 1HQopMaIlisi Ma€e JIErKO YHUTATUCS TMPOTITOM YChOTO TEPMIHY
ekcrutyaTaiii BupoOy. Takox Lei TOKYMEHT YyTOYHIOE, 1110 KOJM 3aXUCHUN
OJIAT CKJIAJIA€THCS 3 KIJIBKOX MPEAMETIB, CKaXKIMO KypTKa W IITaHH, MapKy-
€ThCs KOKHMM BUP10 okpemo. 3i cBoro 6oky JICTY EN ISO 13688:2016 [1]
B MapKOBaHHI JIO3BOJISE€ 3aMICTh BUPOOHUKA 3a3HA4YaTH MOro OQiliiHOTO
IpeCTaBHUKA.

Bumorn no MapkoBaHHS IIOAO MPOBENCHHS iAeHTU(IKalii Tpo-
TyKIIii (3 IpUKIagaMu) 3a3HAaYEHO B mao.auyi.

Bumoru moao inentudikaunii npogykuii

JCTY EN ISO 13688:2016 [1] JCTY ENISO 11611:2016 [2]
[To3naueHus Bugy BUpoOy, Bkazyerscst Ha3Ba BUpoOYy.
KOMEPIIifiHOT Ha3Bu ab0 KOy Tpuxnao:
KypTtxka 4JosioBiya 3axucHa ajis 3BaproBajIbHUKA,
TI03HAYEHHS apTHKYITy Ta/4l MOZEII
[To3naueHHs po3mipy [To3HavaeTbcs po3Mip.
Ipuknaou:

92-96 8488

164-710 170-176

- L]

3acTOCOBY€EThCS TS KYPTOK, 3acTOCOBY€EThCS
MaJIBTO, JKHIIETIB TS IIITaHIB
1 KOMOIHE30HIB
Yci po3Mipu HaJaOTh y CAHTHMETPax
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JICTY EN ISO 13688:2016 [1]

JCTY ENISO 11611:2016 [2]

[likTorpamu Ta piBeHb €KCILTya-
TaIIHHUX BIACTUBOCTEM, TIIHKU
SIKIIIO 1€ BU3HAYCHO CTaHIAAPTOM
Ha BHPIO.

Iyt cucremaru3aiiii BUMOT
YHCIIO, SIKE TI03HAYAE PIBEHb
eKCIUTyaTalliiHuX BIACTH-
BOCTEH, pO3TAIOBYIOTH ITOPST

3 MKTOTPaMOr0 a0 i Hero.

11i uncna 3aBxau HEOOXITHO
3a3HavyaTH B TiH camiit
(hikcoBaHiif MOCITiTOBHOCTI, SIK
1 repedayeHo y KOHKPETHOMY
CTaHaapTi

3a3HavaroThCS y TaKil TMOCTIJOBHOCTI: HOMED 1 PiK
CTaHAAPTYy, MOTIM rpadidHuil CUMBOI "3aXHUCT Bij
PH3HKIB ITij1 yac 3BaproBasibHuX poodiT ISO 7000-2683",
a Takox nosHayeHHs Knac 1 uyu Knac 2 1 xonpose
no3HaueHHs 4/ abo A1+A2 y BiANoBigHOMY BUIIAJKY
JUIs OOMEXXEHOT0 ITOLTUPEHHS IOy M s

Ipuknao:

JCTY ENISO 11611:2016

Knac 1, "A1+A2"

MapkoBaHHsI 3 0TIy Ta/abo
o0MexyBaJIbHe MapKOBaHHS
srigao 3 ISO 3758 ta/abo ISO
30023, y pa3i He0OXiTHOCTI.

3a HasIBHOCTI CHEI[iaIbHUX
BUMOT JI0 MAPKOBAHHS MaKCH-
MAaJIbHO PEKOMEHJOBAHOTO
YKCIIa TIPOLECiB OYHIIICHHS, 11e
MaKCHMAJIbHE YHCIIO MPOLIECIB
MTOBHHHO OYyTH 3a3HAYEHO MiCIs
CJIOBA Max TOPSI 3 MAPKOBAHHSIM.
Ipuxnad: max 25 x

HaHocsSITh CHMBOIH TI0 JIOTIISITY 32 TEKCTHIBHUM
Bupobom 3rigHo 3 JICTY ISO 3758:2005 [7].
Tpuxnao:

W] @ xxgm

max 5 X.

Tlosicnenus:

MiHiMaJIbHa ~ KUIBKICTH NPOLEAYP OYHMINEHHS, MIO
BKITFOYA€ TpaHH:/a00 XiMidYHE YUIIEHHS Ta CYIIiHHS, IS
3aXMCHOTO OITy 3BapHHKA BCTAaHOBJICHA 5, SKIIO HE
3a3HAYCHO "JIMIIe I OJTHOPAa30BOT0 BUKOPHCTAHHS"

OnmHOpa3oBi 3aco0u iHANUBITY-
IBHOT'0 3aXHCTY MOBHHHI MaTH
nionepemkenns "JIns oqHOpazo-

[IpeameTn osIry, MpU3HAYEHI ISl OJIHOPA30BOTO
BHKOPHUCTAaHHSI, TOBUHHI MaTn MapkoBaHHS "TloBTOpHO
BHKOPHUCTOBYBAaTH 3a00pOHEHO" Ta rpad)iTHUN CHMBOII

BOI'0 BUKOPHCTaHHs" Ta/ab0
HIKTOTpaMy 3riJHO 3
ISO 7000-1051

srigso 3 ICTY ISO 7000:2004 [8]

@

Otxe, ICTY EN ISO 11611:2016 [2] KOHKpETHU3y€E TMOIOKEHHSA
JCTY EN ISO 13688:2016 [1] om0 mpoayKiiii CTOCOBHO Ha3BH, pO3MIpiB,
3aXMCHUX BJIAacTHUBOCTeH, BuUMOr ekcrutyatamii. Ockinpkun JCTY EN
ISO 13688:2016 He Moke OyTH 3acTOCOBaHWUU 03 ypaxyBaHHS BHUMOT
IHIIIMX CTaHJAPTIB, HE3AJIEKHO BiJl TOrO, HAHECEHO WOT0 HA MIKTOrpaMy 4
Hi (0a30BUU CHMBOJI 3aXHCTy), BiH HE TMOBUHEH HAJaBaTUCh SIK €JIUHE
MapKOBaHHS Ha OyAb-IKOMY 3aXMCHOMY 0OJs31. 30KpeMa, NMpu MapKOBaHHI
3aXHMCHOTO OJATY JUIsl 3BaplOBaJbHUKIB HE JO3BOJISIETbCS 3a3HAydaTu
JCTY EN ISO 13688:2016 [1] 6e3 ACTY EN ISO 11611:2016 [2].

oo BUMOT CcTOCOBHO iH(OpMAaIlii, IKy HaJa€ BUPOOHUK B IHCTPYK-
1ii 3 excrutyaTaiii abo iHdopmaniiitnomy nucti, To EN ISO 13688:2016, Ha
Biaminy Big JACTY ENISO 11611:2016, mMicTuTh 3arajibHi BHUMOTHU JO
BUPOOY BITHOCHO TEpEeNiKy BHIPOOOBYBaHb, SIKi MOBUHHI OyTH MpOBEAEHI
KOPUCTYBa4eM JI0 €KCIUTyaTallli, peKOMEeHIaIlii 11010 TPUMIPKU (SIK OAATaTh
Ta 3HIMATH), IHCTPYKII IOJ0 HAJICKHOTO BUKOPUCTAHHS BHUPOOY s
3arnobiraHHs pU3UKy OTPHUMAHHS TPaBMH, IHCTPYKIII 100 30epiraHHs Ta
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TEXHIYHOI'0 00CIIyrOBYBaHHS 13 3a3HaYEHHSIM MaKCUMAaJIbHOTO MEPIOAY MIXK
nepeBipKaMu TEXHIYHOTO OOCIYrOBYBaHHSI, IHCTPYKIIIl IIOJ0 PO3Mi3HABAH-
Hs 3HOIICHHS Ta BTPATH €KCIUTyaTallliHUX BiIacTUBOCTeW BUPOOy. [Ipumi-
poMm, 3a3HadYeHHs (PaKTOPIB, K1 BILTMBAIOTH HA 3MEHILICHHSI 3aXUCTY, BUMOT,
y pa3i HeoOXiTHOCTI, IO/I0 MPOXOPKEHHS HABUAHHSI Ta MiJTOTOBKH, 30KpeMa,
piBEHb JIOCBiTYy, HEOOXIAHUN il OE3MEYHOI eKCIUTyaTallii 3aXMCHOTO OJIATY,
IHCTPYKII[I} 111070 PEMOHTY.

JACTY EN ISO 11611:2016 [2] KOHKpeTHU3y€ NOJOKEHHS
EN ISO 13688:2016 B po3aiiax nmonepeaKeHHs 11010 HeOe3MeKH HeHAIeK-
HOIO BUKOPUCTAHHS Ta 1H(QOpMaLli 11 KOPUCTYyBaya CTOCOBHO MPOLEIypHU
OUHIIECHHSI.

3axuCHUN OJAT MOBMHEH MaTW B MapKOBaHHI crelialibHi rpadidni
CHMBOJIM — MIKTOTPaMH, Kl MICTITh BaXJHMBY iH(GOpMaIlIO MTpo HOTo
cnemianpHi ¥ 3axwcHi BiactuBocti. JCTY ISO 7000:2004 [8] MicTUTh
no0ipKy rpadiyHUX CHUMBOJIB (30Kpema, MIKTOrpaM), siKi HaHOCSThCS Ha
OyIb-sake o0sagHaHHsA abo WOro By3JH, IO MepeaaroTh 0codi (ocobam), ki
BUKOPUCTOBYIOTh 1€ YCTAaTKyBaHHSI, BIJIOMOCTI MpPO HOro €KCIuTyaTallilo.
[lepemnix miKTOrpaM, sIKi CTOCYIOTHCSI 3aXUCHOTO OJISTY, BIATOBIAHO JI0 3a3Ha-
yenoro HJI, naseneno B [1] 3 ypaxyBanusm ISO 7000:2014 [9].

3rigHo 3 3akoHoM Ykpainu "lIpo tex-
HIYHI periaMeHTH Ta OI[IHKY BiAMOBiMHOCTI"
i Texniunum pernamenrom 313, mig dac
MIPOBEJICHHS OLIIHKK BIJAMOBIIHOCTI BUPOO-
HUK, a00 #oro ymoBHOBakeHa ocoba, abo
MOCTaYadbHUK MAapKy€ KOXKHY OJUHUIIO
3aco0y 3aXHUCTy 3HAKOM BIJMOBIHOCTI TEX-
HIYHUM peryiaMeHTaM (pucyHnok). lleit 3Hak
€ €IUHUM, IO CBIIYWTH MPO BiJAMOBIIHICTH
NPOIYKIi 3arajJbHOO0O0B’SI3KOBUM BUMOTaM
Oe3Mneky, sK1 A10Th Ha TepUTOpii YKpaiHu MI0A0 MPOAYKLIi EBHOI KaTeropii.
Bin HanexuTs Aeprasi, OMKC 1 MpaBUjia HOro 3aCTOCYBaHHS 3aTBEPKEHO
Bignosigaum HJI [10].

3HAaK BIJMOBIJHOCTI TEXHIYHUM PpETIaMEHTaM CYINPOBOJKY€EThCA
IIeHTU(IKAMTHAM HOMEpPOM MPHU3HAYCHOTO0 OpraHa 3 OI[IHKM BiAMOBIiJ-
HOCTI, SIKIIIO TaKWii oprad OyB 3aTy4eHUI Ha eTari KOHTPOJIO BUPOOHUIITBA.

®opmMat 11eHTU(IKALIITHOrO HOMEpa MPU3HAYEHOT0 OpraHa 3 OLIHKU
BignoBigHocTi: UA.TR.YYY, ne: UA — yMoBHE TMO3Ha4YeHHS YKpaiHu Jia-
TUHCBKUMH JiTepamu; TR — yMOBHE MO3HAYEHHS OpraHa 3 OI[IHKH BiJIO-
BIJIHOCTI, SIKMM MPHU3HAYEHO HAa BUKOHAHHS POOIT 3 OIIHKU BiJMOBITHOCTI
BUMOTaM TEXHIYHUX perijamenTiB;, YYY — MOpAIKOBUII HOMEp oOpraHa
3 OL[IHKH BIIITOBIIHOCTI.

BucHoBok. Peanii cboroieHHsI CIOHYKaIOTh YKPAaiHCHKUX BUPOOHUKIB
3ampoBaPKyBaTH €BPOICHCHKI CTaHIAPTH, 30KpeMa II¢ CTOCYETHCS 3aXHC-
HOTO OJATY. AHaNi3 MOJIOKEHb HOPMATHUBHUX JIOKYMEHTIB, NPHHHITHX
B YKpaiHi ¥ CBITI IIOJI0 MapKOBaHHS 3aXHUCHOTO OJSTY, YMOXJIMBHUB
BUSIBUTH, IO 3arajlbHi BHUMOTH JO TaKOrO0 MAapKOBAaHHS MICTIThCS B

3HaK BIIIIOBIIHOCTI
TEXHIYHUM PETIaMECHTaM
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JCTY EN ISO 13688:2016 "Onsr 3axucHuii. 3araiabHi BuMmoru". BogHodac
JUIOTH 1 cienugidHl BUMOTH, SKi HABOJSTHCS BXKE€ B OKPEMHUX HOPMATUBHHX
JOKYMEHTaX Ha KOHKPETHHH BHJ 3aXHCHOTO OSTY, IIOAO SKOTO € CBOI
MapKyBaJbH1 1H(QOpMaLiiHI CUMBOJH, SIKI CBIIYaTh MPO CHOCIO EKCILTya-
Talii boro BUpoOy.
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Gilevich 1., Ozolina N., Kuchma E. Marking of protective clothing in
accordance with international standards.

Background. Product marking is an integral part of the assessment of
compliance and the important need of all market participants who are interested in
reliable information. In 2017, 15 normative documents on individual protection
means (clothing, footwear, means of protection of hands) identical to the current
international and European normative documents were put into operation.

Taking into account the introduction of new normative documents and the
fact that this type of clothing is extremely important for the protection of human
life and health, the issue of its marking is particularly acute.

The aim of the work is to analyze new requirements for the marking of
protective clothing in accordance with international standards.
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Material and methods. The research is based on the methods of scientific
knowledge, systematic approach and generalization, analysis of legislative and
regulatory documents.

Since SSU EN ISO 13688:2016 [1] sets only general requirements and
requirements for the marking of clothing of certain protective properties are
specified in the normative documents on specific type of clothing, the
requirements for protective clothing for use during welding and related processes
were analyzed [2].

Results. The Technical Regulation on individual protection means [6]
determines general provisions of the current legislation of Ukraine regarding the
assessment of the conformity of personal protective equipment, which includes
protective clothing. The requirements of this document cover the scope of
distribution, classification by category of protection, conformity assessment pro-
cedures, putting into circulation and rules for marking of the protective clothing.

Requirements for the marking of protective clothing are set out in SSU EN
ISO 13688 2016 [1], which is intended only for use in combination with other
standards that contain requirements to the specific protective properties of the
product, rather than on an independent basis.

SSU EN ISO 11611:2016 [2] specifies the provisions of SSU EN ISO
13688:2016 [1] concerning products, name, sizes, protective properties,
requirements for use. Since SSU EN ISO 13688:2016 can not be applied without
taking into account the requirements of other standards, it should not be given as a
single marking on any protective clothing, regardless of whether it is affixed to
the icon or not (the basic security symbol).

As to the information requirements provided by the manufacturer in the
operating instructions or in the information sheet, the EN ISO 13688:2016, in
contrast to SSU EN ISO 11611:2016, contains general product requirements for a
list of tests to be performed by the user prior to use, recommendations for trying on,
instructions for proper use of the product to prevent the risk of injury, storage and
maintenance with indication of the maximum period between maintenance checks,
instructions for recognizing wear and loss of operational properties of the product.

SSU EN ISO 11611:2016 [2] specifies the provision of EN ISO
13688:2016 in the chapters on warning about the danger of improper use and on
user information regarding the procedure for cleaning.

Conclusion. Today's realities encourage Ukrainian manufacturers to
introduce European standards that also relates to the protective clothing. An
analysis of the provisions of the normative documents adopted in Ukraine and in
the world regarding the marking of protective clothing allowed to reveal that the
general requirements for such marking are contained in SSU EN ISO 13688:2016
"Protective clothing — general requirements". However, there are also specific
requirements that are contained in separate regulations on a specific type of
protective clothing, which has its own marking information symbols that indicate
the way of exploitation of this product.

Keywords: conformity assessment, means of individual protection,
marking, legislation of Ukraine, normative documents.
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YOK 666.635.017

Oaena ITAJIIEHKO

OIIIHKA MOPO3OCTIHKOCTI
KEPAMIYHOI IIAUTKH

3anponorosaro memoouKy OUCKPemHO20 BUMIPY 8eTUYUHU 3ATULUKOBO20 POSUUPEHHS
KepamiuHo2o Yepenka nicjisi YUKIIYHO20 3aMOpodiCcysanns il giomasanns. Haeedeno 3minu
BEAUYUHU 3ATUUKOBO20 POSUUPECHHSA NAUMOK i3 PI3HOI0 NOPUCHOI0 CIPYKINYPOIO 3A1edC-
HO 6I0 Mpusaniocmi ix URPOOYBAHHS HA MOPO30CMIUKICIb.

Kniowosi crosa: KepaMmiuHUN 4eperioK, MOPO30CTIMKICTh, JUCKPETHUN BUMIP,
BOJOIIOIIMHAHHSA, BOJ'IOI‘iCHe PO3MHPECHHA.

Ilanuenko E. Ouenxa mopozocmoitkocmu Kepamuueckou naumiu. Ilpeo-
JI0ICEeHA MEMOOUKA OUCKPEMHO20 UBMEPEHUS OCIMAMOYHO20 PACUUPEHUS KEPAMULECKO20
yepenka nocie YUKIUYHO20 3aMOPAdCUeanus u ommaueanus. Ilpueedenvlt uzmenenus
6EUYUHBI OCMAMOYHO20 PACUIUPEHUA NIUMOK C PA3IUYHOU NOPUCHOU CHPYKMYPOU 6
3a6UCUMOCTNU OM NPOOOIHCUTNENLHOCTIU UX UCHBIMAHUS HA MOPO30CTNOUKOCHb.

Knwouegvie cnoea: KepaMHUECKHH YE€pENOK, MOPO30CTOMKOCTb, JUCKPETHOE
U3MepeHne, BOAONOITIOUICHNE, BIaKHOCTHOE PACLINPEHUE.

© Oaena IlanieHko, 2017
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IlocTranoBKa npodJeMu. IcHye 6arato pi3HHX NPUYUH PYHHYBaHHS
MOPUCTUX KepaMiyHUX OyIiBeIbHUX MaTepialliB MiJ 4Yac eKCIuTyaTarlii
B aTMocepHnx ymoBax. Y cBoix poborax A. C. bepkman, U.T. Menb-
HukoBa, 1. H. Van der Velden, U. JI. SIlnoBcekuii, B. C. Pagtoxun gosenw,
110 FOJIOBHOIO 3 HUX € 3aMep3aHHs BOJU B KEPAMIUHUX BUPOOAX 3a HU3bKHUX
temneparyp [1—4]. BonHouac BUHUKAIOTh HAIPY>KEHHSI PO3TATY, 3aJE€KHO
BiJl BEJIMYMHU SKUX PO3MIPH IUIUTKH 30UTBIIYIOTHCS YHACHIIOK PO3IIH-
PEHHSI KepaMmigyHOro uepernka mia Jie€ro apody. [lpu migBUIEHHI TeMrie-
paTypu BOJa MEPETBOPIOETHCS 3 TBEPAOrO CTaHy B PIJIKH, IO BUKIUKAE
3HATTS HANPYKEHb PO3TATY 1 MPU3BOJAUTH JIO TPY>KHOTO CTHCHEHHS TUTUTKH.
OpHak 710 CBOIX MOYAaTKOBUX PO3MIPIB BUPOOM NEPEBaXKHO HE MOBEpPTa-
10Tbes [5]. HanpyskeHHsI po3Tary, BUKJIMKaHI YTBOPEHHSM JIbOAY, MOXYTh
OPU3BOJAUTH JO PYWHYBAaHHS KEpaMIYHOTO 4Yepenka, [0 OO0YMOBIIOE
BUHUKHEHHS TaK 3BaHOTO 3aJUIIKOBOTO PO3IIMPEHHS MPU 3aMOPOXKYBAHHI.
Bigomo [6], 110 HE3BOPOTHI 3MIHHM TOPHUCTOI CTPYKTYpPH TIUIMTOK, SIKi
BUKOPUCTOBYIOTh Il oOyuitoBaHHS (acaniB OyjiBenb, MPU3BOAATH 10
pyliHyBaHHS BUPOOiB. Y 3B’S3Ky 3 IIMM MOXKHA MPHUITYCTHTH, IO 3MiHA
BEJIMYMHHU 3aJUIIKOBOTO PO3IIMPEHHS TICIsA 3aMOPOXKYBAaHHS XapakTe-
pu3yBaTUME CTYMNiHb PyHHYBaHHSI CTPYKTYpH IUIMTOK KepaMIYHUX HaIliB-
cyxoro npecyBanHs rpynu Bl, 3 BogonornunanusM Bix 0.5 1o 3 %.

Mema pobomu — nOCTHIPKEHHS 3MIHM JIIHIMHUX pO3MIpIB Kepa-
MIYHUX TJIUTOK 13 PI3HOIO MOPUCTOI CTPYKTYPOIO MiJ Yac BUIPOOYBaHHS
Ha MOPO30CTINKICTb.

Marepianu Tta meroau. BuzHaueHHs BEIUYMHM 3aJIMILKOBOIO pPO3-
IIUPEHHS TICIISI 3aMOPOKYBaHHS MPOTATOM OJHOTO ITUKJITY BHIPOOYBaHHS
3a3BUYall MPOBOJATH AMJIATOMETPUYHUM CIOCOOOM, SKUM moTpedye ycTa-
HOBKH CKJIaJIHO1 KOHCTpyKLii. Came ToMy B poOOTi 3aCTOCOBAaHO METOAUKY
JUCKPETHOTO BUMIPY BEIIMYUHU 3AJTUIIKOBOTO PO3IMIUPEHHS MICHS IUKIIY-
HOT'O 3aMOpPOXYBaHHS M BIATaBaHHS 3 BUKOPUCTAHHSM ONTUYHOTO KOMIIO-
patopa Nikon V-12B. llei npunaj 3acTOCOBaHO JIJIsi BUMIPIOBAHHS BiJICTaH1
MK periepHUMH TOUYKaMH, SIKi HAHECEHO Ha MOBEPXHIO TUTUTKH.

KepaMiuHl MIWTKM HacM4yBaJd BOJOK MpU KaMUIIPHOMY IIJCOCI
npotsiroM 24, 48, 96, 192 rox. Ilotim miggaBamy ix MUKIITYHOMY 3aMOPOXKY-
BaHHIO ¥ BigTaBaHHiO 3rigHo 3 JICTY b B.2.7-283:2011 "Ilnutku kepa-
MmiuHi. MeTtoau BunpoOyBans" [7]. Uepes KoxkKH1 25 MUKIIIB 3aMOPOXKYBaHHS
i BiATaBaHHS MPOBEJICHO MOBTOPHI BUMIPIOBAHHS BIJICTaHI MK pEelEepHUMU
TOYKaMHU.

[Tin wac mocmipKeHHS 3a I[EI0 METOAMKOIO JIaHI MPO BEITUYHHH
3QJIMIIKOBOTO PO3IIMPEHHS MICHs 3aMOpPOXKYBaHHS M BOJIOTICHOTO PO3-
IIUPEHHS YepernKka Mpu HOTo BOAOHACHYCHHI W IUKIIYHOMY 3aMOPOKY-
BaHHI Ta BiATaBaHHI HAKJIAJAIOThCs OJUH Ha Apyruil. Came ToMy BpaxoBaHO
YACTKY BOJIOTICHOTO PO3IIMPEHHS TPH OIHI[l BEJIUYMHU 3AJTUIIKOBOTO
PO3IIMPEHHS TICIS 3aMOPOKyBaHHS. BU3HAUCHHS BEJIMYWHU BOJIOTiICHOTO
PO3LIMPEHHS MPOBEIECHO 3a METOJUKOIO, aHAJIOTIYHOI0 METOJHMIII BHU3Ha-
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YEHHS BEJIMYMHM 3aJIMIIKOBOTO PO3IIMPEHHS MpHU 3aMopokyBaHHI. [lepio-
JUYHICTh TTOBTOPHUX 3aMipiB CTaHOBMIIA 24 TOJ.

Jl7ist mpoBeieHHsT TOCIIIKEHHSI BUKOPUCTAHO HETJa3ypoBaHi MIIUTKU
IIMXTOBOTO CKJIay, 3a3HAYEHOr0 B mabn. I, 13 3aCTOCYBaHHSIM KaoOJIiHIB
UyOuncekoro ta HemunbHsHcbkoro poposui [8]. HocmimkyBani kepa-
MIYHI TUTUTKA OyJIM MPUONM3HO 3 OJTHAKOBUM 3HAUYECHHSIM BOJOIMOTIMHAHHS
it Mmaiu 6e371e(heKTHY CTPYKTYPY.

Tabnuysa 1

HInxToBHii ckjIag A0CTIIKYBAJIBHUX Mac, Y%

Marepian
Koxmacu [ [ ima [JIMHA KaoJIiH KaoJIiH HediniHOBHIi- .
BIT JIHIIK-1 | uyOunChKHi | HEeMIIBHSHCHKHIA CleHIT fepaT
1.1 15 10 30 30 10 5
2.1 15 15 25 23 15 7
3.1 20 15 20 25 15 5

@D13UKO-TEXHIYHI XapaKTEPUCTHKU TOTOBUX BHUPOOIB BU3HAYEHO
srizHo 3 JICTY b B.2.7-283:2011 "[Inutkn kepamidni. MeToau BHUIIPO-
OyBansp" [7] 1 mpencTaBieHo B maoba. 2.

Tabauys 2
@Pi3uKOo-TeXHIYHI BJIACTHBOCTI Her1a3ypoBaHUX INIMTOK
TexHomnoriuHI MapameTpu [Moxazuuk
Kon Temmepa- Bopo- . .| Bosoricue Mopo3o-
Tuck npecy- Me:xa MilHOCTI AV
Macu Typa MOTJIH- . PO3IIUpPEHHS, | CTIHKICTB,
BaHHs, MIla o o, |1pu 3runi, MIla o
Bumnaiy, 'C | HauHS, % % LUK
1.1 17.5 1125 29 27.6 0.1 80
2.1 254 1110 2.5 28.5 0.22 75
3.1 37.8 1050 3.0 35.1 0.3 75

Pe3yabTatu nocaimkeHHsi. Pe3ynprat BUMIpIOBaHHS BETUYMHU
BOJIOTICHOTO PO3IIMPEHHS CTATUCTUYHO 00poOneHo. Y maba. 3 HaBeneHO
Cepe/lHE 3HAUEHHS BEIWYMHU BIJICTaHI MK PENEPHUMH TOUYKaMHU X, CepeliHeE
KBaJpaTHYHE BIAXHUICHHS oy 1 KoedimieHT Bapiarii V.

Tabnuys 3

3MiHA BeJIMYMHH BOJIOTICHOTO PO3IIMPEHHS KePpaMiYHUX MJIMTOK

Kox

Yac HacHYCHHS, TOJT

24 48 96 192
Macu
X Ox V X Oy V X Oy V X Ox V
1.1 [{-0.025 {0.005 {20.0 [-0.015 [0.002 [13.3 [0.006 [0.002 |33.3 [0.008 [0.005 |16.8
2.1 [-0.042 |0.010 |23.8 |-0.011 |0.002 |18.2 {0.041 [0.009 (21.9 |0.043 |0.009 [22.9
3.1 [-0.064 [0.021 {32.8 |-0.018 [0.005 |27.7 [0.101 [0.034 |35.7 {0.101 [0.029 |32.0
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Xapakrtep 3MiHU JIIHIHHUX PO3MIPIB TOCHIKEHUX KepaMIYHUX ILJIU-
TOK TpY iX BOJIOHACHYECHHI W MOAATBIIOMY 3aMOPOXYBaHHI Ta BiJTaBaHHI
npeacTaBieHo Ha puc. I 12. Yac Ge3nepepBHOro BoJOHacH4YEHHs 30ira-
€TbCS 3 dYacoM [ii BOAM B PiAKiM ¢a3i npu TPOBEACHHI LHKIIIB
3aMOpPOKyBaHHS M BIATaBaHHA 3 TOYHICTIO 10 5 %. Y MOYaTKOBUHN mepion
HacCHUYEHHS BiAOYBAa€TbCA JEsIK€ CTHCHEHHS IUIMTOK, a MOTIM PO3IIMPEHHS.
[Ipruomy BenWYMHA BOJIOTICHOTO PO3IIMPEHHS 3HAYHO MEHINIE B TUIUTOK,
OTPUMAHMX MPH MUTOMOMY TUCKY npecyBanHs 17.5 MIla 1 Bunanenux 3a
temreparypu 1125 °C, HiX y IUIMTOK, OTPUMAHUX MPU UTOMOMY THCKY
npecyBanns 37.8 Mlla i 3a remneparypu Bunany 1050 °C.

Lﬁ_ 20 )gw &0 100 170 110 £
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T
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Puc. 1. 3mina niHIAHUX pO3MIpiB BOJOHACHUYEHUX KEPaMIYHUX IUIUTOK,
OTPUMAHUX [PY MUTOMOMY THCKY, MI1Ia, i 3a Temneparypu, °C:
1-17.511125;2-2511110;3-37.811050
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Puc. 2. 3mina miHIAHUX pO3MipiB MPU MUKIIYHOMY 3aMOPOKYyBaHHI 1 BiiTaBaHH1
KepaMivyHKX TUTUTOK, OTPUMaHUX TPU MUTOMOMY THCKY, MI1a,
i 3a remnieparypwu, °C: 1 —17.511125;2-2511110; 3-37.81 1050
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BiaMiHHICTh MOKA3HUKIB BOJIOTICHOTO PO3UIUPEHHS IIUTOK MOSCHIO-
€ThCS 1X (Hha30BHM CKIIAJIOM 1 MOPUCTOIO CTPYKTYporo. KpuBi 3auikoBoro
PO3LIMPEHHST XapaKTepU3yloTh PYWHYBaHHS CTPYKTYPU KepaMiKd IMiCIs
NEBHOT KUIBKOCTI LIMKJIIB 3aMOPOXYBaHHS 1 BiATaBaHHA. [[1s muMTok, Bin-
NPECOBaHUX MPU MUTOMOMY THCKy mpecyBanHs 2.5 Mlla i Bunanenux 3a
temneparypu 1130 °C, mopucTa CTpYKTYpa XapaKTepH3YEThCS IIHMPOKUM
IHTEPBAJIOM PO3MOALLY MOP 3a PO3MIpaMH 3 MEpeBaKaHHSIM BEJIHUKUX HOP
1 KanuisapiB 1 3HaYHUM 00csiroM pe3epBHOi mopuctocTi [5]. [lpu dazoBomy
MEepPEeTBOPEHHI BOJAM B JIiJ] Taka IMOPHUCTAa CTPYKTypa CIpHs€e perakcarii
BUHHUKAIOYHX Y YEPEnKy HACMUEHHM BOJIOIO HampyKeHb po3rary. CTpyKTypa
KepaMiuHUX IUIUTOK MPH 0aratopa3oBOMY LHUKIIYHOMY 3aMOPOKYyBaHHI U
BiJITABaHHI 3MIHIOETHCS HE3HAYHO, a BUPIO 3arajoM XapaKTepHU3yEThCS
HiJBUIIEHOI MOPO30CTIMKICTIO. 3MiHAa BEIUYMHM 3aJUIIKOBOTO PO3IIU-
pPEHHs MiCIs 3aMOpPOKYBaHHS IUIMTOK 3 OIMCAHOK BHILE IOPUCTOIO
CTPYKTYpOIO HE3HAYHA (puc. 3).

—+—Pagl —w—Pag? ——Pagi

Puc. 3. 3MiHa BETUYMHU 3JIMIIKOBOTO PO3IIUPEHHS MiCIs 3aMOPOXKYBaHHS
1 BiATaBaHHS KepaMiYHUX IUTUTOK, OTPUMAHUX MPH MUTOMOMY THUCKY, MI]a,
i remneparypu, °C: 1 —17.511125;2-2511110; 3-37.81 1050

[3 migBUIIEHHSM MUTOMOTO THCKY MPECyBaHHS W 3HM)KCHHS TemIle-
paTypy BUMAIIOBAHHS KEPaMIYHUX TUIMTOK 1ICTOTHO 3MIHIOETHCS X TTOPHUCTA
CTPYKTYypa. 3BYXKY€ETbCS IHTEPBAJI PO3MOAUTY TOp 3a po3MipaMu, B SIKOMY
MEepPEeBAKHUMH CTAalOTh JpiOHI TOpU W KamiIsipu, 3MIHIOEThCA 00’€M pe-
3epBHOI nopucTocTi [5]. Lle mpu3BOaAUTh A0 3HAYHOTO 301IBIIICHHS BEITUYH-
HU HANPY>KEeHb PO3TATY B CTPYKTYpi KEpaMiK{ i MIBUJIKOTO i1 pyHHYBaHHS.
BenuunHa 3aJIMIIKOBOTO PO3LIMPEHHS MICs IUKITYHOTO 3aMOPOXKYBaHHS
1 BiJiTaBaHHS PI3KO 3POCTAE.

BucHoBKHM. 3anpornoHOBaHa METOAMKA BUMIPIOBAHHS BETMYMHU BOJIO-
TICHOTO M 3aJIUIIKOBOTO PO3LIMPEHHS MICS 3aMOPOKYBAHHS YMOXKIIUBIIOE
OIIIHUTH BHECOK KOXKHOI CKJIaJIOBOi B 30UIBIIEHHS PO3MIpPY IUIUTOK MPH
[IMKJIIYHOMY 3aMOPO>KYBaHH1 1 BiJITaBaHHI.

KEHHAIVVHOYIOOI A&

HALDO0OdH.LOVVE XHhdHUWOIID

~



cesemene

()

CIIOXXUBYHX BAACTHBOCTEH

YOOCKOHAAEHHHA
HEIIPOOJOBOABYHUX TOBAPIB

....................................................................................................................................

VY CTaHOBJIEHO, 1110 CTaH BOJIOTICHOTO PO3LIMPEHHS MO a0COJIOTHIN
BEJIMYMHI 3HAYHO MEHIIWH 3aJUIIKOBOTO PO3IMIMPEHHS MICIA 3aMOPOXKY-
BaHHA. Y Mipy 30UTbIIEHHS MKIIIB 3aMOPOKYBaHHS M BiATaBaHHS BiOMiH-
HICTh y TOKa3HMKAaX IMX BIACTUBOCTEH 3poctae. [liaBuIeHHs Temmneparypu
BUTIAY TPH 3HIKEHHI MUTOMOTO THCKY NPECYBaHHS 3HAYHO 3HIDKYE
3aJIMIIKOBE PO3IIMPEHHS TMICHs 3aMOpPOKYyBaHHs, IO NPUBOAUTH [0
3pOCTaHHS MOPO3OCTIMKOCTI KEpaMiYHUX TUIUTOK, SIKI BUKOPUCTOBYIOTH ISt
obmuitoBanHs (acaiB OyaiBeNb.
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Paliienko O. Frost resistance assessment of ceramic tiles.

Background. There are different points of view on the causes of the destruction
of porous ceramic building materials in the process of operation in atmospheric conditions.
Scientists dealing with this problem believe that the main cause of the destruction is the
freezing of water in ceramic products at negative temperatures [1-4], with the appearance
of strain pressure, depending on the size of which the tile increases in volume due to the
expansion of the ceramic shingle under the action of ice.

In this regard, we assume that the change in the size of the residual expansion
after freezing will, to some extent, characterize the destruction degree of the structure of
ceramic tiles.

Material and methods. Unglazed tiles with approximately the same value of
water absorption were taken for the study.
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In the given work methods used discrete measurement value of the residual
expansion after cyclical freezing and thawing of the optical comporator Nikon V-12B.

Results. The method of discrete measurement of the residual expansion of a
ceramic potsherd after cyclic freezing and thawing is proposed. The character of the
change in the size of the residual expansion of the tiles with different porous structure,
depending on the duration of their frost resistant test, has been demonstrated.

Conclusion. The proposed method for measuring the values of moist expansion
and residual expansion after freezing allows estimating the contribution of each
component to increasing the size of the tiles during cyclic freezing and thawing.

It was established that the state of moist expansion in absolute value is much less
than the residual expansion after freezing. As the freezing and thawing cycles increase,
the difference in the values of these properties increases.

Increasing the temperature of the firing at the reduction of the specific pressure of
pressing significantly reduces the residual expansion after freezing, which leads to increased
frost resistance of ceramic tiles, which are used for revetting the facades of buildings.

Keywords: ceramic potsherd, frost resistance, discrete measurement, water
absorption, humid expansion.
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Oaena CU/IOPEHKO,
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Ceimaana IITAITIOBAJT

CIIOZXUBHI BAACTHBOCTI XXHPY
AKYAH KATPAH (SQUALUS ACANTHIAS)

Hagedeno pesynomamu  00Cniodcenusi NOKA3HUKIE, WO XAPAKMEPU3YVIOMb
cnooicueni  eracmusocmi Jicupy akyau kampawn (Squalus acanthias). Ob6rpynmosano
O00YLIbHICMb BUPOOHUYNEA A CRONCUBAHHSL HCUPY I3 NeUTHKU aKYAU KAMPAaH, 6USHAYEHO
gaxmopu Gopmyseannus ma 30epexcenns axocmi. Jlocniodceno U i0eHmuikoearo
OCHOBHI JicupHi Kuciomu ninioie axyau. IlpoeedeHo RNOPIGHANbHY XAPAKMEPUCTIUKY
@Di3uyHUX NOKA3HUKIE drcupy pI3HUX 6udi6 pub 3a YMOBU HU3LKOMEMNEPAMYpPHO20
30epieanns.

Kniouwosi crosa: nimiam, akyna KaTpaH, CIIOKHBHI BJIACTHBOCTI, JKUPHOKHUCIIOT-
HUI cKi1a]], 010J10TiYHa €)EeKTUBHICTb, B SI3KICTh KHPY, T'YCTHHA XKUPY .

Cuoopenko E., bonuna H., Illanosan C. Ilompebumensckue ceoiicmea yicupa
akynol kampan (Squalus acanthias). [Ipedcmasienvt pe3yibmamsl UCCIEO08AHUS NOKA-
3ameneu, Xapakmepuzylowux nompebumenbcKue Ce0UCmMea dHcupa aKyibl Kampaw
(Squalus acanthias). Obochosana yenecoobpasHOCmb RPOU3BOOCMEA U NOmMpediieHUs
JHCUPa U3 neveHu axyivl Kampaw, onpeodenenvl hakmopvl oOpMupo8aHus U cOXpaHeHus
Kayecmea. Hccrnedosanvl u u0eHMu@BuUyuUpos8ansvl 0CHOBHblE HCUPHblE KUCLOMbL TUNUO08
axynel. [Iposedena cpagHumenvHas Xapakmepucmuxa Qusudeckux nokazamenetl jicupa
PA3IUYHBIX 8UO08 PblO NPU HUSKOMEMNEPATNYPHOM XPAHEHUU.

Kniouesvie cnosa: munuapl, akyjla KaTpaH, NOTPeOUTEIbCKHE CBOICTBA,
KUPHOKUCIIOTHBIA cocTaB, Ouosornyeckas 3pQeKTHBHOCTD, BSI3KOCTh KHpa, MIOTHOCTD
KHpa.

IMocTaHoBKA MpodeMu. BaXTuBy posib y KUTTEMISTIBHOCTI JTFOIUHU
Ma€ HaJIXO/DKCHHS JI0 OpraHi3My JOCTaTHBOI KUTBKOCTI JIMIIB, IO MICTATh
nonineHacuyeni xupHi kucnotu (ITHXKK), sxi B opranismi He cUHTe-
3yIOThCS. BOHU momepekaroTh BHHUKHEHHST aTepOCKIepO3y, KOPOHAPHHUX
3aXBOPIOBaHb 1 CTUMYIOIOTH IMyHHY cuctemy. [IHXK OepyTts yuacTts

© Oaena Cudopenxo, Hadia Boaina, Ceimaana Illanosan, 2017
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y )KUPOBOMY ¥ XOJIECTEPHHOBOMY OOMIHAxX B OpraHi3mi JIIOJAWHH, a Tpe-
CTaBHUKH POJIMHU ®-3 (€HKO3aIEeHTOEHOBA 1 JOKO30TE€KCAEHOBA KUCIIOTH)
MalOTh aHTUXOJECTEPHUHOTeHHY Ta aHTwiinoreHny nairo. Jedimur [MTHXK
poauHU ®-3 Ta ®-6 mopyurye oOMiHHI IPOLIECH B OpraHi3Mi JIFOJMHHU, L0
MO€E CIIPOBOKYBATH CEepHO3HI 3aXBOproBaHHs [1].

Jlxepenom HanxomxeHHs Bkpait HeoOxinnux [THXKK pogunn o-3 ta
®-6 € PI3HOMaHITHI BUJIHU T1ApOOIOHTIB, 0COOIUBO KUPHOI MOPCHKOI, OKea-
HIYHOT puOM Ta pub’syoro >kupy 3 HuUX. Lle 3yMOBIEHO THUM, IO JUKI
MOpPCBHKiI Ta OKE€aHIuHiI puOU B CBOEMY palliOHI MArOTh pi3HI BUIU (PiTO- U
3001JIaHKTOHY. Pubu, BUpOILIEH] B aKBaKyJIbTypi, HE MalOTh TaKOi BUCOKOI
010JIOTTYHOT €PEKTUBHOCTI JIMIAIB (OCOOIMBO LIOJ0 BMICTY JKUPHUX KHCIOT
poauHU ®-3 Ta ®-6) MOPIBHSAHO 3 AMKMMHU puOaMH, 32 YMOBHU BiJACYTHOCTI
30a71aHCOBAHUX KOPMIB.

BuBuenHto BrnactuBoctedt pub’sqoro xupy ta BAJ] Ha iX OCHOBI
npucBsueHo HaykoBi pobotu ®. M. Pxasckoit, T. K. JIedbcbkoi, M. Penny
Kris-Etherton Ta 1. [2—4].

3a omiakamu [IpomoBoIBUOT Ta CUTECHKOTOCTIONAPCHKOI OpraHi3artii
OOH (®AO) cepenHbOpIYHUN MOKA3HUK CBITOBOTO CIOKMBAHHSA puOU M
pubonpoayktiB y 2016 p. cranoBuB 20.5 KT Ha 0co0y Ha pik. 3TiTHO 3 pe-
koMeHzarisMu MO3, paiioHaTbHAa HOpMAa CIOXKWBAaHHS YKpaiHISIMU prOU
il puOHMX MPOIYKTIB CTaHOBUTH MpHuOIM3HO 20 KT Ha 0c00y Ha piK, MpoTe
B 2016 p. piBeHb criokuBaHHs ckjaB 10.1 kr, 1o BABIYl MEHINIE 3a BCTa-
HOBJICHI HOpMH [5].

Boanowac puHOK XapuoBHX MPOAYKTIB YKpaiHW HACHYEHUH IMIIOp-
TOBAHOIO PHOHOIO CHPOBUHOIO, IO HE J]a€ 3MOTH €()EKTUBHO BHKOPUCTOBY-
BaTH BITYM3HSHI 3amacH riipoOiOHTIB, pO3BUBATH aKBa- Ta MapUKYJIbTYpY,
OTPUMYBATHU MPOAYKIIIFO TPOTHO30BAHOTO PiBHS SKOCTI.

[Tig BrmuBOM cydacHUX (hakTOpiB BiOyBaeThCs 3MiHa 3amaciB Oa-
raThbOX TPAAMIINHO MPOMUCIOBUX puO. BuHMKae morpeda MomyKy HOBHX
Majo0 BHUKOPUCTOBYBAHMX BHUJIB MOPCHKHX TipoOiOHTIB. BigmosimHo mo
MIPOBEJICHOTO HAMU MOHITOPHHTY TEPCIEKTHBHOK CHPOBUHOIO JJISI Xapyo-
BOI Taiy3l Moke OyTH aKyJjia, sika Ma€ OCOOJMBHI O10XIMIYHHMI CKIag.
binku m’sica akyn MaloTh y CBOEMY CKJIajl BCi HE3aMiHHI aMIHOKHCIIOTH,
axxup, orpumanuii 13 nevinku, — [THXKK (0-3 Ta ®-6), Xupopo3unHHi
BiTaminu [6]. Takok MICTUTKCS 3HaYHA KITBKICTh MIKPO- i MAKpOEIIEMEHTIB.

BunoB akynu katpan y YopHomMy MOpi 3a OCTaHHI POKH 3pPOCTAE€:
y 2015 p. Bin cranoBuB 3 T, mo Ha 175 % Oineine mopiBHsHo 3 2014 p.,
aB 2016 p.—7 T, mo Ha 185.7 % Oinbie mopiBHsHO 3 2015 p. [7].

3riIHO 3 OI[IHKaMH HAYKOBIIIB, TOMEPEAHIN MPOrHO3 3arajibHOTO
JOITYCTUMOTO BUJIOBY aKkyJid KaTpaH y YopHOMYy Ta A30BCHKOMY MOpPSIX —
125 v npu 3amaci 12321 [8, c. 19]. [HTeHCUBHICTh BUJIOBY KaTpaHa 3a
OCTaHHI JecsiTh pokiB craHoBuna Jmme 0.2-0.8 %, a cTymiHb BHKO-
puctanus mmity — 2-8 % [9, c. 72].
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JlimityrounMm (akTopoM 11010 €PEKTUBHOTO BUKOPUCTAHHS aKyJIU
KaTpaH B Xap4YOBHUX TEXHOJIOTISIX € BIJCYTHICTh Cy4YaCHUX CHUCTEMHHX J0C-
JiIKEHb 3 HAYKOBO OOrPYHTOBAHUX TEXHOJIOT1H MepepoOKH Ta Oe3nedHOCTi
CHOKMBAaHHS aKyJM KaTpaH pI3HMX pPO3MIPHO-MAacOBHX 1 BIKOBHX Xa-
PaKTEpPUCTHK.

KowmrmnekcHa i parioHanibHa niepepoOka CUpOBUHHM Tepeadayae Haid-
OUTBII TIOBHE BUKOPUCTAHHSA OPraHiB 1 TKaHUH TiAPOOIOHTIB, siKke 3a0e3-
nevyye OTpUMaHHS HacamIiepe]] XapuoBUX MPOJYKTIB, a TaKOX KOPMOBHX,
TEXHIYHUX 1 CHEIlalbHOrO Mpu3HaYeHHS. TeXHOoJIoris TOBHHHA TMepe-
0auaTu BUAUICHHS I[IHHUX KOMIIOHEHTIB 1 HAHOUIbII MOBHE 30epeKeHHS iX
BractuBocreit [10].

Hapasi acoptumeHT 610JI0T19HO aKTUBHHUX T00ABOK Ha OCHOB1 pu0’si-
YOro >KUPY MOCTIHHO PO3MIUPSIETHCS 32 PAXYHOK 3aKOPJOHHUX BUPOOHHUKIB,
xo4ya B YKpaiHi € J0CTaTHHO CHPOBHHHUX PECYpCiB ISl BUPOOHHIITBA
BHCOKOIIIHHOTO PHO’STU0TO KHUPY.

OpHuM 13 cnocoOiB OTpPUMAaHHS XKUPY 3 TEYIHKA pud € TMpoiec
BUTOIUICHHS, SIKUW BKJIIOYa€E 0OpOOKY CHPOBMHU 32 BHCOKHX TEMIIEpPaTyp,
IO CYTTEBO 3HW)KY€ OIONOTIYHY I[HHICTH XUpy. OTXKe, BaXJIMBUM 3aB-
JAHHSM € PO3pOOJICHHs pecypco30epirarouoi TEXHOJIOT1l OTPUMAHHS KUY
3 MEYIHKU aKyJu KaTpaH 3 MaKCHUMAaJlbHO MOXJIMBUM 30€pEeKEHHSM HOTo
HAaTHUBHHX BJIACTUBOCTEM.

Mema pobomu — Bu3HauUeHHS (PakTopiB GopMyBaHHS i 30eperKeHHS
CIOKMBHMX BJIACTUBOCTEH XKUPY aKyJIH KaTpaH (Squalus acanthias).

Martepiaau ta mMeroau. O0’€KT NOCHIPKEHHS — JKUP 13 NEYiHKH
pI3HMX OCOOMH aKkyiu KarpaH BikoM 15-17 pokiB 1 macoro 8.6-10.4 xr,
BWIOBJEHUX y YopHOMy MOpi moOmm3y 0. 3MiiHUH B OCIHHBO-3MMOBUH
nepiof (iucroman — motuid 2015 p.).

TexHomnorist OTpUMaHHS KUPY 3 TIEUIHKU aKyJu mepeadaydasna 3acTo-
CYBaHHS po3pO0JIEHOTO HAMH METOAY XOJIOJTHOTO MPECyBaHHs 3 JIOJaBaHHSIM
KYXOHHO1 COJI1 JUIsi MaKCUMAaJIbHOTO 30€peKEHHs HATUBHUX BJIACTHBOCTEU
YIPOJIOBXK TapaHTOBAHOTO TEPMiHY 30epiranHs, 6€3 3aCTOCYBaHHS TepMid-
HOT OOpOOKHM BIAMOBIAHO JO OOTPYHTOBAHOI Ta 3amaTEHTOBAHOI HaMU
texHoJjorii [11].

[3 MeTor0 BU3HAUEHHS palllOHAIBHUX YMOB 30€piraHHs OJIHY MapTito
KHUPY 3aKiany Ha 30epiraHHs 3a temneparypu 2+1°C (OXOJIOMKEHHS —
3pa3ok /), Apyry mapTiio — 3a Temmeparypu —18+1°C (Hu3bKOTEMIEpa-
TypHe 30epiranHs — 3pa3ok 2). YIakoBKOI sl 30epiraHHs oOpaHo Tapy
3 TeMHOTO cKna emHicTio 100 cv’.

BinGip npo6 st gocmimkens nposeaeHo 3rigHo 3 'OCT 7631-2008 [12].

3 METOI0 MOPIBHAHHS CTPYKTYPHO-MEXAHIYHUX XapaKTEPUCTHUK KHUPY
aKyJM B amnTe4HI Mepexi NmpuadaHO 3pa3Kd KHPY TpicKku (3pa3ok 3)
1 1ococst (3pasok 4).

JIns BU3HAUEHHSI >KUPHOKHUCIOTHOTO CKJIAAy JIMIAIB 13 TMEYiHKH
aKyJIM KaTpaH 3acTOCOBaHO MeToJ Tra3oBoi xpomarorpadii. lns 1uporo

........................................
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oTpuMaHoO 4yucTi MeTu0B1 edipu xupHux kuciaot (MEXK), ski inenTudi-
koBaHo Ha xpomatorpadi HRGC 5300 3a uacom yTpuMaHHS TiKIiB
HOPIBHSAHO 31 CTaHIAPTHOIO CyMimimio. Po3paxyHOK CKiagy METHIIOBUX
e(ipiB MPOBEIECHO METOJOM BHYTPIIIHbOI HOpManizamii [13].

OmuuM 13 KpUTEPIiB OLIHKK 1JICHTHYHOCTI JKUPY aKyJud KaTpaH
€ BU3HAYEHHS MOT0 PEOJIOTIYHUX MOKA3HUKIB MOPIBHSHO 3 1HIIMMH BUJIAMU
pu0. AOCOMOTHY, KIHETHYHY B’S3KICTh 1 TYCTHHY XHpPY BH3HAUC€HO Ha
BUMIpIOBaJIbHOMY MoxayJi "Peosoria" OararoyHKI[IOHATBHOTO MOMIYJIb-
Horo npuctporo "MIT'-1.3" [14].

MaTeMaTuKo-CTaTUCTHUHY OOpOOKY pe3ysibTaTiB MIpPOBEACHO Ha
EOM y cepenosuui MS Excel.

Pe3yabTaTn mocaigkenns. [lepmmii etan ekcepuMeHTaIbHUX J10-
CJIIJIDKEHB nepeidauyaB BUBHAUEHHSI MAaCOBOTO CKJIay Pi3HOBIKOBHX OCOOWH
aKyJIM KaTpaH 3 METOI BCTAaHOBJICHHS TOTEHIIMHOI KUIBKOCTI CHPOBUHU
JU1s1 €eKTUBHOTO BUPOOHUIITBA JKHUPY 13 MIEUIHKU aKyJu (maba. 1).

Tabnuysa 1
MacoBuii ckian akyam KaTpad (Squalus acanthias)*, % [13]
n=5;p=>0.95
YacTHHa Tijia aKyJid KaTpaH MacoBuii ckiaf
M’s13eBa yacTHHA 40.1 £1.87
[Teuinka 16.0+£0.71
I"osoBa 17.3+0.84
Hytpouri 16.4+0.75
ITnaBmi 50+0.21
Xpsimi 4.0+0.17

*Bikom 15-17 pokiB, macoro 8.6—10.4 kr.

3a pe3yapTaMH JOCIIIKEHHS BCTAaHOBJIEHO, 110 JIOLUIBHO U edek-
TUBHO BUKOPHUCTOBYBaTH OCOOMH BikoM 15—-17 pokiB, macoro 8.6—10.4 kr,
y SIKAX TI€YiHKA CTAHOBUTH LIOCTY YaCTHHY 3arajibHoi Macu Tina (10 16 %).
JlonaTKkoBO BU3HAUYEHO, L0 MAacOBa YacTKa >KUPY craHoBuia Maibke 70 %
MacH MeYiHKH.

Pinka ¢paxuis xupy, BHWIydeHa 3 MEYIHKM YOPHOMOPCHKOI aKyjH
KaTpaH, Ma€ TaKl OPraHOJICNITHYHI BIACTHUBOCTI: MPO30pa piaWHA HacUue-
HOTO KOBTOT'O KOJIbOPY; CMaK XapaKTepHUM, 0€3 03HaK OKUCHEHHSI.

3 (13UKO-XIMIYHUX TOKa3HUKIB SKOCTI KHPY OJHUM 13 OCHOBHUX
I0JI0 TPHUAATHOCTI HWOTOo Il Xap4yoOBUX IIJIEH € KHUCJIOTHE 4Yuciao (He
outbie 4.0 mr KOH/T). BifnoBiHO, KUCIIOTHE YUCIIO JKUPY 3 MEUIHKH aKyJIu
KaTpaH NpU HU3bKOTEMIIepaTypHOMy 30epiranai craHoBwio 1.17 mr KOH/T,
npu oxonomkenHi — 1.34 mr KOH/r. JlochimkyBanuii MpoOAyKT BIAMOBIIA€
BCTaHOBJICHUM BUMOT'aM /10 BMICTY BUIBHUX >KUPHHMX KHUCJIOT XHUPY, HasB-
HICTb SIKUX TMOSICHIOEThCS HacaMIiepe/] MPOTIKAHHAM T1JPOTITHYHOIO POLECY —
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pPO3IICIIJIEHHS MOJIEKYJl TpuriinepuaiB. HakomuueHHs B KUpi BUIBHUX
KUPHHUX KUCIIOT CBIIYUTH TIPO 3HMKEHHS HOTO SIKOCTI.

[3 MeTor0 BU3HAUEHHSI 610710T1YHOT €PEKTUBHOCTI JIMITIB YOPHOMOP-
CBKOI aKyJIM KaTpaH AOCIIIKEHO U 11eHTU()PIKOBAHO OCHOBHI KHPHI KUCIO-
TU B IXHROMY CKJIaJll. BcTaHOB/EHO, 1110 BMICT HEHACUYEHUX KUPHUX KUCIIOT
NepeBuIye BMICT HacuueHuX. HalOiibIe MiCTUTBCSL OJIETHOBOT KUCIIO-
T (Maitxe 27 %), BiMIYEHO BUCOKUI BMICT JOKO3areKcaHoBoi kuciotu (14.4 %),
a takox 3HayHy KubkicTh [THXKK, a came: mokosorexcaenoBoi (13.5 %),
nanbpmiToneinoBoi (8.2 %) 1 elikozamentoeHoBoi (5.3 %) Bif 3arajJbHOTO
BMICTY KUPHUX KHCIIOT.

OmuiHky 01070T19HOT €(EKTUBHOCTI JXUPY aKyJIu KaTpaH (mabn. 2)
3/11IICHEHO 32 PO3PAaXOBAaHUMU MOKA3HUKAMU MOPIBHSHHIM HOTo 3 TiNoTe-
TUYHUM 1I€aJTbHUM KUPOM [6].

Tabnuys 2

Biosioriyna e)eKTUBHICTD KUPY AKYJIH KATPaH

Kup i3 meuinku

........................................

CHiBBIIHOIIIEHHS

aKyJIY KaTpaH

IneanbHuii xup

MHXXK:ITHXK:HXK

1:0.8:0.52

ITHXXK:HXK

0.52

Ci5:2:Cig,

0.11

Ci3.0:Cig3

4.98

w-6 : w-3

0.25:1

1:1:1
0.2-04
>(.25
>7.0
10:1

Hpumimka: Cg, — oneinoBa kucnora; Cyg, — niHonmeBa kwuciora; Cig; —
JIIHOJICHOBA KUCJIOTA.

JKupHOKHMCIIOTHUN CKJIaj JIMiIIB aKyJId KaTpaH XapaKTepU3yeThCs
paIfioHabHUM CIiBBIJIHOIICHHSIM MOHOHEHACUYECHMX, MOJIHEHACUYCHHUX
1 HACHYCHHUX JKUPHUX KHUCJIOT, CyMapHa 4YacTKa SKUX HAOIMKAETbCS 10
pekomenaoBanoro piBHsA. CriBeigHomeHHs [THXK Cig,:Cig3 B xupi me-
YiHKHW aKyJIu CTaHOBUTH 4.98:1 1 qyke OnM3bKe 10 ONTUMAJIBHOI BETUYUHU
5:1, mo cBiMYUTH TPO HOTO BUCOKY OiojoriyHy edextuBHicTh. Cymy
[MHXK y ninigax akyiau KaTpaH MPECTaBICHO MEPEBAKHO JOKO30TeKcae-
HOBOIO (C»y.6), €iiK03aneHTacHOBOIO (Cyq.5) 1 A1HONEBOIO (C)g.2) KUCIOTaAMHU.

Cepen HacMYEHHUX KUPHUX KUCIOT HAHUOUIBITY KUIBKICTh CTAHOBUTH
nanpMiTHHOBA (C4), KA TpUIMAE y4acTh Y OIOCHHTETUYHUX MPOIIECcax
B OpraHi3Mi JIOIUHH.

[3 MeTor0 MOPIBHSHHS CHOKUBHUX BJIACTUBOCTEH >KHPY 3 MEUYIHKU
aKyJIM KaTpaH 3 IHIIMMU BUJAMHU PUO MPOBEACHO OIIHKY iX CTPYKTYPHO-
MEXaHIYHUX TTOKa3HUKIB (maobi. 3).

B’s13kicTh — siBUIIIE BHYTPIIIHBOTO TEPTS, BAACTUBICTh PIAUH YUHUTH
Omip TMEPEeMINICHHIO OJIHOTO MOJEKyJspHOro mapy iHmomy. IIBuakicts
PYXy MOJIEKYJISIpHUX WLIapiB JIMiAIB 3aJ€XKUTh BiJ BHYTpPIIIHBOI €HEprii
camux MoJiekyi. OCKITbKH TeMIlepaTypa € MipOr0 CEpPeIHbOI KiHETHYHOI

..... % eeesecesecssscscne
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eHeprii pyxy MOJIeKYyJl, TUHaAMIYHAa Ta KIHEMaTH4Ha B’S3KICTh 3ajekKaTh
TaKOX B1Jl TeMIepaTypH, 110 ¥ MPOJEeMOHCTPOBaHO Ha 3pa3kax [ 1 2. Ilpu
301IbIIEHH] TeMIepaTypu OTPUMYEMO 3MEHIICHHS B S3KOCTI piIWHH,
3MEHILEHHS T'yCTHUHH, KOEe(Il€eHTa MOBEPXHEBOTO HATATY Ta 301IbLIEHHS
00’ eMy KuUpy.

Tabnuys 3

IlopiBHS/ILHA OLliHKA CTPYKTYPHO-MEXaHIYHUX NOKA3HUKIB
JKUPY aKyJIH KaTpaH i pud

2Kup 13 neyinku Kup i3 Tina
. JIOCOCEBHX
[TokazHuk aKyJId KaTpaH TPICKOBUX pUO -
(3pazok /) (3pa3ok 2) (3pazok 3) (3pa3ok 4)

Jusamiina 1.567 1220 1216 1.245
B S3KICTB, Ila-c
Kinemariisa 0.00179 0.00139 0.00137 0.00141
B’SI3KICTB, KI/C'M
I'yctuHa, Kr/m® 875.45 871.16 890.09 885.03

Tpeba 3ayBakuTu, IO 3HAYCHHS JUHAMIYHOI B’SI3KOCTi, MOPST
3 KIHEeMaTHYHOIO, /IS JKUPY 3 TEUIHKH aKyJId KaTpaH HU3bKOTEMIIEpaTypHOTo
30epiranHs (3pa3ok 2) JIEKUTh B MEXax MPOMMCIOBO OTPUMAHUX >KHUPIB
3 MIEYIHKU TPICKH ¥ JIOCOCEBUX (3pa3oK 3 Ta 4).

OTxe, AOCTIKYBaHUN JKHP 13 TIEUIHKU aKyJu KaTpaH (3pa3ok / i 2)
Ma€ TMOKa3HUK TYCTHUHH, L0 MepedyBae B MeXaxX YHMCIOBHX 3HAYEHb IS
xupy 860-890 kr/m’. ITpoBeeHi MOCTiKEHHS BKa3yloTh HAa MOXKITHBICTB
30epiraHHs 3a BU3HAYCHUX YMOB XKUPY 3 MEYIHKU aKyJId KaTpaH, OCKUIbKH
TYCTHHA JKUPIB XapaKTepU3ye CKIAJ KUPHHUX KUCIOT, IO BXOAATH O MO-
JEKYJIM TpUriuepuay. I'yCTuHa KUpIB 3MEHIIYEThCS 31 30UIBILIEHHAM MOJIe-
KYJISIPHOT MacH XKUPHUX KUCIIOT 1 301IBIIY€ETHCS 3 MIABUIIIEHHSAM CTYTEHS 1X
HeHacu4eHOCTl. ['ycTuHA TakoX € 03Hakow A00poskicHocTi xupiB. [lpu
301IbIIEHH] BMICTY BUIBHHMX XHPHUX KHCIIOT TYCTHHA KUPIB 3HUKYETHCS.
HasBHicts ¢ochaTuiiB i MpoAyKTIB OKUCHEHHS M1JIBULLYIOTh LIEH MOKa3HUK.

IIpoBeneHi MOCHIKEHHS CBITYaTh PO MOMKIHMBICTH 00’ €KTHUBHOI
OLIIHKH CTyHeHs 30€pEeKEHHS CIMOKMBHOI IIIHHOCTI JKUPY 3 MEUYIHKU aKyJIu
KaTpaH 3a BU3HAYEHUX YMOB 30€piraHHs 13 3aCTOCYBaHHSIM KOMILIEKCY
CTPYKTYPHO-MEXaHIYHUX TTOKa3HUKIB.

BucnoBku. EQekTUBHICT, BUKOPUCTAHHS KUPY aKyJIu KaTpaH Mif-
TBEPKYETHCS JOCIIHPKEHHSIM MACcOBOTO CKJIQAy: BUXIJ MEUYIHKH 3 0COOWH
BikoM 15—17 pokiB 1 macorwo 8.6—-10.4 xr cranoBuTh A0 16 %, ABI TpeTuHU
SIKOI CKJIaJIa€ JKUp.

CHoXvBHI BJACTUBOCTI JKHPY aKyJd KaTpaH XapKTEPU3YIOThCS
ONTUMAJIBLHUM CHIBBIAHOIICHHSIM XUPHUX KUCIOT y HOTO CKJIaJli BIIPOIOBK
PEKOMEHI0BaHUX YMOB 30€piraHHs.
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bionoriuna eQeKkTHBHICTh JXKUPY aKyJdd KaTpaH, OTPUMAHOIo 13
3aCTOCYBaHHSIM METOJY XOJIOJHOTO NPECyBaHHs, BHCOKAa 3a pPaxXyHOK
30a1aHCOBAHOTO BMICTy HEHACHYEHUX >KUPHHUX KHUCIOT. YCTaHOBIIEHO, IO
[MTHXK y nimigax akyjaud KaTpaH OpeCTaBICHO NEPEBAXKHO LIIHHUMHU JOKO-
30r€KCa€HOBOI0, EHKO3aIICHTOEHOBOKO T JIIHOJIEBOIO KMCIOTAMHU.

JloBenieHo, 1110 CTPYKTYPHO-MEXaHI4HI MOKa3HUKH (B’S3KICTh 1 TYCTHHA)
KHUPY 3 TEYIHKK aKyJlId KaTpaH BKa3ylOTb Ha MOXKIIUBICTh 30€pexKeHHS
CIOXKUBHOI LIIHHOCTI IPOAYKTY 3a BU3HAUYEHUX YMOB.

XKup 4HOpHOMOpPCHKOI aKyjaM KaTpaH MOTEHUINHO € LIHHOI CH-
POBHHOIO JUIsI BUPOOHHIITBA SKICHUX 1 O€3MEUYHUX XapUOBUX MPOAYKTIB 3
METOO0 30aTaHCyBaHHSI Xap4OBOTO CTaTyCy HacEIeHHS Y KpaiHH.
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Sydorenko O., Bolila N., Shapoval S. Consumer properties of dogfish liver oil
(Squalus acanthias).

Background. Ukrainian market of food products is saturated with imported fish
raw material that prevents effective use of domestic hydrobionts’ reserves and this doesn’t
allow to develop aquatic and mariculture. Reserves of Dogfish in Ukrainian waters are not
used effectively.

It is important to elaborate a resource-saving method for obtaining oil from the liver
of dogfish with maximum preservation of its nutritional properties for mass health nutrition.

Improving the methods for evaluating the structural and mechanical properties of
edible fats allows to compare more objectively the fats’ properties of different consistency
and determine the rational conditions for their storage.

The aim of this work is to determine the factors of formation and preservation of
the properties of dogfish liver oil (Squalus acanthias).

Material and methods. The object of the study is the oil from the liver of
dogfish (aged 15-17 years old, weighing 8.6—10.4 kg), caught in the Black Sea near the
island Zmiiniy in the autumn-winter period (November — February 2015). Extraction of
oil from the liver was carried out by the method of cold pressing with the addition of salt,
without the use of heat treatment [11].

In order to determine rational conditions for storage one part of oil was laid in
storage at a temperature of 2 = 1 ° C (cooling — sample /), the second batch was laid in at
a temperature of —18 = 1 °C (low-temperature storage — sample 2).

Containers from dark glass with capacity of 100 cm® was selected for storage.

Sampling for research was conducted in accordance with GOST 7631-2008 [12].

In order to compare the structural and mechanical characteristics of shark oil
samples of cod liver oil (sample 3) and salmon (sample 4) were purchased in a pharmacy.

The fatty acid composition of the oil from the dogfish liver was determined by
the method of gas chromatography [13].

Rheological parameters such as absolute, kinetic viscosity and density of dogfish
liver oil were determined using the measuring module "Rheology" with the multifunctional
device "MIG-1.3" [14].

Results. The liver is 16 % of the total body weight of the dogfish and the mass
fraction of oil is almost 70 % of the liver’s mass.

The received liquid fraction of oil from the Black Sea dogfish liver has such
organoleptic properties: clear liquid of intense yellow color; typical taste without signs of
oxidation.

It has been determined that lipids of dogfish liver contain significant amount of
unsaturated fatty acids: olein (24.3 %), docosahexaenoic (13.5 %), palmitolein (8.2 %)
and eicosapentaenoic (5.3 %).

The value of dynamic and kinematic viscosity for dogfish liver oil stored at low-
temperature (sample 2) is within the limits of commercially obtained oils from the cod
and salmon liver (samples 3 and 4).
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Density index of dogfish liver oil (samples / and 2) is within the numerical
values for fat 860-890 kg / m’, that is a sign of the quality of fats.

Conclusion. Efficiency of the use of dogfish liver oil is confirmed by the research of
mass composition: the output of the liver from individuals aged 15-17 years and
weighing 8.6-10.4 kg is up to 16 %, two thirds of which is oil.

The biological efficiency of the dogfish liver oil obtained by the cold pressing
method is high due to the balanced content of unsaturated fatty acids. It has been found
that PUFASs in dogfish lipids are represented predominantly by the valuable docosahexaenoic,
eicosalenotene and linoleic acids.

It has been proved that the structural and mechanical parameters (viscosity and
density) of dogfish liver oil indicate the possibility of preserving the consumer value of
the product under certain conditions.

Liver oil from the Black Sea dogfish is potentially a valuable raw material for the
production of quality and safe food products in order to balance the nutritional status of
the Ukrainian population.

Keywords: fatty acid composition, dogfish, biological efficiency of lipids, fat
viscosity, fat density.
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YOK 641.1:613.2

KOnain MOTY3KA

XAPYOBA TA EHEPTETHYHA IIIHHICTDH
ITPOAOYKTIB OAS CIIEIIIAABHHUX
MEANYHHX IIAEH

locnidoceno xapuosy yinumicme pospobieHux npooyKmie O eHmepaibHO2O
Xapuysaus, npusHauenux 0is 0cid 3 nesHUMU 3axX80PIOBAHHAMU. 30ilICHEHO PO3PAXYHOK
eHepeemuyHOi YIHHOCMI Maxkux npooyKmié Ojiss SUSHAYEHHS CMYNEHA 3a0080eHHS
CNOJICUBAYIB Y OCHOBHUX MAKPOHYMPIEHMAX.

Knwuyosi croea: MpOoIyKTH sl EHTEPAIBHOTO XapuyBaHHS, XapuoBa I[iHHICTb,
eHepreTUYHA IIHHICTh, HYTPIEHT, OiIKH, )KUPH, BYTICBOJIH.

Momyska IO. ITuweean u snepzemuyeckan yeHHOCMb RPOOYKMOE 0N cneuu-
QbHBIX MeOUUUHCKUX ueneil. IIposedenvl uccie0o8anus nuwjesoll YeHHoCmu paspa-
OOMAHHLIX NPOOYKMOG O/l IHMEPAIbHO20 NUMAHUS, NPEOHA3HAYEHHLIX OJis JUY C
onpedenennvimu 3abonesanuamu. IIposeden pacuem snHepeemuiecKou YeHHoCmu MmaxKux
npooykmoe OJia onpeoenieHus cmeneHu y0081emeopenus nompeoumenei 6 OCHOBHbIX
MAKpOHYMPUEHNAX.

Kniwouesvie crnosa: IMPOAYKTHI JJIA OHTECPAJIbHOIO IMUTaHW, MMUIICBAasd HEHHOCTD,
OHEPreTU4YCCKad UICHHOCTh, HYTPUCHT, 6CHKI/I, JKUPBI, YTJIEBOABI.

IlocranoBka npodsaemu. Inpoke 3acTocyBaHHS B MEIUYHUX 3aKia-
Jax TPOAYKTIB JUIsI €HTEPAJbHOTO XapuyBaHHS 3acBIAUMIO iX BHCOKY
e(eKTUBHICTh y JIIKYBaHHI MALIEHTIB 3 TPABMaMH, OIIKaMH, J1a0eToM, Npu
MEYiHKOBIN, HUPKOBIM 1 CEpleBi HEIOCTATHOCTI, B OHKOJOTIi Ta MpH
IHIIKX TaTOJIOTIYHUX CTaHax. B OCHOBY CTBOpEHHSI CyyaCHHMX MOXHBHHX
CyMilIel [JIsl €HTepaJbHOTO Xap4yyBaHHS MOKJIaAeHa Teopis 30amaHco-
BAaHOT'O XapuyBaHHS Ha 0a3l (i310JOTIUHUX MOTPeO Yy XapuOBUX PEUOBHUHAX
1 eHeprii 310poBOi JIIOJUHHU, aJle 3 YPaxXyBaHHAM OCOOJIMBOCTEN MAaTOreHE3Y,
KIIHIYHOTO Tiepediry, craaii XBopoOH, piBHSA 1 XapakTepy MeTaboIiyHuX
NOPYLIEHb, (PYHKIIOHAILHOTO CTaHy HLTYHKOBO-KHIIKOBOro tpakty (IIKT),
BIUIMBY IEBHUX HYTPIEHTIB HAa IHTEHCUBHICTh OOMIHHHMX IPOIIECIB. 30KpeMa,
TaKi MOKUBHI PEYOBUHU, SIK apTiHiH, TIIyTaMiH, OMera-3 >KUpHi KUCJIOTH Ta
1HIII, MaOTh CHenu(iyHi BIACTUBOCTI W BKIIOUEHI A0 CKIAAy Cy4acHHX
Creliai30BaHUX MOKUBHUX CyMIIIEH CIPsIMOBAHOI ii.

["'onoBHUMEM BUMOTaMHU JI0 MPOAYKTIB JIJIsi EHTEPATLHOTO XapUyBaHHS
€ 3a0e3meueHHs 1000BOi MOTpeOH OpraHi3My B OCHOBHUX IOKUBHHUX pe-
YOBMHAX, €HEpPrii, BITaMiHAX, MIKpO- Ta MIKpOeJleMEeHTaxX. 3a3BU4ail Takxi
MPOAYKTH MICTATHh YCi HEOOXITHI Makpo- ¥ MIKpOHYTPIEHTH Ta BiTaMiHU
BIJIMOBITHO JIO PEKOMEHJIOBAHUX JOOOBHX MOTPEO OpraHizmy IMpH PI3HHUX

© FOanis Momysxa, 2017
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MaTOJIOTIYHUX CTaHaX 1 MPU3HAYAIOTHCS JJIsT KOPEKIii ado momnepemKeHHs
O1JIKOBO-€HEPreTUYHOI HEJIOCTATHOCTI MPAKTHYHO B YCIX CHUTYyallifX, KOJIU
NPUPOJHE XapuyBaHHS € HEMOXJIMBHM ab0 HexocTaTHIM. Bukopucranus
MPOAYKTIB CIEIAIbHOTO JIETUYHOTO CIIOKUBAaHHS TiepeAdaueHo Mpu
30epexxenni ynkiii KT abo iX BIAHOBIEHHI Ta MPU NEPEXOJl Bif
MapeHTEePATBHOTO JI0 3BUYAMHOTO XapyyBaHHS.

OcTaHHIMH pOKaMH 3aTpeOyBaHICTh EHTEPAIBLHOTO JIIKYBaJIbHOTO
Xap4yBaHHS IMOMITHO 3pOCTa€, 0COOJMBO BPaXOBYIOYH IMiIBUIICHUHN PiBEHBb
3aXBOPIOBAHOCTI B YKpaiHi Ha HeiH(EKIiHHI XBOpOOH, BEIUKY KUIbKICTh
NOpaHEeHUX 1 TPaBMOBAaHUX uepe3 BiiichbKoBI Aii Ha Cxoxi kpainu. Ha punky
VYkpaiHu mpeacTaBlIeHO TPOAYKTH JUIsI €HTEPATBHOTO Xap4dyBaHHS Iepe-
BOXHO 3apyODKHOTO BHUPOOHHUIITBA, a BITYM3HAHI HasBHI B JOCHTh
00MEeKEeHOMY aCOPTHUMEHTI.

3HaYHUI BHECOK y PO3POOKY HAyKOBUX IMPHUHIMIIB 1 MiIXOIIB IO
XapuyyBaHHS XBOPUX, CTBOPEHHS BUMOT JI0 CKJIAJy MNPOAYKTIB IS €HTe-
pasibHOTO XxapuyBaHHs 3poOunu BueHi A. B. bensies, 1. H. Jlefinepman,
B. M. JIygt, T. C. IlonoBa, 1. €. Xopommios, D. Schroeder, D. K. Heyland,
A. Griffiths, P. Grasdalen ta 1. [1-9].

Mema pobomu — NOCHIIPKEHHS XapyoOBOi I[IHHOCTI PO3POOJICHHUX
MPOJYKTIB JJIsl EHTEPATBHOTO XapUyBaHHs Ta PO3PaXyHOK iX €HEpreTHUHO1
LIHHOCTI.

Marepiaau Tta Merogu. O0’€KTH TOCTIIKEHHS — PO3pOOJICHI TIPO-
IYKTH JJIS €HTEepaJbHOTO XapuyBaHHs cepii Vitalprod, nmpusHaueni amns
XBOPUX 3 IEBHUMH 3aXBOPIOBAHHSMH, 30KpeMa;

« Vitalprod-Combi — nist XBOpUX y KPUTUYHUX CTAaHAX;

« Vitalprod-Diabet — nyst monei 3 OPYIIEHOIO TOJICPAHTHICTIO JI0
TJIIOKO3H;

« Vitalprod-Forte — nyiss XBOpUX 3 OHKOJIOTTYHIUMHU 3aXBOPIOBAHHSIMU;

« Vitalprod-Renal — nist XBOpUX 3 HUPKOBOKO HEJOCTATHICTIO.

[IponykTu mpenacTaBieHO B PI3HUX TOBapHUX (opMax: y BHUIJISAL
CYXUX PO3YMHHUX TMPOIYKTIB, ApArienomiOHuX 1 CyXuX Ccywimed s
BUTOTOBJICHHS ITYIUHTIB.

SK KOHTPOJIBHI 3pa3ku 00paHO:

* UISl CyXUX PO3YMHHHUX MNPOAYKTIB — MPOIYKT Resourse Optimum
(BupoOnunTBa Kommanii Nestle, [IBeliniapist) — xontpons /; "PeaGimakt"
(BiTumsHstHOTO BUpoOHMIITBA TOB "JlenMac") — koHTpoJIb 2;

e s Jparnenofionux mnponaykTiB — "['emaroren" (BHpOOHHUIITBA
IIIT "Ocipic", Ykpaina, m. [IHinpo);
e ISl CyXHUX CyMilmledl ajigs BUTOTOBJIEHHS nynuHry — "Ilyausr

3 BaHITbHUM cMakoM" BupoOuwuiTBa Dr. Oetker GmbH, Himeuunna.

MacoBy 4YacTKy 3arajibHOro OlIKa BH3HAYEHO 3a BMICTOM a30Ty
metonom K’empnans 3a 'OCT 30648.2-99 [10], mimigiB — eKCTpaKIiitHO-
BaroBuM MetojgoM Ha amapati Cokciera 3a ['OCT 15113.9-77 [11],
BYTJIEBOAIB — MeToioM beprpana [12].
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PesynbTaTu nociaiizkeHHsl. AJeKBaTHE 3a0€3MeUeHHS MOTPIOHOIT KiJTb-
KOCTI BTpau€HHUX YHACHIJOK MOPYIIEHHS METa0OIIUHUX MPOIECIB B OpraHi3Mi
JIOAMHU TIOKUBHUX PEUOBHH 3YMOBIIIOE HEOOXIIHICTh iX KOMIEHcalli 3a
paxyHOK CTBOpEHHS 30allaHCOBAaHWX 3a CKJIAJOM TPOIYKTIB MJsl €HTe-
PaJIBHOTO Xap4YyBaHHSI.

BianoBimHicTh Xap4oBOi IIHHOCTI PO3POOJIGHUX MPOIYKTIB IIO-
TpebaM IIThOBOTO CETMEHTA CIIOYKMBAUYiB BU3HAUEHO 32 BMICTOM OCHOBHHX
HYTpPIEHTIB — OUIKIB, JIMIIB, BYTJIEBOAIB (mabin. 1).

Tabnuys 1
BMicT HyTpPi€HTIB y NPOAYKTAX ISl EHTEPAJTBHOI0 Xap4uyBaHHS

P >095,n=15

gILMATOdI XHIdOhdVX

Moonvir Hytpienty, %
PoRY OlIKH I Jinign | BYTJICBOIH
Cyxi po3uunHi npooykmu
Konrpois / 18.49 + 0.25 17.54+0.15 53.22+£0.31
KonTtpons 2 25.11 +£ 0.26 16.38+0.12 54.68 £ 0.44
Vitalprod-Combi 24.30 £ 0.15 17.32+£0.22 52.74 £ 0.22
Vitalprod-Diabet 34.94 £ 0.10 20.38 £0.31 32.74 £ 0.12
Vitalprod-Forte 24.74 +£0.12 18.10 £ 0.34 55.62+0.21
Vitalprod-Renal 18.92 +0.24 19.13+0.10 54.60+0.11
Jlpaznenodioni npodykmu
KonTtpons 5.70 £0.32 0.05+0.01 43.50 +0.26
Vitalprod-Combi gel 13.52+0.16 7.50 £0.22 22.34+0.24
Vitalprod-Diabet gel 16.01 £0.10 9.02+0.17 14.82 +0.09
Vitalprod-Forte gel 14.50 £ 0.31 8.60 £0.12 23.32+0.42
Vitalprod-Renal gel 12.00 £ 0.26 9.61 £0.21 22.63 +£0.20
Cymiwi cyxi 018 8U2OMOBIeHHS NYOUHSY
KonTtpons 0.40+£0.03 0.10 £0.02 86.90 +0.28
Vitalprod-Combi Pudding 22.11+0.10 15.02 £ 0.10 52.50 £0.22
Vitalprod-Diabet Pudding 33.82+0.15 19.20 +£0.20 36.61 £0.11
Vitalprod-Forte Pudding 32.44 +0.41 22.81 £0.16 3472 +£0.19
Vitalprod-Renal Pudding 18.50+0.12 12.02 +0.09 54.10+0.31
Tomosi nyduneu
KonTtpons 3.70 £0.03 3.91+£0.02 91.40 +0.28
Vitalprod-Combi Pudding 25.42 +0.10 18.72 £ 0.10 54.31£0.22
Vitalprod-Diabet Pudding 37.3+0.15 22.80 +0.20 39.12+0.11
Vitalprod-Forte Pudding 32.40+0.41 2542 +0.16 39.22+0.19
Vitalprod-Renal Pudding 21.70 +£0.12 15.80 = 0.09 58.50 £ 0.31

3a OTpUMaHMMHU pe3yJbTaTaMU MOXHa 3pOOUTH BHCHOBOK: YCI
JOCTIKYBaHI MPOAYKTH Ui €HTEPATBHOTO XapuyBaHHS MalOTh BHUCOKHIMA
BMICT OlKa, 110 € HEOOXITHOI YMOBOIO TMpPH PO3pOOIll MPOAYKTIB, MPHU-
3HAYEHUX JJIS JIIOJIeH 3 NMEBHMMHU 3aXBOPIOBAHHAMHU. 30KpeMa, Y XBOPHX
y KpUTHYHUX CTaHax MHoTpeda B OUIKy 30UIbLIyeThCA Maibke B 2 pasu
MOPIBHAHO 3 TMOTPEOOI0 30pPOBOi JIIOAMHU W KOJMBAETHCA B MEXKax
1-2 r/kr/po0y. 3riiHoO 3 AAaHUMHU JESKUX HAYKOBIIB, NMOTpeda CTaHOBHUTH
1.5-2.0, irmux — 1.5 1/kr/no0y, OCKIIBKY MEPEBUIICHHS I[LOTO MOPOTY HE
CYIPOBOJIKYETHCSI MOKPALIEHHAM a30TUCTOTO OanaHcy. bulku crpustoTh
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BIJIHOBJICHHIO BTpaT MPOTEIHIB, 3a0€3MEUYCHHIO OpraHi3My IIJIaCTUYHUM
MaTepiaioM. 30KpemMa, BMICT OUIKIB Y CyXHX PO3UYMHHUX MPOAYKTaX Iepe-
OyBae Ha piBHi 19-35%, MmO € BUIIKMM MOPIBHAHO 3 KOHTPOJIBHUMU
3pazkamu [ 1 2. Y pAparnenofiOHMX MNpOAyKTax po3poOJieHl 3pa3Ku 3a
BMICTOM O17IKa TIEPEBUIIYIOTh KOHTPOJb y 2.1-2.8 paza. KonTposbHa cymimn
JUIs. BUTOTOBJICHHS Iy IUHTY Maibke He MICTUTh OUT1KoBO1 ckiianoBoi (0.4 %), a
po3po0IeHi aHANOT1YHI MPOAYKTH Ha MPOTUBAry MICTATh Oinka B 4684 paszu
Outbiie. Y TOTOBHX JO CIOXKHMBAaHHS MyAMHTaX BMICT OUIKa IiJBUILNECHO
B 6—10 pa3iB 3a paxyHOK J10/IaBaHHS MOJIOKA.

VY ckiani cyXwx PO3YMHHHX MPOMYKTIB /IS €HTEPAIBHOTO Xapuy-
BaHHA BMICT JiniaiB nepeOyBae Ha piBHI 17-20 %, 1m0 y3romkyerses 3 ix
BMICTOM Y KOHTPOJBHUX 3pa3zKkax. Y IparienoliOHUX MPoayKTaX MICTUThCS
7.50-9.61 % ninigiB Ha TPOTUBAry KOHTPOJIO, KU Maiike HE MICTUTh
mimigHoi ckimamoBoi. JlocmimKyBaHi Cymimni i MyJUHTY Ta TOTOBI MPO-
JQYKTH € JIOCTaTHbO 30aJJaHCOBAaHUMU 1 CYTTEBO IMEPEBAXalOTh 32 BMICTOM
JIiAIB KOHTPOJIbHI 3pa3KH.

Hlomo ByraeBoniB, TO MOCHIDKYBaHI 3pa3Kd CyXHX PO3UYMHHUX
MPOAYKTIB Mepe0yBaloTh Maibke Ha OJHOMY piBHI 3 KOHTPOJIbHUMHU.
BuxkmtoueHHs cTaHOBUTH TPOAYKT Vitalprod-Diabet, sikuii MICTUTh Ha
20-23 % wMeHIIe BYTJIEBO/IB, IO 3YMOBJICHO IIUIECIIPSIMOBAHUM IPOEKTY-
BaHHSAM CKJIaly TMPOAYKTY, BPaxOBYIOUM HOTO HAIpaBIIEHICTh Ha 3aJ0BO-
JIeHHs MOTped 0cid 3 0OMEKEHOIO TOJIEPAHTHICTIO JIO TIIOKO3U. Y 3B’A3KY
3 UM J0 CKJaay IbOro NMPOAYKTY BHECEHO, KpiM (pYKTO3H, IIe W epu-
TPUTOJ, MACOBA YacTKa sIKoro ctaHoBUTh 10.0 %.

VY nparnenoniOHUX MPOIYKTaX 1 MyJIWHrax Mg EHTEepajJbHOro
XapuyBaHHS KOHTPOJIbHI 3pa3ku B 1.5-3 pa3u mepeBUIYIOTh 32 BMICTOM
BYTJICBOAIB JOCIIIKYBaHI MPOIYKTH, IO 3YMOBJICHO PELENTYPHUM CKJia-
JIOM 1 3HAYHUM TIEPEBaKaHHIM Yy 1X CKJIaJli ByTJIEBOIIB.

3aBAsKM OJEp’KaHUM JIaHUM PO3PAaXOBAHO EHEPreTHYHY LIHHICTb
MPOIYKTIB €HTEPATHHOTO Xap4UyBaHHs 1 BIZICOTKOBI YaCTKHU iXHIX OCHOBHHX
HYTpIEHTIB (maba. 2).

[licns oTpuMaHMX pe3yJbTaTiB MOXHA CTBEpJDKYBaTH, IO BCl
JOCJIIDKYBaHI MPOAYKTH B PI3HUX TOBapHUX (hopMax MaroTh JEHIO0 BHIILY
KaJIOPIHHICTh MOPIBHSHO 3 KOHTPOJIBHUMH 3pa3KaMu. 3aJJ0OBOJICHHS €HEpre-
TUYHHX MOTPEO NP CIOKUBAHHI PO3POOTEHUX CyXUX PO3YMHHUX MPOAYKTIB
Ha 16.3-30.9 % BiaOyBaeThCs 32 paXyHOK BUKOPUCTAHHS OULIKAa KOHIIEHTpATy
MOJIOYHOI CHPOBATKH, CO€BOTO 130Ty, amiHOKucIoT; 33.3—40.0 % — 3a
PaxyHOK €KCTpakTy omera-3 >KUpHUX KucioT; 29.1-47.1 % — 3a paxyHOK
BYTJIEBOAIB (TJIIOKO3H, PPYKTO3U, MATbTOJEKCTPUHIB, 1HYIIHY, POCIMHHHUX
eKCTPAKTIB TOINO). Y JAparienoliOHUX XapdOoBUX MPOIYKTaX 1 TOTOBHX
NyJAUHTaX TPOCITIIKOBYEThCA aHAJOTiuyHA TeHJeHIs. BomHodac 3am0BO-
JICHHS €HEePreTUYHHX TOTpeO MpHU CIOXKMBAHHI KOHTPOJIBHUX MPOAYKTIB
BiJI0YBA€ETHCS 32 PaXyHOK BYIJIEBOJHOI CKJIa/10Bo1 (88 % y aparnenoaioHux
npoaykrax 1 99 % y cyxux cymimiax Jjisi BUTOTOBJIEHHS MyJIuHTY). Bapto
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3a3HAYUTH, 10 BIJCOTKOBI YaCTKM OCHOBHHMX MAaKpOHYTPIEHTIB y 3araibHii
€HepreTHYHIN IHHOCTI JJOCIITHUX MPOIYKTIB BIAMOBIIAIOTh BUMOTaM, PEKOMEH-
JIOBaHMM TIPOBITHUMU (axiBISIMU B Taiy3i HyTpuuiosnorii [1; 4; 13].

Tabnuys 2

EneprernyHa miHHiCTh i YaCTKa OCHOBHUX HYTPI€HTIB
y NPOAYKTAX /ISl eHTePATbHOI0 Xap4yBaHHS

YacTka HyTpIEHTIB
Enepreruuna . e o
Ipoxykr S y 3arajbHiil eHepreTHUYHiN IHHOCTI, Yo
[{iHHICTb, KKaJl - —
’ OUIKH | smimizu | Byrmesoam
Cyxi po3yunni npodyxmu
Konrpois / 461.4 16.0 34.8 49.2
Konrpouis 2 466.8 21.5 31.7 46.8
Vitaleat-Combi 476.8 20.9 33.7 45.4
Vitalprod-Diabet 462.9 30.9 40.0 29.1
Vitalprod-Forte 494.2 20.5 333 46.2
Vitalprod-Renal 475.1 16.3 36.6 47.1
Jlpaznenodioni npodykmu
Kontpoiib 200.2 11.8 0.2 88.0
Vitalprod-Combi gel 215.0 25.7 31.7 42.3
Vitalprod-Diabet gel 209.0 314 39.2 29.4
Vitalprod-Forte gel 233.6 254 33.7 40.9
Vitalprod-Renal gel 229.6 21.4 38.3 40.3
Cymiwii cyxi 01151 8U2OMOBNIEHHS NYOUHZY
KouTpoin 349.0 0.5 0.3 99.2
Vitalprod-Combi Pudding 442 .4 21.0 30.5 48.5
Vitalprod-Diabet Pudding 463.0 30.0 37.6 324
Vitalprod-Forte Pudding 482.7 27.6 42.9 29.5
Vitalprod-Renal Pudding 407.0 18.6 26.9 54.5
Tomosi nyouneu
KonTtposns 4254 3.6 8.4 88.0
Vitalprod-Combi Pudding 496.9 21.0 34.2 44.8
Vitalprod-Diabet Pudding 519.5 29.2 39.9 30.9
Vitalprod-Forte Pudding 524.9 25.3 44.1 30.6
Vitalprod-Renal Pudding 472.5 18.8 30.4 50.8

OT1xe, po3po0ieHi NPOAYKTU IJIsl EHTEPAIbHOIO XapUyBaHHS MalOTh
BHCOKY €HEPreTHYHY IIIHHICTh, IO BIJMOBiJa€ moTpedaM IIJIbOBOI KaTe-
ropii cnoxuBadiB. BMicT KOHIIEHTpaTy 3 MOJIOYHOTO OiKa B MPOAYKTaX
HiABUIIY€E O10JOTIYHY W MOXKUBHY LIHHICTb, CIIPUSE JIETKOMY 3aCBOEHHIO
OLIKOBOi CKJIaI0BOT Ta MPOAYKTY B IiioMy. HasiBHICTE y mNpomyKTax
€KCTPaKTy oMera-3 >KUpPHHUX KHUCIIOT migBuirye 3acBoroBanicTs B LIIKT, nae
3MOTy MPU3HAYATH iX HAa PaHHIX CTaAlsX MICIs ONepaliid, Ipu 0OMeXEHOMY
3aCBOEHHI KUPIB y XBOPUX 3 MOPYIICHHAMU (PYHKIlII TpaBHOI CHCTEMH.
ByrneBonna ckimamoBa y BUTIISIAI CyMIllll MallbTOAEKCTPUHIB 3 TEBHUM
CHIBBITHOLICHHSIM MOHOIYKpiB 3a0e3mneuye (i3ionoriyHy OCMOJSPHICT
13a710BUIbHI OpPraHOJIENTHYHI BJIACTUBOCTI MPOAYKTiB. JlogaTkoBe BBEIEHHS
JI0 CKJIaJly TMPOIYKTIB TNIyTaMiHy, BITaMiHIB BU3HA4Ya€ iIMyHOMOIYJTIOIOUUN
edexT mpoaykTiB. BMicT XapuoBUX BOJIOKOH B MPOAYKTax HOpPMAali3ye
¢ynkuii [IHKT, BnnuBae Ha ckiax MIKpOQuIOpH, MOKpallye MOTOPHUKY,

gILMATOdI XHIdOhdVX

ILOOME BEHHAXIIVOOY

.
................. Lesecee

63



cesemscssscsccns

JOCAIOAXEHHSA SAKOCTI
XAPYOBHX IIPOAYKTIB

10.

11.

12.

13.

....................................................................................

BOJIOJIE€ TIPEOIOTUYHUMH BIIACTHBOCTSIMH, YIOBUIBHIOE IIBUAKICTH BCMOKTY-
BaHHs BYTJIEBOJIIB y TPABHOMY TPAaKTi, Ma€ BUCOKY COPOIIIIHY aKTHUBHICTh
710 11T TOKCUYHHUX PEUOBUH 1 MIKiJIUBUX METAOOJITIB.

BucnoBkmu. JlocnikeHHs XapyoBOi LIHHOCTI pO3pOOJIEHUX MPOAYKTIB

JUISI EHTEPAJILHOTO XapuyyBaHHS CBIAYMTH MPO TE, IO OCTAHHI XapaKTepH-
3YIOTbCSI BHUCOKMM BMICTOM O1JIKIB, JIIIi/IIB, BYTJIEBOAIB, SIKI MICTSTHCS
B HUX Yy CIIBBIJHOIIEHHSAX, HEOOXITHUX MJIs 3aJ0BOJICHHS TIiABUIICHUX
norped XBOPUX Yy MakKpoHyTpieHTaX. [IepCreKTHBHMM € TOJablie
JOCIKeHHs! 010JI0T1YHOT IIHHOCT1 pO3pO0JIEHUX MPOYKTIB.

CIITHCOK BHKOPHCTAHHUX NXEPEA

. bensies O. B. TlapeHTepalibHOE W HHTEPAIbHOE MUTAHWE B HMHTEHCHUBHOM

teparmuu. Kues : KM, 2009. 344 c.

. Jleuoepman U. H., Huxonenko A. B., CuskoB O. I'. HytpuTtuBHas noaaepxka

B OTHAEJICHUM PEaHUMATOJOTHMM WU HWHTEHCHUBHOW Tepanuu. CraHAapTHBIE
QITOPUTMBI ¥ TIPOTOKOJIBI : Y4€OHO-METO/I. TOCO0. /I BpaueH, KITMHUIECKUX
OpJIMHATOPOB, Bpadeil mHTEpHOB. M. : Ypamo-Cubupckas accorl. KIWHHUYEC-
Kxoro nurtanus, 2010. 36 c.

.Jlygpm B. M., Koctrouenko A. JI. KnuHnyeckoe mnUTaHWEe B HMHTCHCHUBHOM

menuiuue. CII6. : duns, 2002. 174 c.

. Ilonosa T. C., lllectomanoB A. E. HyrputuBHas mognepxka OOJbHBIX B

KpUTH4eCKUX coctosiHusAX. M. : M-Bectn, 2002. 319 c.

. Xopowunos U. E. DHTepaibHOE TNHUTAHUE: MPOCTOE O CIOXKHOM. IlpakTu-

yeckas queronorusa. 2011. Ne 3. C. 36—40.

. Schroeder D., Gillanders L., Mahr K. Effects of immediate postoperative

enteral nutrition on body composition, muscle function and wound healing.
Journal of parenteral and enteral nutrition. 1991. Vol. 15, N 4. P. 376—383.

. Heyland D. K., Cook D. J., Guyatt G. H. Enteral nutrition in the critically ill

patient: a critical review of the evidence. Intensive Care Medicine. 1993.
N 19. P. 435—442.

. Griffiths A., Ohisson A., Sherman P. Meta-analysis of enteral nutrition.

Gastroenterology. 1995. Vol. 108, N 4. P. 56—67.

. Grasdalen P. The factors of enteral nutrition. Crit. Care Med. 2011. Vol. 6.

P. 142—157.

[IpoayxThl MOJOYHBIE IS IETCKOrO MuTaHus. MeToa orpenenaeHus! 00IIero
oenka : [OCT 30648.2—99. M. : U3a-Bo cTtannapTos, 1999. 15 c.
Konuentpatsl nunieBsie. Metoasl onpeaenenus xupa : [OCT 15113.9-77.
M. : U3n-Bo crangaptos, 2001. 9 c.

Bunoepaoosa A. A., Menpkuna I'. M., ®omuueBaJl. A. u gap. OOmue
TEXHOJIOTMM MUIIEBBIX Npous3BoiacTB ; nox pex. JI. II. Koansckoit. M. :
Arponpomuszaar, 1991. 335 c.

Kocmiouenko A. JI., Koctun 2. [I., Kypeirun A. A. DHTepallbHOE HCKYC-

CTBEHHOE MUTaHWe B MHTeHCHBHOW Memunmue. CII6. : Crmen. nurt-pa, 1996.
330 c.

Cmamms naoivwna 0o pedaxyii 14.11.2017.

........................................



ISSN 1998-2666. Tosapu i punxu. 2017. Ne2

:
........................................................................................................................................ feeeee

Motuzka 1. Nutritional and energy value of products for special medical
purposes.

Background. The extensive use of products for enteral nutrition in medical
clinics gives evidence of their high effectiveness in medical treatment of patients with
injuries, burns, diabetes, with liver, kidney or heart failure, in cancer treatment and other
pathological conditions. An essential requirement to the products for enteral nutrition is
daily supply of the body with main nutrition substances, energy, vitamins and
microelements. The demand for enteral medical nutrition has markedly grown in recent
years, especially given the increased level of non-infection illnesses in Ukraine, large
numbers of the wounded and injured due to the warfare in the East of the country.

The aim of this article is to analyze the nutrition value of products developed
specifically for enteral nutrition and estimate their energy value.

Material and methods. The research objects are products developed specifically
for enteral nutrition, of Vitalprod brand, intended for persons with certain types of illness.
The mass share of overall protein is estimated by content of nitrogen by Kjeldahl method
(State Standard 30648.2), of lipids by extraction-weight method with Soxhlet apparatus
(State Standard 15113.9), of carbohydrates by Bertrand method.

Results. The conformity of nutritional value of the developed products to the
target consumer segment is assessed by content of main nutrients: proteins, lipids, and
carbohydrates.

It was found that all the analyzed products have high content of protein, which is
a required condition for the development of products intended for people with certain
types of illness. The content of proteins in dry instant products ranges from 19 to 35 %, in
gel-like ones it is 2.1-2.8 times higher than the benchmark. In puddings ready-for-
consumption, the protein content could be increased 6—10 fold by adding milk.

In dry instant products for enteral nutrition, the content of lipids ranges from 17
to 20 %, thus corresponding with their content in benchmark samples. In gel-like products
their content is 7.50 to 9.61 %, in contrast to benchmark samples that do not contain a
tangible lipid component. The tested mixtures for puddings and the ready-for-
consumption products are sufficiently balanced by lipid content.

By the content of carbohydrates, the tested samples of dry instant products are
approximately at the same level as benchmark ones.

Results of the energy value testing show that all the tested products in various
commodity forms have a bit higher caloricity compared with benchmark samples. Energy
needs of the consumers of the developed dry instant products can be met at 16.3-30.9 %
by use of the protein contained in whey concentrate, soy isolate and amino acids; at 33.3—
40.0 % by use of extract omega-3 of fatty acids; at 29.1-47.1 % by use of carbohydrates
(glucose, fructose, maltodextrins, inulin, vegetable extracts, etc.). Similar trend can be
found in gel-like food products and ready-made puddings.

Conclusion. The analysis of the enteral value of products developed specifically
for enteral nutrition shows that they have high contents of proteins, lipids and
carbohydrates, which ratios are sufficient to meet the increased needs of patients in
macro-nutrients. Further studies of the biological value of developed products are
expected.

Keywords: products for enteral nutrition, nutritional value, energy value,
nutrient, proteins, fats, carbohydrates.
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QUALITY AND SAFETY OF PRESERVES
FROM THE BLACK SEA RAPANA MEAT

The regularities of ripening of preserves from meat of black sea rapana with
spicy aromatic root crops in marinade filling were studied. It was shown that preserves
could be stored for 3 months at a temperature of 0 to +5 °C according to a set of ripening
and safety parameters.

Keywords: rapana meat, spicy aromatic root crops, quality indicators, product
safety, storage.
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Jeockaa T., Iasnouenxo 0., Moiicuenxo O. Kauecmeo u 6e3onacnocms npecepsos
U3 MACA PAnanbl YePpHOMOPCKOI. H3yuenbl 3aKOHOMEPHOCMU CO3PEBANUs NPeCep8os U3
MACA panaHvl 4YePHOMOPCKOU C NPAHO-APOMAMUYECKUMU KOPHENIO0AMU 8 MAPUHAOHOTU
3aauske. OnpeodeneHo, 4mo nO KOMNIEKC)Y NOoKdazamenell co3pesanus u 6e30nacHocmu
npecepsbl Mo2ym xpanumuca 3 mecaya npu memnepamype om 0 0o +5 °C.

Kniouesvie cnoea: MiICO pamnaHbl, TMPAHO-apOMATHYCCKHUEC KOPHEIIIOAKI,
moKasaTcJin Ka4yCCTBa, 0e30MmacHOCTh MNpOAYKINH, XPAHCHHAC.

Background. Special value of preserves from aquatic organisms is
determined by maximum preservation of food and biological value of raw
material, thanks to the use of salt, marinades, oil fillings and no
sterilization. Nevertheless, the assortment of preserves on the market is
essentially limited. They are mainly from traditional ripening species of
fish, or invertebrates like shrimp and squid in its own juice. The change in
the structure of the raw material base both in the world and in Ukraine calls
for the use of aquatic organisms in the field of preservative technologies,
which, in terms of their chemical composition, belong to low-ripening
species. L. B. Dobrobabina, = M. S. Korshunov, E. N. Kananykhina,
A. T. Bezusov, S.D. Bui, M. D. Mukatova and others [1-3], studied the
issues of technology of preserves from low ripening aquatic organisms. In
these studies, questions of the application of physical methods of processing [1],
the use of ingredients in the formulation of preserves that promote their
ripening [2], the introduction of enzyme preparations to stimulate the
activity of native enzymes of muscle tissue [3].

One of the basic principles of the development of food products,
including preserves, is to ensure their quality and safety, as this type of
products is not sterilized and stored at temperatures from 0 to +5 °C.

The aim of the study was to determine the acceptable shelf life of
preserves from the rapana gastropod mollusk with spicy aromatic root crops
based on the results of a study of a complex of organoleptic, chemical and
microbiological indices during storage.

Material and methods. The subjects of the study are Rapana
thomasiana, root of parsnips (Pastinaca sativa L.), parsley (Petroselinum
crispum), celery (Apium graveolens L.) and ginger root (Zingiber officinale).

Preserves from rapana without vegetable additives were used as a
control sample. Preserves of control samples contained 65 % of mollusk meat
and 35 % of pouring.

Samples of preserves were stored under the temperature regime from
0to+5 °C.

Preparation of the investigated samples for organoleptic, structural and
mechanical, physicochemical and microbiological studies was carried out
according to GOST 7636-85 [4] and sampling according to GOST 7631-85 [5].

We developed a scoring scale (table 1) to carry out an organoleptic
evaluation of preserves.
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- m Table 1
o
g ; The scale of the organoleptic evaluation of the rapana meat
ES in preserves with spicy aromatic roots
w K
® O: Characteristic and scores
ol
ol =-F 5 4 3 2 1
oo Name ; ;
; ; of indicator The surface of the pieces is clean
H m shiny matte
2 g flat edges uneven
O A without mechanical damage
K Appearance S . o
5 M damage | insignificant medium | significant
: Soft Plastic Dense Rigid
when chewing
Consistency homo- . to obtain a homogeneous mass
geneous | small elastic
mass is |pieces remain | challenging difficult impossible
formed
Characteristic for this type of product
pleasant satisfactory Not o
Smell - h characteristic
without | i, 1ight e | Withstrong | for this type
foreign noticeable of product
smell smell of seafood
Pleasant, characteristic . Not typical for this type
for this type of product Satisfactory of product
Flavor with an with with
without foreign flavor insignificant | noticeable significant
foreign flavor
. White with White with Not characteristic for this
Color White a creamy o
tint a grayish tint type of product

The mass fraction of volatile base nitrogen (VBN) was determined in
accordance with GOST 7636-85 [4], the active acidity by potentiometric
method with membrane pH meter HI8314 HANNA according to
GOST 26188-84 [6], buffering by titrimetric method in accordance with
GOST 19182-89 [7]. The amount of mesophilic aerobic and facultative
anaerobic microorganisms (MAFAnM) and bacteria of the Escherichia coli
group (coliforms) was determined according to GOST 10444.15-94 [8];
Staphylococcus aureus in accordance with GOST 10444.2-94 [9];
pathogenic microorganisms, incl. of the Salmonella species according to
GOST 30519-97 [10].
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According to the technology of preserves production, mollusks were
subjected to preliminary short-term (20-30s) blanching and subsequent
laying in cans according to the recipe.

Results. Organoleptic characteristic is one of the first and mandatory
in assessing the quality of food products. After the preparation, the
preserves from the rapana with all the root crops differed from the control
samples by the better indicators of consistency, flavor, smell, color and
appearance (figure 1).

Flavor
5,00 7.
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| §\§\\\\ ' \\ //
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OPreserves from rapana with parsnips ERapana preserves con ol sample
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/
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Color ‘App CATANCE
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OPreserves from rapana with celery A
) g ) OPreserves from rapana with ginger

Rapana preserves control sample BERapana preserves control sample
Figure 1. Profilograms of organoleptic evaluation
of rapana preserves with spicy aromatic roots

The samples with the addition of celery root got the best score —
4.80 points due to harmonious taste, expressed by spicy aroma, juicy and
soft consistency of meat, formed into a homogeneous mass during chewing.
Preserve samples with the addition of root ginger, parsnip and parsley got
lower scores — 4.63, 4.53 and 4.33 points respectively. The control samples
were of very poor quality (the average score was 3.70), had specific, intense
smell of seafood and acetic acid. These samples for the complex
of organoleptic parameters were inferior to preserves with the addition of
spicy aromatic roots.
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ol The dynamics of organoleptic parameters of preserves did not show
O =i any significant differences depending on the type of spicy aromatic root
g E i crop, but differed significantly from the control sample (figure 2).
; 0. g 5
=] g 21
m 5
S g 4
A 2
- O 2 3-
<7 2
O i o oo
Sqak B s
H =] o §
% 1 i
S 5 |
0 7 28 49 70 91 112

Time, days

Rapana preserves control sample
"""" Preserves from rapana with parsnips
""""""" Preserves from rapana with parsley
Preserves from rapana with celery

® @ ¢ @ Preserves from rapana with ginger

Figure 2. Dynamics of organoleptic parameters of preserves
from rapana with spicy aromatic roots

In all kinds of preserves, signs of product maturation such as
appearance of a gentle consistency of meat, special taste and smell manifest
gradually as storage increases, up to the 70" day of storage, after which
their gradual deterioration is observed.

The consistency of the mollusks meat in all versions of preserves
softened after 6 days of storage. The highest score in the maturation process
was established for preserves from rapana with the addition of celery and
ginger root, so the dynamics of quality parameters of preserves was studied
with these roots.

Ripening of fish products, including preserves, is associated with the
activity of proteolytic enzymes — cathepsins, the optimum of which is
manifested at a pH in the range of 4.0—4.5 [2; 3]. The results of the studies
showed that during storage, the pH has two optima: 5.4 after 24 days and
4.4 after 84 days (figure 3).

One of the objective indicators of meat preserves ripening is the
buffering index. Changes in this indicator during the storage of rapana
preserves with celery and ginger are linear and constantly increase with
increasing storage duration (figure 4).
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Figure 4. The influence of the storage duration of preserves from rapana

with spicy aromatic roots on the buffering index

In the control sample of preserves, the buffering index remained
practically unchanged for 48 days.

Volatile base nitrogen (VBN) is also one of the indicators of fish
products ripening. The results of studies of the change in this indicator

during the storage of preserves are shown in figure 5.
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The analysis of the obtained data testifies to cyclic changes in the
VBN content. Thus, in all samples an identical increase in the VBN value
was revealed by the 30" day of storage, an increase in their amount in the
control sample and in preserves with ginger by the 42™ day and a decrease
to the level of the onset of the maturing of preserves and the subsequent
consistent increase in the control samples and in preserves with ginger in
subsequent storage periods up to 66 days (see figure 5). In preserves with
ginger, the intensity of VBN accumulation dominated in comparison with
control and preserves with celery, which may be due to the participation of
ginger enzymes in the processes of protein hydrolysis.

60.00

50.00

40,00

VBN, mg %

30.00 -

20.00 -

10,00 -

0,00 -

Time, days

% Rapana preserves control sample
B Preserves from rapana with celery
m Preserves from rapana with ginger

Figure 5. Influence of the storage duration of preserves from rapana
with spicy aromatic roots on the volatile base nitrogen

Microbiological parameters of preserves in both control samples and
in experimental ones did not show any significant changes throughout the
shelf life (table 2).

In preserves with spicy aromatic roots, the content of MAFAnM in
the initial samples and during storage was significantly lower compared to
the control one. It should be noted that in preserves with ginger, the total
microbial contamination was lower in comparison with preserves with
celery and the control sample.

Ripening of preserves irrespective of the type of raw material occurs
during their storage and the intensity of this process is determined mainly
by the activity of its own meat enzymes. The change in the raw material
base and the prevalence on the market of low ripening raw materials
necessitated the development of various methods of preliminary processing
with the aim of ensuring its ripening [3]. The meat of the rapana gastropod
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mollusk is chemically related to a low ripening raw material as it contains
less than 1 % fat, more than 80 % moisture and is characterized by a dense
and rigid consistency [11]. To soften the structure of the meat, we used
short-term blanching, but the first signs of the ripening of preserves,
characterized by the formation of smell, taste, appearance, juicy consistency
were identified after 6 days storage at a temperature of 0 to +5°C.
Dynamics of organoleptic indices indicates that the ripening process takes
place up to 49 days of storage, after which, up to 91 days, it decreases to the
values of the onset of ripening. Thus, according to organoleptic indicators,
the shelf life of preserves can be limited to 90 days.

Table 2

Influence of the storage duration of preserves from rapana with spicy
aromatic roots on changes in microbiological indices, x10°

—| =
- Py A 1)
HEREE
B [Z1E |S2
= [T s o of O (@\]
The number of mesophilic aerobic S =| 5 _%Dﬁ E g
Indicators and facultative anaerobic microorganisms, | S| 3|2 = §
. =S| EB YR
CFUin1g ozl Sle 4=
< = 9fF F‘é Q
5 |38 |e &
2 ISE |53
2 [SE (27
SN
A
Permissible levels | Not more than 1 x 10° Not allowed
Shelf life, days 0 7 28 49 70 91 | 112 0-112
Control | 910 | 0.10 | 0.10 | 0.10 [ 0.20 | 0.22 | 1.10
s 2 | Preserves
5 5 % with 0.06 | 0.06 | 0.06 | 0.06 | 0.11 | 0.23 | 0.78
s a3 celery Not detected
So
8 % Preserves
with 0.04 |1 0.04 | 0.04 | 0.01 | 0.06 | 0.19 | 0.66
ginger

It is known that proteolytic enzymes — cathepsins play an active role
during the ripening of preserves. Their maximum activity occurs at certain
pH values of the environment. Our data do not agree with these views,
because at the beginning of ripening after 6 days of storage, the rapana meat
has pH values above 5, so outside the maximum activity values of
cathepsins. It can be assumed that the onset of maturation is due to the
influence of spicy aromatic roots, as well as the preliminary blanching of
the rapana meat.

Changes in the buffering index during preserves storage are
consistent with the nature of the change in this indicator, found on other
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species of low ripening hydrobionts and indicates the gradual accumulation
of protein hydrolysis products.

During the ripening of preserves under the influence of endogenous
enzymes of muscle tissue and the action of microorganisms, protein
decomposition products are formed and non-protein nitrogenous substances
are accumulated, the content of which is estimated from the accumulation
of VBN and trimethylamine. The identification of these compounds is
recommended by the EU norms and by the standards of other countries.
However, the literature data on the possibility of using VBN as an objective
indicator of the quality of seafood and assessing the ripening degree are
highly contradictory. Some data indicate that the content of these
substances characterizes the quality of fish and seafood at the beginning of
storage, but does not allow assessing its freshness in the interim period and
at the beginning of decay. High VBN concentration is detected in the
muscle tissue of fresh squid, which decreases, as it is stored [12—14]. Our
data are consistent with the results of these studies. Both in the raw material
and after the preparation of rapana preserves, we detected high concentration
of VBN in the muscle tissue, which, as the preserves are stored and ripen,
reduces to traces amounts and then increases. Thus, in all samples, by the
30™ day of storage, an identical increase in the VBN value was revealed, by
the 42" day an increase in their amount in the control sample and in
preserves with ginger; in the subsequent storage period up to 66 days — a
decrease to the level of the beginning of the preserves ripening and the
subsequent coordinated increase in the control samples and in preserves
with ginger. In preserves with ginger, the intensity of VBN accumulation
dominated in comparison with the control sample and preserves with celery,
which may be due to the participation of ginger enzymes in the processes of
protein hydrolysis.

The results of microbiological studies indicate the safety of preserves
based on the rapana meat and spicy aromatic roots and indicate that the
roots show antimicrobial activity.

The coordination of organoleptic and physico-chemical methods
provides the basis for limiting the storage time of preserves from rapana
with spicy aromatic roots in three months at a temperature of 0 to +5 °C.

Conclusion. A complex of organoleptic and physicochemical
indicators shows a higher quality of preserves from rapana and spicy
aromatic roots such as celery and ginger compared to the control sample.

Ripening of preserves from rapana meat with spicy aromatic roots
according to the organoleptic evaluation starts on the 6th day and ends on
the 70" day of storage. The buffering dynamics of the meat is consistent
with the well-known patterns of changes in the process of ripening of
preserves and their storage. At the same time, the pH of meat and VBN
cannot be used to characterize the degree of rapana meat ripening.

Microbiological studies confirm the safety of preserves from rapana
with spicy aromatic roots during 3 months of storage at a temperature of 0
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to +5°C and give grounds for suggesting the antimicrobial activity of
celery and ginger roots.

The shelf life of preserves from meat of rapana with celery and

ginger should be limited to 3 months at a temperature of 0 to +5 °C.

Further research will be aimed at assessing the social and economic

effectiveness of introducing preserves based on rapana meat with spicy
aromatic roots into production.
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Jleocoka T., Iasntouenxo I0., Moiicienxo O. Axicmb i 6Ge3neunicmep
npecepeie i3z m’aca pananu YOPHOMOPCHKOL.

IMocTanoBka nmpodaemu. OcobmuBa LMIHHICTh NPECEpPBiB i3 TiIPOOIOHTIB
BHU3HAYAETHCS MAKCUMaJbHUM 30€peKEHHSM XapyoBOi 1 O10J0TIYHOI IIHHOCTI
CHPOBHHH 3a paxyHOK BHKOPHCTaHHS XapyoBOi COJi, MapHHAJIB, OJIHHHX
3aIMBOK 1 BIACYTHOCTI crepmiizaiii. [Ipore acopTUMEHT mpecepBiB Ha PUHKY
NEPEBAKHO 3 TPAAULIMHKUX J03pIBalOUUX BUIIB pUO uu 0€3XpeOeTHUX — KPEBETOK,
KaJabMapiB Y BJACHOMY COKY — CyTT€BO OOMEKEHU.

Mema Oocnioxcennss — BU3HAYEHHS JOIyCTUMOTO TEPMiHY 30epiraHHs
IpecepBiB 13 UYEPEBOHOTOTO MOJIOCKA pamaHd 3 MPSHO-apOMAaTUYHUMHU
KOPEHETUIOJaMi Ha OCHOBI KOMIUIEKCY OpPTaHOJIENTHYHHUX, (i3MKO-XIMIYHHX 1
MiKpOOi0JIOTIUHUX MMOKAa3HUKIB 1] Yac 30epiraHHs.

Marepiaaun ta mMetoau. O0’€KTH TOCIIHKCHHS: pariaHa YOPHOMOPCHKa
(Rapana thomasiana), KOpeHeII0U NIacTepHaKy (Pastinaca sativa L.), neTpyuiku
(Petroselinum crispum), cenepu (Apium graveolens L.) 1 KOpeHeBHIE IMOUpPY
(Zingiber officinale).

SIK KOHTPOJIb BUKOPHCTAHO TPECEpPBU 13 parmaHu 0e3 pOCIMHHUX JT00aBOK.
Jlo penientypu npecepBiB KOHTPOJIBHUX 3pa3KiB BXOIMIO M’sico Moitocka (65 %)
1 3anmuBKa (35 %).

3pa3ku npecepsiB 30epiraiu 3a TeMnepaTypHoro pexumy Bin 0 go +5 °C.

[TigroroBky i BinOip mpoO 3pa3kiB JUIsl OPraHONENTUYHHUX, CTPYKTYPHO-
MEeXaHIYHUX, (I3UKO-XIMIYHHUX 1 MIKpOOIOJIOTIYHUX JOCTIIHKCHB 3/IIMCHIOBAIN 3a
crangaprami [4; 5].

OpranonenTu4Hy OIIIHKY IPECEPBIB MPOBEACHO 3a po3pobieHor0 S5-0a-
JIOBOIO IIKAJIOK (mabn. 1).

Macoy noito azoty JieTkux ocHOB (AJIO) Buznaueno 3a 'OCT 763685 [4],
AKTUBHY KHCIIOTHICTh — IMOTEHI[IOMETPUYHUM METOJOM Ha MeMmOpanHomy pH-
metpi HI8314 HANNA 3a I'OCT 26188-84 [6], OydhepHICTh — TUTPOMETPUUHUM
metoaoM 3a 'OCT 19182—89 [7]. KinbkicTe Me30¢inbHUX aepoOHUX 1 (pakynbTa-
TUBHO aHaepoOHUX MikpoopraHizmiB (MADAHM) 1 GakTepil TpPynu KHIIKOBOL
namnuku (BI'KIT) (komidopmu) Buznaueno 3a 'OCT 10444.15-94 [8]; 30m0THC-
toro ctadinokoky — 3a ['OCT 10444.2-94 [9]; matoreHHUX MIKpPOOPTaHi3MiB,
30kpema poay Salmonella, —3a TOCT 30519-97 [10].

3a TEXHOJOTI€I0 BUTOTOBJICHHS IMPECEPBIB MOJIOCKU ITiIIABATIUCS TIOTIe-
peaboMy KopoTkodacHoMy (20-30 cek) OnaHIIyBaHHIO 1 MOJABIIOMY 3aKjia-
JIaHHIO B OAHKU 32 BIIMOBITHOIO PEIENITYPOIO.

Pe3yabTaTi qocaigxenns. s BCiX BUIIB IpecepBiB 03HAKU J03PiBaHHS
MPOJIYKTY — TOSIBa HIKHOI KOHCHUCTEHIII M’sica, HAOYTTS OCOOJIMBOTO CMaKy W
3armaxy — BUSIBISIOTHCS MICHISI IECTH THIB 30epiraHHs.

3minn OydepHOCTI K OAHOTO 3 00 €KTHBHUX ITOKAa3HUKIB JIO3pPIBAHHSI
M’sica Tijx Jac 30epiraHHs MpecepBiB 3 pamaHu i3 cejeporo Ta IMOMPOM MaroTh
JTHIWHUA XapakTep 1 BUABISAIOTH IIOCTIHHE 11 MIJBHINCHHS 3 IOJOBXCHHIM
TepMiHy 30epiraHss.

Haxonwuenns mpoaykTiB po3namy Oinka 3a mokasHukoM AJIO maio
eKCTpeMaIbHUM XapakTep yIpoJIOBX TepMiHy 30epiraHHs IpecepBiB, 10 MiATBEPIKYE
HEJIOIUIbHICTh BUKOPUCTAHHS IIHOTO MTOKAa3HUKA K KPUTEPIIO JO3PIBAHHSA.

Mikpo06ioa0riuHi JOCTIKEHHS MiATBEPIKYIOTh OE€3MEYHICTh MPECEPBIB 13
panmaHu 3 MPSHO-apOMAaTUYHMMH KOPEHEIUIOJAAMH BIPOJOBK TPbOX MICSIIB
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30epiranns 3a temneparypu Big 0 mo +5 °C i naroTh migcTaB¥ NPUITYCTUTH IIPO
HasBHICTh AHTUMIKPOOHOI aKTHUBHOCTI KOPEHEIUIONIB Celepu W KOpeHEeBHUIIa
iMOMpY Ta BCTaHOBJICHHS TapaHTIMHOTO TepMiHy 30epiraHHs JOCIIiIKyBaHOI
OpOoAYyKIii. 32 KOMIUIEKCOM OPTaHOJENTUYHMX 1 (PI3UKO-XIMUYHUX MOKA3HUKIB 1151
IPOAYKIIiSl Ma€ BULLY AKICTb TOPIBHSHO 3 KOHTPOJIBHUM 3Pa3KOM.

BucHoBku. Jlo3piBaHHs IpecepBiB 13 M’sica panaHd 3 MPSHO-apoOMaTHY-
HUMH KOPEHEIUIOJaMH 32 OPTraHOJENTUYHOIO OLIHKOIO TIOYMHAE MPOSBISATHCS HA
HIOCTY ¥ 3aKiHUyeThbcsl Ha cimzecsaTty no0y 30epiranus. unamika OydepHocTi
M’sica Y3TOJUKYETBCSA 13 3arajJbHOBIIOMHMH 3aKOHOMIPHOCTSIMH 3MiH IIiJ[ 4ac
JI03piBaHHs mpecepBiB 1 ix 30epirannsa. Bonnouac pH m’sca it AJIO He MOXyTh
BUKOPUCTOBYBATHCS ISl XapaKTEPUCTUKU CTYIICHsI JO3piBaHHS M sica paraHu.

Mikpo0ionoriuni  JOCHIPKEHHS [aloTh MiJICTaBU MPHUIYCTUTH TIPO
HasIBHICTb aHTHMIKpOOHOI aKTUBHOCTI KOPEHEIIOIB CeJepu Ta KOpPEHEBHINA
IMOMpY B CKJIaJli TPECEPBIB.

Tepmin 30epiranHHst mpecepBiB i3 M’sica pamaHu i3 ceJeporo Ta iMOMpOM
Tpeba 0OMEKHUTH TPHOMA MicALAMY 32 Temrepatyp Big 0 mo +5 °C.

Kntouogi crosa: M’ACo paranH, MPSHO-apPOMATHYHI KOPEHETIIIOAN, TOKa3HUKH
SIKOCTi, O€3IeYHICTh MPOAYKIIii, 30epiranHs.
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Iean CHUPOXMAH,
Poxcoaana BOUJ/IYHUK

BIIAHB JOBABOK-AHTHOKCHOAHTIB
HA SIKICTbh qKUPOBHUX HAYHHOK
BAPEABHHX TOPTIB

Ob6rpynmosano 0oyinbHicmb 6HeCeHHs. 000ABOK HCMUXY POZMOPONULT NIAMUCOT
OKpeMO ma 6 NOEOHAHHI 3 OYPUWMUHOBOI0 KUCTIOMOIO OISl HOOOBIUCEHHS MepMIHy 30epi-
2AHHSL JCUPOBUX HAYUHOK 8aApenbHUX mopmis. Buznaueno onmumanbiy 000aeKy 0s Cno-
BibHEeHHs1 OKUCHenHs dcupy — 1 % aemuxy posmoponwii 3 0.2 % 6ypumunosoi Kuciomu.

Knwuosi cnoea: BadenbHi TOPTH, AHTHOKCHIAHTH, >XMHX PO3TOPOIIIIi,
NEPOKCUIIHE YHCII0, KUCIOTHE YUCII0, OCH3UINHOBE YHCIIO.

© Isan Cupoxman, Poxconana BoiidyHux, 2017
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Cupoxman U., boiidynux P. Bhuanue 000a60K-aHmMuOKCUOGHMO8 HA KA4echeo
JHCUPOBLIX HAYUHOK saenbhblx mopmos. O60cHO8aHA Yeneco0OPA3HOCHb GHECEHUs
000aB0OK JCMbIXA pACMOPONWU  NAMHUCTIOU OMOEIbHO U 6 COYEeMAaHUU C SHMAPHOU
KUCTIOMOU 011 NPOONIeHUsl CPOKA XPAHEHUS IHCUPOBBIX HAYUHOK BAperbHbIX MOPmOs.
Onpeoenena onmumanvuas 006aska 01 3ameodaeHus: npoyecca okucienus xcupa — 1 %
aremuixa pacmoponuiu ¢ 0.2 % aHmapHoU KUCIOmbl.

Knwuesvie cnosa: Ba(i)eJ'IBHLIC TOPTBhI, AaHTUOKCHUIAHTBI, JXMBIX PAaCTOPOIIIIH,
MEPOKCUAHOC YHCJIO, KUCIIOTHOC YUCJIO, 6CH3I/II[I/IHOBOC YuCJI0.

IlocTanoBka npodaemu. OnHe 3 OCHOBHUX 3aBJaHb, SIKE BUPIIIY-
I0Th CHEIIaICTH B Taly31 XapuoBOi 010TEXHOJIOT11, — IOJJOBKEHHS TePMiHIB
30epiraHHs MPOIYKTIB XapuyBaHHS 31 30epexeHHsIM iX sikocTi. Le 3aBganns
0CcOONMMBO aKTyanbHe JUid (DaxiBIiB KOHAMTEPCHKOI MPOMHUCIOBOCTI M
Toprisii. TpuBamicTh 30epiranHs MPOAYKTIB XapuyBaHHS 3aJICKUTh Bifl 3MiH,
10 BiOYBAaIOTHCS 3 OCHOBHUMH CKJIQJIOBUMH: JiMigaMu, OLIKaMu, BYTJIe-
BOJIaMHU.

YTBOpEHHS 1 HAKOMUYEHHSI IEPBUHHUX MPOIYKTIB PO3Mady JiIMiliB
(MepeKuciB 1 T1APONEePEeKUCiB) TOKCUYHO BITUBAE HA )KUBUHN OpraHi3M, Xxoua
BITYYTHO HE 3MIHIOE OpPTaHOJENTHUYHI Ta (PYHKI[IOHATBLHO-TEXHOJIOT1UHI
BJIACTUBOCTI XapuoBoro BupoOy. [lomanbiiie OKMCHEHHS JiMiaiB 3 YTBO-
PEHHSIM aNBJETI/IIB 1 KETOHIB (BTOPUHHHMX MPOAYKTIB PO3MaIy JIiIiJIiB)
HajJa€e HWoMmy creur(iuHoro MPUCMAaKy MPOTIPKIOCTI. 3 METOI YMOBiJIb-
HEHHSI IUX TMPOIECIB 0 PEHEeNnTypH XapuyoBUX NPOAYKTIB J0JAIOTh
AQHTUOKCHUJAHTH.

Jlyist oTpuMaHHSI BUCOKOSKICHOT KOHKYPEHTOCITPOMOXKHOI MPOAYKIIi1
HAYKOBIIl BEIyTh MOIIYK €(EKTUBHUX MPUPOJHUX JKEpesl O10JOri4HO
AKTUBHHX CHOJYK, O€3MEeUHUX 1 KOPUCHUX IS CIIOKUBAya, SIKi BUSIBIISIFOTh
KOMIUIEKCHY TIO3WTMBHY [IiIf0 Ha OpraHi3M, 30KpeMa aHTHOKCHIAHTHY,
IMyHOMOJIeTIIOI0Yy TOIIO. IIOTeHIIHI MOMJIMBOCTI JIJII BUKOPHCTAHHS
QIbTEPHATUBHUX 3aMIHHUKIB CHHTETUYHHUX AHTUOKCHJAHTIB JIOCTATHHO
BENUKi, poboTy B IboMy Hampsmi mpoBojsaTh ydeHi CHIA, fnonii Ta
€pponu. TeopernuHi ¥ NpakTUYHI OCHOBM Yy cdepl CTBOpPEHHS
3epHOOOPOITHSHUX MPOAYKTIB MiABUIIEHOI O010JIOT1YHOT I[IHHOCTI Ta iX
30epiraHHs 3HAWNUIM BiIOOpaKeHHsS y poOoTax OaratboX HAYKOBIIIB:
JI. H. [Taturok 1 B. b. Coipiuesa [1], I'. b. PynaBcekoi it H. B. Ilpurynb-
cekoi [2], T.M.JlozoBoi T1a I. B.Cupoxmana [3], JL II. Mamwok,
H. YO. bananepkoi, A. A. [ly6ininoi [4], M. Schirmer & M. Jekle [5] Ta in.

Otxe, npobieMa MOAOBXKEHHS TePMiHY 30€peXeHHs SIKOCTI Oopo-
IIHAHOI KOHAUTEPCHKOT MPOAYKIIIT 1151 MACOBOT'O CIIO’KMBAHHSI 3 ypaxXyBaHHAM
0arato(akTOpHOr0 BIUIMBY PI3HUX YUHHHUKIB BIAMOBIAHO 10 TOTped
CYCHUIbCTBA 3AJIUIIAETHCS AKTYaJIbHOIO.

BadenbHi TOpTH MICTATH 3HAYHY KUTBKICTH KHUPIB, TOMY BOHH XapaKTe-
PHU3YIOTHCSI OOMEKEHOI CTIMKICTIO 10 OKUCHHMX IMPOIIECIB, 10 MPU3BOIUTH
JIO 3HIKEHHSI SIKOCT1 i CKOPOYEHHS TEPMIiHIB 30€piraHHs POy KIIii.

Haii0inpm mnepcrneKTHBHUMHM 1HTI0ITOpAaMU OKHCHEHHSI JKHUPIB €
AHTUOKCHUJAHTHI TperapaT POCIMHHOTO MOXOKeHHs. OCHOBHUMH 3 HHX
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€ ¢heHoNMbH1 CMONMyKU. BimoMo AeKiabKa THCSY TaKUX CIOJYK, IO BHII-
JSI0Th 3 POCAUHHOI cupoBUHHM. HaliOinbpin mommpeHumMu € (praBoHOIAH,
B MOJICKYJIaX SKUX OCH30JIbHI KUTBIA 3B’s3aHI MK COOOIO0 JAHITIOKKOM
3 TPhOX BYTIJIEBOJHUX aTOMIB. BUIBLIICTh (PIaBOHOIAIB XapaKTEpU3yIOTHCS
BITIyTHOIO 010JIOTIYHOIO aKTHUBHICTIO, 30KpeMa P-akTHBHUMU BJIACTUBOCTSIMH.
BoHu mupoko po3noBCIOKEH] B MPUPOAL — Y IUTPYCOBUX, TPeulli, JTUCT-
Kax yato 1 kBiTax. Jlo praBoHOINIB BIAHOCATH TeCIEPUIUH, PyTHUH, KBEPLIETHH,
KaTeX1HH, JIeWKoaHToIliaHu, (JIaBOHU Ta iH. [6].

JlocnmipkeHO aHTHOKCHJIAHTHY AaKTHUBHICTh TaJ[IOUHHKA B’S30JIUC-
TOTO, TPaBH PO3MApUHY, KBITIB pOMAILKH, MIABIIi JIKyBaJbHOI, €BKAJIITA,
3BIp000si TPOMAIPSBICHOr0, ueOpelto, cadenbHUKa, MaJUHU 3BUYANHOI,
TpaBU TOPILSI MTAIIMHOTO, M STH TEPIIEBOi, KBITIB JEPEBil0 3BUYAWHOTO,
co0ayoi KponmuBH M’ SITHJIONATEBOi, Oepe30BUX OpyHBOK, yaru (0epe3oBOro
rpuda), TOIOPOKHUKA BEITUKOT0, POMAIIIKH alTeYHO1, KPOIIMBH JABOJIOMHOT,
JIUCTSI aMapaHTy, KOPIHHA OMaHy BHCOKOTO. BcTaHOBIIEHO, 110 HAHOLIBIITY
AQHTHUOKCUJAHTHY 3/IaTHICTb 13 JOCIHIKEHUX 3pa3KiB POCIUHHOI CUPOBUHU
MaloTh TAJAIOYHHUK B’S30JIMCTHI, TpaBa pO3MapuHy, KBITH pomariku. Lle
OB’ 513aHO 3 BUCOKMM BMICTOM TOKO(EpOoIly Ta KapOTHHOIIB, SIKI TOCHUITIO-
I0Th AHTUOKWCHIOBAJIbHY 37IaTHICTh €KCTPAKTIB 3aBISKU TeprHeHoigaM (eHo-
JbHOTO THUNy. HasBHICTP CHJIBHUX AHTHOKCHIAHTIB, $IKI TMOBHICTIO 1H-
riOyl0Th OKHCHEHHS, HE BUSBJICHO y 3pa3kax TpaBU ACPEBII0 Ta IMOJIUHY
ripkoro. Ili exkcTpakTH MOXYyTh JIMIIE YIOBUIBHIOBATH IIBHJIKICTH
MEePEKUCHOT0 OKUCHEHHS [7].

HayxoBusimu 3 Tloznani (Ilonpmia) gocnipkeHO aHTHOKCUAAHTHI
edexTu Ta po3ueryieHHs o- 1 J-Tokodepony B koHreHTparisax 0.01-0.1 %
Ha TIPOLIEC OKUCHEHHS JKUPY MpU TepMIuHIA 0OpoOIi 3a Temmeparypu
160 °C. Ilig yac excriepumeHTy KoxHI 15 a6o 30 XxB. BU3HAYa)IM 3HAYEHHS
NEPOKCUAIB SK TMEPBUHHHUX MPOIYKTIB OKUCHEHHS Ta p-aHI3WIUH-pPEaK-
TUBHUX CIOJYK 1 TeKCaHaJIl0 — SK BTOPUHHUX MPOJIYKTIB OKHUCHEHHS,
a TAaKO’X BHUBYAJIM CTAOUIBHICTH TOKO(MEpOIiB. 3pa3ku Kupy, 30araueHoro
0-TOKO(EepOJIOM, MAJIM 3HAYHO MEHIIY CTIMKICTh O OKUCHEHHS MOPIBHSHO
31 3pa3KaMu, 110 MICTATh 0-ToKodepor [8].

Biswas A. K., Chalti M. K., SahooJ. pocmimkeHO aHTHOKHCHIO-
BaJbHY AaKTHUBHICTh EKCTPAaKTIB 13 Kapi Ta JUCTS M ATH, OTPUMAHHX 13
BUKOPUCTAHHSIM Pi3HUX PO3YMHHHKIB, iX BIUIMB HA OKHCHIOBaJbHY CTa-
OUTBHICTB JKHUPIB. Y CTAHOBJICHO, IO B PE3yJbTaTl MOPIBHAHHS JIBOX 1HJIU-
BiJlyaJIbHUX JINCTOBUX KATEropiil €TaHOJbHHM EKCTPaKT Kapi Ta BOJHUU
eKCTPaKT M’ STH TOKa3aJid HaWKpalluii piBeHb SKOCTI 3a TECTaMHu 3 JIH-
(beHUImIKpUITigpa3suiioM 3a 3ue0apBieHHIM paaukana ABTS+. HesanexHo
BiJl TepMiHY 30epiraHHsi KOHTPOJIbHI 3pa3Ku Majiyd OuIbIl BUCOKI piBHI pH
1 BMICT BTOPHHHHX MPOJYKTIB, SIKI pearyrTh 3 Ti00apOITypOBOIO KHUCIO-
TOI0. ABTOpH BBaXalOTh, IO Il IPUPOJIHI PEYOBHHHA MOXKYTh BUCTYTIATH SIK
CMIOBUIbHIOBAY1 OKUCHEHHS KUPIB [9].
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JOCAIOAXEHHSA SAKOCTI
XAPYOBHX IIPOAYKTIB

PosrasinyTo BUKOpUCTaHHS OJii 3 HACIHHS MYCKYCHOI JMHI, 30a-
radyeHoi aHTHOKCHIAHTAMU, SIKY OTPUMYIOTh €KCTPAKIIEI HAAKPUTHUYHUM
CO,. Ii pekoMeHIYIOTh BUKOPUCTOBYBATH K MPUPOJHUI aHTHOKCHMAAHT i
NPOIYKT, KOPUCHUH AJisi 310poB’ s mroaunH [10].

3a 10mOMOTro0 METOAY BUCOKOC(PEKTUBHOT PIAMHHOI XpomaTorpadii
JIOBEJICHO BUCOKY aHTHOKCUIAHTHY aKTHBHICTh CYLBITh Brassica oleracea
L. var. costata DC, Brassica oleracea L. var. acephala 1 Brassica rapa L.
var. rapa. AHTUOKCHUJA@HTHA aKTHBHICTh 1 3[IaTHICTh 3B’SI3yBaTH BUIbHI
pajvKanu JOCHIPKEHUX CYLBITH 0OYMOBJIEHa BMICTOM Yy HUX (DEHOIBHUX
CHIOJTYK 1 opraHiyHux kuciot [11].

[IpoBeneni M.-A. Poianf at al. [12] nocnimkeHHS IOBOIATH, IO
KOHIICHTPATH 3 SIT1]1 YOPHUIIL, arpycy, MaJuHU, OKUHU, BUIITHI Ta MOTyHHUII
NPOSBISAIOTH PI3HY AHTUOKCUIAHTHY AaKTWUBHICTb. [HIUBITyallbHa aKTUB-
HICTh KOHLIEHTPATIB MOSCHIOETHCS TEBHHM BMICTOM (DEHONBHUX CIIONYK
(86.57-217.6 MmMonb ranmoBoi KucaoTH/T) i axrorianie (8.47-23.58-10°
y pO3paxyHKy Ha I[iaH1AMH-3-TIFOKO3HI).

Mema Oocnioxcennss — OOIPYHTyBaHHSI BUKOPHCTAHHS Ta BHU3HA-
YEHHS KUIBKOCTI XMHUXY PO3TOpOMNIII SK OKPEMO, TaK 1 B MO€JHAHHI 3
OypIITHHOBOIO KHCJIOTOI JJIS TMOJOBXKEHHS TEPMiHY 30epiraHHs KUPOBUX
HAYMHOK BadeIbHUX TOPTIB.

Marepianu Tta metoau. /[ocimiKeHO aHTUOKCHUAHTHI BIACTHBOCTI
MOPOUIKOMOAIOHUX A00aBOK — ®KMuUXY posropornii B kKiabkocTi 0.5 1 1.0 %
okpemo Ta B moenHaHHi 3 0.2 % OypIITHHOBOI KUCIOTH — Ha KOHIUTEP-
ChKOMY KHp1 AJ1s1 BaeIbHUX 1 MPOXOJIOKYIOUNX HAYMHOK HEJIaypPUHOBOTO
tuny cepii "Biomis" [TAT "BiHHuubkuil 0miitHOXKUPOBUI KOMOIHAT" .

JlocnipkeHHsT TPOBEICHO MPUCKOPEHO-KIHETUYHUM METOJIOM  3a
temneparypu 80+2 °C 3 BUILHMM JOCTYIIOM KMCHIO HOBITPs. 3MiHYy SIKOCTI
JOCIITHUX 3pa3KiB KUPY BU3HAYCHO 32 HATPOMAKCHHSM TEPOKCHUIHUX,
KapOOHIJTBHUX CIIONYK, SIKI pearyrTh 3 OCH3UIWHOM, a TAaKOX BIUIBHHUX
KUPHHUX KUCIIOT.

Posroponma mnsmucra (Silybum marianum (L.)) — Bupn TpaB’s-
HUCTUX pociuH poay Posropomimna poaunu Aiictposi. [lommupena B neHT-
panbHii 1 MiBACHHIN cMy31 eBpomneiichkoi yactuan CHJI, na KaBkasi, y miB-
neHHi yvactuHi 3axigHoro Cubipy, B Cepenniit Asii, 3axigHiii €Bpori,
Maniit Azii, [liBHiunHii Adpuii Ta miBaeHHINA yactuHi ABcTpanii. B Ykpaini
pocTe Sk Oyp’sH Ha MOJAX, Y3I0BXK JOPIr, HA MYyCTUPSX 1 B CYXUX MICIISX.
YacTo KyIbTHBY€EThCS Ha TOPOJIax sIK JEKOpAaTUBHA Ta JIIKApChKa POCIUHA.

[Inomm po3ropomiir MiCTATh 3HAUHY KUTBKICTh (priaBoiraadis (2.7 %),
K1 PIJKO 3yCTPIYAIOTHhCS y MPUPOJI M 3alMILAIOTBCS Y KMHUXY MICIs
BUJIAJICHHS OJIii, sIka BUKOPUCTOBYETHCS SIK O10JIOT1YHO aKTHBHA J00aBKa.
@dnaBodirHaHM, A0 SIKAX BIJIHOCUTHCS CHIIMAapHUH, SBISIOTH COOOI0 CyMIiIll
TPbOX OCHOBHHUX 130MEpPHHUX CIIOJIYK — CHJIKPUCTUHY, CHJIIIaHiHYy 1 CH-
710iHIHY. AHTHOKUCHIOBAJIBHUN €(EeKT CHIIMapuHy 3yMOBJICHUN HOTO
B32€EMOJIIEI0 3 BUIBHUMH paJUKaliaMd O10MOJIEKYJ MEUiHKH 3 yTBOPEHHSIM
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MEHIII arpeCUBHUX CTONYK. 3aBISKU [IbOMY IEPEPUBAETHCS MPOIEC TEepo-
KCUJTHOTO OKHCHEHHS JIMiAIB 1 HE MPOXOJUTh MOAANbIIE PYHHYBaHHS
KITHHHUX CTPYKTYDp [13].

@d1aBOHOIAM PO3TOPOIII TPOSBISIOTh 3HAYHO BHUIY AaHTHOKCH-
JAHTHY aKTHUBHICTh, HDK TOKO(EpOoJ. Y XKMHUXY PO3TOPOII, KPIM CHIIi-
MapuHy, MICTUThCSI 3HaYHA KUTBKICTh 1HIIMX O10JIOTTYHO aKTHBHUX PEUYOBHH,
30KpeMa, >KHpPOpO3UMHHI BiTaMinu (miepeBakae Bitamid E), miHepambHi
PEUYOBHUHU, KUPHI KUCIOTH (maba. 1) [uuT. 3a 14].

Tabnuysa 1
XIMIYHUH CKJIaJ ’KMHUXY PO3TOPONIL IIAMHUCTOI, %o
ITokazHuK Bwmict
Bounora 7.20
binok 21.88
Kup 12.87
JKupHi kucioru, 3 HUX: 22.00
- ninonesa 61.00
- TinONeHo6a. 1.50
- apaxioonosa 2.00
Edipni ol 0.40
ByrieBoau BOIOpo3urHHI 0.80
KiiTkoBrHa 27.38
3ona 6.01
Bimaminu, Mr/xr
®D1aBoHOIIN 2.50
E (Toxodepoun) 47.00
B, (puboduiasin) 1.40
By (mipu1okcuH) 1.34
B, (unankobanamin) 1000.00
[-KapoTuH 0.83
MinepanvHi enemermu, MI/Kr
Iuuk 15.70
Depym 145.70
MarHiit 3516.00
Kapiriit 11200.00
dochop 9600.00

* %% BiJ JKUPHHUX KUCIIOT.

BypIITHHOBY KHCIIOTY BUKOPHCTAHO SIK CHHEPTICT, SIKa Y TIO€HaHHI
13 aHTUOKCUJAHTaMHU MiICUITIOE 1X JIIIO.

PesyabTatn gociaimkenHs. BrommB 100aBOK KMHXY PO3TOPOTIII
(0.5% 1 1 %) okpemo Ta B noeaHaHH1 3 OypmITHHOBOKO KucaoToro (0.2 %)
Ha HaKOMTMYCHHS IEPOKCUIHUX CIIOYK HABEICHO HA PUCYHKY.

[Tin gac 30epiranHs BimOyBajocs MPUCKOPEHE HAKOMUYEHHS Iep-
BUHHUX MPOAYKTIB OKHCHEHHS, 1 TUIBKMA B KIHIIl CHOCTEPIranocsi MOMITHE
CHOBUIBHEHHS IIBHJKOCTI LBOTO mporecy. lle 3ymMOBiI€HO HECTIMKICTIO
T1POTEPEKUCIB 0 J1i BUCOKUX TEMIIEpaTyp 13 YaCTKOBUM MEPETBOPECHHIM
NEPBUHHUX MPOJYKTIB OKUCHEHHS Y BTOPUHHI. [3 MOTIIAMY CIOBITbHEHHS
MPOIIECy OKMCHEHHS, HAMONITUMATBHINIOW BUsSBHIACS H00aBka 1 % xKMuxy
po3topomii 3 0.2 % OypmITHHOBOI KUCIOTH. Lle yMOXIMBUIIO CIOBUTBHUTH
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o Mm: TpoIEeC OKMCHIOBAILHOIO IICYBaHHs >KMpPY B 1.7 pasa micius miectu ai6
O &=: 1B 1.5 pasamicnsa gecstu Ai6 30epiraHHs MOPIBHSIHO 3 KOHTPOJIBHUM 3Pa3KOM.
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TpusanicTh 30epiramns, oid
—— KoHTponb

—&— JKumux postopommi 0.5 %

+++ @+« JKmux postopomnmi 0.5 % + SypumrTHHOBa kucnota 0.2 %

— & — JKMux poztopommi 1 %

— & - JKMux postopommi 1 % + GypmTuHOBa KHcnora 0.2 %

BrummB sxMuxy po3TOpomNIIi Ha 3MiHY MEPOKCHIHOTO YHCIA )KUPY [T BaQeIbHUX
HAYWHOK NpH 30epiranti 3a remmeparypu 80 = 2 °C, mmoins Y2 O/kr

Pa3om 13 nepokcuiamu mig yac 30epiraHHs KUpy 3pocTaja KiIbKICTh
BUIBHUX XUPHUX KHUCIIOT, L0 XapaKTepU3YETbCS 3HAUEHHSIM KHCIOTHOTO

yucna (maoa. 2).

Tabauys 2

BruinB :kMuUXy po3TOpoNnIi Ha 3MiHY KMCJIOTHOTO YMCJIa KUPY
Uit BapeTbHUX HAYNHOK Mpu 36epiranni 3a remmeparypu 80 = 2 °C

Kucnorne uucno xupy,

. mr KOH
Jlobasxu, % 10 Mack xupy 3a TPUBAJIOCTI 30epiraHus, 1io
5 10
Kontpos, 0 % 0.91 2.45
Kmux posropormii 0.5 % 0.87 1.17
JKmvux posroponii 0.5 % + OyprrunoBa kuciora 0.2 % 0.81 1.04
Kmvux posroporri 1.0 % 0.81 0.89
Kwmux pozropormii 1.0 % + 6yprmruaoBa kuciora 0.2 % 0.55 0.86

Sk cBigUaTh OTpUMAaHI JaHi, micis I STH 110 30epiraHHs B )KUPOBII
cymimn 3 gonaBaHHsM 1 % »xmuxy po3ztoponiui B moenHaHHi 3 0.2 %
OypIITHHOBOI KHUCJIOTH KHCIOTHE 4yucio Oyno B 1.7 pa3za MeHIIMM, HIX
y KOHTPOJIbBHOMY 3pa3Ky, a miciis AecsaTH 110 30epiranns —y 2.9 pasa.

Crabinizyroya aKTUBHICTh BUKOPUCTAHUX JT00ABOK M1ATBEPKYEThCS
HaKONMWYEHHSIM BTOPUHHUX MPOIYKTIB OKHUCHEHHS — alIbJIeTi/iB, KETOHIB,
OKCHKHCIIOT, fIKi B3a€MOJIIOTH 13 OCH3UAMHOM (mab./. 3). ONTUYHY TYCTUHY

BU3HaA4UeHO 3a JoBXUHU XBrial 400 HM.

..... % eeesecesecssscscne
0

82



ISSN 1998-2666. Tosapu i punxu. 2017. Ne2

:
........................................................................................................................................ feeeee

Tabauys 3

BrutuB :kMuXy po3TOpoNnili Ha 3MiHY 0€H3UJIUHOBOTO YHCJIA KUPY
st BaeJIbHUX HAYHHOK NPH 30epiranni 3a remmneparypu 80 +2 °C

BensuaunoBe uncno xupy,
. E 1%/cm
Jlobasici, % 210 MacH Kupy 3a TPUBAJIOCTI 30epiranHs, 10
5 10
Kourpois, 0 % 0.006 0.017
Kmux pozroponii 0.5 % 0.005 0.014
Kwmmx posropormri 0.5 % + GypmrrrHoBa kuciora 0.2 % 0.004 0.011
Kwmux pozropomi 1 % 0.004 0.012
Kmux posropormii 1 % + 6ypmruHoBa kuciora 0.2 % 0.003 0.009

HaiiBumly aHTHOKCHIAHTHY JiI0 3a BEIHMYMHOIO OCH3MAWHOBOTO
yucia micas aecatu Ai6 30epiranss mposisuia cymim 1.0 % xMuxy pos-
topori 3 0.2 % OypIITUHOBOI KUCIOTH. Y LIOMY 3pa3Ky >KUPY HaKOIH-
yryiocs B 1.9 paza MeHIie kKapOOHUTBHUX CIOJYK, SIKi PEaryroTh 3 OCH3HUIHOM.
Jlemo HUX4Yy €(PEeKTHBHICTD BUSBUJIA CYyMIlll, J€ KMHXY PO3TOpOMIIi OyJo
BJB1Yl MEHIIIE.

Crabini3yroul BIACTHBOCTI Ha JaecATy 100y 30epiraHHs XHPOBOI
cymimn st BagenbHUX TOPTiB 3a Temmeparypu 80 + 2 °C mposiBuin yci
3allpOMOHOBAH1 BapiaHTU J00aBOK, MPOTE BHUILY AHTHOKHCHIOBAJIBHY IO
MaJId CyMiIlli 3 CHHEPTiCTOM.

BucHoBku. ExcniepumMeHTanbHO JOBEICHO, 10 PEYOBUHU JKMHUXY
PO3TOpONIN IUIIMUCTOI y TO€JHAHHI 3 OYPIITHHOBOI KHCIOTOIO CIIO-
BUIBHIOIOTh OKMCHIOBAJIbHI MIPOLIECH B KOHJIUTEPCHKOMY KU1 JUTSl BaeTbHUX
HAUMHOK TIi/1 4ac 30epiraHHsi, Mo MigTBEP/KY€E aHTUOKCUIAHTHI BIACTUBOCTI
X pedyoBuH. OOTPYHTOBAHO BHKOPUCTAHHA >XMuUXy posropormi (0.5
11.0 %) okpemo Ta B moenHanHi 3 0.2 % OypIITMHOBOI KHCIOTH JUJIs
MOJIOBXKEHHS TePMiHY 30€piraHHs KUPOBUX HAUMHOK Ba(eIbHUX TOPTIB.

CITHCOK BHKOPHCTAHHUX NXKEPEA

1. lamniox JI. H, Cnupuues B. b. ButamuHHO-MuHepanbHble 000TraTHTEIH
i X71e000yIOUHBIX ¥ MYYHBIX KOHIUTEPCKUX M3aenuil. Bonpocsl mutaHus.
2006. Ne 3. C. 50—358.

2. Pyoascvka I'. b., Tumenko €. B., Ilpurynsceka H. B. HaykoBi migxomu Ta
NPAaKTUYHI ACTMEKTH ONTHUMI3allil aCOPTHUMEHTY NPOAYKTIB CIEIialbHOTO
npusHadeHHs : MoHorpadis. Kuis : Kuis. Hai. Topr.-exoH. yH-T, 2002. 370 c.

3.Jloz06a T. M., Cupoxman I. B. HaykoBe oOIrpyHTyBaHHS TOJIMIICHHS CIIO-
KMBHHUX BJIACTUBOCTEH OOPOIIHIHUX KOHIUTEPCHKUX BHPOOIB 3 BUKOPUCTAHHIM
MPUPOJHOI HETpaaHuLiiHOI cupoBUHU : MoHOTrpadis. JIbBiB: JIBBIB. TOPT.-
€KOH. yH-T, 2017. 328 c.

4. Mamox JI. I1., bananpka H. YO., [ly6inina A. A. TexHonorii mpoAyKTiB xapuy-
BaHHSA 3 MiJBUIICHUM BMICTOM OiOJIOTIYHO AKTHUBHUX PEYOBHMH Ha OCHOBI
IUI0AIB Ta srifg : MoHorpadis. Xapkis : XJAYXT, 2014. 178 c.

gILMATOdI XHIdOhdVX

ILOOME BEHHAXIIVOOY



cesemene

JOCAIOAXEHHSA SAKOCTI

XAPYOBHX IIPOAYKTIB

....................................................................................................................................

5.Schirmer M., Jekle M., Arendt E. Physicochemical interactionsof polydextrose
for sucrose replacement in pound cake. Food Rex. Int. 2012. Vol. 48, N 1.
P.291—298.

6. Apmynan E. A., Apumiesa E. A., fnosa JI. ., 3axaposa . ., Menamyn H. JI.
Texnonorus nepepadoTku xkupoB. M. : Arponpomusaat, 1985. 368 c.

7. Holovko M. P., Penkina N. M., Kolesnyk V. V. Antioxidant properties of
some kinds of vegetable raw material. Eastern-European Journal of Enterprise
Technologies. 2011. Vol. 4, N 6 (52). P. 9—11.

8. Nogala-Kaluska M., Korczak J., Elmadfa I., Wagner K.-H. Effect of a- and
o-tocopherol on the oxidative stability of a mixed hydrogenated fat under
frying conditions. Eur. Food Res. and Technol. 2005. Vol. 221, N 3—4.
P.291—297.

9.Biswas A. K., Chalti M. K., SahooJ. Food Chem. 2012. Vol. 133, N2.
P. 467—472.

10. Maznah Ismail, Mariod Abdalbasit, Bagalkotkar Gururaj, Sy Ling Hoe. Fatty
acid composition and antioxidant activity ofoils from two cultivars of
Cantaloupe extracted by supercritical fluidextraction. Grasas y aceites. 2010.
Vol. 61, N 1. P. 37—44.

11. Sousa C., Taveira M., Valentdo P., Fernandes F., Pereira J. A., Estevinho L.,
Bento A., Ferreres F., Seabra R. M., Andrade P. B. Inflorescences of
Brassicacea species as source of bioactive compounds. A comparative study.
Food Chem. 2008. Vol. 110, N 4. P. 953—961.

12. Poianf M.-A., Bragea M., Moigradean D., Stoin D., Gergen I. Evaluation of
antioxidant properties and color structure for some natural concentrates from
berries and garden fruits. Bul. Univ. Agr. Sci. and Vet. Med., Cluj-Napoca.
Agr. 2008. Vol. 65, N 2. P. 351—356.

13. I'envovrue T. I'.  TIpomyKThl [jIsi TIOBBIIICHUS] aJalTUBHBIX BO3MOXKHOCTEH
opranusma. [Inmesas npom-ctb. 2005. Ne 12. C. 58—59.

14. Invoiposa C. K., Ctiboposcbkuii C. E., Ctapoctene O. B. Texnonoris Bupo6is
3 MICOYHOI'O TICTAa 3 BUKOPUCTAHHSIM JHUKOPOCIOi PO3TOPOMIUI IUISIMHCTOI.
XapuyoBa Hayka 1 TexHozorisa. 2010. Ne 1 (10). C. 91—94.

Cmamms naoitiuna 0o peoaxyii 04.09.2017.

Syrokhman 1., Boydunyk R. Influence of antioxidant additives on the quality of
waffle cake fatty fillings.

Background. Waffle cakes contain a significant amount of fat that is why they
are characterized by limited resistance to oxidation processes, leading to lower quality
and reduced shelf life of products. Scientists are constantly seeking inhibitors of fat
oxidation. Herbal antioxidant products are the most promising.

The aim is to justify the use and identify the amount of milk thistle oil cake
(0.5 and 1 %) alone and in combination with succinic acid (0.2 %) for the extension of the
storage of waffle cake fatty fillings.

Material and methods. The antioxidant properties of milk thistle oil cake
(0.5 and 1 %) alone and in combination with succinic acid (0.2 %) on the confectionery
fat for waffle and cooling fillings of non lauric type of "Violia" series by PLC Vinnytsia
Oil and Fat Integrated Plant were studied.

Research was conducted by rapidly kinetic method at temperature 80 + 2 °C with
free access of atmospheric oxygen. Quality shift of fat samples was determined by accumulation
of peroxide and carbonyl compounds, which react with benzidine, and free fatty acids.

Results. Rapid accumulation of primary oxidation products occurred during
storage and there was a noticeable slowdown in the speed of the process only at the end
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of the storage. This is due to the volatility of hydro peroxides to high temperatures with
the partial conversion of primary oxidation products into the secondary ones.

Adding 1 % milk thistle oil cake combined with 0.2 % succinic acid was most
optimal in terms of slowing down the oxidation process.

Conclusion. On the basis of the conducted researches, it was found that milk
thistle oil cake combined with succinic acid inhibit the oxidative processes in confectio-
nery fats for waffle fillings during storage, which confirms the antioxidant properties of
these substances. Using milk thistle oil cake (0.5 and 1 %) alone and in combination with
succinic acid (0.2 %) for the extension of the storage of fat wafer fillings cakes was
substantinated.

Keywords: wafer cakes, antioxidants, thistle oil cake, peroxidation number,
acid number, benzidine number.
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CTPYKTYPHO-MEXAHIYHI
BAACTHBOCTI BICKBITHOTI'O TICTA
3 BOPOIITHOM "3O00POB’sA"

locnidoceno  cmpykmypHo-mexaniyHi  eracmugocmi  OickgimHozco — micma
3 bopowHom "300poe’a". Busnaueno enause i payionanvHy KiibKicmb 60powiHa 3 npo-
powenoco 3epua nwenuyi (bII3[l) na 6’askicmv 6Oickgimunozo micma ma U020
BACMUBOCIT, A MAKOIC NOBHY 3AMIHY NOPOUWIKY KAKAO HA NOPOULOK KepoOy 05 OicKeimy
"llpaza”. Bcmanosneno 30amuicmo BII3I1 i nopowky kepoby 0o cmabinizayii 6 a3xocmi
bickgimnoeo micma.

Knwyosi cnosa: GICKBIT, B’SI3KIiCTh, CTPYKTYPA, IIBUIKICT 3CYBY, KPOXMaJlb.

Kpasuenko M., I1o0dyonustit B., Pomanoeckasn O. CmpykmypHo-mexanuieckue
ceoiicmea Ouckeummnozo mecma c¢ mykoit ''30opoeve’. Hcciedosanvi cmpykmypHo-
Mexanuyeckue ceolicmea Ouckeumnoeo mecma ¢ mykou "30oposve”. Onpedeneno
GIUAHUE U DAYUOHAIbHOE KOJAUHECBO MYKU U3 NPOPAUEHHO2O 3ePHA NUEHUYbL HA
8A3KOCMb OUCKBUMHO20 MeCma U e20 C8OLUCMSEd, d MAaKice NOJHOU 3aMeHbl NOPOUKA
Kakao Ha nopoutox kapoba oasn oucxeuma "llpaea”. Ycmanosenena cnocobnocms Myxku u3
NPOPAWEHHO20 3epHA  NUWEHUYbL U NOPOWKA K3poba K CMAaOuiu3ayuu sa3Kocmu
buckeumno2o mecma.

Kniouesvie cnoea: OUCKBUT, BA3KOCTb, CTPYKTYpPa, CKOPOCTb CABHIa, Kpaxmall.

IMocTanoBka mpodJieMu. 3a piBHEM CHOXHBAHHS KOHIAUTEPCHKUX
BUpOOiB (15 Kr Ha qylIy HaceJIeHHs Ha piK) YKpaiHa mocijae BOCbME MiCIie
B CBITi. binbIra yacTuHa 3 HUX MpuUIiagae Ha OOPOIIHAHI KOHAUTEPChKI BHU-
poOu (6 Kr Ha Ayury HaceneHHs Ha piK), 41 % 3 AKUX CTAaHOBUTH MPOIYKILIIS
3 OickBITHOrO TicTa [1].

bickBiTHI BUpOOM Haje)aTh JO BUCOKOKAJOPIMHUX XapuyOBHX IPO-
nykTiB. Came 1€ 3yMOBJIIOE€ CTBOPCHHS HOBUX BHIB MPOIYKIIi 3 IiJIBH-
IICHUM BMICTOM O1JIka, XapyOBUX BOJIOKOH, BITaMiHIB, MIHEPAJIbHUX PEYO-

© Muxaiiro Kpaguenxo, Boaodumup ITidoyoHuil, Onvea PomaHoscvka, 2017
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BUH 1 3H’KEHUM BMICTOM HPIB 1 MPOCTUX BYTJE€BOAIB. BoaHOoYac BaxxJIMBO
HE TUIBKH TOKPAIICHHS! HYTPIEHTHOTO CKJIaIy, a i 30€peKeHHsI CTPYKTYypPHO-
MEXaHIYHHX BJIACTHBOCTEH OICKBITHOTO TiCTa, SIKi 3ajJ€KaTh BiJ BHYTpILI-
HBOI CTPYKTYpU CHUCTEMHU. BICKBITHE TICTO — TreTeporeHHa emyJbCiiiHa
CHUCTEMa, IO CKJIAJAETbCAd 3 PO3UYMHY BUCOKOMOJIEKYJSIPHUX (SI€YHOTO
Oinka, HAOPSAKIMX KOJIOiAiB OOpOIIHA) Ta HU3BKOMOJEKYJSPHHUX CIIOIYK
(caxapo3u, MiHEpaJIbHUX PEYOBHUH OOpPOIIHA), EMYJIBIOBAHOTO KUPY S€Y-
HOTO JKOBTKAa, HEPO3UMHHUX 3€PEH KPOXMAIIO.

Bupoburku 6iCKBITHUX BUPOOIB BUKOPUCTOBYIOTH CUPOBUHY, siKa O
cIpusiyia MIBUAKOMY 3aMilllyBaHHIO Ta CTIHKOCTI OickBiTHOrOo TicTa. Ko-
POTKOYACHE 3aMillIyBaHHs 30UTOI S€YHO-IYKPOBOI CyMillli 3 OOpPOLTHOM /1a€
3MOTY 3MEHIIMTH HAOPSKAHHA KJICHMKOBUHU, IO MPHU3BOAUTH A0 IIiJIBU-
ICHHS i1 MPY>XKHOCTi, YHACTIJOK YOro BHUIIEYEHHUN OICKBIT cTae OUIbII
IibHOT cTpykTypu. [linm yac 3aminryBaHHS TpPaguIiiHOTO OICKBITHOTO
Ticta (XOoMogHUM abo TapsYyuM CHOCOOOM) OJIHUM 13 OCHOBHHUX BOJIO-
MOTJIMHAJIFHUX KOMITOHEHTIB BHUCTYIIAE€ KIJIEHMKOBHHA MIIIEHUYHOTO OOpOIIIHA,
sKa popMye CTPYKTypy OiCKBIiTa.

[Ticnsa anami3zy cy4acHUX JIITEpaTypHUX JKepen OyJI0o BCTaHOBJICHO,
10 YJOCKOHAJIEHHS ICHYIOUHX TEXHOJIOTiM OICKBITHHUX HamiBhaOpuKaTiB
CHpsIMOBaHe MEePEeBAKHO HA BUKOPUCTAHHS PI3HOT HETPAIULIHHOT CUPOBUHU
3 METOI0 PETyJIOBaHHS TIMOXHWBHOI I[IHHOCTI Ta MIABUIIEHHS CTIHKOCTI
OICKBITHOTO TiCTa 1]l Yac BUPOOHMIITBA Ta BUMIKaHHS [2—17].

Ax noseneHo M. M. Kanakyporo [2], crijbHEe BUKOPHUCTAHHS TOJ-
piOHEHUX cupUx OyJIBO TomiHAMOypa Ta KCaMIaHy CTaOLIi3y€e sIEUHO-IYKPOBY
CyMilI TIp¥ BUPOOHUIITBI OICKBITHUX HamiB()aOpUKaTiB, CIIpUsie 3HUKESHHIO
edexTuBHOI B’si3kocTi OickBiTHOro ticta. 3a ganumu I. b. Kpacunoi 31
cmniBaBTOopamu [3], J0JaBaHHS KapTOIUIIHUX XapyoBUX BOJOKOH 1 30 %
COEBOTO HAIIB3HEKUPEHOTO OopolHa [4] MPUBOIUTH O 3HUKEHHS B’S3-
KOCTI1 OICKBITHOTO TICTa, III0 aBTOPaMH B1I3HAYAETHCSA SIK TO3UTHUBHUM €(EKT.

Hayxosisimu T. O. JlicoBebkoro, H. B. Hopaoro Ta O. I'. [IpsikoBumM [5]
BCTAHOBJICHO 3/IaTHICTh E€KCTPYJOBAHOI'O KYKYypyI3stHOro OopouiHa 10
cTabimizamii B’SI3KOCTI OICKBITHOTO TICTa IMPHU 3POCTAaHHI HMIBUIKOCTI 3CYBY
B miamasoni 12.0-25.0 ¢, ocoGmuBo 3 BuKOpHCTaHHAM 50 % TaKoOro
oopomrHa. HaykoBo OOIpyHTOBAHO, 110 3aCTOCYBaHHS OOpOIITHA 3 HACIHHS
JHOHY 3aMICTh MIIEHUYHOTO Ja€ 3MOTY OTPUMATH OUIbIN B’sI3Ke OICKBITHE
TICTO ¥ 3MEHIIWTHU TJIACTUYHY JedopMaliiro TOTOBUX BUPOOIB [6]. 3a3Ha-
YEHO MO3UTUBHUN BILIMB J0JIaBaHHS B OICKBITHE TICTO OOpOIITHA 2 TaTyHKY
3 TBepAOi MINCHUIl, y 5AKOI BUIaIeHO (pakiliio 3apojika, 3aBIsKA Mij-
BUILICHHIO B’SI3KOCTI, 10 YMOXIJIMBIIIOE CTAOUII3yBaTH CTPYKTYpy TiCTa Ta
OTpUMATH FOTOBUI BUPIO 13 OUIBIIKM MUTOMUM 00’€MOM 1 MOPUCTICTIO [7].
O. B. Makapogoro, K. I'. IopradoBoro Ta O. H. Koty3aki [9] BcTaHOBIEHO
MOXJIMBICTD PETYJIIOBaHHS B’A3KOCTI OICKBITHOTO TICTa 3 BUKOPUCTAHHSIM
OopolIHa 3 pI3HUX MPOIYKTIB MEPEepOOKH TIpeuKku: OOpOIIHO 3 Tigpo-
TEPMIYHO 00pOOJIEHOT KPYIHU MiJIBUILYE B’SA3KICTh 32 PAXyHOK MPUCYTHOCTI
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XapyoBUX BOJIOKOH 1 KIJIEHCTEPU30BAHOIO KpPOXMAJIO, SIKI BOJIOJIIOTH
BEJIMKOIO BOJIOTO3B’ I3yBaJILHOKO 37]aTHICTIO, @ 3 HEOOPOOICHOT — 3MEHIITYE.

Otxe, naHi BUMIpIOBaHb B’SI3KOCTi, a TaKOX CHOCOOIB ii pery-
JIOBAHHS YMOJKJIMBIIIOE ITUIECIIPSIMOBAHO BECTH TEXHOJOTIYHHUN TMPOIIEeC
3 METOI0 OTpUMaHHs OICKBITHOro HamiB(aOpukary i3 3aJaHUMHU BIIACTH-
BOCTSIMHU.

OmHuM 13 WUIAXiB BUPIMIEHHS Ii€l mpoOnemMu € po3poOka Ta
BIIPOBA/KEHHSI HOBUX TEXHOJOTIM OiCKBITHMX BHPOOIB 13 BUKOPHUCTAHHSAM
OopoIIHa 13 MPOPOIICHOTO 3€pHA MIIEHUII Ta MOPOIKY KepoOy [18-20].

Came TOMYy Mema pobomu — BU3HAUYEHHS BIUIMBY KOHIIEHTpauii 60-
pOIIHA 3 TMPOPOILEHOTO 3epHA MIIEHHUIIl Ta MOPOIIKY KepoOy B pelentypax
Ha CTPYKTYPHO-MEXaHI4H1 BJaCTUBOCTI OICKBITHOTO TiCTa.

Marepianu ta metoau. O0’€KT IOCHIKEHHS — TICTO s OiCKBiTa
OCHOBHOTO Ta 3 3amiHor 10, 20, 30, 40, 50 % GopoiHa BUIIIOTO TaTYHKY Ha
BII3II; GickBitHe TicTo ansa macisHoro Oickeita "IIpara" Ta i3 3aMiHOIO
100 % mopo1iky Kakao Ha MOPOIIOK KEPOOy.

JlocmipkeHHsT IPOBEICHO Ha poTalliiHoMy Bicko3umetpi "Peorect-2"
Ha cucTeMi IWIHAPIB S, S33a Temneparypu 20 °C [21].

Hanpyry 3cyBy 1 B’sI3KicTh po3paxoBaHO 3a (opMyJaMH JUIsl BiAIo-
BiJIHUX 3HAYCHb IIBUIKOCTI 3CYBY.

Hanpyry 3cyBy 7, BU3Ha4eHO 3a (hOpMYJIOI0:

1.,=Zz'd,

. 2
Jie z — KOHCTaHTa MWIIHApa, TUH/CM”;
a — 3HAYCHHS MOJIUTKY IIKAIH Ha TIPUIIa/Ii.

EdextuBHy B’S3KICTh 77 BU3HAYEHO 32 (OPMYJIOIO:
n=r,:D, 100,

ne 7 — eeKTUBHA B SI3KICTh, [1a-c;
2
7, — HaTIpyTa 3CyBY, JJHH/CM
D, — mBHIKICTB 3CyBY, CEK .

Pe3yabTraTn gocaigkeHHs. BaXIMBUM TEXHOJOTIYHUM MOKa3HH-
KOM OICKBITHOTO TICTa, SIKMM 3yMOBJIIOE€ CTIMKICTh MIHOMOIOHOT CUCTEMU
70 1ii HaBaHTaXE€Hb, € WOro B’s3KICTh. Ll peonoriyna xapakTepHCTHKA
nepedyBae y TICHOMY B3a€MO3B’sI3Ky 3 BHYTPIIITHBOIO 0yI0BOIO OICKBITHOTO
TicTa. Bucoka CTpyKTypHa B’S3KICTh BH3HA4Ya€ MEXaHIYHY MIIHICTh TICTA,
TOOTO CTBOPIOE MPYXKHUN KapKac, 110 HAJAE CUCTEMI MEeBHI (13UKO-XIMIYHI
BJIACTUBOCTI TBepAoro Ttiia. CTaOuibHICTH OICKBITHOTO TICTa 3yMOBJIE€HA
NEePEeBaXXHO B’A3KICTIO BUXIAHOI CyMIlll, O[O0 32 YMOBH (DIKCOBAHOI TE€MIIE-
parypu npuroryBanus (20-25 °C) 3a0eXHuTh Bi KUILKOCTI CYXHX PEYOBHH,
IPHUCYTHOCTI BOJIOTO3B’3YBAJIbHUX PELENTYPHUX KOMIIOHEHTIB, KOHIIEH-
Tpauii uykpy toio. [I{o6 3pobutu niny OuiblI CTIMKOIO 1 cTaOLII3yBaTH ii,
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Tpeba BBECTU JO CKJaay IOBEPXHEBO AaKTUBHI PEUYOBHUHHM, SIKI 37aTHI
HiABUIYBaTH B’SI3KICTh AUCHEPCIHHOTO CepefoBHIa OICKBITHOTO TiCTa.
Busnaueno epexktuBHy B’A3KICTh TicTa ajsl OiCKBITa OCHOBHOTO (puc. 1-3)
ta OickBita "lIpara" (puc. 4; 5) 3a pi3HHX 3CyBHUX naedopmarliii 3anexHo
Bix BMicTy BII3II i mopomiky kepoOy.

3a OTpUMAaHUMHU JAaHUMH IOJ0 KPUBHX Teuii TicTa sl OICKBITa
ocHoBHoro 3a BmicToM BII3II Big 0 1o 50 % y Bcix 3pa3kax BCTAHOBJICHO
(muB. puc. 1) 3HWKEHHS B’SI3KOCTI 13 30UIBIICHHSM MIBUAKOCTI 3CYBY, IO
no0pe y3roJKyeTbcsl 3 BIJOMHUMH HayKOBUMHU mpausmu [2—12] Ta nae
3MOTY BIJTHECTH III0 TIOJIIIUCTIEPCHY CUCTEMY JI0 HEHBIOTOHIBCHKHX P1UH.

50 -x ‘
B’s3kicTb,

K n, Ia-c

XX
\x HIBuaxicTs
10 T——7N\g ~x / / / 3cyBy, D, ¢!
r e
\2}:%\ A
O 1 1 1 1 1 M
0 5 10 15 20 25

Puc. 1. 3anexHicts eeKTUBHOT B’ SI3KOCTI TicTa /I OICKBITa OCHOBHOTO
B1J1 IIBUIKOCTI 3cyBY 3a BMicToMm BII3II, %:
1 —0 (kouTposp); 2 —10; 3 —20; 4 —30; 5—40; 6 — 50

3rigHO 3 MPEACTABICHUMH PE3yJIbTaTaMH BCTAHOBJICHO 3arajbHY
TEHJICHIIIIO, SIKa TOJISAra€ y HE3HAYHOMY MIJABUIIEHHI B S3KOCTI TicTa IS
OiCKBITa OCHOBHOTO TpPH 3aMiHI OOpOIIHA MIIEHUYHOTO Ha OOPOIIHO 3
MPOPOIIICHOTO 3epHa mmmeHuni B Mexax Big 10 mo 50 % BimHOCHO
KOHTpOt0. Tak, 3a BUBUEHUX 3CyBHHX nedopmariit Big 0.167 mo 24.3 ¢!
B’SA3KICTh JIOCTIKYBAHOTO TicTa (KOHTPOJIIO) 3HUXKYEThCS Bin 49.6 mo
1.4 Tla-c. 3amina 6opomna nmennanoro Ha BIT3I1 y mexax Bix 10 1o 50 %
NPU3BOIUTH 0 3MEHILIEHHS B’S3KOCTI B TUX )K€ MeXax, a came — 3 49.6 1o
1.59-3.09 ITa-c.

[Ipu BHUBUYEHHI 3aJI€)KHOCT1 €(DEKTUBHOI B SI3KOCTI TicTa JJisg OICKBITa
ocHoBHoro Bix Bmicty BII3II 3a ¢ikcoBanoi mBuIKOCTI 3cyBY 24.3 ¢!
(muB. puc. 2) Bugineno nBi ninsaku — B Mexax 0-30 ta 30-50 % 3aminu
6opouna nennyHoro Ha BII3I1, 3a sikux croctepiraeTbest pi3Ha IHTEHCUB-
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HICTh TiJABUINEHHS e(eKTUBHOI B’s3kocTi. Tak, y mepiomy iHTepBali
nigBUIeHHS B’si3K0cTi BinOyBaeThest Ha 40.8 % (3 1.42 no 2.00 I1a-c), a B
apyromy —Ha 50 % (3 2.00 mo 3.00 ITa-c).

32

B’s3kicTh,
n, Ia-c m]

2,8
26 T /
L C

24

30 T

2,2

2,0 T

1.8 L1
16 0
14 c/
1.2 : : : : : : :
0 10 20 30 40 50

Bwmicr BIT3II, % —

Puc. 2. 3anexHicts epeKTUBHOI B’SI3KOCTI TicTa i OICKBITa OCHOBHOTO
. . . -1
Bix BmicTy BII3I1 3a mBuakocTi 3cyBy 24.3 ¢

[linBumieHHs: B’SI3KOCT1 TicTa A OICKBITa OCHOBHOIO 3a BMICTY
BII3II Bume 30 % € HeOakaHUM, OCKUIBKH YCKIIAIHIOETHCS MPOIEC Mepe-
MIIITYBaHHSI, TICTO TipIie GOPMY€EThCS, 3HUKYETHCS HOTO CTIMKICTh. YHACI-
JIOK IIbOTO 3MEHIITYEThCS MMTOMUI 00’ €M 1 OPUCTICTh BUTICUEHUX OICKBITHUX
HariB(aOpHKartiB, 10 OYJIO MATBEPIKEHO MPOBEACHUM MPOOHUM BUTTIKAHHSIM.

BuBueHHAM 3aKOHOMIPHOCTEH MOBEIIHKK HAMPYTH 3CYBY TICTa IS
OiCKBiTa OCHOBHOIO 13 3amiHOIO TiIeHnyHoro OopomHa Ha BII3IT y
kubkocTi 30 % (muB. puc. 3) BCTAaHOBJIEHO 30UIBIICHHS 1ILOTO MOKA3HUKA
Ha 8.2-17.4 % BIIHOCHO KOHTPOJIIO TPHU MIBUAKOCTSIX 3CcyBY Bim 0.17 mo
72.9 ¢’'. To6TO NpH OAHAKOBHX 3CYBHHX AeOPMAIIisX PyilHYBaHHS CTPYK-
TypHu TicTa i OICKBITa OCHOBHOTO HACTyMHa€ 3a OUIBIIOT0 MEXaHIYHOTO
BIUIMBY. lle mosicHIOE€ MiABHUINEHHS CTIMKOCTI OICKBITHOTO TicTa a0 il
pYIHIBHUX HaBaHTAKEHb.

XapakTepHOI BIIMIHHICTIO TEXHOJIOTI] TicTa /st Oicksity "IIpara"
Bl TicTa sl OICKBITAa OCHOBHOTO € IHIIE CIIBBIJHOIIEHHS OCHOBHHX
peIenTypHUX KOMIIOHEHTIB, BHECEHHSI BEPIIIKOBOTO Macia, a TaKOX JIEII0
3HMKEHUU BMICT CyXHX peuoBHUH Y TicTi (59.1-59.9 % npotu 62.0-62.8 %).

Hapenena cnenudika ticra ansa Oickita "l[lpara" moscHioe HUKY1
3HAaYeHHs MOro ePEeKTUBHOI B’SI3KOCTI (IUB. puc. 4, mo3. I) B iHTepBaii
mBuakocter 3cyBy Bim 0.167 mo 24.3 cl, 0 JIEKUTh Yy Me)Kax
44.6-1.2 [1a-c.
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[Ipu mocnimxeHHl €eKTUBHOI B’S3KOCTI OICKBITHOTO TiCTa 3 BMIC-
toM 30 % BII3II i mopomkoMm KepoOy BCTaHOBJICHO HE3HAYHE 3HIKEHHS
B’s13k0CTi B Mexkax 43.21-1.20 Ia-c (muB. puc. 4, 103. 4) BIIHOCHO KOHTPOJTIO.

50

gILMATOdI XHIdORhdVX

Hampyra
3cyBy, [la /_D/D
O O
2
HIBuaKicTh
3cyBy, D, ¢!
40 50 70

JUIs TicTa O0ICKBITA OCHOBHOTIO:

Puc. 3. 3anexxHicTh HAPYTH 3CYBY BiJ MIBUIKOCTI 3CYyBY

80

I — XOHTpOIb; 2 — 13 3amiHOI0 30 % nennyHoro 6opourHa Ha BIT3I1

50

40

30

I — xoHTpOJb; 2 — 13 3amiHOI0 30 % nuennyHoro 6opourHa Ha BIT3IT;
3 — 13 3aMIHOIO MTOPOIIKY KaKao Ha IMOPOIIOK Kepooy; 4 = 2+3
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Puc. 4. 3anexHicth eeKTUBHOI B SI3KOCTI TicTa
nuist 6icksita "[Ipara" BiJ MIBUAKOCTI 3CYBY:
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[TopiBHsUIBHUM aHaTI30M €(EKTUBHOI B SI3KOCT1 3a3HAYCHHUX 3Pa3KiB
Ticta (muB. puc. 5) 3a dikcoBaroi mBHAKOCTI 3cyBy 24.3 ¢ mOBeaeHO, IO
BukopuctanHs BII3Il npuBogute 10 migBuiieHHs B’s3KocTi Ha 15.3 %
(31.24 ngo 1.431la-c), 3amiHa MOPOIIKY Kakao Ha TMOPOLIOK Kepoly
o0yMmoBITIO€ 3HMKEeHHS B’ si3kocTi Ha 17.7 % (3 1.24 mo 1.02 Ia-c), a 3pa3ok,
B SIKOMy ojHoudacHO BukopuctoByeThcsi BII3II 1 mopomok kepoOy, mae
B’s13KicTh Ha 3.2 % HUK4y 3a KOHTpOJIb, a came — 1.20 [la-c.

1,6
- B’s3KicTh,
14 +—n,Ia-c

1,2

1

0,8

0,6 T

0,4

02 T
0 /

1 2 3 4

Puc. 5. 3anexHicTb eheKTUBHOI B I3KOCTI TicTa
qurst GickBita "Tpara" 3a mBHAKOCTI 3¢yBy 24.3 ¢
1 — KoHTpOIIB; 2 — 13 3amiHOI0 30 % mmennuHoro 6oporrxHa Ha BII3I1;
3 — 13 3aMIHOIO IOPOILIKY KaKao Ha MOPOUIOK Kepoly; 4 = 2+3

OTxe, Mpu OJHAKOBOMY 3HA4Y€HHI IIBUAKOCTI 3CYBY PYHHYBaHHS
CTPYKTYpH HACTyla€ MpPU MEHIIWX 3HAYEHHSIX HANpyTH 3CyBYy. OYeBHIIHO,
yepe3 BHUCOKHUI BMICT MOHOCAXapuAiB 1 HHU3BKUH BMICT BOJOr03aTpHu-
MYyBaJIbHUX KOMIIOHEHTIB y MOPOIIKY KepoOy MOro noaaBaHHs 31HCHIOE
necTabimi3younii epeKT Ha CTPYKTypHO-MEXaHIYHI BJIACTUBOCTI MIHHOI
CTPYKTYpH OICKBITHOTO TiCTa 3a PaXyHOK PO3PIHKEHHS CHCTEMH.

BucnoBku. 3a po3po0JIEHOI0 TEXHOJIOTI€0 JOBEIEHO MOXKIUBICTH
1 nouinbHIcT, BUkopucTanHs BII3I1 Ta mopomiky kepoOy B pelentypax
oickBiTHOrO Ticta. 3amiHa 30 % OopomHa nmennynoro Ha BII3II y TicTi
Jutsi OICKBITa OCHOBHOTO TMIiJBHUIINY€E HOro e€(peKTUBHY B’SI3KICTh 1 YMOX-
JUBIIIOE OTPUMATH OUTBIN CTIAKY JO 3CYBHHUX HAMpyXeHb MIHOMO10HY
cucremy. 3amina B Ticti uist Oicksita "Ilpara" 30 % GoporrHa nieHnyHOro
Ha BII3I1 1 mopoiiky kakao Ha MOPOIIOK KepoOy a€ 3MOTY OTPUMATH TICTO
3a PEOJIOTIYHUMU MTOKa3HUKAMH, SIKi HE TIOCTYTMAI0THCS KOHTPOITIO.

Hactynaum eramom po6otu Oyne npocmimkeHHs BrumBy bBII3II
1 TOpOIIKY KepoOy Ha NOKMBHY LIIHHICTh BHUIIEUYEHUX OICKBITHUX HaIliB-
¢dabpukaris.
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Kravchenko M., Piddubnuy V., Romanovskaya O. Structural and mechanical
properties of egg sponge dough with flour ""Zdorovia'

Background. Having analysed the modern references it was established that
improvement of the existing technologies of biscuit semi-finished products is directed
mainly to using various nonconventional raw materials to regulation the nutritional value
and increase stability of egg sponge during production and baking [1-17].

Technological process for the purpose of receiving a biscuit semi-finished
product with the set properties allows to conduct its regulations given measurements of
viscosity and ways purposefully.

The aim of the work is to define the influence of concentration of flour from
germinated seed of wheat (FGSW) and the powder of kerob in compoundings on
structural and mechanical properties of egg sponge.

Material and methods. Research object is dough for the basic biscuit and with
replacement 10, 20, 30, 40, 50 % of high-grade flour for FGSW; egg sponge for an butter
biscuit "Praga" and with replacement of 100 % of powder of cocoa with the powder of
kerob.

The research is conducted on the rotational Reotest-2 viscometer on the system of
S, S5 cylinders at a temperature of 20 °C [20].
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Shift tension 7, is determined by a formula:
T,=za,

where z is a constant of the cylinder, dynes/cm’;
a — value of division of a scale of the device.

The viscosity # was determined by a formula:
n=r,:D, 100,

where 7 is effective viscosity,
Pa - ¢, 7, — tension of shift, dynes/cmz,
D, — shift speed, ¢

Results. By results of a research the general tendency of insignificant increase in
viscosity of dough for a basic biscuit when replacing wheat flour by FGSW ranging from
10 up to 50 % concerning control was established. At the fixed speed of shift
24.3 5! (figure 2) two sites — within 0-30 and 3050 % of replacement of wheat flour for
FGSW at which various intensity of increase in effective viscosity is observed were
identified. So, in the first interval increase in viscosity is by 40.8 % (from 1.42 up to
2.00 Pas-c), and in the second by 50 % (from 2.00 up to 3.00 Pas-c).

The specifics of dough for a biscuit "Praga" explain low values of its effective
viscosity (see figure 4, poses. 1) in the range of speeds of shift from 0.167 to 24.3 s™' that
lies within 44.6—1.2 Pas-c.

While researching the effective viscosity of egg sponge containing 30 % of
FGSW and the powder of kerob insignificant decrease in viscosity within 43.21—
1.20 Pas-s was established with (see figure 4, poses. 4) concerning control.

Conclusion. Due to the developed technology an opportunity and expediency of
using FGSW and the powder of kerob in compoundings of egg sponge was proved.
Replacement of 30 % of wheat flour by FGSW in the test for a biscuit of the basic
increases its effective viscosity and allows to receive foamy system, steadier to shift
tension. Replacement in the test for a biscuit "Praga" of 30 % of wheat flour for FGSW
and cocoa powder on the powder of kerob allows to receive dough with the rheological
indicators which aren't conceding control.

Keywords: biscuit, viscosity, structure, shift speed, starch.
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YOK 637.142.2

Bixkmopia THILHIEBUY,
Hadisa YUKYH,
KOaia TOHYAP

KIHETUKA ®EPMEHTOAI3Y AAKTO3HU
MOAOYHOI CHPOBATKH

Hns eupiwenns npobremu cmeopeHHs HU3LKOIAKMO3HUX XAPUOBUX NPOOYKMI6
VOOCKOHANIEHO MEXHON02IH0 BUOAICHHS AKMO3U 3 MONOYHOI cuposamiu. JlocnioxceHo
éniue memnepamypu, uacy, pH cepedosuwa, naasnocmi akmueamopie na npoyec ¢ep-
MEeHMAamueHo2o 2i0ponisy 1aKmo3u Mono4Hoi cuposamxu. /Jogedeno, wjo payionansHuMu
ymoeamu npoyecy € t=50°C, pH 5-5.5, a egedenns 2 %-co pozuuny CaCOj cnpusie
akmugizayii pepmenmonisy 1aKmo3su.

Kniouoei cnosea: mincupHa cupoBaTka, Temmeparypa, pH, ¢epmeHT MikpoO-
HOTO MTOXO/DKEHHS, JIAKTO3a.

T'nuyeeuu B., Yuxyn H., I'onuap I0. Kunemuxa chepmenmonuza naxkmo3sol
MOIOYHOIU cblgopomKu. /[ pewienus npodiemvl Co30aHUs HU3KOIAKMOZHbIX NUUJeEbIX
HNPOOYKMOB  YCOBEPULEHCMBOBAHA MEXHOA02US  YOANeHUs JIAKMO3bl U3  MOLOYHOU
cvigopomku. Hccnedosano enuaunue memnepamypul, epemenu, pH cpedsi, Hanuuus
aKmueamopog Ha npoyecc (epMeHMAmueHo20 UOpPoIU3aA  JAKMO3bl  MOJOYHOU
cblopomku. JoKazano, umo payuoHaibublMu yeaosusmu npoyecca ssasemces t=50°C,
pH 5-5.5, a esedenue 2%-20 pacmeopa CaCOj; cnocobcmseyem axmusuzayuu ¢hepmer-
MoNU3A 1aKMO3bl.

Kniouesvie cnosea: moAChIpHas CHIBOPOTKA, Temmeparypa, pH, d¢epmeHT
MHUKPOOHOTO MTPOUCXOXKICHHS, JTAKTO3a.

IlocranoBka mnpobaemu. ChOrojiHI B YChOMY CBITI TPOJOBKYE
3pOCTaTH IHTEPEC 10 BTOPUHHOT MOJIOYHOT cupoBUHHU. [lepeaycim 1ie cTocy-
€THCSI TEXHOJIOT1M TIMOOKOI MEepepoOKH MOJOYHOI CHUPOBATKH — IIHHOTO
MPOIYKTY MEepepoOKH MOJIOKA, IO YTBOPIOETHCS TMPU BUPOOHHUIITBI TBEP-
JIOTO Ta KHUCIOMOJOYHOTO CHpYy, Ka3eiHy. [3 MOJIOYHOIO CHpOBATKOIO
BTpauaetbcs 10 30 % OinKiB MOJoOKa, a Takox Maibke 95 % BuUCOKO-
SAKICHOTO MOJIOUHOTO IyKpy Jakto3u. [lonan 54 % obcsry BUpOOHHUIITBA
HATypadbHOI CUPOBATKH — II€ TiJCUpPHA (CON0Ka) cupoBaTka. [[pyre micie
HaJICKUTh CUPOBATIIl, OTPUMaHIH BiJl BUPOOHUIITBA KUCIIOMOJIOYHOTO CUPY,
1 He Outbire 1 % cTaHOBHUTH Ka3eiHOBa cupoBaTka [1; 2].

Ha cporomni B Ykpaini oOcarn CHpOBaTKH BCIX BHIIB CTAaHOBJISATH
maiike 200 T/pik. binbmie momoBunm ii pecypciB — 59 % — mpomaroTh
MiAMPUEMCTBAM arpoOMPOMHUCIOBOTO KOMIUIEKCY SK KOPM ISl XyIoO0w,
nonan 20 % — 37MBalOTh B KaHami3allildHI CUCTeMH, mpubimuzHo 25 % —
BIINPABISAIOTh Ha MOJAIBIIY MEPEpOOKy 3 METOI0 OTPUMAaHHS MPOAYKTIB

© Bixmopis I'hiyesuu, Hadis Yuxyn, FOaia T'onuap, 2017
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s exkcrnopty [3]. Ilopoky B €Bpocoro3i MOJOYHA MPOMUCIIOBICTh BH-
poOnsie 75 M T cupoBaTku, Maibke 40 % oOcary ytumizyerbes. s
BUpIIIEHHS POoOIeMu 30yTy CUPOBATKHU K MOOIYHOTO MPOAYKTY MOJIOYHOT
ramxy3i €Bpomeinchkow acoriaiiero cupoBaTkoBux npoaykTiB (EWPA)
npuiiHato CremiansHy nporpamy [4].

Came TOoMy mepepoOka BTOPMHHOI MOJIOYHOI CHPOBHHH, 30KpeMa
CUPOBATKH, € aKTyaJlbHUM 3aBAaHHIM. J(OCTIDKEHHS B IIbOMY Hampsimi
MEPCIEKTUBHI — 1X YCIIIIHE 3aBEPIICHHS YMOXJIMBUTH PO3POOUTH HU3KY
HOBUX €(DEKTUBHUX TEXHOJIOT1H.

OCHOBHMMH HaIpsiMamMl TPOMHCIIOBOI MEpEepOoOKH MOJIOYHOI CH-
poBatku ¥ BukopuctanHs ii B €C, CIIA Ta VYkpaiHi € BUpOOHHUITBO:
MOJIOYHOTO IYKpPY-CHPLIIO, CUPOBAaTKH 3TyIIEHOI 0e3 IyKpY, CUpPOBATKU
3TYIIEHOT 13 IYKPOM, CYXOi MOJIOYHOi CHUPOBATKH, MOAU(]PIKOBAHUX MPO-
JYKTIiB 13 MOJIOYHO1 CHPOBATKU — JIEMIHEPaIi30BaHO1 CUPOBATKH, 31 3HUKE-
HUM BMICTOM JIaKTO3U Ta KOHIIGHTpaTy cupoBaTkoBux OuIkiB [1; 3; 5].
Po3pobrieHo Hu3Ky TexHomoriid HamiB(aOpuKkaTiB 1 KyJiHaApHOI MPOIYKIIT
JUTA TATPUEMCTB PECTOpaHHOTO Oi3Hecy [6; 7).

[lepepobka MOJIOUHOT CHpPOBAaTKH, HE3BAKAIOUM HA YUCIEHHI pO3-
poOKu B 111K cdepi, CTpUMYEThCS 3 6araTbox MPUYUH — BUCOKA IIBHJKICTh
NICYBaHHS, HHU3bKA CTIMKICTh BUPOOJICHHX MPOIYKTIB, HEMEPEHOCUMICTh
JIOJIbMU 3 HU3BKOIO JIAKTO3HOIO aKTHBHICTIO MPOJYKTIB HA OCHOBI MOJIOY-
HOT CUPOBATKH, BIIIAJICHICTh MICIIb OTPUMaHHS CHPOBUHU BiJ MICI[b 30yTy
i€l MpOAYKIlii, TPYIHOI, MOB’s3aHl 3 ii TpaHCIOPTYBaHHSM, HE3HAYHI
1HBECTHIIIi B MOJIOUHY IIPOMHCIIOBICTb, BIICYTHICTh KOIITIB Ha BIIPOBAHKEHHS
CyYaCHUX TEXHOJIOTIH 1 3aKymiBIIO OOJaJHAHHS, M SIKUA KOHTPOJIb €KO-
JIOT1YHO1 CTY>K0U 110710 ()aKTiB CKUJAHHS CUPOBATKH B CTIYHI BOJIH.

Bupimensst npo6iieMu HETIepeHOCUMOCTI JIAKTO3U € HaWOUTBII CKIIaI-
HHAM 1 MOXKJIMBE AEKIJbKOMa IUIIXaMH. 3T1HO 3 BU3HAYEHHSIM, HaBEICHUM
y Konmekci YnopaBmiHHS 3 caHITapHOTO HArJSAAY 3a SKICTIO Xap4yOBHUX IPO-
nyktiB 1 meaukamenTiBs CIIA (FDA), "cupoBaTka 31 3HM)KEHHM BMICTOM
JAKTO3W — 1€ PEUOBWHA, SIKy OTPUMYIOTh IUISXOM BUJAJICHHS JIAKTO3U
3 cupoBartku". HailOuTblll MOMIMPEHUMH METOJaMU BHUIAJICHHS JIAKTO3U
€ ¢13uuH1 Metoau (ocamkeHHs, ¢ubTpalia, ado maiamiz) [5]. Cepen Giono-
TYHUX METOJIB MEepepoOKH CHPOBATKU TepeBaxae (epMEHTATUBHUN Tif-
pOJI3 JIaKTO3W A0 TIIOKO3M 1 TajJakTO3M 3 OTPUMAaHHSAM HPOAYKTIB 3i
3HIKEHUM BMICTOM MOJIOYHOTO LyKpy. Lleit MeTos 3HailloB mmpoke npo-
MUCJIOBE 3aCTOCYBaHHS B Pi3HHX Tanmy3sx BupoOHuirsa B CIIIA, dpanmii,
Oinnsaaii, Apcrpanii [4; 5].

OauuM 13 MEPCHEeKTUBHUX HAMpsIMIB, SIKI PO3MIMPIOIOTH chepy
3aCTOCYBaHHSI CUPOBATKH, € OTPUMAaHHS HU3bKOJAKTO3HUX MPOIYKTIB MpHU
BUKOPUCTaHHI (PEPMEHTHUX TMpernapariB HampaBlieHOl ii, 30kpeMa Ha
OCHOB1 TIPOMIOHOBOKHUCIIUX OakTepiit pomy Propioni bacterium freuden-
reichii maBuny shermanii. YHacmaoK npolecy (pepMeHTyBaHHS CUpOBaTKa
B 3HAYHIM Mipi 30arauyeThcsl IHHUMU MPOJYKTaMU METa0oIi3My: BiTaMi-
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HaMu Tpynu B, opraniyHuMU KHCJIOTaMu, (PepMEHTaMH, IMyHHUMH TijaMu
Ta IHIIMMH O10JIOTTYHO aKTUBHUMH PEYOBUHAMH [6].

Han muranHsaMm kyiabTUBYBaHHS Oaktepiii poxy Propioni bacterium
freudenreichii ninBuny shermanii B TIO)XUBHOMY CEpPEIOBHUIII MOJOYHOI
cupoBuHU mpaioBanu HaykoBil JI. I. Bopo6itoBa, A. C. IlorocsH,
€. I1. Puwxkoga, 1. C. Xamaraesa, JI. M. Kauanina, G. Jan Tta inmi [8—12].
PesynmbraToM MisSIBHOCTI BITYM3HSHHUX YYEHUX CTAJNO PO3POOJICHHS HU3KU
TEXHOJIOT1H KHCIIOMOJIOYHHUX TPOAYKTIB 1 HAIMOIB I JUTSYOrO Ta
JIETUYHOTO XapuyyBaHHS MUISIXOM KyJbTUBYBAaHHS BHKJIIOYHO MPOITIOHOBO-
KucnuX Oaktepii abo 3 J0JaBaHHAM MOJOYHOKHUCIIHMX, OITOBOKHCIIHX
OakTepiit 1 CTPENTOKOKIB. Y CBOIX JOCTIHKECHHIX HAYKOBIII Ha/IaBajy yBary
ONTHMaJIbHAM YMOBaM PO3BUTKY OakTepii, iX KOJIOHIEYTBOPIOBAIbHIN
3IATHOCT1 ¥ KyJIbTHUBYBAaHHIO B IITyHKOBO-KHIIIKOBOMY TPaKTi JIOJUHU Ta
cTyneHto cuMmOiotnyHoi mii. Hax muraHHsIM iHTEHCH(DIKAIIi HAKOTUYCHHS
BiTaminy B, 6aktepisimu pony Propioni bacterium freudenreichii minBumy
shermani, 06pobnenux ynpTpasBykom, npamtoBaiu b. C. [llepmenkos [13].
Bognouac 6e3 yBaru 3amumimiiocsi MUTAHHS TiAPONI3y JIAKTO3W 3 yTBO-
PEHHSM HU3BKOJAKTO3HUX a00 O€3JIaKTO3HMX MPOIYKTIB MEPEPOOKH MO-
JIOYHOT CUPOBUHHU, 30KpeMa Ha OCHOBI CUPOBATKH.

Mema pobomu — nochiJpKeHHsI BIUMBY TemriiepaTypu, pH cepemno-
BUIIA, KOHIIEHTPAIil BHECEHOTO ()EPMEHTHOTO Mpenapary Ta 4yacy Ha BMICT
JIAKTO3W B MOJIOYHIW CHPOBATIII.

Marepianu Ta Meroam. [Ipeamer nocnikeHHS — MiJCUpHA cema-
poBaHa cupoBarTka ¢epMepchkoro rocmomapcTBa. @epMEeHTHUN TMpenapar
Harpasinenoi Aii "HizlIpollpomnioni" (Itamis).

BwmicT nmakTo3u BuU3HA4Y€HO pePpakTOMETPUYHUM METOJOM, 3aCHO-
BaHMM Ha BHMIPIOBAaHHI TIOKAa3HUKA 3aJOMJICHHS TMPO30PHX PO3ZYUHIB
JIAKTO3W, OTPUMAHUX MPU OCAHKEHHI MOJIOYHHUX OUIKIB 1 )KUPIB POZYHMHOM
XJOpUIY Kanbllito Ta mpu neHtpudyrysanHi [14]. Tloka3Huk 3amomMieHHs
CKIIQZIa€Thcsl 3 TMOKa3HUKIB 3anomieHHs Boau (1.3330) ta ckimagoBux
YaCTHUH 3HEKHUPEHOI MOJIOYHOT CHPOBATKH — JIAKTO3H, CUPOBATKOBHX O1JIKIB,
coJiell Ta IHIIMX KOMITIOHEHTIB. MoJouHui xup rnepedyBae y cTaHi eMyJbCii
1 Ha MOKa3HUK 3aJIOMJICHHS HE BIUIMBA€E. Y MOBHO MPUHMAIOTh, IO YacTKa
MOKa3HMKAa 3aJOMJICHHS, SKa MpUMNAJae Ha MIHEpPaJIbHI COJl Ta 1HIII
CHOJYKH, — BEJIMYMHA TOCTiiHA, TOMY HOTO 3MIiHM B MOJOIL OOYMOBIEHI
HasBHICTIO OUIKIB 1 JIAKTO3W. 3BIJICM BUILIMBAE, M0 y 0€301IKOBOI CH-
POBATKH 11eH MOKa3HUK 00YMOBIIOETHCS JIUIIE MACOBOKO YACTKOIO JIAKTO3H.
[ToBTOpIOBaHICTH HOCTIIB 1 aHAJI31B TPUKpPATHA.

3a CYKyNHHMHU JaHUMU JOCTITHUKIB PI3HUX HAYKOBUX IIKIJ OINTH-
MaJIbHUMH B HOPMaji30BaHOMY 3a BMICTOM JKHPY MOJIOI BH3HAYCHO TaKl
TpaHUYHI YMOBHM aKTHBHOCTI Oakrtepiit poay Propioni bacterium freuden-
reichii migsuny shermanii: t = 15-40 °C, pH 4.6-8.0 (ontumyM Binmosinae
noka3uuky pH 6.5-7.0), C=03r na 101, t=24-48 rox [11; 12]. Hnsa
JOCIIKeHHST pe3yJbTaTiB AisuibHOCTI (hepmenTHoro mpemnapaty "Hizllpo-
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[Ipomioni" Ha ocHOBiI Oaktepii poxy Propionibacteriumfreudenreichii
niaBUAY shermanii 3aripoIOHOBaH1 YMOBU 00paHO Ik 6a30Bi.

3a peKOMEHJIAIIsIMU JIOCHIAHUKIB [6] HAWOLIBII CIPUSTIUBHM
JDKEpEJIOM BYTIICBOAIB ISl CHHTE3Y € TIIFOKO3a, Xoda OakTtepii mo0pe
POCTYTh Ha JIAKTO31, JaKTaTl, MpyBaTi, TIIEeprHi. 32118 JOCATHSHHS 1T —
3MEHILIEHHSI BMICTY JIAKTO3U — JIOJIABaHHSI CMaKO-apOMATHYHUX PEUYOBUH Ha
OCHOBI caxapo3u mependavaeThCs MICHs 3aBepIICHHS Mporiecy GpepMeHTa-
THBHOT'O TIPOdI3y JIAKTO3W. BH3HAYE€HO, IO PICT IPOIMIOHOBOKHUCIIMX
OakTepiif B MOJIOYHIM CHPOBATIII aKTUBI3YEThCS MPHU J10AaBaHHI 10 Hel 2 %
KapOoOHaTy KambIlito. [l MiaTBEp/KEHHS i€l 3aJeXHOCTI MPOBEICHO
napajelibHl JOCHIU 3 BHECEHHSM pO3YMHY KapOOHATy KajbIll0 10
JOCIKYBaHUX 3pa3KiB MOJIOYHOI CHPOBATKH Ta 0€3 HbOTO.

I3 meToro perymoBanHs pH cepenoBuiia BUKOPUCTaHO 2 H PO3YHH
NH4OH, nns minrpumanHs He3MIHHUX TemrepaTypHux mnapametpis (15, 40
i 50°C) QepmenTyBaHHS NOCIHIIHKYBAaHHUX 3pa3sKiB MPOBEJEHO B TEPMO-
cratax JnabopatopHux cyxomnoBiTpsHux TB-80. Jlns moOymoBu TpeHmy
PO3BUTKY, MKy JisSTILHOCTI Ta 3aBEPIIICHHS MPoIiecy (pepMEeHTaTUBHOTO Tij-
poJIi3y JAKTO3M MOJIOYHOI CHPOBATKM BUMIPIOBAHHSI PE3yJbTaTIB IMPO-
BEJCHO Uepe3 KOXKHY F'OJIUHY MPOTATroM 22 rojvH.

Pe3yabTaTé A0CJi:KeHb. YCTAHOBJICHO, IO TMOYAaTKOBUH BMICT
JIAKTO3W B MOJIOYHIM CHPOBATII cemapoBaHiii CTaHOBUTH — 5.7 %.

ExcrniepumenTanpH1 JAOCTIKEHHS TPOBEJACHO B Kidbka eramiB. Ha
nepuoMy eTami JociikeHo BIuB pH cepemoBuiia Ha mepedir mporiecy
depmenToizy 3a HeaminHoi t=50 °C (puc. 1).

9%} . hn

Buicer maktosi, %
]

0
0 3 6 9 12 18 22 T.TOq

TprBamers pepMmeHTaLL, TOT

A pH=47 B pH=53 *pH=6,3
Puc. 1. Bnnus pH cepenoBuiia Ha BMICT JaKTO3U
YcraHoBIIeHO, 110 3MiHEHHS 3HadeHb pH cepenoBuIna B peKOMEH-

noBaHux mexax pH 4.6—6.5 BIMBae Ha akTUBHICTH poOOTH (pepMeHTIB.
[linBumenns 3uauenbp pH cepenoBuia 3 4.7 g0 5.3 TpUBOAUTH 10 aKTHU-

..... % eeesecesecssscscne
0
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Balii (pepMeHTOII3y, BOAHOYAC BMICT JIAKTO3HM 3MEHIIY€eThes 3 5.7 10 2.4 %.
[Tomaneime miaBumienas pH no 6.3 He3nayHo akTHBi3ye mporuec. s Beix
JOCIIIB TIpoliec cTadimi3yerbest Ha 12-i roguni. OTXe, AT MOAATBIITNX
JOCJIIIKeHb BUKopucTano pH 5.3.

Ha macTtynmHoMy eTarmi JOCJIIKEHO BIUIMB TEMIIEpaTypH B IHTEpBaTi
15-50 °C Ha KiHeTHKY ()EpMEHTONI3y JaKTO3U 338 HE3MIHHOTO 3HAYEHHS
pH 5.3 (puc. 2).

W =

Buict makTozm, Yo
19

0
0 3 6 9 12 18 22 TroA

Tprmanicts depMeHTONIZY, TOT

m5°C +40°C AS0C

Puc. 2. BuB TemnepaTypu Ha BMICT JIAKTO3U

V pesynbTaTi mpoBeneHHs jgociijkerb 3a t=15°C mporsarom
22 ToAMH BCTAHOBJICHO, IO 332 TAKMX YMOB (DepMEHTATHUBHHI T1IpOii3 HE
HOYMHAEThCA. Y IoCHipKyBaHux 3paskax 3a t=40°C i t=50°C mporec
dbepMeHTyBaHHS MOJIOYHOI CHUPOBATKU BiJOYBAEThCS OMAHAKOBO AKTHBHO.
Boanowac 3a t=40°C mocmiipKyBaHi 3paskd MalOTh HENPUEMHHMH CH-
BYIIHUH 3amax, M0 He MO)XKe OyTH MPUUHSATHUM ISl BUPOOHHUIITBA Xapyo-
BOi MPOYKIli HA OCHOB1 O€371aKTO3HOI CHPOBATKH Yepe3 CBOI HE3aJ0BLIbHI
OpraHOJIENTUYHI BIACTUBOCTI. XapaKTEepHU CHUBYIIHHUI 3amax MpOAYKTY
HA/Ial0Th BUII CIIMPTH, 110 YTBOPIOIOTHCS YHACTIIOK CIUPTOBOTO OPOMiHHS
3a t=40°C. 3a t=50°C mociigi 3pa3Kd Majd MPUEMHHHA MOJIOYHO-
TOpiXOBUI apoMar.

Sk Oy1o 3a3HaYEHO, MPOIIEC MPOTTIOHOBOKUCIIOTO OPOIIHHS MPOTIKAE
OUIBIII IHTEHCUBHO 32 HAasBHOCTI KaTali3yIOUMX PEYOBUH. Y 3B’S3KY 3 IIUM
JTOCHIDKEHO Tpouec (QepMeHTONi3y JakTo3u B MpUCYTHOCTI 2 %-ro
posunny CaCOs B kinbkocTti 0.001 % 3a Hesminnux t = 50 °C ta pH 5.3. Sk
KOHTPOJIb 0OpaHO CUPOBATKY O€3 KaTajizaropa (puc. 3).
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Puc. 3. Bunus CaCO; Ha BMicT nakTo3u, %

YcranoBieno, mo BHeceHHsS 2%-ro po3unny CaCO; akTHBi3yBaJio
NOYaTOK (PEpMEHTATUBHOTO TiAPOIII3Y, MPOLIEC MPUCKOPUBCS Maii’Ke BJIB1UI.
AxTtuBizytoua ais pozunny CaCOj; 3acHOBaHa Ha TOMY, IO BiH BiJIHOBIIO€
TUCYIb(iaHI 3B A3KM (PepMEHTY B CyIbPTiaApUiIbHI, HEOOX1IHI A TMPOSBY
(dbepMEeHTOM CBO€1 KaTaliTUYHOI aKTUBHOCTI. 3a TakOi YMOBH CaM aKTH-
BaTOP OKHUCIIOETHCS 33 PaXyHOK MEPETBOPEHHS CYIb(riIpUIbHUX 3B’ SA3KIB
y mucynbodinni. [Iporec crabinizyBaBcs Ha 8—9-i roauHi, a KOHTPOIb, SIK
1 B TIOTIepeIHIX BHUMaaKax, — Ha 12-i roauHi. 3a moaaabiuX BUMIPOOYBaHb
JUISI BCIX 3pa3KiB BMICT JIAKTO3M 3ajiniiaBcs Ha piBHI 2.0-2.2 %.

BucHoBku. Ha 0CHOBI npoBeneHUX €KCIEPUMEHTAILHUX JOCIHIKEHb
BU3Ha4yeHo, o 3a t= 50 °C, pH 5-5.5, masBuocti 2%-ro poszunny CaCOs
MacoBa YacTKa JIAKTO3U 3MEHIIY€eThCs 3 5.7 10 2-2.2 %. YCTaHOBIIEHO, 1110
3a OOpaHHMX TEXHOJIOTIYHUX MMapaMeTpiB JAOCSITHEHHS MaKCHMaJbHOTO
edekTy BIAOYBaEeThCSA BKE uyepe3 9 roauH 1 BMICT JIAKTO3W 3aJIUIIAETHCS
HE3MIHHUM B JIOCIIPKyBAaHOMY TMPOIYKTi, IO POOUTH HEAOIIBHUM MPO-
BEJICHHS TPUBATIIIOro Mpoliecy hepmenTonizy. OTpumani JaHi BUKOPUCTO-
BYBAaTUMYThCS JJIsl ONITUMI3aIlii Tpoliecy GepMeHTOMI3y JTaKTO3H.
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Gnitsevych V., Chykun N., Honchar Y. Kinetics of fermentation of lactose whey.

Background. Production volumes of whey and all kinds of raw material sources
in Ukraine constitute about 200 tons per year now. In the European Union each year milk
industry produces 75 million tons of whey, about 40 % of the amount of whey is utilized.
One promising direction that extends the use of whey is getting low-lactose products
resulting from the use of enzymes of directed action, including based on propionic acid
bacteria of the genus Propionibacterium freudenreichii subspecies shermanii.

The aim of the study is to research of the effect of the temperature, pH
environment, concentration of the added ferment and the time on the lactose content in
the milk whey.

Material and methods. The content of lactose was determined by refractometric
method [14]. Repetition of experiments and analyzes is threefold.

Results. The influence of temperature, pH of the medium, concentration of the
introduced enzyme preparation on the change of lactose content in milk whey was
studied. To construct a trend for the development of fermentative hydrolysis of lactose in
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milk whey, measurement of the results was carried out at regular intervals of 22 hours.
The recommendations for the cultivation of bacteria of the genus Propionibacterium
freudenreichii subspecies shermanii were summarized, and the boundary conditions of the
enzyme activity on their basis were determined. According to the recommended
concentrations of the enzyme preparation in the investigated milk whey, temperature
regimen, pH value of the medium and the presence of activators, rational technological
regimes of fermentolysis have been substantiated.

Conclusion. It was found that at t = 50 °C, pH 5-5.5, the presence of 2 % CaCOs
solution, the mass fraction of lactose decreases from 5.7 to 2-2.2 %. and achievement of
maximum effect for the chosen technological parameters occurs after 12 hours. The
obtained data will be used to optimize the lactose fermentolysis process.

Keywords: cheese whey, temperature, pH, enzyme, fermentolysis, lactose.
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