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OO0€EKTH OOCHUDKEHB: 3MIHM SIKOCT1 Ta O10JI0Tr1YHOI I[IHHOCTI IJIOJOBO-STIIHOI Ta
OBOYEBOi MPOAYKIIi MPOTATOM TpPUBAJIOro 30€piraHHs Ta KOHCEPBYBaHHS pI3HUMU
METO/IaMH.

Mera po06oTH: MOJOBXKEHHS TEPMIHIB 30€piraHHs IJI0J0BO-ATAHOI, OBOYEBOI
MPOAYKIIIT 31 30€pEKEHHSIM BUCOKHUX SIKICHUX MOKa3HUKIB Ta O10J0T1YHOI IIHHICTI IIJISIXOM
OOTpYHTYBaHHS Ta PO3POOJIEHHS HOBUX HOBUX 1 BJIOCKOHAJICHHS ICHYHOUHX TEXHOJOT1H
KOHCEPBYBaHHSI.

Mertoau JOCHDKEHb: 3araJdbHOHAYKOBi: aHaNI3y JITEpaTypHHX JKEpel Ta
OTPUMAHUX CKCIICPUMEHTAIBHUX JIaHUX, CHHTE3y — Il (DOPMYBaHHS y3arajibHEHb Ta
BHUCHOBKIB, CIIOCTEPEKCHHS 3a mporiecaMd (OPMYBaHHS SKOCTi, CKCIEPHUMCHTY —
CKJIaJaHHS CXEMH JIaDOpaTOpPHUX JIOCTIDKEHb, MOJCIIOBAaHHA — JUIA IOOYJI0BU
MaTeMAaTHYHUX MOJEJIeH, IHAYKIIlT 1 AeAYKIli — JJis CHIBCTaBJICHHS pPe3yJIbTaTiB
MaTEMaTUYHOTO  MOJICIIIOBAaHHS 3 OTPUMAaHMMH CKCIICPUMCHTAJbHUMH  JaHUMH,
OpPraHOJICNTHUYHUA — JUI1 BH3HAYCHHS KBAIITATHBHUX IOKA3HHWKIB IUIOMIB TPOTATOM
30epiranns. CrieriaibHi: BUpOOHUYNH — MPOBEICHHS JTOCIIKEHHS 31 30epiraHHs IJI0/11B 32
00pOoOKM aHTUOKCUIAHTHUMH KOMITIO3UIIISIMA Y BUPOOHHYMUX YMOBAX; Ja00OpaTOpHUN— JIJIs
JOCITIJKEeHB (DI3UKO-XIMIYHUX, O10XIMIYHUX MTOKa3HUKIB, MIKpPOO10JIOT1YHOTO 3a0PYy/THEHHS;
MaTEMaTUYHO CTAaTUCTUYHUN — IS MaTeMaTUYHOT OOPOOKH €KCIIEPUMEHTAIbHUX JaHUX,
MOPIBHSJILHO-PO3PAXYHKOBUI — JIJI1 BH3HAYCHHS E€KOHOMIYHOI €(EKTUBHOCTI 30epiraHHs
TUTO/IIB 32 OOPOOKH aHTUOKCUIAHTHUMH KOMITO3UIIISIMH.

B pe3ynbTarti 10CHiKEHb:

Posmin 3.1 mnpucBsiueHO poO3poOIli HAYKOBHX 3acajl XOJOIWIBHOTO 30epiraHHs
3ePHITKOBUX Ta KICTOYKOBUX IIJIOAIB 3 BHUKOPUCTAHHAM OOpPOOKH aHTHOKCHUIAAHTHUMH
pedoBuHaMH. J[OCTIKEHO BIUIMB a010THYHUX YHHHHUKIB Ha 3MIHM SIKOCTI, 30€pEKEHOCTI Ta
MexaHI3MHU (YHKI[IOHYBaHHS IMYHHOI CHCTEMH IUIOMIB. EKcIepuMeHTaabHO J0Ka3aHa
IIPOBiHA POJIb HU3BKOMOJICKYJSIPHUX aHTHOKCUIAHTHUX CITOJYK IIPU (pOpMYBaHHI CTpeC-
TOJIEPAHTHOCT1 TUIOJIB SIOMYHI Ta CIWUBU, 1 BHCOKOMOJEKYJISAPHUX — IUIOMIB TPYIIi.
CdopmoBaHO KOMIUICKCHI AHTHOKCHJIAHTHI KOMIIO3HIIli, BCTAaHOBJIICHO ONTHMAaJbHI
KOHIIEHTpAIlli AiI04uX pedoBHH. BcTaHOBIEHO 10 0OpOOKY MIIOAIB aHTHOKCHUIAHTHUMU
KOMITO3HUIIISIMU MOKHA BUKOHYBATH OJHUM 3 JIOCIIJKEHUX CITOCO0IB: 3aHYpPEHHSIM y poOoui
pO3YMHM, OOMPUCKYBaHHSIM Ha JHII WIATOTOBKM IUIOAIB 70 30epiraHHs abo
OOMPUCKYBAaHHSIM Ha MaTEPUHCHKINA pociwHi B camxy. Po3pobreHo koMOiHOBaHUN CTOCiO
MOTIEPETHHOTO OXOJIOKEHHS, AKUH mepeadadae Ha MepIiid cTalii 0XOJ0HKEHHS TUIOIB Y
poOOUYNX pPO3YMHAX AHTHOKCHJIAHTHUX KOMIIO3MWIIIM, Ha JPYrid — JOOXOJIOMKCHHS Y
KaMmepax 3 IHTEHCMBHHM pyXOM TMOBITps. JlokazaHo, IO 3acTOCYBaHHS PO3pOOIEHOI
TEXHOJIOT1i 3a0e3MeunTh TOJOBKEHHS TEPMIHIB XOJOAWIBHOTO 30€piraHHs IJI0/I0BO1
MPOAYKI[li MpPU MaKCHUMalbHIA 30€peKEHOCT! MPUPOJHUX (PITOHYTPIEHTIB Ta TOBApPHOI
SIKOCTI1, TOKa3aHa ii BUCOKa EKOHOMIYHA €()eKTUBHICTb.

B po3puti 3.2 TeopeTuyHO OOIPYHTOBAHO Ta EKCIEPUMEHTAIBHO JOBEACHO
€(heKTUBHICTh yJIOCKOHAJIIEHOI TEXHOJIOT1i 30epiraHHsl 3eJeH1 NeTPYIIKU 32 BUKOPUCTAHHS
KUBUJIBHOTO CEPEIOBUINA HA OCHOBI arpapHOro riporeiato Ta aHTUOKCH/IAHTIB.




BceraHoBneHoO cTymiHb BIUIMBY (DaKTOpIB: MOTOAHUX YMOB (BIUIMB (aktopy 5,2...41,4
%), cezony 30upanHus (BuB daktopy 16,8...60,8 %) ta copty (BmiuB ¢akropy 0,0...47,8
%) Ha SIKICTh, XapUOBY IIHHICTb 1 IPUAATHICTH 0 30€piraHHs 3eJCHI NETPYIIKH.

[loka3aHo, 1110 3e€JI€Hb NETPYILIKH OCIHHBOTO 300py HAKOMUYYE OUIbIIE CyXUX PEUOBHH,
LYKpiB, pEYOBUH (PEHOJIBHOI MNPUPOIM Ta MICMEHTHOTO KOMIUIEKCY, [-KapoTHUHY 1
XapaKTepU3Yy€EThCS BUIITUM PiBHEM THTPOBAHOT KUCIIOTHOCTI, HIXK BECHSIHE JIUCTS, @ BECHSIHA
3eJIeHb MICTUTb 1CTOTHO OUIBILY KUIBKICTh aCKOPOIHOBOI KMCIIOTH.

JloBenleHO AOUUIBHICT Ta MEepeBard BUKOPUCTAHHA T1pOreto i 30epiraHHs 3eJeHi
NETPYIIKH, OCKUIBKH 1IeH CHOoCi0 T03BOJISE MOJOBKUTH TPUBATICTh 30epiranHs Ha 12...14
110; CKOPOTUTH BTpaTH Macu Ha 8,3...10,9 %; miaBUIIUTH BUX1] TOBAPHOI MPOAYKIIT MICIS
30epiranns Ha 1,4...2,6 % Ha KiHellb 30epiraHHs MOPIBHSAHO 3 KOHTPOJIEM.

Po3po6iieH0 KOMIIIEKCHY aHTHOKCHIAHTHY KOMITO3HUIIIIO JJIsi BBEJEHHS JIO0 CKIIATy
KUBUJIBHOTO CEpeIOBHILA MiJ 4yac 30epiraHHs 3elieHl METPYIIKH 3 METO0 30epexeHHs
SIKOCT1 Ta TIOJIOBKCHHSI TEPMiHIB 30€piraHHs 3 KOHIICHTPAI[IEI0O KOMIIOHEHTIB HACTYITHOTO
CKJIay Ta criBBigHOMIEHHs: 10HOI — 0,024 %; xmopodurint — 0,25 %; arpapHuii rigporenib
-1 %.

BceraHoBneHo, 110 BUKOPUCTaHHS CrocoOy 30epiraHHs 13 JOJIaHHSM >KUBHIIBHOTO
Cepe/IOBUIIIa HAa OCHOBI arpapHoOro TiAPOTENII0 Ta KOMIIO3HUIlli aHTHUOKCHIAHTIB
0,0241+0,25Xn1+ATl" 3a6e3nedye MoI0BKEeHHS TepMiHy 30epiranus g0 70...100 mi6, mo Ha
40...55 116 noBie, HXK B KOHTPOJIBHUX BapiaHTaXx; MMiIBUIIY€E BUXIJ TOBAPHOI MPOAYKITIT Ha
0,7...7,5 %, 3anexxHO BiJl COPTY, CE30HY 300py 3a MOJOBXKEHOTO TEpMIHY 30epiraHHs
MOPIBHSTHO 3 KOHTPOJIEM.

HocmikeHo ¢i310510r0-610XIMIYHI MPOIECH, K1 BIAOYBAIOThCS IIiJ Yac 30epiraHHs
3eJIeHl MEeTPYyIKU. BcTaHOBIEHO, 10 BAOCKOHAJEHA TEXHOJIOTIS 3HM)KYE 1HTEHCHUBHICTH
nuxaHHgd Ha 39 % TMOPIBHAHO 3 KOHTPOJIEM, HACHIAKOM YOTO € YIOBUIBHEHHS TEMITiB
JTUCUMUIALIT IYKpiB OUIBIN SK YABIYUI, BUTPAT TUTPOBAaHUX KuciaoT B 1,5 pasu. Brparu
acKopOiIHOBOT KUCIIOTH CKOPOUYIOThCS B cepeiHboMy Ha 17,5 %; ¢peHoIpHUuX pedyoBUH — Ha
17,1 %; xnopodiniB — Ha 43 %, kapoTuHOiniB — Ha 39 %, B-kapotuny — Ha 34,6 %.

Po3pobneHo  (yHKITIOHATBHO-TEXHOJOTIYHY CXEMY  YAOCKOHAJICHOTO CIOCO0Yy
30epiraHHs 3eJieH1 MEeTPYIIKM Ha OCHOBI arpapHOro TiIPOTeNII0 Ta aHTHOKCHIAHTIB, IO
MOXK€ 3MIACHIOBAaTHCS 3 BHUKOPHUCTAHHSM ICHYIOUOTO TEXHOJIOTIYHOTO OOJa HAHHS.
Busnaueno opranonentuuHi, (i3iosoro-0610XiMidHI Ta MOKA3HUKH OE3MEKH JIUCTS TICIs
30epiraHHs.

Ha mincraBi mpoBeneHUX AOCHIIKEHb po3poOsieHo mpoekT momoBHeHHS g0 JHCTY
6010:2008 «IleTpymka momoma cBika. TexHiuHi yMOBW». AmpoOariisi yIOCKOHAICHOI
TexHoJorii 30epiranas B ymoBax HAIIJII" «Memitoronbceke» MJICC im. M. ®. Cunopenka IC
HAAH, TOB Arpodipma «Ykpaina», TOB «llama» migrBepania JOUUIBHICTE 30€piraHHs
3eJIeH1 METPYILKH 33 BIOCKOHAJIEHOIO TEXHOJIOTIETO.

BrpoBamkenas TexHosorii 30epiraHHs 3eJeHi TEeTPYIIKA OCIHHBOTO 300py 3a
BUKOPUCTAaHHS AHTHOKCHUAAHTHUX KOMIIO3MINM 3abe3nedye ducTHii TPUOYTOK B
cepenupbomMy  22656,07 TrpH/T TpOAYKINi, PpIBEHb PEHTA0CIBHOCTI CTAHOBUTH
91,12...102,72 %. J1ns 3eyieH] NETPYILIKH BECHSIHOTO 300py €KOHOMIYHO OOTPYHTOBAHUM €
TpuBaicTh 30epiranns 15 m16. Ilpu 1pomy yucTUil TPUOYTOK CTAHOBUTH B CEPEIHHOMY
32606,82 rpH/T poayKIlii, a piBeHb peHTadbensHocTi — 263,10 %.



[loka3aHo, 110 HaOLIBILY BpOXKalHICTh BacuiibkiB cripaBkHiX 3a0e3neuye cyocTpaTt
3 40-BigcOTKOBUM BMicTOM IepmiTy: 8,67 Kr/ M? mpu BEXOAi cyxoi Macu 1,18 kr/ M? — y
copry bagpopuii, Ta 9,08 kr/ M? npu Buxozi cyxoi macu 0,98 kr/ Mm% — y copry ®inocod.

BceranoBneHo, mo HaiOuIblIa BpOXKaWHICTh BCIX COPTIB BacWIBbKIB CIPaBXKHIX
CIIOCTEPIracThCsa 3a OEPE3HEBOr0 CTPOKY BUCIBY HACiHHSA— 8,48 Kr/M? IIpu BHXOAI CyXOi
macu - 0,90 kr/m?.

[TokazaHo, 110 HaWOUIBIIMK YUCTUH 10X1a copTy banbopuil oTprMaHo 3a BBEJIEHHS Y
ckiagn cyocrparty 40 % nepnity, a 'y copty dutocod - 3a BBeAieHH y ckiiaa cyoctpary 60 %
nepaiTy. YucTuii Joxig y Takux BapianTax gopisaroe 319,9 rpu/m? qus copry bagsopuii Ta
658,3 rpu/M? 11 copry ®inocod, a cobiBapTICTh MPOAYKIii 3MEHIIYEThCS TOPIBHAHO 3
BUPOILIYBaHHSAM Ha uuctomy Topdi B 1,8 Ta 2,1 pasu BignosigHo. HaliBunuii piBeHb
penTabensHOCTI copTy baawopuii orpumano y BapianTi 3 40 % nepaity— 35,6 %, a y copty
dinocod - y BapiaHTi sikuit MicTuTh 60 % nepmity — 55,7 %.

[TokazaHo, 1110 HAaHOUTBIIMKA YUCTHH TOX1]T BiJl peasizallii 3 HaHMEeHII00 cO0IBaPTICTIO
OJIHOTO KUTOTpamMy MPOYKI[ii OTPUMAHO 3a 0€pEe3HEBOTO CTPOKY BUCIBY HACIHHS. 3-TIOMIXK
copTiB BUALIAETECA copT CAMBO YUCTHI TPUOYTOK AKOTO AopiBHIOE 522,9 rpH/M? 3 piBHEM
cobiBaprocti 77,5 rpu/kr. Ywuctuii npubytok coptiB baabopuii, Pyran, ®dinocod Ta
[TypmypoBa 30pst Oepe3HEBOr0 CTPOKY BHCIBY HACIHHS JEIIO HMKYMH 1 KOJUBAETHCA Y
mexax 239,3 — 399,5 rpu/m?. HaiiBumiiii piBeHb peHTA0€IBHOCTI OTPUMAHO Y BapiaHTAaXx 3
Oepe3HeBUM CTPOKOM BHCIBY HaciHHA — Bia 23,2 % y copry baabopuit no 40,4 % y copty
CsiiBo.

JlocmikeHHs, TPOBEICHI B Mekax po3aury 3.3 TpHUCBAYCHI BUSABJICHHIO Ta
HAyKOBOMY OOIPYHTYBaHHIO BIUIMBY OlompemnapaTiB Ha 30€peKEHICTh SIKOCTI TUIOJIB
BITPOJIOB TPUBAJIOTO XOJOIUIBHOTO 30€piraHHs.

Po3pobneHo ckiiag KOMITO3UIlIH OI0JIOTIYHO AKTUBHUX PEUOBHMH 1 BCTAHOBJICHO
ONTUMAaJIbHI KOHIIEHTpAIIi, SKi 3a0e3MeUyI0Th MaKCUMAJIbHY 30€peKEHICTh (DITOHYTPIEHTIB 1
MiJIBUIIICHHS BUXOJy CTAHAAPTHOI MPOAYKINi ITicas 30epiraHHs IUIOJOBUX OBOYIB B
OXOJIOJDKEHOMY CTaHl. YJIOCKOHAJEHO TEXHOJOrit0 30epiraHHs IUIOJOBHUX OBOYIB 3
BUKOPHUCTAHHSM TiCII30MpabHOT 00pOOKH 010JI0TTYHO aKTUBHUMHU PEYOBHHAMHM O10T€HHOTO 1
CUHTETUYHOIO ITOXO/KEHHS Ta ITOKAa3aHO ii EKOHOMIYHY €(PEKTUBHICTb.

JlocmDKeHHSIMU Yy MeXax po3aury 3.4 mokaszaHo, Mo OTpuMaHi (i3uKo-XIMIYHI
MOKA3HUKW JIOCIIPKEHOI TJI0I0OBO-SATIMHOI Ta BHUHOTPAIHOI CHPOBHMHU 3HAXOMSITHCS B
Mexkax, mo HopmyroThess JCTY nias BHUTOTOBJIEHHS CTOJIOBHX BHHOMaTtepiamiB. Lle
J03BOJINTh BUKOPUCTOBYBATH i JJIi OTPUMAaHHS BHCOKOSKICHOI BHHHOI MPOIYKIIii.
OTtpumaHi JaH1 MiATBEPHKYIOTh, IO TIPpU OPOIHHI Cyclia pa3oM 3 IEPETBOPEHHSIM IYKpiB
3MIHIOETBCSI CKJIAJ] 1 CIIBBITHONICHHS OPTAaHIYHUX KUCHOT. CKiIaa OpraHiYHUX KHCIOT
BITMBAB Ha MOBHOTY 1 KUCIOTHICTh BHHOMatepianiB. 3minu pH oOyMoBneHi mporecamu
HOBOYTBOPEHHS KHUCJIOT (BUHHOIO, MOJIOYHOIO Ta OIITOBOIO). OpraHojieNTHYH1 MTOKa3HUKH,
OTPUMAaHUX BHHOMATEpiajiB  BIAMOBITAIOTh OUMM CcyxuM BuHaM. HemomikoMm
BUHOMAaTepiamiB Oyna He30alaHCOBaHA KUCIOTHICTh HAa TTOYATKY TEXHOJOTTYHOTO MPOIIECY
BUTPUMKHU (3€JI€Ha KUCJIOTHICTh). TakuM YMHOM, MICJSl MPOBEACHHS KOMIUIEKCHOI OI[IHKU
SIKOCT1 BUHA MOYXHa 3pOOUTH BUCHOBOK, 110 3 cOpTY JIiBisl OTpUMYIOTH JIETKI 1 HIXKHI1 OL11
BHMHA 3 I[IKABUMH BIATIHKAMH B apoOMarti 1 KOJIbOPI.

JlocnmiJipKeHHs, TPOBEIEeHI B MeXax TeMu 3.5, MNPUCBSIYCHI YIOCKOHAJIECHHIO
TEXHOJIOT1i BUPOOHHUIITBA 1 MIABUIIEHHS SKOCT1 JIBOIIAPOBOIO Mapmeniaay 3 IUI0JI0BO-



ATIHOT CHPOBUHH Ha KPOXMaJIbHUX CHPOIIAX; YIOCKOHAICHHIO TEXHOJIOT1i BAPOOHUIITBA Ta
pO3pOOITi PErenTyp BWINHEBOTO JDKEMY 3 JOJAaBaHHAM TIEKTHHOBMICHOI CHPOBUHU;
YAOCKOHAJIEHHIO TE€XHOJOT1l BUPOOHUIITBA KOHIIEHTPOBAHUX IIOJIOBUX COKIB (SIOJIyd4HOTO
Ta CJIMBOBOI0) HUISIXOM MiA0O0PY HaKpaluX COPTIB, 30UIBILIEHHS BUXOY COKY 3a paxXyHOK
BUKOPUCTaHHS (PEpMEHTHUX IIpernapariB, 3aCTOCYBaHHS KpPIOKOHLUEHTPYBAHHS Ta
3aMOPOKYBaHHS 3 METOI MaKCHMaJIbHOTO 30€PEKCHHS OPTaHOJCHTHYHUX BIACTUBOCTEH
Ta 010JIOT1YHOT I[IHHOCTI HATYPAJIBLHUX COKIB Ta YJOCKOHAJIEHHS TE€XHOJOT1M BUTOTOBIICHHS
IUIOJIOBHUX KOMIIOTIB 3 BUCOKUMU SIKICHUMU ITOKa3HUKAMHU Ta O10JIOTTYHOIO I[IHHICTIO.

PesynpraTamMmu JOCHiIKEHB Yy MeXax po3aury 3.6 IOBEIEHO, IO BaKyyMHE
OXOJIO/PKCHHSI € MIBUIAKAM Ta €¢()EKTUBHUM METOJIOM JIJISi OXOJIO/HKCHHS TIJI0/IIB YEpEITHi y
MOPIBHSHHI 31 3BUYAWHMM XOJOJUILHUM OXOJIOJDKCHHSM. 3a pe3ysibTaTaMH HayKOBO-
EKCIIEPUMEHTATLHOTO JIOCTI/DKCHHSI TUIOJIB YEPEIHI NMPU BAaKyYMHOMY OXOJIOKCHHI
PO3TJIIHYTO BTpPATy MacH IUIOJIB YEPEIHi, METOAM 1 3MCHIIEHHS, MapaMeTPH THUCKY Y
KaMepi OXOJIOJDKEHHS, TEeMIIepaTypyd Ta 4Yacy NpHU BaKyyMHOMY OXOJIOJDKEHHS TUIOMIB
YepelHi.

JlocnipkeHHs, TMpoBeAeHI B Mekax po3auty 3.7, TMPUCBSIYEHO HAYKOBOMY
OOrpyHTYBaHHIO IHHOBAI[ITHUX TEXHOJIOT1M OTpUMaHHS Ta NEPEPOOKU TpUOHOT CHPOBUHHU 3
HOBHX U1 YKpaiHu BHIIB ek30THuHuX rpu0iB: Pleurotus ostreatus (Fr.) P. Kumm (5
mrramiB: 2301, Z, 2316, 2456, 431) Pleurotus pulmonarius 2314 IBK; Cyclocybe aegerita
(V. Brig.) Vizzini Ta Pleurotus eryngii (DC.) Quél., rmusu 3010101 Pleurotus citrinopileatus
Singer (mrramm 2161), omenbka 3umoBoro Flammulina velutipes (Curtis) Singer Ta
TPOMIYHOI KyJIBTypH «Mojo4uHoro» rpuda Calocybe indica Purkay. & A. Chandra.

HatiiBunii 3naueHHs 610JI0T1YHOT €(PEKTUBHOCTI TEPIIOT XBUJI1 TUIOJOHOIICHHS MaJIH
mramu 2316 (78,9 %) 3 rpynu «3umoBux» (A) 1 431 (78,4 %) 3 rpynu «iitHix» (B).
JlocmipKyBaHi TpyNnmHd INTaMiB HE Mald JOCTOBIPHUX BiIMIHHOCTEH 3a O10JOT1YHOIO
e(EeKTUBHICTIO, M0 JIa€ MOXJIMBICTh TOBOPUTH TPO  JIOHUIBHICTh  «JIITHBOTOY
KyJIbTHUBYBaHHS. 3MiHa IITaMIB JJO3BOJIUTH OTPUMYBATU YPOKaid IPOTATOM yChOTO POKY 6€3
JOJIATKOBUX EKOHOMIYHMX BHUTpaT Ha OXOJO/UKEHHsS abo 0O0IrpiB KylIbTHUBAIIHHUX
IPUMIIIEHb.

Pe3ynpTaTamMu CTAaTHUCTHYHOTO aHANN3y BCTAHOBJIICHO CYTTEBI BIAMIHHOCTI MiX
JOCTIPKYBAaHHUMH IIITAMAMH 32 OCHOBHHUMHU MOP(OJOTIYHUMHU TOKA3HUKAMU 3POCTKIB
(Maca, mHMpuUHA, BUCOTA, KOEQIIIEHT aCUMETpIi, KUIbKICTh TUIOAOBHX TUI Y 3POCTKY).
BussieHo, 1110 Maca 3poCTKiB TOCTIKYBAaHUX «3UMOBUX» BHJIIB 3HAYHO MEHIIIEC 3QJICKUTh
Bil mTamoBOi mpuHANIEeKHOCTI (220,8-273,4 1), HDK «wrniTtHIX» (83,4-430,7 T1).
3anmponoHOBaHO MOKA3HUK KOEPIIIEHT aCUMETPIil 3pOCTKA, IKUIl MOXKe OyTH KOPUCHUM JIJIs
PO3paxyHKy HEOOXITHUX PO3MIpIB TapH, IO 3armodiraTuMe MEXaHIYHUM TMOIIKOKCHHSIM
MPOYKITii y MpOIeCci MaKyBaHHs Ta TPAHCIIOPTYBaHHS.

Busisneno, mo ™MopdosoriyHi O03HAKH IUIOMOBUX TUT IITaMIiB Maild CYTTEBI
BIIMIHHOCTI 32 BCiMa JOCTIPKCHIMH TTapaMeTpaMu: MMUPUHA, BUCOTA, TUIOIIA, KOeDImieHT
acMMeTpii IMamMHKH, Maca IUIOJAOBOTO Tijla, Maca MIANMMHKH, KOCQIIIEHT BTPATH MAacH,
JOBKUHA HDKKH, JlaMeTp HDKKH. 30Kpema, IITaMu Tpynu A BiApPI3HAIUCS OUIBIIUMU
pO3MipaMH 1 Macoro, MOPIBHSIHO 31 mTamaMu rpynu B. HaitOinbima maca 11T Buznauena nis
mramy 2301 (15,2+1,0 r), a naitmenma — 2456 (3,3+0,2 r). 3anponoHOBaHO MOKA3HUK
Koe(ilIeEHTY BTpaTH Macu ypoKaro, SIKUM IOKa3ye CIIBBIIHOIIEHHS MDK IIAMUHKOMO 1
Hikkoto IIT 1 gae 3Mory cHoporHo3yBaTH KUIbKICTb TPUOHOT CUPOBUHH, SIKy Oyne



peani3oBaHO 32 BUCOKOIO I[IHOIO Y BUIJIA1 HIAMHOK, Ta KUIbKICTh CHPOBUHH, IKY MOXHA
nepepoOouTH y rpuOHMI (papii, MOPOIIOK Ta 1HII IHHI TpoaAyKTU. Halikpamumii koedinieHT
OTPUMAHO ISl ToA0BUX TUT mtamy 2314 (0,87+0,01), a Haitripmuit — 2456 (0,59+0,01),
AKUH, BIAMOBIIHO, HE PEKOMEHAYEMO 10 peajizalii OKPEeMUMH IUJIOJOBHUMH TLIaMHU.
BceraHoBneHo, 110 MI0/0BI Tila BUCOKOMPOAYKTHUBHUX wmTamiB 2316 1 431 Manu HHU3KY
OpraHOJICNTUYHUX HEIOJIKIB.

[IpoBeneno ckpuHinr 10 mTaMiB OINEHbKa 3WMOBOTO 3 METOK BHU3HAYCHHS
MOP(OJOTTYHUX Ta TEXHIYHUX O3HAK, SIKI JAAyTh 3MOTY BIPOBAAUTH 1[I IITAMH B YMOBH
IHAYCTpladbHOTO rPUOIBHUIITBA. 3a OTpUMaHUMU JanuMu mramu 2038 (6in1a paca), 2039 ta
2337 (>x0BTa paca) 3 yCIiXoM MPOUIILIN IHTPOIYKIIiIO B YMOBHU MicueBux rocrnogapcts KOK
«KostHeBe» Ta @OII I'onuapos C.M.

Busznaueno, 110 naHi mraMy Majad HaWBHILI MOKA3HUKK 010JI0TTYHOT e(PEeKTUBHOCTI
Ha cyOctpaTtax dopmynu: aymnuaag (400 r), rpanynu 3 nymnuHHS (300 1), KyKypya3sHa
kpymna (200 r), 3epHo pinaky (90 r), kpeiina (10 ).

3arajgpHa TPUBATICTh BETETATUBHOTO PO3BHUTKY Ta MOP(OreHE3y 03HAYCHUX IITAMIB
Ha cyOcTpaTax onTUMaIbHO1 (POPMYIH CYTTEBO HE BiIpi3HsAIACK 1 ckianana 28-32 Ta 8-11
16 BianoBigHO. OTXKE, TEXHOJIOTIYHUN IUKJI OTPUMAHHS TEPIIOi XBUJI IUIOJIOBUX TiI
cknanas Big 36 10 43 110, 1110 BiJNIOBIIA€ TaHUM HAYKOBOI JIITEpaTypH.

BusiBneno, mo Oionoriuna edexkTuBHICTh wmTamy 2039 omneHbka 3UMOBOTO,
BUPOIIIEHOTO B cyOCcTpaTHUX MakeTrax Macorw 1500 r Oyna Buior B 1,6 pa3u mopiBHSIHO 3
BapianToM 3 Macow makeriB 3000 1. Ilomyk onTuManbHOI Macu TAaKeTiB IS
IHAYCTpIaTLHOTO BUPOIIYBaHHS OTMEHbKAa 3MMOBOI0 Ma€ OyTH OOTPYHTOBAaHUM 3 OTJISIOM
HAa BapTICTh TOJIMPOIUJICHOBUX TIaKETIB Ta 30UIBIIEHHSIM TPYJIOBUTpPAT 3a YMOB
BUTOTOBJIEHHS CyOCTpaTy B MaKeTax MEHIIIOi MacH.

AnarnraniitHi XapakTepuCTUKH OOpaHUX IITaMiB 32 YMOB BUPOIIYBaHHS Ha MICIIEBUX
CUTBCBHKOTOCTIOAAPChKUX — BIAXOAax, 30KpeMa Mop(doJoriuHi  OCOOJHMBOCTI, BILIWB
MIKpPOKJIIMATHYHUX YMOB, CTIHKICTh [0 3aXBOPIOBaHb IOTPEOYIOTH IMOJAIBIITUX
nociimkerb. OcobnuBy yBary Tpeba MPUIUIMTH BU3HAYEHHIO O10XIMIYHHUX IMOKa3HUKIB
NEPCIEKTUBHUX JJIsI BIPOBA/KEHHS B 1HAYCTPlabHY KYJIBTYpPY INTaMiB (aMyIIiHH, SK
mxepena GyHKIIOHATbHUX PEYOBHH, 10 MO3UTUBHO BIUTMBAIOTH HA 3JI0POB’SI JIFOJICH.

BuBdennst ocobnuBocTeit (iziosnorii i MOpQOIOTIYHUX XaPaKTEPUCTUK TPOIIYHOT
kynbrypu C. indica mpu BHpOITyBaHHI Ha 3aJIMINKAaX MICIIEBHX CUIBCHKOTOCIOMIAPCHKUAX
B1IXO/IB JTO3BOJIMIJIO BUPOOUTH TEXHOJOTTYHUHN periaMeHT OTPUMAaHHS I[IHHOTO TPHOHOTO
MPOYKTY 3 YHIKATbHUMHU CMAaKOBUMH 1 JTIKAPCHKUMU BIACTUBOCTSIMHU.

BusiBieHo 0COOJIMBOCTI BHUPOIIYBaHHS «MOJOYHOTO Tpuba» Ha cybcTparax,
BUTOTOBJICHUX METOJaMU aepoOHOTO (epMeHTalllii B BUCOKOMY Imapi 1 CTepuIizarlii.
bionoriuna edextuBHicTs C. indica cxnana 134,4% mpu BUKOPUCTAHHI CTEPUIHHUX
cyOcTpaTiB, MmO B 2 pasW NEPEBUIIYBAJIO pE3yNbTaTH, OTPMMaHiI Ha BapiaHTi
dbepmenToBanoro cyoctpaty. Meton 00poOku cyOcTpaTy BruMBaE Ha MOPQOIOTIYHI
xapakTepucTuku monoBux Tin C. indica. [loka3HUKY cepeIHROT MacH 1 JiaMeTpy IIamuHKA
IJI0/IOBUX T1J, OTPUMAHUX HA CTEPUIILHUX CcyOcTpaTtax Oynu B 2 pa3u BUIIE, HIX B BapiaHTi
dbepMeHTaTUBHOT 0OPOOKH.

Bci orpumani miionosi tina C. indica manu npuBa0biauBy popmMy, IHTEHCUBHUIN TPHUOHUI
apomar 1 He3BUYaHUN CMaK, 3 JJETKMMHU HOTKaMH Tepitto. JlocaimKeHu mTam BiApi3HABCS
CTIMKICTIO J0 KOHTAMIHAHTHOI MIKpOOIOTH CyOCTpaTiB 1 MOpUMILIEHb. Pe3ynbratu



BUNIPOOYBaHb € MIACTABOIO JJI1 TEXHIYHMX PEKOMEHAAIIN A0 IHTPOAYKUII TPOIMIYHOIO
rpuba C. indica B mpoMuciIoBe BUPOOHUUTBO TpuOIB YKpaiHM Ta KpaiH 31 CXOXKUMU
KIIIMaTHYHUMH YMOBaMHU.

Bu3HaueHo MOXKIHMBICTh BUKOPHUCTAHHS JOCTYITHUX MICIIEBUX CLTHCHKOTOCTIOAAPCHKUX
3QJIMIIKIB (COJIOMHM SUMEHIO Ta JIYIINUHHS COHSIIHHMKY) JJIi KyJIbTUBYBaHHs Trpuba P.
citrinopileatus, 1iHHOrO iCTIBHOrO BHIY 3 JOBEICHHMMHU MEIUYHUMH (YHKIIISIMH.
[IpoaHani3oBaHO TEXHOJOTIYHI XapaKTEPUCTUKU 3pPOCTKIB, IO JA€ MOXJIUBICTb
po3paxyBaTH pO3MIipH MAKOBAIBHO1 TapH JIJIsl 3MEHIIICHHS! MEXaHIYHHUX MOIIKOI>)KEHb IPUOiB
B npotieci pacyBanHs. CTaTUCTUYHO JOBEAEHO BIUIMB CKIIaay cyOcTpary Ha MOp(doIoriyHi
O3HaKU Ta OIOXIMIYHUN CKJIaJ IUIOJOBUX TUI. BHSBIEHO MO3UTHUBHY KOPEJSALII0 MIXK
BMICTOM 30JIBHUX PEYOBHH Yy CyOCTpaTi 1 B OTPUMAHUX IUIOJOBUX TLJIAX.

Y pozaini 3.8 JOCHIIKEHO BIUIMB EKCTPAaKTy BiBca Ha BMICT MPOJYKTIB
JnonepoKCH Iallii 1 aKTUBHICTh €HJIOT€HHUX aHTUOKCUAAHTIB y M’sCl Tycel mija yac Moro
30epiranns (-18°C). [ns 30epiraHHs BHKOPUCTAHO M’SICO JIBOX 3pa3kiB. M’sco
KOHTPOJILHOTO 3pa3ka OTpUMaHe BiJ Tycel, BIATOJOBAHUX Ha CTaHIAPTHOMY pallioHI.
M’sco aociiIHOTO 3pa3ka OTPUMAaHE Bij T'ycei, 10 paiioHy skux 3 42-oi 10 63-01 100U
J10J1aBaJii €KCTPaKT BiBca nociBHoro. Tepmin 30epiranus m’sica 210 ni6. Beranosneno, 1o
IHTEHCUBHE HAKOMWYEHHS BTOPUHHUX MpoaykTiB ninonepokcuaamii (TBKAII) y m’sci
ryceit posnouanoch 3 90-o1 1o6u. JlogaBaHHs eKCTpaKTy BiBca 10 PAILiOHY TYCel CIpPUSIIO
sHmkeHHI0 BMicTy TBKAII y M’saci mociigHOTo 3pa3ka MOPIBHSHO 3 KOHTPOJBHUM (Ha
27,6 %, p < 0,05) manpukinmi gocmimy. JlomaBaHHS €KCTPaKTy BiBca JO pallioHy Tycei
CHpHsiIo cTabuT3alii aHTHOKCUAAHTHOTO IyJTy B IXHBOMY M’SCi, 11O MIATBEPKYETHCS B
1,88 pasu mmxuuMm piBnem TBKAII 3a ininianii nepokcuanoro okucHenns Fe?* i ma 36,0
% (p < 0,05) 6inbIMM KoedillieHTOM aHTHOKCHIAHTHOT akTUBHOCTI Ha 210-Ty 100y. M’sico
IILOTO 3pa3Ka XapaKTEePU3YEThCS BIPOTIHO BUIIMM yMicToM Bitaminy E 1 B-kapoTuny
HANpUKIHII gocaixy. OTxke, 1715 OTPUMAHHS MIPOJIOHTOBAHOTO MO3UTUBHOTO e(PEeKTy Mija yac
HU3BKOTEMIIEPATYPHOTO 30epiraHHs M’sica JOIUIbHE JOJaBaHHS EKCTpPaKTy BiBca 0
palioHy ryceu y nepeazabiitHoMy mepioi.

Iyoaikanii. 3a pe3ynbraTaMu HayKOBUX JOCIIKEHb OMyOJikoBaHO 42 HayKOBI
po06o0TH, 3 HUX 25 cTaTell y HAayKOBUX ()aXOBHX BUAAHHSIX, CEpel AKUX 5 CTaTTEH BKIIFOUYCHO
10 MibkHapoaHoi HaykoMmerpuuHoi 0asm SCOPUS ta Web of science i 3 crareit — y
BHUJIAHHSX, 1110 BKJIFOYCHI JI0 1HIIMX MIXKHAPOIHUX HAYKOMETpUYHHX 0a3, 14 Te3 momosinei
Ha HAYKOBUX KOH(EPECHITISNX.

Knrowuosi cnoea: 36epicanus, abayka, nioou epyui, nioou CIusu, aHmuoKCUuOaHmu,
empamu macu, Qiziono2iuni npoyecu, Mikpoobioio2iuHi X60poodU, MOBAPHA AKICMb, 3e1eHb
nempyuiky, Kabauxku, 0xcemu, COKU, Mapmenad, 6aKyyMHe OXON00NCEeHHsA, 2pubu, 2nusa,
KOHCepBYBAHHS, CMepulizayis, hepmenmayis, noA*CUSHA YIiHHICMb, 2YCU, M 8C0, NPOOYKMuU
Jlinonepoxcuoayii, GHMUOKCUOAHMHA AKMUBHICMb, eKCMPAKM 818CA, KOPENAYIUHUL AHAL3.



3MICT

Tema 3.1 OOrpyHTyBaHHA Ta po3poOKa HOBUX Ta BJIOCKOHAJICHHS
ICHYIOUHX TEXHOJIOT1M 0XOJIO/>)KEHOI Ta KOHCEPBOBAHOI IJI0/I0BO-AT1THO1
MPOTYKITIT

Tema 3.2 BaockoHalleHHS TEXHOJIOT11 30€piraHHs 3eJIEHUX KYJIbTYp
Tema 3.3 OOrpyHTyBaHHA Ta po3poOKa HOBHX Ta BJIOCKOHAJICHHS
ICHYIOUMX TEXHOJOIIA OXOJIOJKEHOI Ta KOHCEPBOBAHOI OBOYEBO]
MPOTYKITIT

Tema 3.4 BaockoHasleHHs TEXHOJIOT 11 BUTOTOBJICHHS aJIKOTOJIBHUX HAMOIB
3 IJI0/I0BO-SIT1IHOT CUPOBHHHU

Tema 3.5 BpaockoHaleHHs TEXHOJIOT1i BHUTOTOBJIEHHS KOHCEPBIB Ta
KOHAUTEPCHKUX BUPOOIB 3 MJI0I0BO-AT1AHOT CHPOBUHU

Tema 3.6 O0rpyHTYBaHHS TapaMeTPiB 1 PEKUMIB TEXHOJIOT11
BaKyyMHOT'O OXOJIOJIPKEHHS TUIOJ[IB, OBOYIB 1 SIT1]T

Tema 3.7 OOrpyHTYyBaHHS ICHYIOUMX Ta PO3pOOKa HOBHX TEXHOJIOTIH
BUPOOHUIITBA Ta MEPEPOOKHU iCTIBHUX Ta JIKAPCHKUX TPUOIB

Tema 3.8 3acTocyBaHHsS OIOT€HHHUX EKCTPAKTIB y NTaxIBHUITBI SK
TEXHOJIOT1YHUH 3aci0 MIABUIIEHHS HOro €(h)eKTUBHOCTI
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Tema 3.1 OOrpyHTyBaHHSI Ta PpO3PO0KAa HOBHMX Ta BJOCKOHAJIEHHSl iCHYHYHX
TEXHOJIOTIi 0X0JI04KEHOI TAa KOHCEPBOBAHOI IJIOA0BO-ATIIHOI MPOAYKIIII

KepiBHuk Temn Ceparok M. €.
BuxonaBui IBanoBa I. €.
3apeupka /1. K.
Kropuena JI. M.

[Nanpingamsin H. A.

MeTta gocaigKeHHs
Merta nociipkeHb — OOTPYHTYBaHHS HAyKOBUX OCHOB Ta PO3POOJICHHS MPAKTUYHUX
3axo/iB 13 OOpOOKM aHTHOKCHUJAHTHUMU PEYOBHMHAMHU JUIsl TOJOBXKEHHS TEPMIHIB
30epiraHHs IUTOJOBOT TPOAYKIi 3 BHUCOKMMH SIKICHUMH TIOKa3HHKaMHU Ta Xap4yOBOIO
LIHHICTIO.
JI1s1 JOCSTHEHHS MOCTaBICHOI MeTH Oy c(hOPMYITLOBaH1 HACTYITHI 3A60AHHA:

- po3pobuTH KpuTepii iAeHTU(]IKAIlT TMOKA3HUKIB SKOCTI Ta KOMIIOHEHTIB XIMIYHOTO
CKJIaay, 110 BiIoOpaxkaTUMyTh (YHKITIOHATLHUHN CTaH TUIOAIB il 4ac 30UpaHHs Ta J03BOJISTh
MPOTHO3YBATH CIIPSIMOBAHICTh HOTO 3MIH MPOTITOM TPUBAJIOTO 30€piraHHs;

- BCTAHOBUTH 3aKOHOMIPHOCTI Ta PO3KPUTH MEXaHi13MU ()YHKI[IOHYBaHHS €HJIOTC€HHOT
IMYHHOI CHCTEMH IUJIOJIB, BCTAHOBUTH MOXJIHMBI (pakTopu ii 1HAYKYBaHHS MPOTITOM
TPUBAJIOTO 30epiraHHs;;

- BCTAHOBUTH Ta OOTPYHTYBaTH MEXaHI3MU [1i PO3POOJICHMX AHTUOKCHUIAHTHUX
KOMITO3HITIH, MPOBECTH ONTHUMI3aIlilo iX CKIIany;

- OOIPYHTYBaTH CIOCI0O HAHECEHHs AHTHOKCHJIAHTHUX KOMIIO3HWIIIM Ha TOBEPXHIO
TJI0JTOBOT MTPOTYKITIT;

- eKCIIEPUMEHTAIBHUM IIJISTXOM BCTAHOBUTU TPUBAIICTH MOMEPETHBOTO OXOJIOKEHHS
IUIOJIB PI3HUMH CIOocO0aMH, AOCHIIUTH Ta TMpOaHai3yBaTH BIUIMB PI3HUX CIOCO0OIB
MOTIEPETHFOTO OXOJO/KEHHSI Ha 1X 1HTEHCUBHICTH JMXaHHSA, TCTUIOBUIIJICHHS Ta BTPaTH
MacH; BU3HAYUTH ONTUMAIBHUHN CIOCIO Ta pEKUMH MOMEPEAHBOTO OXOJIOKCHHS,

-3’sCyBaTH 3aKOHOMIPHOCTI Ta BCTAHOBUTU pIiBEHb BIUIMBY AaHTHOKCUIAHTHHX
KOMITO3UIII Ha AuHAMIKy QI3UYHHX 1 (131070r0-010XIMIYHMX TMPOIECIB MPOTSITOM
XOJOIUIBLHOTO 30epiraHHs II00BO1 MPOYKIIIT;

- BCTAHOBUTH JUHAMIKY PO3BHUTKY OKHCHOTO CTpECY MPHU XOJOAMIBHOMY 30epiraHHi
MJI0JIOBOT MPOAYKINT Ta PO3KPUTH MEXaHI3MU (YHKIIOHYBAaHHS EHJOTEHHOI CUCTEMU
3aXUCTY;

-3’sCyBaTH 3aKOHOMIPHOCTI Ta PO3KPUTH pPIBEHb BIUIMBY AaHTHOKCHIAHTHHX
KOMITO3HUIII Ha 30€peKEHICTh TUI0J0BOT MPOAYKIli B yMOBaX MTYYHOTO XOJIOY;

- 3JIUCHUTH TIPOMHUCIIOBY ampoOarfito po3pobieHoi TexXHONorii 00poOKH MII010BOT
MPOAYKIllT AHTHOKCHUJIAHTHUMH KOMIIO3HUIIISIMH Ta 11 MOAAIBIIOT0  XOJIOAWUJIBHOTO
30epiraHHs, 1aTu OLIHKY €KOHOMIYHO1 Ta COI1abHOT €()EKTUBHOCTI.

O0’exT HOCTIIKEHHSA
[Ipomiec 3MIHM SIKOCTI Ta XapyoBO1 LIHHOCTI IUIOMIB MPOTSITOM XOJOJWJIBHOTO
30epiranHs 3a 00POOKH KOMITJIEKCHUMHU aHTHOKCUIAHTHUMHU KOMITO3HUITISIMHU.



IIpeamer pociixxeHHs
3aKOHOMIPHOCTI 3M1H (PI3UUHMX, O10XIMIYHHUX Ta KBaJITATUBHUX MOKAa3HUKIB TIOIB
a07yHl, Tpylll, CIWBU MPOTATOM TPUBAJIOIO XOJOAWIBHOIO 30€epiraHHs 3a 00poOKu
AHTUOKCUJIAHTHUMH KOMITO3HUITISIMH.
Marepiaju Ta MeTOAM TOCIIIZKEeHHSA

B xon11 HaykKoBOro eKCrepuMeHTy 0ysio chopMylIbOBAaHO HAYKOBY MpobsieMy, poOodi
rinoTe3u, po3po0IeHO Mporpamy J0CIIKEeHb (puc. 1), sika UTI0OCTPYE B3a€EMO3B’ 30K €TaIliB
poOOTH 1 BUPILLIEHHS 3aBJaHb. 3arajibHa HayKoBa Ipo0iiemMa MoJiArae B TOMY, IO BIUJIMB
CTpecOpiB PI3HOI NPUPOJIU CIOHYKAE ICTOTHE 3POCTAHHS BMICTY aKTUBHHUX (POPM KHUCHIO
(ADK): cymepoKCHAHOTO Ta TiIPOKCHIBHOTO paJWKaliB, TEPOKCHIY BOJHIO Ta
CUHTJICTHOTO KHCHIO, SIKI TIOIIIKO/KYIOTh MEMOpaHH, OKHCITIOIOTh aMiHOKHUCIOTHI 3aJTHIIKH
ounkiB, momkomkyoTh JIHK, iHTeHCH(IiKyIOTH mpouecu [03piBaHHS Ta CTapiHHS, 1
IPU3BOJATH J10 3aru0eni KJIITHH TUI0JI0BOI MpOoAyKIii. PociamHu BONOMIIOTH JOCTaTHBHO
BUCOKOIO CTIHKICTIO 10 OKHCHHMX TIOIIKO/DKCHb 3aBISKH HAsSBHOCTI e()EeKTHBHOT
0araToCTyIeHeBOi CHUCTEMHU 3aXHUCTy, sSKa CKJIQJAa€ThCsi 3 aHTUOKCHUIAHTHUX (DEpMEHTIB
(cymepokcuaucMyTasa, IepoKCcuaa3a Ta iHIi) Ta HU3bKOMOJIEKYIIPHUX aHTHOKCHIAHTIB
(dbeHonBHI pedyoBHHU, aCKOPOIHOBA KHCIOTA, BYTJIEBOJW, OpPraHIuHI KHCJIOTH Ta 1HIIL).
[IpoTe, TpuBaia IHTEHCHUBHA Jisl HETATUBHUX YMHHUKIB JOBKULISA MOPYIIYE Y3TOJKEHICTh
(GyHKITIOHYBaHHSI IMYHHOI CHCTEMH IUIOJIB, BHACIIJOK YOTO 3HMXKYEThCS iX SKICTh Ta
30€pEeKEHICTD.

Jl;1s1 BUpIIIEHHS HAYKOBO1 ITpo0ieMu chpopMyIbOBAHO HACTYITHI poOOUi TIOTE3H:

- MJABUIIEHHS CTPEC-TOJEPAHTHOCTI IUIOAIB IIJISAXOM aKTUBAIlll MPUPOJHUX MEXaHI3MiB
3aXHUCTY 3a JOMOMOTOI0 €K30T€HHUX 00pPOOOK PEHOBUHAMH AHTHUOKCHIAHTHOT IPUPOIHU;

- TIPOBEJICHHS TMOMNEPEIHBOIO OXOJIOKEHHS TUIOAIB y POOOUYMX PO3UMHAX KOMIUIEKCHUX
AHTUOKCUJIAHTHUX KOMIIO3UIIA OyJe CYNpOBOKYBATHCS IIBHIKHUM 3HWKCHHIM
IHTEHCUBHOCTI JMXaHHS Ta TEIUIOBUAUICHHS IUIOAIB. Y CBOIO Yepry, 3HWKCHHS
IHTEHCUBHOCTI IUXaHHS CIPUSATUME 30€PEKCHHIO BAXXITUBUX CHEPreTUUYHUX CYOCTpaTiB Ta
1HT10yBaHHIO TIPOIIECIB MICAA30MPATILHOTO JO3piBaHHS, a 3MCHIICHHS TEIIOBUILIICHHS
320€3IMeYnTh MOXKJIUBICTh CTBOPEHHS ONITUMAJILHOTO Ta CTAJIOTO PEXKUMY 30€piraHHs BXKE 3
MoYaTKoOBUX eTamiB. J{nsg miaTBepmkeHHs poOOYMX TiIlMOTe3 BHUHHUKAE HEOOXITHICTh
PO3pOOKH HOBUX KOMILJIEKCHUX AHTHOKCHJIAHTHUX KOMIIO3UIIIN, sIKI OyAyTh 3aCTOCOBaHI
JUTst OOpOOKHM TJ10/10BOT MPOAYKITIT TIepes ii moganbiuM 30epiraHasiM.

BBenenns no ckiagy KOMIO3UIlD PEYOBHH aHTUMIKPOOHOI il IMiIBHIIMTL CTpPEC-

TOJIEPAHTHICTh TUIOJIB 10 Mii OIOTHYHUX CTPECOPIB MPOTATOM TpoIecy 30epiraHHs, a
PEYOBUH — TUTIBKOYTBOPIOBAYIB — 3HU3UTH IHTCHCUBHICTh TPAHCIIpAIIii.
ExcriepumenTanpHi JOCHIKEHHS MpoBeaeH] Bmpoaosxk 1998 — 2012 pokis, B maGoparopii
TEXHOJIOTi TIEpBUHHOT TmepepoOku 1 30epiranHs mnpoaykTiB pociuHaunTBa HJII
ArpotexHosorii  Ta  ekojorii TaBpiiicbKOTO  JEepKaBHOTO  arpOTEXHOJOTIYHOTO
yHIBepcHuTeTy M. Memitornonsa. Bonu ckinaganucs 3 m’siTi 1OCIiTiB.
Hocmig 1. JlochmimkeHHs TJI0I0BOi CHPOBHHHU SIK 00’ €KTY XOJOIMUIBHOTO 30epiraHHs.
Jocaig npoBoawiau BpoaoBxk 1998 — 2012 pokis. IlloxenHi Mereoposoriydi AaHi 3a
aHalli30BaHUM TMepiona 3i0paHi Ha MemTonoabChKid MeTeocTaHIli. s gociimKeHHs
oOpaHi mwioau ga0JyH1 4OTUPBHOX copTiB: Aimapen, ['onnen Jenimec, Pener Cumupenka,
®dropiHa; MWIOAU TPYLIl COPTIB CEPEAHBOTO TEPMIHY JOCTUTaHHs: BikTopis Ta
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KOMITO3UIISIMA
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S | | GioXiMITHUX 3MiH XONOAMILHOMY 30epirani TBEPALOCTI Ta
" npu COKOBHTOCTI
XONOJMIBHOMY | BUBUEHHS KiHETHKM peakiliii OKUCIIEHHS CyOCTPATiB MXaHHS
36epiraHHi MIOMIB TP XOJIOAMIEHOMY 30epiranHi IIoiB 32 00pOOKH —>|
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JocnimKkeHHs
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CHCTEMa 3aXUCTY 36epiraHHi MIOAIB 32 06POOKH AHTHOKCHIAHTAMH 36epiranms 3
BuByeHHS BIUIMBY HalKpalyuMu
.5 AHTUOKCUJAHTHUX |—p 3MiIHU SIKICHUX [TOKAa3HUKIB npu 36CplraHHl IIJIOO1B IT1/ AKICHUMHU
§ KOMITO3HLIIH Ha BIUIHBOM aHTHOKCUIAHTIB [IOKa3HUKaMU
¢ 30EepEKEHICTh . .
w P 306epexeHICTh TIO/IB 32 00POOKHM aHTHOKCHIAHTHUMHU
IJIOMIIB B yMOBax |—» >

[IpakTuyHa peanizaiist pe3yabTaTiB TOCIiIKEHb Ta EKOHOMIKO-COIliaJbHe OOTPYHTYBaHHS

Puc. 1. [Iporpama nociiaxeHs.



KoHn¢epeHnuis, mmoau rpyuii mi3HOro TepMiHy JocTuraHHs: Jlekanka 3umosa, Kiope,
[3romunaka Kpumy; miogu cnusu coptiB Bonomika, Ctenneit Ta Yropka itaniicbka.

B xoni mochimkeHb BUBYEHUM BIUIMB a0lOTMYHMX YMHHUKIB Ha (popMyBaHHS
AKICHUX TE€XHIYHUX MMOKA3HHUKIB, Xap4YOBOi LIIHHOCTI Ta 30€PEKEHOCTI IJI0/IB y aCHEKTI
iX KOHKYPEHTOCIIPOMO>KHOCTI Ta MPHUJIATHOCTI A0 30epiraHHs 1 TEXHIYHOI MEePepOoOKH.
Bynu pocnimxeHi mMexaHi3Mu (OpMYBaHHS Ta (YHKI[IOHYBaHHS IMYHHOI CHUCTEMHU
JIO/11B T1J] BIUTMBOM aO10TUUHHUX CTPECOPIB.

Ha panomy ertami JociipkeHb BH3HAY€HI: Maca, HAMOUIbIIMI MomnepeyHui
JiaMeTp, BUCOTA IUIOJIB; BMICT KOMIIOHEHTIB XIMIYHOTO CKJaay: CYXUX pPEUYOBHH,
I[yKpiB, OpraHiYHUX KHUCJOT, BMICT OCHOBHMX KOMIIOHEHTIB IMYHHOI CHCTEMH:
(eHoNbHUX peyOBHH, BiTaMiHy C Ta aKTUBHICTh aHTUOKCUJAHTHUX (PEPMEHTIB; OCHOBHI
NOKa3HUKU 30€epe’KEeHOCT1 IUIOJNIB: MPUPOJHI BTPAaTH Macu, BTPAaTH CIPUUYMHEHI
($1310J0TTYHUMU PO3JIaJlaMU Ta MIKPOO10JIOTIYHUMHU 3aXBOPIOBAHHIMMU.

3a pe3ynbTaTaMu JI0CHiAy BUOpaHi KpuTepil ieHTu(IKamii Ta oTpuMaHi Mojeni
JUIS. TIPOTHO3YBAaHHSI TMOKA3HMKIB TOBApHOI SKOCTI, BMICTY KOMITOHEHTIB XIMIYHOTO
CKJaqy Ta 30€peKEHOCTI IUIONIB 3aJeKHO BiJl a0IOTMYHUX YWHHUKIB, ITOKa3aHa
JOLIBHICTh Y POKU 3 HaWOUTBIIMM CTPECOBUM HABAaHTAXEHHSM 1HIYKYBAaHHS IMyHHOT
CUCTEMH TUIOIB IIISTXOM 00pOOKH aHTHOKCHIAHTHUMH CIIOJTYKaMHU.

Hocnig 2. Po3poOka TeXHONOT1i XOJOIUIBHOTO 30€piraHHs MIOAIB 32 00pOOKU
AHTUOKCUJIAHTHUMH KOMITO3MIIIsIMU. B Mexax nmaHoro npociiny 3a pe3ylibTaTaMu
aQHATITUYHUX JOCHIIKeHb C(OpPMOBaHI TPH KOMIUIEKCHI aHTHOKCHJIAHTHI KOMITO3MITIT
(AOK). Ilepmia — Ha OCHOBI CHHTETHYHHUX CIIOJYK: IUCTHHONY (CyMIIIl 10HOJIY 1
TUMETWICYTh(GOKCHAY) Ta momieTuiaeHrkoniB (AKM), npyra — Ha OCHOB1 MPUPOTHUX
CIOJIYK: aCKOpPOIHOBOI KHUCIIOTH, PYTUHY Y PIBHUX YacTKax (aCKOPYTHH) Ta JICIUTHUHY
(AKPIJI), Tpetst — Ha OCHOBI KOMOIHYBaHHSI CHHTETUYHOTO ITUCTHHOJY Ta MPHPOJHOTO
neuutuny (JJI).

Ha manomy erami mocCiiDkKeHh ONTHMI30BaHI KOHIICHTPAIll JIFOYMX PEUYOBHH Yy
AHTUOKCHJIAHTHUX KOMIIO3UIIIAX. JlOCTi»KEeHHS] BUKOHYBAJIA Y ABOPIYHIN TOBTOPHOCTI.
[Tnoxu rpymri coprtiB BikTopis Ta [3tomubaka Kpumy 3akinananu Ha 30epiranas y 2000 ta
2001 pokax, ioau si0yHi copTiB Aimapen, ['onnen Jenimec, Pener Cumupenka ta
®nopina — y 2003 ta 2004 pokax, mionu ciauBu coptiB Bonomika ta Ctenneii — y 2008
ta 2009 pokax. JlocaimKyBaay HACTYITHI KOHIIEHTpPAIlii JIFOUMX PEYOBUH: KOMITO3HUITis
AKM: nuctrron 0...0,048 %, I1ET 0... 2,0%; komno3utis AKPJI: ackopytus 0...1,5%,
aemutuH  0...6%; xommo3umis JJI: mucrmaom 0...0,048 %, memutun 0...6%.
EdexTuBHICTh BIUIMBY PI3HUX KOHIICHTPAIlIN IFOYUX PEYOBHH BU3HAYAIH 32 CEPEIHIM
piBHEM II0JJ000BUX BTpAT IUIOAIB MPOTATOM 30€piraHHs, sKi CKJIaJajucs 3 CyMH BTpaT
MacH Ta BTPaT, CHPUYNHEHUX MIKPOOIOJOTIYHUMH 3aXBOPIOBAHHSAMH 1 (P1310JI0TTYHUMUA
po3ianaMu, BiTHECEHUMH JI0 KUTbKOCTI Ai0 30epiranns. 3a KOHTPOJIb HA JaHOMY eTarli
JOCITIJDKCHD PHHUMaTH TapTii 1101iB 6€3 00poOKH.

Ha mactymHomy etami IaHOTO JIOCHTiAy OOTpyHTOBaHMMA crioci® oOpoOKH IIoiB
AHTUOKCHUJIAHTHUMHM  KOMMO3UIIsAMH. JIOCHIDKEHHSIT BUKOHYBAJIM Yy  JIBOPIUHIN
MOBTOPHOCTI: oA rpyui copTiB Kondepenuis ta [3romunka Kpumy 3aknananu Ha
30epiranns y 2002...2003 pokax, mioau sa0ayHi coptiB Alinapen ta l'onnen [emnimec —
y 2005...2006 poxkax, mimoau ciauBu copTiB Bonomka ta Crenneit — y 2010...2011
pokax. HaneceHHS aHTMOKCHIAHTHUX KOMITO3UI[Il BUKOHYBaJIH OONPHCKYBaHHSIM Ha
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nepeBax y cany 3a 1 mo0y no 30upaHHs, a TakoXX y CXOBHUIIAX — 3aHYPEHHSIM Ta
3ponryBaHHsAM. EdexTuBHICTE criocoOy 0OpoOKM BHU3HAUYAlM 3a BEIIMUMHOKO CEPETHIX
0JJ000BUX BTPAT IUIOAIB MPOTAroM 30epiraHHs. 3a KOHTPOJb HAa JAHOMY eTalll
JOCJIIJPKEHb MpUiiMaiy napTii mioaiB, ki 00poo6ieni Bojoto (K 1), Ta 6e3 o0podku ( K
2).

Ha ocrannbomy etani JaHoro Jociiay Oyiu oOTpyHTOBaHI PEKUMH Ta CHOCOOU
MOMEPETHBOTO OXOJIO/PKEHHS IUIOAIB. JloCmiKeHHS BHUKOHYBAJIM Y JABOPIYHIN
MOBTOPHOCTI: moau rpyui coptiB Kondepenuis ta [3romunka Kpumy 3akiaganu Ha
30epirannsa y 2002...2003 pokax, oy s0ayHi coptiB Alinapen ta l'onnen Jemnimec —
y 2005...2006 poxkax, mioau ciuBu copTiB Bomomka ta Crenneit — y 2010...2011
pOKax.

[ToniepetHe 0XOJIOMHKEHHSI BUKOHYBAJIM HACTYITHUMHU CITOCOOAMH

Bapiant 1. f6myka mepmioro TOBapHOTO COPTY MAKyBaJIM y BHCIAHI MarnepoM
SIIAKK TIOMIAPOBO JiarOHAJBHUM CIIOCOOOM. ['pymri mepmoro TOBapHOTO COPTY
NaKyBajJd y BHCIIaHI manepoM sk Ne 53 momapoBo, MaXOBUM YKIJIaJIaHHSM, CIIMBH
IIEPIIIOTO TOBAPHOTO COPTY — Y AUTUKH-TOTKH HACUIIOM, 110 7 KT B KoskHOMY. [lomiepetne
OXOJIOPKCHHSI BUKOHYBAJI XOJIOJHUM IOBITPSM y KaMepax 30epiraHHs 3a TeMIepaTypu
2...5°C, mBunkocti pyxy nositpsa 0,5 m/c, kpatHocTi moBiTpooOMiHy 30 00’emiB 3a
rojauny. [ToBTOpHICTH BapiaHTy I’ ITUKpAaTHA. PO3Mip MOBTOPHOCTI — OJIMH SIIIIHUK.

BapianT 2. [lakyBaHHs TU10/11B BUKOHYBAJIU SIK 1 B TIepIiioMy BapiaHTi. [lomepenne
OXOJIO/PKEHHSI BUKOHYBaJIM XOJIOAHMUM TIOBITpSIM Yy KaMmepax I1HTEHCHUBHOTO
OXOJIOJDKEHHSI 3a TeMreparypu Bim MiHyc 2... minyc 4°C, MBUIKOCTI pyxy MOBITps 3
M/c, KpaTHOCTI mOBITpooOMiHy 90 o00’emiB 3a roauHy. IIOBTOpHICTH BapiaHTy
I’ ITUKpaTHA. PO3Mip MOBTOPHOCTI — OMH SIIUK.

BapiaaT 3. I'inpooXxonokeHHS: IUIOAW SOJyHI, TPyl Ta CIMBU TIEPIIOTO
TOBapHOT'O COPTY OXOJIO/PKYBAJIM Y BaHHAX 3 OXOJIO/KYIOUMM CEPEJIOBUIIEM; PO3UNHU
anTuokcumanTHUX Kommosuilii AKM, AKPJI Ta JIJI, teMneparypa sSKuX CTaHOBHWJIA
1,5£0,5°C. Ilicns 0oXOJO/KEHHS 3 TMOBEPXHI IUIOAIB BUIAISIN 3QJIMIIKOBY BOJIOTY
HOBITPsAIM TemmepaTyporo 2...3°C, ykiajaid B Tapy Ta BIANPaBIsId Ha 30epiraHHs.
[ToBTOpHICTH BapiaHTy I’ ATUKpaTHA. PO3Mip TOBTOPHOCTI — OJIUH SITITHK.

BapiaaT 4. Kom6iHoBanuii crioci6: 1 eram - momnepeHe OXOJIOKEHHSI TUIOIB Y
poOOUMX PO3UMHAX aHTHOKCUIAHTHUX Kommo3ulliid (AOK), 2 eTan - 100X0NI0KEHHS y
KaMepax IHTEHCHBHOTO OXOJo/pkeHHs. Ilim Yac OOXOJIOMKEHHS OJIHOYACHO
Bi1OyBa€eThCA 1 MpoIIeC BUAICHHS 3aJIMITKOBOI BoTord. [lakyBaHHS I1J10/11B BUKOHYBAITH
aHAJOTIYHO TIoTmepeaHiM BapianTaM. [lOBTOpHICTH BapiaHTy II'SITHKpaTHA. Po3mip
MTOBTOPHOCTI — OJIVH SITITUK.

3a pesympTaraMu JAOCTIAY 2 PO3pOOJIEHa TEXHOJOTIS 30epiraHHs IUIOJIB 3a
00pOOKH aHTHOKCUAAHTHUMH KOMITO3HITISIMH.

Hocnin 3. Budenns ¢iznunux, $Hi3i010r0-010XiMIYHIX 3MiH IIPH XOJIOAMUIEHOMY
30epiranni 1ioAiB. Ha mpoMy eTami BHWBYaNW BENWYMHY BTPAT MAacH, KIHETHUKY
IHTEHCUBHOCTI1 JMXaHHS Ta peaki[iii OKHUCICHHS CyOCTpaTiB JUXaHHA MpU 30epiraHHi
TJIO/1B 32 0OPOOKU aHTHOKCUAAHTHUMHU KOMITO3HUIIISIMH.

HNocmin 4. JlochaimKeHHs PO3BUTKY OKHCHOIO CTpeCy MpH XOJOAWIBHOMY
30epiraHHi MJI0A1B Ta iX aHTUOKCHIAHTHA CUCTEMA 3aXUCTY. PO3BUTOK OKMCHOI'O CTpECy
IJIOIB BUBYAIM 3a JMHAMIKOI HAKOMWYEHHS MaJOHOBOTO Jianbiaerigy. Ha manomy
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eTani JOCHIKYBaJId OCOOJMBOCTI (PYHKIIIOHYBAHHSI €HJIOT€HHOI CHCTEMHU 3aXUCTY
IUIO/IB MpH 30€epiranHi 3a 00poOKH AaHTHOKCUJIAHTHUMH KOMIO3ULISIMU.

Hocnig 5. BuByeHHs BIUIMBY aHTMOKCHUIAHTHUX KOMIIO3MIIIM Ha 30€pekeHICTh
mwioaiB. Ha nmaHnoMy ertami BUBYaJM CTYIHIHb IMOIIKOJKEHHS IUIOAIB (P1310J0TTYHUMU
po3iajaMu Ta MIKpOO10JIOTTYHUMHU XBOPOOAMU, 3MIHU SAKICHUX IMOKA3HUKIB, BUZHAYAIIH
30€pEeKEHICTh TUIO/IIB 32 0OPOOKH aHTUOKCUIAHTHUMHU KOMITO3HUIIISIMHU.

Hocnian 3, 4, 5 BUKOHYBaju y TPUPIYHIA MOBTOPHOCTI: IJIOAM s0IYHI COPTIB
Atinapen, I'onaen Jemimec, Pener Cumupenka, ®@iopiHa 3akiagaiyd Ha 30€piraHHs y
2008...2010 poxax, mmoau rpyuui copTiB Bikropis, Kondepenuis, Kiope [3romunka
Kpumy — y 2010...2011 poxkax, , mioau ciuBu copTiB Bonomka, Crenneit, Yropka
Iramiiiceka — y 2010...2012 pokax. B pe3ynbTaTi qocnigxens Bu3Hauain BB AOK
Ha 30€pEKEHICTh 010JIO0TTYHOT I[IHHOCTI, TBEPIOCTI Ta COKOBUTOCTI I10A1B. Ha mincrasi
OTPUMAHUX pe3yibTaTiB Oylla TpoaHadi30BaHa MOKJIUBICTh MIABUIIEHHS CTpec-
TOJIEPAHTHOCT1 TIUIOMIB, TIOJIOBXKEHHS TEpMIHIB iX 30epiraHHs 3 HalKpaluMu
KBAJIITATUBHAMH TTOKa3HUKAMH. YCi BH3HAYCHHS TMPOBOJWIM 3a CTAHJAPTHHUMH Ta
3arajJbHONPUUHATUMH METOJHMKaMHU. Pe3ynbrath aHaii3iB NMPUBOAMIMA JO BUXIJIHOI
MacH.

3aBepinajgbHUM €TarnoM Oylia MpaKTHUYHA peasizailisi pe3ysbTaTiB JOCHIIKEeHb Ta
iX EeKOHOMIKO-coIliaibHe OOrpyHTyBaHHs. [IpoBeneHi BIPOBaIKEHHS PO3POOJICHOT
TexHoJIorii 306epiranns 1ioiB 3a 00podku AOK y BupoOuuiTeo (2013 — 2016 pp.) 1
BHU3HAYCHI EKOHOMIYHHUH Ta collialbHUN epeKTu Bij 1i BIIPOBAKEHHS.

JIist ociKeHb 11011 30Upaiu 3 AepeB, TUIIOBUX JJIs IEBHOTO MIOMOJIOTTYHOTO
COPTY, OJTHOTO BiKYy. ATpo(OH Ha TOCTITHUX IUISHKAX MPOTIATOM YCIX TOCTITHUX POKIB
OyB OJTHAKOBHM Ta 3aJJ0OBOJILHAB BUMOTaM arpoTexHiku. [1moau 3epHATKOBUX KYJIbTYp
3aKjIajaidy Ha 30epiraHHs y CTajili 3HIMAIbHOI, IJIOAN CIUBH — TEXHIYHOI CTHTJIOCTI.
KanenmapHy nary 3HiMaHHS BU3HAYaJIM 32 HACTYITHUMH SKICHUMHU O3HaKaMU: pO3MIp 1
Maca IUTOJiB; 3a0apBlICHHS IMKIPOYKH Ta M’ SKyIla; 3a0apBiCHHS HACIHHSA, CMaK 1
COKOBHUTICTh M’SIKyIlIa; JIETKICTh BiAOKPEMJICHHS IUIONY BiJ TUIOJOBOI TLIOYKH; Ta
00’ €EKTUBHUMH TMOKa3HUKAMHM: HOI-KpOXMaJIbHA Mpoba (17151 A0 IyK Ta rpyI), IIUIBHICTh
M’SKyIlla 3a TICHETPOMETPOM; KUIBKICTh JHIB BIiJl MacoOBOTO IIBITIHHS Ta 3a
METEOPOJIOTTYHUMU JTAHUMH.

30epirany Mmiao0BY MPOAYKIliI0 Y MOJAEPHI30BaHUX XOJOAMIBHUX kKamepax KX —
48, sixi ocHareH1 cucteMoro koutpodto Temmneparypu Eliwell EWDR 902 ta natunkamu
BimHOCHOIT BosiorocTi moBiTpst Eliwell EWHS 31. B kamepax 30epirans miaTpuMyBaiu
HACTYIHI PSXKUMHI TapaMeTpu: JJIA TJI0/IB 3EPHITKOBUX KyIbTyp Temmeparypa 0+1°C,
U1 ToIoiB ciuBH — MiHyce 1+£0,5°C, BimHOCHa BostoricTh moBiTps (BBII) — 90...95%.
Cucrema oxoyomKeHHsI kKamep 30epiranas — O6arapeiina. @i3uvnai ymoBu 30epiranHs B
Kamepax Bu3Hayanu Ta KoHtpomtoBanu 3rigHo JACTY ISO 2169:2003. KonTposibHi
peBi3ii mpu 30epiranHi 3epHATKOBUX ILIOIB MPOBOAMIN KokHI 30 110, TUTOIB CIIMBU —
koxHI 10 116 36epiranHsa. 3MiHy TOBapHOI SKOCTI Mijl Yac OTJIS/IIB BHU3HAYAIN TTICIS
BHHECEHHS X 13 CXOBHIIA Ta OTETUICHHS A0 Temmeparypu 15...20°C.

Marematnuna oOpoOKa €KCIIEpUMEHTAIBHUX JTaHUX 1 MPOTHO3YBaHHS KIHIIEBOTO
pe3ynbpTaTy Oyna BHMKOHAHAa 3a METOJaMM BapiamifHOI CTaTUCTHUKH 3 JOBIPYOIO
nMoBipHicTio 0,95. V Tabnuisgx ta Ha rpadiyHUX 300paKEHHSIX PE3YJIbTaTiB poOOTH
MpEeACTaBICH] cepeAHl apu(]PMeTHyHI 3HAYEHHsS OTpUMAaHUX BeduuuH. [l aHamizy
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OTPUMAHUX JIOCIIIHUX JAaHUX 3aCTOCOBYBAJIM MapHUI Ta MHOKMHHUU KOPEJSIINHUH,
perpeciiinuii Ta aucnepciiHuil aHamizu. CTaTUCTHUYHY OOpOOKY BHUKOHYBAJIM 3a
nonomoroto naketiB npukiaaaHux nporpam STATISTICA, Mathcad, Agrostat.
Pe3yabTaTn gociixxeHn

JlocaigsKeHHs MJ1010BOI CHPOBMHHM K 00’€KTY X0J0AUIBHOI0 30epiraHHs

VY nanomy po3aiii po3poOsieHa CUCTeMa KPUTEPIiB IIEHTUYHOCTI, sIKa BijoOpakae
(GYHKIIOHATPHUN CTaH IUIOMIB Mia Yac 30upaHHS Ta JI03BOJIIE TMPOTHO3YBATHU
CHPSIMOBAHICTh MOT0 3MiH MPOTATOM TPUBAJIOTO 30€piraHHs.

MaTteMaTH4HO JT0Ka3aHo, IO JUISl TUIOJIB 3€PHATKOBUX KYJIBTYp, HE3aJCKHO Bij
TEPMiHYy JIOCTUTAHHS, JOMIHYIOUYUM CTPECOBHM TOTOJTHMM YHHHHUKOM TpU (GOPMYBaHHI
TEXHIYHUX MOKA3HUKIB TOBAPHOI SKOCTI MJIOAIB € cyMu akTuBHUX Temnepatyp (CAT)
OCTaHHBLOTO Micsls ix go3piBanHs (r = 0,84...0,95), a nns mnoaiB ciauBu - CAT Bech 3a
Beretaniaui nepiox (r = 0,99) ta aGconMOTHI MaKCUMaJIbHI TEMIIEPATypPU OCTAHHBOTO
micsiug nepen 3oupanssm (r = 0,71). Ilpu popmyBaHHI MaCOBOT HACTKU CyXUX PEYOBUH
Ta 3arajbHOTO IYKPY Y Iuiojax s0xyHi HaOub BrmuBoBuMu € CAT mioro poky (r
=0,9 Ta r =0,81 BIAMOBIAHO), Yy TUIOJAX TPYIIl HE3aJIEKHO Bl TEPMIHY TOCTHTaHHSA -
cyma omaaiB (CO) 3a Bereramiauii nepioa (r =-0,89...-0,97), y miomax ciauBu —
TEMIIEpaTypHI MOKa3HUKH OCTaHHBOrO Micsis ¢opmyBanus twroais (r = 0,89...0,97).
[Ipu dbopmyBaHHS BMICTY TUTPOBAHHUX KHCJIOT Ta acKOpOIHOBOi KMCJIOTH Yy TUIOAAX
sOJTyH1 1 TPYyIIl JOMIHY€E KUIBKICTh HIB 3 ONajaMu Outblie 1 MM Ta cepeiHs BiTHOCHA
BostoricTh noBiTpst (BBII) 3a Bereramiiinuit nepion (r = 0,8...0,93), y mmogax ciuBu —
KUTbKICTh onafiB Ta cepeauss BBII octanuboro micsis opmyBanns miofAis (r = 0,93 ta
r = 0,83 BignmoBinHO). JIj1s1 3aBYaCHOTO MPOTHO3YBaHHS BMICTY OCHOBHHUX KOMITOHEHTIB
XIMIYHOTO CKJIaay OoOYy/I0BaH1 MaTeMaTUIH1 MOJIEN1 3aJI€KHOCTI 11 AKICHUX TEXHIYHHX
NMOKa3HUKIB (Taby. 1) Ta OCHOBHMX KOMIIOHEHTIB XIMIYHOTO CcKiaay (HaBeIeHl Y
TUcepTaliiHiii poOOTi) Bi MOTOAHUX YMOB. Po3poOiieHi MaTeMaTWdHi MOJEN €
HEOOXITHUMU JJIsl BUPOOHMKIB MPH IUIAHYBaHHI 3aXO0(IB IIOA0 IMOJAJIBINOT peaizallii,
nepepoOku abo 30epiranHs 310paHOTO BpOXKalO.

biomoriyaMM MapkepoM, SIKM XapaKTepHu3ye CTYIiHb PYHHIBHOI Aii CTpECOBUX
YUHHUKIB Ha POCIMHHY KJIITHHY, € MajoHoBuid miampaerin (MJIA). 3a piBHem
HakonuyeHHs: MJIA MOKHa CyIWTH MPO CTIMKICTh POCIWHU JIO 30BHINIHIX CTPECOBHUX
BIMBIB. CTaOuIhHO-HU3BKHM piBeHb MJIA € CBIZYEHHSM BiJICYTHOCTI PO3BUTKY
OKHCHOTO CTpEeCy Ta 3Jaro/KEHOr0 (YHKI[IOHYBAaHHS AHTHOKCHUIAAHTHOI CHUCTEMHU
POCIMHHOTO OpTraHi3My.

OCHOBHUM CTPECOBHM UYWHHUKOM, SIKHA CTUMYIIOE€ 3pocTaHHsA piBHI MJIA 1,
BIJIMTOBIZTHO, IHTEHCUBHICTh OKHCHOTO TIOIIKOIKEHHS MeMOpaH TJI0/[iB € CYMU aKTUBHHUX
TEMIIEpATyp, 3 €IUHOIO BUIOBOIO Pi3HMIICIO: I uioAiB s0myHi e CAT minoro poky,
JUTSI TUTOJTIB TPYITHA COPTIB MI3HBOTO TepMiHy qocturanis - CAT 3a BererariiHui mepion,
JUIS COPTIB CEPEIHBOTO TepMiHYy JocTuraHHs Ta 1wiomiB ciauBu — CAT 3a ocraHHIi
Micsmb X hopmyBaHHS (puc. 2.).

Tabnuys 1
MopeJti TPOrHO3yBAHHA SIKICHMX TeXHIYHUX MOKA3HUKIB IJIOAIB
Koedimient
neTepMiHalii, R?

ITmomu Perpeciiina mojaenn
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¥=0,664571 — 0,779842X, +

0,857X, — 0,027

[Tnonu s6myH1 +0.349114%, 0,75
Ilnopu rpymi. V=10,033 — 1,099X; + 0.97
CCPCIHEOTO TCPMIHY 1,012X44+0,362Xs + 0,592X> ’
JOCTUTAaHHIA

ILromw rpymn misHBoro V=0,435Xs + 0,709X, — 0,132 0,04
TEPMIHY JOCTUTaAHHS

S V=0,647X7 — 0,916X5+0,515Xg + 0.99

Ipumirka. Y — cepenns maca mioay, B.0., X1 — pl4YHa KUIbKICTh JIHIB 3 OMaJaMH
oubme 1 MM, B.o., Xo— CAT ocranHboro micsist GopMyBaHHS IUIOJIB, B.O., X3 — CyMa
omaiB 3a BereTaliiHuii nepiof, B.o., X4 — ['TK 3a Bereramiitauii nepioj, B.o., X5 —
abCoJII0THA MaKCUMaJbHa TeMIIepaTypa OCTAHHbOIO Micsls (OpMyBaHHs IUIOAIB, B.O.,
Xe — cepeqHl MakCUMaJbHI TEMIEPATYPH OCTAHHBOTO MicsAlsd (HOpMYyBaHHS IUIOAIB,
B.0.; X7— CAT 3a BereramiiiHuii mepion, B.0., Xg — PI3HUIL MDK aOCONTIOTHUMH
MaKCUMAJIbHUMH 1 MIHIMaJbHUMHU TEMIIEpaTypaMy OCTaHHBOTO MICALS (OPMYyBaHHS

IJIOJIIB, B.O.

Puc. 2. IlopiBusnbHa nuHaMika piBHI MJIA y mmogax rpyii cepeiHboro
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CICAT ocranHbOTO Micsisg (GopMyBaHHS ILIOJIB
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tepminy nocturanns Ta CAT octanHBOTO Micsis (OpMYBaHHS TUIOTIB.
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J11st BCTaHOBJICHHS BU3HAYAJILHOTO YHHHUKA Y (DOPMYBaHHI CTPEC-TOJEPAHTHOCTI
TJIO/TIB MPOBE/ICHA KOMITJIEKCHA iHTeTpaIbHa OI[iHKA Ta BU3HAYEHUI rI100aTbHUN BEKTOP
MPIOPUTETIB JIJIs1 KOXKHOTO BUAY MUI0AiB. OTprMaHi IPiOPUTETH CBITYATH, IO Y TUIOAAX
sOTyH1 Ta CIMBH OUThII €(PEKTHMBHOIO B 3aXMCHIM BIJAIOBIAI MPU OKHUCHOMY CTpECI €

yY4aCTb HHU3BKOMOIJICKYJLIPHHUX AHTHOKCHAAHTHHUX CIIOJIYK,

y Ilolax rpymi —

aHTHOKCHIAHTHUX (epMeHTiB (puc. 3). OTxe, pO3BUTOK OKHCHOTO CTPECy TMif Mi€l0
a0lOTUYHUX YWHHHWKIB y TUIOJAX TPHU3BOIUTH 10 CTUMYIIIIT iX aHTHOKCHIAHTHOI
3aXHCHOI CHCTEMH, SIKa TIPOSBIISETHCS B IMIJBHUINCHHI €HAOTEHHOTO PiBHSA ()EHOIBHHUX
pedoBuH, 1yKpiB 1 aktuBHOCTI COJI 1 mepokcumasmy.

MJIA mMoTH/ T
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Puc. 3. baraTokyTHUK  ria00ajJbHUX
BEKTOPIB MIPIOPUTETIB IIOAIB.

KHCJI0TH

HatiBaxiuBimmm SIKICHUM

MOKa3HUKOM IJIOJI0BO1 MPOYKITIT

AK BBAXKAETHCS 30€pexKEHICTb. Hanuii
MOKa3HUK HaOyBae 0COOJIMBO1

NPIOPUTETHOCTI NpPHU IUIAHYBAHH1 POOOTH
IJIOJOCXOBHII, BHU3HAYCHHI HEOOX1THOI
KUTBKOCT1 Kamep, MPOrHO3yBaHHI TEPMiHIB
1 00’eMiB peasizalli Ta nepepoOKH MI0A0BOI MPOAYKIi. Pe3ynbTaTaMu BCTaHOBIEHUN
HAWOUIbII ICTOTHUN BIUIUB TEMIEPATYPHUX YMOB OCTaHHBOTO Micsus (OpMYBaHHS
OB sA0JYyHI, CIMBUM Ta TPYyIIl COPTIB CEPEeAHBOTO TEPMIHY AOCTUTaHHS Ha ixX
30epexkeHICThb. 30epeKeHICTh TUIOAIB CIMBU cOpPTY BoJoiika Ta rpyiii copTiB Mi3HLOTO
TEPMiHY JOCTUTaHHS BU3HAYAETHCS TEMIEPATYPHUMH YMOBAaMU BCHOT'O BETETAI[IHHOTO
nepiogy. OcTaToOuH1 PIBHSHHS 3aJIEKHOCTI 30€pEekKEHOCT! IUIOAIB BIJ IMOTOJIHUX
YUHHUKIB (3 UMOBIpHICTIO 95 %) HaBeaeHi y Tabnuii 2. OTpuMaHi perpeciiiHi Mojeni
JI03BOJIAIOTH MTPOTHO3YBATH 30€PEKEHICTh TUIOAIB aHAJI30BAHUX KYJIBTYP 1 CBOEYACHO
KOpUT'yBaTH 1.

— =S6nyka === I'pymi CnuBa

Tabnuys 2
MoneJii Nporuo3yBaHHs 30epeKeHoCTi IJI0IB
- Koedirient
I[Inmomn Perpeciitna monenb R R?
[Tnonu s6myH1 V=0,032-1,019X; 0,76
Inomu rpynui cepesrroro V=0.217 + 0,827, 0,77
TEPMiHY JTOCTHTaHHS
Inou rpyrm niskoro V=0,856X + 0,446X; 0,315 0,77
TEPMiHY JTIOCTHTaHHS
IInonu cnuBu V=10,026 +2,251X4—1,276X3 0,99
Ipumitka. Y — 30epexeHicTh IUIOAIB, B.0., X1 — CEpPEeIHI MaKCHMalbHi

TEMIIEpaTypH OCTAaHHBOTO MicsIs (popMyBaHHSA TIIOAIB, B.0., X2 — CAT 3a BereramiifHuii
nepiof, B.0., X3 — cepeAHi MiHIMaJIbHI TEMIIEpaTypyu OCTAaHHBOTO MicAlsl (popMyBaHHS
IJI0/IB, B.O., X4 — CAT octaHHBOTO MicsIs (hOpMyBaHHS TUIOIB, B.O.

KoMrekcHOI0  IHTETpaibHOIO OINIHKOK) BCTAHOBJICHWUW JOMIHYIOUHMA BIUTHB
HU3BKOMOJICKYJISIPHUX aHTHOKCHIAHTIB Ha 30€PEKEHICTH TI0/11B S0MyHI. BukmoueHHs
CTaHOBIIATH TUIOAM s0MyHI copTy [ommen Jlemimec, mpu 30epiraHHi SIKUX HaAMIpHI
BTPAaTU Macu BHUKJIMKAIOTh po30allaHCYyBaHHS AHTUOKCHUJAHTHOI CHCTEMHU 3aXHCTy Ta
MOCJIa0II0I0Th MMPUPOJIHY CTIMKICTH 10 3aXBOPIOBaHb (pHUC. 5).

[IpoBigHY MOPOTEKTOPHY poiab y (OpMyBaHHI 30€peKEHOCTI IUIOAIB TPyl
BUKOHYIOTb BUCOKOMOJIEKYJISIPHI aHTUOKCUAAHTH — niepokcuaasza 1 CO/I.
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Puc. 5. Bekropu mnpiopuUTeTiB SKICHHX
MOKAa3HUKIB Ta KOMIIOHEHTIB aHTHUOK-
CUJIAHTHOI cucTeMu Tmpu (HopmMyBaHHI
30epekeHocTi I1onaiB, B.0.. B.M. —
BTpaTU Macu, X. — BTpaTH BiJ XxBopooO, 1.
— uykpu, TK — TutpoBasni kucinotu, OP —
¢denonbHl peyoBuHu, AK — akopOiHoBa
kucinora, COJl — cynepokcuaaucmyTasa,
IO — mnepokcupaza, LKI — mykposo-
kuciotHut 1HAeke, [[BI — 1ykpoBo-
BITaMIHHUH 1HACKC.

— — A0ayka ----- rpyui CJIMBHU

Ha 30epexxeHicTh IUIOAIB CIMBH YCiX
COpPTIB BaroMuil BIUIUB Ma€ piBEHb
MIKpOOIOJIOTIYHUX 3aXBOpPIOBaHb Ta (DI310JIOTIYHUX PO3NAaIB, SIKI € HACIIIKOM
HaAMIpHUX BTpaT Macu. Cepej; KOMIIOHEHTIB XIMIYHOTO CKJIaly MPOBIIHY MPOTEKTOPHY
posib y (opMyBaHHI 30€pEKEHOCTI TUJIOMIB CIMBU BUKOHYIOTH HH3BKOMOJICKYIISIPHI
AHTUOKCHJIAHTH — IIYKPH.

BusHayeHi BEKTOpHM MPIOPUTETIB BIUIMBY KOMIIOHEHTIB XIMIYHOIO CKJIaay Ta
MOKa3HUKIB SKOCTI Ha 30€PEeKEHICTh TUIOJIB IIJIKOM Y3TOJKYIOThCS 3 OTPUMAHUMU
paHillie BEKTOpaMH MPIOPUTETIB 1X aHTUOKCHUJIAHTHOTO CTATYCY.

TexHO0JIOTiYHI ACIIeKTH 3aCTOCYBAHHS AHTHOKCHAAHTHUX KOMIIO3H I

Y nmaHomy posaini  chopmyiiboBaHa Teopis (HOPMYBaHHS KOMILIEKCHUX
AHTUOKCUJIAHTHUX KOMITO3MIIIA JIJIT €K30TM€HHOiI OOpPOOKH IUIONIB, 3T1MHO SIKOi 70 iX
CKJIaJly BKJIIOUEHO CHHTCTHYHI 1 OIOr€HH1 aHTHMOKCHAAHTHI PEUYOBMHHM, MEXaHi3M il
SKUX € TIOAIOHMM J0 MEXaHI3MIB Jii JOMIHYIOUHMX Y aHTHOKCHIAHTHOMY CTaTycCl
€HJOTEHHUX MPUPOJHUX aHTUOKCUJIAHTIB: ¢eHonbHuX peuoBuH, CO/] Ta nepokcuaasu.

CHUHTETUYHUM aHTHOKCUAAHTOM (DEHOJIBHOT MPUPOIU, SKUKM TO3BOJICHHHA [0
BUKOPHUCTAHHS Y Xap4yoBild MPOMHCIIOBOCTI € 10HOA (XxapuoBa gobaska E 321). lonon
BB@)XAETHCSA CTAHJAPTHUM CHJIBHUM 1HT101ITOPOM IEPOKCHIHOTO OKHCHEHHS JIITiIiB
KIITHHHUX MeMOpaH. BiH € moHOpoM aroMa BOAHIO Ta TEPETBOPIOE TMEPOKCUIHI
paaukaiy Ha rigpornepokcua. KoxkHa MOJEKyla 10HONY [I€aKTHBYE JBI MOJEKYIH
MIEPOKCHUTHUX PATUKAIIIB.

Ane i0HOJN HE PO3YMHHHMMA y BOJi, 1 B SKOCTI OPraHIYHOTO PO3YMHHUKA OYB
Bukopuctanuii numetmicyibdokeun (AMCO, CoHsOS), sikuii moserurye mpOHUKHEHHS
ioHONTy 4epe3 Oiojoriuni Oap'epu. OJTHOYACHO 3 UM, BiH € JOCTATHBHO TOTYKHHUM
AHTUOKCUJIAHTOM, SIKHA Ma€ OJHAKOBHH MeEXaHi3M /il 3 aHTHOKCHJIAHTHUMU
dbepmenTamu. Bin 3amobirae mepoKCHIHOMY OKHCHEHHIO JiMiAiB, cTabUTi3y€e KIITHHHI
MeMOpaHH, B TOMY YHCITi 1 MeMOpaHu i30coMiB. JIuMeTuncynb(OoKCH I yIOBIIOE BUTbHI
paaukanu, nepii 3a Bce OH®. Pazom 3 tTum, [IMCO nigcumntoe cunte3 COJl y kiiTuHax
Olosoriuanx 00’ekTiB. OpmHowacHo 3 1M JIMCO Bomogie aHTUCENTHYHUMU
BIacTUBOCTIMU. OTXKe, 3aCTOCYBaHHS KOMIUIEKCHOT aHTHOKCHJIAHTHOI KOMIIO3HUIIIi
«IUCTUHOII», SIKa BKIIOYAE 10HON Ta JUMETHUICYIb(OKCHI, CHPUITHME IOCATHEHHIO
TEXHOJIOT1YHOTO €(eKTY, IKUM HE BOJOIIIOTH OKPEMO B3SIT1 HOT'O CKJIaIOB1 YACTUHH.
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Cepen nmpupoJHUX AHTUOKCUIAHTIB (DEHOJNBHOI MPUPOAM, SKI MOXYTh OYyTH
BUKOPHUCTaHI 3 METOI IMPOJIOHT'YBaHHS 30€peXEeHOCTI, BUCOKOIO aHTUOKCHUIAHTHOIO
AKTUBHICTIO BOJIOAlE pyTHH. BiH 3B’sA3ye€ BUIbHI paJMKald Ta TallbMy€ MPOLEC
JAHIIOTOBOI peaKlilii yTBOPEHHS HOBHUX arpecHUBHUX paiukaiiB. PyTuH € epexkTuBHUM
IHT101TOPOM MEPOKCUIHOTO OKMCHEHHS JiMiAiB. BaxnuBuM MexaH13MOM Aii pyTUHY Y
010JIOTIYHUX CHCTEMAaX BBAXAETHCS 1 XeNATyBAaHHS 10HIB METaNIB 3MIHHOI BAJICHTHOCTI.
Ponb OCHOBHOrO CHHEpricTy pyTHHY HallexuTh ackopOiHoBiid kucioTi (AK).
AnTnokcugantHi BiaacTtuBocTi AK o0ymoBieHi 3natHicTio nepexormoBatu ADK.
BaxmuBoro  Qynkmieto AK €  BigHOBIEHHA  OKHMCIE€HUX  GOpM  IHIIHUX
HU3bKOMOJICKYJISIPHUX aHTUOKCUIAHTIB, 1 B Mepiry uepry, peHonpbHuX peuoBuH. OTKe,
HEe UBJISYHUCH Ha Te, IO 3a pe3ydbTaTaMH IHTETPAIbHOI OLIHKH aHTHOKCHIAHTHOTO
CTaTyCy IUIOJIB acKOpOIHOBAa KHCIIOTa HE CIpPHUS€ MPOJOHTYBAaHHIO 30€pe’KEHOCTI
IUIO/IiB,  3aIpPONOHOBAHO  BHUKOPUCTATH 11 1S  TIOCHJIICHHS  €(QEKTUBHOCTI
AHTUOKCUJIAHTHOI KOMMO3MIlli. Bucokuil (QyHKIIOHATIbHUIA CHHEPri3M pPYyTUHY Ta
aCKOpOIHOBOI KMCIIOTH JIa€ MOXKIIMBICTh 3MEHIIIMTH KOHIICHTPAIIii TIF0YNX PEUYOBUH Ta
3a0€e3MeuYnTy BUCOKY CTaOUIBbHICTD MpemnapaTy 3 MaKCUMaIbHUM 010JI0TTYHUM €(EKTOM.

Ionon Tta pytTmH He po3uWHHI y BOAi. OTXe, M TPUTOTYBaHHSA CTIiHKOT
OJTHOPIZHOT CycCIeH31i Oy BUKOPUCTAH]1 eMYJIbIraTOpU: CyMIlI TOJTIETHIICHTIIIKOJIIB Ta
nermutrH. OTHOYACHO 3 UM, JaHi MperapaTH yTBOPIOIOTh HA TUIOAaX TOHKY ILUTIBKY, sKa
3MEHIIyE€ TpaHCHIpalliio, CHOPUSIIOTh PIBHOMIPHOMY HAHECEHHIO, pO3MOAUTY 1
YTPUMaHHIO IF0YMX PEUOBUH Ha MOBEPXHI Ta (POPMYIOTh €IMHY TPAHCTIOPTHY CUCTEMY
IIPOJIOHTOBAHO1 JJOCTABKU IMperapariB y cepeanHy KITuH. CyMill MO TUICHTIIIKOIIB
MiIBUIIY€E PE3UCTEHTHICTh POCIUHHUX KIITUH 10 Al HU3BKUX Temrepatyp. Jlenutun
BUCTYTA€E AK MOTY>XHUI aHTHOKCHIAHT, MEXaHI3M i1 SIKOTO TOJISATae y MonepeKeHH1
YTBOPEHHSI BUCOKOTOKCUYHHUX BUIBHUX PAIUKAIIB y POCIUHHIA KITITHHI.

OTxe, Ha OCHOB1 ITPOBECHOTO aHAJI3y MEXaH13MiB Jii OKpeMHX JII0YUX PEUOBUH
Oymnu po3pobIieHi koMIuieKkcH1 anTHokcuaaHTHI kommo3uilii (AOK): AKM, sika Bkitodae
ioHom, numetuicynbdpokcua, cymimt ITEINB; AKPJI, o MicTuTh acKOpOIHOBY KHCIIOTY,
pytuH, petutuH; JJI — 10 cknamy sKoi BXOASTh 10HOJ, TUMETHICYTb(GOKCH], JICIIUTHH.

JIist  BCTAHOBJICHHSI JIIOYMX KOHIICHTpAIlil AaHTHUOKCHUIAHTHUX PEYOBUH Y
KOMITJIEKCHUX KOMIIO3HITISIX TTPOBeIeHa onTtuMizailisa. Kputepiem onTuManbHOCTI Oyiu
MiHIMaJTbHi cepe/THi 0100081 BTpaTH IIoiB py 36epirari § — MIN . Tlapamerpamu
ONTUMI3aIii — KOHIEHTpAIlii aHTHOKCUIAHTIB (X) Ta eMmynbratopiB (y). B pesynbraTi
onTUMi3zaIlii OTpuMaHi MaTeMaTU4H1 Mojeni (Taba. 3), sKi BiioOpaXkaloTh 3aJI€KHICTh
PiBHA cepeHiX MOA000BUX BTpAT TIIOAIB s101yHI ¢ (%) Bil KOHIIEHTPAIIH TUCTUHOIY X
(%) Ta cymimi I1ETiB y (%) y kommo3uriii AKM, konmenTpariiii ackopytuny x (%) ta
nerutuHy ) (%) y kommosuiiii AKPJI, kontnenTpamiii guctuHony x (%) Ta JeUUTHHY )
(%) y xommosumii JIJI. Takum dYuMHOM, ONTHMI3aIli€l0 BCTAHOBJICHI HACTYIIHI
KOHIIEHTpAIIii JIF0YNX PEYOBHH Y aHTHOKCHUJAHTHUX KOMITO3HITISX:

AKM: nipu 36epiranni mroAis so6mysi JI — 0,04% , ITIET" — 0,6%, nipu 30epiranHi
moxAiB rpymi [ — 0,04%, ITEI" — 0,6%, nipu 36epiranui mioaiB ciavusu [ — 0,03%, TTIET
—0,4%.

AKPJI: npu 36epiranni mioni s16ayni AKP — 0,7%, JI — 3,1%, npu 30epiransi
mwioaiB rpyuiit AKP — 0,7%, JI — 3,0 %, npu 30epiranni mnoAiB causu AKP — 0,7%, JI —
3,7%.
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JUUIL: npu 36epiranni wioniB s6ayui [ — 0,04%,J1 — 2,9%, npu 36epiranHi miojis
rpyuii I — 0,04%, JI — 2,9 %, npu 36epiranni mioais ciausu I — 0,02%, JI — 3,4%.

Tabnuys 3
Pe3yabTaTn BU3HAYEeHHS ONTUMAJIBLHUX KOHLUEHTPAalliil 1il0YnX pe4YOBHH
Bun mtonis OOMexeHHs Mopenp orTuMizarii Koopaunar
onTUMI3aIi 1 TOUYKH
[x]-[y] ONTUMYMY
Komno3umis AKM
[Tnoan [0,024;0,048]x[0,25;1] g(x,y)=27,083x2-0,018xy + {x=0,040,
s10JTyH1 +0,0131y?>— 2,173x-0,166y+0,127 y=0,633}
IInogu | [0,024;0,048]x[0,25;1] | g(x,y)=32,060x-0,030xy+0,189y% — | {x=0,040,
rpyui —2,577x-0,213y+0,158 y=0,560}
[Tnoan [0,024;0,048]x[0,25;1] | g(x,y)=129,167x%-0,521xy+1,025y% | {x=0,030,
CIIMBU -7,604x-0,824y+0,606 y=0,410}
Kommnosumia AKPJI
[Tnoau [0,3;1]x[0;5] g(x,y)=0,177x2-0,005xy+0,004y? — | {x=0,717,
s0JTyH1 —0,238x-0,022y+0,133 y=3,076}
[noau [0,3;1]x[0;5] g(x,y)=0,181x2-0,005xy+0,004y?> — | { x=0,719,
rpyIri —0,243x-0,023y+0,135 y=3,010}
[Tnoau [0,3;1]x[0;5] g(x,y)=0,011x2-0,020xy+0,047y? — | {x=0,729,
CIINBU —0,818x-0,329y+0,947 y=3,693}
Kommoswmiis J{JI
[Tnoau [0,024;0,048]x[0;5] | g(X,y)=35,995%x%-0,124xy+0,006y> — | {x=0,042,
sOTyH1 —2,625x-0,031y+0,114 y=2,9}
ITmoan [0,024;0,048]x[0;5] | g(X,y)=35,995%x%-0,124xy+0,006y> — | { x=0,041,
rpymIi —2,625x-0,031y+0,114 y=2,9}
ITmoam [0,024;0,048]x[0;5] | g(Xx,y)=19,907x%-0,172xy+0,054y?> — | { x=0,022,
CJINBU — 1,466x-0,369y+0,679 y=3,4}

3 Meroro BHOOpPY CIOCOO0y HAHECEHHS AaHTHOKCHUIAAHTHHUX KOMIIO3HWINM Ha
MOBEPXHIO IJIO/IB TOCTIIPKEH1 HACTYTHI CIIOCOOM: 3aHYPEHHS, 3pOIIIYBaHHS Y CXOBHIIII,
3pOIIIyBaHHS Ha MAaTEPUHCHKIN POCIMHI Ta BU3HAYEHUHN PiBEHB II0/I000BUX BTpaAT (pHC.
6).00po6Ka 1I0/1IB aHTUOKCHUJAHTHUMHU KOMITO3HIIISIMU ICTOTHO 3MEHIITyBaia CepeaHi
110/1000B1 BTpaTH TUIOIIB Iipu TpuBasioMy 36epiranHi. [Ipote, cepenni momo00Bi BTpaTu
IJIOJIB B MEXKaX OJTHOTO BapiaHTy OOPOOKH CTAaTUCTUYHO HE BIAPI3HSIUCS MK COOOIO.
PesynpraTtin GaratoakTOpHOTO aHai3y MiATBEPHKYIOTh HAWOUIBII iCTOTHHWI BILTUB
dakropy C - BapianTa 06po6xu moaiB AOK Ha BennuuHy cepeiHix moq000BUX BTPAT
mwiofAiB mpu 30epiranHi (tabmn. 4). Bmue daktopy D (cmoci6 o6podku AOK) €
HECYTTEBUM [IJIsl yCiX BUAIB IUIOJIB, 3 4acTkoro BmiuBy 0,001%. Otxe, monepeaHio
00po0Oky mnoaiB AOK MoxXHa BUKOHYBATH OY/Ib-SKHM 3 JOCIIHKEHUX CITOCOOIB.

B Mexax HayKOBOTO €KCTIEPUMEHTY MOTEPEIHE OXOJIOMHKCHHSI TIJ10/1iB BUKOHYBAJIN
TphOMa CrIOCOOaMU: MOBITPSHUM MOBIIBHUM, MOBITPSHUM IHTEHCUBHUM Ta Yy PIIKOMY
cepenoBuill. [ToBiIbHE OXOOMKEHHS MPOBOAWIMN Y Kamepl 30epiranss miojiiB (puc.7).
[TapameTpu oxonomkenas T=0+1°C, BBII = 90...95%, v= 0,1 m/c.
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Iloau s10ayHi IInoau canBn
. 8 . 40
c:h 6 =30
:: g : ﬂﬂ-ﬂ
£ 2 = O
i = llsssasa
12312312312 3K 123123123123K
2
AKM  JUI  AKPJl Boma (K1) AKM  JUI  AKPJI Boma (K1)
Inoan rpymi
15 Puc. 6. BriiuB crioco6y o0poOku I1oaiB
°E“ 10 ﬂ Ha piBeHb II0AOOOBUX BTpaT MpHU
] . e
& 5 H ﬂﬂ 30epiranHi: 1 — 3aHypeHHS y pO3YMHU
h . .
R 0 MJ]MU-M AOK, 2 — 3pomyBaHHS Ha JIHIIX

123123123123 K HiATOTOBKU IJIOMIB, 3 — 3pOIIYBaHHS Ha
MaTEepUHCHbKIA pociuHi y cagy, K 2 —
AKM UL AKPJL ‘Bona (K1) o1 6e3 00poOKH.
Tabnuys 4
YacTka BILIMBY GAKTOPY NOTOAHUX YMOB Y POKH NMPOBEJAEHHSA T0CTIKeHD (A),
copry (B), Bapianty 00pookm (C) Ta ciocody 00pookm (/1) Ha piBeHb cepeaHix

0A000BHX
BTPAT IUIO/IB 32 TPUBAJIOTO 30€epiraHHs
[Tnomm s6myH1 [Tnonu rpymri [Tmoqu ciuBu
Jxepeino Fr Yactka Yactka Yacrtka
Bapiarlii Fo BIUTHUBY Fo BIUIUBY Fo BIUIUBY
dakTopiB dakTopiB (dakTopiB

dakrop A | 3,908 0,13 0,002 104,40 0,3 420,77 8,0

daktop B | 3,908 | 339,14 1,6 2493,66 7,4 58,85 1,1
®daktop C | 2,669 | 4887,13 69,9 8958,14 79,5 1195,44 68,2
®akrop D | 3,060 1,51 0,001 1,28 0,001 0,16 0,001

B3aemonis pakTopiB

AB 3,908 | 2715,64 12,9 155,69 0,5 18,14 0,3
AC 2,669 517,42 7,4 148,32 1,3 251,81 14,4
AD 3,060 0,35 0,001 0,46 0,001 0,06 0,001
BD 3,060 0,32 0,001 0,67 0,001 0,03 0,001

BC 2,669 8,30 0,1 1034,73 9,2 77,27 4,4
CD 2,163 0,201 0,001 2,38 0,001 0,05 0,001

ABC 2,669 510,96 7,3 155,17 1,4 14,25 0,8
ABD 3,060 0,01 0,001 0,45 0,001 0,05 0,001
ACD 2,163 0,38 0,001 0,19 0,001 0,03 0,001
BCD 2,163 0,11 0,001 1,8 0,002 0,03 0,001

ABCD 2,163 23,72 0,7 24,24 0,4 24,29 2,7
3auIKoBe - - 0,001 - 0,001 - 0,001
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Ipumirka: Fr— tabnuune 3nadeHHs kputepito Dimepa, Fo — Gakruine 3HaueHHS
kputepiro Dimepa

T 25y Puc. 7. TepmorpamMmu OXOJOJKECHHS
g 20 IIOAIB y Kamepi 30epiranus: 1 — miuonis
2 154 3 -t A0ayH1, 2 — IUIOAIB rpyuli, 3 — IUJIOAIB
S >

%E 10 2 CJIUBH.

(=3

0 \C |

=

: \\\ | 3araJ'1f>Ha TPUBAJICTb  OXOJIOJKEHHS
= 0 naptii  IWIOAIB  SA0MYyHI 3 CepeAHIM

200 400 600 800

Tpl/lBa.T[iCTb OXOJIOJKCHHSA, XBUJIUHHA

o

naiaMeTpoM 65 MM CTaHOBWUJIa 8 TOJUH,
napTii  IUIOAIB TPyl 3  CEpPeAHIM
niamerpom 70 MM - 11 roauH, a miomiB
CJIMBH 3 CEPEIHIM JllaMeTpoM 38 MM - 5 roJuH.
[Ipu iHTEHCUBHOMY OXOJIO/PKEHH1 3arajibHa TPUBAIIICTh MPOIIECY J0 TeMIepaTypu
0°C nnsa mioaiB sOayH1 Ta TPyl CTaHOBWIA OJMU3BKO 2 TOAWH, a ciuBU 1 roauny 18
XBHIIKH (puc. 8).
25
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Puc. 8. Tepmorpamu 0XOJ0KCHHS
IJIOMIB Yy Kamepax I1HTEHCUBHOTO
oxoJioJiKeHHs . 1 — rioaiB s0yHI, 2 —

A

[
3]
/
=
N

7

w

Temmnepartypa B cepeanHi
miaony, °C

Mt e TJIOJTIB TPYII, 3 — IJIOMIB CIIMBH.
5 . G
M% \ .
0 — [IBuakicTh TpolieCy MONEPEIHHOTO
5§ 10 20 30 40 50 60 70 80 90 100110120130 (v 10 KEHHS B KaMepax
TpPHBAICTH OXOIOAKCHHSI, XBUIHH IHTEHCUBHOT'O OXOJIO/UKEHHSI BHIIA,

HDK Yy  3BHYAaMHUX  KaMepax
30epirannsa y 3,7...6,3 pa3u 3anexHo Bix BUny mioAiB. [lapamerpu oxomomkeHHs T= -
2...-5°C, BBII=95%, v = 3 m/c.

[Tpu TiAPOOX0JI0KEHHI 0OXOJOKEHHS MTPOBOAMIN Y PO3UYNHAX aHTHUOKCHUIAHTIB.
Temneparypa poOOYMX pO3YMHIB BCTAHOBJIECHA EKCIIEPUMEHTAIBHUM  IUISXOM,
oOMekeHa KpIOCKOMIYHOI Temmeparyporo Ta cranoBuna 1,5+0,5°C. Tepmorpamu
OXOJIO/DKCHHSI IUIOAIB y poOOYMX pPO3YMHAX AHTUOKCHUIAAHTHUX KOMIIO3UIIIN
KOHCTaTyIOTh CXO0XY KiHETHKY (puc. 9). 3araqbHa TpPHUBAIICTh OXOJIOJKEHHS ILIOMIB
s0myH1 Ta rpymri o temneparypu 1°C craHOBUTH 01HM3bKO 3,5 TOMMH, IJIOMIB CIUBH —
1,5 romwam. IIBHIKICT, mpoIeCy TiAPOOXOJO/KEHHS BHINA 32 IIBUAKICTH
OXOJIOJPKCHHSI B Kamepax 30epiranus B 2,5 ...4 pa3u Ta HWKYa MIBUIAKOCTI IHTCHCUBHOTO
MOBITPSTHOTO OXonomxkeHHs B 1,2...1,7 pasu. IlIBuakicTe mporecy OXONOIKEHHS
ICTOTHO ITO3HAYaJach HAa IHTEHCHBHOCTI AWXAHHS IUIOAIB. MakcUMallbHA IIBUIKICTD
3HIDKCHHS IHTEHCUBHOCTI JIMXaHHS BCTAHOBJICHA MPU IHTEHCUBHOMY OXOJIO/KCHHI JIJIS
BCIX BH/IB IUIOMIB, 3 TEPEBUIICHHSIM HAJ IMIBUAKICTIO TOBUIBHOTO OXOJIOKCHHS Y
4,3...6,6 pa3iB (Tabm. 5).

ITpu rigpooxonomxenHi y po3unHax AOK mBUAKICTh 3HUKEHHS 1THTEHCUBHOCTI
JUXaHHS HWXX4Ya, MOPIBHAHO 3 1HTeHCMBHUM y 1,2..1,6. IlpoTe, mpu IHTEHCUBHOMY
0XO0JIOJI’KEHH1 3a(pikcoBaH1 HAWBUIII BTPATU MACH II0J10BO1 cupoBuHU (puc. 10).
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[Tin yac MOBLILHOTO OXOJIOJKEHHS BTPAaTU MacHu IUIOAIB Oyiau MEHIIUMU Yy 2...3

pasmu.

TakuM 4YMHOM BHCOKAa IIBHUIKICTH pyXy HOBITPS
OXOJIOJPKEHHSI TUUIOMIB, B PE3yJIbTaTli YOTO IMIBUAIIEC Ta OUIBII TJIUOOKO TaJbMYETHCS
IpolLec AMXaHHSA, aje Mpu LbOMYy 30UIbIIye iX NpuUpoaHi BTpatu Macu. [lpu
0X0JIOMKEHH] Mmo1iB y po3unHax AOK BTpatu macu ruioAiB Oynu B3araji BIACYTHI, a
HIBUAKICTh Ta CTYMNiHb TajbMyBaHHS MPOLECIB JUXaHHSA HE ICTOTHO MOCTYHAJIUCS

ITHTEHCUBHOMY CIIOCO0Y.

25 25

N
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IHTEHCU(IKY€E MPOIEC

15 -

10 -

[N
(e}

[y
SN

Temnepartypa B cepeauHi miony,°C
Temmneparypa B neHTpi miony, °C

0

0 100
TpuBaicTh 0X010/3KeHHS,
XBHJIMH

200 0

100
TpuBaiicTh 0X0J101:KeHHS,

XBUJIMHHU

200

=
N

=
o

Temnepartypa B cepeauHi miony, °C

0

50 100

TpuBaJjicTb 0X0101:KeHHS, XBUJTUHH

Puc. 9. Tepmorpamu oxonomkeHHs wioAiB y posurnHax AOK: A — mioaiB s0ayHi,
b — moxiB rpymi, B — mmonis ciusu: 1 — AKM, 2 — AKPJIL, 3 — JIJ1.

Tabnuys 5

KoHcTaHTH IIBUAKOCTI 3HUKEHHSI iHTEHCUBHOCTI IMXAHHSA IJIOAIB P
oxosomkenni (n=5, p<0,5)

Bug mwionis KoHCTaHTH MIBUIAKOCTI MPU PI3HUX CIIOCOO0AX MOTIEPETHHOTO
0X0JI0KeHHs, k, xBum
MOBLIBHE IHTEHCHBHE JJT AKPJI AKM
ITnonm s6myHi -0,0043 -0,0229 -0,0131 | -0,0134 | -0,0132
[Tnonm rpymri -0,0036 -0,0238 -0,0129 | -0,0154 | -0,0150
[Tnoam cnuBu -0,0101 -0,0438 -0,0361 | -0,0387 | -0,0355
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Puc. 10. Brpatu macu minoais

06 3a pI3HUX croco01B
a\t 0,5 ] IonepeaAHbOIO
S 04 1 OXOJIOKCHHS.

Z 03

= )

=

2 02 3 TOTJISL Ha e

) 0,1 4 iHTEHCHBHE 0X0/I0/I3KEHHS1 Ay I N
0 NOBLJIbHE 0X0JIOIKEHHS 3aIIpOIIOHOBAHNH

— TP oOX00/keH IS KOMOIHOBaHUM crocio

Abaymi ooy TVIOMM MOMEPENHBOTO OXOJIOIKEHHS
IUIOJIIB, PEXKUMHI MapaMeTpu
SIKOTO HACTYITHI:

nnoou s6ayui: 1 eran — rigpooxoioakenns y pozunHax AOK mpotsrom 1 rogunu
no0 Temreparypu y 1meHtpi miony 8,5 °C, 2 eram — J0OXOJOJKEHHS y Kamepi
IHTEHCUBHOTO OXOJIOJDKCHHS TPOTATroM 50 XBWJIMH J0 TEMIEPATypH y HEHTPI IJI0IY
1°C;

naoou epywi: 1 eran - rigpooxonoxeHHs y posunnax AOK npotsarom 1,5 ronunu
710 Temneparypu y ueHntpi miony 9 °C, 2 eran - 100X0JIOHKEHHS Y KaMep1 IHTEHCUBHOTO
OXOJIOMXKEHHSI MPOTsAToM 50 XBUIIMH A0 TeMIiepaTypu y neHntpi mwioay 1°C;

naoou causu: 1 etan — rigpooxonomkeHns y posunHax AOK npotsrom 40 xBuinH
710 TeMneparypu y eHTpi mioay 9 °C, 2 etan — J00X0JI0KEHHS Y KaMep1 IHTEHCUBHOTO
0XO0JIOJKEeHHsI IpoTAroM 30 XBWIMH 10 TeMIepaTypu y reHTpi mioay 1°C;

ITlim gac mOOXOJIOMKEHHS OJHOYACHO BiIOYBAa€ThCS 1 TPOILEC BUJIAJICHHS
MOBEPXHEBOI BOJIOTH, 3a SKOTO 3 MOBEPXHI IJIOAIB 3aMICTh MPHUPOAHOI, BUIAISIETHCS
HaJJIUIIKOBA BOJIOTA, 110 3AJIMIIAETHCS MICIS MEPIIOro eTanmy TeXHOJIOTTYHOI 00pOOKH.
TpuBanicte 1 Ta 2 eramiB KOMOIHOBAHOT'O IIOMEPEIHBLOTO OXOJIOJKEHHS IUIOIB
BHU3HAYCHA BUXOJSYM 31 IIBHUIKOCTI IMPOIECIB IHTEHCHBHOIO Ta TIAPOOXOJIOIKCHHS.
Brpatu macu mioniB mpu KoMOIHOBAaHOMY CITOCOO1 OXOJIOJKYBaHHS BapiloBajId B
mexax Bim 0,005% mus mmoxiB cnuBu 10 0,014% mist mmoxiB s6ayHI Ta rpymi, a
MIBUIKICTh 3HWKEHHS I1HTEHCHBHOCTI JWUXaHHS CTAaTUCTUYHO HE BiApI3HSAJACS BiJ
IIBUKOCTI NP IHTCHCUBHOMY OXOJIO/KCHHI.

OTxe, Ha OCHOBI OTPUMAHUX PE3YIBTATIB PO3POOJICHI TPU TEXHOJIOTIYHI CXEMHU
IITOTOBKH TUIOJIIB JI0 30€piraHHs, siKi BIAPI3HAIOTHCS MK COO0I0 CITOCOOOM HaHECCHHS
AHTUOKCHJIAHTHUX KOMIIO3HUIIIM HA TIOBEPXHIO IUIOAIB Ta CIIOCOOOM IOIEPEIHBOTO
oxoJokeHHs (puc. 11).

®DiznuHi, ¢izionoro-6ioximMiuHi 3MiHM POTATOM X0JOAWJIBHOIO 30epiraHHs

IUI0/1iB 32 00POOKM AHTHOKCHIAHTHUMH KOMIIO3MLiAMH

VY nanomy po3aini MOKa3aHo, MO MPOTITOM TPUBAJIOTO 30epiraHHs BigOyBaeThCs
3pOCTaHHS BTPAT MACH TUIOAIB K Y KOHTPOJIBLHOMY, TaK 1 B JOCTiAHUX BapianTax. [Ipore,
y IUI0Jax JOCHIAHUX BapiaHTIB MIBUAKICTh 3pOCTaHHS Oyna 3HAYHO HIHKYOIO.
HaiiGinpmmmiic  mo3uTuBHUN — edexT BuUSBICHWN Tpu 30epirandi 3a 0O0poOKH
kommno3uniamu JIJI ta AKPJL. Ilpu upoMy mBUAKICTH 3pOCTaHHS BTpaT mMacu Oyna B
1,1...2,3 pa3u MeHII010 MOPIBHAHO 3 TJI0JIaMU KOHTPOJIbHUX BapiaHTiB. OTxke, 00poOKa
AOK cropusina 3HUKEHHIO TPUPOJHUX BTpaT Macu y 1,1...3,1 pa3u 3ajie’xHO BiJ BUILY
IJIO/IB Ta BapiaHTy oOpoOku. HalOinpimn edekTuBHE 3HMXKEHHS 3adikcoBaHEe Mpu
30epiranHi mwoAiB ciuBy. [Ipu npbomy, kommnosuiisi AKM 3HMXKye piBeHb 1110J000BUX
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W

O6po6Ka mIo/iB Ha 30ip Ta ToBapHa 0OpOOKa TIIOIIB
JepeBi v
v ITakyBaHHs y Tapy
36ip Ta ToBapHa v
00po0OKa 1I01iB @ TpaHcropTyBaHHsI 10 Micisg 30epiranHs @
v v v
[TakyBanust y Tapy O0poOka Ta nonepegHe O6pobxa mronis AOK
7 OXOJIOJKEHHS TIJI0/IIB 2
KOMOIHOBAHHUM CIIOCOOOM: CrikaHHS BOJIOTH
TpancnopTyBaHHS 10 1 eram: T aox= 1,5+0,5°C, v
MicIist 30epiraHHs =40 x8. ...1,5 rox. TlaKkyBaHHSs y TApy
¥ 2 eram: T=-2...-5°C, 7
Tonepemnse BBII=95%, v =3 m/c, - :
OXOOIKCHESE IO =30...50 XB. OTICPETHE OXOJIOPKCHHS TUIOIIB
. T=-2...-5°C, BBI1=95%, v =3
T=-2..-5°C, M/c, ==1,2...2 ToquHn
BBIT=95%, v = 3 m/c, s ton
t=1,2...2 TonuHN

!

30epiranus. SA6nyka, rpymi: T=0+1°C, BBII = 90...95%. Cnusu: T=-1+0,5°C, BBII = 90...95%.

Puc. 11. TexHonoriuna cxema miArOTOBKH IUIOIB 10 30epiranHs: I — 3 00poOKor0
mwioniB AOK Ha MarepuHchKii pociuHi, I — 3 00pobkoro, nuisixom 3anypenus y AOK;
I — 3 06pobkoto 3porryBanHsM AOK.

BTpaT Macu y 2,4 pasu, komno3uiiist AKPJI —y 8,8 pasis, kommnoswuiiist [1JI —y 9,8 pasis.
JInst 1THIIUX BUIIB TUIOI1B BCTAHOBJICHHH JIEIIO HIDKIHH,
ajie CTaTUYHO JOCTOBIPHUM MO3UTUBHHU edekT (puc.

12).

BTpartH, %
o
N

o
o
E NS &\Q
£

Puc. 12. Cepeani momno00oBi BTpaTd Macu TpU
30epiraHHi IUIOAIB 3a OOpPOOKHM aHTHOKCHIAHTHUMU
1 0

SK BAKM SAKPJ WJUT KOMITO3ULIIMH, %%.

IInomn  Ilnomu
SIOMyHI TPy  CIUBH

Bucokuii mo3uTUBHUM €EeKT BiJ] 3aCTOCYBAHHS KOMIIJIEKCHUX AHTUOKCUJTAHTHUX
kommosuiii JIJI ra AKPJI Mmoxe OyTu mosscCHeHHIA THM, IO JICIUTHH, SKUH € PUPOTHAM
docdoimnigom Ta MOBEPXHEBO-aKTUBHOIO PEYOBHHOIO, BCTYMAE Y B3aEMOJIIO 3 JIMiTaMu
KyTUKYJISIPHOTO TIapy, B pPe3yibTaTi 4OTO CTBOPIOETHCS CTiKa JOMAaTKOBa MeMOpaHHA
CUCTEMa y BUTJISII IJIIBKA HA MTOBEPXHI MIIOJIB, KA 1 IHTOY€E MPOIEC BUMAPOBYBAHHS
BOJIOTH.

JluxaHHs € OCHOBHUM ()i310JI0TTYHUM TIPOIECOM MICIA30MPaIbHOrO IEpioay,
KWW BUKOHY€E B POCIIMHHOMY OpraHizmi Tpu ocHOBHI1 (yHkIli. [lo-niepiiie, BUBUIbHEHA
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IIPU OKUCHEHH1 CYOCTpaTIB €HEPrisl NEPETBOPIOETHCSA B KOHBEPTOBaH1 (POPMH KIIITUHHOI
€Heprii Ta BUKOPUCTOBYETHCS JJIA MIATPUMAHHS JKUTTEBUX (PYHKLIM Ta MOJANBIIOTO
pO3BUTKY MIOMAIB. [[pyra — 3a0e3nedyeHHsl KIITUHU MeTa0odiTaMu, SIKi YTBOPIOIOTHCS
P OKMCHEHH1 CYOCTpaTiB Ta BUKOPHUCTOBYIOTHCS B PI3HOMAHITHHX OlocuHTE3ax. B
pe3ysbTaTi 30aJaHCOBAaHOTO NMPOTIKAHHA O10XIMIYHUX MPOIIECIB BIOYBAIOTHCS IPOLECH
J03piBaHHS Ta IUIOAM HaOyBalOTh HaMKpaluX CHOXKMBUMX BlacTUBOCTEU. Tpets
(GyHKIIS OB’ s3aHa 3 TEPMOTE€HE30M, TOOTO PO3CIIOBAHHIM €HEpPrii y BUIJIAIL Temia. B
pE3yNIbTATI YOro, MJIOAM 3 BHCOKOIO IHTEHCHUBHICTIO AMXaHHS BUAUISIIOTH Yy IMPOCTIP
KaMepH BEJIMKY KUIbKICTh TEIlIa, 110 BUMArae 3Ha4HO OUIbILIOT XOJ0I0NPOYKTUBHOCTI
oOnaaHanHs. KinbkicHe 3HAa4YeHHS IHTEHCHUBHOCTI JUXaHHS XapakTEpHU3ye 3MIHU
(1310JI0TTYHOTO CTaHy IJIO/IB MPOTITOM MEepioy 30epiraHHs.

ITin yac 30upanHs 1 3aknanaHHs Ha 30epiranHs (T.1) TUIOAW BUAUIAIM 3HAYHY
KUTBKICTh BYTJIEKUCIIOTO Ta3y 3 BapitoBaHHAM B Mexax 15...40 mr CO2/Kr-roj 3ai1exHo
BIJI BU]ly, COPTY Ta POKY AocaikeHb (puc. 13). Ilicig nonepesHp0oro 0XonopKxeHHs (T.2)
3aikcoBaHEe 3HMKEHHS PIBHS IHTEHCUBHOCTI AMXaHHA B cepeaubomy B 1,5...10 pasis.
[Ipu nopanpiomMy 30epiraHHi 1HTEHCUBHICTb JMXaHHS TMOCTIHHO 3pOCTaEe 3
JOCSITHEHHSIM MaKCUMAJIbHOTO 3HAYCHHS y sI0JyK KOHTPOJIbHUX BapianTiB Ha 120...150
100y, y TJIOAIB TPYIIIi CepeaHbOTO TepMiHy gocturanHs - Ha 90...120 no0y, mi3HKOTO
— 90...210 no6y, y mnoniB ciuBu — Ha 30...60 100y 3anexHO BiF COPTY Ta POKY
JIOCJIIIPKEHB.

B cepenHboMy 3a TpHU pOKM KIIMaKTEpUKC AJS IJIOAIB sIOJyHI KOHTPOJBHUX
BapiaHTiB copTiB Anapen ta ['ongen emnimec Hactynap yepe3 130 ai0, copTiB Pener
Cumupenka ta ®@nopina — yepe3 150 mi0, mI0aiB TPy COPTIB CEPEAHBOTO TEPMIHY
nocturanas — depe3 100 16, mmoxis rpymi copty Kiope — wepes 150 nib, copry
[3tomunka Kpumy — uepes 170 116, mmoaiB ciuBu copty Bosomka — uepes 40 n1i6, copty
VYropka Iramifickka — yepe3 47 1 copty Crenneir — depe3 50 ni6 36epiranns. Ha
3aKJIIOYHOMY €Talll 30epiraHHi CIIOCTEPIraeThCsl PI3KUM CIaJl IHTCHCUBHOCTI JUXaHHS,
SKUW BiIOYBAa€ThCS BHACTIAOK 3HIKCHHS aKTMBHOCTI OKHMCHIOBaJbHHX (DEPMEHTIB Ta
CYIIPOBOJKYETHCSI IIBUJIKMM HAKOINMYEHHSIM B POCIMHHIA TKaHWHI CHUPTY Ta
areranperiny. Pe3ynpraToM HIHMX TPOIECIB € IBUAKE Iepe3piBaHHSA Ta CTapiHHS
TUJTOTIB.

[Ipu 30epiranHi TMMI0MOBOI MPOAYKIT 3a OOpPOOKM aHTHOKCHIAHTHUMHU
KOMITO3UIIISIMU  1HTIOYIOTBCSI  TPOIECH  AUXaJbHOTO  MeTabodi3My IUIOJIIB, a
KJIIMaKTepUYHUN TIANOM NUXaHHS y TUI0AiB s0myH1 BiacyBaerhes Ha 10...30 mi6, y
mioaiB rpyiri — Ha 40...50 116, a mmoxiB ciuBu — Ha 40...90 116, MOPIBHAHO 3 IUIOAAMU
KOHTPOJBHUX BapiaHTiB. HaltO b ehexTuBHUMH 11 3HIKEHHS [J] i1 9ac TpuBaioro
30epiraHHs IUIOIB BHSABHIMCH aHTHOKcHaaHTHI komno3uiii JIJI ra AKPJI (puc. 13).
OO0pobOKka maHMMHU KOMIO3UIIISIMU 3MEHINTyBaia 1 TETUIOBUIAUICHHS TUIOAIB y 1,5 pasu
MOPIBHSIHO 3 TUIOJJaMU KOHTPOJBHUX BapiaHTiB, Ta B 1,2 pasu, MOPIBHSHO 3 TJIOJAMU,
1o 30epiranucs 3a 00pooku AKM (ta6i. 6).

[Ipu 30epiranni mwioaiB 3a o0podku AOK 3adikcoBaHO CTATHYHO JTOCTOBIpHE
3HUKEHHS BTPAT CYXUX PEUOBHH.

Haii0inbi edekTUBHOIO BUBUIIACA 00poOKka koMmo3suiliero JJI 3 BTpatamu cyxux
PEYOBHH JIsl BC1X BUJIIB IUI0/1IB Ha PiBHI 2,3% Bil MOYATKOBOTO 3HAYEHHS.
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Tabnuys 6
TennoBuaiJieHHsI TUI0AIiB MpH 30epiranHi 3a 06pookn AOK (n=5, p<0,5)
Bun monis TennoBuAUICHHS IJIOAIB 3a pi3HUX BapiaHTiB 00poOku, kJ[DK/kr °C
K AKM AKPJI JJ1
[Tnonu s6myH1 350,611 267,537 232,091 222,841
[Tnonu rpymii 406,111 364,059 274,172 245,282
IDntonu ciuBu 500,328 390,171 330,039 324,513

ExcnepumeHTanbHO MiATBEPAKEHO, IO 00poOKa IUIOJIB aHTUOKCUAAHTHUMHU
KOMIO3UIIIMH 3HUXY€E IHTEHCHUBHICTh MICHA30MpaIbHOTO MEPETBOPEHHS IYKPIB Ta
3abe3reuye BUCOKY 30€peKEeHICTh PO3ZUYMHHUX CaXapu/liB B IJI01aX TOCTITHUX BapiaHTIB
micis TpuBasioro 30epiranus (puc. 14).

Puc. 14. MacoBa yacTtka Ta

20
N 15 . .
° CHIBBIIHOIIEHHSA PO3YNHHUX
< 10 h\wm@“\\“hm%h\%% N s : P
g 8 . caxapullB IIICId TPHUBAJIOro
=1 — A s 2S5 30epiranHs mwioAis, %.
x = M = = oW
H & :( H 3 l:[ 235 < l:(
2 2 < 2 = < =z <
8 o 8 9 S 2
© = 2 ® MacoBa 4YacTka pO3YMHHUX
wioau si0JIyHl | MJIOJU Ipylll | IUIOJAM CIMBH caxapuiB Iicys 30epiranus y

I0ax KOHTPOJIbHUX
BapiaHTIB YCIX BHUIB MEHIIIA
3a MoYyaTkoBe 3HaueHHs. HalOunbln iCTOTHO 3MEHIIyBaBCsS BMICT caxaposu. llpu
30epiranHi wioAiB 3 BUKopucTaHHIM AOK BMICT po3UMHHUX caxapuiiB, y TOMY X pasi
1 caxapo3u, He TUTbKHM HE 3MEHIITYBABCS, a 1 OyB BUIIUM 3a IMOYATKOBE 3HAYEHHS.

[ToBHE OIYKpeHHSI KpOXMaso IpH 30epiraHHi UIOAIB sIOIYHI 1 TPYIIi Mi3HBOTO
TepMiHy nocturanss 3a o0pooku AOK AKM BinOysanocs Ha 30...60 ni0, 3a 06poOku
AKPJI ta IIJI — na 60...90 ni6, miomiB Tpylli CEpeIHBOrO0 TEPMiHY JTOCTHTaHHS,
BiZIoBiIHO, Ha 60 Ta 90 116 mi3HiIIe, HDK Y IUI0AaX KOHTPOJIBbHUX BapiaHTIB.

[Tpu 36epiranHi wioaiB 3a 06podbku AOK mepexin mpOTONEKTUHY y POZUUHHHMA
MEKTUH BIAOYBA€ThCSI OUIBII TMOBUIBHMUMHM TEMIIAMHU, TPO CBITYATh PO3paxoBaHi
KOHCTAaHTH IIBUAKOCTI (Tabn. 7). HalOuiblmi KOHCTaHTH IMIBHAKOCTI TigpOi3y
MPOTONEKTUHY OylIn OTpUMaHi JJIg yciX BHUAIB Ta COPTIB TUIOAIB KOHTPOJIHHHUX
BapiaHTiB. [Ipuyomy, MakcuManbHI 3HAYCHHS BCTAaHOBJCHI JUIS IUIOMIB, IIO
XapaKTepU3yIOThCS MEHIIOK JIEKKICTIO (CIIMBH Ta TPYIIl CEPEIHBOTO TEPMIiHY
JOCTUTAHHS), N0 HWXYl — JJIsl TUIOZIB 3 BHUCOKOIO JIEKKICTIO (sI0Jyka Ta rpymri
MI3HKOTO TepMiHy AocturanHs). [licns TpuBamoro 30epiraHHs HAHOUTBIION KiTbKICTIO
MEKTUHOBHUX PEYOBHH XapaKTEPU3YBAIUCS TUIOAM S0IyHI copTiB Aiinapen ta dnopiHa,
rpymri copTiB Kiope ta [3tomunka Kpumy ta cnusu copty Crenneit. O6pobka 1uiofis
AOK cnpusina kpaiiiit 30epekeHOCTI IEKTUHOBUX PEYOBUH MPOTITOM 30€piraHHs, 110
MOSICHIOETHCS 1HTI0YIOYOK0 [1I€F0 aHTHOKCHIAHTIB HAa OKHMCHO-BITHOBHI MPOIIECH, 1 B
MIEPIITy Yepry, Ha JUXaHHS.

KopensiniiiHum aHani3oM MiATBEpAKEHA Y4YacTh IMEKTUHOBUX PEYOBUH SIK Y
ByrieBogHoMy oOMmiHi mroaiB (r=0,54...0,98), tak i y npoueci auxanus (r=0,44...0,99).

B MoHouykpu Caxapo3sa
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Tabnuys 7
KoHcTaHTH IIBHAKOCTI riAPOJIi3y NPOTONEKTHHY B IUI0AAaX NPHU 30epiraHHi
3a 00pookn AOK (n=5, p<0,5)
Koucrantu mBukocti, Ky, 11672, x-10°
2

Bun mronis

K AKM AKPJI JJ1
[Tnonu s6myH1 -0,87 -0,51 -0,36 -0,22
[Tnonu rpyii cepeIHbOrO TEPMIHY 093 0,46 027 0,10
JOCTUTaHHS
[Tnoau rpyii mi3HKOTO TEPMIHY 0,69 032 022 0.14
JOCTUTaHHS
ITnoau ciuBu -2,41 -0,76 -0,52 -0,29
3HKEHHSI IIBUJKOCTI B3a€EMOINEPETBOPEHHS TEKTHHOBUX PEUOBUH IMpPU
micas30upanbHOMY JI03piBaHHI IUIONIB CYIMPOBOKYETHCS 3HUKEHHSM IIBUIKOCTEH
PO3M’SIKIIIEHHSI TKaHUH (Ta0J1.8) Ta MO3UTHUBHO MMO3HAYAETHCS HA KOHCUCTEHIIl: BOHU
3HAYHO JIOBIIUM Yac 3aJIUIIAKTHCS TBEPAUMU, XPYCTKUMHU Ta COKOBUTHMH.

Tabnuysa 8
KoHcTaHTH IIBHAKOCTI 3HUKEHHSI TBEPAOCTI IUI0AIB NPH 30epiranHi 3a
0opooxn AOK (n=5, p<0,5)

KoncTanTu mBuakocTi, Kz, 1i6™?, x-10°
Bunx mronis 2
K AKM | AKPJI 1

[Tnonu s6myH1 -0,35 -0,27 -0,19 -0,12
[Tnonu rpymi cepeTHbOro TEPMIHY -0,53 -0,26 -0,14 -0,07
JIOCTUTaHHS

[Tnoam rpymri mi3HKOTO TEPMiHY -0,34 -0,11 -0,06 -0,04
JIIOCTUTaHHS

[Imomu ciiuBu -1,15 -0,32 -0,19 -0,12

[Ticnsa3oupanbHa 00poOKa IJI0MIB AHTHOKCHIAHTHUMH KOMITO3HIIISIMA 1CTOTHO
3HIDKYE PIBEHB MI0000BUX BTPAT OPraHIYHUX KUCIOT. HaliO1mbImii mo3uTHBHMIA e€eKT
JUISL BCIX BUIIB Ta COPTIB IUIOAIB BCTAHOBJICHUM ITPU BHKOpHCTaHHI Kommosumii [[J1, 3a
00poOKM sIKOIO BTpaTH KuciaoT Oynu y 1,2...4,5 pa3iB MEHIIMMH, HDK Yy IJI0JaX
KOHTPOJHLHUX BapiaHTIB.

OKHCHUIA cTpec Ta AaHTHOKCHJIAHTHA CHCTEMAa 3aXUCTY MJIOAIB PH
X0JIOAUJIBHOMY 30epiranHi

VY manomy po3ini eKCIepUMEHTATBHUMHA TaHUMHU JOBEICHO, IO i1 9ac 00pOOKH
AOK, momnepemHbpOro OXOJIOMKEHHS Ta MPOTATOM IMOYaTKOBOTO MEPIiOAy XOJIOJOBOI
amanTamii Oyna 3adikcoBana akymyismist M/IA y Bcix BUAIB Ta COPTIB IUIOAIB SIK Y
KOHTPOJBHHUX, TaK 1 AOCHiAHMX BapianTax (puc. 15). Ilomanmpinuii mepio Xo0J0m0BOi
ajganTaiii y 1mioJlax KOHTPOJIbHUX BapiaHTIB XapaKTepHU3yBaBCSl 3HUKECHHSIM BMICTY
MJIA Ta iioro cradimizamiero. TpuBamicTs cTabuTI3aIifHOTO Mepioay Oyia pi3HOI Ta
3ajexana Bl COPTOBUX OCOOJMBOCTEHM TUIOAIB. MakKCMMalbHOIO TPHUBAICTIO
CTaOUTI3aLIITHOTO TEPIoAly XapaKTEPU3YBAIKCS KOHTPOJBbHI IUIOAU SAOIyHI COPTY
®nopina (maibke 90 ni0), genro Hux4ow (60 m10) — moau si0yH1 copTiB ['onaeH
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Hemimec ta Pener Cumupenka 1 miogu rpyumi coprtiB Krope Tta I3tomunka Kpumy,
MiHIMalbHOIO (20...30 116) — muioau rpyu coptiB Bikropis 1 Kondepenuis ta causu
copty Crennei.
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TpusadnicTs 30epiranns, 1io TpusaicTs 36epiranns, 1i6

Puc. 15. Iunamixa MJIA npu 30epiranHi riofiB 3a 00poOKH aHTUOKCUAAHTHUMHU
KOMITO3UIIIIMK: A — TU1011 0IyHI copTy Alinapen, b — mioau rpymii copry I3tomuHka
Kpumy: 1 — konTpois, 2 — AKM, 3 — AKPJL, 4 — J1J1.

Y  KOHTpOJIBHMX BapiaHTaX IUIOAIB SO0JIyHI cOpTy AWmapen Ta CIUBH COPTiB
Bonomka 1 Yropka Iramiiickka mepion craburizamii B3arani BiacyTHiH. [lomambrmii
nepioj; 30epiraHHs CyImpOBOKYBaBCs 3HAYHUM HakonmuueHHAM M/JIA, 1110 CBiAYUTB PO
MOYATOK MPOIECY OKUCHOI AECTPYKIIT KIITHHHUX MeMOpad. IIIBUAKICTH 3pocTaHHs
BMicTy MJIA, 1, BIATIOBITHO, IHTEHCUBHICTh OKHCHOTO TOIIKOKEHHS MeMOpaH, Oyia
pI3HOIO Ta BH3HAYaANACh BHJIOBUMHU Ta COPTOBHMH OCOOJIMBOCTSIMH  IUIOJIB.
MakcuMaibHa MBUJIKICTb 3pocTanHs BMicTy MJIA 3adikcoBaHa y IIoAiB Ss01yHI COPTY
Pener Cumupenka, mmoaiB rpymi copty Krope 1 mmoaiB cinuBu copTy Bosomika.
3acTocyBaHHS AHTUOKCHUIAHTHUX KOMIIO3UIH pu 30epiraHHi IUIOJI1IB
CYNMPOBOJI)KYBAJIOCh OUTBII TIUOOKOI Ta TPUBAIOKW cTabumizamicro BMicTy MJIA y
MOCTAaNTalliiHAA TIepiojl, BIACYBaJIO TOYATOK TMPOIECIB OKHCHOI JIeCTPYKITii
kmitTuHHEX MemOpad Ha 30...120 mi0 Ta 3HAYHO 3MEHINyBaja iX IMIBHJAKICTh, 1, 5K
HACIIOK, CIIPUsIO MeHIiN akyMyiisiiii MJIA y octanHiil mepiof 30epiranss.

Tpamsutopue mocwnenns renepanii A®K mig dwac o0poOku I1UIOAIB
AHTUOKCUJIAHTHUMH PEYOBHMHAMH, TMIOMEPETHHOTO OXOJO/DKEHHS Ta MOJANbIINO]
XOJIOZOBOI aJanTarii CympoBOKYBaJUCh HE3HAYHUM ITiABHIICHHSIM (B Mexax 1%)
aktuBHOCTI COJl y KOHTpPOJNBHHMX BapiaHTax IUIONIB sIONyHI copTiB Aiimapen Ta
®nopina, rpymri coprtiB Bikropis, Kondepenis, [3tomuaka Kpumy Ta ciuBu copriB
Crenneit Ta Yropka itamiiceka (puc. 16). Cmig 3a3HauWTH, MO TPOBIAHA POJIb Y
AHTUOKCUJIAHTHOMY cTaTyci miei rpymu mionaiB HanexuTsh came COT. Haromicts, y
IJI0/IaX 1HIIHMX JOCTiKeHUX copTiB akTuBHICTE COT 3HMKYyBanach Ha 1 % MOPIBHSHO
3 MO4YaTKOBUM 3HaueHHAM. [IpoBiHa posib y popMyBaHH1 €HAOTEHHOI IMYHHOI CUCTEMHU
JaHO1 TPYIN TIO/(IB HAJICKUTh HU3bKOMOJIEKYISIPHIM aHTHOKCHIAHTHUM CITOTyKaM.
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[lomanpma nunamika aktuBHOCTI COJI mpu 30epiraHHi MmioaiB KOHTPOJIbHHUX
BaplaHTIB OyJia CXOKO0I0 Y MEXaX 3a3HAYEHUX T'PYII.

40 60
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1 2 30 60 90 120150180210240270 1 2 30 60 90 120 150 180 210 240 270
TpuBanicts 30epiranss, aio TpuBasticTs 36epiranus, 16

Puc. 16. [unamika aktuBHocTi COJl mnpu 30epiraHHi IJI0AIB 3a 0OPOOKH
AHTHOKCUIAHTHUMH KOMTO3MIIisIMU: A — mionu si6myHi copty A#mapen, b — mmoau
rpymui copty Kiope: 1 — kouTposs, 2 — AKM, 3 — AKPJL, 4 — J1J1.

[Tpu 30epiranHi MIOAIB MEPIIOi IPYNU Bif3Hayanach cTaduII3allisl aKTUBHOCTI
COT 3 He3HaYyHUM MIiABUIICHHAM TEPE]l TOYKOK KIIMaKTEPUKCY Ta 3 TOJAIBIIAM
Pi3KUM HaaiHHAM. Y II0J1ax apyroi rpynu 3umxkeHHs aktuBHOCTI CO/J] cioctepiranocs
IPOTSATOM BChOTO MEpioay 30epiranHs, 10 € CBIAYEHHSIM He3HAYHO1 ydacTi (PepMEHTY y
sHemkomkeHHI ADK. Ex3orenna o6po0ka 1j10/1iB aHTHOKCHUJAHTHUMH KOMIIO3HUIIISIMU
ctumymioBasia aktuBHicTh COJl. Tak, cepenne 30uibiieHHs aktuBHOCTI COJl mipum
3acTocyBaHH1 koMmo3uilii AKM nist mmoaiB s16:1yH1 cranoBuiio 11%, mis mioaiB rpyini
— 5%, mmoxiB cnuBM — 7%, nipu 3actocyBanHi kommno3uilii AKPJI Bianosingao 25, 10 Ta
15% Tta xommo3uiii JJI Bigmosigao — 27, 10 Ta 16% 110 BiZHOIIIEHHIO 10 IIOYaTKOBOT'O
piBHA. binbin Bucokwmii piBeHb akTUBHOCTI COJl y 0OpoOneHux IUIOfiB MOB'sI3aHUN 3
iHTeHcuBHOIO yTriizamiero ADK ta BP Ta BucTymae 3axucToM mpoTu nepe3piBaHHS 1
CTapiHHS IJIOJIB.
O6poOka aHTHOKCHUJAAHTHUMH KOMIIO3UIIIIMH, TIONEPEAHE OXOJOKCHHS Ta
Mojabla XOJOJ0Ba ajamnTallisi CTUMYJIOIOTh aKTHBHICTh TMEPOKCUAA3U SAK B
KOHTPOJBHUX TaK 1 JOCTIAHUX BapiaHTax yciX BUJIB Ta COPTiB miofiB (puc. 17).

= B N\ Puc. 17. JluHaMmika aKTUBHOCTI
é ‘3‘2 \/_/J?’A/’ nepokcunasn  mpu  s0epiranHi
= 3 WIoAiB  sA0nyHi copty [onmen
g 522 1 Hemnimrec 3a 00poOKH
2 8 AHTUOKCHUJJAaHTHUMU
% ig -A/" KOMITO3HITIIMU. 1 — KOHTpONb, 2 —
5 10 3 AKM, 3 — AKPJI, 4 — JIJL
1 2 30 60 90 120 150 180 210 240 270 .
TpuBanicTs 30epiranns, 1i6 Iicast TPaH3UTOPHOTO

NIJBUILICHHS, TMPU MNOJATBLIIOMY
30epiraHHi MIOAIB K KOHTPOJIBHUX, TaK 1 JOCIIIHMX BapiaHTiB, akTUBHICTH [1O Ha
KOPOTKHUI TIepioj] 3HMKYyBajach, a HaJall BCTAHOBJIOBAJIACH YITKA TEHACHIIIS M0 ii
MOCTIMHOTO 3pocTaHHA. MakcumanbHi 3HadYeHHs aktuBHOcTi [IO y momax
KOHTPOJIbHUX BapiaHTIB KOPEJIIOIOTh 3 HACTaHHSIM TOYKM KiiMakTtepukcy. Ha
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OCTaHHbOMY eTaml 30epiraHHs IUIOJIB KOHTPOJIbHUX BaplaHTIB, aKTHUBHICTh AaHOTO
dbepMeHTy MmouynHaia CTPIMKO Majatu. Y MiIoAax yciX AOCHITHUX BapiaHTIiB 3pOCTAHHS
aktuBHOCTI 1O TpuBano m0 3akiHUYEHHS 30€piraHHs, 10 MOB’S3aHO 3 YTHIII3AIIEI0
NEPEKUCY BOAHIO, SKUH YTBOPIOETHCS B PpE3yJbTaTl peaklii AUCMYTalMi, IO
katanizyetbcss COJl, a TakoXK B pe3ysIbTaTi MOCUIEHOTO0 TKAHUHHOTO TMXaHHS.

KopensiiitHum ananizoM miaTBEpHKEHO YYacCTh aHTUOKCUJAHTHUX KOMIO3UIIIN y
pEryJsiiii akTUBHOCTI epokcuaasu. Tak, Ha OCTaHHbOMY eTalll 30epiraHHs, MK piBHEM
MJIA Ta aktuBHIcTIO [1O 17151 M710/11B KOHTPOJIBHUX BapiaHTIB BCTAHOBICHUMN CUIIbHUMN
3BOPOTHIA 3B'A30K, IO CBIMUUTH Npo ii iHakTuUBamiio (r=-0,76...-0,99 3amexHo Bif
copty). Haromicte, mnpu 30epiraHHi IUIOJIB 3a OOpPOOKM aAHTUOKCHIAHTHUMHU
KOMITO3UIIIIMA MK 3a3HaY€HUMHU ITOKa3HMKAaMU BCTAHOBJICHWW CWJIBHHA TPSIMUH
3B’s130K (r=0,77...0,99 3anexxHo BiJ cCOpTy), IO € CBIAYCHHSIM 0€3MOCepeIHbOi y4acTi
depMenTy y MeTaboONIYHMX Tpolecax. TakMM YWHOM, BHCOKa aKTHBHICTh
AHTUOKCUJIAaHTHUX (epMeHTIB y MmIogax, siki 30epiratotbcsi 3a 00poOku AOK,
POSIBIISIETHCA Y MIBUAKINA Ta OUTHIN ICTOTHIM aKTUBAIIlT €HAOTEHHOT 3aXUCHOT CUCTEMU Y
BIJINIOB1JIb HA IO CTPECOpA.

OOpoOKka aHTHOKCHJIAHTHHUMH  KOMIIO3HUIIIMA ~ CTaTUCTHYHO  JIOCTOBIPHO
3MEHIIlyBaja MIBUIKICTb MeTabod13My (DEHOIBHUX PEUOBUH MpH 30€piraHHi IUIOAIB.
MakcuMallbHHI BMICT ()CHOJIBHMX PCUYOBHMH, SKUH XapaKTepHU3ye HACTaHHS IOBHOI
CIIO’KMBYO1 CTHUTJIOCTI TUIOAIB OyB 3adikCcOBaHHMM JIsI AOCIITHUX BapiaHTIB ILIOMIB
s6myH1 mizHime Ha 120 x16, mmoxiB rpymi — Ha 90 110, mmoxiB ciauBu — Ha 80 110
MOPIBHSHO 3 TUIOJJaMU KOHTPOJIBHUX BapiaHTIB (puc. 18).

30  Puc. 18.  unamika
) 2  (eHONB-HUX  pEYOBUH
2 25 2 :
S § (®P) Ta  aKTUBHOCTI
%h 20 & 110J11()eHOJTOK-CHIa3H
E g 15 cei (H(DQ) npu 3.6epiraHHi
5& =  IUIOAIB  Tpyull  COpTy
5 = 10 . Bi ; 606
g 5 IKTOpist 3a  00poOKHU
5 5 E AHTUOKCHUIAHTHUMU
2 0 5 pEYOBHU-HAMU: 1
0 30 60 90 120 150 180 210 240 koHTpons ®P, 2 — AKM
Tpusamnicts 30epiranus,aio ®P, 3 - AKPJIBP, 4 - JIJ1

®P, 5 — kontposs [1PO, 6
— AKM I1®DO, 7 — AKPJI T1®O, 8 — 1JI I1DO .

[lomanpmie okucHEHHS (EHONBHUX CHONYK y Twiogax, obpobnenmx AOK
BiI0OyBAaETHCS 3HAYHO MOBUIBHIIIE, HIX y TI0JaX KOHTPOJIBHUX BapiaHTiB. [Ipu npomy
OyJa BUSBIICHA CTATUCTUYHO JOCTOBIPHA PIZHUILA B JIii BCIX JOCTIKCHUX KOMITO3HITIN
Ha KOHCTaHTY IIBUIKOCT1 OKUCJIEHHS (PEHOIBHUX PEYOBHUH SIK y TOPIBHSHI MIX CO0010,
TaK 13 KOHTPOJILHUM BapianToM. Ha kiHels 30epirants BMicT (DEHOJIIB y M104aX A0IyH1
3a 00poOku kommosuiliero AKM OyB BUIIMM MOPIBHSHO 3 IJIOJAaMU KOHTPOJBHOTO
Bapianty B 1,4...1,8 pa3u, a komno3unisimu AKPJI ta JIJI — B 1,8...2,7 pa3u 3anexxHo
BiJl MOMOJIOTIYHOTO COPTY. sl TJIOIB Tpylli MEPEBUIIECHHS CTAaHOBWJIO BIJMOBIIHO



31

,1...1,6, 1,2...1,8, Ta 1,7...1,9 pa3u, a qns mioAiB ciuBW BiamosigHo B 1,1...1,4,
,...1,511,2...1,7 pa3u.

KopensiiitHum aHanizoM NiATBEPAKEHO ICHYBaHHS TICHOTO MPSIMOTO 3B’SI3KY MIX
HIBUAKICTIO (DEHONBHOrO METa0oJI3My Ta IIBUAKICTIO 3POCTaHHS IHTEHCHUBHOCTI
nuxauHs wioAiB. KoedimienT kopensmii mix Ky7 Ta Keop Ha cTaii aHaOomi3My BapitoBaB
B Mexax 0,91...0,99, a na craaii karabonizmy — B Mmexax 0,87...0,99 3anexHo Big BUIY
mwioaiB. OTxe, 3pOCTaHHS IMIBUJIKOCTI 1HTEHCHUBHOCTI JHUXAHHS IUIOJIB CTHUMYIIOE
30UTBIIEHHS IIBUAKOCTI HAKOMMUYEHHS (PEHOJIBHUX PEYOBHH B MEPI0]T MICIA30MPaTIbHOTO
J03piBaHHS 1 IIBUAKOCTI iX po3maay B Mepioj] Mepe3piBaHHs 1 cTapiHHA. byio
BCTAQHOBJICHO 1 ICHYBAHHSI TICHOTO MPSIMOrO 3B’SI3KY MDK HIBUIKICTIO (DEHOIBHOTO
MeTaboi3My Ta HIBUAKICTIO PO3BUTKY OKHUCHOTO cTpecy. KoedilieHT Kopensiii Mix
Kva Ta Kepp Ha cragii anaGomismy BapitoBaB B Mexax 0,98...0,99, a wa craxii
karabonizmy — B Mexax 0,82...0,99 3anexxHo BiJl BUIY TLJIOIB.

Takum uumHOM, Ha mepumoMy erami 30epiraHHs, B TEPiOJ] aKTHUBHOIO
HiCISI30MPaIbHOTO A03piBaHHS IUIO/1B, came ()eHOJIbHI PEYOBUHHU BIIIrParOTh MPOBIIHY
pOJIb y 3aXMCTI POCIMHHOI KJIITUHU Bin pyhHiBHOT nii ADK Ta BUIbHUX paaukaiib.
[Mopsig 3 um, @P pa3om 3 BUCOKOMOJICKYJISIPHUMH aHTHOKCHUIAHTAMHU € OCHOBHUMH
KOMIIOHEHTaMH €JIMHOI €HJOTeHHOI CHCTeMH 3aXHUCTy. 3MiHa BMicTy @P y pocnuHHIH
TKaHUHI, MoJu(DiKye GYHKIIOHYBAHHS AaHTHOKCHIAHTHUX ¢epMeHTiB. Bnacminok
IILOTO, HA OCTAHHBOMY €Talli 30epiraHHs, Mij] yac nepe3piBaHHs Ta CTapiHHS IJIOIIB, SIKE
CYNPOBOIKYETHCS IBUAKUM HakonuueHHsIM MJIA, BinOyBaeThcs 3HMKEHHS BMicTy DP
Ha (oHi 3poctanHs akTuBHOCTI [10.

3acTocyBaHHSI AHTUOKCHUJAHTHUX KOMIIO3UIINA CHpUs€ 3HIKEHHIO aKTUBHOCTI
[I®O mnopiBHSAHO 3 KOHTPOJIHHUM BapiaHToM. Ilepion cTumymtoBaHHsS ii aKTUBHOCTI
nounHaBcs mizHime Ha 50...120 16 3amexHO BiJ BUAY TUIOJIB 1 BapiaHTiB 00poOku. B
KiHIl 30epiranHsa akTuBHICTH [IDO y BapianTax 3 006poOkoro AKM Oyna Hmx4Ye 3a
KOHTpOJIbHUH Bapiant B 1,2...2,3 pa3u, 3 o6poOkoro AKPJI — B 1,2...2,8 pasm, 3
06po6xoro JIJI — B 1,6...3,6 pa3u 3a1eXHO BiJ BUIY Ta COPTY TUIOIB.

ITpu 36epiranHi wioaiB 3a 00podku AOK 3adhikcoBaHO ICTOTHO HUKYI1 IIBHIAKOCTI
OKHCJIEHHS aCKOPOIHOBOT KUCIIOTH, IO CIIPUSIIO 3MEHIIIEHHIO PiBHS 11 IIOI000BUX BTPAT
MOPIBHAHO 3 KOHTPOJIBHUM BapiaHTOM. Po3paxoBaHi KoedilliEHTH KOpEJAIii
BCTAHOBJIIOIOTH ICHYBaHHSI TICHOT'O 3BOPOTHOTO 3B’ 13Ky MK PiBHEM BTpaT MacH IUIO1B
ta BMicToM AK mporsirom 36epiranns (r=- 0,82...-0,99). O1xe, 5K y KOHTPOJIBHUX, TaK
1 y JOCHiZHUX BapiaHTaxX, HAJAMIPHI BTpPATH MacH IUIOMIB TPOTATOM 30epiraHHs
IHTEHCU(IKYIOTh BUTPATH aCKOPOIHOBOT KUCIIOTH Ta HABITAKH.

BuiuB aHTHOKCHIAHTHUX KOMIIO3UIii HA 30epesKeHicTh II0aiB

VY po3aini nokazano, o o0podka AOK rameMye po3BUTOK (Pi310JI0TTIHHIX pO3TIaiB
mpu 30epiraHHi TIOAIB Ta CIPHUIE PI3KOMY CKOPOYECHHIO iX I10/1000BUX BTpaT. PiBeHB
mo1000BUX BTpaT BiA (i310JOTIYHUX PO3JNAIiB MpH 30epiraHHi MIOMIB 32 OOpOKH
kommosuiriero AKM 6yB y 1,6...2,2 pasu, kommnoszuttiero AKPJI —y 2,5...3 pazu, i JI —y
3,3...4 pa3u MEHIIIUM Y MOPIBHSHHI 3 IJI0IaMU KOHTPOJILHUX BapiaHTiB (puc. 19).

KopensiuiiiHum aHanizom NiATBEPKEHO ICHYBAHHS TICHOTO MPSMOTO 3B’ 13Ky MIXK
piBHEM 110A000BHX BTpaT IUIOJIB BHACIIIOK (PI310JIOTTUHHUX PO3JIAAIB Ta IIBUJKICTIO
3pOoCTaHHs 1HTeHCUBHOCTI nuxaHHs (r= 0,83...0,93 3anexxHo BiJ BHIY), HIBHUJIKICTIO
3poctanusa BMicty MJIA (r=0,82...0,93 3anexHo BiJ BUIY) Ta KiIHIIEBUM BMicToM MJIA

1
1
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(= 0,87...0,93 3anmexHo Bix BuAy). Takum umHOM, 3actocyBaHHs AOK cnpusio
HOpMaJli3allli MeTabOoJIIYHUX MPOLIECIB, MiIBUILEHHIO CTPEC-TOJIEPAHTHOCTI IUIO/IB, Ta,
AK HACHIIOK, 3MEHUIEHHIO pIBHS MIOJ000BUX BTpaT Bil (Pi310J0rIYHUX PO3NA/IB
MPOTATOM BCHOT'O NEPIOy 30epiraHHs.

HaliMmenmuii cepenHiid piBeHb 1I0JIOOOBMX BTpaT BiA MIKPOOIOJOTTYHUX
3aXBOPIOBaHb 3a(hiKCOBAHUM TP 30€piraHHi MIo1B A0IyHI 32 OOPOOKH KOMITO3HUIIIEIO
AKM, mnoniB rpyuii Ta ciuBH 3a 00poOku komnosuuiero [1JI (puc.19).

Puc. 19. PiBenp mion0060BHX

0,09
° 88%3 BTpaT BIJI ¢bi310J10TTYHUX
= 0,06 po37aJiB Ta MIKpOOIOJOTTYHUX
g 0,05 3aXBOPIOBaHb IMpH 30epiraHHi
£ 0,04 : 0
003 wioaiB 3a 006pooku AOK, %.
0,02
0,0% hﬁgl]lj']h HauBumum xapakrepusyBaiucs
A ci JI0]14 KOHTPOJIBHUX
2ZER22E5EeE5 . A poih
S 4 2 S = z S = 2 BapiaHTiB. [Ipy IbOMY KiJIbKiCHE
= = = 3HAYCHHS aHaJ130BaHOTO
S S S nokasHuka Oymno B 2...3,5 pas3u
IUIO/H IUIOJH IUIOJH BUIIUM, MOPIBHAHO 3 TLIO/IAMH,
ABJIVHI TPYILI CJIVBHA mo 30epiragucs 3a 00poOKu

komno3uiisimu  AKM  Tta JIJLL
[Tpu 306epiranHi MmIomiB s0IyHI
32 OOpoOKHM  KOMITO3HIIIEIO
AKPJI piBeHb 1110,1000BUX BTpaT
CTATUCTUYHO HE BIAPI3HABCS BiJl KOHTPOJIIO, HATOMICTh NP 30€piraHHi IHIIUX BHJIIB
IUI0/TiB OYB ICTOTHO HIDKYMM 3a KOHTPOJIBHUN BapiaHT.

ITokazaHo, 110 MakKCHMMaJlbHa KUIBKICTh CTaHAAPTHOI MPOAYKIII IpH 30epiraHHi
wioAiB s0ayH1 3adikcoBaHa 3a 00poOku kommosuiieio JJI. CymapHa KUTBKICTB
CTaHAapTHOT MPOAYKIIli B JaHOMY BapiaHTi craHoBujia 96,26%, a TexHI4YHOrO Opaky i
abcomoTHOro Binxomy — Bcboro 1,63%. Ilpu 30epiranHi miomiB rpyili Ta CIUBU
OTpUMaHI aHAJOT14HI pe3ynbTaTH. KiTbKICTh CTAaHAAPTHOT MPOAYKINIT Y BCIX JOCITITHUX
napTisx mwiofiB Oyna Bumiow 3a 90% mpotu 85,6% y KOHTPOJIBHUX MAPTIAX TUIOAIB
rpymi ta 84,3% mmoniB cnuBu. OpraHojenTHYHI MOKA3HWKW MapTid TUIOJIB, IO
30epiranucsa 3a 06pooku AOK Oynu OIiHEHI SK «XOpOIIi» Ta «BIAMIHHID»Y, TOOTO iX
JerycTalliifHa oIliHKa BapitoBaia B Mexax §...10 Oauis.

Cepenns TpupidHa TPUBAIICTH 30€piraHHs MJI0/IIB IOTyHI KOHTPOJIHHUX BapiaHTIB
cranoBmia 203 mobu 3 BUXOJIOM CTaHAAPTHOI POoayKIii 87%. O6pobka mioaiB S0IyH1
kommozuiiero AKM cripusina 30 UThIIEHHIO TPUBAIOCTI 30epiranns Ha 15 ni0, mpudaomy
CEpeNHil BUXI1Jl CTAHIAPTHUX TUIOA1B cTaHOBUB 93%. [Ipu 30epiranus s61yk 32 00poOKH
kommosuiismu AKPJI ta JIJI cepenust TpuBanicTh 30epiranHs 3pocrtana Ha 55 mi0,
MOPIBHSAHO 3 TUIOJJaMH KOHTPOJbHUX BapiaHTIB, MPU CEPEAHHOMY BUXOJ1 CTaHAAPTHOL
MPpOAYKIIii BiAmoBigHO 93 Ta 96%.

TpuBanicTe 30epiraHHs IJIOAIB IPYLIl COPTIB CEPEIHBOrO0 TEPMIHY JOCTUTAHHS
ctaHoBuB 160 110 3 Buxoaom craHaaptHoi npoaykuii 84%. Kommnozuiiss AKM
MPOJIOHTYBaja mepioJl 30epiraHHs IJI0AIB AaHoi rpynu Ha 50 110 31 30UIbIIEHHSM

B 110100081 BTpaTH GYHKIIOHAIEHUX PO3JIadiB

O 1I{omoOoBi BTpaTu Big MiKpOOiONOrYHIX 3aXBOPIOBAHB
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BUXONly CTaHAapTHOI npoaykuii Ha 4%, xomno3umismu AKPJI 1 JJJI — na 60 mi6 3i
30UIBIIEHHSIM BUXOAY CTaHAAPTHOI Mpoaykuii BignoBigHO Ha 6 1 10% nopiBHSAHO 3
IUI0JaMU KOHTPOJIbHUX BapiaHTiB. Ilmoau rpyuii rpynu cOpTiB Mi3HBOTO TEPMIHY
JocTuraHHs 30epiranucsa B cepeaHboMy 215 ai0 3 BUXOJOM CTaHIAPTHOI MPOMYKIIiT
86%. OO6poOka kommnozuuismMu AKM, AKPJI ta JIJI mogomxyBana TpUBAIICTh iX
30epiranss Ha 45 110 31 30UTBIIEHHSM BUXOAY CTaHAAPTHOT MPOAYKIIi BIAMOBIIHO HA
5%, 6 1 9% MOpPiIBHAHO 3 MJI0JJaMU KOHTPOJIbHUX BapiaHTIB.

Cepenns TpuBajicTh 30€piraHHs MIOAIB CIMBH KOHTPOJIbHUX BAPIAHTIB CTAHOBUIIA
70 ni6 3 Buxoaom cranmaptHoi npoaykiii 83%. Kommnosuiis AKM mnpononrysana
nepiof 30epiranHs mwioAiB Ha 40 110 31 30UTBIIEHHSIM BUXOAY CTaHIapTHOI MPOIYKIIIi Ha
4%, xomnozunisiMu AKPJI 1 JIJI — nwa 70 ni0 31 30UIbLIEHHSM BUXOAY CTaHAAPTHOI
OPOAYKIi BIAMOBIAHO HA 6 1 9% MOPIBHSIHO 3 TIOAAMU KOHTPOJIbHUX BApPIAHTIB.

OuiHka eKOHOMIYHOI e(peKTUBHOCTI Ta COLMIAIBHOIO0 e(peKTy BIIPOBAIKCHHS
pe3yJabTaTIiB J0C/IiIKEHHs] Y BUPOOHHMITBO
VY po3mim mokasaHo, IO BIPOBAHKCHHS pPO3POOJIEHOT TEXHOJIOTI 32 paxyHOK
CKOPOYCHHS IPUPOTHUX BTPAT MACH, 30€PEKCHHSI SIKICHIX TTOKa3HUKIB Ta MOI0OBKCHHS
TEpMiHIB 30epiraHHs 3a0e3nedye CTa0LIbHO BHCOKI TIOKa3HUKM EKOHOMIYHOI
e(heKTUBHOCTI: JJIs TUIOJIB sI0IyH1 piBeHb peHTabenbHOCTI 3poctae Ha 33...41%, mis
IUIOJIIB TPYIIl CEPEeHBOr0 TEPMIHY JOCTHTaHHS — Ha 59...92%, Mi3HBOrO TEPMIHY
nocturanas — 27...52%, 1 nusa mioaiB cauBu — Ha 43...118 % 3anmexHo Bix BapiaHTy
00poOKH.
BUCHOBKH

Ha migcraBi TeOpeTMUYHHMX Yy3araibHEHb Ta EKCIIEPUMEHTAIBHUX JOCTIIKEHb
HAyKOBO OOTIPYHTOBAHO KOHIICTITYaJbHI 3acaayd Ta peali3oBaHl MPAKTUYHI PIilICHHS
TEXHOJIOT1i XOJOJWJIBHOTO 30epiraHHs IJI0JI0OBOI MPOJYKIIi, sIka TIPYHTYEThCS Ha
iBUIICHH] aJalITHBHOTO IMOTEHITIATY IUIOIIB 0 HEraTUBHOI /1T CTPECOBUX a010TUYHHU X
Ta OI0OTMYHMX YMHHUKIB IMIJISTXOM €K30T€HHOI 00pOOKHM peYyOBHHAMHM aHTHOKCHUIAHTHOI
IPUPOJIH.

1. Jloka3aHo, mo Ha nporec GopMyBaHHS MOKAa3HUKIB TOBAPHOI SKOCTI TUIOOBOT
IPOJIYKIIT IOMIHYIOUHH BIUIMB MalOTh aHOMAJIbHO BHCOKI TeMIIEpaTypHi IMOKa3HHUKH,
MPUYOMY ISl TUTOJIB 3€PHATKOBUX KYJIBTYp — II€ MOKa3HUKUA OCTAHHBOTO MICSIIS 1X
no3piBanHs (r=0,84...0,95), a mis TUIOAIB CIAMBU — BCHOTO BETETAIIMHOTO TMEPiOay
(r=0,99). IIpu popMyBaHHI KOMIIOHEHTIB XIMIYHOTO CKJIaJy IJI0JIOBOi CHPOBHUHH OKpPIM
AaHOMAJIbHO BHUCOKHX TEMIIepaTyp, BHU3HAYAIBHUMH € HH3bKa BIJIHOCHA BOJOTICTH
MOBITPSI, HEJOCTATHS KIJIBKICTh OMAa/IiB Ta HEPIBHOMIPHICTD 1X BunagaHHs. Po3pobiena
cucTemMa KputepiiB ineHTrdiKarrii, ska BimoOpakae pyHKITIOHATHHUA CTaH TJIOIB i 4ac
30MpaHHs, Ta JO3BOJISE MPOTHO3YBAaTH CIPSIMOBAHICTh WOTO 3MiH MPOTATOM TPHBAJIOTO
30epiraHHs.

2. BcTaHOBIIEHO JOMIHYIOUMI BIUIMB TEMIIEPATYPHUX YMOB OCTAHHBOTO MICSIIS
no3piBanHs (r=0,86...0,96) Ha 30epexeHICTh MUIOMIB SIOYHI, CIIMBH Ta TPYIIl COPTIB
CepeaHBOro TepMiHy JocTuranus. Ha 30epexeHIcTh MiIo0/1iB ciuBU copTy Bosomika Ta
rpylIl COPTIB MI3HHOTO TEPMIHY JOCTUTAHHS ICTOTHO BIUIMBAIOTh TEMIIEPATYPHI YMOBHU
BChOro BeretaniiiHoro mnepioay(r=0,78...0,90). Po3pobieHi maTemMaTH4yHi MOJAECINI, SK1
BCTAHOBJIIOIOTH 3aJIEKHICTh 30€pPEKEHOCTI IJI0/I1B BiJl CTPECOBUX MOTOJJHUX YUHHUKIB
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Ta COPUSIOTH OUTbII €()eKTUBHOMY IJIAaHYBAaHHIO 3aXO0/11B L1010 iX peasizallii, nepepooKu
a0o 30epiranHs.

3. BcTtaHOBEHO, IO NPIOPUTETHUMU YMHHUKAMH CTPEC-TOJEPAHTHOCTI IUIOJIB
sA0JyH1 Ta CIIMBU € HU3bKOMOJIEKYJISIPHI aHTUOKCUAAHTHI CIIOIYKH: (DEHOJIBH1 PEYOBHHH,
IyKpPH, acKOpOIHOBa KHUCIOTa Ta OpraHiyHi kucinoTu. HaTomicTe, y miogax rpyiuii
MEepIIMM  3aXUCHUM 0Oap’€poM Ha TUIAXY BUIBHO-PAIUKAIBHOTO OKHCICHHS €
AHTUOKCUJIAHTHI (EepMEHTH — MEepoKcHaa3a 1 cynepokcuaaucmyrasza. Po3paxoBani
BEKTOPH MPIOPUTETIB BILUIUBY KOMIIOHEHTIB XIMIYHOT'O CKJIay Ta MOKa3HUKIB SIKOCT1 Ha
30epeXKEeHICTh IUIOAIB ILUIKOM Y3TOJKYIOTBCS 3 BEKTOpaMH IMpPIOPUTETIB  iX
AHTUOKCUJIAHTHOTO CTATYyCYy.

4. Po3po0JeHi Ta HAyKOBO OOTPYHTOBaH1 KOMIUIEKCHI aHTHOKCUIAHTH1 KOMIIO3HITII:
AKM, sxa Bkmoudae AUCTHHON ( CyMIll 10HOJNY Ta JUMETHICYIb(OKCHUIY),
nomietunenraikomni (IIEDN); JJI, mo Bkmouae auctmHON Ta jaenutuH; AKPJI,
CKJIQJIOBUMHM SIKOI € aCKOpOIHOBA KUCJIOTA, PyTUH, JEUUTUH. BCcTaHOBIIEH! ONTUMAabHI
KOHIICHTPAIII1 TIFOYMX PEUOBHUH Y aHTHOKCUIAHTHUX KOMITO3HITISIX: Y Kommo3uiii AKM
onTUMaIbHa KOHIICHTpAIlls TUCTUHONY Bapitoe B mexax 0,3...0,4 %, I1El'iB — 0,4...0,6
%, y xommnosuuii AKPJI BimcoTkoBuii BMIcT ackopyTuHy ctaHoBuTh 0,72...0,73%,
nenutuny — 3,0...3,7 %, y xommnoswuitii JIJI BiACOTKOBUM BMICT JUCTHHOIY CTAHOBHUTH
0,22...0,42 %, neuutuny — 2,9...3,4%. BapitoBaHHS KOHIICHTpaIliii 0OYMOBIJICHO
BUIOBMMH OCOOJIMBOCTSIMH ILIO/IIB.

5. [IpoBenenum Oararo)akTOpHUM  JUCIEPCIHHUM  aHAJII30M HE BHUSIBIICHO
ICHYBaHHsI B3a€MO3B 3Ky MK PIBHEM CEpEeIIHIX IOJ000BHX BTpaT IUIOAIB i Yac
TPUBAJIOTO 30€epiraHHsl Ta CIIOCOOOM HAHECEHHS aHTUOKCHUIAHTHUX KOMIIO3MUIIINA Ha X
noBepxHto. Lle gae 3Mory pekoMeHIyBaTH MPOBEAEHHS MOMEpPeaHbOI 00pOOKHU TUIOIB
AHTUOKCHJIAHTHUMH KOMIIO3HUIIISIMA OJHUM 3 JIOCIIDKEHUX CIOCO0IB: 3aHYPEHHSAM Y
po6oui po3unHM, OONMPHUCKYBAHHSIM Ha JIHIT MATOTOBKH IUIONIB 10 30epiraHHs a0o
OOMPUCKYBaHHIM Ha MaTePUHCHKIM POCIIMHI B cay.

6. Po3pobiieHO Ta HayKOBO OOIPYHTOBAaHO KOMOIHOBaHHMH CIoci0 IMomepeaHbOTo
OXOJIOJDKEHHSI, SIKUH Tependayae Ha TMEPIIii cTaaii 0OXOJOKEHHS IIOMIB Y poOoUnX
PO3YMHAX AHTUOKCHJIAHTHUX KOMIIO3MIIIM O TeMIepaTypu y Fr€OMETPUYHOMY IIEHTpI
8...9°C, Ha npyriii cTafii — T00XOJIOMKEHHS 10 TEMIIEPATYPH Y TEOMETPUIHOMY IIEHTP1
mwiony 1...2°C y kxamepax 3 IHTEHCHBHMM pyXOM TMOBiTps. Temmeparypa po34HHIB
aHTHOKCHIAHTHUX Kommosumiit 1,5+£0,5 °C. TpuBanicte mepinoi cTamii Jas IDIOMIB
rpymii 1,5 rogunu, miomiB s0ayHi — 1 roguHa, miomiB ciuBu — 40 xBwinH. PexxuMH1
napameTpu JIpyroi ctaaii: Temmepatypa -2...-5°C, BIZHOCHA BOJIOTIiCTh MOBITPS 95%,
MIBUKICTH PyXy MOBITps 3 M/C.

7. BcranoBneno, 1m0 00poOKa aHTHOKCHIAHTHUMH KOMIIO3HUIIISIMH  CIIPHUSIE
3HIDKEHHIO PiBHS MI0JI000BHX BTpaT MacH IiofiB y 1,5...9,8 pasiB, raneMye mporecu
JUXaTbHOTO METa00JI3My, a KIIIMaKTePUIHHUH MiIHOM quxaHHs BigTepMinye Ha 10...90
1106 TopiBHSIHO 3 HEoOpoOseHnMH TogamMu. B maprisx mmomis, siki 30epiramucs 3a
00OpOOKM  AHTUOKCHJIAHTHUMHU  KOMIIO3UIIIMM  3a()iKCOBAHO 3HIDKEHHS  PIBHSA
TEIJIOBUJIUICHHST ¥ 1,5 pa3u, 3MEHIleHHS BUTpaT Cyxux pedoBuH y 4,9...7,0 pasis,
3HmkeHHs y 1,1...5,0 pa3iB IHTEHCUBHOCTI MpOLIECIB MICIAA30UPaTIbHOrO MEPETBOPEHHS
PO3YMHHHUX caxapuiB, y 1,6...4,7 pa3iB MIBUIKOCTI OIyKPEHHS Kpoxmaito, Tay 1,7...9,3
pa3d TIBUIKOCTI BUTpATH TMEKTUHOBUX pedoBHWH. [loBeaeHo, mo oOpoOka TmuiofdiB
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AHTUOKCUJAHTHUMHU Kommo3uuismu y 1,3...3,8 pa3u migBuiye 30€pexeHICTh BUIBHUX
KHCJIOT Y IOPIBHSIHHI 3 KOHTPOJIBHUM IIJIOJIAMH.

8. JloBeneHo, 1110 3aCTOCYBaHHS AHTUOKCHUAAHTHUX KOMIIO3HIIIM IPH XOJIOAUIEHOMY
30epiraHHi cTabuIi3ye MPOLECH OKUCHOI JECTPYKIli KIITUHHUX MEeMOpaH Ta 1HIYKY€
€HJIOTCHHY CHCTEMY 3aXMCTy IUIOJ0BOI MPOAYKINI, MpPO IO CBIIYUTH 3HUKCHHS
IIBUJIKOCT1 aKyMyJisilii MajlloHOBOro mianpiaeriny B 2,1...3,4 pa3u Ta (HEHOJIBHOTO
Merabonizmy — B 1,5...5,4 pa3u, 3pocTaHHs aKTUBHOCTI CYNEPOKCHIIUCMYyTa3u Ta
nepokcunaszu. [lokazano, mo 3actocyBanHsa kommosuilii AKPJI cnipusie minBuiieHHo
BMICTY acKOpOIHOBOT KHMCIJIOTH 3 MepIuX Ai0 30epiraHHs Ta 3MEHIIYyeE ii 110A000B1
BTpaTH B 3,0...7,0 pa3iB MOPIBHSAHO 3 MJI0JIaMH KOHTPOJIbHUX BapIaHTIB.

9. BcranoBneHo, 1m0 €K30reHHa O00poOKa IUIOJAIB  AHTUOKCHUAAHTHUMU
KOMIIO3HIIISIMEA 320€3Medye MaKCUMalbHe 30C€peKCHHsS KBATITATUBHUX IOKa3HUKIB
JOCJIITHUX TIJIOJTIB 3@ ICTOTHO BUIIOT BITAMIHHOT LIIHHOCTI, 3HUKEHHSI PIBHS II0JI000BUX
BTpaT Biag (izionoriunux posnanie y 1,6...4,0 pazu ta y 2,0...3,5 pasu — Bifg
MIKpOO10JIOTIYHUX 3aXBOPIOBaHb, MOJOBXKEHHS TepMiHy 30epiranss Ha 15...70 xi0 npu
30UTBIIICHH] BUXOAY CTaHAApTHOI mpoaykKilii Ha 4...10 %, mopiBHSHO 3 HEOOPOOICHUMH
TUTO/TAMH.

10. YopoBamkeHHs po3po0ieHoT TEXHOJOoTii 30epiraHHs IUIOA0BOI MPOAYKIT 3
O0OpOOKOI0 aHTMOKCHJIAHTHUMHU KOMITO3UIIISIMA  3a0e3ledye 3pOCTaHHS  PiBHS
penTabenpHOCTI ¥ 1,8...5,8 pa3iB mOpiBHIHO 31 3BUYAHHUM XOJIOJAWIBHUM 30€piraHHIM
Ta JI03BOJISIE OTPUMATH €KOHOMIYHUHN edekT Ha piBHI 3085...12456 rpH/T 3a/Ie:)KHO Bij
BUJy TUIOJIB Ta BapiaHTy iX 0O0poOku. HaiBumuii coriaabHuii eQekT Bia 301IbIICHHS
BUXOJY CTaHJAPTHOI MPOJYKIIl OTpUMaHO TIpH 30epiraHHi IUIOIB IPYIIl CEPETHHOTO
TEPMiHYy JOCTUTaHHS Ta TJIOJ(IB CIUBHU.
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Tema 3.2 BiockoHaleHHsI TeXHOJIOTII 30epiraHHs 3eJIeHHUX KYJIbTYpP

KepiBHuKk Temu O.ILIlpicc
BianoBinaanbHi BUKOHaABI [.O. Kopotka
A.C. Kynuxk

Meta qocaiIKeHb

Merta nociikeHb mMoJiAraja B YAOCKOHAJIEHHI Ta OOTPYHTYBaHHI TEXHOJOTIL
30epiraHHs 3eJIEHHUX KYJBTYp, fka O crpusiia epeKTUBHOMY 30€peKEHHIO SIKOCTI 3a
ONTHUMAJILHUX TEPMiHIB 30€piraHHs.

Jl7ist mocSATHEHHS 11i€1 METH MOCTaBJICHO HACTYITHI 3aBIaHHS:

- BU3HAYUTH (PaKTOPH, 110 BIUIUBAIOThH HA SKICTh, XapuOBY I[IHHICTh 1 TPUAATHICTb
710 30epiraHHs 3eJIEHHUX KYJIbTYD;

- JOCHITUTH JOIUIBHICTh BUKOPUCTAHHS TIAPOTENIO I 30epiraHHs 3eJeH1
NETPYIIKH, KIH3U;

- MMPOBECTH CKPUHIHT aHTHOKCUIAAHTHUX PEUYOBHMH JIJIS 3CJICHI METPYIIKH, KiH3M i
BCTAHOBUTHU I1X ONTHUMAaJIbHI KOHIIEHTpAllii JIsi 30€peeHHs SKOCTI Ta IMOIOBKEHHS
TEpPMiHiB 30epiraHHs;

- pO3pOOMTH 1 TEOPEeTUYHO OOTPYHTYBAaTHU KOMIUICKCHI aHTHOKCHUJIAHTHI
KOMIIO3UIIIT JUIsi BBEACHHS JI0 CKJIAAy >KHUBHJIBHOTO CEpEeIOBHINA Mij Yac 30epiraHnHs
3€JICHI METPYIIKH 1 KIH3M 3 METOI 30€peKeHHsI ii SAKOCTI Ta IMOJOBKEHHS TEPMIiHIB
30epiraHHs;

- mocmiauTH (i310710r0-010XIMIUHI MPOIECH, K1 BITOYBAIOTHCS i 4ac 30epiraHHs
3€JICHI, Ta 1X BIUIMB Ha MMOKAa3HUKHU SKOCT1 CHPOBUHHU;

- PO3POOUTH TEXHOJIOTTYHY CXEMY MIATOTOBKHU 1 30€piraHHs 3eJieH1 MEeTPYIIKH 3a
BUKOPUCTAHHSI arpapHOro TiIPOTeNal0 Ta AHTHOKCHIAHTIB, MPOBECTH MPOMHUCIOBY
anpo0artito;

- TIOCJIJIUTH BIUTUB YJOCKOHAJIEHOT TEXHOJIOT1i 30epiraHHsi Ha MOKa3HUKH SIKOCTI
3eJIeH1 MeTPYIIKHU 1] 9ac 30epiraHHs;

OO0’ exT HoCTITKEHHSA
[Ipomiec popmyBanHs 1 30epexkeHHsT (DITOHYTPIEHTIB 3€IEHHUX KYIbTYp TPH
BUPOIIlYBaHHI 1 30epiranti
IIpeaMeTt pociigkeHHS
®i3uuHi, 610XiMiuHi, Pi31070TIYHI 3MIHU B 3€JICHHUX KYJIbTypax Pi3HUX COPTIB
1 ce30HIB 300py i Yac BUPOIIYBAaHHA 1 30epiraHHsl.

MarepiaJju i MeTOAU A0CTiIKEHD
PocnunHi MaTepiany, yMOBU BUPOILIYBaHHS Ta 30upanHs. JlocmiKyBany 3eJ1eHb
METPYILKHU, BUPOIICHY HABECHI Ta BOCEHH B YMOBAaX BIIKPUTOTO IpyHTY 3rigHo 3 JJCTY
6010: 2008 «lleTpymika monioga cBixka. TexHIYHI yMOBU». BUKOpHUCTOBYBaIM COPTHU



42

Ockap 1 HoBac, BHeceHI B J€p>KaBHUU PEECTP COPTIB POCIWH, NPUAATHUX JUJIS
MOIIUPEHHS B YKpaiHi.

JocnimpkyBann 30€peKeHICTh 3€JieHI MNEeTPYLIKM 3a i1 TIAPOreno Ta
AHTUOKCHUIAHTIB. 3eJIeHb po3(acoBYyBalIM Yy IYUYKU Ta BKJIAJajiu cTe0JamMu y MaKeTH,
3a37aJIeTiib HaIOBHEH1 PO3UMHAMH T1IPOTeIII0 arpapHoro 3 J01aHHSIM aHTUOKCUIAAHTIB.
BuxopuctoByBanu 1 %-Huil pO34MH CHHTETUYHOTO MOJIMEPY arpapHOro TiApOreito
(AI') ©6e3 pmomaHHsS 1 3 JOJAHHSAM MPUPOJHOTO OAKTEPUIIMIHOTO TMpernapaTy
xnopoduninty (XJI) y konuentparisix 0,125; 0,25; 0,5; 1,0 % 3 monoBHeHHsIM 1 0e3
antuokcunanTy ionony (I) B konnentparisx 0,012; 0,024; 0,036 %. 3eneHs neTpymku
30epirajiy B MOJEPHI30BaHUX XOJIOAWIbHUX KaMmepax. Temmepatypa 30epiranns (1+0,5)
°C, BigHocHa BoJoTicTh TOBITPS (95+3) %. 3a KOHTpOJL MpUNMAaIM 3€leHb, SKY
30epiraii 3a THX CaMHX YMOB Y XOJIOJWIBHUKY. BH3Hayanmu BIUIMB TipOTreiTto
arpapHoOro 1 Horo KOMIO3HI[IX 3 XJI0pOo(UIIIMTOM Ta I0HOJIOM Ha SIKICH1, OpPraHOJIENTUY HI,
¢di3iosioriydl Ta OlOXIMIYHI TIOKAa3HUKHU 3eyieHl meTpymku coptiB Ockap 1 Hoac
BECHSHOTO Ta OCIHHBOIO 300py 3a CTaHJAPTHHMH Ta 3arajJbHONPHHHITHMHU
METOJIMKAMH Y T’ ITUKPATHINA MMOBTOPHOCTI.

VY IoCHiKEHHSAX BUKOPUCTOBYBAJIM COPTH BACHIIBKIB CIIpaBXHIX: bambopwuii i
PyraH, sxi MaroTh 3eeHe 3a0apBiIeHHs JTUCTKIB, a TakoxK Pinocod 1 [Typmyposa 30ps 3
¢iomeroBuM 3abapBieHHsSIM Ta CsAHBO B SKOrO OCHOBHE 3a0apBiEHHS 3€J€HE 3
aHTOILIIaHOBUM BKPAIUICHHSIM.

BupomyBanu BacWIbKH CIpaBXHI PO3CagHUM CIIOCOOOM 0€3 3acTOCYBaHHS
IMITYYHOT'O €JEeKTPOJIOCBIUYBaHHA. TemMmeparypHuil peXuM MIATPUMYBAIM BIEHb B
COHSUHY IToroay Ha piBHI 22-24 °C, B moxmypy moroay — 18-20 °C ta BHOYI Ha piBHI
15-16 °C. TemmepaTypy cyOcTpaTy miIogo00BO miaTpumyBaiu Ha piBHI 20-22 °C.
[TinTpumky Bojorocti cybctpaty Ha piBHl 80 % HB 3miiicHioBanm 3a paxyHOK
PETYIISIPHOTO TOJIHUBY.

3akagaHHs JOCIIIIB MPOBOIWIN BIAMOBIIHO 10 «METOIMKHU JTOCIITHOI CIIpaBy
B OBOYIBHMITBI Ta OamraHHuuTBi» (2001). JlochmijpkeHHS TMPOBOIWIM 32
3araJIbHONIPUHHITUMHU METOJIMKAMH 1 cTaHaapTaMu. Bererairiitai 1 JabopaTopHi J0CTITU
3aKjIajadd  PEeHJIOMI30BAaHUMHM OJIOKaMH Yy II'SITUpAa30BOMY TMoOBTOpeHHI. [lmormia
001iK0BOI JiIAHKM 2 M2, IOBTOpPEHHS I’ ATHpa30Be. B koxHiil 00iKOBil AiNAHI OyI0
0o0paHo 1Mo 5 00JIKOBUX POCIIMH, 33 SKUMHU IPOBOAMIN (DEHOJOTIUHI CIIOCTEPEKEHHS Ta
O0loMeTpUYH1 BUMIPIOBAHHS.

@DeHONOTIYHI CIOCTEPEKEHHSI 3a POCIMHAMHU TPOBOAMIA 33 METOIUKOIO
ormucanoo B. ®@. Moiiceituenko (1992). BinMiuanu naTy BUCIBY HACiHHS, HACTaHHS
denodas pocty i pO3BUTKY POCIWH: TOSBY MooanHOKuX (15 %) Ta MmacoBux cxomuis (75—
80 %); yTBOpPEHHS MEPIIOTO CIPABKHBOTO JUCTKA; TOYATOK OYTOHI3aIlii 1 [IBITIHHS.

bioMeTpuuni BUMIprOBaHHS TPOBOAWIM Ha 5 OOJIIKOBHX POCIMHAX BAaCHIIBKIB
CIIPaBXHIX y 5 MOBTOPEHHSIX KOKHOTO BapiaHTy JA0CTiMy. BuMipioBaii BUCOTY POCIHUH,
JiamMeTp TXHhOI KOPEHEBOI MUUKM Ta BCi€1 pOCIMHM, TAKOK BU3HAYAIN TUIONTY JINCTKIB
POCIIMH Ta YUCTY NPOAYKTUBHICTH PoTtocuHTe3dy (UIID) 3a MEeTONMKOI OMUCAHOIO
3. M. I'puniaenko (2003). O6xik ypokaro MPOBOAWIMN 3 KOXKHOT AUISTHKH okpemo. Ilin
yac Horo 30uMpaHHS BU3HAYalIM Macy OJIHI€E] POCIMHM Ta BaroBe CIIBBIIHOIICHHS
JUCTKIB Ta cTeder.
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Jlis BUSIBICHHS BIUTUBY JOCHIIKYBAaHUX €JIEMEHTIB TEXHOJOTiH BH3HAUYaIH:
BMictT  cyxux peyoBuH (CP) —  TepMmorpaBIMETpUYHMM  METOJIOM 32
JNCTY 1SO 751:2004; BmicT cyxux po3unHHUX peuoBuH (CPP) — pedpakromeTpuuHuM
meronoM 3a JICTY ISO 2173:2007; MmacoBy KOHIEHTpALIO LYKPIB - (epULIMaHITHUM
Metonom 3a JICTY 4954:2008; tutpoBany kuciotHicTh - JJCTY 4957:2008; BMmicT
noyiipeHONBbHUX pPEYOBUMH — 3a JomnoMorow peaktuBa @omina-llenica 3a JICTY
4373:2005; BmicT xJ10po(UTIB Ta KAPOTUHOINIB — CIEKTPOPOTOMETPUUHUM METO/I0M;
BMICT ackopOiHoBoi kuciotu (AK) — 3a BiIHOBICHHSM peakTHBy TuIbMaHCa,
akTuBHICTh cynepokcupaucmyrazu (COH) (Kd 1.15.1.1) — 3a 3patHicTIO [0
1Hri0yBaHHS peakilii ayTOOKHUCIEHHUs aJpeHaiHy B JIy’)KHOMY CEpEJOBHILI; BMICT
ManoHoBoro nianpaeriny (M A) — Ti06ap6iTypoBUM METOIOM; BMICT €PipHUX OJiN —
HUIAXoM TigpoaucTuisaiii 3a metogukoro A. C. Iimzoepra (1987). Marematuuny
00poOKy pe3ysbTaTiB  JoCaiKeHb mpoBoawian 3a b. A. JlocmexoBum (1985)ta
komi'rorepauMu iporpamamu “ Microsoft Office Excel 20077 1 “Agrostat”.

PesynbTaTi aHaniziB mpuUBOIMIM 0 BUXIAHOI Macu. MaremaTudHy oOpoOKy
pe3ynbTaTiB 3MIMCHIOBAIM 3arajibHONPUHHSATAMH CTAaTUCTUYHUMH METOJaMU Ta 3
BUKOPUCTaHHSAM Komm'torepHux mporpam “Microsoft Office Excel 20077, Agrostat,
Statistika.

PE3YJbTATH JOCJIITKEHb

Po3pobneHo TtexHonorito 30epiraHHs 3€JIeHI METPYIIKH 3 BUKOPUCTAHHSAM
arpapHOro TIAPOTENI0 Ta AHTHOKCUAAHTIB. [[ns TpuBamoro 30epiraHHs BiAOUpaIIH
netpymky 3a JICTY 6010. 3enens BUTpUMYBaJIi B KaMepi MOMEPETHHOTO OXOJIOKEHHS
BIIPOJIOBXK 6 Toj 3a Temneparypu (5+1) °C. Binrak 3enens neTpymku po3dacoByBanu y
nydku 1o 150 T 1 BKIIagaau cTediamMu y MmojiieTUiIeHOB] makeTn po3mipoM 80x30 mmM,
3a37ayieriib HAMOBHEHWMHU PO3YMHAMH  TIAPOTENI0  arpapHoro 3  JOJaHHSIM
AHTUOKCHJIAHTIB Y BKa3aHUX KOHIIEHTpPAIlisiX.

JlocnimKeHo BIUIMB YIOCKOHAJICHOI TEXHOJIOTii 30epiraHHs 3eJieHI MEeTPYIIKH 3
BUKOPUCTAHHSIM arpapHOro TiAPOTETI0 Ta aHTUOKCHUIAHTIB 3 ypaxyBaHHSIM COPTOBHX
0coONMBOCTEH, Tepioay 30MpAaHHS JUCTS HAa OPraHOJENTHYHI MOKA3HHUKH, XIMIYHHIMA
CKJIaJ 1 0€3MeYHICTh 32 TOKCUKOJIOTTYHUMHU MTOKA3HUKAMHU.

[Toxazano, MmO KOMIUIEKCHa OPraHOJENTHYHA OIlIHKA 3€JIeHI TETPYIIKH, sKa
30epiraeTbcsi 3 BUKOPHCTAHHSIM arpapHOTO TiIporeiat0 Ta AaHTHOKCHIAHTIB,
MTO3HITIOHYETHCS B IHTEPBAJi «BIAMIHHOI IKOCTI» (4,6...5,0 6aniB), B TO# Yac, sIK OIliHKA
KOHTPOJBHUX 3pa3KiB — B IHTEPBAIII «3aJ0BUIBHOI SIKOCTI» (2,1...3,0 GamiB).

BukopuctanHs yaOCKOHAJIEHOT TEXHOJIOTTl Nyisi 30epiraHHs 3eJeHl MEeTPYIIKU
J03BOJISIE  30€pEerTH ICTOTHO BHINY KUIBKICTh MOXUBHHUX PEUOBUH TMOPIBHSHO 3
KOHTPOJBHUMH 3pa3KaMH.
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TpaHCNOpTHE MapKyBaHHA
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Tapu XUBUJIbHUM > v

cepeioBuLLEM, M = 50 T (B'A3aHHA }XMyTKiB)
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XUBUNbHUM CEpPEfOBUMLLEM nniskoto
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36epiraHHa go 100 4i6

v

MNepeppeanisauiiHa NigroToBKa

(3BiIbHEHHA Big OAMHUYHOI Tapw,
<

v

Peanizauis

Puc. 20. OyHKI[IOHATBHO-TEXHOJIOTYHA CXeMa 30epiraHHs 3eleH] NETPYIIKH B
KUBUJIBHOMY CEpEJIOBHIIII
Bukopucrtannust cnocoOy 30epiraHHs Ha OCHOBI arpapHOro TIApOreial Ta
AHTUOKCHUJIAHTIB CIPUSTIUBO TO3Hauujgocs Ha 30epexeHocti AK, BTpatu sikoi B
JOCJIIIHUX BapiaHTaxX Ha KIHElb 30epiranHsi KOHTpoutto Oynu Ha 3,5...17,6 % HikuuMu
(puc.21).
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Tabnuys 9

IHoxka3HMKHM XiMIYHOI0 CKJIAAY 3eJIeHI NeTPYIIKH

3HaYeHHS TIOKAa3HUKA Ha KiHEIlb
ITokaznuk | Copt | Ce3on Bt s0epiraiis :
3HAYCHHS KOHTPOJIBHOTO 3pa3Ka JOCITITHOTO
KOHTPOJIb TOCITI 3pa3ka
Cyxi Ockap Becna | 18,87 12,02 18,79 12,87
Ocinup | 21,02 15,72 20,48 15,58
petio B Becna| 17,57 13,07 17,95 13,40
%0 Hogsac .
Ociup | 17,98 13,08 17,94 15,39
HIPgs 0,77 1,52 1,12 1,61
Becna 1,51 1,14 1,34 1,12
Ockap ,
Iyxpw, OciHb 2,16 1,57 2,01 1,53
r/100 r Hogac Becna 0,93 0,82 0,93 0,76
OciHb 1,28 1,00 1,23 1,17
HIPgs 0,65 0,34 0,49 0,36
Turposara | Ockap Becna 0,10 0,27 0,20 0,15
. Ocinp 0,24 0,32 0,32 0,27
| o | BecHA | 020 0,30 0,29 0,28
Ocinb 0,18 0,33 0,33 0,13
HIPos 0,04 0,13 0,12 0,12
250 300
~ ~200 - AT ~ [ ]
é 2150 - It S 200 -
0 0
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Puc. 21. 3mina BMicTy 010710TYHO aKTUBHUX PEYOBHUH M1 yac 30epiraHHs 3e1eHi

nerpymku: a — AK; 6 — ®P; B — xiopodinu; T — B-kapotus; [ ] — BuxigHuii BMicT; [ —

KOHTPOJIb (Ha KiHelp 30epiranus); & — [+ Xu+ Al (Ha kiHelp 30epiranHs KOHTPOJIIO);
M-I+ Xu+ AT (na KiHenp 30epiraHHs)

Brpatu ©P y nerpymi, siky 30epiraiv 3 BAKOPUCTAHHIM arpapHOro riporesto
Ta aHTHMOKCHUJIAHTIB, HA KIHELb 30€piraHHsl KOHTPOJIbHUX BapiaHTIB OyJiIM HUKYMMH Ha
2,5...19 %.

Po3pobieHo pekomenpalii BUpPOOHMKAM, CIOXXMBayaMm, MepepoOHUKAM 3
BUKOPUCTaHHSI 3€JICHI IETPYIIKK Y KOHCEPBHIl MPOMHUCIOBOCTI Ta 3aKJIaaxX XapuyBaHHs
npoekT nonoBHeHHs 10 JICTY 6010:2008 «Iletpymika mosoa cBixka. TeXHIUHI yMOBUY.

3esieHb METPYLIKK Micisg 30epiraHHs MOXXHA BUKOPHCTOBYBATH Yy KOHCEPBHIM
MIPOMUCIIOBOCTI SIK KOMIIOHEHT TIJI0JJTOOBOYEBHX KOHCEPBIiB 200 ISl CYIIIHHS; 3aKiIagax
Xap4yBaHHS — JJIs CIIOKMBAHHS Y CBIKOMY BUTJISIAI, SIK CKJIQIOBY YaCTHHY canartiB abo
IU3aiiHy TapHIpy; JAOJaHHA 10 MEpIIMX CTpaB, BUPOOIB 13 M’sica Ta puUOMU 3 METOIO
MIBUIIECHHS X Xap4yoBO1 I[IHHOCTI.

BIIJINB CTPOKIB BUCIBY HACIHHSI HA ®OPMYBAHHS AKOCTI
BACHMJIBKIB CITPABKHIX

HalimeHmy KimbKICTh IYKpIB Ta HaWOUIBIY KUTBKICTh THUTPOBAHUX KHCIIOT
BAaCWJIbKH CITPaBXHI HAKOMMYYBaJM 3a JIFOTHEBOTO CTpoky BuciBy — 0,27 r/100r Ta
1,54 % sBianoBinHO. 3a Oepe3HEBOTO Ta KBITHEBOTO CTPOKY BHUCIBY pPIBEHb IIYKpIB
30utpmyBaBcss Ha 62,1 % Ta 89,7 % BIAMOBIAHO, a THUTPOBaHA KHCIOTHICTh
3MeHIyBaiachk Ha 29,2 % ta 33,1 % BiamoBigHO.

AHanizyroun (GopMyBaHHS ITMEHTHOTO KOMILIEKCY B JIMCTKaX 3aJIeKHO Bij
CTPOKIB BHCIBY HACiHHA BHJHO, 1o coptu Pyran, ®inocod Tta IlypmypoBa 30ps
HaKOIMMYYBAJIM HAUOUTBIITY KUTBKICTh XJIOPO(LIiB 32 JIOTHEBOTO CTPOKY BHCIBY, a COPTH
baapopuii Ta CsiiBO — 3a BUCIBY y Oepe3Hi Ta KBiTHI (puc. 23.).

s ximopodiiis Jl1s KapOTHHOIIB
S HIPy A = 5,6 HIPys A =2,1
= 160 HIP,; B=5,1 HIP;; B=2,3
= 140
£ 120
2 100
5 80
>
s 60
: 20
£
1 2 3 1 2 3 1 2 3 1 2 3
baabopuii Pyran dinocod [Typriyposa CsiiBo
30ps

B Xtopodim, Kapotunoinu
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Puc. 23. [lirMmeHTHUI KOMIUIEKC 3€JIEH1 BACHIIBbKIB CIIPABKHIX 3aJ€KHO
BiJ cTpokiB BuciBy HacinHs, Mr/100r (1 — III nexana motoro; 2 — II nexana
oepesns; 3 — Il nexana KBITH:)

30UTbIIEHHS. PiBHS KapOTHHOIIIB 3a JIIOTHEBOTO Ta KBITHEBOTO CTPOKY BHUCIBY
HACIHHS MOPIBHAHO 3 OEpe3HEBUM CBITYUTH NP0 aJanTalll0 POCIHUH JI0 MEBHUX
CTPECOBUX YMOB: HECTaul CBITJAa 32 PaHHBOTO BUCIBY Ta HAJAMIPHOI TeMIEpATypH
MOBITPS 32 MI3HLOTO CTPOKY BHUCIBY.

[lin yac BuCIBY HaciHHS Yy JApyrid Jekaal KBITHS BaCWUJIbKH CIIPaBXHI B
CEpeIHbOMY 32 COPTAaMHU HAKOMHUYYBAJIN HAMMEHIIY KUTBKICTh MOJII(PEHOIbHUX PEUOBUH
—212,4 mr/100r (puc. 24).

HIPs A = 28,3
HIP,; B = 16,9

1 2 3 1 2 3 1 2 3 1 2 3

400
350
300
25
20
15
10

5

O O O O o o

®denoubHI peaoBuHH, Mr/100r

banpopwuii Pyran dutocod [TypmrypoBa CstitBo
30pst
Puc. 24. TlomidenonbH1 CIIONYKH y 3€J€HI BaCHIbKIB cripaBxkHix, Mr/100r (1 —
IIT nexama motoro; 2 — II nexana 6epesns; 3 — I nexama KBITHS)

3a MOTHEBOTO Ta OEPE3HEBOT0 CTPOKIB BUCIBY HACIHHS I[€H TOKA3HUK KOJIUBABCS
B Mexax 282,7 — 285,0 mr/100r; 1oCTOBIpHOT pi3HHUII MIXK ITUMH BapiaHTaMH BUSBJICHO
He Oymo. Haitbunpmry kinmbkicte AK pociamHu HakonmuyyBaiM 3a JIOTHEBOTO CTPOKY
BUCiBY HaciHHS — 91,6 Mr/100r (puc. 25).
HIPy A = 4,4

200 HIPB=3,6 -
180

2 1) ETF

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

AckopbiHOBa KHCIIOTA,
Mmr/
o)
S

banpopuii Pyran dinocod [Typnyposa CsiiBo
30ps
Puc. 25. AckopOiHOBa KUCII0Ta Yy 3€JIeH]1 BaCWIbKIB cripaBxHix, mr/100r (1 — III
nekana mrotoro; 2 — Il nexama 6epesns; 3 — I qekaga KBITH:)
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Oco0nuBO 4YITKO 1LI€ NpOCTeXyeTbcs y copTiB Pyran Ta CsiiBo, y SKHX 3a
JIOTHEBOTO CTPOKY BUCiBY HaciHHs BMicT AK 30iunbiryBaBcs no 143,9 ta 188,3 mr/100r
BIJIMIOBIJHO, 1110 OyJI0 OUIBIIKMM MOPIBHAHO 3 Oepe3HeBUM cTpokoM B 1,2 Ta B 1,7 pa3u.

BceraHoBneHo, 110 MiABUILNEHHS BMICTY eQIpHUX OJiid 3a0e3mneuyeTbes
BHCIBaHHSIM HACIHHSI BaCUJIbKIB CIIPaBXKHIX y OUTbII Mi3HI CTPOKH. Tak, HE3aJIeKHO BIJ
COpTYy, HAaWOUIbIY KUIBKICTh e€(ipHHX OJiii OyJI0 OTPMMAaHO 3a KBITHEBOTO CTPOKY
BuciBy HaciHHs — 0,27 %, mo Ouibine 3a Oepe3HeBU CTPOK BHUCIBY B 1,6 pa3u Ta 3a
JIOTHEBUU B 2,7 pa3u.

B ycix coprax 3a JIOTHEBOrO CTPOKY BHUCIBY HAaCIHHS CIOCTEPITa€ThbCs CYTTEBE

niaBunieHHs piBHs MJIA B cepennbomy a0 18,74 HMonb/T, 110 BKa3zye Ha OUIbII
HECHPUSTIMBI yMOBH JJii POCTY 1 PO3BUTKY BAacCWIbKIB CHpaBXHIX. PociuHu
Oepe3HeBOro CTpPOKy BUCIBY Maiu piBeHb MJIA menmuii Ha 32,7 %, KBITHEBOTO CTPOKY
—Ha 36,6 %.

Yitko mpocTtexyerbes 3MiHM akTUBHOCTI COJl 3a1exHO BiJl CTPOKIB BHCIBY
HACIHHSI BaCWIbKIB cripaBxkHiX. Haitouibina aktuBHicTs COJ] Oynia BUsBIICHA y POCIUH
JIOTHEBOTO CTPOKY BUCIBY — 61,26 y. 0. [1ix yac BUCiBy HaciHHS y Oepe3Hi 11eH TOKa3HUK
O0yB MeHIIUM Ha 76,1 %, a 3a BUCIBYy HaciHHS y KBiTHI — Ha 70,3 %, 1110 BKa3zye Ha OUIbII
CHPUSTIMBI YMOBU BUPOIIYBAaHHS.

BUCHOBKHU

1. TeopetnuHo OOIPYHTOBAHO Ta EKCIEPUMEHTAIBHO JOBEIECHO €(PEKTUBHICTD
yIIOCKOHAJIEHOI TeXHojorii 30epiraHHs 3€JeHl NeTPYIIKA 3a BUKOPUCTaHHS
KUBUJIBHOTO CEpeIOBUIIIA HA OCHOBI arpapHOTro TipOresio Ta aHTUHOKCHIAHTIB.

2. BcTaHOBJIEHO CTymiHb BIUIMBY (DAKTOpPiB: MOTOJHMX YMOB (BIUIUB (hakTOpy
5,2...41,4 %), ce3ony 30upanns (BuiuB ¢akropy 16,8...60,8 %) ta copTy (BIUIUB
dakropy 0,0...47,8 %) Ha SAKICTh, Xap4OBY LIHHICTH 1 IPUAATHICTH 0 30€piraHHs 3eJIeH1
NETPYIIKH.

3. [lokazaHo, 1m0 3eJeHb NETPYIIKH OCIHHBOTO 300py HaKOMHYY€e OUIBIIE CYyXHX
PEUYOBHUH, IYKpiB, PEYOBUH (PEHOJIBHOI MPUPOAM Ta IIrMEHTHOTO KOMIUIEKCY, [3-
KapOTHHY 1 XapaKTEPU3YETHCS BUIUM PIBHEM TUTPOBAHOI KUCIOTHOCTI, HI’K BECHSHE
JIUCTS, @ BECHSHA 3€JIEHb MICTUTh ICTOTHO OUTBIITY KUTBKICTh aCKOPOIHOBOT KHCIIOTH.

4. JloBeneHO AOIUIBHICTh Ta MEpPEBard BUKOPUCTAHHS T1IPOTEI0 I 30epiraHHs
3eJIeH1 eTPYIIKU, OCKUTBKY 1€l CTIOCiO JO3BOJISAE MTOJOBKUTH TPUBATICTh 30€piraHHs Ha
12...14 ni6; cxkoporuTH BTpath Macu Ha 8,3...10,9 %; MigABHIIMTH BHUXIiJ TOBApHOL
npoaykitii micas 30epiranas Ha 1,4...2,6 % Ha KiHelb 30epiraHHs MOPIBHSHO 3
KOHTPOJIEM.

5. BcranoBieHo Ta OOTpYHTOBAaHO ONTHMAIbHI KOHIICHTpAIlll aHTHOKCHUIAHTHHUX
PEUYOBHH Y CKJIaJli KUBUJIBHOTO CEPEJOBUINA HA OCHOBI arpapHOTO TiIpOTENI0 s
MOJIOBXKEHHSI TepMiHy 30epiranHs 3eneHi meTpymku a0 65...100 mid6 — ioHON y
koHueHTpaii 0,024 %; xnopodinint y konnentpariii 0,25 %.

6. Po3p0o01eHO KOMITJIEKCHY aHTHOKCHUJAHTHY KOMIIO3HUITIIO JIS BBEJCHHS JI0
CKJIaJly >KMBUJIBHOTO CEpeJOBHIIA MiJ Yac 30epiraHHsi 3€JIeHI MEeTPYIIKH 3 METOIO
30€peKEeHHs] SIKOCTI Ta TIOJOBXKEHHS TEPMIHIB 30epiraHHss 3 KOHIICHTPAIIIEIO
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KOMITIOHEHTIB HACTYITHOTO CKJIaay Ta criBBiAHOIIEHHS: 10HOI — 0,024 %; xnopodiainT
— 0,25 %; arpapuuii rinporens — 1 %.

/. BcTaHoBNE€HO, 110 BUKOPUCTAHHS crmoco0y 30epiraHHs 13 JOJIaHHSIM
KUBWJIBHOTO CEpPEJIOBUINA HA OCHOBI arpapHoro TiIPOTEN0 Ta KOMIIO3UIIil
anTuokcuaanTiB 0,0241+0,25Xn+Al" 3abe3neuye noJoBKEHHSI TEPMiHY 30€piraHHs 10
70...100 110, mo Ha 40...55 116 qoBIIe, HIK B KOHTPOJIBHUX BapiaHTaxX; MiABUIILYE BUX1]T
ToBapHOi npoaykiii Ha 0,7...7,5 %, 3a1ex)H0 Bij] COPTY, CE30HY 300py 3a MOJOBKEHOTO
TEpMiHY 30epiraHHsl HOPIBHIHO 3 KOHTPOJIEM.

8. Hocnimxeno (}i31010ro-010XiMI4HI TpoLECH, sKI BiAOYBalOThCS IiJ Yac
30epiraHHs 3eJIeHi MeTPYIIKA. BCTaHOBIEHO, IO BJOCKOHATIEHA TEXHOJIOTIS 3HUKYE
IHTEHCUBHICTh JuxaHHA Ha 39 % TOPIBHAHO 3 KOHTPOJIEM, HACHIIJKOM YOro €
YIOBUIbHEHHS TEMITIB AUCUMUISLIT IIYKPiB OUTBII SIK yJIB141, BATPAT TUTPOBAHUX KUCIIOT
B 1,5 pa3su. Brpatu ackopOiHOBOI KHCIIOTU CKOPOUYIOTHCS B cepeHboMy Ha 17,5 %;
¢denonbHUX pedoBuH — Ha 17,1 %; xnopoduniB — Ha 43 %, kapoTuHOiAIB — Ha 39 %, B-
Kapotuny — Ha 34,6 %.

9. BcTaHOBJICHO, IO 3aCTOCYBaHHS >KMBHJIBHOTO CEpEIOBHUINA 3 KOMITO3HUIIIEIO
AQHTUOKCHIAHTIB IHIYKYE BHUCOKOMOJICKYJISPHY CHCTEMY aHTHOKCHJAHTHOTO 3aXHCTY
TKaHWH 4epe3 IMiJBUIIECHHS aKTHBHOCTI CyNepOKCHIIMCMyTa3u B 1,6 pasu; KaTajia3u B
1,3 pa3u Ta nepokcuaasu B 1,6 pazu, MOPiBHSIHO 3 KOHTPOJIEM.

10. Po3pobneHo  (QyHKIIOHAIBHO-TEXHOJOTIYHY CXEMYy  YJAOCKOHAJIEHOTO
crioco0y 30epiraHHs 3eJeHl TMETPYIIKM Ha OCHOBI arpapHoro TiAPOTeNo Ta
AHTUOKCU/IAHTIB, 10 MOXE€ 3/IACHIOBATHCS 3 BHKOPUCTAHHSM  ICHYIOUOTO
TEXHOJIOTTYHOTO 00jajHaHHsA. Bu3HaueHO opra”ojenTuyHi, ¢i3i0g0ro-0i0XiMIgHI Ta
MOKa3HUKU O€3MEeKHU JUCTS MICTs 30epiranHs.

11. Ha mincTaBi IpoOBEICHUX JTOCHTIKEHb PO3POOJICHO MPOCKT JOMOBHEHHS 0
JNACTY 6010:2008 «Iletpymka ™omnoma cBibka. TexHiuHi ymoBw». Ampoobaris
yIOCKOHaJIEHOT TexHoJorii 30epiranas B ymoBax I «Memitononsceke» MICC im.
M. @. Cunopenka IC HAAH, TOB Arpodipma «Ykpaina», TOB «llama» minrBepauia
JOLUTBHICTB 30€piraHHs 3eJIeH] TIETPYIIKH 32 BJOCKOHAICHOIO TEXHOJIOTIELO.

BnpoBakerHss TexHoJorii 30epiraHHs 3eJIeHl METPYHIKH OCIHHBOTO 300py 3a
BUKOPUCTAaHHS AHTUOKCHUJIAHTHUX KOMIIO3UIIIKA 3abe3nedye dYHCTH TpuOyTOK B
cepenboMy 22656,07 TpH/T TPOAYKIil, piBEHb PEHTAOETHHOCTI CTAHOBHTH
91,12...102,72 %. Jlns 3eleHi TETPymIKM BECHIHOTO 300py E€KOHOMIYHO
OOTpyYHTOBaHMM € TpuUBaNiCTh 30epiranns 15 mi6. [lpum npomy uuctuii mpuOyTOK
CTaHOBHTH B cepeTHbOMY 32606,82 rpH/T nmpoayKiiii, a piBeHb peHTabenbHoCcTI — 263,10
%.

11. TlokazaHo, mo HaWOLIBIIY BpOXKAWHICTH 3abesmeuye cyoOctpar 3 40-

BiICOTKOBUM BMiCTOM TIepiiTy: 8,67 Kkr/ M? npu BUX0Ai cyxoi Macu 1,18 kr/ mM? —y copTy
Bansopuii, Ta 9,08 kr/ M? npu Buxoi cyxoi Macu 0,98 kr/ M2 — y copty ®inocod.

12. BctaHoBIeHO, 1110 HAWOLIbIIA BPOXKAWHICTh BC1X COPTIB BACUJIBbKIB CITPaBXKHIX
cHocTepiraeThes 3a 6epe3HeBOro CTPOKY BUCIBY HaciHHA— 8,48 Kr/M? mpy BUXOA1 CyXoi
macu - 0,90 xr/m?.

13. Tloxasano, M0 HAWOUTBIINIA YUCTUH JOXiA copTy bampopwii oTpumaHo 3a
BBEJICHHS y ckiiaz cyoctpaty 40 % nepiity, a y copty @unocod - 3a BBEICHHS y CKJIaJl
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cy6ceTpaTy 60 % nepaity. UucTnii 1oxin y Takux BapianTtax gopisaioe 319,9 rpa/m? qis
copry Bagwopuii Ta 658,3 rpu/mM? mnsa copry ®inocod, a cobGiBapTICTH IPOLYKIIi
3MEHILYETHCSI MOPIBHSIHO 3 BUPOILYBaHHSIM Ha uucromy Topdi B 1,8 Ta 2,1 pasm
BiAnoBigHO. HaiiBummumii piBeHb peHTabenbHOCTI copTy baapopuil oTpumaHo y BapiaHTi
3 40 % nepnity— 35,6 %, a 'y copty ®@innocod - y BapiaHTi sikuii MicTuTh 60 % nepiity —
95,7 %.

14. TlokazaHo, M0 HAWOLIBIIUNA YHCTUH MOX1J Bl peaiizallli 3 HaWMEHIIIO
coOIBaPTICTIO OJAHOrO KUIOrpaMy NpOAYKIIi OTPUMAaHO 3a OEPE3HEBOIO CTPOKY BHUCIBY
HaCiHHS. 3-TIOMDXK COPTIB BUIUIAETHCS COPT CAUBO YUCTUH MPUOYTOK SIKOTO JOPIBHIOE
522,9 rpu/m? 3 piBHeM cobiBaprocTi 77,5 rpu/kr. Yuctuii mpubyTok coptis bagsopui,
Pyran, ®unocod Tta IlypmypoBa 30psi Gepe3HEBOro CTPOKY BHMCIBY HACIHHS JEIIO
HUKYMM 1 KOJNMBAaeThcs y Mexax 239,3 — 3995 FpH/MZ. HaiiBumiii  piBeHb
peHTa0eTLHOCTI OTPUMAHO y BapiaHTax 3 O€pe3HEBUM CTPOKOM BHUCIBY HACIHHSA — BIJl
23,2 % y copty banbopuit 1o 40,4 % y copty CsiiBo.
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Tema 3.3. OOrpyHTYBaHHSI Ta PO3pPO0KA HOBHX TAa BAOCKOHAJICHHH ICHYIOYHX
TEXHOJIOTIi 0X0JI0AKEHOI TAa KOHCEPBOBAHOI 0BOYEBOI NPOAYKLIil

KepiBHuK TemMu O. IL. Ipicc
Bukonaseunb B.®. XKyxkoBa

MeTta a0c/aigKeHHA

Mertoro nociipkeHb 00paHO BIUIMB TEIIOBOT OOPOOKH TIJIOIB HA 30€PEKEHICTh
SIKOCTI Ta 010JI0r1YHOT I{IHHOCTI IJIOIB.

Marepiaju Ta MeTOAM TOCJTIIZKEeHHSA

HNocmiokennst nposeaeHi B THATY imeni Jmutpa MortopHoro Ha 06a3i
nabopaTopii TEXHOJIOT1T IEPBUHHOI TepepoOKH Ta 30epiraHHs MPOYKTIB POCIUHHUIITBA
HJII Arpotexnosioriii Ta ekosorii , M. Menitonosnb, Ykpaina.

[liHHICTF  TIOAOBMX  OBOYIB  BH3HAYAE€ThCSd  HASBHICTIO  BaXKJIMBUX
QHTUOKCHUJIAHTHUX PEUOBHH, BMICT SKUX 3JICKUTH BiJ] BUY OBOYIB 1 IIUPOKO BapilO€ B
MEKaxX OJTHOTO BUY, 3QJICXKHO Bij riipoTepMidyHKX yMOB (Tadm. 10).

Tabruys 10

EngorenHi aHTHOKCHAAHTH IJIOJOBHUX OBOUiB, x s, n = 16

AHTHOKCUIAHTH Oripku Kabauku | TomaTu ITepeusn

Ackopo6inosa kucnora (AK), mr/100r 6,7+ 1,3 |[14,6 £4,1 [17,3+1,1 [125,3£18,8

®enonpH1 peyoBuHU (OP), Mr/100r 27,7+6,7 [20,4+9,4 |452+4,9 |142,5£17,7

Kaporunoinu, mr/100r 34+03 |[(1,3+0,5 [86+08 [50+24

Hyxpwu, r/100r 3,0£0,7 (3,603 |[3,5+0,2 [3,8+14

Cynepoxcunaucmytasa (CO/), y.o. 63,9+4,5 [149+12,1|82,0+5,5 |84,3+6,8

Karanaza (KAT), mxmone HoOo/rxxB | 94,9 +29,5(43,8 £9,2 |31,5+8,8 |65,7+ 11,8

[Tepoxcunaza (I10), mxmonp HoO2/rxxB 101,9+£29,9] 85,0 + 25,01 20,4 + 8,7 | 50,7+ 17,5

0,3 1
0,2
0,1
0 T T T T |_| T |_| T l_l 1
s 0O & & &
N ¥ S
o¥ F & &
O
&

Puc. 26. PamxyBanns eagoreHanX AO B TKaHWHAX IUIOJIOBUX OBOYiB

Ilin yac Bu3HaueHHsa OallB Ba)XJIMBOCTI AQHTHUOKCUIAHTHOI CHUCTEMU OBOYIB
BpaxyBaHHsI IHIMB11yaJIbHOI'O BHECKY B aHTUOKCUIAHTHUH CTATYC, KOPEIAL1iTHI 3B’ A3K1
MDK KOMIIOHEHTaMH aHTHOKCHUIAHTHOI CHCTEMH Ta 3 1HTCHCHUBHICTIO IEpPOKCHIAI]
TKQHUH JO3BOJIMJIO BHUKIIOYHWTH CyO €KTHBI3M oOIliHIOBaHHSA. Ha OCHOB1 mapHOTro
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KOPEJIALIMHOrO aHami3y BMICTY €HAOT€HHHUX aHTHOKcHAaHTiB 1 MJIA, mpoBeneHo
paH)XyBaHHS KOMIIOHEHTIB AHTHMOKCUIAHTHOI CHCTEMM 3aXHUCTy TKAaHUH IUIOJOBHUX
oBOYIB (puc.26).

3a iHTerpanbHoI0 OIiHKOI0 AOC HallBUIIMU CTaTyC MalTh IUIOAH COJIOJIKOTO
nepito (I AO = 0,43), minimanbauil y kabaukiB (I AO = 0,12). Oripku 3a paxyHOK
MOTYXHOT CUCTEMHU BUCOKOMOJIEKYIIpHUX AO MaroTh BUILlY 1HTETrpasibHY OlIHKY (I_AO
= 0,25), ik tomatu (I AO = 0,20). OcHOBHMI BKJIaJi B aHTUOKCUJAHTHUU CTaTyC
MacJIbOHOBUX OBOYIB BHOCATh HHU3bKOMOJEKYISIPHI AaHTHOKCHJIAHTHU. Y IUIOJIB
rapOy30BUX OBOYIB TIPOBIIHY pOJb B AHTUOKCUJAHTHOMY 3aXHUCTI BIIIIPAOTh
(dbepMeHTH1 aHTHOKCHUJIAHTH.

JUIsi KOKHOTO BHUAY MPOAYKIII MOOYIOBaHO perpeciiiHi Mojesl 3ajekHOCTI
BUXOJy CTaHJAPTHOT MPOYKIIiT BiJ] KOHIIEHTpAIlil 10HOJY, SIKi JO3BOJUIN BCTAHOBUTHU
ix ontumym (puc. 27).

- 100 - 5 - 100 - )
‘;“ 90 oripkn 1 N ‘;ﬂ KabauKku D o
| | N S—= 5 90 - /
=4 | =4
g 80 g
= = 80
< 70 7 <
: E 20
g 60 o y=-02-18x2+233x+ g ! y =-5,4x2 + 33,5x + 41,7;
= 2 — = 2
g 50 | 36,1 ; R 098 S 60 R2= 099 |
0,012 0,024 0, 036 0, 048 0, 060 0 0, 036 0,048 0,06
Konnentparis ionomny, % Konnenrpariis ioHomy,%
90 - X 90 -
e TOMATH o
Zn 85 ¢ o 85 -
g 80 Eﬁ 80 -
s 75 = 75
S = 70
a 70 y =-0,4x* + 6,03 - 32,9x% + § y = 0,5x3 - 7,9x2 + 36,1x +
5 65 - 78,7x +15,9; R* =1 s 65 36,1; R2=0,99
5 60 . . . . © 60 | | | |
© 000 002 004 005 0,06 0 0,012 0,024 0,036 0,048
Konuenrparnuis ionomny, % Konnenrparis ioHomny, %

Puc.27. 3anexxHOCTI BUXOY CTAaHAAPTHOI MPOAYKIIi BiJ KOHIIEHTpaIllii ioHomy: 1—
eKCIIepUMEHTaTbHA KPUBA; 2 — alpOKCMMOBAaHA MOJIIHOMIHIaIbHA KPUBA

OnTtuMalibHa KOHIEHTpAIlls 10HOJY y MO€qHAHH1 3 4 % JNEeUUTUHY CTAHOBUTH JJISI
oripkiB 0,036 %; nns kabaukiB 0,048 %; nns tomatiB 0,030 %; nnsa nepiro 0,024 %.
BcranoBieHi onTUMalibHI  KOHIIEHTpalli 10HOJAY OOEpPHEHO  KOPENIoTh 3
IHTErpaJIbHUMH OIIHKAMH aHTHOKCUJIAHTHOTO CTAaTyCy IiooBux oBodviB (r = —0,85).
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[Toxi6HUM YMHOM 3a OTPUMAHHMMU JTaHUMU TOOYJOBAaHO perpeciiiHi Mojenl Ta
BCTAHOBJICHO ONTUMaNIbH1 KOHIIeHTpalli xiaopodiminrty: 0,38% s oripkis; 0,75% s

kabaukiB (puc.28).

(@]
o
1

y =-0,5x4 + 7,3x3 - 40,2
97,3x-1,2; R*2=1

CranjapTHa IpoayKilis, %

a1
o

0

0,25 0,50

0,75

Konuentpauisa xmopodinim

CrannaprHa nponaykitisi, %

nr

Kabayku

A

85
80

-——— - -

75
10 &y =-4,9x2 + 30,8x + 42
65 - R2=0,98
60 . |

0 050 075

KonmnenTpariis xmopodini

Puc.28. 3amexxHocTi BUXOMY CTaHIAPTHOI MPOMAYKINT OBOYIB BiJ KOHIIGHTpAIi
xjopoduinTy: 1— eKCriepuMeHTa IbHa KPUBA; 2 — allpOKCUMOBaHA MOJITHOMIHIAJIbHA KPHUBa

PerpeciitHa Ta ekcriepuMeHTaIbHA KPUBI BKa3ylOTh, 110 ONTUMAJIBHUM € BOJHHUUN
EKCTPaKT KOpeHs XpoHy (Xp), OTpUMaHMUi y CHIBBITHOIIEHH! CHPOBUHM Ta Boau 1:2 (puc.

29).
100 -
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Puc.29. 3anexxHocTi BUXOAY CTaHAAPTHOI MPOAYKIIi OBOYIB Bim i pi3HUX
€KCTPaKTiB KOPEHS XpOHY: |1— ekcriepuMeHTaabHa KpUBa; 2 — apoKCUMOBaHa rmapadosa

Ha ocHOBI oTpuMaHUX pe3yJdpTaTiB PO3poOJEHO KOMITO3MIlL O10JOTTIHO
AKTUBHUX PEYOBMH JUIsl mMICIsa30upanbHOi 00poOku TapOy3oBux (tabm. 11) i
MacJIbOHOBHX OBOYIB (Ta0u. 12).

Tabauys 11

Kommno3umii 0i0/I0rIYHO0 AKTUBHUX PEYOBHH JISl MiCJASA30MPaIbHOI 00pOoOKH

rap0y30BuX O0BOYiB

1 0
Kommosuiis [Tosnauenns | Cxiagosi KO,HHCHTP auis, %
Oripok Kabauok
Bbiorenna X+ J1 Xnopodinint | 0,38 0.75
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Jlenutun 4,00 4,00
Bbiorenno- X4 Xnopodimint |0,38 0,75
CHUHTETHYHA Ionon 0,036 0,048
Xnopodinint | 0,38 0,75
TpuxkomnonentHa | Xa + [+ JI lonon 0,036 0,048
Jlenutun 4,00 4,00
Tabnuys 12

Kommno3uuii 0ios10riyH0 aKTUBHUX PEYOBHMH JISl MICJAA30MPAJIbHOI 00pOOKH
nacjbOHOBUX OBOYiB

Kommo3uriis Ilo3nauenns | CkiamoBi KonuenTpauis
Tomarn | [lepeusn
: ExcTpakt kopens xpony | 1:2 1:2
blorenia xp Jeuurun, % 400 |4,00
biorenno- Xp + 1 Exctpakt kopenst xpony | 0,030 0,024
CUHTETHYHA Ionou, % 4,00 4,00
Excrpakr xopens xpony | 1:2 1:2
TpuxomnonentHa | Xp +1+JI | Ionon, % 0,030 0,024
Jletmtun, % 4,00 4,00

CriostydeHHs1 TETJIOBOi OOpPOOKM Ta €K30TC€HHHX KOMITO3HUIlIH aHTHOKCHIAHTIB
IHIAYKYE XOJIOJOBY TOJEPAHTHICTh OripkiB. B miogax 3 TemioBoro o0O0poOKoio
JIBOKOMITOHEHTHUMH KOMIIO3HUIIISIMU TIEPIIIi O3HAKH MEPEOXO0JIOHKEHHS BiAMIUeH1 Ha 7
710 mi3HilIe, HIXK y IJI0JaX 3 TEII0BOK 00pobKkoio Boaoro (puc. 30).

s 30
(@)

g 25 M

=

g 20 —

=

OEO\O 15 -

= L E T ,
LISl |~ i

7 14 21 28
TpuBamnicte 30epiranss, aio

Puc. 30. [TomkomKkeHHS X0I010M OT1PKiB:
0 — 6e3 00pooku; 0 — TO Bomoro; B TO X + JI;
O—TO Xu+1; m—TO Xur +I +JI

[Inonn 3 TemiaoBOWO OOPOOKOI TPUKOMIIOHEHTHOIO KOMITO3ZMIIIEID BUSBIISIIN
YYTIUBICTh 10 XOJOAY JIMIIE HA KiHElb 30epiranHs. 3a yMOBU BUKOPHUCTAHHS TEIJIOBOL
00pOOKH JTBOKOMIIOHEHTHUMU KOMIO3MIIIMU KUIBKICTh OTIPKIB 3 XOJIOJOBUMU
nomkomxkeHHssMu (XI1) maii>ke BTpU4l MEHIIA, HIXK 3a TEIIOBOT 00pOOKH BOIOIO Ta B 6
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pa3iB HUK4Ya MOPIBHAHO 3 IJI0aMu 0e3 00poOku. HaliMeHII1 MOMIKOIKEHHS B OTipKax
3 TEIJIOBOIO OOPOOKOI0 TPUKOMITIOHEHTHOIO KOMITO3ULIIEIO.

JIBopakTOpHUMI1 aHami3 MIATBEPAWB, L0 BUPIIAJBHUNA BIUIMB Ha XOJIOJOBE
MOIIKOJKEHHSI OTIpKIB Ma€e (PakTop 0OpOOKM AHTHOKCUJAHTHUMHM KOMMO3MUIIMH Ha
piBHi 81...85 % (Tab:a. 13).

Tabnuys 13

Yacrka  BmimBY  ¢akropa  TemioBolI  O0pOOKH  KOMIO3MUiSIMH
AHTHOKCHAAHTIB (A) Ta riopuay (B) Ha piBeHb NOIIKOIKEHHSI X0J0A0M OTipKiB,

Po,95
TennoBa 06pobOka TennoBa 06pobOka TenoBa 06poOka
X+ JI Xn+1 Xn+I1+JI
I[)K?peil.o Kpurepiit | YacTka Kpurepiit | HacTka .. |YacTtka
Bapiaiii : : Kpurepiit
dimepa, BILTHBY dimepa, BILTHBY Dimepa, Fy BILTHBY
Fo dakropiB | Fg dakTopiB > ¥| dbakTOpiB
daktop A | 56,94 80,77 56,94 80,77 72,35 85,07
QPaktop B | 0,78 0,55 0,78 0,55 0,74 0,44
Bzaemomii
AB 0,78 1,11 0,78 1,11 0,74 0,87
3aJIMIIKOBE | — 17,56 - 17,56 - 13,62

Ilpumimka. F; nns paxropy A —3,49, nns dpaktopy B — 4,35, niist AB — 3,49.

TonepaHTHICTH KabauKiB /10 J1i 3HUKEHUX TEMIIEPATYP MA€ COPTOBI BIAMIHHOCT1
(puc. 31). ITnoau riopuay Kapini X010/ MOIIKOIKYE BxkKe Ha 6 100y 30epiranHs. Bumry
CTIHKICTB J0 TEePEOXOJI0KEHHSI MaB riopua TamiHO: 03HAKH MOMIKOKEHHS XO0JI0/I0M
3’sBistucs Ha 12 n1o0y. TermoBa oOpoOka KOMIIO3HUINISIMA aHTHOKCHJIAHTIB BiJICyBa€
nposieu XI1 Ha TrkaeHb 1711 000X Ti0puAiB. B 00pobneHux kabaukax riopuay Kasimi
MOIIIKO/KEHICTh  XOJ0JA0M 3HUXKYeThcss y 20 pasiB, a y TamiHo TpaBM Bix
NIEPEOXO0JIOKEHHSI MOYKHA YHUKHYTH 30BCIM.
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Puc. 31.ITomkomxenns xononom kadbaukiB Kasini (a) 1 Tamino (0):
O — 0e3 06pobku;m— TO Bomoro; m TO Xa+JI; @ TO Xun+l; B TO Xn+I+J1
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JIBoakTOpHMII aHai3 MOKa3as, U0 (aKTop ridpuay s KabaukKiB € 3HaYyIIUM
3a BCIX BaplaHTIB 00poOku. OpHak, y pasi 3acTOCyBaHHS TEIUJIOBOI 0O0poOKu
TPUKOMITOHEHTHOIO KOMIIO3HUIIIE€I0 YacTKa BIUIMBY kommo3uiliii AO 3pocTtae 10 45 % 3a
3HAYMMOTO BIUIMBY (akTopa riopumy (tadn. 14).

Y Ttomarax 3a nii TemIoBOi OOpPOOKH JBOKOMIIOHEHTHUMHU KOMITO3UIIISIMU
po3BuTok XII BiicyBaeTbcs HAa 2 THXKHI, PIBEHb MOIIKOIKEHHS XOJIO0JOM 3HUKYETHCS Y
5 pa3iB MOpiBHSAHO 3 TMoAamMu 0e3 00poOku (puc. 32, a). TermoBa o0poOka
TPUKOMIIOHEHTHOIO KOMIIO3HIIIEI0 CKOPOUYE PIBEHb MOLIKOIKEHHS X0JI0JJ0M TOMATIB Y
10 pa3ziB. JIBodakTopHuUii aHaII31B MMOKA3aB, 110 Y pa3i 3aCTOCYBaHHS TEIJIOBOi 00pOOKH
AHTUOKCUJIAHTHUMHU KOMIIO3UIIIMH LIbOMY (PAKTOpy HAJIEKUTh KIIOUOBA POJb, SKa
cTaHoBUTH 09...84 %. Jlnsg conogkoro mepiro TemioBa o0poOka TPUKOMIIOHEHTHOIO
KOMITO3UIII€I0 3MEHIITYE PIBEHb MOIIKOKEHUX XO0J0A0M TUI0IB ¥ 8 pasiB (puc. 32, 0).
JIBoakTOpHUII aHai3 MIATBEpAMB BUPIIIANbHUNA BIUIUB (PAKTOPY TEIIOBOT 0OpOOKHU
AHTHOKCUJAHTHUMH KoMmo3urismu (78...84 %).

Tabruysa 14

Yacrka  BmiamBY  QakrTopa  TemaoBoi  O0poOKM  KOMNO3HIiSIMH
AHTHOKCHAAHTIB (A) Ta riopuay (B) Ha piBeHb NOIIKOAXKEHHA X0JI0A0M Ka0a4KiB,

Po g5
Tennora 06pobOka TennoBa 06pobOka Tennora 06pobOka
X+ JI Xn+1 Xn+1+JI
II)KG.:pe.J.I.O Kpurepiit | YacTka Kpurtepiit | YUacTka Kpurepiit | YHactka
Bapiarlii : : :
@dimiepa, | BIUIMBY Qdimepa, | BIUIUBY dimepa, | BIUIUBY
Fo ¢akropiB | Fy ¢akropiB | Fy dhakTopiB
daktop A | 55,87 26,59 94,47 35,12 192,02 44,90
dakrop B | 103,90 49,45 124,54 46,31 147,04 34,38
Bzaemonii
AB 37,42 17,81 37,51 13,95 75,13 17,57
3aJIUIIKOBE | — 6,15 - 4,63 — 3,16

Ilpumimka. F; nnsa pakropis Ta ix B3aemonii — 4,35.
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Tepmin 30epiranus, ai0 TpuBaiicts 30epiranss, 1i0
a 0

Puc. 3.3.7. IlomkomKeHHS X0JI0A0M IUJIOAIB TOMATy (@) 1 CoJIoaKoro mnepiito (0):
O — 6e3 00po6ku;d—TO Bogoro; O —TO Xn+JI; B-TO Xn+1; B TO Xn+1+JL
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3acTocyBaHHS JBOKOMIIOHEHTHHX KOMITO3UIIH y TIO€AHAHHI 3 TETJIOBOIO
00pOoOKOI0 A03BOJIE€ MOJOBKUTH TEPMIHU 30epiraHHs Ha 5...10 a10 3anexHO Bl BUILY
oBouiB (Tabn. 15). TenoBa 00poOKa TPUKOMIIOHEHTHUMHU KOMIO3ULISIMHU MOJOBXKYE
TepMiH 30epiraHHs oBoyiB Ha 12...20 ai0 MOpiBHSAHO 3 HEOOPOOJEHUMH ILJIOJIAMH,
3MEHIIY€E CepeaHb01000B1 BTPATH MacHu OTripKiB y 5 pa3iB, kabaukiB — y 3 pa3u, TOMaTIB
1 conmoakoro mepiw — B 1,8 pasu. B 06poOneHux miogax 3a MOJOBXKEHOTO TEPMIHY
30epiranHs 30 UIbIIYETHCS BUX1 CTaHAAPTHOI poaykuii Ha 14 % muist oripkis, Ha 6,5 %
11t KabauKkiB, HAa 5 % JJ1s1 TOMATIB 1 COIOAKOrO nepito. Jlerycraiiiinuii 6an o6pooiaeHux
TPUKOMIIOHEHTHUMH KOMITO3MIIISIMU TUTOAIB Mmiciia 30epiranns Bumuid Ha 0,3 6ana amns
oripkiB, Ha (0,2 Gaya jqyis kabaukiB, Ha 0,7 Gana ayis Tomartis, Ha 0,3 Gasa 11 COTOAKOTO
nepiro. TertoBa oOpoOKa IMIOJAOBUX OBOYIB KOMIO3UIISIMU BAP 3HMXKY€E KITbKICTb
MIKpOOpraHi3MiB Ha TOBEpPXHI IUIOJOBUX OBOYIB Ta 3MEHUIYE PHU3UK YPaKECHHS
MaTOreHaMH 3a MOJIOBKEHOT0 TepMiHy 30epiranHs (tadu. 16).
Tabnuysa 15
30epeskeHicTh IUIOAOBHX OBOYIB 32 KOMOIHOBAHOIO0 BIUIMBY TeIJIOBOL
00po0KM Ta KOMIIO3UII AHTHOKCHIAHTIB

IToka3zHuK Bapiant 06pob6ku Oripku | Kabauku | Tomatn |Ilepensb
be3 06poOku 13 12 30 18
TO 6101"€H.HI/IMI/I 16 18 40 o5
KOMIIO3UIISIMH

TpuBainictsb TO 6iorenHo-

30epiranss, 110 | CHHTCTHYHHMH 16 18 35 25
KOMITO3UIISIMUA
TO TPUKOMIOHEHTHUMHU | 24 50 32
KOMTIO3HUITISIMH
be3 06poOku 0,44 0,21 0,16 0,25

TO O0loreHHUMU

0,12 0,10 0,11 0,17

KOMIIO3UIISIMUA
Cepennapos1060Bi | TO GioreHHo-
MIPUPOJIHI BTPATH | CHHTCTHIHUMH 0,13 0,12 0,12 0,17
MacH, % KOMIIO3UIISIMU
TO TPUKOMIIOHEHTHUMHU 0,10 0,06 0,09 0,13
KOMITO3HUIIISIMU
HIPgs 0,02 0,05 0,01 0,01
be3 06poOkm 78,88 89,13 83,8 83,41

TO OGioreHHUMH 90,71 |90,95 85,9 88,49

B KOMIIO3UIISIMUA
I/IaXlIla ; TO GioreHHo-
CTand pT_?O ) CUHTETUYHUMMU 89,48 91,76 86,3 86,78
OPOAYKINT IiCIIs .
; KOMITO3UITISIMU
30epiranus, % TO
TPUKOMIIOHCHTHAMI | 95 99 19563  |88,6 86,71
KOMITO3UITISIMU

HIPgs 1,30 0,82 1,34 0,98
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be3 06pobku 3,6 3,8 6,9 8,0
TO 6ioreHHUMU
KOMITO3UIISIMU 3.8 4.0 [ 8,3
Jlerycramiitnuit TO Gioreno-
S CHHTETHIHAMH 3,8 4,0 7,5 8,3
KOMTITO3HUITISIMH
TO TPpUKOMIIOHEHTHUMU
KOMITO3UIISIMU 3,9 4.0 [ 8,3
HIPos 0,09 0,06 0,79 0,24
Tabnuysa 16
PiBeHb MiKp0O0i0JIONIYHUX YpaKeHb IVIOAIB MicJs 30epiraHHs
Mnomu | BapiasT TPI/IBaJIiCTB 30epiranHs, | MikpoOIioIoruHl 3aXBOPIOBAHHS,
16 %
Oripxu be3 06poOku 13 1,62
TO Xn+I+J1 26 1,29
Kabauxu be3 06poOku 12 1,06
TO Xa+I+J1 24 0,18
Tomatu be3 06poOku 30 4,79
TO Xp+I+J1 50 1,89
Mepers be3 06poOku 18 4,15
TO Xp+I+J1 32 1,24

Cnuparoduch Ha OTPUMaH1 pe3yibTaTH, PO3pPOOJEHO TEXHOJIOTII0 30epiraHHs
IUIOJIOBUX OBOYIB 3 IMICIA30MPAIIBHOI TEIUIOBOKO OOpOOKOI0  KOMIIO3HUIISIMU
AHTUOKCHIaHTIB. DYHKIIIOHAJIBHO-TEXHOJIOTIYHA CXeMa ITc/IsI30upaibHoi 00poOKU Ta
30epiraHHs IUIOJIOBHX OBOYIB Tiepeadadae TEmiIoBy OOpoOKy po3poOiieHUMHU
KOMITO3HITISIMH  O10JI0T1YHO aKTHBHHUX PEYOBHH CIIOCOOOM 3aHYpPEHHS B PO3YMHU
aHTHOKCUAAHTIB TeMriepaTypoto 42 °C na 10 xB st rapOy30BUX OBOYIB 1 B PO3UMHU
temriepatryporo 45 °C Ha 15 XB I macibOHOBUX OBOYIB. Ilicis BHCHXaHHS IUIOIH
BKJIQJAIOTh B SIIHMKH, BHCTEJCHI IOJIETHIEHOBOIO INIIBKOIO Ta 3aKJIafaroTh Ha
30epiraHHs 3a PeKUMIB, ONITUMAIBHUX JIJIT KOKHOT'O BHY IUIOJOBHUX OBOYIB.

Y cbomomy po3aidi «BriuB TermiaoBoi 0OpOOKH KOMITO3ZHMIIISIMH 010JIOTTIHO
AKTUBHMX PEYOBHH Ha IHTEHCUBHICTH (i310J0r0-010XIMIYHUX TPOIECIB Mia dYac
XOJOIUIBLHOTO 30epiraHHsi rapOy30BUX OBOYIBY» PO3TISHYTO IHTCHCUBHICTh TUXAHHS,
nuHamiky cyxux pedoBuH (CP), cyxux po3unHHuX peuoBuH (CPP), TuTpoBaHNX KUCIOT
1 GYHKIIIOHYBaHHS CHCTEMH aHTHOKCHJIAHTHOTO 3aXHCTy TKAHWH OTipKa Ta Kabadka
BIIpoIOBXK  30epiranns. [licms30bupanbra  TermoBa  oOpoOKa — KOMITO3HITISIMA
AHTUOKCHIAHTIB BIUITMBAE Ha (131070T0-010XIMIUHI POIIECH i1 9ac 30epiraHHs OBOYiB.
3acToCyBaHHS TETUIOBOT OOPOOKH TPUKOMIIOHEHTHOIO KOMITO3HUIIIEI0 aHTHOKCHIAHTIB
1Hri0ye 1HTeHCUBHICTh auxaHHs ([J[) oripkiB, 1m0 CBIAYUTH MOPO CIOBUILHEHHS
MPOTIKaHHS METa0OMIYHUX mpolieciB. B 00poliieHnx mioaax KUIbKICTh CYXUX PEYOBUH
B cepeanboMy BuIIa Ha 11 %, cyxux po3unHHUX peyoBuH — Ha 13 %.
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TennoBa 00poOka OTIPKIB KOMIIO3UIIEI0 AHTHOKCUJAHTIB TajbMy€ TEMIIU
JUCUMUIALIT PO3YMHHUX caxapuaiB BiJ 12 mo 42 BIACOTKIB, 3aJIe’KHO BiJ riOpuay, ta
raJlbMy€e HapOUIyBaHHS TUTPOBAHOI KMCIOTHOCTI Ha KIHIIEBOMY eTarli Ha 4 %.

Sl BUJIHO 3 MaTpulll MapHUX Kopemsuiid, Mk [/l Ta TUTPOBaHOIO KUCIOTHICTIO
ICHYIOTh CHJIBHI OO€pHEH1 3aJeKHOCTi, TOOTO, caM€ KHUCIOTH MOXXYTh BUCTYyNaTH
OCHOBHUM CYOCTpaTOM JUXaHHS Mi 4yac 30epiraHHs oripkiB. Cuiia 3B’ 3Ky AJIs IJI0/11B
3 TEIJI0BOIO0 00POOKOI0 KOMIO3HULIIE€I0 aHTHOKCUAAHTIB 3pocTae 10 —0,96, 1110 TOBOPUTH
PO BUIINN CTYIIHb 3aJTy4€HHS KACIOT y JUXaJbHUI ra3000MiH.

3actocoBaHa 00poOKa cTaluTi3ye (PYHKIIOHYBaHHS aHTUOKCHUIAAHTHOI CHCTEMH
oripkiB. O6po06IeH] IO NEMOHCTPYIOTh MIHIMaJIbHI BIIXWJICHHS Bijl TOYAaTKOBOTO
3HaueHHs MayioHoBoro gianbiaeriny (M/IA) mpotsrom ycworo nepiony 30epiraHHs Ta
raJIbMyBaHHS TEMIIIB 1HAKTUBALlll CYNIEPOKCUIUCMYTa3H, 1o crpuse aisnbHocTi CO/L
Ha piBH1 60 % Bix MOYaTKOBOro 3HaYeHHS 4yepe3 28 a0 30epiraHHs.

3acTocoBaHa 00po0Ka IHYKYy€ aKTUBHICTb KaTaja3| B Oripkax Ha (POH1 3HIKEHHS
aKTUBHOCTI MEPOKCHIA3H, 10 XapaKTEepHE IiJl Yac CIOBLUILHEHHS IPOIIECIB CTapiHHS.
BceraHoBneHl cuibHI OOEpHEH1 KOpemsiii MDK NEePOKCHAA3HOK Ta KaTalla3HOHo 1
CYMEPOKCHITUCMYTa3HOIO aKTUBHICTIO CBIJTYaTh MPO BHCOKHUW CTYIIHb CAaMOPETYJISII1
MPOIIECIB yTUIII3aIlll TIEPOKCUTY BOIHIO.

ITlin wac 30epiraHHsa IUIOAOOBOYEBOI MPOIYKINI BiAOYBAETHCS 3aKOHOMIPHE
3HI)KEHHSI BMICTY acKOpOiHOBOi KHCIOTH. TeraoBa 00poOKa TPUKOMITIOHEHTHOIO
KOMIIO3HUIII€I0 aHTHOKCUAAHTIB Ha 15...18 % ranapbmye akTHBHICTh acKopOaTOKCHAA3U
(AKO), mo no3Bonse B 1,5 pa3u cnoBiasHUTH nerpaaaiio AK.

ITlin wac 30epiraHHs rapOy30BUX OBOYIB XapaKTEPHOK I1X OCOOJIMBICTIO €
HOBOYTBOPEHHS TaKUX CIOJYK (DEHOJBbHOI MPUPOJIH, SIK JITHIH 1 cyOepuH. ToX Oripku
CTaOUTPHO HAKOMUYYBAIM 3arayibHi MOJi()EHOIN 3 PI3HHUIICIO TiIBKH B IHTCHCHUBHOCTI
IIbOT'O MPOIeCy B 00pobieHuX 1 HeoOpoOeHux miogax (puc. 33).
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Puc. 33. JluHamika IHTEHCUBHOCTI JAMXaHHS () Ta CyXHX pedoBHH (0) mig 4dac
30epiraHHs OripKiB: —B6e3 00poOKH; =20 Xn+1+JI
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Puc.34. ]Jlunamika BMICTy WYyKpiB (a) Ta TUTpOBaHUX KHCIOT (0) mig yac
30epiraHHs OTipKiB: ~Mli— — Adina 6e3 o6poOku; -EI-— Mara 6e3 00poOKH;
4 Adpina TO Xn+1+J; & Mamra TO X+ 1+ J1
Tabnuysa 18
IMapHi kKopeaswii Mi’k IHTEHCUBHICTIO IMXaHHS | BMICTOM CyXHX Pe4OBHH i1
yac 30epiraHHs Oripkis

be3 06poOku Tenosa 06po6ka Xur+I+J1

Hoxazun KHCJIOTHIC
K 11 CP IYKpH . I CP IyKPH | KUCJIOTHICTh
IJ1 1 0,94 (0,84 -0,79 1 0,76 0,95 -0,96
CP 094 |1 0,87 -0,66 0,76 |1 0,89 -0,78
IyKPH 0,84 |0,87 |1 -0,88 0,95 |0,89 1 -0,88
THeIOTH | 0,79 | 0,66 |-0,88 |1 Cae | 078 |-088 |=I
1ICTh 0,96
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Puc.35. lunamika MJIA (a) ta aktuBHocTi CO/l (0) mig yac 30epiraHHst OripKiB:
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Puc.36. AxktuBnicth KAT (a) ta 1O (6) mix yac 30epiranss Oripkis:
— Mama 6e3 00po6xu; & — Adina TOXn+I+JI;

—m— — Adina 6e3 00poOku;E

A— Mama TO Xa+1+JI

Tabnuysa 19
IMapHi kopeasiniiiHi 3aJ1esKHOCTI MiX iHTEeHCHUBHiCTIO AuxaHHsa, MJIA Ta
BHCOKOMOJIEKYJISIPHMMH AaHTHOKCHJIAHTAMH i1 Yac 30epiraHHs oripkis

TpuBamictb 30epiranus, 116

[Toxa- | be3 00poOku Temnnosa 06po6ka Xur + I + JI

SHIE 91 [MIA [COM |KAT |[TI0 | |MJIA |COO |KAT |10
1 0,71 D85 D64 | 016 1 D40 D53 P02 L0725
MJIA 0,71 1 0,79 D57 1010 D40 1 0,96 0,81 0,23
COl 0,85 0,79 1 0,80 0,64 D53 10,96 1 0,84 | 0,85
KAT 064 D57 P80 1 046 002 |08L D84 1  |0,80
Mo 016 1010 064 046 0,25 P23 0,85 | 0,80 [
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Puc. 37. Junamika xsopodiiiB mijg yac 30epiranHs Oripkis:
O Agina 6e3 06pobKH;
A— — Adina, TO Xu + I + JI,—B—— Mamua 6e3 00poOKH,
—aA— Mama TO Xn+1+JI

TennoBa 006poOKka OTIPKIB KOMITO3HUIIIEI0 aHTUOKCHIAHTIB YIOBUIBHWIIA TEMITH
3pocTaHHs 3aranbHuX nomigenoniB Ha 20 %. [1ig yac 30epiranHs OripkiB HEMUHYYHUMHU
€ TpoiiecH Aerpajaiii xjaopoduriB 1 kapoTunoifiB. [lix yac 30epiraHHs KOHTPOIBHUX
naptiii 000x riopuaiB Bxke Ha 7 700y 30epiraHHsi BTpaTy XJaopoduriB carats 15 %, a
70 KiHLA 30epiraHHsa 3poctaioTh A0 35 %. Taki BTpaTtu xyopodimiB J03BONSIOTH
BI3yaJIbHO CIIOCTEPIraTH MOXKOBTIHHSA 1 BTPATY CHOXKHUBYMX SIKOCTEH Y KOHTPOJBHUX
TUI0JTiB Bke Ha 14 no0y 36epiranns. [licist 3acTocyBaHHS aHTHOKCHIAHTHOT KOMITO3HUIIIT
BTpaTH xyopoduriB 3MeHIyoThes Ha 20 %, a KapoTHHOIAIB — Ha 22 % TMOPIBHSAHO 3
HeoOpoOeHnMu 1togamu (puc. 37).

[Toxi6HO MO OTipKiB, Kaba4KH, MICISA TEIJIOBOI OOPOOKHM aHTHOKCHUIAHTAMH Ta
OXOJIOJDKEHHSI, TOKa3ylTh OUIbII TIMOOKe TanmbMyBaHHA [J], 1o mosiCHIOETBCS
CYMICHUM BITUBOM OXOJIOJKEHHsI, TEPMOOOPOOKH 1 aHTHUOKCHAAHTIB. B 00pobiaeHnx
kabadkax BiTHOBJICHHsI PIBHS JAWXaHHS HE B1IOyBaeThCs 1 micis TpuBanoi jar-gasu (18
1i0), iine nmoBibHEe 3MeHIIeHHs [J[. Takuii xapakrep pecmipaTopHOi KPHUBOI CBITYHUTH
PO BIJICYTHICTh METAOOJIIYHUX PO3JIAJiB Ta HOPMaIbHE (DYHKIIIOHYBaHHS POCIUHHUX
TKaHUH, 10 J03BOJISIE 3HU3UTH BTPATU CYXHX PEUYOBHH TiJ] 4ac 30epiraHHs KaOadKiB
(puc. 38).

Bwmict CP 1 CPP B 06po6iiernx kabaukax micist 24 11i6 30epiranHs 3HaX0UBCS Ha
TOMY caMOMY PiBHI, IO 1 B KOHTPOJI mmicis 12 116 30epiraHHs.

TemoBa 00poOka KabaykiB KOMITO3UINIEI0 AaHTHOKCHIAHTIB HAa 15 % iHTIOye
BTpaTH PO3UYMHHUX CaXapHUiB 1 CHOBUIBHIOE IPUPICT TUTPOBAHOI KUCIOTHOCTI Ha 38 %
(puc. 39).

BrumB o6poOku mioniB kabadyka Ha JWHAMIKY MajJOHOBOTO [iallbJIETimy Ta
BHCOKOMOJICKYJIIPHUX aHTHOKCHUIAHTIB TIOIIOHUI 10 OTipKiB.

TennoBa 06poOka KOMMO3UIIE€I0 AaHTUOKCUIAAHTIB J03BOJISIE CTA0113yBaTH BMICT
M/IA npakTU4YHO Ha OJHOMY PIBHI MPOTATOM BCHOrO Mepioay 30epiraHHs KaOauykiB
(puc. 40). 3actocoBana o0poOka miaBuilye AisuibHICT, COJl Ha mouyaTky Ta cTadLII3ye
10 18 1o6u 30epiranHs Ha TOMY CaMOMY PiBHI1, IO 1 iJ] Yac 3aKJIaJaHHs Ha 30epiraHHsl.
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Puc. 38. Jlunamika 1HTEHCUBHOCTI JuXaHHS (a) Ta cyxux pedoBuH (0) mim yac
30epiranHs kabaukiB:  —— — 0e3 00poOku; —A— terioBa oOpodka X + 1+ JI

o
(€]
o
[EEY
N

HIP,;=0,007

/ A
0,10

HIP;=0,32

~
ol
!

Pozunnni caxapuam, /100
N N W W W W
o N
a o
>
TuTtpoBaHa KUCIOTHICTB, %o

o
[EEN
N

A

/

T

6 12 18 6 12 18 24
TpuBanicts 30epiranus, 116 Tpusamnicts 30epiranns, 11io

a 0

_(D
(a») (a»)
(@)] oo
j\\
>
>

Fe))
al

o

o
o

Puc. 39. Jlunamika mykpiB (a) Ta TUTPOBaHUX KHUCIOT (0) mig dac 30epiraHHs
Ka0auKiB: —l— — 6e3 00poOKH; A— TterioBa 00pooka X + [+ JI
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Puc. 40. Iunawmika kinpkocti MJIA (a) Ta aktuBaocti COJJ (6), KAT (B), I1O (T)

i1 9ac 30epirands KabaukiB:

— 0e3-aSpo0Ku;

— teros@espoOka Xu+1+J1
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Puc. 41. BMicT HU3bKOMOJICKYJIIPHUX aHTUOKCUJAHTIB B KaOaukax MiCis

30epiranu{_]
3 — xsopodinu; 4 — KapOTHHOITH

— 0e3 00poOKku; [1— TeroBa 06podka Xn + 1+ JI; 1 — AK ; 2 — OP;

TennoBa 00poOka kabauKiB KOMIIO3UIIIEID AaHTHOKCUIAHTIB 1HAYKYE aKTUBHICTb
KAT. Ilicns 24 ni6 30epiranus, aktuBHIiCTh KAT B 00poOieHUX TI0jaX 3HAXOAUTHCS



67

Ha TOMY CaMOMY piBHI, II0 1 B KOHTPOJIbHMX Ha JBaHaAUATy a00y. Bukopuctanus
TEII0BOi 00POOKH KOMITO3UIIIEID AHTHOKCHIAHTIB 3HMKYE TEMITH IPUPOCTY aKTUBHOCTI
nepokcuaasu nig yac 30epiranHs kaOaukiB. TemnoBa oOpoOKa KOMMO3UIIEIO
AHTUOKCHU/IAHTIB CIIOBUIBHIOE TEMITH Jerpajalii ackopOIHOBOI KMCJIOTH B Kabaukax Ha
29 %, HapornryBaHHs QeHONIBHUX cIONYK B 1,8 pa3u, nerpanaiito xsaopoduaiB Ha 17 % 1
kapoTuHOiniB Ha 21 % (puc. 41).

OpHouacHe  IHAYKYBaHHS BHCOKO- Ta  HU3bKOMOJEKYJISIPHOI  CHCTEMH
AHTUOKCUJIAHTHOTO 3aXHUCTy TKAaHMH TapOy30BUX OBOYIB 3a YMOBHM BUKOPUCTaHHS
TEII0BOi 0OPOOKH aHTUOKCHUJAHTAMU J03BOJIAE€ MIATPUMYBATH BUCOKY KOHIIEHTPALIIIO
(ITOHYTPIEHTIB IUIO/IB OripKa Ta Kabauka MpOTATOM MOJOBXKEHOr0 30epiraHHs.

3actocyBaHHsi OOpOOKM  J03BOJIA€  BIAJAIMTH  HACTAHHA  JIUXAJIBHOTO
KJIIMaKTepUKCY B TOMaTax Ha 15 ai0 Ta cTabu1i3ye IHTEHCUBHICTh JUXAHHS COJIOJIKOTO
NEePII0 TPOTATOM BCHOIO TMeEpioy 30epiraHHs, L0 CHpHUS€ Kpallid 30epekeHOCTI
cyocTpaTiB auxaHHs (puc. 42).
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Puc. 42. Jlunamika iHTEHCHBHOCTI JUXaHHS TOMATIB (a) Ta COJOJKOTro mepirto (0)
izt yac 36epirannsa: —8— 6e3 00po6ku; —A— — temnosa 06pobka Xp + 1+ JI

BuxopucranHs TemioBoi OOpOOKH KOMITO3MIIIEI0 AHTHUOKCHUJIAHTIB J[03BOJISIE
CIIOBUTHHHUTH JIETPAAIIiI0 CyXuX pedoBuH Ha 16 % y TomartiB Ta Ha 5,6 % y comoakomy
nepii. TeMmu JTuCUMUTAIIT IyKpiB yaBIUi HUXKY1 B 00poOIeHnx TomaTax Ta B 1,2 pa3u y
COJIOJIKOMY TIepIli, Hi’K B KOHTPOJIBHUX BapiaHTax (puc.43).

3actocoBaHa 0OpoOKa CIOBUTHHIOE TEMIH 3HUKEHHS TUTPOBAHOI KHCIOTHOCTI
BITHOCHO TOMATiB KOHTposbHHX Tpym. Yepe3 30 mid 30epiraHHs piBeHb TUTPOBAHHUX
KHCJIOT B TOMaTax 3 TEIJIOBOK OOpOOKOI0 aHTMOKCHJIAaHTaMu B cepenHboMy Ha 20 %
OyB BHIIIMM HIX B KoHTpoJi (puc. 3.3.21, a). Bimomo, 110 mig yac 30epiranHs IUI0d1iB
MEPITI0 3pOCTaHHS TUTPOBAHOI KUCIOTHOCTI HA MEPIIOMY €Tari 3yMOBJICHE PO3TaIoM
CUJIBHOI IIaBJIEBO1 KUCJIOTH 1 CHHTE30M JIMMOHHOI KUCJIOTH B HEJMCOILIMOBaHii (popmi.
Hanani iHTeHCUBHICTB IMXaHHS 3pOCTAE, IO MOTPEOY€e aKTUBHOTO 3aJTyUYECHHS KUCIIOT Y
SIKOCT1 CyOCTpaTiB 1 MPU3BOJIUTH /10 3HMIKCHHS KOHIIEHTpAIlli BUILHUX KHCJIOT. Binrak
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3pOCTaHHS TUTPOBAHOI KUCIOTHOCTI 3yMOBJIEHE YTBOPEHHSIM IMPOTOHOBAHUX KHUCIOT 3
HU3bKUMHU KOHCTAHTAMH KHCJIOTHOCTI Ta MOBUIBHIIIUM 3aIy4Y€HHSIM OPTaHIYHUX KUCIIOT
y AUXaJIbH1 IPOLIECH.

TerioBa 00poOKa KOMIO3UIISIMA AaHTUOKCUIAHTIB CTa0UT13yBala OKMCHIOBAJIbHI
npolecu mif yac 30epiraHHd TOMaTiB 1 coyioakoro nepuo. KinbKicTh MajoOHOBOIO
JialbJIer1ay 3HaX0Iujacs MPaKTUYHO HAa OJJHOMY PIBHI BIPOJOBX MEPIIUX JBOX THKHIB
30epiranHs 006po6ieHux ToMariB (puc. 43, a). HaBite uepe3 50 ni0 30epiraHHs piBeHb
MaJOHOBOIO JiajbJerily B TOMarax 3 TEIJIOBOIO OOpPOOKOI KOMIIO3UIIIEIO
AHTUOKCHUJIAHTIB piBeHb MJIA Hwkuuii B 1,4...2 pa3u, HiX Y KOHTposibHUX Ha 30 100y.
[loniOHuii BIIMB BUsiBMJIA 00poOKa mij yac 30epiraHHs cojioakoro nepuro. KiumbKicTh
MPOJYKTIB NEPEKUCHOTO OKUCHEHHS JIMIAIB Y COJOJKOMY Iepli 3 00poOKOI0 HUXKYA B
1,9 pa3u NOpiBHSIHO 3 KOHTPOJIBHUMU Tpynamu (puc. 43, 6).
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Puc. 43. Jlunamika 3araabHO1 KUIBKOCTI IIYKpIB y ToMaTtax (a) Ta nepiii (0):
—ll— — 6e3 00poOKHU; —A— — TeroBa 00podka Xp + 1 + JI
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3actocoBaHa 00poOKa CIOBUIRHIOE TEMITH HAPOUIEHHS! TUTPOBAHOI KUCIOTHOCTI
B IJTOAAaX COJIOJIKOTO TepIiro Ha 25 % (puc. 44 6).
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a 0
Puc. 44. Jlunamika TUTPOBaHOT KUCIOTHOCT1 TOMATIB (a) Ta COJIOKOTO Tepirto (0):
—l— — 0e3 00po0OKu; A— teroBa 00pooka Xp + 1+ JI
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Puc. 45. Jlunamika kinpkocti M/IA ToMariB (a) Ta conoakoro mepiro (0) mig gac
30epiraHHs: — 6dlFo6pOOKH; — pefxroBa 00poOka Xp + 1+ JI

Crabinizalliro OKUCHIOBAIBHUX MPOIIECIB M1 yac 30epiraHHs TOMATIB 1 COJIOAKOTO
MepIo 3a il TerioBoi OOpOOKHM KOMIO3UIISIMH aHTHOKCHUJIAHTIB TMIATBEPIKYE
CIIOBUTBHEHHS IIBHUJIKOCTI IHAKTHBAIi cymepokcuaaucmytasu B 1,3...1,8 pa3sm,
MOPIBHSAHO 3 HEOOpOOIeHnMH TUToAaMH (puc. 46).
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Puc. 46. Iunamika aktuBHocTi CO/] TomMaTiB (a) Ta cooakoro nepito (0) mia yac
30epiraHHs: — 0e3-@bpoOKI; — Tenrena-00podka Xp+I+JI
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3actocoBaHa  oOpoOKa  TakKOXX  CIOBUIBHIOE  IHAKTUBAIIO  IHIIHUX
BHCOKOMOJIEKYJIIPHUX aHTHOKCUAAHTIB y IJI0AAaX COJIOAKOro nepuo. AKTuBHICTh KAT
B 00poOJIeHUX MepUsAX BUILA, HIX Y KOHTpoJl B 1,4 pa3u, a nepokcuaasu BABIYl (pHC.

47).
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Puc. 47. Nunamika aktuBHocTi KAT (a) Ta I1O (6) mix gac 30epiraHHs COJIOAKOTO
HEePITIO: — 06 @6po0KHY; — TemoBa 00podka Xp + 1+ JI

TermoBa 06poOka aHTHOKCHIAHTAMU KapUHAIBHO 3MIHIOE XapaKTep NUHAMIKH
KaTaJla3Hoi Ta MEPOKCHIa3HOI aKTHUBHOCTI B IUIOJIaX TOMATiB, IHAYKYIOUN aKTHBHICTH
KaTtanasu B 1,7 pa3u Ha QOHI 3HUKEHHS aKTUBHOCTI Iepokcuaasu (puc. 48).
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Puc. 48. lunamika aktuBHocti KAT (a) Ta I1O (6) nig yac 30epiraHHs TOMAaTIB:
— 0e3 oOpeliar: — TeruioBa oGpAdxa Xp + 1+ J1
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OnHovacHa 3MiHA XapakTepy AMHAMIKU MEPOKCHIa3u OoOpoOJIEHHX TOMAaTIB Ha
MIPOTHJIC)KHUI 3a0e3neuye Y3rOJI’KEHICTh (GyHKIIOHYBaHHS CHUCTEMH
BHCOKOMOJIEKYJIIPHUX AHTUOKCUIAHTIB NIl €(EeKTUBHOI yTHIIi3alli aKkTUBHHUX (popm
KHCHIO. 3acTocoBaHa OOpoOKa IHriOye aKTHBHICTh OKHCHIOBAJIBHUX (PEPMEHTIB Yy
NacJIbOHOBHUX OBOYAaX, 1110 J103BOJIsi€ 30epertu Ha 25 % Oublie ackopOiHOBOT KUCIOTH
Ta (DEHONBHUX PEYOBHUH Ta Ha 7 % OLIbIlIe KAPOTHHOIIB MOPIBHIHO 3 HEOOPOOJIEHUMHU
wiogamu (puc. 49).
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Puc. 49. BMicT HU3bKOMOJICKYJIIPHUX aHTHOKCHIAHTIB B ToMaTax (a) Ta mepiti (0)
micis 30epirandsa:  — 6e3 dpooOku; — terl_oBa 00pobOka Xp + 1+ JI; 1 —AK; 2 —
O®P; 3 — kapoTUHOIIU
BUCHOBKH

Ha ocHoBiI Merony aHamizy iepapXiii po3poO0JICHO METOAWKY BHU3HAUYCHHS
IHTErpaJIbHOT OIIIHKM aHTHOKCHJIAHTHOTO CTAaTyCy ILIOJOBUX OBOYIB. BpaxyBaHHs
IHAMBIIYaTbHOTO BHECKY KOMITOHEHTIB CHCTEMH 3aXHCTy B aHTUOKCUJIAHTHU CTaTyC y
B3a€EMO3B’SI3Ky 3 IHTCHCUBHICTIO TEPOKCHUJAIli TKAaHWH JIO3BOJWJIO BUKIIOUUTH
cy0’eKTHBI3M OIlIHIOBaHHSA. Po3paxoBaHa iHTerpajibHa OIlIHKA CBIIYWTH, IO CEPE.
JOCIIJDKYBAaHUX OBOYIB HAWBUIMMA aHTHOKCHUAAHTHUN CTaTyC MAlOTh TUIOAW TICPITIO
(I AO=0,43), a minimansauit — kabauku (I_AO = 0,12). Oripku 3a paxyHOK MOTY>KHO1
CUCTEMHU BUCOKOMOJICKYJISIPHUX AHTUOKCHUJIAHTIB MAlOTh BUIIY IHTETPAIbHY OIHKY
(I AO = 0,25), nix tomatu (I_AO = 0,20). OcHOBHUII BKJIaJl B aHTUOKCUJAAHTHUMN
CTaTyC MaciIbOHOBUX OBOYiB BHOCSATH HHU3bKOMOJICKYJISPHI aHTUOKCHIAHTU. Y TUIOJIB
rapOy30BHUX OBOYIB KJIIFOYOBY POJIb B aHTHOKCHUJAHTHOMY 3aXHCTI TKAHWUH BiIrparoTh
(bepMEHTHI aHTHOKCH/IAHTH.

JloBeneHo 1 HayKOBO OOTPYHTOBAaHO, MIO BHOIp ONTUMATbHUX KOHIICHTPAIIiH
€K30T€HHUX aHTUOKCHJIAHTIB MMOBUHEH BPAXOBYBATH aHTHOKCUIAHTHHM CTATyC IJIONY.
HaiiBuii koHIEHTpallii €K30TreHHUX O10J0T1YHO aKTMBHHX PEUYOBHH HEOOXITHI IS
MIATPUMaHHS aHTHOKCUJIAHTHOTO CTAaTyCy TKaHWH Kabauka, a MiHIMAJIbH1 KOHIIEHTpaIlii
— qu1st ieputo. OCKUIBKY MACIbOHOBI OBOY1 XapaKTEPU3YIOTHCS MOTYXKHOK CHUCTEMOIO
HU3BKOMOJICKYIISIPHUX AHTHUOKCHUJIAHTIB, TO KOpETYBaHHS noTpedye
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BHCOKOMOJIEKYJISIpHA CKJIafoBa. OnTuMaibHa KOHIEHTpAIlis 10HOJY y o€ qHanH1 3 4 %
JEUUTURY JJ1s oripKiB cTaHOBUTH 0,036 %; muist kabaukiB — 0,048 %; nis Tomatis — 0,030
%; nns nepiro — 0,024 %. BeraHoBieH1 onTUMallbHI KOHIIEHTpAllil 10HOIY 0O€pHEHO
KOPEJIOIOTh 3 IHTETpaIbHUMH OI[IHKAMHU aHTHOKCUIAHTHOTO CTaTyCy TUIOJJOBUX OBOYiB
(r = —0,85). Jlns crabimizariii 3eseHOro 3adapBiieHHsI rapOy30BUX OBOYIB BCTAHOBJICHO
onTUMaIbH1 KoHIEHTpaii ximopodurinty: 0,38 % mus oripkis; 0,75 % 11 kabaukis.
Jlns koperyBaHHS (DEPMEHTATUBHOI'O 3aXUCTY MACILOHOBUX OBOYIB HEOOXITHUM €
3aCTOCYBaHHS BOJHOTO €KCTPAaKTy KOpPEHsS XPOHY Yy CHIBBIIHOIIEHHI CHPOBHHHU Ta
ekcTparenTa 1:2.

HaykoBo oOrpyHTOBaHO Ta pO3poOJE€HO KOMMO3UIlii O10JOT1YHO aKTUBHHUX
PEUYOBUH 7Sl MICHAA30MpanbHOi OOpOOKM IUIOJOBUX OBOYIB, SKI 32 paxyHOK
AHTUOKCHJIAHTHOI Ta OaKTEePHUIMIHOI Jii KOMITOHCHTIB JO3BOJIAIOTH CIOBUIHBHUTH
nicas30upanbHuii MeTaboi3M. [[1s KopeKiii aHTUOKCUJIAHTHOTO 3aXUCTY TrapOy30BUX
OBOYIB PO3PO0JICHO OIOr€HHY KOMIO3MIII0 XJopodiuninty 3 jgeuutuHoMm (Xa + JI),
010reHHO-CUHTETUYHY KOMMO3ullilo xjopodurinty 3 ioHonmom (Xn + I) Ta
TPUKOMIIOHEHTHY KOMIIO3HUIIII0 Xyopodininrty, ioHony i Jeuutuny (X + I + JI). s
NacJbOHOBUX OBOYIB: Ol0r€HHAa KOMIIO3MIlSE HA OCHOBI €KCTPAaKTy KOpPEHS XPOHY 3
nenutuHoM (Xp + JI), OGloreHHO-CHMHTETHMYHA KOMIIO3UIlS 10HONY 3 JICUTHHOM 1
TPUKOMIIOHCHTHA KOMIIO3UIlis aHTHOKCHJIAHTIB Ha OCHOBI €KCTPAKTy KOPEHS XPOHY 3
i0HOJIOM Ta JeruTuHoM (Xp + 1 + JI).

JloBesieHo 1 HaAyKOBO OOIPYHTOBAHO, IO TOEIHAHHS KOMITO3HI[IA O10JIOTTYHO
AKTUBHHMX PEYOBHH 3 TETIOBOIO 0OPOOKOIO IHIYKYE XOJI0J0BY TOJIEPAHTHICTH IJI0I0BUX
OBOUIB, 1110 3a0e3Ieuye BiATEPMIHYBaHHS O3HAK MOIIKOKEHHS X00/10M Ha 6...20 mi6.
3a yMOBH 3aCTOCYBaHHS TEIUIOBOI 0OPOOKH OBOYIB TBOKOMIIOHEHTHUMHU KOMITO3ULIISIMU
KUIBKICTh ITUIOJIIB 3 XOJOJOBHMH ITONIKO/DKEHHSIMH 3MEHINyeThes y 3,2...6,1 pas3u
MOPIBHAHO 3 HEOOpOoOJeHMMH IIoJaMu. TeruioBa 00poOKa TPUKOMIIOHECHTHUMH
KOMIIO3UIIIIMA aHTUOKCHJIAHTIB JI03BOJISI€ 3MEHIIUTHU TOIIKOHKEHHS TUIOAIB X0JI0/I0M
y 8,1...20,3 pa3u mopiBHSAHO 3 IJI0AaMHu 0€3 00pOOKH.

[TokazaHo, 1m0 3acTOCyBaHHS JABOKOMIIOHEHTHHX KOMIIO3MIIIN Yy TO€THAHHI 3
TEIIJIOBOIO OOPOOKOIO T03BOJISIE TTOAOBKUTH TepMiHU 30epiranss Ha 5...10 ai0, 3amexHo
Bil BUAYy oOBO4YiB. TeroBa 00poOKa TPUKOMIOHEHTHHMH KOMIIO3HIIISIMU TOJOBXKYE
TepMmiH 30epiranHs oBo4iB Ha 12... 20 mi0 MOPIBHSIHO 3 HEOOPOOJIECHUMU TUIOJAMU,
3MEHIIIYE CepeTHbOI000B1 BTpaTH MacH OTIPKIB y 5 pa3iB, kabaukiB y 3 pas3u, TOMATIB i
nepiio B 1,8 pasu. B oOpoOneHux miojgax 3a IMOJOBXKEHOTO TEPMiHY 30epiraHHs
30UIBITY€EThCA BUXI CTaHAapTHOI mponykmii Ha 14 % nns oripkiB, Ha 6,5 % s
kabaukiB, Ha 5 % g TomariB 1 mepimro. TeruioBa oOpoOKa TIIOJOBHUX OBOYIB
KOMITO3HUIISIMU O10JI0TIYHO aKTUBHUX PEUOBWH 3HIKYE KUTBKICTh MIKPOOPTaHI3MiB Ha
MOBEPXHI IJIOJOBUX OBOYIB 1 3MEHINYE PH3UK YPaKCHHS TATOTEHIB I dYac
MOJIOBXKEHOTO TepMiHy 30epiraHHsl.

HaykoBo oO0rpyHTOBaHO Ta pO3po0JIeHO (YHKITIOHATHHO-TEXHOJIOTIYHY CXEMY
micas30upanbHOi 00pOOKHU Ta 30epiraHHs MIOJOBUX OBOUYIB, sika Mepeadadae TEIIoBYy
00pOOKYy pO3pOOJIECHUMH KOMIO3UIIIIMU O10JIOTIYHO AKTHBHUX PEUYOBHH CIIOCOOOM
3aHYpPEHHS B PO3UMHHU aHTUOKCUJIaHTIB TemrmepaTyporo 42 °C Ha 10 xB 1151 rapOy30Bux
OBOUYIB 1 B po3unHu TemmepaTyporo 45 °C Ha 15 xB nis nmaciboHOBHX OBOYIB. [licis
BUCHUXAHHS TUIOAM BKJIAMAI0OTh B SIIIUKH, BHUCTEJCHI TMOJIETIJICHOBOIO IUTIBKOIO Ta
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3aKJIaIaf0Th Ha 30epiraHHs 3a PEKUMIB, ONTUMATBLHUX IS KOXKHOTO BUAY ILIOJTOBUX
OBOYIB.

[loka3aHo, 1m0 3acTOCyBaHHS  TEIJIOBOI OOpOOKM  TPUKOMIIOHEHTHOIO
KOMITIO3UIII€10 aHTUOKCUAAHTIB 1HI10ye THTEHCUBHICTh IUXaHHS OTIPKiB 1 KaOauKiB Ta
CHOBUIbHIOE META0O0MI3M CyXUX PEYOBHH Ta CyXUX PO3UMHHHMX peuoBUH Ha 10 %,
pO3unMHHUX caxapuiiB Ha 12...42 % mopiBHSAHO 3 HEOOpOOJeHUMH TIoAaMu. TeruioBa
o0poOKa KOMMO3UIIEID AaHTUOKCHUJAHTIB TajbMy€ HapoOIlyBaHHA TUTPOBAHOI
KHCJIOTHOCT1 B rapOy30BHX OBOUYax Ha KIHLIEBOMY eTarni 30epiranns Ha 4...38 %.

JloBeneHo, 110 TerioBa 00poOka KOMIO3ULIIMUA O10JI0TTYHO aKTUBHUX PEYOBHUH
cTabUII3ye OKUCHIOBAJIbHI MPOLIECH Ta IHAYKY€E CUCTEMY aHTHOKCHUAAHTHOTO 3aXUCTY
rapOy30BUX OBOYIB, CBIIUCHHSIM YOTO € 3HIKCHHS BMICTY MaJIOHOBOTO JiajbJeriay B
1,3 pa3u, TeMIliB IiHAKTUBAIIl CYNMEPOKCHIIUCMYTa3u B 2,5 pa3u, IHAYKYBaHHS
aKTUBHOCTI KaTayia3u B 1,7 pa3u Ha (OHI 3HIWKEHHS aKTUBHOCTI NMEPOKCUAA3M, SKE
XapakTepHE TiJ 4Yac CHOBILILHEHHS TPOIIECIB CTapiHHS B TapOy30BUX OBOYAX.
3acTocyBaHHS TEIJIOBOI OOPOOKK TapOy30BUX OBOYIB KOMIIO3HUIIIEI0 aHTHOKCHJIAHTIB
JI03BOJISIE CIIOBUIBHUTH JIETPaJallif0 acKopOIHOBOI KUCIOTH B cepeaHbomy Ha 40 %,
YIOBUIBHUTH TEMITU 3pOCTaHHs cyMu noJipenomnis Ha 50 %, nerpanarito xsopodisiiB Ha
18 % 1 kapoTuHOiNiB Ha 21% MOPIBHIHO 3 HEOOPOOJEHUMHU TUIOJIAMH.

[ToxazaHo, 1O 3acTOCyBaHHS  TEIIOBOI OOpPOOKHM  TPHKOMIIOHCHTHOIO
KOMITIO3UIII€I0  aHTHOKCHJIAHTIB  JIO3BOJISE€  BIIJAIUTH  HACTaHHS  JAMXAJIBHOTO
KIIIMaKTEpUKCy B ToMarax Ha 15 mi0 Ta cTaburi3ye IHTEHCUBHICTh JUXAHHS TEPITIO
IPOTATOM BCHOT'O TEpioay 30epiraHHs, M0 CIpHUsE Kpalliid 30epekeHOCTi cyOCcTpaTiB
TUXaHHS: JAeTpajiallisl CyXuX PeYOBUH CHOBLILHIOETHCSA Ha 16 % (Tomatn) Ta Ha 5,6 %
(meperib), TEMIHU AUCUMUIALIT IIYKPIB 3HUXKYIOTBCS YABIYl B TOMAaTiB Ta B 1,2 pasu y
nepirro. OOpoOKa CIOBUTBHIOE TEMITH 3HIXKEHHSI TATPOBAHOT KUCIOTHOCTI Y ToMaTax 20
% Ta HapOIICHHS TUTPOBAHOI KUCIOTHOCTI B TUI0/Iax IepIfo Ha 25 %.

JloBenieHo, 10 TerioBa 00poOKa KOMITO3HUIIISIMU aHTHOKCHIAHTIB cTab1Ti3yBaia
OKHCHIOBAJIBHI TMPOIECH i yac 30epiraHHs TOMAaTiB Ta Mepito. PiBeHb MajqoOHOBOTO
mianpaeriny B oOpoOJieHMX Iiodax 3HIKyBaBcs B 1,9...3,2 pas3u, HIBHUIKICTH
1HAKTUBAIIll cynepokcuaaucmyTasu — B 1,3...1,8 pa3u mopiBHAHO 3 HEOOPOOICHUMH.
OO0pobOKa CIOBUIBHIOE 1HAKTUBALIIIO KaTalla3u y IJ10/1ax mepiito B 1,4 pas3u, nepokcumaasu
— BJBIY1 IMOPIBHSAHO 3 HEOOPOOICHUMH TUIogaMu. TeroBa 00poOKa aHTHOKCHIAHTaMHU
KapJMHAIBHO 3MIHIOE XapaKTep JUHAMIKM KaTalda3zHOl Ta MEPOKCUIA3HOI aKTUBHOCTI B
MJI0JaX TOMATIB, IHAYKYIOYM aKTUBHICTh KaTama3u B 1,7 pasu Ha (OHI 3HMKCHHS
AKTHUBHOCTI TICPOKCHUA3H, IO TapaHTye€ BUCOKWM aHTHOKCHUIAAHTHUM CTATyC IUIOJIB 1
J03BOJISIE TIOJIOBKUATH TepMiH 30epirandsa. TermroBa oOpoOka TOMATIiB KOMITO3HIIIEIO
AHTUOKCHJIAHTIB 1HTi0y€e aKTHUBHICTH ackopOaToKcHuma3u Ta mnojideHomokcuaasu B 2,4
pasw, 0 JI03BOJIIE 30eperTtu B 00pooieHux miogax Ha 20...25 % Oiibine ackopOiHOBOT
kucnoth, Ha 10...25 % ¢eHonbHUX pedoBUH Ta Ha 7...25 % KapOTUHOIIB y TOPIBHIHHI
3 HEOOPOOJCHUMHU.
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Tema 3.4. BaockoHaJIeHHfI TE€XHOJIOTl BHUIOTOBJIEHHH AJKOrOJHLHHX HAMOIB 3
IUI0I0BO-SATIIHOI CHPOBUHH

KepiBHuk Temu 3aropko H. IL
Buxonasui Konsanenko B. B.

Po3pin 3.4.4 3miHM OMHAMIKH BMICTY OCHOBHHUX KOMIIOHEHTIB 30pOI:KyBaHOIO
cycJja 3a il AUKOI APixKIK0BOI uiopu

Meta pocaigxeHb

BuBueHHS mpUAAaTHOCTI IJI0/10BO-AT1IHOT MPOAYKIIIT /ISl TEXHIYHOT IepepoOKU Ha
BUCOKOSIKICHI TUIOJJOBO-AT1IHI BUHA B ymMoBax [liBnennoro Creny Ykpainu, BUSBICHHS
Ta HAyKOBE OOIPYHTYBaHHS BIUIMBY JUKOi MIKpO(MIOpH HA OPraHOJIENITUYHI TOKA3HUKHU
BUHOMATEpialliB, JUHAMIKY 3MIHM BMICTY OCHOBHHUX KOMIIOHEHTIB 30pOJI>)KyBaHOTO
cycna.

O0’eKT H0CTITKEHHSA

[TnonoBa 1 sArigHa MPOAYKIliS, TEXHOJOTIUHI MPOIIECH BUPOOHUIITBA CTOJIOBHX

BUH.
IIpeamer pociixxeHHs

bioxiMiuamii ckiajn 1uiofiB Ta sArig B ymoBax IliBgennoro Cremy Ykpainu Ha
NpUIATHICTD Ui OTPUMAaHHS BHHOMATepiajliB, CyCclI0 OTpPUMaHE 3 IUIOJO0BO-ST1IHOT
CUPOBUHU Ta BUHOMAaTEPIiaiH, CTOJOBI BUHA.

METOJIAKA TOCJIKEHHS

TexHomoriuai 1 (i3WKO-XIMIYHI JOCHIDKEHHS Cyclia 1 BHHOMATEpialiB,
BUPOOJICHMX 3 BHHOTpaAy aOpUKOCy, YepellHl, CYHHWI[l, BUPOIICHHX B YyMOBax
[liBnennoro Creny VYkpainu, mnpoBoamiucs B Ha 0a3i jabopaTtopii TexXHOJOTIT
NEPBUHHOI TIepepoOKH Ta 30epiranHs nMpoaykTiB pociuHHUIITBa H/{I ArporexHosorii
Ta ekoJyiorii B TaBpilicbkOMYy Aep)KaBHOMY arpOTEXHOJIOTIYHOMY YHIBEPCHUTET1 IMEHI
Hmutpa MoTtopHoro, M. Memnitonoins, YkpaiHa.

Cxiam oTpuMaHuX BUHOMATEpiamiB OyB JOCTIIKEHUN 3a 3aralbHONPUHHATAMU
Meroaukamu. O0'eMHY YacTKy €TaHONy y 30poKyBaHoMy cycii BuzHaudanu mo JICTY
4112.3-2002 Buwna 1 BuHOMaTepiasi. Bu3HadyaHHS BMICTY CIHPTY, MacoOBY
koHmeHTparito 1ykpis JJCTY I'OCT 13192:2009 Buna, BuHOMaTepiald 1 KOHBSIKH.
Meton Bu3HaueHHs IyKpiB, JeTki kucimotu — JICTY 4112.14-2002 Bwuna i
BHHOMaTepianyu. Bu3Ha4YaHHS JICTKUX KHCIIOT, BiZHOCHY miuIbHICT — JICTY 4112.1-
2002 Buna 1 BuUHOMAarepianu. Bu3HayaHHA TYCTUHM Ta BIIHOCHOI TYCTHHHM 3a
temneparypu 20°C, pH — moTeHIiomeTpuyHoO.

Jlerycrariiss BHUHOMaTtepiaiiB mpoBoawiacs 3a 10-6anpHo0 mKanor. [Ipu ominimi
SIKOCT1 BpPaXOBYBaJMCs HACTYMHI MMOKA3HUKU: KOJIp, TAPMOHINHICTh, TOBHOTA CMaKy 1
apoMaTry OTPUMaHOTO BHHA.

PE3YJBbTATHU JOCJIIKEHb

J{nst mocimpkeHb 30Mpaiy 04U 3 TOCATHEHHSAM TEXHIYHOTO CTYMEHS CTUTJIOCTI,

THUIIOBI 3a 3a0apBiieHHSM 1 popMmoro, BianoBiaHo 10 JCTY.
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VY X071 HayKOBHX JOCHIA1B BUBYAIOCS KUIBKICTD 1 SIKICTh COKY, SIKUH OTPUMYBaJIH
3 muoaiB 1 srig. HalOuibll mpuaaTtHi A8 OTPUMAHHSA HATypajJbHUX COKIB 1
BMHOMATEpIalliB IUIOAM, B SKHX €KCTPAKTHUX PEYOBMH He MeHme 19 r/am3, mykpis
oinbme 9 r/100 a3, opraniuaux xkucnot 5 — 9 r/mv3, UKI sxux 10 — 15 oguaunes i Buine
[6, 8, 22, 23, 24].

3arajgpHe BapilOBaHHS MacoBOi KOHIIEHTpalli LYKPIB y YEpeliHi CepeaHboro
CTPOKY JIOCTUI'aHHS 3HaXOAUThCA B Aiamasoni 12,3 — 14,7 /100 am3, mo mo3soinse
IJIaHyBaTH NpUPOAHMI HaOpoxa cnupty B Mexax /,4 — 8,8 % 00. KinbKicTh BUIBHHX
OpraHIYHUX KHUCIIOT, @ TAKOXK 1X KUCJIHMX 1 CepeIHIX CoJieH ckiaaae B cepennbomy 0,53 —
0,78%. IlpoBeneHmii aHami3 EKCIEPUMEHTAIBHUX JaHUX 32 3HAYCHHSIMHU IIHX
MOKA3HMKIB B IUIOJAaX YEpEIIHi J03BOIMB BU3HAunTH, Mo LK moctaTHhO BHCOKHI i
cknagae 16,9 — 26,7. Bucokuit LIKI xapakrepuszye BHUCOKY OILIIHKY CMaky IUIOJIB,
BIZIIOBIHO 1 BUTOTOBJIEHMX 3 HUX COKIB.

BwMmicT nykpiB B aOpUKOCOBOMY COKY 3Ha4yHO MeHIIUH 1 cknanae 4,9 — 5,4 /100
M, a TUTPOBaHA KHUCJIOTHICTh 3Haxomwiacs B Mmexax 1,7 — 2,1 1/100 aM°, 1o
BiJIITOBITHO MTO3HAYMIIOCS HA IyKPOKHUCIIOTHOMY 1HJEKCI, SKUH 3HAXOAUBCS B Mexkax 2,3
—-3,2.

Ha BMiCT 1IyKpiB y sirofax CyHUIIl BIUIMBA€E KOMIUIEKC (aKTOPIB, y MEPILy Yepry
CyMa OomajiB 1 cymMa aKTMBHHMX TeMIIEpaTyp 3a BereTaliiHui mepionx. AHami3 JaHHUX
010XIMIYHOT'O COKY 3 ST1Jl CYHHI[l BUSBUB, III0 BMICT 3araJIbHOTO IIYKPY HE TIEPEBUIITYBaB
6,7 r/100 M3, piBens TuTpoBanux kucnot — 1,01 r/100 am3, a IIKI BifnoBigHO CTAHOBUB
6,6.

MacoBa koHIeHTpallis ykpiB y Bunorpany Jlisis 17 — 18 %, kuciaotHicTh — 5 —
9 /11, IyKPOKUCITOTHUH 1HJIEKC 3HaX0uBCs B Mexax 2,0 — 3,4.

Bunorpan, mo nmocTynuB Ha InepepoOKy, BiIOBiIaB OCHOBHUM BHMOTaM, IO
NpeN'sBIAIOTECS 1O CHUPOBUHU. HakomuyeHHS IyKpiB y BUHOTPaZl Mae BEJIHKE
TEXHOJOT1yHe 3HaueHHs. Came 3a MM MMOKAa3HUKOM, SIK MPAaBUII0, BA3HAYAIOTh TEPMIHH
300py BHHOTpaay, a TaKOX CKJIQJal0Th MPUOIU3HUI MPOTHO3 MOKAa3HUKA MIITHOCTI B
BUHOMATepiasiax, ki OTpUMYIOTh Hajialli. MacoBa KOHIICHTpAIlis IIYKPiB B CyCIi CKJ1aia
18,2 /100 cm®.

MinimanbsHe 3HaYeHHs ITyKpiB y BiamosigHocTi 'OCT 31782-2012 «BunHorpan
CBDKUU MAIIMHHOTO Ta PYYHOTO 30MpaHHS I MPOMHCIOBOI mepepoOku. TexHiuHi
yMOBU» 1714 GiIMX copTiB BUHOTpaxy ckiaaaae 16,0 /100 cvm®. TakuM YMHOM, OTpUMAaHE
CyCJIO BiMOBi/IaJI0 BUMOTaM HOPMATHUBHOTO JOKYMEHTY. BMiCT TUTpOBaHUX KUCIOT Y
BUHOTPAJi HE HOPMYETHCS, ajie 3TIAHO MPAKTUKU ONTUMAJIbHE 3HAYEHHS IbOTO
MOKa3HMKa MOBMHHE 3HAXOAUTHCA B Mexkax 6,0-8,0 mr/mm® [19, 20, 22]. Hanani, B
MpoIIeci MPUTOTYBaHHS BUHOMATEPialiB, KOHIIEHTPAITs] KUCIIOT BIUTMBAE HA YTBOPCHHS
CMaKy TOTOBOI MpoAyKIlii. BmicT TuTpoBaHMX KHCIOT, OyB HE3HAYHO BHUIIUK 3a
onTUMaNbHI Mexi i cknas 8,7 r/nave. IIpu bOMY HEOOXiIHO BiAMITUTH, LIO CYCJIO MAJIo
BHUCOKY IIYKPUCTICTh JUIsi OLTUX COpPTIB BUHOTpamy. Buxomasuum 3 1mbporo, piBeHb
TUTPOBAHOI KMCIOT B MeXaxX, IO MepeBHINyIoTh 8,0 Mr/nM%, BBaXKaeThCA LIIKOM
nonycTUMUM. BpoOJliHHS BUKOHAHE CTAaI[lOHAPHUM CIIOCOOOM B CKJISIHUX OajoHax mpu
temmneparypi 20-24°C. [Ipu orpuManHi B/M OpOAIHHS TPOBOAWIIN HA AUKINA MIKpOodIIOpi.

BunomaTtepian oTpuMyBalid HUISIXOM BIIIJIEHHS IPEOCHIB, MOAPIOHEHHS M SI3TH,
HACTOIOBAaHHSM Ha TBEPAMX YACTKaX 3 MOJATBIIAM BiIIUICHHIM Cycia, 30pOKEeHHS
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cyclia, 3HSTTS 3 APDKIKOBOTO OCajly, aepallisi cycia Ta moBHE 30pOKeHHSI. AKTUBHA
cTajist OpoJiHHS MPOTiKajia B aHaepOOHUX YMOBaX.

J10 YMHHUKIB, 1110 BU3HAYAIOTh IHTEHCUBHICTh MPOLECY OPOAIHHS 1 (POPMYBAHHS
AKOCT1 HAaTypaJIbHUX BHH, BIIHOCATh KOHIIEHTpALlll0 ILYKPIB B CEpPEJOBHILI, pacy
IPLKIDKIB, TEMIlEpaTypHUN pexuM OpofiHHsA, aepauito, pH cycna, #oro XiMiyHUN
CKJIaJI, KUIbKICTh Ocay Ta BUXiJ cychia. [1, 5, 7].

3a HaykoBuUMHU naHumu [3, 5, 14, 16] OCHOBHMM YMHHUKOM, IO BIUIMBA€E HA
IHTEHCUBHICTb 1 X171 OpOIiHHS, € TeMIiepaTypa. Temneparypa OpoiHHS 3HAYHO BILJIMBAE
Ha MIBHUJKICTh BUOPOJKYBAaHHS I[yKpiB, XIMIYHUHN CKJIaJl BUHOMATEpialiB 1 Ha SAKICTh
BUHA. 3 miaBUIIeHHM 11 70 27 — 30°C mBUAKICTH OpoiHHS 30UTbIIYEThCA. Takox 3
HiIBUIICHHSAM TEMIIEpaTypu MiABUILYETbCS AKTUBHICTh APDKIDKIB, PO3MHOXKEHHS
BiTOYBAa€ThCSl IIBHU/IIE, a 3HAYNTH BOHHM IIBHUJIIC BHUCHAXYIOThCA. Bxke mpu
temnepatypi Buiie 30 °C Bi1OyBa€eThCS MacOBE BIIMUPAHHS APIKIPKOBUX KIITHH, a IPU
30uIbIIeHH] Temnepatypu a0 37 — 40°C OponaiHHS NPUIUHSETHCS 1 OTPUMYIOTHCS
HEA00POIU, SAKI MICATh 3aJUIIKOBHHA ITYKOp, IO CTBOPIOE CHPUATINBI YMOBHU JUIS
PO3BUTKY XBOPOOOTBOPHUX MIKpPOOpPraHi3miB (OLTOBOKHCIUX OakTtepiif). Ywucno
JTPLKIDKOBUX KJIITHH Y KIHI OpOJIHHA TUM OUIbIlle, YAM HUXK4Ye TeMieparypa. Tomy
temreparypa Mix 30 1 35°C € 0OMeXyrOUrM YUHHUKOM OpOTiHHS.

KpiM TOro migBHIEHHS TEMICpAaTypy HETaTUBHO BIUIMBA€ Ha BMICT Yy
BUHOMAaTepialiB eipHUX O, SAKi 1 CTBOPIOIOTH 3T0J0M OCHOBY OykeTa BuHa. I1ig yac
oponiaus COz mpoxoaAsyu 4yepe3 Mmiap PiIUHHU, HACUUYYIOThCS TapaMu edipHUX OJIiil 1
BUHOCATH iX B aTMocdepy. 3 1 11 cycna BuainseTses mig yac 6poainas 10 50 1 CO2. Uum
BUIIIE TeMIlepaTypa, TUM OuUIblIa KUIBKICTh apOMaTUYHUX PEUYOBUH BUHOCHUTHCS B
atMochepy 3 COz. 3HWXKEHHS TeMmmeparypu OpOJIHHS cHpuse 30epeKEHHIO
apOMAaTUYHHX PEYOBHMH B BUHI. [Ipu mMoOBLIRHOMY OpOJiHHI, IO MPOBOJMTHECS IPHU
HU3BKHUX TEMIIEpaTypax, BUHA BIAPI3HAIOTHCS CBIKMM 1 YUCTUM COPTOBUM apOMaTOM,
rapMOHIHUM TOHKHUM CMaKOM.

30pomkyBanHsi cycna npu 18 — 20°C 1 mBHIKe 3HATTS BUHOMATEpialiB 3
JIPLKIKOBOTO OCaay CHpHS€ OTPHUMAHHIO BHHOMATEpiadiB 3 SCKPaBUM COPTOBUM
apomarom. [Ipu Temneparypi 6poainus Buiie a6o Hikye 18 — 20 °C KUIBKICTh BUIIHMX
CIIUPTIB CKOPOUYETHCS. 3 MOHKEHHSIM TeMIiepaTypu opoints 1o 10 — 12°C, skuro npu
IIbOMY HE 3aCTOCOBYIOTHCS CIEIiaIbHO BHUBEJCHI XOJIOJOCTIHMKI pacu JPiKIKIB,
OpomiHHS #ie myKe MOBUIBHO 1 IIYKOP, SIK MPaBUJIO, MOBHICTIO HE 30POKYETHCS, IO
TaKOX CTPHUSAE€ OTPUMAHHIO HETOOPO/IIB.

Ha iHTeHCHBHICTH 1 sIKICTh OpPOJIIHHA TaKOK Ma€ BILTUB aeparlisi mpu MeTadomi3mi
OPDKIDKIB. 3a JOTIOMOTOI0 KHCHIO MOXHA YIPABIATH PO3MHOKCHHSIM APIKIIKIB,
30poKyBaHHSM cycia i GopmyBaTH OYKET TOTOBOTO MPOIYKTY.

3a HU3BKO1 320€3MeYeHOCTi APIKIHKIB KUCHEM OJIOKYETHCS CHHTE3 CTHPOIY 1
HEHACUYCHUX KUPHUX KHUCIIOT, M0 MPU3BOIUTE 0 YIOBUIBHEHHS CUHTE3Yy KIITHUHHUX
MeMOpaH 1 pocTy KiIiTUHHU. [[iMBUIIYETHCSA piBEHBb MIAlETHIY, OLTOBOTO AallbIETimy,
JIOKCUJTY CIpKU MpU OPOAIHHI, TOMY 110 CHHTE3Y€ThCSI HEIOCTATHA KUIbKICTh TNIIKOTEHY,
B pe3yJbTaTi 4Or0 PO3MHOKEHHS KJIITUH CIOBUIBHIOETHCS 1 3HMKYETHCS aKTHBHICTH
MOMYJIALIl 13-3a 3HWKEHHS KUIBKOCTI KJIITHMH. | HaBmaku BHCOKa 3a0e€3IEeUeHICTh
JIPUKIKIB KHCHEM TIPU3BOJAUTH JIO HAKONMMWYEHHS 3aiiBoi OlomMach 1 YTBOpPEHHS
MeTaboTIB OpOMiHHSA, IO HETaTUBHO BIUIMBalOTh HA CMakKk BHHA. KpuTuyHa
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KOHLIEHTpALisl PO3YMHEHOro KucHI0 cknagae 0,015 — 0,03 mr/gm3, Hmwkde wiei
KOHLEHTpalli 3pOCTaHHS KYyJbTYpH JAPDKIKIB OOMEXKYETbCS, B  pPE3yJbTaTl
NOTIpIIY€eThCA iX (P1310JI0TTUHUAM CTaH. AJle I KOKHOTO IITaMy JAPDKIKIB ICHY€E CBOS
KPUTHYHA KOHIICHTpAIlii KHCHIO 1 TOMY OJHHUM 3 BaXJIMBHX 3aBJaHb € TOYHHI
PO3paxXyHOK J03yBaHHs KUCHIO. Ha po3uMHEHHS KUCHIO 1 CIOKUBAHHS HOTO IPLKIKAMHU
BIUIMBAIOTh KUIBKICTh KIITHH, iX JWXaJbHa AaKTUBHICTb, Mipa MEpEeMILIIyBaHHS 1
KOHLEHTpaIisl cycyia (Y4uM OUIbIIEe CYXUX PEYOBUH B CYCJl, THM MEHIIE PO3UYUHHOCTI
KHCHIO). Aepalid 3A1iCHIOBaNacss HAaCTYIIHUM CIOCOOOM: KHMCEHb BBOJHMBCS B CYCIO
SKOMOTa JIPIOHIMUMU OyibOanikamMu MICAsS BHECEHHS IPUKKIB ISl MiABUIIECHHS
HIBUAKOCTI PO3MHOKEHHS, B pe3yibTaTl 4Oro BiOYBAa€TbCS pPAHHE YTBOPEHHS 1
PEeYKIlis T1aleTUIy.

Bin BenmnuuHu akTuBHOT KMCIOTHOCTI (pH) 3a1meXuTh KUIbKICHE CIIBBITHOIICHHS
NEPBUHHUX 1 BTOPUHHUX MPOAYKTIB OPOJIHHS, CXWJIBHICTH BHHA JO OKHCJICHHS 1
noMyTHIHb [3]. AkTHBHA a00 peajibHa KUCJIOTHICTh (BOJIHEBUM MOKa3HUK) BKa3zye Ha
MIpy Jucolialii OpraHIYHUX KHUCJIOT, IO MICTATHCS B CYyCJl Ta BHHI, 1 € HaWOLIbII
TOYHOIO XapaKTEPUCTHKOI KHUCIOTHOCTI cycna 1 BuHa. [Ipu pH 306pomxyBanoro
cepelloBUIIla BUIlE 3 KIITHHHU APLKIXKIB APIOHIIOTH, HAOYBalOTh OKPYIiIoi (Gopmu, B
OpOTOIJIa3Mi  HAKOMUYYEThCS  KUP, 3HAYHO  30UIBIIYEThCS  IHTEHCHUBHICTD
TIILIEPONIPOBUHOIPAIHOTO OpOJMIHHSA, IO CYIPOBOKYETHCA 3HIKEHHSM BHUXOIY
€TUJIOBOTO CIIUPTY. BMICT TitiniepuHy, olTOBOT 1 OYPIITHHOBOT KUCIOT 30UIBIITYETHCS 3
niaBumieHHsM pH, mpupict OypIITHHOBOI KHCIOTH B IIbOMY BHUIAJAKy MEHIIE, HIXK
olToBOi. BuCOKI KOHIEHTpallii ONTOBOI KHCIOTH YTBOpPIOIOThCs mpu pH 6, mio
IIPU3BOIUTH J10 30UTBIICHHS BMICTY aleToina i 2,3-0yTHIeHTIIUKOIIo [5, 9].

HaiiGinpmi 3MiHM B TIporieci OpOIiHHS 3a3Ha€ IyKOp, HaMOUIbIIa YacTHHA
BUTPAYAETHCS HA YTBOPEHHS €TaHOJIY, MEHIIIA — Ha MOOIYHI TPOAYKTH OpoiHHS (BHIII
CIIUPTH, OpraHiuyH1 KUCJIOTH, TJIIEPHH 1 1HII CIIOTYKH).

3a manumu rpadiky KOHIIEHTpAIIS IYKPY B CyCIli MIBUAKO 3HUKYETHCS HAa PaHHIX
cramisx OpoxinHs (4 — 7 naeHp). MiX BMICTOM IYKpy Ta BMICTOM €TaHOJIY
CIIOCTEPITa€eThCsl 3BOPOTHO-TIPOTIOPIIiHA 3AJICKHICTD.
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Puc. 50. Ilunamika 1iykpiB y BUHOrpagHoMy BuHOMatepiai (2016-2019)

OCHOBHHMM TMPOAYKTOM CHUPTOBOTO OpOAIHHS € €TaHOJ, SIKUH YTBOPIOIOTH
OpLKIKI Mg yac 30popkyBaHHS LyKpiB. DakTUYHUN BUX1H €TaHONy 3 | © 1ykpy
ctaHoBUTh 0,58 — 0,6 MJI, 110 3aJE€XKUTh BiJl CTaHy Ta pacu ApiKIXKiB. [lokazana Ha
PUCYHKY 3 KpHBa ONUCYE THWHAMIKY BMICTY €THJIOBOIO CIIMPTY Y BUHOMAaTtepiaii. Sk
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BUJHO 3 TMPEACTABICHUX JAaHUX MIHICTh OTPUMYBAaHOTO BHHOMATEpIaly JEIl0
3HMKYEThCS Ha 7 1 15 100y.
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Puc. 51. Jlunamika eTUIOBOTO CIIUPTY y BUHOTpaHOMY BuHOMaTepiani (2016-2019)

Taka jauHaMika  E€TWJIOBOIO  CHUPTY  TOSICHIOEThCS  IHTEHCHQIKAIIEIO
KUTTEISITTLHOCTI IPIKIKIB, 110 CYTTPOBOKYETHCS 30UbIIeHHIM KibKocTi COg2, KU

y CBOIO YEpry, BHHOCHThH 3 30POKYIOUOTO CEpEeOBUINA JIETKOJETKI apOMaTHYHI
pedyoBUHU 1 eTusioBuid crupt [20].
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Puc. 52. JIlunamika 3MiHA BMICTY I[yKpiB Ta €TaHOJIy NMpU OpOAIHHI cycia 3a il

ko1 mikpodopu (2019).

[Tpu 30pomxyBanHi cycima B iHTepBaii 7 — 12 mid cmoctepiraeTbest nesKe
3HIDKEHHS IBUIKOCTI YTBOPEHHSI €TAHOIY, MOMJIMBOIO TIPUUHNHOIO OYJIM HECTIPUSATIUBI
YMOBH OpOJIIHHS: BUCOKA KUCJIOTHICTh Ta HUXKYA KOHIEHTpAI[iS MOXUBHUX PEUYOBUH.
Hakonmuenns eranony 3akiHgywmiocs Ha 12 moOy i #ioro BmicT ckimagaB 9,6 % 00.
006’emna yactka etusoBoro crupty 3rigHo JJCTY 4806:2007 «Buna. 3aranbHi TEXHIUHI
YMOBHY» JIJIsl OUTUX CyXuX BHHOMaTtepianiB ckiamae 9,0 — 14,0 % [11]. Takum uuHOM,
OTpUMaHU BUHOMATEpial BIATOBIAB BUMOTaM HOPMATUBHOTO JJOKYMEHTY.

OpraniuHi KHCIOTH BU3HAYAIOTh OAKTEPHUIMAHI, CMAKOBI Ta apoMaTH4HI
BJIACTUBOCT1 BUHA. HenocTaTHs KHUCIOTHICTh pOOUTH CMaK BHMHA MPOCTUM, BUCOKA —
MIPU3BOJIUTH JI0 PI3KOTO, TPyOOro CMaky, TOMY Ba)KJIMBO 3HATHU SIK1 3MIHU BOHU 3a3HAIOTh
B IIpOIIeC1 BUPOOHUIITBA MOJIOUX BUH. OpraHiyH1 KUCJIOTH YaCTKOBO HAJXOISTh Y BUHA
3 BHUHOTPaJy 1 YacCTKOBO YTBOPIOIOThCS y Mpoleci pepMeHTalii sk 1HTepMeaiaHTh
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Metabonismy JpixmkiB [7]. Ha pwuc. 4 mnpenacraBiieHi maHi AOCHIIKEHb MO
BCTAHOBJICHHIO BMICTY OpraHIYHUX KUCJIOT y BUHOMAaTepial.
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Puc. 53. JlunaMika TUTPOBaHUX KHUCIJIOT y BUHOTPAJHOMY BUHOMATEpiali

B mpormeci 30pomKyBaHHS Cyclia YTBOPIOETHCS BHHHA, MOJIOYHA Ta OITOBA
KHACJIOTH, TPU OAHOYACHOMY 3HMKEHH1 BMICTY s0Jy4HOI, TUMOHHOI 1 OYpIITHHOBOI
kucior [10, 17, 20]. Anani3 ¢i3uko-XiMIYHOTO CKJIaay BUHOMATEpialliB, OTPUMAHUX B
yMOBaxX MIKPOBUHOPOOCTBA 3a KJIACHYHOIO TEXHOJIOTI€I0 BHUPOOHUITBA OUIHUX
BUHOTPAJHUX BUH, MOKa3aB, 110 MOKA3HUK TUTPOBAHOI KUCIOTHOCTI, 3HAXOAMBCSA B
mexxax 7,3 r/mv°, pisess pH — Ha piBHi 3,5. He3HauHe 3HMKEHHS THTPOBAHOI
KUCIIOTHOCTI 1 pH mpm 30poKyBaHHI MOXHA TMOSICHUTH 3MIHAMU BMICTY Ta CKJIaIy
kuciot [19].

He3nauyne 3011bIIeHHS BMICTY TUTPOBAaHUX KHCJIOT B TIpoIieci OPOJIIHHSI ME3TH,
OCKUTBKH MPOBOWIM TIEPEMIIIYBaHHS, 110 MOJIIIIINIO MPOIeC eKCTPAKIli OpraHiuHUX
KHCJIOT 3 BaKyoJed KIITHH M'SKyIa ST BHHOTPaIy, A€ B OCHOBHOMY MICTAThCS
opraniuHi kucyiotu [18]. KoHueHTpailii opraHidHUX KHCJIOT, 10 BH3HAYAIOTh CMakK 1
rapMOHINHICTh OyKeTa BMHOMATEpialy, IOKa3aB, IO iX MacoBa KOHIIEHTpAIlis HE
30ajlaHcoBaHa, BIAMIUYEHUN MIIBUIIICHUN BMICT YCIX MEBHUX OpPraHIYHUX KUCIOT. [Ipu
MpOBEJICHHI jerycramii Oyjo BigMIYEeHO, IO BHHOMATEpiaJl CBITJIO COJIOM STHOTO
3a0apBJeHHS, 3 YACTUM, BUHHHM apOMaToM, 3 TIOBHUM CMaKOM, aji€ HETapMOHIIHOIO
cBikicTio. Ilicns 3akiH4eHHs OypHOTOo OpOJIHHS CIOCTEPIra€ThCsl TMOCTYIIOBE
3MEHIIICHHS KUCIOTHOCTI 30pO/I’KyBaHOTO BUHOTPAHOTO Ccycia o 6,7 1/1.

XiMiuHi 1 pi3uyH1 aHATI3U JO3BOJISIIOTH TUTBKH B JCSKiN MIpU 0XapaKTepU3yBaTH
CKJIaJI 1 IKICTh BUHA. Y BHHI € 3HAYHE YHCJIO PECUOBHH B JIY)KE MIHIMAIBHUX KITBKOCTSX,
SKi B&KKO BU3HAUWUTH CYYaCHUMHU METOJAaMU aHamizy. MiX TUM, BOHH MOXYTh MaTu
ICTOTHHIA BIUTMB Ha OyKeT 1 cMak. ToMy He3aMIHHUM METOJOM OIlIHKH SIKOCTI BUHA €
nerycrtariis [2]. OpraHoJenTHYHI BIACTUBOCTI BUH ()OPMYIOTHCS 32 paxXyHOK B3a€MOJI1i
apOMaTUYHUX 1 CMAaKOBUX XapaKTEPUCTHUK, NPHUOMY apOMATU4YHI CTBOPIOIOTH
3Me0UTBIIIOTO JETKI 3'€JHAHHS, 3 IHIIOTO OOKY, CMAaKOBI KOMIOHEHTH BIUIMBAIOTh Ha
BMICT JIETKMX PEUOBHH B TapoBii (a3, iX po3MoAL1 1 CIIBBIIHONICHHS, 110 CBIAYUTH PO
HEPO3PUBHICTH TpoIiecy aerycraiii [25].

OpraHosienTUYHi BJIACTUBOCTI BUH (OPMYIOTHCS 32 PaXyYHOK B3aeMOJIi
apOMaTUYHUX 1 CMAaKOBUX XapaKTEPUCTHUK, MPHUOMY apOMATU4YHI CTBOPIOIOTH
31eOUTBIIOTO JIETKI 3'€JTHAHHSI, 3 IHIIOTO OOKY, CMAaKOB1 KOMIIOHEHTH POOJISIThH BIIUB HA
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BMICT JIETKMX PEYOBHUH B apoBiii (ha3i, iX po3MoILy 1 CIIIBBIIHOIIEHHS, 0 CBIAYUTH PO
HEPO3PHUBHICTH Mporecy aeryctamii [25]. OCHOBHI e€JIeMEHTH BWHA, IO OILIIHIOKOTHCS
MpH JIeTycTallli, - IPO30pICTh, KOIIp, apoMar (OyKeT), CMaK, THIIL.

Konip BuHa 00yMOBI€HUI NMPUCYTHICTIO MEIAHOUIUHOB 1 (PEHOJBHUX PEYOBHH.
3 dheHoIbHUX 3'€THAHB 3a0apBIICHHS BUHY HAJIAI0Th: JICHKOAHTOLMAHBI (JIAOUJIbHI, TOMY,
JIETKO OKUCIIOIOTHCS 1 MOJIIMEPU3YIOThCS, 00YMOBIIOIOTH 3MIHY KOJIBOPY YEPBOHUX BUH
npu Ao03piBaHHi), ¢aBoHU 1 (JIaBOJTOHM (KOBTHM KOJIpP), aHTOIMAaHU (PI3HOMAaHITHI
BIITIHKUA (D10JIETOBOTO 1 CHHBOIO KOJIbOPIB). BykeT BHHa, 0O0yMOBJIEHUN apoMaToM
JETKUX PEYOBHMH, BTOPMHHUX 1 MOOIYHUX HPOAYKTIB CIHMPTOBOrO OpOJIHHS cycna 1
TOJJOBHUM UYHWHOM apoOMaTOM pPEYOBHUH, IO YTBOPIOIOTHCS B MPOLECI BUTPUMKH 1
TEXHOJOTTYHUX 00po0OK BuHA. CMak BUHA, BITYYTTS, 1110 BUHUKAE MPH i HEJIETKUX 1
JETKUX PEUYOBHMH BHHA, HA CMAaKOBlI PELENTOPH JIIOJAMHH, PO3TAlIOBaHI Ha SA3UII 1
CIM30BOi 000JI0HKK poTa. OCHOBHUMH CMAaKOBUMHU O3HAKAMH BUHA € CIUPTYO3HOCTD,
TEPIKICTh, COJIOAKICTh, KUCIOTHICTh, TOBHOTA (€KCTPAKTUBHICTH) 1 TAPMOHISI.

B xoxi mochimkeHs Oyia mpoBejeHa OpPraHOJICITHYHA OIIHKA JOCIIKYBaHUX
3pa3KiB BUHA, pe3y/bTaTH npeacTasieHi B Tabuumi 20.

Tabruys 20

Opra”osienTH4YHA OLIHKA CTOJOBOr0 BHHOMATEpPiany

IToka3HuKHU XapakTepucTuKa MakcumanibHui 6an

ITpo3opicTe | mpo3ope 6e3 OJIMCKY 0,4

Kouip SICKpaBUN «KUBHI) KOJIP 0,4

Apomar Jy’K€ TOHKUH, pa3BUHEHUN, HDKHHM 2,4

Cwmak n00pe BUpaKeHa KUCIOTHICTb, CBIKICTS 1 4.1
TapMOHIYHICTh CMaKy

TunoBicTh | HEBENWKE BIIXWUJICHHS B THIY, 100pa 0,8

3a pe3ylbTaTaMy OPraHoJICITUYHOI OLIIHKK BUHO oTpumaio 8,1 6anis 3 10. Buno
Ma€ COJIOM'SSHO-)KOBTHM KOJIp, MPUEMHO BUPAKEHUN apoMaT BUHOTPAIHUX Arifg. Cmak
13 CKJIAJIHOI0 TOHAJIBHICTIO JOOpE BUPAKEHOI KUCIOTHICTIO. CMaK 371aroKeHUM,
Oaratuii. TpuBanuii MpUEMHUN MiCISICMaK.

BUCHOBKHU

Otrpumani (i3UKO-XIMIYHI TMOKA3HUKH JOCIIKEHOI IUIOJOBO-STIAHOI Ta
BUHOTPAJIHOI CHUPOBUHU 3HAXOAATHCI B Mexkax, 10 HopmytoThes JCTY nns
BUTOTOBJICHHSI CTOJIOBUX BUHOMaTepiamiB. lle 103BOIUTH BUKOPHUCTOBYBATH 11 IS
OTPHUMAaHHS BHCOKOSKICHOT BHHHOT TIPOTYKIIii.

OTtpumani gaH1 MiATBEPIKYIOTh, 110 PU OPOJIIHHI CyCiia pa3oM 3 IEPETBOPEHHSIM
IyKPIB 3MIHIOETHCS CKJIJl 1 CITIBBIIHOMIEHHS OpraHiyHUX KUCIOT. CKiIaa opraHiYHUX
KHCIIOT BIUIMBAaB HA MOBHOTY 1 KUCJIOTHICTh BUHOMAatepiamiB. 3mian pH oOymoBieHi
mpoliecaMd  HOBOYTBOPEHHSI ~ KHUCJIOT (BUHHOIO, MOJIOYHOIO Ta  OLTOBOIO).
OpraHoJyienTUYHI TOKa3HUKHU, OTPUMaHUX BUHOMATEPIaiiB BIAMOBIIAI0Th OUTUM CyXUM
BuHaM. HenonikoM BUHOMaTepialiB Oyja He30ajaHCOBAHA KUCIOTHICTh Ha MOYATKY
TEXHOJIOTTYHOTO MPOIECY BUTPUMKHU (3€JI€HA KUCTOTHICTB).
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TakuM YMHOM, MICAS NPOBEIECHHS KOMIUIEKCHOI OIIHKHM SIKOCTI BMHA MO>KHA
3pOOHUTH BUCHOBOK, 110 3 copTy JIiBisl OTpUMYIOTH JI€TKl 1 HIXkH1 0111 BUHA 3 HIKAaBUMU
BIITIHKaMH B apoMarti 1 KOJIbOpi.
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Tema 3.5. BagockoHaJleHHSI TEXHOJIOTI BHIOTOBJIEGHHS  KOHCEpBIB Ta
KOHIMTEPCHLKUX BUPOOiB 3 IJIOA0BO-ATIAHOI CHPOBHHH
KepiBHuK TEMU O. B. I'puropenko
Buxonasui K. A. I'apabaxiii
B. B. Kapnaymenko

Po3ain 3.5.1 YaockoHaIeHHS TEXHOJIOTil BAPOOHMUTBA MACTHIBHO-MAapMeJIaJHNX
Ta ’KeJIeHHUX BUPOOIB 3 IUVI010BOI CHPOBHHH

OpHi€ero 3 akTyallbHUX MNpoOJieM ramy3i € po3poOKka HOBHX 1 YJOCKOHAJIECHHS
ICHYIOUMX TEXHOJIOTIH MacTHJIbHO-MAapMENaJHUX Ta JKEJICWHUX BHUPOOIB 3 TUIOAOBOT
CUPOBHHHM 3 METOI0 PO3IIMPECHHS AacCOPTUMEHTY Ta JoJaBaHHS (DYHKIIIOHATBHUX
BJIACTUBOCTEM 111€1 rpyIi BUpOOiB.

JIBotIapoBuii Mapmenaa BITHOCUTHCS JI0 TPYHH KOMOIHOBAaHUX KOHIUTEPCHKUX
BUPOOIB, 1110 CKJIAIal0ThCs 3 HaniB(paOpUKaTiB 3 pI3HUMHU CTPYKTYPHO-PEOJIOTTYHUMH 1
OpPTaHOJICITHYHUMH  XapaKTEepUCTUKaMH. Take TO€THAHHS Hajgae  BUpoOam
npuBaOIMBUI 30BHIIIHIN BUTIISI, 1 MPUEMHI CMAKOB1 BJIACTUBOCTI. JlJi peryiroBaHHs
CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEN BUPOOIB 0€3 1yKpy a00 31 3HUKEHUM BMICTOM,
i 3a0e3meueHHs HEOOXIHOI TEKCTYpH MOXKYTh OyTH BHUKOPHCTAaHI pEryJsaTOPH
KOHCHUCTEHIlT (K MpaBuUiIo, ToJlicaxapujin). 3 1i€i TOYKH 30py OCOOJIMBHI IHTEpEC
IPEJICTABIISIE MOMIIEKCTPO3a, BUKOPUCTAHHS SAKOI PU BUPOOHHUIITBI MapMENIaIHUX Mac
J03BOJINTh ~ OTPUMYBaTH  MACTWIBHO-MapMmenaaHi  BUpoOM 3 HEOOXiTHHUMHU
BJIACTHUBOCTSIMHM, 3a0€3ME€UUTH BUCOKI TOKA3HUKH SKOCTI MTPOIAYKIIi I€ETUYHOTO
NpU3HAYECHHSI, 3aTHOT 3a/I0BOJILHUTH BUCOKI BUMOTH Cy4acHOTO CIIO’KHMBAya.

OcHoBHi MaTepiaau aocaigxkeHHs. B pe3ynbraTi 10ciKeHb BCTAHOBJICHO, 1110
3aMiHa TJIFOKO3H, MAaTOKH 1 TOJIOBUHH ITyKPY B PEIENTYPi XKEJISHHOTo Mapy JT03BOJISIE
OTPUMATH AParji 3 HEOOXITHUMHU CTPYKTYPHUMH BJIACTHBOCTSAMHU. [Ipu MoBHIN 3aMmiHi
BCIX IIYKPUCTHUX KOMIIOHEHTIB Ha KPOXMAJIbHI CHPONHU CIOCTEPIra€ThCsl 3HMIKCHHS
MIITHOCTI Aparito Ha neKThH1 Ha 36%, a Ha arapi — Ha 45%. [Toka3aHo, 110 MOBHA 3aMiHa
BCIX I[YKPUCTUX KOMIIOHEHTIB CHPOIIAMH CYMPOBOKYETHCS 3HUKEHHAM B 1,8 pasiB
B'A3KOCTI MapMeIaJHUX Mac Ha MEeKTHHI 1 30UIbIICHHSIM B 2,5 pa3u — Ha arapi.

Ha mizmcraBi onmtumizaiiii TEXHOIOTTYHUX TApaMeTPiB IPUTOTYBAHHS 30MBHUX Mac
Ha MEeKTUHI MPU BUKOPUCTAHH] (PPYKTO3HU 3 TOJIIEKCTPO30I0 PEKOMEH/I0BAHO 3HUKECHHS
TeMriepatypu 30uBanHs Ha 10 °C, 1m0 103BOJISIE CKOPOTUTH TPUBAIICTH 30MBaHHS Ha 4
XB. BcCTaHOBIEHO, MIO BUKOPUCTaHHS KPOXMAJIbHHUX CHPOIIB Yy TIO€JHAHHI 3
MOJTIICKCTPO3010, a TaKOX (PYKTO3M 3 TMOJIISKCTPO30K0 3HHXKYE I1HTCHCHBHICTD
30UTBIIICHHST CYXMX PEYOBHH TpH 30epiranHi B 3,2 pasu, crpuse 30€peKEeHHIO0 SKOCTI
JIBOIIIAPOBOTO MapMeiaay, OCKUTBKH CIIOBUIRHIOETHCS 3aIyKPIOBaHHS BHUPOOIB TMpHU
30epiranfdi 1 iX OpraHOJICNITHYHI 1 CTPYKTYPHI XapaKTEPUCTUKH HE MOTIPITYIOTHCS
MPOTATOM YChOTO HOPMATHBHOTO TEPMiHY 30€piraHHs.

BucnoBkn. Ha miacraBi y3araJibHEHHS  TEOPETHYHOTO  Marepiamy i
EKCIEPUMEHTAIBHUX  JOCHIKEHb  OOIPYHTOBAaHO  JIOUUIbHICTh  BUKOPHUCTAHHS
KpPOXMaJIbHUX CHUPOMNIB B TEXHOJOril JBONIAPOBOTO MapMenaay Ha pI3HUX
nparieyTBoptoBauax. [lokazaHa MOMXJIMBICTh PETYJIIOBAHHS MILMHOCTI YKEJIECHHOTO
MapMenaay Ipy 3aMiHl IyKPY Ha KPOXMaJIbH1 CUPOIH 1 GPPYKTO3Y 3 MOJIAEKCTPO30IO.
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Po3ain 3.5.2 YaockoHa/leHHSI TEXHOJIOTilI BUPOOHHUITBA Ta po3poldKa peuenrtyp
BUIITHEBOT O /IZKEMY 3 10JaBAHHSIM MEKTHHOBMiCHOI CHPOBUHH

Ha nymky Oararbox BITUM3HSIHUX 1 3apyO1KHUX YYEHHMX, OIHUM 13 €(DEKTUBHUX
Croco01B KOPEKIlii MOpyIIeHh OOMIHHUX MPOLECIB B OpPraHi3Mi JIIOAUHU € YUHHUK
xapuyBaHHi. Came TOMY BHMHHMKA€E HEOOXIJHICTh PO3POOKM Ta BUPOOHHUIITBA
MOBHOIIHHUX XapuyoOBUX MPOAYKTIB. J[JI1 IBOTO MPOTIOHYETHCS KOPEKTYBAaHHS iXHBOTO
XIMIYHOTO CKJIally ¥ MIJBUIIEHHS B HUX BMICTY BITaMiHIB, MIHEPaJIbHUX EJIEMEHTIB,
MEKTHHIB, 110 3aTPUMYIOTh HAJAXO/KCHHSI IITKIUTMBUX PEUOBUH JIO0 OPTaHI3MY JIFOJUHH,
MiABUIIYIOTh HOTO 3arajJibHy PEe3UCTEHTHICTh. SIK TMEpPCIEKTUBHHWM JETOKCUKAHT Y
npo(iTaKTHYHOMY H JIIKyBAJIBHOMY Xap4yBaHHI, 110 HEUTpaJi3ye€ IIKIJJIUBY IO
METaJiB 1 JomoMara€e ix TO030yTHCS, BUKOPHCTOBYETHCS TEKTUH 1 IMEKTHHOBMICHI
npoayktu. Jlo ocTaHHIX HajeXaTh JHKEMH, BApPCHHS Ta IHII MPOIYKTH IMEPEPOOKH
pPOCIMHHOI cupoBUHU. OTHAK TXHE BUPOOHUIITBO HAa CHOTO/IHI 3HM)KYETHCS Yepe3 HUZBKY
KOHKYPEHTOCTIPOMOXKHICTh Ta OTHOMAHITHICTh aCOPTUMEHTOBI.

OO0O0B'SI3KOBOI0 YMOBOIO ISl BUPOOJICHHS JPKEMY TPUCYTHICTh Y CUPOBHHI HE
meHmie 1 % MeKTHHOBUX PEYOBHMH Y TOEJIHAHHI 3 TAaKOI X KUIbKICTIO KUCJIOT. [lpu
po3po0IIi penentyp axkTyaJbHOK € TEXHOJOTIS MPOAYKTIB 13 3aJlaHUM XIMIYHUM
CKJIaJOM, a TaKO0X IPOCKTYBAaHHS PEIENTYPHOr0 0araTOKOMIIOHEHTHOTO CKJIaTy
XapYOBHUX CYMIIICH .

JJist BU3HAYEHHS! ONTUMAJIbHUX CIIBBIHOIIIEHD CKJIaly KOMIIOHEHTIB PELENTYPH
JOITUThHA OMTUMI3Allis TEXHOJOT1 CTBOPEHHS KOMIIO3UIlii, a HE KIHIIEBOTO MPOAYKTY,
OCKUIBKHM i1 XapaKTepUCTHKU SIKOCTI € KEPOBAaHMMH Ha BIIMIHY BiJ] TAKUX TOTOBOTO
npoaykTy. Och YoMy MPH CTBOPEHH1 0araTOKOMIIOHEHTHOTO MIPOJYKTY HEOOX1THO:

— BpaxyBaTu XIMIYHUH CKJIaJ MPOAYKTY, IKHI MPOEKTYETHCS;

— CKJIacTH 0aJlaHCOB1 PIBHSHHS 32 XIMIYHHM CKJIQJIOM;

— BCTAHOBUTH OOMEKEeHHS (BIIMOBIIHO J10 BUMOT HOPMaTHUBHHX
JIOKYMEHTIB).

00’exTH Ta MaTepiaJu J0CTiIKEHD

3 MeTor0 30arayeHHs! BUIIHEBOTO JHKEMY MEKTUHOBMICTHUMHU PEUYOBUHAMU OYII0
BUKOPHUCTAHO TakKi COpTH TUIOAIB 1 sArig sk Jxonaromnnm (s6:1yko), copT SnmepHa
(cMoponuHa), copt Kapat (arpyc) Ta Copt Houkep Ban Terc (mopiuka).

Copm eiopuonoi euwni Hiuxa GopMye BeIHKI TUIOAN, MAacOI0 HE MEHIIIE 7 TpamiB
KokeH. KIiCTIHKM MaloTh MHPOKOCEPALCBUAHYIO (OPMYy, TOKPUTI TJISTHCOBOIO
HACHYCHO-YEPBOHOI0 IMKIPKOI. M'SIKOTh BHUIIEHb TpYXKHAa 1 COKOBHTA, 3amax
BUIIIHEBUH, & CMAK - YEPEIIHEBUM.

Kicrouku mmomiB cepegHboro po3mipy, 100pe BIIAUISIOTECS BiJf M'SKOTI.
Jlo3piBae ypoxkai, sIK Kaxe OMUC COPTy, B cepenmni jita. Hiuka gocuth moOpe
TIepeHOCHTh TPAHCIIOPTYBAHHA. 1i IIIOIM MOKHA TIEPEBO3UTH HA 3HAYHI BiACTaHi, mpu
IIbOMY BOHU HE BTPATATH CBOIX BIIACTMBOCTEW. 3 OJHOTO JepeBa MOXHa 310paTu He
oinpme 10 kimorpamiB maosiB. ToOTo, HA3BaTH BUITHIO BUCOKOBPOKAWHUM HE MOYKHA.
OnHak, HeAOCTATHS KUIBKICTh IJIOA1B KOMIIEHCYEThCS 1X SKICTIO.

3a cmakoM sriaku Hiuka xuciyBaTi, ajie, He3BaKalouM Ha 11, MalOTh ITUPOKUN
CIIEKTp 3aCTOCYBaHHs. BUIIIHI aKTUBHO BXXMBAIOTh CBIXKUMHU, 1X CYyIlIaTh, MOPO3sTh. Kpim
TOTO, 3 TUIOJIIB TOTYIOTh BapCHHS, MMACTUITY, JKEM a00 KOHCEPBYIOTh iX.
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IDiconacono (abnyka). Otpumanuit Bif cxpemnryBanHa [ongen /[lemimec 3
Jlxonatanom. S16myka «JI>koHaroynm» marTh JOCUTh BEJIMKI PO3MIPH, a Bara OJTHOTO
oy Moxe BapitoBatucs Big 170 mo 6inbm Hik 250 rpamiB. XapyoBa IHHICTh: OUIKIB
— 0,45 1., xupiB 0,46 r., ByrneBonais 11,75 r.

Abnyka copty «JoHaroam» BIAHOCITBCA JO IUIOAIB  YHIBEPCAJIHHOTO
NpU3HAYEHHS. IX MOKHA BUKOPMCTOBYBATM B CBIKOMY BHIVIAI, a TaKoX Jis
KOHCepBallli, a caMe BUTOTOBJIEHHSI COKIB, KOMIIOTIB, mope. Copt 3aTpeOyBaHui JIs
MIPUTOTYBAHHS CYXHX MOPOIIKIB JIJIsl TUTSYOTO XapUyBaHHS, @ TAKOX B IKOCTI CHPOBUHHU
JUTSl BApEHHSI, JPKEMIB 1 IECEPTIB.

CTiliKicTh 10 TPUOHMX 3aXBOPIOBaHb BIHOCHO BHICOKa. [lepcrieKTMBHUU st
Creny Ykpainu.

Copm Aoepna (cmopooura) BITHOCUTBCS A0 YOPHUX COPTIB CMOpOAIHM. SAroau
BEJIMKI, JaHUH COPT CMOPOJMHU € PEKOPJCMEHOM 3a BEJIWYHMHOK IioaiB. Ha omHii
TUIOJIOHDKKY HalluyeTbes 10 10 sarin, pisHoi BenuuuHu. HaltGinbina sroga nocsarae 1o
8-10 rpam. Ilnomm 4yopHOro KOJBOPY, Kpyrioi ¢opmu. SIroma 3 JOCHTH TOBCTOIO
MIKIPKOIO 1 IpIOHMMH >KOBTO-KOPUYHEBMMH HACIHHSIM BcepeauHi. M'SKOTh MIUIbHA,
COKOBHTa, CMOPOJWHA BOJIOJIE€ COJOJIKO-KHCIMM HACUYCHHMM CMAaKOM 1 NMPUEMHUM
apomaTtoM. J[o3piBaHHS ST MOYMHAETHCS B YEPBHI 1 BXKE JIO CEPEIUHM JIiTa STOJU
MOBHICTIO TOTOBI J10 30MpaHHS.

Copm Kapam (arpyc). CopT paHHBOTO CTPOKY JOCTUTaHHS. Sroau Bemuki (4,6-
6,7 ), OIHOMIpHI, IMHUPOKO-OBAIBLHOI (POPMHU, TEMHO-UYEPBOHOTO KOJIBOPY, 3 CYyXUM
BiIpuBOM. M’KOTh COKOBHUTA, KHCIIO-COJIOJIKA, HDKHOTO cMaKky (8,6 Oana). 3HIMambHA
CTUTJIICTh HAacTa€ y TpeTid aekani yepBHs. [IpumaTHi 70 MEXaHI30BaHOTO 30MpaHHS.
Buxopucranus yHiBepcaiabHe. TpaHcrnopTabenbHICTh BUCOKA. Y TUIOAaX MICTUTHCS, Yo:
CYyXHX PO34MHHUX peuoBHH — 11,4, iykpiB — 7,0, kuciot — 1,2, a Takox, Mr/100 T cupoi
macu: Bitaminy C — 20, dheHOMpHUX crionyK — 93. Copm Honxep Ban Temc
(nopiuka). CopT paHHBOTO CTPOKY JOCTUTaHHA. KyIIli CHIIBHOPOCITi, TPAMOCTOS Y1, JIUIIIE
IiJi MAacO BEJIMKOIO BpPOXKAI TUIKM HaXWIAIOThCS. [laroHW TOBCTI, JIOBTi, JIETKO
JIaMarOThCSI B OCHOB1 OaratopiuyHux rinok. JIucTs TeMmHo-3enene, mKipscre, rohpoBaHe,
IUTACTUHKA T10 IEHTPAJIbHIN JKUJIII CKIIaJICHa, B OCHOBI IJTACTUHKA CEPETHBOTINOO0KA 3
IIUPOKOIO BUpi3Koto.  ['pona mosri, 3 17...25 kBiTKamu, po3MiiieHi rycto. Sromu
Benuki (maca 0,7...0,9 r), BupiBHSHI, OKPYTJIi, TEMHO-YEPBOHI, KUCIO-COJOK], CMaYHi.
CamorumiHicTh BUcoKa. CTIMKHNA MPOTH TPHOHUX XBOPOO.

MeToanka npoBeaeHHsI J0CTiTKeHb

JIist BUpOOHUIITBA JPKEMY 13 TUIOJIB BHIIHI OTPUMYBAIU IUIOJOBY Macy TMICII
TOTNepeIHbOI MiATOTOBKH, COPTYBAHHS, MUTTS, BUJANEHHS KiCTOUKH. i 3MilTyBamm 3
MIATOTOBJICHUM I[yKPOM, JOTPUMYIOUHCH PEIENTYPH 3aKJIaJKi KOMIIOHEHTIB. [momoBy
Macy yBaproBaiu, 3a 5-10 XB 710 3aKiHUEHHS BapiHHA J0JaBali CTPYKTYPOYTBOPIOIOUE
Mope ¥ BapuIIn JI0 BMICTY CYXUX PO3YMHHUX PEYOBHH Y TOTOBOMY MPOMYKTI HE MEHIIIE
68 %. Jl>xem (pacyBann B Tapy 3aKyMOpPIOBAJIM Ta CTEPHUIII3yBaju 32 BCTAHOBICHUMU
pexumamu. JlJIS TPUTOTYBaHHS  CTPYKTYPOYTBOPIOIOYOTO TIOPE IUIOAW TMOPIYOK,
arpycy, s0JyK CMOPOAUHY MiJAaBajay COPTYBAHHIO Ta IHCIEKIIi1, MUJI1 B MPOTOYHIH BO1
omanmryBasim 3-5 xB mpu Temmepatypi 90-100 °C. Po3Bapeny Macy mpoTupain depes
cuta 3 11ameTpoM oTBOpiB 1.2 1 0.8 MM.

YMOBU NpoBeAeHHS A0CTiKEHHS
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3 MeTOow TIABUILIECHHS O10JOTIYHOT I[IHHOCTI JKEMIB 13 BHUIIHI HUISIXOM
ONTUMI3aIlli PEeUENnTyp 3a PaxXyHOK J0JaBaHHsS MEKTHHOBMICHOI CUPOBHHHU (TIOPIUOK,
arpycy, 4OopHOI CMOpPOJMHH, sIOJyK) 3aCTOCOBAHO MOJENl MPOTrHO3YBaHHSA iXHBOTO
ckiany. OTpuMaHi po3paxyHKHU MEPEBIPEHO EKCIEPUMEHTATBHUMHU JOCHII)KEHHSIMU.
[IpoexTyBaHHs Ta PO3pOOKYy 3AIMCHEHO 3 JAOTPUMAHHSIM BHMOT MIOJ0 MO>KJIMBOCTI
MIPOBEJICHHS 0araToBapiaHTHUX PO3PAXYHKIB, KOHKPETHUI BUOIp SKUX BIIOYBAETHCS 3
ypaxyBaHHSIM TEXHIYHUX, TEXHOJIOTIYHUX 1 OpraHizaliiHO-eKOHOMIYHUX YMOB
BUPOOHHUIITBA.

3rifHO 3 BUMOTaMHU TEXHOJIOTIYHOI 1HCTPYKI[li OTpUMaHy IUJIOJOBY Macy Micis
NonepeHbO1 MIATOTOBKM BHILIHI (COPTYBaHHS, MMHTTSA, BUJAJICHHS KaMIHUYMKA),
3MIITyBaJIM 3 IYKpOM U yBaproBaiu. 3a 5—10 XB 10 3aKiHUEHHS BapiHHSA J10/1aBaliv
CTPYKTYpPOYTBOPIOIOUE MIOPE, IS MPUTOTYBaHHSI IKOTO MOPIYKH, arpyc, s01yka if 9opHa
CMOpPOJIMHA TPOXOJWJIM COPTYBaHHS Ta 1HCIEKI[II0, MUTTS Yy TPOTOYHIA BOII,
OonanmyBanHs 3—5 xB npu Temneparypi 90—-100 °C Ta mpoTHpaHHS yepe3 cuTa 3
niametpoMm otBopiB 1.2 1 1.8 mM. [Ipouiec BapiHHS JKEMIB 3aKIHUYBAJIM MPU BMICTI
CYyXUX PEUOBUH He MeHuIe 68 %, micis yoro po3(hacoByBaiu B Tapy Ta CTEpUIII3yBalln
32 BCTAHOBJICHUMH PEKUMaAMH.

Pe3yabTaTn nociaiaxeHn

3a pe3ynbTaTaMu JIOCHIPKCHh BCTAaHOBICHO, IO CYXHX PEUYOBHHHU Y JDKEMI
KonuBaroThes Big 67.7% no 68.8%: HaiimeHme y s0dMy4HOMY, HalOuIblmie — y
OPIYKOBOMY TIOpE, BMICT IyKpY — Big 62.2% 10 62.4%, TuTpoBanux kuciot — Big 0.9%
10 1.2%, pozunnoro nektuny — Big 0.6% mo 1.08.

3HayHa YaCcTHUHA CyXMX PO3UMHHHMX PEYOBHUH JpKeMiB, a 1e 91 %, mpunanae Ha
ykpu. BMicT  TUTpoBaHMUX  KHUCIOT y JDKEMax KOJMBaBCA Yy  Meax
1 %. e cranoButh mumie 1.5-1.7 % BMICTy CyXuX pO3UYMHHUX PEUYOBHH, ajie IIIIKOM
JOCTaTHBLO ISl KeneyTBopeHHs. KOHCHCTEHITIS Ta CTPYKTYpHO-MEXaHI9H1 BIACTUBOCTI
JUKEMIB TIOB’SI3aHI 3 BMICTOM TNEKTHHY, MPOTE BMICT HOro y BHUIITHEBOMY JIKEMI
KOHTPOJIBHOTO BapiaHTa 3aHu3bkuil — 0.38 %.

[3 3aMiHOI YacTHHU IUIOJOBOI MacH BHIIHI Ha IOpe  sS0dydHe,
YOPHOCMOPOJIMHOBE, MOPIUKOBE, arpycoBe B KUIBKOCTI 10 % BMICT MEKTUHY B MPOTYKTI
minBuIIKuBCs B 1.6 pa3u. 3aMiHa MacH BHUIIHI Ha 25 % 4YOpHO- CMOpPOAHHOBOTO U 35 %
s0myuHoro ta 40 % arpycoBoro i mopiukoBOro Mmope 30UIbIINIA KUTBKICTh TIEKTUHY B
1.8—2.8 paszu. IligBumienHs BmicTy nektuHy n0 Mexi 0.7-1.0 % Hagae BUCOKUX
KEJICYTBOPIOIOYNX BIACTUBOCTEH JOCIITHUM 3pa3kam jpkemy (auB. Tadin. 1). Jxemu

BUIITHEBO-S0TyIHH, BHIIIHEBO-YOPHOCMOPOANHOBUH, BUIITHEBO-TIOPIYKOBUH,
BUIITHEBO-AIPYyCOBUH OI[IHEHO JETYCTaTOpAMH HA BIIMIHHO .
BucHoBkH

B pesynbTaTi mOChimKeHh BCTAHOBJICHO, IO BMICT CYXHX PEUYOBHHH Y JDKEMi
KOJUBaeThecs Bim 67.7% no 68.8%: HaiimMeHme — y sSOJMydHOMY, HaWOLIbIIE — Yy
MOPIYKOBOMY ITIOpE, BMICT IyKpY — Bif 62.2% mo 62.4%, tTurpoBanux kuciaot — Big 0.9%
no 1.2%, po3uunnoro mnektuHy — Big 0.6% ngo 1.08. Cyxi peuoBunu Ha 91%
CKJIQJIalOThCS 3 IIYKDPY.

3a nopgaBanusM 10 % cMmopoauHu, arpycy, siOJIyK 1 TOpIYKHM BMICT MEKTHUHY B
JKEMOBI BAa0Cs 301IbIIUTH B 1.6 pa3u, a mpu noaaBanHi 25% , HaBITh 1 10 2.8 pa3m.
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[TinBumenHs: BMicTy nektuHy g0 mexi 0.7—1.0 % Hamae BUCOKUX KEJICYTBOPIOIOYHX
BJIACTUBOCTEH JTOCHIAHUM 3pa3KaM JKEMY

BusznaueHo, 1110 BUpOOHUIITBO JXKEMY 3 J0/IaBaHHSIM NMEKTUHOBMICTHOT pEUOBUHU
CYTTEBO TOKpAIlye HOTO OpPraHOJICNITUYHI BJIACTUBOCTI 32 MOKAa3HUKAMHU — 30BHIIIHIN
BUTJISIZT, KOHCUCTEHIlIA, apoMaT 1 cMmak. lle moB’s3aHO 3 TapMOHIMHUM MO€IHAHHAIM
BUIIHI 3 JKEJIEYyTBOPIOIOYMM MIOPE 3 IHIIMX BUAIB CHUPOBUHHU. J[>KEMH BHILIHEBO-
A0MyYyHU,  BUIIHEBO-YOPHOCMOPOJMHOBUN,  BUIIHEBO-NOPIYKOBUM,  BHILIHEBO-
arpycoBUH OILIIHEHO JEryCcTaToOpaMH Ha BIAMIHHO.

JloBeneHo, 10 Il OTPUMAaHHS JKEMY 3 JKEIenoJI0HOI 4 KOHCUCTEHIIIEIO
BIIMIHHOT sIKOCT1 HeoOXiqHO Ha 40 % 3aMIHUTH BHIIHEBE 5 MIOpE MOPIYKOBUM abo
arpycoBum, abo Ha 35 % — s10ayunum, abo Ha 25 % — 6 YOPHOCMOPOIMHOBUM.

OTxe, BUPOOHUIITBO [>KEMY 3alpONOHOBAHUM CIOCOOOM CYTTEBO IMOKpAIIy€e
HOTr0 OpraHojenTUYHI BJIACTUBOCTI 3a TIOKa3HUKAMU  30BHIINIHBOTO BUIJISIAY,
KOHCUCTEHIIIi, apomaTy 1 cMaky. lle moB’s3aHO 3 rapMOHIWHUM MOETHAHHIM BHIIIHI 3
KEJICYTBOPIOIOYNM ITIOPE 3 1HIIUX BHUJIIB CHPOBUHH.

Po3gin 3.5.3 YaockoHa/IeHHSI T€XHOJIOrI BUPOOHMITBA KOHLEHTPOBAHOIO
SI0JIy4HOT0 COKY.

Marepiajiu Ta MeTOAM TOCJTIIKEHHSA

ExcniepumenTtanbHa vacTMHa poOOTH, TpoBOAMIIAcS B Jiabopartopii kadenpu
XapYOBUX TEXHOJIOTIA Ta TOTEIbHO-PECTOpPaHHOI cipaBu TaBpiiiCbKOTO JEepKaBHOTO
arpoTeXHOJIOTTYHOTO yHIBepcUuTeTy iMeHi Jimutpa MoTopHoroO.

OOG'extoM nocaimkeHs Oymu sionyka (coptu: UYemmion, [Nommen, Jlexocta)
KyJIbTHBOBaHI B 3aropi3bKiid 001aCTI OCIHHBOTO 1 3MMOBOTO  ypOJKaro.

[ToBTOpHICTH MOCHIAIB Oya M ITAKPATHOIO.

AkicTh SO0IYYHOTO COKY OOYMOBIIOETHCS OCOOJHUBOCTSAMH ITOMOJIOTTYHHX 1
TOBAapHUX COPTIB, YMOBaAaMHU BHPOIIYBaHHs IUIOJIB, CTPOKAMHU 30HUpaHHS, MEPioJIoM i
yMOBaMH 30€piraHHs Ta TPaHCIIOPTYBaHHS IUIOIB 1 TEXHOJIOT1€0 BUTOTOBJICHHS COKY.

XiMIYHUH CKJIaJ] Ta OPraHOJICTITHYHI BIIACTUBOCTI COKIB 3aJI€’KHO BiJl COPTY SOTYK
3HAYHO BIIPI3HAIOTHCS.

Copt Uemrrion — cMak s0;1yka UeMItioHa BiTHOCHUTBCS IO COJIOJKUX JICCEPTHHUX,
OIIIHIOETHCS B 5 OaliB, TUTBKH M’ SIKOTh HE HAATO COKOBUTA, JOCUTH MTyXKa. S01yko Mae
NPUEMHUM apoMaT 1 TOHKOIO IIKIPKOI, aje TMpu I[bOMY MIUIbHOK. Tomy
TpPaHCTIOPTAOENbHICTh TUIOJIB cepenHs. JISKKICTh BpOXkKalo 3aJeKHUTh BiJl MICIS HOTO
30epiranHs: B XOJIOIUIBHINA KaMepi — 0 5 MICSIIB, y morpedi — A0 2 MICSIIIB.

Copt l'onpen — si6myka Benuki: 160-200 T, piBHOBaXkH1. 30BHINIHIN 3a0apBICHHS
IUIOIB B TIEPIOJ] TEXHIYHOI 3pITOCTI 3€JEeHYBaTO-)KOBTUU 3 3aiiMae 3HAYHY TUIOINILY
PO3MHUTO-CMYTaCTUM OPaHKEBO-YEPBOHUM PYM'sIHIIEM, OUIbII BUPAKEHUM Ha IJI0J1AX,
AKi POCTYTh Ha HE3arylIeHl, BIIKPUTHUX MPSMOTO TMOMAJaHHS COHSYHHX IMPOMEHIB
rinkax. M'SKoTh CEpeNHbOi MIUTFHOCTI 3 XapakTEPHUM COPTY KPEMOBUM BIATIHKOM,
CMakK JECEePTHUM, KUCI0-COTOAKUI

Copt Mekocta — moau Oubli 3a cepeaHid posmip, Baroto 170 - 210 r,
BHCOKOTOBAapHi, OJHOMIPHI, OKpPYTJi, 3€JICHyBaTO-)KOBTi, 3 OpPaH)XEBO-YEPBOHUM
PO3MUTO-CMYTaCTUM SICKPaBUM PYM'STHIIEM KU 3'ABISIETHCA B KIHII ceprHs. M'SIKOTb
YKOBTA, IIJIbHA, COKOBUTA, BIAIMIHHOTO, 1YK€ TApMOHINHOT0, KUCJIO-COJIOJKOTO CMaKYy.
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JI1st BUpOOHUIITBA KOHUEHTPOBAHOIO SIOIYYHOTO COKY 13 I0JIYyK MU OTPUMYBAJIH
IJI0JIOBY Macy MicHs MONEPEIHbOT MATOTOBKH, COPTYBAaHHS, MUTTSL.

OCHOBHUMHU COKOYTPUMYIOUHUMHU PEUOBHHAMH € TIEKTUHU, TOMY iX 0OpOOISIIOTH
MNEKTONITUYHUMH (DEPMEHTaMU, SIKI PO3IIEIUIIOI0Th MEKTUHOBI pe4oBUHHU. DepMEHTIB
nonaoth y kiibkocti 0,05% Big macu Me3rd (abo poOssAte MpoOHY 0OpoOKy
dbepMeHTamMu, 00 MEPEBIPUTH iX aKTUBHICTH). /{151 mpoOHOT 00poOKH Cik HArpiBalOTh
1o 30-40°C, 3mimyroTh 3 ¢pepMeHTaMH Yy CHiBBiAHOIIEHH 5:1 1 3anumaioTs Ha 20 XB.
[lotim y migirpity no 40-45°C me3ry BHOCSTh BH3HAU€HY KUIBKICTh (DEPMEHTY 1
BUTPUMYIOTH BiJl 3 710 6 T0JI. 3aJI€XKHO Bl CAPOBUHHU, a TIOTIM MPECYIOTb.

SI6nyka € 3HAYHOK CHUPOBHHOIO NJIi BUPOOHMIITBA COKY , 3aBJISIKU JOCHTH
BUPIBHSAHOMY ITYKPOBO-KHCIIOTHOMY 1HJEKCY. BigHOIIEHHS Macu I[yKpy 10 Macu
KUCTIOTH B 171 1I0JIy4HOTO COKY KOJIMBAETHCS B cepeiHboMy 15:1.

BukopucrtanHiO ~ (epMEHTIB  POCIMHHOTO  TOXO/KCHHS B XapyoBid
IPOMHCIIOBOCTI OCTaHHIM 4YacoM HaJaeTbCsi Oarato ywaru. Jlns 30UIbIICHHS
COKOBiJIIaul SIOJYK 3a JIOMOMOTOK COJIOJOBUX (DEPMEHTIB BUKOPHCTOBYBAIH COJIOJ
SYMCHIO, OTPUMaHUK IPU TaKKMX YMOBax: 3€pHO NPOMHUBAIM B TPOTOYHIN BOII,
3amouyBasin npu Temneparypi 16-17 °C mpotsirom 24 roauH i1 BUTPUMYBAIM NpU
temreparypi 20-25 °C. Ha 4-5-y noOy mpopoiiieHe 3epHO — COJI0 BUKOPUCTOBYBAITH
JUTSI OTPUMAaHHS COKIB.

3actocyBaHHs (EepMEHTIB € €(EeKTUBHUM TEXHOJIOTIYHUM TIPUHOMOM, SKUN
OPUBOJUTH 10 30UIBIIEHHS BUXOJY COKY, MOJIETIIYE MOTro MOJajbllie BiIIUICHHS,
30UTBIIIY€E TIBUAKICTH BUJTYYEHHS COKY 3 CHPOBHHH 3 METOIO 30UTBIIIEHHS COKOBIAAYH 1
MaKCUMAaJILHOTO 30€peKeHHs 010JIOTTYHO aKTUBHUX PEUYOBHH B TOTOBOMY ITPOTYKTI.

OO6poOka MEKTOMITUYHUMH (EepMEHTAMHU CIIpUSi€ PYHHYBaHHIO TEKTHHOBHUX
PEYOBHMH B KJIITHHI IJIOIIB, B PE3YyJIbTAT] YOTO MOJIIMIITYETHCS BUIUICHHS COKY 13 M’ SIKOT1
1 30UTBITYETHCS BUX1T COKY.

depMeHTHI TIpenapaTd BUPOOJISIOTh Ha CHEIialli3oBaHUX 3aBojiax (epMEHTHOT
IPOMHUCIIOBOCTI TIPW BUPOINYBAaHHS Ha PI3HUX MOXHUBHHUX CEPENOBUIIAX KYJIbTypHU
IUTICEHEBHUX I'PUOKIB .

["oToBi oumteHi hepMEHTHI MpemapaTy MalOTh BUTJISA CyXOT'0 MOPOIIKY 1 MatOTh
BHUCOKY (DEpMEHTATUBHY aKTHUBHICTH, TaK IO NIl pyWHYBaHHS MEKTUHOBUX PEYOBHUH Y
bpykTOBOMY CHUpOBHHY NOCUTh nonatu nmo mesru 0,05-0,1% mopomiky. AKTHBHICTB
HEOUHMIIIEHUX TmpemnapaTiB Huwxk4de. [l kpamoro posmnoautry ¢GepMeHTy MOpPOIIOK
CIIOYATKY 3JIMBAIOTh HEBEJIMKOIO KUIBKICTIO BOAM, PETEIHHO NMEPEMINIYIOTh 1 TOAI0Th
OTPUMaHy CYCIIEH31I0 10 po3apo0eHol TIo0B01 Macu (Me3ru), Harpitoi mo 35-40°C.
Me3sry 3 (hepMEHTHUMH MpernapaToM BUTPUMYIO A0 1 roguwHu. 3a 1el Jac MeKTUHOBI
PEYOBHHU PYNUHYIOTBCA.

B pesynbrati BUXif s0Iy9HOTO COKY 3aBISKH (DepMEHTHIH 00poOIi 30UTBITYEThCS
npubau3Ho Ha 15-25%.

Pe3yabTaTi 10ocaigKeHHs

BaxxnuBrMu moka3HUKaMU SKOCTI CHPOBHHH € OPTAaHOJCNTHYHI mapameTpu. B
X0J11 IPOBEICHHS JOCTIIKEHh MU BU3HAYAJIM 3alax, CMaK, 30BHIMIHIN BUTJISIA, KOJIp Ta
KOHCHCTEHI110. HailsickpaBiluM apoMaToM xapakTepusyBaiucs siojiyka copty [onnen,
MpO 10 CBIIYaTh PE3yJbTATH OPraHOJICNITHUYHOI OIIHKK. YCl COpTH SIOJIyK MaJu
BIIMIHHMNA 30BHINIHIM BUIJISL Ta KOHCUCTEHIIFO. HaiBuim Oanu 3a IMOKa3HHUKOM
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3abapBiieHHs oTpuManu copTu ['onaen ta Jlekocta. 3a cMakOBUMH XapaKTEPUCTUKAMU
HaWOLIbII BUpaXXeHUM cmak OyB y copta ["onneH.

TakuMm 4MHOM HalBUIIHM 0aj y pe3ynbTaTi OpraHoJENTUYHOTO aHa13y OTpUMAaIIU
s6myka copty lonnen — 4,8, neuro HWXKYiM orpuMaB copT Jekocta 4,5, Ta HaltHUKYIH
6as1 otpumMas copT Yemmnion — 4,3.

3amax

5
4
3
2

Komip
1

30BHINIHIA )
Koncucrenmis
BHUTJIST
=o—=Yemmion =E-TonacH JlexocTta

Pucynok 54. Jliaepama cuposunu 3a opeanoienmuynumu NOKA3HUKAMU

BaxxnmuBuM moka3HUKOM SIKOCT1 CUPOBUHU JUIA i1 IPUIATHOCTI 10 BAKOPUCTAHHS
y KOHCEpBHIH Taiy3i € MacoBa 4acTka Iykpi. HalOinpImmii BMICT IyKpl Manu si0myKa
copty Uemmnion — 11,4, a HaitmeHnmuii BmicT Jlekocra.

He MeHI BaXmuBUM KpUTEpiEM BiOOPY € TUTPOBAaHA KUCIOTHICTH. 3a piBHEM
TUTPOBAHOI KUCIOTHOCTI A0JyKa copTy Haibunbiie B copti YemmioH - 1,4, HaiiMeHIIe
Hexocra — 1.

OpHak TOKAa3HWKOM SIKM BHU3HAYa€ CMaK CHPOBHHU € ITYKPOBO-KHCIOTHHUI
1HEKC. 3a pe3ybTaTaMy IPOBEICHUX OCITIKEHb MA BCTAHOBWIIH 10 HAMOTBIITUM BiH
OyB s s10;1yK copty JlexocTa.

TutpomeTpuuHmii METOJ| aHaji3y BUKOPHUCTOBYBAIHM JJII BU3HAYCHHS BMICTY
Bitaminy C. [locmimxkenHs BMicTy BitamiHy C 6a3yeTbcs Ha 3AaTHOCTI aCKOPOIHOBOT
KHCJIOTH JI0 OKHCHEHHS B JeriipoackopOiHOBY 2,6- muxmopodenominaodenon,
OKHCJIFOI0YH aCKOPOIHOBY KHCJIOTY, BITHOBIIOETHCA A0 0e30apBHOI crmoiyku. Po3unH
HaTpi€eBOI codi 2,6- auxiopodenoninaodenony (peaktuB TiibMaHca) B HEUTpAIIbHOMY
1 JIy’)KHOMY CEpeJOBUIIl Ma€ CHUHE 3a0apBJICHHSIM, B KHUCIOMY CEPEIOBHIII MpHiiMae
pokeBe 3a0apBIICHHS.



93

Coprt, Mipa CTUIJIOCTI Ta YMOBH BUPOIIYBAaHHS BIUIMBAIOTh Ha BMICT y IUIOJAX
BiTaMiHy C OUIBLIOIO MIpOIO, HIXK Ha 1HIII cKi1agoBl. CepenHs KUIbKICTh aCKOPOIHOBOT
KHCIIOTH B s01yKax, BuponryBanux B Cremy Ykpainu, —9 mr /100 r cupoi macu. 3a
pe3ysIbTaTaMK HAIOTO NOCHIIKEHHS, CEpEIHIN 1HTepBall KOJIMBaHH1 BMICTY BiTaMiny C
(L-ackopOiHOBOT KMCIIOTH ) 3aJI€3KHO BiJl TOMOJIOTTYHOTO cOpTy ckianae 8,5 — 10,5 mr%.

Jlist BUpOOHHMITBA COKIB OUIBII MPHUAATHI COPTU 3 BHCOKOI COKOBHUTICTIO
(onTUMaIbHUM BMICTOM BOAM, CYXUX PO3UYMHHUX 1 EKCTPAKTUBHUX PEUYOBUH),
MOMIPHOIO ~ KHUCJIOTHICTIO, HE3HAYHOIO  KUIBKICTIO  JYOWJIBHUX  PEYOBHMH  Ta
MaKCUMaJIbHUM BMIiCTOM O10JI0T1YHO aKTUBHUX PEYOBUH (HAIMIPUKIIAJ, 3a1i3a).

AKTHBHY KHUCJOTHICTb BHU3Hauyajid MOTEHI[IOMETPUYHUM CIIOCOOOM 3
BUKOPUCTaHHAM npuiiany pH-MeTpa Ta iHAMKATOPHOTO €JIEKTPOY.

Cyxuil 3ajdMIIOK JOCTIKYBaIM 3 BHUKOPUCTAHHSAM pedpakTOMEeTpUYHOro
METOJy, SIKUi 0a3yeThCsl HA BUMIPIOBaHHI1 OKa3HUKA 3aJIOMJICHHS CBITJIA.

Tabnuysa 21
XiMIYHMH CKJIaJ CHPOBHHH (A0IyK)

Ha3sga copty Macosa | Turpos. yxpoku | pH | Bitamin | Oprano-
YacTKa | KUCJIOT. CJIOTHUH C JenTHUIHA
IIyKpIB, THJIEKC. orinka(5-0.)
%

YeMmIrioH 11,4 1,4 8,14 3,24 |9 4.3

Tonnen 9,9 1,2 8,25 3,1 |85 4.8

JlekocTa 8,4 1 8,4 3,54 | 10,5 45

Haiikpammum copToM [jisi BUTOTOBJICHHS KOHILIEHTPOBAHOTO COKY BHOpaHO
lNomneH, Tomy 1m0 KWOro IMOKa3HMKHW MAarOTh HAWKpaIly OpPraHOJICNITUYHY OIIIHKY Ta
apoMaTH4YH1 BJIACTUBOCTI.

BceranoBneno, mo 3 g0ayK TiAAaHUX MOMEPENHid TepMidHIA 00poOIil BUXin
KOHIIEHTPOBAHOTO COKYy cTaHoBuUTh 70% (Ta6n.21) . Ilpum mpoBenenHi QepMeHTHOI
00pOoOKH BUX1JT COKY ICTOTHO 30UTBIIY€ETHCA 1 CTAHOBUTD 85%.

Tabnuys 22
XiMiYHMH CKJIaJ KOHIEHTPOBAaHUX S0JYYHHUX COKIB 0e3 00poOkuH Ta 3
(bepMeHTHOI0 00POOKOI0

HaiimenyBaHHs KonnenrpoBanuii KonnenrpoBanuii
sOTyuHUH CiK (3 a0y4HUi CiK (3
nomepeHIM bepMeHTHOL
OJIaHIITyBaHHSIM) 00poOKOI0)

Buxin coky, % 70 85
Bwmict cyxux peuoBuH, % 14,8 12,5
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BMmicT cyxux po3uMHHUX 13,0 11,2
pedoBuH, % (3a

pedpakToMeTpoM,

MacoBa yacTka Cyxux 66 65
pedoBUH, %o

Macosa yactka 1ykpiB, % 20 19,9
TutpoBaHa KHUCIOTHICTH Y 1,0 1,0
NepepaxyHKy Ha si0Jy4Hy

[{yKpOBO-KMCIOTHUHN 1HIEKC 20 19,9
MacoBa vactka ocany, % 1,9 1,7

3a moKa3HMKaMU XIMIYHOTO CKJIaJly 30KpeMa BHUXI1J COKY, BMICT CyXUX PEYOBHH,
BMICT PO3UYMHHUX CYXMX PEUOBHMH, MacoBa YacTKa CyXHMX PEYOBHH, MacoBa 4YacTKa
I[yKpiB, TATPOBAaHA KUCJIOTHICTh, IIYKPOBO-KUCJIOTHUHN 1HJEKC, MacOBa 4acTKa Ocaiy ,
KOHIIEHTPOBAHUM sIOMydHHI CIK OTpUMaHUW 3 OJaHIIOBaHUX Ta O0OpPOOJIEHUX
depMeHTHUMH TpernapaTtamMu sI0JlyK TPaKTUYHO HE BIAPIZHABCS MPO IIO CBITYATH

pe3yabTaTH MOBEACHUX aHami3iB ( Tadi. 23).

Tabnuysa 23
®Di3uKk0 — XIMIiYHI NOKA3HUKH KOHIEHTPOBAHOIO SIOJYYHOrO0 COKY 3
(hepMeHTHOI0 00POOKOI0

HaiimenyBanus Hopmu miis Jocmimaunii MeTtoan
MTOKa3HUKA COKY 3pa3oK COKY aHai3y
BwmicT TUTp. KHCTOT. 2,0 0,9 ITo
1110 HAlOUIbIIIE I'OCT 25555.0
Macosa yacTka 20 19,9
IyKpiB,%
Bwmict ocany,%, 0,2 0,2 ITo

I'OCT 8756.9
Kouip, OJIMHHUII 0,4 0,4 -
ONTUYHOI MUJIBHOCTI
3MICT TEKTHHOBHUX He He ITo
pPEYOBHUH JIOITYCKAETHCS JIOITYCKAETHCS I'OCT 29059
Jlomitkm He He ITo
POCIMHHOTO JTOMTYCKAETHCS JIOMTYCKAETHC I'OCT 26323
MTOXOJKCHHSI
CTopoHHI JOMIIIKH He He -

JIOMTYCKAETHCS JTOTTYCKAETHCS

MiHnepanbHi He He ITo
JIOMIILIKHU JTIOITYCKA€ETHCS JTIOITYCKAETHCS I'OCT 25555.3

Pozain 3.5.4 YaockoHa/IeHHSI TeXHOJIOrlT BUPOOHMUTBA KOHLEHTPOBAHOI0
CJIMBOBOI0 COKY 3aMOPOKEHOI0.
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Xapaxmepucmuka copmie ciugu, KuoyeHux 0o ekcnepumenmy. Bonounika - copt
CIMBU TI3HBOTO CTPOKY JO03pIBaHHS YKpaiHChKOi cenekiii. OTpuMaHO COpPT B
MariiBcekomy HJII caniBuunta Ykpainu iM.Cimipenko JL.II. B 1997 poii B pe3ynbrati
CXpelyBaHHs COpPTIB YTopKa itaniiickka X Benuka cuns.Cenekiionepu: Inpuumnun L1,
[lleBuenko A.M., Jlackouii B.®.

Cnusu copTy Bosoiika MaroTh Benuki o4, macoto (50-55r.), oBanbHOiI popmu,
BUpPIiBHSHI. YepeBHMII 110B rI1MOOKUH, By3bkuil. Boponka riunboka, By3bka. [lnogonikka
J0Bra, cepeaHboi ToBmMHM. [1IKipouka HEPIBHOMIPHOIO TEMHO-CUHBOTO 3a0apBJICHHS 3
3€JICHYBaTO-(P10JICTOBUMH, 1HOJ1 IpKABUMHU IUIIMAMH 1 KOPUYHEBHMH TOYKaMH, 3
CHWJIBHMM BOCKOBUM HAJIBOTOM. M'SIKOTh J)KOBTO-3€JICHA, IIIJIbHA, XPAIyBaTa, COKOBUTA,
KHCJI0-COJIOAKA, d00poro cMaky. KicToduka cepelHbOi BEIMYHMHH, OBaIbHOI (hopmu,
n00pe BUIAUIIETHCS Big M'SKOTI. YHIBEpCAIHPHOTO BHUKOPHCTAHHS: B)KHBAIOTHCS B
CBDKOMY BUTJISII 1 JIJIs1 IPUTOTYBAaHHS BUCOKOSIKICHUX MPOAYKTIB TEXHIYHOT MEPEPOOKU:
COKIB, BApEHHS, XKEMIB, KOMIIOTIB, CYXO(DPYKTIB, JJIS CYIIKH.

VYropka iramiiiceka (Yropka CounHchbka, @paHIly3bKUii YOPHOCTUB) -CTApIHHUM
€BPOICHCHKUI COPT CIAMBHU MI3HBOTO CTPOKY J03piBaHHA. 3'IBUBCS COPT Ha MIBHOYI
Itamii 1 Bxe B cepenui XX CTOJITTS MpUAO0aB BCECBITHIO MomyJspHicTh. [upoko
nomupeHni B Ykpaini. Ilmogu cepemnporo po3mipy 1 Benuki, Mmacoro (35-50r.),
HeognoBuMipHOMY, TI0JIOBXKEHO-0BaJIbHOT (popmu. ["apHUIT 30BHINITHIN BUTIISA TUIOIB.
[IIkipoyka TeMHO-CHUHS, Maiike YOpHa, 3 APIOHUMH IMIAIIKIPHUMH KpanmkaMu, BKpPHUTa
T'YCTUM MPYIHOBUM HaJIbOTOM. M'SKOTH 3€J€HYBATO-KOBTA 3 OUTUMHU MPOKUIKAMHU, Y
KICTOYKHM YacTO 3 YEPBOHUMH KHIJIKAMH, IIUIbHA, C1a00BOJIOKHICTAs, apoMaTHa, ciado
3araiiHa, COKOBUTA, COJIOJKA 3 JIEFKOK KHCIHMHKOIO, AyXe rapHoro cmaky. Kicrouka
CepeHhO1 BEIMYMHHM, JIETKO BIIAUIIEThCS Big M'akoTi. Ilnomm yHIBepcalbHOTO
npusHavueHHs. [lmogum mpumatHi JUisi TPUTOTYBaHHS BUCOKOSIKICHOTO YOPHOCIHUBY,
KOMITIOTY, COKY, BApEHHS, JDKEMY 1 BYXUBaHHS B CBI)KOMY BUTJISII.

Crenneit (Stenly) - copT CIMBH MI3HBOTO CTPOKY JO3PIBAaHHS aMEPHKAHCHKOT
cenekuii. [Tnogu Benuki, macor (50r.). ObepHeHosienoni0H1 HopMH, HEPABHOOOKI.
BepxiBka oxpyria, ¢gopma miacTaBum BHUTATHYTa (3 IIHiKOK0). BopoHka cepenHpoi
rmbuHN. YepeBHUI OB 100pe BUpaKeHUH, He po3TpickyeThes. [lIkipouka cepemHboi
TOBIIMHM, TYXKOT KOHCUCTEHIII1, BIIIUTSIETHCS HACKITY, 3€JIeHa, TOKPUBHA 3a0ap BICHHS
- TeMHO-(h10JI€TOBa, Mai)ke YOpHA, CYILJIbHA, OMYyIICHHS BiACYTHE. [liMIIKipHI TOYKHU B
CEepeHiill KUTbKOCTI, Oyporo 3a0apBlIeHHS, IITPUXU BiACYTHI. BOCKOBHII HAMIT TyCTHIA.
M'SKOTh >KOBTO-3€JIeHa, XpsllyBaTa, NIUIbHA, COKOBHUTA, apoOMaTHA, COJOJKAa 3
HEBEIIMKOIO0 KUCIMHKOI0, 100poro cmaky. Kictouka cepeaHboi BETHYUHU, TTOJOBXKEHO-
OBaJIbHA, CBITJIO-KOPUYHEBA, TOOpE BIAUISIETHCS BiJl M'SIKOTI.

OcHoBHi Martepianu aociimkenb. [lpu BuiydeHHI COKy Me3Ty MinIaroTh
MIPECYBaHHIO, MTOCTYINOBO 30UIBIIYIOUN THCK, MO0 3armo0irTH MOTPATUITHHIO M'IKOTI B
Cik a00o pO3puUBY MIMIKOBUHU. BHCOKili BHXiJ COKY 3YMOBIIOETHCA €(PEKTHUBHOIO
MoTepeTHH0I0 00pOoOKOI0 cUpOBUHU. KOHIIEHTPYBaHHS COKIB MIJISTXOM BUITAPIOBAHHS
CiJ TPOBOAUTH TAKMM UYMHOM, 1100 MPOIYKT 3a3HABaB MIHIMAJIbHUX 3MIH. Tak,
CycneH31i 1 KOJI0iIHO1 PEYOBUHU 3 BUCOKOIO MOJIEKYJISIPHOIO MAaCOI0 (IEKTUHOBI, O1JIKOBI
1 nyOunbHI) TpPU BUMAPOBYBaHHI OCIJAIOTh Ha IOBEPXHI HArpiBaHHS 1 MOXKYThb
BUKJIMKATH JIOKaJIbHUWA TieperpiB 1 mnpuropaHus. s 30epekeHHs HaTypalbHUX
BJIACTUBOCTEH COKIB BUITAPIOBAHHS MPOBOJSATH 332 SKOMOTAa HU3BKHX TEMIIEpaTyp 1 B
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HallkopoTmiuid TepMiH. DacyloTb CIK CIMBOBUNM KOHUEHTPOBAHMM Yy MOJIMEPHY

ymakoBKy «Tetra Paky, moTiM 3aMOpOXYIOTh Y CKOPOMOPO3HJIBHOMY amapati 3a

temnepatypu MiHyc 35 £2°C npu JOCSITHEHH] TEMIEPATYPH Yy UEHTP1 IPOIYKTY MIHYC

2042°C. 30epiraroTh Cik y MOPO3UIIBHUX KaMepax 3a Temneparypu Minyc 20+2°C.
BucHoBku

1. B pe3ynbrari OOCHIIKEHb BCTAaHOBJIEHO, IO BMICT CYyXHX PEYOBUHHU Y
KOHLEHTPOBAHOMY SI0JIy4YHOMY COKY (3 IOTIepeIHIM OJIaHITyBaHHSAM) CTAHOBUTH 66%, a
3 (hepMEHTHOIO 00pOOKOI0 65%, BMICT IYKpPY B SI0JIy4HOMY KOHIICHTPOBAHOMY COKY (3
nonepeAHIM OnaHiryBanHsiM) 20%, a KOHIIEHTPOBaHUM SIOTyYHUHN CiK 3 PEPMEHTHOIO
o0poOkoro mae 19,9% , BMICT TUTPOBaHMX KHCJIOT HE3MIHHUH Ta JOpiBHIOE 1.
JloBe/IeHO, 110 BHPOOHHMIITBO KOHIIEHTPOBAHOTO COKY 3 (EPMEHTHOI OOpOOKOIO
CYTTEBO TOKpallye Buxia coky (Ha 15%) Ta #oro opraHoJenTUYHI BIACTHBOCTI 3a
MOKa3HUKAMU — 30BHIIIHIN BUTJIS, KOHCUCTEHIIISI, apoMaT 1 CMaK.

2. 3anponoHOBAHO IUISAXU YJOCKOHAJIEHHS TEXHOJOTIl 3aMOpOKYBaHHS
CIIMBOBOTO COKY KOHIICHTPOBAHOTO 13 MaKCHUMaJIbHUM 30€PEeKCHHSIM BHXIJTHHUX
BJIACTHBOCTECH CHpPOBHHHU. B pe3ynbraTi OOCHIIKEHh BCTAaHOBIICHO, IO 3a (PI3UKO-
XIMIYHUMH ~ TIOKa3HMKaMHU  CIK  TICIAsS  3aMOpPOXXKYBaHHA Ta 9  MicsIiB
HU3BKOTEMIIEPATypHOro 30epiranHs 30epir cBoi KOpucHI BiaacTHBOCTI Ha 83-93%, B
MOPIBHSAHHI 3 CBDKHM COKOM. ToMmy OTpHMaHi JaHi IATBEPKYIOTh, IO
3aMOpOKYBaHHA Ta 30epiraHHs 3a HU3BKUX TEMIEpaTyp MaKCUMaJbHO 30epirae
XapyoBYy Ta O10JIOT1YHY IIHHICTH TPOIYKTY.

3. Po3pobiieHo penentypy 1 TEXHOJOTiI0 COKY «MemiTononbChKuii CIMBOBUMA 3
BUHOTPAJHUM BHHOM Ta pOA3MHKamMu». J[o penentypu BXOASTH: TUIOAU CIUBU COPTY
Crenneit, cik s0Jy4HHI, BUHOTpAJHE BUHO, POJBHHKH, IIYKOP OYpSIKOBUM, KHUCIOTa
JUMOHHA Yy TIEBHOMY CITiBBiIHOIIEHHI. J[OBeJeHO, M0 OTpUMAaHUN HOBUU MPOAYKT
BOJIOJII€ BHUCOKHUMHU CIIOKMBYMMHM BJIACTUBOCTSIMHU Ta IIABUIIEHOIO O10J0TrTYHOO
[IHHICTIO.

Po3ain 3.5.5 YaockoHasieHHsI TeXHOJI0Til BUPOOHUIITBA MJIO0BUX KOMIIOTIB 3
BHCOKHUMH SIKICHUMH MOKA3HUKAMH Ta 0i0JIOTiYHOK HiHHICTIO

Bubip TemMu HayKOBHX JOCIHIKEHb OOYMOBIIOETHCS TaKUMH (haKTOpaMu:
BHUCOKHUM TIOMUT Ha KOHCEPBU 03/I0POBYOTO, PYHKITIOHATIBHOTO Ta JUTIYOTO XapuyBaHHS;
30€peKeHICTh Y KOMIIOTaX BHCOKOTO BMICTY BiTaMiHIB, MIKPOEJIEMEHTIB, Xap4OBHUX
BOJIOKOH; 30€peXeHICTh KOJhOpPY CBITI03a0apBIEHUX KOHCEPBIB Ta J00pHX
OpPraHoOJENTUYHUX TTOKA3HUKIB.

Po3poOka perientypu koHcepBiB «KOMITOT aifBOBHIT» 3 TIOTIEPEAHBOI0 0OPOOKOIO
TJIO/IB aiiBU OJaHNITYBaHHSAM Ta OAaBaHHAM 2% acKOpOIHOBOT KMCIIOTH 311MCHIOBATIACS
Ha OCHOBI EKCIEPUMEHTAIbHHX JOCHI/KEHb Ta 3a JOMOMOTOK MaTeMaTH4HOTO
MOJIETIIOBaHHS. 3aBsSKH OJAHIIYBAaHHIO Kpalie 30epircs KoJip y IIMaTO4KiB ailBu;
HEUTpaTi30BaHO MIKPOOPTAHI3MU Ta €H3UMH, fAKI € B INIOJAX TOMY, IO TepMidHA
00poOka jomomMarae BiaTepMiHyBaTH a0o0, B JCIKHX BHIIQJKaX, 3alO0IrTH MpOIECY
NICYBaHHSI; a TaKOXK JOCSIIM PO3M’ SIKIIEHHS CTPYKTYpH M SKOTI aWBH Tepen
KOHCEpBAlli€lo Ta 30epeKeHHs] KOpUCHUX pedoBUH. OCKUIBKU MPH Baplli Ta 30epiraHHi
KOMIIOTIB IIMAaTOYKW allBU MOXYTh TEMHITH Ta BTpaudatu BitamiH C, Oyno MpUUHSITO
pIIICHHS I0AaTKOBE 30aradyeHHs] KOMITOTIB aCKOPOIHOBOIO KHCIIOTOIO.



97

Pe3ynbraTyi BHU3HAU€HHSA OPraHOJIENTHYHMX Ta (I3UKO-XIMIYHHMX IMOKAa3HUKIB

JOCIITHUX 3pa3KiB KOMIIOTIB 3aHECEH1 B Tabmuio 24.

Tabnuys 24

IToka3HUKM SAKOCTi 3pa3KiB KOMIIOTY aHBOBOI0

IToxazHuku KonTtponpe | Komnor aitBoBuii | Komnor aiiBoBuii 3
(KOMIIOT 3 MOMepeHIM MoTNEepeHIM
aiiBoBMil) | OJaHITyBaHHSIM OJIaHIIyBaHHSIM
anBU anBU Ta
noaaBaHHsAM 2%
acKOpO1HOBO1
KHUCIIOTH
Cyxi po34MHHI pEYOBUHU 12 13 16,5
(3a pedppaxTomerpom), %
Hyxpu 4,77 9,36 9,68
(penykyrouitcaxaposa), %
TutpoBaHi KUCITOTH, 0,13 0,16 0,23
mr/100 r
Bitamin C, mr/100 ¢ 4.4 5,5 6,5
JlerycraiiiiHa oIliHKa, 4 4,8 5
6anu

VY kommoTax 3 aiiBu 3 10JjJaBaHHAM aCKOPOIHOBOI KUCIIOTH TUTPOBAHA KUCIOTHICTD
3pocna y 1,8 pasis, BmicT Bitaminy C migBumuses 3 4,4 no 5,5-6,5 mr\100 r. Bumuit
BMicT BiTaMiny C y koMmmoTtax 2 Ta 3 3pa3ka MOPIBHSHO 3 KOHTPOJIBHUM 3pa3koM
TOSICHIOETBCS TIOTIEPEAHBOI0 OOPOOKOIO aifiBH, BHECEHHSIM aCKOPOIHOBOI KHCJIOTH, IO
CIpUSIOTH 30UTbIIeHHIO BMICTY BAP, minBHUIIEHHSIM aHTHOKCHUIAHTHOI aKTHBHOCTI Ta
OUTBII HU3BKMMH PEXKHMaMU CcTepuiiizyBaHHsA. KpiM Toro, mMae Micie MiIBHIICHHS
BMICTY CyXUX PO3UMHHUX pedoBuH 3 12% 1o 13-16,5%, Ta, 30kpema, caxaposu y miogax
(OpIBHSHO 31 3HAYCHHSAMHU Y KOHTPOJIBHOMY 3pa3Ky) 3a paxyHoOK audy3ii caxaposu 3
CHUPOTTY.

BuroToBineHnii KOMIIOT 3 TIONMEpEIHIM ONaHIIYBaHHSAM alBH Ta JOJaBaHHSIM
aCKOpOIHOBOi KHCJIOTH, XapaKTEPU3YEThCS TAaKOXK BIAMIHHOI OPraHOJEHTHYHOIO
OIIIHKOIO SIKOCT1 — 5 OalliB.

Otxe, momepeaHss oOpoOKa MJIOMIB aiiBM ONaHITyBaHHSAM Ta aomaBaHHs 2%
aCKOpOIHOBOi KHCIIOTH TMONIMIIYE OPTaHOJENTHYHI Ta (PI3UKO-XIMIUHI MOKA3HUKU
MPOAYKTY y TOPIBHAHHI 3 KOHTPOJBHHM 3pa3KoM, MPO IO CBig4aTh pe3yabTaTH
JETYCTAIIHHOT Ta EKCIIEPUMEHTAIBLHOT OIIHKU KOMITOTIB.

Cnmcok nmy0Jtikamiii 3a temoro 3.5

1. I'puropenko O.B. Meromomnoris HOCTIKEHHS] PEOJIOTIYHUX XapaKTEPUCTUK
KOHJIUTEePChKUX Mac // BeceykpaiHchbka HayKOBO-MpakTH4HA KoH(pepeniis «I[Ipodmemu
Ta nepcrnekTuBu cranoro po3BuTky AIIK miBaHs Ykpainu» 3a miicyMKaMu HayKOBUX
nociimkenb y 2014 p.: matep. koHd. — Memitonons: THAATY, 2015.
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Po3gin 3.6. OOrpyHTyBaHHA mnapaMeTpiB i PpexXHMIB TEXHOJIOrI BAKyyMHOI'O
0XO0JIOJKEHHS IJ10iB, OBOUIB i fATijg

KepiBHuk Temu O. IL.IIpicc
BignmoBizaabHi BUKOHABII O. I1. JIomeiiko

Meta qocaiIKeHb

Metoro JOCHIIKEHHsI € po3poOKa 1 OOIpyHTYBaHHS pEXKUMIB BaKyyMHOTO
OXOJIO/)KEHHsI 1 30epiraHHsl IUIOZIB uepeliHi, siki O 3abe3nedyyBajiu IMOJAO0BKEHHS
TEPMiHIB KOPOTKOCTPOKOBOTO 30€piraHHs TIOAIB 3 BUCOKOIO SIKICTIO.

Jl7ist mocATHEHHS 11i€1 METH MOCTaBJICHO HACTYITHI 3aBIaHHS:

— TMPOBECTH TEOPETUYHI JOCHIIPKEHHS TPOIECY BaKyyMHOTO OXOJIOKCHHS

IUTOJIIB YEPEILIH];

— JIOCHIWTH BIUIMB BaKyyMHOTO OXOJIO/DKCHHS Ha TPUBATICTh 30epiraHHs Ta

AKICTh TUIOZ1B YEPEIIHI;

— JIOCHIUTHU BIUTUB PI3HUX (HAKTOPIB OXOJIOKEHHS Ha AKICTh TUIOIB YEPEIIIHI;

— eKCINEpPUMEHTAIbHO BHU3HAYUTH 1 OOIPYHTYBATH palllOHAIbHI PEXUMHU

OXOJIOJIDKEHHSI 1 30epiraHHs IJI0/11B YEPEIIIHi;

— TMPOBECTH BHUPOOHWYI BUNPOOYBAHHS BAaKYyMHOTO OXOJOJKEHHS IUIOJIB

YepelHi Ta X MoAAIbIIOT0 KOPOTKOCTPOKOBOTO 30€piranHs.

OO0 exT HOCTITKEHHSA

TexHonOr14HMUI MpoIec BaKyyMHOTO OXOJIOJKEHHS TUIOIB YePEITHI.

IIpeamer nociaixxeHHs

3MiHM TOBapHUX, (I3I0JOTTYHUX Ta XIMIYHUX XapaKTEPUCTHUK TIUIOAIB TMpHU

30epiraHHi 3 BAKOPUCTAHHSAM BaKyyMHOI'O OXOJIOJIXKEHHS.
Marepiaju i MeTOAH TOCTiTKEHD

Jlns mpoBeneHHsS eKCIEPUMEHTaIbHUX JOCTIIHKEHb BIAOMpAINCS palioHOBaHI
COPTH YEPEIIIHI M3HBOr0 CTPOKY aAocturanns: KpynHormiinna, Menitononbcbka YopHa,
VYnaiBiTenbHa, IO BHECEHI B JAEp)KaBHUM peecTp copTiB Ykpainu. ToBapHy 00poOKy
IJIOJIIB YEpelTHi MPOBOAWIN BHOMpAIOUM IUJII, MIIHI, YACTI Ta HE ypakeHl ruroau |
TOBApHOTO COPTY, 3rigHo 3 BuMoramu ['CTY 01.1-37-162:2004.

CBix0310paHi M1011 YepenrHi JOCTABISIIUCS 10 eKCIIEPUMEHTAIIbHO1 JJabopaTopii
opaHKy. TeMIieparypa II0/1iB yepeliHi B e yac ckinagana 25°C. 3paxyBaHHS TUIOIB
nepes Ta MiCHs MPOoIecy OXOJIOMKEHHS MTPOBOAUIIOCS 3a JJOTIOMOTOI0 €JIEKTPOHHUX Bar
3 ToyHicTiO £0,01 T.

ExcrniepuMeHTanbH1 AOCTIIKEHHS 3 OXOJIOAKEHHS TUI0/IIB YEpElIHI MPOBOIUIN
y YCTaHOBIII JIJI1 BaKyyMHOTO OXOJIO/PKCHHSI POCIMHHOI cHpOoBUHH. [[ns1 30epiranHs
BUKOPHUCTOBYBaNACh XonoamwibHa kamepa KXP-6 mpu remnepartypi 0—7°C.

B mpomeci BumpoOyBaHb MPOMYKT 3aBaHTAXXKYBABCS Yy BaKyyMHY Kamepy,
3aKpUBAIOTHCS JBEPIll, 3aMYCKAEThCS BaKyyM-HAacoc (CHouYaTKy APYrud Kackam) 1
BKITFOYA€THCS OXOJIO/KYBaHHS. BinmbHa BO/a TOYMHAE BUMAPOBYBATHUCS, KOJH PiBEHb
BaKyyMy TOBOJHTHCS IO TEMIIEpATypy KHUITIHHS BOJHW MPU TOYATKOBIM TeMIiepaTypi,
BIIMOBIIHIM MTOYATKOBIN TemMmepaTypi OpOIYKTY.
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[Ticas oxonomKyBaHHS MPOAYKTY A0 3a/laHOi TeMIEepaTypud BaKyyM-Hacoc
BIJIKJTIOYA€THCS, BAKYyM 3allOBHIOETHCA. 3a JOMOMOTOI0 Tapsyoro moBiTps abo Boau 3
OXOJIOJKYIOUMX 3MIHOBUKIB BiaganseThcs iHiM. Ilicas 3nmuBy 3 kamepu Tana Bojaa 3
MOBITPSIM T'OTOBA ISl HACTYITHOT MapTii MPOAYKTY.

[1ig yac npoBeaeHHs BUIIPOOYBaHb 3MIHHUMU MapaMeTpaMu OyIin:

1. Tuck (BenmuuuHa Bakyymy B Kamepi), Ia;

2. Temmeparypa nositps B kamepi, C;

3.  TpUBAJICTh OXOJIOJKEHHS MPOAYKTY, XB.

Jlis mpoBeZieHHsI BUNPOOYBaHb TMPOIECY BAaKyyMHOTO OXOJOKCHHS TUIOMIB
YepelHi Ha OCHOBI ICHYIOUMX aHAJIOTIB 1HO3€MHOI'O BUPOOHMIITBA Ta JIITEPATypHUX
mKepen Oylio BIJOCKOHAJIEHO YCTaHOBKY JJISi BAKYYMHOT'O OXOJIO/UKCHHS POCIUHHOT
CHUPOBHUHH, SKa JTO3BOJISE B IUPOKUX MEXaX 3MIHIOBATH i aBTOMaTUYHO MiATPUMYBATH
TeMIepaTypy Ta TUCK BcepenuHi kamepu. KOHCTPYKIlisi YCTAaHOBKH JIJIsl BAKYYMHOTO
OXOJIOJIKEHHSI POCIIMHHOT CHPOBHUHU JTO3BOJISE MIATPUMYBATH HEOOXITHY TEMIEpaTypy
y kamepi (0—7 °C) Ta TUCK, KUl MOXKHA BCTaHOBIIIOBaTH B aiana3oni Big 101 325 [la
(armocdepuuit Tuck) qo 1 325I1a.

O1iHKa BIUTUBY PEKUMY BaKyyMHOT'O OXOJIOJDKEHHS Ha MPOIIEC OXOJIOKCHHS
Ta SIKICTh MPOYKIIii OyJI0 BU3HAYEHO 32 TAKMMH MapaMeTpamHu:

BMicT Bitaminy C, mr/100r;

BMICT IIYKpiB, %

iIHTeHCUBHICTE auxaHHsa, COL/Kr roxu;
3arajbHa KUCJIOTHICTb, %;

BTpaTa MacH, %o;

OIIIHKA TOBApHOI SKOCTI IJIO11B YepelHi, %o;

B01 3aMipu poOJSATHCA Y TPHOXKPATHIN MOBTOPHOCTI JIJIsi KOKHOTO JTOCHTITY.

3a KOHTpOJb TpUAMalKd IUIOAM, [0 HE MiJJaBaINCI BaKyyMHOMY
OXOJIO>KECHHIO.

BusnayeHHs MOKa3HUKIB BUKOHYBAJIU 32 CTAHAAPTHUMHU METOIUKAMHU.

Bin6ip 1 migroroBka mpo6 10 aHaNI3iB MPOBOIUIUCS 3T1MHO 3 METOIUYHHUMH
peKOMeHaaIlisIMHK 31 30epiraHHs Ta MepepoOKH MPOIYKIIiT pOCTUHHHUIITRA.

3anexHICTh BUKOPUCTAHHS PI3HUX PEKUMIB BAKYYMHOTO OXOJIOJKEHHS TIIO1B
YepelnHi BiJl 3MiHM TOBAPHHUX SKOCTEH, 010XIMIYHOTO CKJIaay Ta (i310J0T1YHOTO CTaHy
IJIO/IIB TIPU KOPOTKOCTPOKOBOMY 30€piraHH1 BUBUYaIacs Ha OCHOBI:

— TOBapHOTO aHaNi3y BIAMOBIAHO JO METOMUYHUX PEKOMEHJAIlId 10

30epiraHHIo TUI0/[IB, OBOYIB 1 BHHOTPAIY;

— TOPUPOJHOI BTPATH MAacH BIAMOBIAHO 10 METOJUYHUX PEKOMEHJIAlIi Mo

30epiraHHIo TUI0/(iB, OBOYIB 1 BHHOTPAY.
Brpara macu G, % po3paxoByBaiach 3a (bopMyHOIO'
G = 0 -100%, (1)

n

O’.U"P.W!\’!—‘

ne G,- mouaTtkoBa Maca ILTOAIB YePEIIHi, KT;
Gi — Maca mI0/1iB YepeIrHi Ha MOMEHT JJabOPaTOPHOTO aHaJi3y, KT.
[Ipu nocnimkeHH! BTpaTH MacHu IUIOJIB YEPEIIHI B TMPOIECI BaKyyMHOI'O
OXOJIOJIPKEHHSI 3aCTOCOBYBAJIUCS Pi3H1 METOJIN:
1. Tpaguuiline BakyyMHE OXOJIOMKCHHSI;
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2. OXOJOJUKEHHS 3 PpO3MUIIOBAHHAM BOJIM Ta IOKPUTTAM THOJIETUIEHOBOIO
TUTIBKOIO MEpe]] BAKYYMHUM OXOJIOKEHHS;
3. BaKyyMHE OXOJIOJ)KEHHS 3 BHECEHHSAM JI0 BaKyyMHOI KaMepu MiJJOHIB 3
BOJIOIO.
Marematuuny  0OpoOKy  pe3ysbTaTiB  JAOCIAIKEHb  MNPOBOAWIA 34
b.A. lociexoBuM 1 KOMIT'IOTEpHOIO Mporpamoro Excel.
PE3YJbTATHU JOCJIIKEHb

3a pesynbratamu gociikeHb y 2016-2020 pokax Oysa0 BU3HAYEHO, 10 MEPioj
OXOJIO/PKEHHSI TUIOJIB uepeltHi 3 Temneparypu 25°C 10 TOUKH, KOJM TeMmIeparypa
npoaykty pocsirae 2°C cknanae 40 XB mpu THUCKY Yy BakyyMHid kamepi 29klla.
BunpoOyBanns 0yyo 3ynuHEHO y 111 TOYIll, TOMY 110 MOJajbIlIe 3HIKEHHS] TUCKY Ta
30UTBIICHHS] MEPIOAY OXOJOJKEHHS NPU3BOAUTH 1O 3aMEp3aHHS MPOJIYKTY Ta, SK
HACJ1/I0K, 3HM>KEHHS HOr0 pUHKOBOI BaApTOCTI.

Pe3ynbpTaTi excriepuMeHTaIbHUX BUIIPOOYBaHb IpejacTaBiieH] Ha rpadikax (Puc.
1,2,3).

Ananiz npuBeeHUX TpadUKiB MOKa3ye, 10 YaC BAKYMHOTO OXOJIOJKEHHS BiJ
temreparypu 25°C no 2°C cranoButh 40 xBuimH. KpiM TOro, oXoio/KeHHS SIK Ha
MOBEPXHI1, TaK 1 BCEpEUHI IUTIO/11B YepelIHi BiI0YBA€THCS PIBHOMIPHO MPOTATOM YChOTO
IPOLIECY OXOJIOIKEHHS.

[Tpu 3HTTI TUI011B 31 30epiranHs (ikcyBayiacs ixX BTpaTa Macu:

— uepemHi copry Memitononbcbka 4YopHa: 0e3 momaBaHHs Boau 1,84%, 3
nojgaBaHHsaM Boau — 0,88%, 3 mojgaBaHHSAM BOAM Ta MOKPUTTSAM MOJIETHIEHOBOIO
wtiBkoro — 0,63%;

— copry Kpynnormnigna BinnosinHo: 1,98%, 1,23%,0,96%;

— copry YaiBitensHa: 2,16%,1,64%,1,23%.

30 =
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Puc.55. 3mina TemnepaTypu npu BakyyMHOMY OX0JI0/2Ke€HHI IUI0JiB YepeuIHi
copty MejiTonoibCchbKa 40pHa
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Puc.56 3mina TemnepaTypu npu BAKYyMHOMY OXOJI0/ZKE€HHI IVTOIB YepeHi
copry Kpynnomiigna
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Puc.57. 3mina TemnepaTypu npu BaKyyMHOMY O0XOJI01KEeHHI IUI01iB YepelIHi
copry YaiBiTenbHa

AHaniz pe3ynpTaTiB TaHOTO EKCIEPUMEHTY Ha puc. 4 TMOKas3ye, 10 HAWBHIIE
3HAUEHHs BTPaTH Macu CTAHOBHUTH MPU 3BUYANHOMY BaKyyMHOMY OXOJIOJUKEHHI 0e3
nonaBanHs Boau. L{i 3HaUeHHS CTAHOBIATH IS TJI0/TIB YepentHi MemiTononbscka 4opHa,
Kpynuomnigaa ta Y aisitensna 1,84; 1,98; 2,16% BignmosigHO.

VY Toit ke yac, Mu 06auMMO, IO 3HAYEHHS BTPATH MAacH 3MEHIIYETHCS, KOJHU
MPOIYKT MIIJAETHCS BAKyYYMHOMY OXOJIO/DKEHHIO TPU JIOCTAaTHROMY 3BOJIOYKEHHI.
3HaueHHs BTPATH Macu NpPH J0JaBaHHI BoAM cTaHOBIATH 0,88% Iy1s TUIO/IB YepemHi
copty Memnitononscka 4opHa, 1,23% mus copry Kpynmuommigna, 1,64% nns copty
VY niBiTenbHa.

Haiinmx4i 3HaueHHS BTpAaTH MacH CTAaHOBIATH NPHU PO3NPUCKYBAHHI BOAM Ta
MOKPITTI TIO/11B YEPEITH1 MOTIETUIACHOBOTO T1BKOI0: 0,63%; 0,96%; 1,23% BianmoBigHO
1St copTiB Menitononibeka yopHa, KpynHoriina, Y niBiTenbHa.
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2.2 216

-

Brpara mMacu,%
L2

MemTonomkCcKa Y0pHa KpymHonmpra YV miBITENEHA

B - Brpara Macu npu 3BMYAHOMY BaKYYMHOMY OXOJIOKEHHI,%;

B - Brpara Macu pu BaKyyMHOMY OXOJIO/KEHHI 3 JOJaBaHHSIM BOIH,%;
- BTpaTa MacH NpU BaKyyMHOMY OXOJIO/DKCHHI 3 [0/JaBaHHSIM BOJU Ta
MOKPUTTSM MOJIETUICHOBOIO TUTIBKOI0,%.

Puc. 58. Brpata macu npu BAKYyMHOMY OXOJIO/’K€Hi TUI0IB YepeHi

IIpu anamizi (I3UYHUX XApPAKTEPUCTUK IUIOAIB YEPEIIHl, OXOJOKEHOI
BaKyyMHUM CIOCOO0M, 6a4nMo, 1110 HAHIKYE 3HAY€HHS BTPATH MacH 3a(iKCOBAHO s
II0/IB YepemHi copty Memnitononbebka yopHa (0,63%), muromMuit 06’ €M SIKUX TaKOXK
Habtamkunit (0,78 r/cm®). Ina copry KpynHommigHa 3Ha4YeHHS BTpAaTH MacH Ta
nutomoro 06’ emy 0,96 % i 0,83 r/cm3, a nns copry Yaisitensna 1,23% i 0,91 r/cm3.

TakuM 4YMHOM,MOKHa 3pOOUTH BHCHOBOK, IO ICHY€ JIiHIWHA 3aJIeKHICTh MK
MUTOMHUM 00’ €MOM MPOAYKTY Ta BTPATOIO MacH.

3 MeTO pO3MIMPEHHS TepMiHy 30epiraHHs y BHPOOHUYMX YMOBaxX MpHU
30epeKeHH] SKOCTI IUIOMIB YepelrHi Oylno MPOBEACHO BUBYEHHS 3aKOHOMIPHOCTEH
TUHAMIKH O10XIMIYHMX PEYOBHH 1 OPraHOJICITUYHUX BIACTUBOCTEH IJIOJIB YEpEIIHi
IIPY BAKYyMHOMY OXOJIO/DKCHHI1 Ta 30epiraHHi.

Ha puc. 2 naBeneHo MOpIBHSJIBHI JaHI MapaMeTpiB Ta PEXHUMIB 3BHYAWHOTO
XOJOIUIBLHOTO 30epiranHs (KOHTPOJIBHOTO CIOCO0Y) Ta XOJIOAMIBHOTO 30epiraHHs 3
MOTIEPeTHIM BAKYYMHHM OXOJIOJPKEHHSM TUIOIB YePEITHi.
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Puc. 59. ®izuko-xXiMivHi MOKA3ZHUKHU AKOCTI IJIOAIB YepelIHi.

BucHoBku
TeopeTnuHo OOTPYHTOBAHO Ta EKCIIEPUMEHTAIBHO JIOBEIEHO e(EeKTHUBHICTD
BaKyyMHOT'O OXOJIO/PKEHHSI IUIO/I1B YEpelIHl, 10 MOJ0BXKY€E TEPMIH iX MOJAIBIIOr0
KOPOTKOCTPOKOBOTO 30€epiraHHs.
Yac BakyyMHOTO OXOJOJDKEHHS IUIOIB YEpeIIHi COpTiB MemiTonojbchka 4OpHA,
Kpynuomnigaa Ta Y aiBitensHa Bin temreparypu 25°C no 2°C cknagae 6au3bpko 40
XB.
OXo0J0/KEeHHsI BaKyyMHHMM CIIOCOOOM IIJIOMIB YEpEIIHl SK Ha MOBEpPXHi, TaK i
BCEpE/IMHI IUTO/IB BiIOYBAETHCS PIBHOMIPHO.
3HIDKEHHS TUCKY Y BAaKyyMHIi# kKamepi 3 aTMoc(hepHOro 10 poO0ovoro Big0yBaeThCs 3a
5 xBwimH. Touka crmanaxy B MPOIECi BAKYYMHOT'O OXOJOKEHHS BiJOYBA€THCS MPU
3HaueHHi TucKy 29 xlla. [loganpine 3HMWKEHHS TUCKY MPU3BOIUTH JO 3aMEpP3aHHS
TUJTOTIB.
BcranoBneHo miHIMHY 3al€XKHICTh MK MHTOMHUM O0’€MOM IUJIOJIB YEpPEIIHI Ta
BTpaTOr0 Macu. UM HMXKYe TUTOMHM 00’ €M TUTOMIB YepPEITHI, TUM HIDKYE 3HAYCHHS
BTpaTH MacH, Ta HaBIAKH.
B mporeci BakyyMHOTO OXOJIOMKEHHS TUIOIB YEpEeITHI BHU3HAYCHO MaKCHMAJIbHI
MOKa3HUKW BTPATH MACH TUIOMIB YEPEIIHI PI3HUX COPTiB: MemiTomonbCchka YOpHa -
1,8%, Kpynrormnigna - 1,9%, YaiBitensHa - 2,2%.
JloBeneHo, 10 HAWHIKYI 3HAUYEHHS BTPATH MAacH CTAHOBIISITH MPU MOTEPETHBOMY
PO3MUITIIOBAHHI BOJIM HA MOBEPXHIO MJIOJIB YEPEIIHI Ta MOKPITTI iX Nepel BAKKYMHUX
OXOJIOMKEHHSIM TIOJIETHJICHOBOIO TUTIBKOIO: Memitononschbka dwopHa - 0,6%,
Kpynnomninna - 1,1%, YaiBitensHa - 1,2%.
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8. Ha migcraBi npoBeeHUX BUPOOHUYHMX BUIPOOYBaHb, MOKHA 3pOOUTH BUCHOBOK, 1110
BaKyyMHE OXOJOJKEHHS € IMIBUAKAM Ta €(QEKTUBHUM METOAOM JJIsi OXOJOKEHHS
IUIOJIB YEpelIHl y TNOPIBHSAHHI 31 3BHYAMHUM XOJOIWJIBHHM OXOJIOKCHHSIM.
BakyyMHe OXOJOKEHHS IUIOJIB 4YEpeIlHl [03BOJSE 30UIBIIMTH TEPMIH iX
KOPOTKOCTPOKOBOTO 30epiranss a0 21 faib.
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Tema 3.7 OOrpyHTYBaHHS ICHYIOUHX Ta PO3PO0OKAa HOBUX TEXHOJIOTIMH
BHPOOHUIITBA TA NePepOOKH ICTIBHUX Ta JIKapCbKUX rpudiB

KepiBHuK TEMU bannypa I. L.
Buxkonasiii: Kymuk A. C.

3.7.1 Anaui3 0OioJioriyHoi eeKTHUBHOCTI Ta (pakTOpiB sIKOCTI rpudiB poay
rauBa (Pleurotus (Fr.) P. Kumm) sik mMoneni e()eKTHBHOro KyJIbTHBYBAHHS
KCHJI0TPO(iB 3 BUCOKOI0 PyHKIIOHATBHOK HIHHICTIO.

Meta pocaigxeHb

[IpoBecTu MOp(OIOTIYHY Ta OPraHOJENTUYHY OLIHKY IITAMIB MIMBU JUIS MIT00PY
COPTUMEHTY BHUCOKONPOAYKTUBHUX 1 IIIHHUX 3a CIHOXHBYMMH BJIACTHBOCTSIMHU
KyJbTUBAPIB JJIsl 3MMOBOTO 1 JIITHROTO KYJTUBYBAaHHS Ta MPUIATHOCTI 10 peanizalii y
CBIXOMY a00 nepepoOJIeHOMY BUTIISIIIL.

Marepiajin Ta MEeTOAMKA JO0CTiTKEHb

AnanizyBanu JaHl, OTpUMaHl y pe3yJbTaTi Ja0OpaTOPHUX 1 BUPOOHUYHMX
nocaimkens 3 2011 o 2019 pik BritouHO, ki nmpoBoauiu y nadopatopii TIATY ta Ha
nignpuemctBax DOII CeacthsinoBuu 1 TOB HBII «I'pubnuii mikap» (c. Camose
MeniTonoyibChbKOro paifony 3anmopi3bkoi 00J1acTi).

JocnipkyBaiid 2 Tpymd INTaMiB: 3 HHU3BKOTEMIIEPATYPHUM ONTHMYMOM
miononotmeHHs (12—16 °C — rpyna A) 1 Bucokoremnepatypaum (19-24 °C — rpymna B).
Jlo mepioi rpynu BigHecnu mramu 2301, Z, 2316, no apyroi — 2314, 2456 1431 [4, 5].
Kynerypu mramiB 6yno orpumano 3 Komekiii kynpryp manuHkoBux rpudiB (IBK)
[acTuTyTy 60Taniku iM. M. I'. Xonognoro HAH VYkpainu.

CybcTpat 1151 BUpOIIYBaHHS IJIMBH TOTYBaJIM METOJIOM aepoOHOT pepMeHTaIlll y
Bucokomy mmapi (ADBII) [6, 7]. BukopucroByBaiu pOCIUHHY CHPOBHUHY B TaKHX
Opomopuisx: cojoma suMmeHto mnoapioHeHa (40-60 mm) — 30-50%; nmymmuHHS
consiiHuKa — 45-55%; cino mouepHu — 4-9%; kykypynzsine 6opomno — 1%. 3miHy
pELEenTypH MPOBOIUIN Ha OCHORBI 010XIMIYHOT'0 aHAJI13y CHPOBUHHUX MaTepialiB, CKIIa
AKUX 3aJIe’kaB B/l arpOTEXHOJIOTIYHUX YMOB iX oTpuMaHHs. OCHOBHUM (aKTOPOM IS
KopuryBanHs (Gopmynu cyOcTpary OyB TOKa3HHUK 3arajJbHOTO a30Ty, SKUU
po3paxoByBaiu Ha piBeHb 0,8% (1o cyxiit maci).

Orinky SKOCTiI cyOcTpaTy MPOBOJIWIIM 32 TAKUMHU KPUTEPISIMU: BOJIOTICTh, pH,
BMICT 3arajibHOTO a30TY, BMICT MiHEPAJIbHUX €JIEMEHTIB, CITIBBITHOMICHHS BYTJIEITIO 10
a30Ty, AK1 BU3HAYAIM CTaHIapTHUMU MeToaamu y maboparopii THATY [8].

CybcTpaTHi 0J0KH pO3TAIOBYBAIH Y KaMepaxX BUPOIIYBAHHS IO OJHO30HAIBHIN
CUCTeMi KyJIbTUBYBaHHS Ha CTelakax abo MIABICKOIO 13 CEepeaHIM 3aBaHTAKEHHSIM
kamep Big 50 mo 120 kr/m? [9]. Tlepdopariito 610kiB ipoBoamian po3pizamu 80+£30 MM
TaKUM YMHOM, 1100 BiJIcTaHh MK HUMH cTaHoBWIa 100—150 mM. 3aranpHa TOBEPXHS
nepdopartiii He epepuiryBaia 1,5% moBepxHi GJI0KIB.

[aky6anito cyOcTpaTy NpPOBOAWIM MpU cepeaHid Temmepatypit 15+£5 °C vy
KyJbTUBALIMHIN KaMepl 3aJIeKHO Bl KyJbTypaJlbHUX OCOOJMBOCTEHN IITaMIB 1 CE30HY.
[loBHy KoJsOHIZalil0 CcyOcTpaTiB (QikcyBanu Ha 8+2 100y. 3MiHy mnapameTpiB
MIKpPOKJIIMATY JJIs 1HIIiaIi mIogoHoIIeHHs mournHanu Ha 10 o0y iHKyOari y JiTHINA
nepiof 1 Ha 1642 o0y 11s1 OCIHHBO-BECHSIHOTO MEPIOAY.
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Jlns BU3HAYeHHs 010JI0T1YHOT €(EKTUBHOCTI pPO3PaxXOBYBaJM 3aralibHy Macy
onoBux Tl (I1T) 3 ogHOro 6510KY cyOcTpaty (Bubipka 50 mITYK 1Sl KOXKHOTO IITaMy).
bionoriuny eextuBHicTh (BE) BU3HaYanu TUIbKH AJ1s NEPILOi XBUIII IUIOJOHOLIEHHS 32
dbopmyoro:

MnT
BE = — X100 %
Mcp

ne My, — Maca miao10Bux Ti1, Mg, — Maca cyxoi pe4oBUHHU y OJIO111.
Macy cyxoi pedoBunu (Mp) 3Hax0aumu 3a popmysoro:
Mcp = M6 X (l — KB)

ne Mg — maca 65oky, K; — koedimieHT BOIOroCTi.

[TpoBoauK migpaxyHOK KUTbKOCTI IUIOJOBUX TL1, MACH Ta PO3MIPIB JIs1 KOKHOTO
3pOCTKa, 110 30Upaliv 13 KOXKHOTO OJIOKY CyOCTpaTy 3a Mepiily XBWIKO IUIOAOHOIICHHS.
Po3paxoByBanu koedillleHT acUMETpii 3pOcTKa 3a BIIHOIIEHHSIM IIUPUHH 3POCTKA J10
BHCOTH.

JIi1st MOpgOJIOTIYHOTO aHaIi3y OKPEMHUX IIIOJOBUX TLJ1 BU3HAYAIH IXHIO Macy Ta
Macy Bipi3aHOI IIANMUHKY, IIUPUHY 1 BUCOTY IIAMUHKH, JOBXKUHY HDKKHU Ta ii iaMeTp.
BupaxoByBaiu 1uiony manuHky 3a GopMyIiow MigpaxyHKY IJIONI elinca (3 orisiioM
Ha aCUMETPHYHICTD IIAITUHKH):

S =rxaxb

ne S — IUIomia efinca, & — JOBXKHHA BENHMKOi MmiBBici enirca (1/2 mmpunH
IIaNUHKK), b — MoBKKMHA MaJtoi miBBici exirnca (1/2 BUCOTH IIAMHKH).

BupaxoByBanmm koedimieHTd acuMmerpii manuHku (Kac) 3a BIIHOIICHHSIM
IIMPHUHY IIAMMHKY 10 BUCOTH. Jlo/1aBasii po3paxyHOK KoedilieHTy BTpaT Macu (Kemp)
CIIBBIIHOIIEHHSIM MacH OKpeMOi MIAMMHKMA 0 MAacH IUIOr0 IUIOJOBOTO Tiia IS
MO>KJTUBOCTI BU3HAYEHHS 3MEHIIEHHSI MacH TpuliB, 110 MAIOTh PEai30BYBATHUCS JIUIIIE
y BUTJISII OKPEMHUX MIAMTUHOK (32 Cy4aCHUMHU BUMOTAMH €BPOTIEHCHKOTO PUHKY).

BapiatuBHICTh MOKa3HUKIB po3paxoByBasid 3 BUOipkoro N = 100 sk 11 3pOCTKiB,
TaK 1 I8 [UTOOBUX T1I.

CraructTuydy OOpoOKY JaHUX MPOBOAWIM 3a JOMOMOror makera Microsoft
Office Excel 2016 ta BOynoBanoro komriekcy QI Macros 2020.

Pe3yabTaTn gociixxeHn

CTaTUCTUYHUM  aHATI30M OTPUMAHUX JaHUX HE BHSBICHO CYTTEBHUX
BIIMIHHOCTEH B SIKOCT1 CyOCTpaTiB, BATOTOBJICHUX HA PI3HUX MiAMPHUEMCTBAX METOJIOM
AO®BIII, mo m03BoOJII€ TOBOPUTU TPO CTAOUIHHICTH 1 €(EKTUBHICTH JTaHOiI 0OpOOKHU
CUPOBUHHHMX KOMITOHEHTIB.

®Di3uKO-XIMIYHI TTOKa3HUKHA JOCTIIKYBAaHUX CyOCTpAaTiB BiAMOBIZATM BHUMOTaM
BiTun3HsIHOI HOpMaTuBHOT qokymeHTarii (JJCTY 7316:2013 Mineniit icTiBHUX rpubiB
cyoctpatauii. Texuiuni ymosu [10]) (Tabm. 25).

Tabnuys 25
JInHamika moka3HUKIB cy0cTpartiB, orpumanux merogom AD®BIII
(2014-2019 pp.)

A30T 3arajpHui, 3oua, CmiBBiHO-
% Ha c. p. % Ha c. p. meHHst C/N
2014 73,4+0,5 7,10+0,2 0,90+0,1 5,63+0,3 57+8,7

Pix | Bomnoricts, % pH
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2015 74,0+0,9 6,95+0,1 0,87+0,04 6,84+0,7 57£2,8
2016 73,0+1,4 7,41+0,4 0,54+0,06 9,41+1,1 98+18,1
2017 74,2+1,4 7,61+0,4 0,59+0,05 7,65+0,6 85+6,9
2018 70,6+1,3 7,10+£0,4 0,86+0,1 6,17+0,4 65+9,9
2019 72,1+1,3 7,69+0,4 0,89+0,2 7,57+0,98 69+21,5

BoaHouac BUSIBIEHO 3MIHM BMICTY 3arajbHOrO a30Ty Ta 30JbHUX €JIEMEHTIB Y
cyOcTpaTtax, siki Oynu oTpuMaHi y pi3Hi pokd. OCKUIBKH CIIBBIAHOIIEHHS BYTJIEIIO 10
a30Ty € PO3paxXyHKOBOIO OJMHUIICIO, BIJIMOBIIHO 3MIHIOBAJIMCA J1aH1 1 I[LOTO MOKa3HUKA
[11]. IleBHa nuHAMIKAa BHUMAara€ MOJANBIIOIO BHUBYCHHS, OCKUIBKH € MOXKJIHBICTH
KOPUT'YBaTU KUIbKICTh MOKMBHHX €JIEMEHTIB y CHUPOBHMHI 3MIHAMH B CYOCTpaTHHUX
dbopmynax: 1ogaBaHHSIM ciHa 0000BUX, 3epHOBUX BIAX0AIB 1 T. 1. [12, 13, 14].

VY pe3ynbTaTi CTATUCTUYHOIO aHaji3y O10J0T1YyHOT €PEeKTUBHOCTI 3a(pIKCOBAHO
CYTTEBI BIIMIHHOCTI cepell AOCHipKyBaHuX mramiB (p <0,01) (puc. 60).

90,0
< 80,0
£ 70,0
.Q
= 60,0
=
£ 50,0
-‘é
40 0
,; 30,0
~
2 20,0
ke
2100
0,0
2301 2316 2314 2456
mBE 545 40,0 78,9 42,1 46,8 78,4

Puc. 60. biosioriuna epeKTUBHICTH IITAMIB 32 MEPIIOKD XBUJIEIO NJIO0OHOILIEHHSI
(cepenne 3a 2011-2019 pp.)

Mramu 2316 (A) 1 431 (B) Bxe y mepmy XBWIK IJIOJOHOIICHHS
BUKOPHUCTOBYBaH cyoctpat 3 78 % edextuBHicTIO, 1m0 B 1,52 pa3u mepeBHINyBajo
MOKA3HUKW 1HIMUX KyibTUBapiB. [IponykTtuBHicTe mTamiB Z, 2314 1 2456 Oyna
HEBHUCOKOIO Ta CYTTEBO He BiApizHsiacs. CiiJ 3a3HAYMTH, M0 Maca MEPIIOi XBUIII
TJIOJTOHOIIEHHS € TIOKa30BOIO /IS EKOHOMIYHOTO OOTPYHTYBaHHS BUPOOHUIITBA TPUOHOT
npoaykiii. OgHaK Il MTaMiB 3 KOPOTKUM TEXHOJOTIUHHMM IMKJIOM, TakuxX sk 2314
(361p meproi XBWIT MPOUIIOB Ha 13 eHb Bij IHOKYIAIIT), CITi BpaXOBYBAaTH 1 HACTYTHI
XBUJI1, K1 MOXKYTh ICTOTHO ImiABUIITUTH BE.

3aranom 3a pesynbratamu mopiBHsAHHA cepeanix (U-test) mocmipkyBani rpynu He
MaJld JOCTOBIPHHMX BiJIMIHHOCTEH, IO JA€ MOXKJIHMBICTH TOBOPHUTH IPO JOILIBHICTH
JTITHBOTO» KYTbTUBYBaHHS. 3MiHa IITaMiB JJO3BOJIUTh OTPUMYBATH YPOXKai MPOTITOM
yChOTO POKY 0€3 T0JaTKOBHUX EKOHOMIYHHMX BHUTpPAT Ha OXOJIOKEHHS abo 00IrpiB
KyJIbTUBAI[IMHUX MPUMIILICHb.

3a pe3yJbTaTaMu CTaTUCTUYHOIO aHai3y OyJI0 BU3HAYEHO CYTTEB1 BIAMIHHOCTI
MK MOP(OJIOTIYHUMH TTOKa3HUKAMH 3pOCTKIB (Ta0is. 26). 3pocTKU HAHOUTBIIIOI MacH
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OTpUMYBaJIM TIpU BUpolyBaHHi mrtamy 431 (430,7+27,5 r), a HailMeHITy Macy MaJlu
3pocTku mramy 2314 (83,4+6,7 r). SAxwo y rpyni A mrtaMu He BIAPI3HAIUCS 3a Macolo,
TO y Ipyni B yci mramu Manu iICTOTHY PI3HMIIIO 33 UM [TOKa3HUKOM.

Tabnuys 26
XapakTepucTHKA 3pOCTKIB (oaHOpakTopHuii aHaais ANOVA), p<0,01
[Toka3Huk + Se (cTanmapTHa IIOMHJIIKA)
< 2 N KiIBKICTh IIIOXOBUX TLII,
E 5 Maca. & Mupuna, | Bucora, KOG(l)lIlleliT HITYK
’ MM MM acuMeTpii Cepen |,. . Mak-
MiHI-MyM
HE CHMYM
230 | 266,3° | 161,9°+4,3 |134,1°+43 1,26°+0,03 14,6°+1,| 1 66
1 +23.1 3
A lZ 273,4° | 141,6°°+5,8 | 110,5%5,1 1,33%+0,03 18,8°+1, 1 73
+24.0 6
231 | 220,8™ | 121,7°+5,9 |128,3°+8.4 1,04%£0,04 19,6°+1,| 2 58
6 +19,1 5
231 | 83,49+6,7 | 88,69+5,9 | 63,6%4,0 1,40%+0,03 36,7%+2,| 10 60
4 2
g | 245 | 1880° 169,4%+15, | 139,4°+7.3 1,28°+0,09 19,8°+1, 1 52
6 +12,0 8 2
431 | 430,7°+27, | 184,5°+3,8 | 172,8%+4,1 1,094+0,02 44,132, 4 127
5 3
HIPos 55,8 22,4 16,1 0,12 7,8

MakcuMainbHi po3Mipu y A0Cil Maiau 3pocTku mramy 431 (184,5+3,8 MM 3a
muprHOO Ta 172,844, 1MM 3a BUCOTOIO), TO1 K mTaM 23 14 BiAPI3HIBCS HAMMEHIITUMU
po3mipamu (88,6+£5,9 Ta 63,6+4,0 BinnmosigHo). Koedimient acumerpii (Kac) 3pocTka
XapakTepusye uoro GopmMy: oKpyriry — Koinu Kac OMM3bKUI 10 OAUHUII, PO3IMIUPEHY —
3a Kac > 1, ta utarnayry — skmo Kac < 1. llltam 2314 mMaB HalOULIbIUN y JOCTiAL
noka3Huk acumetpii (1,4+0,03). Bci mramu Manm TEHACHITIO 10 PO3IIMPEHHS 3pOCTKA,
ajie HauOUThIT OKPyriay GopMy Maiu 3pocTku mTamiB 2316 ta 431 3 HalimMeHITUM
nokaszHukoMm acumetpii (1,04+0,04 ta 1,09+0,02 BimmoigHO). Lle#t moka3HUK MOXKe
CTaTH y HArojal /isg pO3paxyHKy HEOOXIIHHUX pO3MIpIB Tapu, sKa 3amodiratuMe
MEXaHIYHUM TOITKOKEHHSIM 3POCTKIB Y MPOIECi TaKyBaHHS.

[likaBi pe3ynapTaTé OyJ0 OTPUMAHO TMPH aHANI31 KUIBKOCTI TUIOJOBUX TUT Y
3poctkax. [lltamu rpynu A BinpizHsumucs TuM, mo [T y geskux 3pocTkax BiAMHUpaIy,
a 3anmuIanocs aumie mo 1-5 copMoBaHUX TUIOOBUX TUT. Taka CTaTUCTUKA BIUTHHYJIA
Ha 3HAYHE 3HWKEHHS cepeTHhOTO MoKa3HuKy KinmbkocTi [IT y 3poctky: 14,6+1,3 (2301),
18,8+1,6 (Z) ta 19,6+1,5 (2316), 1110 3HaYHO HUKYE MOPIBHAHO 13 mITamamu 2314 ta 431
(36,742,2 Ta 44,1+2,3 BignoBigHo). MakcumanbsHa KinbKicTh 1T y 3pocTkax mocsirana
127 (mrram 431). 3poctku mramy 2456 (rpyna B) cratuctudno HE BiIPI3HSUIHCS BiX
mMTaMiB TPpynu A 3a KUIBKICTIO TUIOJOBUX TiJI, aje XapakTEePHU3yBaJIUCS HAWMEHIITNM
MOKAa3HUKOM MaKCHUMaJIbHO1 KUTBKOCTI IJIOAOBHX TiM Yy 3pocTkax (52). Ilram 2314
BIIPI3HSBCS B1J IHIIMX HAWMEHIIUMHU pO3MIpaMH, aje He MaB TCHACHIIII 0 YTBOPCHHS
OKpEMUX IJIOAOBUX TiN y nepdopanisix (HaiiMeHIa KUTbKICTh MJI0JA0BUX TLT Y 3pOCTKY
nopiBHioBazia 10).
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Mop@domnoriydi 03Hakd IUIOJOBUX TUI IITAMiB, IO TECTYBAJIMCS, MaJd CYTTEBI
BIZIMIHHOCTI 3a BCIMa JOCIIPKEHUMH ToKa3Hukamu (tabn. 27). Tak, mramu rpynu A
BIIpI3HAJIMCA OUIBIIMMHM pPO3MIpaMH 1 Macor, MOPIBHAHO 13 mTamMamu TIpynu B.
Haii6inpiry mupuny manu mioaosi Tita mramis 2301 (56,5+1,8 mm) ta Z (54,3+1,9
MM), HaiimeH1y — mtamu 2456 ta 431 (33,440,9 mm 1 33,6+1,3 MM BiIOBIAHO).

[TokazHUK BUCOTH IJIOJOBHX TUI BHU3HAYadU JJIsI MEPEBIPKA aCUMETPUYHOCTI
manuaku. Hatoiunpmmil BusiBuiu y mramy 2314 (45,6+£1,08) Ta HaliMeHIINHN y mITaMy
2456 (26,9+0,62). Ane, Ha Hall MOTJISA, Kpallloi Bi3yasi3allli po3MipiB LIATUHKU TITUBU
MOXKHA JIOCSTTH 332 paxyHOK MOpiBHSHHSA Tuionii. Tak mram 2301 xapaxktepu3yBaBcs
HalOUIpIIO TIomiero manuHku (2120£119), mo y 3 pa3u mnepeBunlyBajigo Iel
noka3HukK mramy 2456 (722+31) 3 HaiimMeHIIUM pe3yiabTaToM y nociial. OTxe, mis
MapKETUHTOBOI TMOJITUKH MIANPUEMCTB, HAIUIEHUX Ha €BPOINEUCHKUN PHUHOK, [i€
CIOKMBAul 3BUKJIM KYyMYBAaTH TJIMBY JIMIIE Y BUIJIAJI OKPEMHX IIAMHHOK, Kpalie
3BEPHYTH yBary Ha mramu rpynu A ta mram 2314 rpynu B. [{ns BUroTOBIEHHS
KOHCEPBIB, JI€ Kpalle BUKOPHUCTOBYBAaTH MAaJICHbKI IUIOAOBI Tijia, SKI MPUBAOIUBO
BUTJISAIOTH Y OaHKaX, OUTbII MIAXOAITh mTamu 2456 ta 431.

Tabnuysa 27
XapakTepucTHKa I1040BUX T (ogHodakTopHuii anauaiz ANOVA), p<0,01

3 Toka3nuk + Se (craHzapTHA MOMMIIKA)

5| 3 _

E| S| 0 | o, et | s | M2 T e, | KOSt | Homwa | Ny
2301 | 56,5%+1,8 | 45,0%+1,11 | 2120119 1,1;;2[;:&182 15,2%+1,0 11,21;i0,8 0,72°+0,01 | 26,7°°+0,8 | 20,5%+0,6

AlZ 54,3%+£1,9 | 45,3%1,14 [ 2072%+113 | 1,19°+0,03 | 14,1%+0,8{10,0%£0,6| 0,71°+0,01 | 25,7%1,1 | 19,6°+0,8
2316 |44,5°+1,68|44,6%+1,15 [ 1677°+121(0,99%£0,02 {11,1°+0,9| 7,1°+0,7 | 0,62°+0,00 | 34,4%1,1 | 13,9°+0,5
2314 | 44,1°+£1,5 | 45,6%1,08 | 1684°+95 |0,96°+0,02 | 3,5+0,2 | 3,0°+0,2 |0,87°+0,01 | 18,6°+0,8 | 5,6°+0,2

B | 2456 | 33,4°0,9 [ 26,9°+0,62 | 7229+31 |1,28%+0,04 | 3,3°£0,2 | 2,0%+0,1 [0,59%0,01 | 29,3°+0,8 | 15,2°+0,6
431 |33,6°1,3|38,6°£1,06| 1090°+69 |0,879+0,03 | 5,1£0.4 | 3,8°+0,3 |0,72°+0,01 | 28,1°°+1,9 | 12,3°+0,7

HIPos 4,32 2,9 269 0,076 1,88 1,48 0,026 2,55 1,56

Koedimient acumerpii manuHku xapakrepuszye (HOpMy IMIANUHKA TIWBU, OTXKE
mTam 2456 MaB HalOUIBI po3mupeHy mynuienoaiony gopmy (Kac =1,28+0,04), Toxmi
K OUTBIIICTh mMAnMWHOK mTamy 431 mano nuctkononiOny BUTATHYTY (Gopmy (Kac =
0,87+0,03). HaitOinpi1 cUMETpUYHO OKPYTIYy (hopMy Masid IJI00Bi Tija mramy 2316
(Kac = 0,99+0,02).

Maca mno1oBuX TiT mTaMiB Tpynu A OyJia 3HAYHO BUIIOIO MOPIBHIHO 3 TPYTIOO
B: nait6inpma maca [T y gocmiai Buznadena s mramy 2301 (15,2+1,0 r), a HalimeHma
s mramy 2456 (3,3+0,2 1).

KoedimienT BTpaTét Macu yposkaro Ja€ 3MOTy CIPOTHO3YBAaTH KUTBKICTh TPUOHOT
CHUPOBHUHHU, Ky OyJie peasi30BaHO 32 BUCOKOIO I[IHOK Y BUTJIS/II IIATTMHOK, Ta KUTBKICTh
CUPOBUHHU, SKy MOXXHA NEpepoOUTH y TpuOHUN (apil, MOPOIIOK Ta IHIII IIHHI
npoaykTtd. Takuil miaxig Jgae€ 3MOTYy MIABUIIUTH €(PEKTUBHICTh T'OCHOJApCTBA 3a
PaxyHOK PO3LIMPEHHS aCOPTUMEHTY MPOAYKIIi Ta BUKOPUCTaHHS B1Ax0/1B. Halikparuit
Koe(ilieHT OTpuUMaHo ISl TiogoBux Tul mramy 2314 (0,87+0,01), a Haiiripmmii pis
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mramy 2456 (0,59+0,01), ssxuii, BITOBIIHO, HE PEKOMEHIYEMO JI0 peallizallii OKpeMUMU
IJI0JJOBUMHU TLIaMH.

[Itamu BiApi3HSUIMCS 3a TOBXKHUHOKO Ta JiamMeTpoM Hikkd. Bigomo, mo came i
MOKAa3HUKU € HaWOUIbIl 3aJ]eKHUMHU BIiJ] YMOB BHUPOIIYBaHHs, aje, 3 OMNISIAY Ha
CTaHJAapTHI YMOBH Y KaMepaxX BUPOIIYBAHHS Ta MOBTOPHICTH JOCII1B, MOKHA TOBOPUTHU
PO LITAaMOBI OCOOJIMBOCTI 32 UM MOKAa3HUKOM, BU3HAUYEHI 332 PE3yJIbTaTaMH aHaJi3y.
Tak HalOBIIY HDKKY y JOCHIAl Mald MaoaoBi Tuia mtamy 2316 (34,4+1,1 mm), a
HAHKOpPOTINY BU3HAYCHO Yy IUTOAOBUX Tinm mmTamy 2314 (18,6+0,8 wmm), skwuii
XapakTepu3yBaBcid W HalMeHIIMM aiameTpoM HDKKUA (5,6+0,2 mwm). Illtam 2301
XapaKTepU3yBaBCsl TOBCTOIO HLKKOIO 3 aiameTpoM 20,5+0,6 MM (HaliBUILUN pe3yabTaT
y OCHIA1).

Ha »anb, miogoBi Tijla BUCOKOMPOAYKTUBHUX mmTaMiB 2316 1 431 manu HU3KY
OpraHoJIENTUYHUX HemodiKiB (Tabn. 28, puc. 61-67). OOunBa mTaMu Manau KOPCTKY
HIXKKY, SIKa HEe 3MIHIOBaJIa CTPYKTYPY Miciis OJaHIIyBaHHS.

Tabnuys 28
OpraHoJienTHYHA OWiHKA IJIOJOBHUX TUI IITAMIB POy IVIMBa

Kpurepiii | 2301 Z 2316 2314 2456 431
Komip T-Cipuil | T-cipuid | cCipuil |cC-KOpUYHEBHM | T-OexeBUH | T-OexKeBU
Texkctypa | M’ska M’sika | M sKa AKOPCTKa cepelHsl | YKOpPCTKa
Apomar cnabkuii | ciaOkui | cmabkuii | sICKpaBUi cnabkuii | crabkui
[lanuHka | TOBCTa | TOBCTA | CEpEIHS TOHKA TOHKA cepesHs
Hiametp . . .\ . - o
- BEJIMKHI | BEIMKUI | cepeaHii MaJun cepenHiil | cepenHii

Ipumimku: Xomip: T — TeMHUH, C — CBITJIUH.

«3umoBi» mtamu 2301 1 Z manu OuUTbll HacuYeHe 3a0apBICHHS TOBEPXHI
IAMMHKY, MUIBHY «M'SIKOTB» 1 M'IKy HDKKY (puc. 2-3). IllTamu XapakTepu3yBaJIuCs
BEJIMKUMH, ITUTBHUMHU 3pOCTKaMH 3 M'SIKOFO0 OCHOBOIO.

a
Puc. 61. 3pocTku (a) i miaoaoBi Tizia (6) mramy 2301 (A)
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a 0
Puc. 62. 3pocTku (a) i miaogosi Tizia (0) mramy Z (A)

a
Puc. 63. 3pocTku (a) i miaoaoBi Tizia (6) mramy 2316 (A)

3pOCTKH TUIOAOBHUX TLT MITaMiB Tpynu B Oy OUTbII pUXIIMMU, OCHOBA 3pOCTKA —
oI sxopcTKoro. CIifl 3a3HAYUTH MPAKTHYHY BiICYTHICTH OCHOBU 3POCTKA y IITaMy
2314 (P. pulmonarius), 1o m03BOJISIIO PO3AUIATH IIOJOBI Tija IMpH COPTYBaHHI Oe3
BTpaTH Macu rpuOHOi cupoBuHU. Kpim TOrO, cepeaHi po3Mipu IUIOJOBUX T I[HOTO
mTamMy Oynu CyTT€BO HIKYMMH, IO BIAITpAa€ BaXJIWBY POJb IPHU BHUTOTOBIICHHI
KoHcepBiB. HeMae HeoOXiqHOCTI 1X MOAPiIOHIOBATH Mepe]l YKIaAaHHIM y OaHKY.
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a 0
Puc. 64. 3pocTku (a) i mioaoBi Tisia (0) mramy 2314 (B)

a 0
Puc. 65. 3pocTku (a) i miaoaoBi Tijia (6) mramy 2456 (B)

a 0
Puc. 66. 3pocTku (a) i miaoaoBi tija (0) mramy 431 (A)
[tamu rpynu B («wiiTH1») Manu 3a0apBlIeHHS MIANUHKKA Y KOPUYHEBUX TOHAX, 1,
HE3BA)XAIOUYM Ha BIJICYTHICTh BH3HA4Y€HHS «OE€XEBOro» BIATIHKY B «Mertoauii
MPOBEJCHHS EKCIEPTU3U COPTIB POCIUH TPYNH OBOYEBHUX, KAPTOIUIl Ta TpuOIB Ha
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BIIMIHHICTb, OJHOPIIHICTH 1 CTAOUIBbHICTEY [15], Mu 3MyIIeH1 OyJIM BUKOPUCTOBYBATH
el TepMiH, OCKUTBKA BH3HAUYEHHS «CBITJIO-KOPUYHEBUI» BHUKOPHUCTOBYBAJIOCS IS
xapaktepucTuku konbopy 11T mramy 2314, BIATIHOK NOKPUBHUX TKaHUH SIKOro OyB Ha
KUIbKa TOHIB TEMHIIIUM.
BucHoBku

BusznaueHno nokazHuku 610J10r14HOT €PEKTUBHOCTI 6 MITaMiB IJIUBH, 1110 HAJIEKATh
1o aBox BuaiB P. ostreatus (Fr.) P. Kumm (5 mrramis: 2301, Z, 2316, 2456, 431) 1 P.
pulmonarius (Fr.) Quél (2314), siki KynbTHBYIOTECS B YKpaini 3 2011 poky. Haiisumi
cepeHl 3HaYeHHsI 3a TMEPIIo0 XBUJICIO MI0AOHOIIEeHHS Manu mtamu 2316 (78,9 %) 3
rpynu «3umoBux» (A) 1 431 (78,4 %) 3 rpynu «iitHix» (B). HdocaimkyBani rpynu
HITaMiB HE MajM JOCTOBIPHUX BIAMIHHOCTEH 3a 010JIOT1UHOIO €(PEKTUBHICTIO, 110 A€
MOJIMBICTh TOBOPUTHU MPO JOIUIBHICTH «JIITHHOT0» KYJIbTUBYBaHHS. 3MiHA IITaMiB
J03BOJINTH OTPUMYBATH YPOKai MPOTIATOM YChOTO POKY 0€3 T0JaTKOBUX CKOHOMIUHHUX
BUTPAT HA OXOJIOJKEHHS a00 00IrpiB KyJbTUBALIIMHUX MPUMILIEHb.

3a pe3ynbTaTaMu CTATUCTUYHOTO aHAJ13y BCTAHOBJIEHO CYTTEBI BIIIMIHHOCTI MIXK
JOCIIPKYBAaHMUMH IITaMaMU 32 OCHOBHUMH MOP(OJIOTIYHHMH MTOKa3HUKAaMU 3POCTKIB
(Maca, mupHuHa, BUCOTa, KOE(DIlIEHT acuMeTpii, KUIbKICTh TUIOJOBUX TLT Y 3POCTKY).
BusiBnieHo, 1o Maca 3pOoCTKiB JOCTIKYBAaHUX «3UMOBHX» KYJIbTUBAPiB 3HAYHO MEHIIIE
3aJIeKUTH BiJ] ITAMOBOI MpUHaNexkHOCTI (220,8—273,4 1), Hix «riTHIX» (83,4—430,7 1).
3anporoHOBAaHO MOKA3HUK KOE(IIIEHT aCUMETPii 3pOCTKa, SIKUM MOKe OYTH KOPUCHUM
JUIL  pO3paxyHKy HEOOXIIHUX PO3MIpIB Tapu, IO 3amodiraTuMe MeEXaHIYHUM
MOLIKOKEHHSIM MPOYKINIT y MpOoIeci MaKyBaHHs Ta TPAHCIIOPTYBaHHS.

Bussneno, mo Mopdosoriydi 03HaKU IJIOJOBUX T MITaMIB, IO TECTYBaJIUCS,
Majii CYTTEBI BIIMIHHOCTI 3a BCiMa JOCIIDKEHUMH TlapamMeTpaMu: IIUPUHA, BUCOTA,
ioma, KoedilieHT acUMeTpii IIamMHKH, Maca IUIOJIOBOrO TiTa, Maca IIalmuHKH,
KOe(IllIEHT BTPATH MacCH, IOBXKUHA HIKKH, IaMETp HDKKH. 30KpeMa, ITaMu rpynu A
BIJIPI3HSUIMCS OUIBIIUMU PO3MIpaMH 1 Macor, IOPIBHSAHO 31 IMTamMaMu rpynu B.
Haii6inpma maca IIT BuzHavena s mramy 2301 (15,2+1,0 1), a Halimenmra — 2456
(3,3£0,2 r). 3anpornoHOBaHO MOKa3HUK KOE(DIIIEHT BTPATH MACH YPOIKaI0, IKUH MOKa3ye
CIIBBIJHOIICHHS MK ImanuHkoro 1 Hikkoro 1T 1 gae 3Mory criporHo3yBaTH KiIbKICThb
rpuOHOT CUPOBHUHHU, Ky OyJe peaiai3oBaHO 32 BHCOKOIO I[IHOIO y BUTJISIII IIAMMHOK, Ta
KUTBKICTh CHPOBUHHU, SIKy MOYKHA MTEPEPOOUTH y TpHOHMIA (hapIir, MOPOIIOK Ta 1HIII IIHHI
npoayktu. Hailikpamuii koedimieHT OTpuMaHO i IUIONOBUX Tin mramy 2314
(0,87+0,01), a Havripmmii — 2456 (0,59+0,01), sikuii, BiAIIOBIIHO, HE PEKOMEHIYEMO 10
peamizamii  OKpeMHUMH IUIOJOBHMH TilaMH. BcTaHOBIEHO, IO IUIOMOBI  Tida
BHUCOKOTPOIYKTUBHUX MTaMiB 2316 1431 Manu HU3KY OpPraHOJIENITHYHUX HEIOJIKIB.
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3.7.2 Oco0auBOCTI TEXHOJOril KYJbTHBYBAHHS OIICHbKAa 3HMOBOIO
Flammulina velutipes (Curtis) Singer Ta BHpoBajgKeHHsT HOBHX IITAMiB B
MPOMMCIOBY KYJIbTYPY

Meta gocaigxeHHs
BusnaueHHss oOCHOBHUX (akTOpiB €(QEKTUBHOIO KYJIbTUBYBAaHHS ONEHbKA
3MMOBOI'O B MICIIEBUX YMOBaX Ta CKPUHIHI NEPCHEKTUBHUX IITaMiB, IPUJIATHUX 10
BIIPOBAXKEHHSI B IPOMUCIOBY KYJIBTYpY.

Marepiajau i MeTOAH JO0CTiAKEHHS

JIist epeKTUBHOIO BIPOBAKEHHS B KYJIbTYPY HEOOXIHO Oyl0 OTpUMATHU JaH1
1110710 MOP(HOIOTTYHUX 0COOTUBOCTEN Ta G10JOTTYHOTO MOTEHI[IATY ITaM1B, HAIBHUX Y
KoJekii. 3a TomepenHiMu JIa0OpaTOPHUMH JIOCTIaMU  IMOJ0 BETeTaTUBHUX
XapakTepucTuk , Oymu BifgiOpani 10 mramis Flammulina velutipes 3 Konexkiii kynbtyp
manuakoBux rpudiB IBK Inctutyty Gotaniku im. M. I'. Xononnoro HAH VYkpainu
[17]. do rpymnu 1 BigHecHIM 6 «IIPOMHCIOBHUX» IITAMIB, 110 BXKE MPOXOIUIN anpoOaIito
B 1HIMX Kpainax: 1974, 1994 (SAnownis), 1860 (I3paine), 2038, 2039 (CILUA ), 2337
(Yxpaina). lltamu rpynu 2 — «mpupoHi» Oy BUAUICHI 3 TUIOJOBUX TiJI, 3HAMICHUX
Ha JIEPEBUHI PI3HUX JIMCTBSIHUX MOPia y npupoaHux ymonax: 1880, 1884, 1885. o wiel
rpynu gojany mraMm FV, skuii 6yio BUILIEHO 3 TIJI0I0BOTO TijIa, 3HAWIEHOTO Ha OUTiH
akairii (Robinia pseudoacacia) B micocmy3i mooau3y m. JIuinpo. Kynerypu 36epiranucs
B MpoOipKax 3 >KUBUIBHUM CEpPEOBHUIINEM HACTYIHOTO CKIIAy: COJOJOBUN E€KCTPAKT
cyxuit 30 1, arap-arap - 20r, Boma nmo 1 miTpa, manmmuku 3 Oepesu (2x140x5mm).
[TpoGipku crepumnizyBanu 3a temreparypu 12042 °C (1,2 atm) npotsaroMm 40 XBUIHH.
Yepes 8-10 guiB inkyOarii 3a remneparypu 26+1 °C, ko mireniit nokpusar 95-100%
IUIONII KOCOro 3pi3y, 30epiraiu B XoJmonwibHUKY 3a Temmepatypu 3+1 °C. Ilepen
BUTOTOBJICHHSIM 3€PHOBOTO MIIEJIIIO KyJIbTypaMH 1HOKYJIIOBaau yamku [lerpi 3 cycno-
arapoM, iHKyOyBaiu 3a Temmeparypu 24 = 1 °C mporsrom 9+ 1 1i6 [18]. IoBHicTiO
KOJIOHI30BaHE KYJIBTYPOIO IMITaMy CEPEAOBHIIE JT0IaBAIH JI0 CTEPHIIBHOT Boau (250 M)
Ta TMOAPIOHIOBAIIM 3a JIONIOMOTOK CICIIAJIBHOTO OJIeHACPY 3 JOTPUMaHHSIM
MIKpO010JI0T19HOT YuCTOTH. OTpUMaHy CYCIEH31I0 BUKOPUCTOBYBAIM JJIS 1HOKYJISIT
3€pHOBOI CyMiIlli y KUTBKOCTI 75 MJT Ha OJIMH ITaKeT.

Tlocienuii 3eprosuii miyeniti s 1a0OPaTOPHUX 1 MPOMHUCIOBUX BUIPOOYBaHb
BUrOTOBISUIH B yMoBax TOB HBII « 'PUBHUI JITKAP» (M. MeltiTomoms) BimoBimHo
no Bumor TY ¥V 01.3-41163069-001:2017. BukopucToByBasii 3¢pHOBY CyMIllI 3 3epHA
mpoca, MIIeHUIT, pilaKy Ta HACiHHA JIbOHY y cmiBBimHOMmEeHH 70/25/4/1 Ha cyxy macy.
Pimak HamepemoHi 3aIMBaIy XOJIOAHOIO BOJIOKO B CITiBBiIHOMICHH] 1/3. 3amumany ais
HaOyxaHHs Ha 8-9 roamH. Y kutuisiay Boay o6'emom 150 + 10 1 (koten xapyoBwuii KITE
350) 3acunanu npoco, Bapwin 28 + 3 XBWIHH, JOJAaBaJIH MIIECHUIIO Ta MPOIOBKYBAIH
BapuTH 3epHOBY cyMit 1ie 18 + 3 xBunuH. HactoroBanu y Boai 18 & 2 XBuiIuH 1 31MBaIu
HAJUTMIIOK BOAHW. [ OTOBY CyMill BHUBAaHTaKYBaId B €MHOCTI ISl OXOJOJKCHHSI.
JlonaBanu BOJIOTHH pINak, cCyxe HaciHHA JbOHY, Kpehay (1kr Ha 100 Kr 3BOJIOKEHOIO
3€pHOBOI CyMIlIIl, pETEeIbHO MEPEMIIIIYBAIIN 1 OXOJIOKYBAIHU 10 Temmepatypu 35+ 5 °C
3a JIONOMOTOK MPUMYCOBOI MOBITPAHOI BEHTWIANIL. ['OTOBY cywmim 3acumanu B
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nosinponiiieHoBi naketu komnatii SacO2 (benwris) macoro 5100 £ 50 r. Crepunizaiiito
MPOBOAWIH B pexkuMi TemrepaTypu 125 £2 ° C npotsarom 190 + 10 xBuiuH.

[TakeTu 31 CTEpUIIBHOIO 3€PHOBOIO CYMIIIIIIIO BUBAHTAXKYBAJIN JJIsI OXOJIOIKCHHS B
YMOBaxX «4HCTOI» 30HM. [HOKYJALIIO MakeTIB KyJIbTYpOK BIANOBIAHUX IITaMmiB
npoBoawiu B acentuyHux yMoBax (HEPA 14) 1 petenbHO nepeminryBain. [HkyOairito
npoBoawiIH 3a Temnepatypu 24 = 1 °C B ymoBax uuctoi 30HU npotsarom 10 ai0, micins
4YOro roTOBMM 3€pHOBMM Mileliid 30epiranu B XOJIOAWIbHUKY 3a Temneparypu 1+ 1 °C

Buzomoenennsi cybcmpamis. CyOcTpaTH Uisi BUPOLIYBaHHS TOTYBajid JBOMa
MeTofaMu: 1) mactepusailisi, 2) cTepuiizalris.

Ilacmepu3zayiro BapiaHTIB CyOCTpaTiB MPOBOJIUIIN 32 HACTYITHUM aJTOPUTMOM:

A) cknamanu BapiaHTH (QopMys CyOCTpaTiB BIAMOBIAHO A0 JAHUX TONEPEaHIX
JOCIITHHKIB, ajiec 3 ypaxyBaHHSIM OcCOOIMBOCTEW MiciieBoi cupoBunu [19-21]. Bymno
3p00JIeHO 8 BapiaHTIB:

1) KOHTpPOJBHUU 3a JaHUMU IPAHCBKHUX JOCHIJHUKIB, sIKI oTpuManu 265%
010J10T14HOT €(hEeKTUBHOCTI OMIEHbKA 3UMOBOT0 3 CyOCTpaTy HACTYITHOT'O CKJIay: THpCca
400 r, conoma noapionena 400 r, uciBku mmeHndHi 180 r, kpeina 20r Ha OJUH KT
cyxoi cymiri [20];

2) conoma (400 1), nymmuaHs (590 1), kpeitaa (10 1);

3) nymmuaHs (990 r), kpeitaa (10 r);

4) tupca (500 r), nymmusHsa coHsmHuKy (490 1), kpeitaa (10 1);

5) tupca (800 r), mmennyni BuciBku (100 r), moapioHeH1 KyKypya3sHi movyatku (90
r), kpeitaa (10 1);

6) nymmuaHs (500 1), rpanynu 3 aymmnuaaA (300 1), KyKypya3sHa myka (190 r),
kperiga (10 r);

7) nymmuaHs (500 1), rpanynu 3 nymmnuaHESA (300 r), 3epHo pinaky (190 r), kpeiiaa
(10 1);

8) nymmnunHs (400 1), rpanynu 3 aymmnuHHEA (300 1), KykypyazsHa kpyna (200 r),
3epHo pinaky (90 r), kpeiina (10 r);

b) 3BOo10KEHHST OTpUMaHUX CYMIIIIEH MPOBOIMIM Y ciiBBigHOIIEHHI 600 M BoaM
(temmnepatypa 18-20 °C) na 400 T cymimi, s OTpUMaHHS TNokasHUKa 60-67%
BiJTHOCHOT BOJIOTOCTI Y ITIITOTOBJICHI CHPOBHHI [22];

B) migroroBieHuit cyOcTpaT 3acuriaid y MacTepU3aIliifHy €MHICTh HACHUIIOM Ta
MIPOBOIWIIA TEMIIEPaTypHY 00pOOKY 32 HACTYITHUM TEMIIEPATYPHUM TpadikoM:

¢70-72 °C mpotsirom 7+1 ronunw;

045-48°C 3 miaATpUMaHHIM PEIUPKYIIAIIi BHYTPIIIHHOTO MOBITPS 8§ TOAWH;

e3HkeHHA 3 45 10 30 °C npotsarom 1-2 roguH.

I') TlactepuzoBanmii cyOCTpaT B aCeNTUUYHMX YMOBax IHOKYIIOBAJIM 3€PHOBUM
mineniem B kimbkocTi 40 T Ha 1000 T cyOcTpary Ta dopmyBanu OIOKH CyOCTpartiB
Mmacoto 10 kr (cepenns minbHICTB 0,6 T/CM?).

JI) 6moxu iHkyOyBanmu 3a Temmepatypu He Bumie 22 °C B uentpi. Cepemns
TeMIeparypa HaBKOJIMIIIHBOTO MOBITPSI KaMepu ckiianana e oubiie 18 °C.

E) Ilpouec miogoHo1IeHHS TPOBOAWIIN 3a Pi3HOI TeMreparypu Bin S5 go 25 °C.

Crepumizaiiiro  cyOCTpaTiB 3a BH3HAUCHOK Y JOCHIAI 3 TACTePU30BAHUMHU
cyoctpatamu ¢dopmynu 8 mpoBoagwin 3a temneparypu 121-125 °C mpotsirom 120
xBuiauH. g QacyBaHHd cyOCTpaTiB BHUKOPUCTOBYBAJIW IOJIMPOIUICHOB] MaKETH
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BUpOOHULITBa KomnaHli «TexHodinbTp-YKpaiHa» ABOX THUIIOPO3MIPIB 3 YOTHpPMA
MOBITPSIHO MPOHUKHUMU (PUIBTpaAMHU.

l'otyBanu aBa Bapiantm Macu cyOctpary 3 1 1,5 kr. CrepwiizoBaHl MHakeTu
OXOJIOJIKYBajy B aCENTUYHUX yMOBax (ouuineHHs moBiTps 99,95%) Ta iHOKyIIOBaIu
36pHOBUM MILENIEM B JaMiHAPHOMY MOTOLI MOBITps (CTymiHb ouulieHHs 99,99%).
Maca minenis g iHokyssiii ckinagana 30 r va 1000 r cydcTpary.

[lakeTn 3amaroBanu, CcyOCTpaT pETENbHO TMepeMilllyBajdd 3 MIIEIieEM Ta
VIIUTBHIOBIM  JIETKUM HATUCKaHHSAM 10 mnokasHuka 0,71 r/cm®. Tlakeru
BCTAHOBJIIOBAJIM Ha CTENaXl TaKUM UYMHOM, 1100 Hajx cyOcTparoM Oyno AOCTaTHbO
HOBITPSL.

[axyOanito npoBoauu 3a Temneparypu 24+1 °C 3 BiTHOCHOIO BOJIOTICTIO MOBITPS
60-65%.

[Inoponomenns npoBoauau 3a Temmeparypu 14 +£1 °C, 3 IHTEHCUBHICTIO
ocBiTieHHs 150 mokc npotsirom 8-10 roaud Ha 700y. BilHOCHA BOJIOTICTh MOBITPS Mif
yac (opMyBaHHS IJIOJIOBUX Ti ckianana 87+2%.

Busnauanu macy BUTOTOBJIEHOTO OJI0KY (TTAKeTy), Macy MaKeTy ITicIs CTepHITizallii,
iHKyOarii, Macy OJOKiB (MaKeTiB) MICJs TUIOJOHOIICHHS JJIi BU3HAYCHHSI JUHAMIKU
BTPATH BOJIOTH.

Bosoricte cyOcTpaTiB BM3HAuYanM TPaBIMETPUYHHM METOJOM 3a TEMIIepaTypH
101+1°C.

AKTHBHY KUCJIOTHICTh (DIKCYBajM y BUTOTOBJIEHHX cyOcTpaTax 3a gornomororo pH
metpy 150MU 3a Bumoramu ['OCT 26180-84.

30JBHICTh CYOCTpaTy BHU3HAYaTH METOJIOM CyXxoro ozoneHHs 3rimHo 3 ['OCT
10847-74.
BwMicT 3araibpHOr0 a30Ty BU3HAYAIN XJopaMiHHUM MeToAoM 3a [lounnkom [23].

Binnomenns C/N BuzHavanu 3a popmynoro C/N=0,52(100-a)/N, ae a — moka3zHUK
3obHOCTI, %; 0,52 — Koe(ilieHT BMICTY BYIJIEBOJIB, KOPETOBaHUHN 3 ypaxyBaHHSX
OioxiMiYHHX 0CO0MBOCTE CHpOBUHH; N- BMICT 3arajibHOro a3ory y cyocrpari [24].

TexHOMOTTYHUI IIMKJI BUPOOHMIITBA OIIHIOBAJIM 3a ITOKa3HUKaAMU TPHUBAJIOCTI
iakyOarii (TT) Ta TpuBanocti Mopdorenesy (TM). TepMmin iHKyOaIrii BUpaxoByBaBcs JJIst
KOXXHOTO OKPEMOTO OJIOKY CyOCTpaTy Bi IaTH IHOKYJIAILII IO JaTH TOSBU MPUMOP/IIiB Y
cTamii Tak 3BaHOI «ikpw». Tpeba 3a3HauWTH, MO 7S IHIMIANil TUIOJAOHONIICHHS 3
MOMEHTY TIOSIBU Ha TMOBEPXHI CYOCTpaTy KpalulMH €KCYJAaTHUBHOI PITUHU , BEPXHIO
YaCTHHY MaKeTy BIIKpUBAJIM, ajie 3ajJUIIaIMA TUTIBKY BHcCOTOIO 15-20 cm. Biakputy
MOBEPXHIO 3BUTBHSUIA BiJI TIOBITPSHOTO MIIENIIO JISTKUMH TOpKaHHAMH [25]. 3miHH
MIKPOKJIIMAaTUYHUX TIAPaMETPIiB Ta OCBITICHHSI MPOBOIMIN 3TiMHO 3 PEKOMEHIAIISIMU
MOTIePEIHIX TOCTITHUKIB [26].

TpuBanicts MopdoreHe3y BU3HAYAIN BiJ] JJATH MOSBU TIEPITUX TPUMOPIIIB 10 JaTH
30MpaHHs YPOXKako IMJI0I0BUX TI.

bionoriuny edexruBnicts (BE) po3paxoByBanu BiTHOMIEHHSM MaCH IIJIOIOBUX TiJT
MIEPIIOi XBWIII TIOIOHOIICHHSI 10 MACH CyXUX PEYOBHH CYOCTpaTy.

JIJIsl CKpUHIHTY IITaMiB, IPUIATHUAX IO BIPOBAKEHHS B TIPOMHUCIIOBY KYJIbTYPY,
BUKOPHUCTOBYBaIU OJIOKA CyOCTpaTiB, BUTOTOBJICHI 32 METOJOM MacTepu3allii, Macoo
5000 r. Hopma BHecenHs nociBHOTO Minenito 4% (200 r Ha 6110k). [Ticns po3ramryBaHHs
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Ha MOJMISX poOWIM OTBOPH AlameTpoM 60 MM y KUIBKOCTI 12 mITyK piBHOMIPHO IO
MOBEPXHI C(HOPMOBAHOTO OJIOKY.

Brmnue Macu ta dopmynau cyOocTpary Ha €(EKTHBHICTH TPbOX OOpaHHMX MICHS
CcKpuHIHTY 1TamiB: 2038 (6u1mit komip), 2039 (CBITIIO-KOBTHIA 31 CBITJIOK HIKKOIO) Ta
2337 (TeMHO-)KOBTUH 3 TEMHOIO0 HIKKOIO), BUBYaJM Ha CyOCTpaTax, BUTOTOBJIEHHX
METOJIOM CTEpHIII3allii.

Bubipka cknanana Bin 20 o 50 6s0kiB cyOcTpaTiB 10 KOXXKHOMY 3 BapIaHTIB B
3aJIexHOCTI B ocainy. IIoBTOpHICTE AOCIAIB TPUKpaTHA.

Cratuctuudy OOpOOKYy IOCHIIHMX JaHUX MPOBOJIWIN 3a JIOMOMOTOI IAKETy
Microsoft Office Excel 2016 (ninensis Ne HXVEM-8YJJ4-BCGR3-MRY X-8747Q), Ta
nporpamMHo-iHdopmarriiiHoro komiuiekcy “Agrostat New” (2013) [27].

Pe3yabTaTn poc/aigxeHHs

OpanM 3 HaBaXIUBIMMX (AKTOPiB AJIsI BBEIEHHS IITaMy y TPOMHCIIOBE
BUPOOHUIITBO € HOro 30BHIIIHSA NPUBAOIMBICTH IJIs CHOXKuBaya. B kpaiHax AB3ii
nepeBary BiAal0Th Tpudam CBITJIOTO KOJIbOPY, TOA1 SIK B YKpaiHl HACUYEHICTh KOJIbOPY
IIAMMMHKA BBAXKAE€ThCS HEOOXITHOIO CKIAJOBOIO YCHINIHOTO TMpojaxy. Miciesi
BUPOOHHUKHU CTBEPIDKYIOTH, IIIO TMOKYIII 3BEPTAIOTh yBary Ha KOJIp HDKKH, SKAW Y
JeSKUX IMITaMiB ONIEHbKA 3UMOBOTO 3 HACTAHHSIM 010JIOTTYHOT CTUTJIOCTI CTA€ HACUYCHO -
TeMHUM. Taka OlojioriyHa OCOOJIMBICTH BIJIIITOBXYE TMOTEHIIAJIBHUX KIIEHTIB. B
CydacHIl HayKOBIW JIiTepaTypl MM HE 3HAWILIM JaHUX Npo OI0XIMIYHI BIAMIHHOCTI
MITaMiB, SKI MAalOTh PI3HUN KOJIp, aje OCHOBHOIO BHUMOTOIO CKPHHIHTY CTaB TMOIIYK
MTaMiB, y SKUX 3a3Ha4eHUN (akTop € BIICYTHIM ab0 Mae MeEHIIUH MposiB. 3a
pe3yiabTaTamMu J0chiay Oyino BiIiOpaHO TpH MITaMU 3 HEOOXITHUMU MOP(HOIOTITYHUMHU

O3HaKaM{ Ta BUCOKMM BUpOOHWMYMM moTeHmiasoM: 2038, 2039 ta 2337 (puc. 67,
Ta011.29).

Puc.67. llITamu Flammulina velutipes 2038 (a), 2039 (6) Ta 2337 (B)

Tabnuys 29
PesyabraTu ckpuninry mramiB Flammulina velutipes (konexitis IBK)
No TI, ™, KOJIip .
[IItam | noGa noba BE,% | manuHkm KOJIp HAKH BH
1 2 3 4 5 6 7 8
1| 1860 38 19 29,7 | c-xoBTHI T-KOPUYHEBHN | -
2 1974 45 12 39,8 | s-)xoBTHIA T-KOPHYHEBHI -
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3 1994 45 17 25,7 | o oLuit -
1 2 3 4 5|6 7 8
4 2038 35 102 45,4 | O1nuit Ol -
S 2039 30 8? 51,3* | c-xoBTHI JKOBTHH -
6 2337 262 12| 52,6* | c-xoBTHiA T-KOPUYHEBHI -
7 1880 37 18 32,8 | )xoBTHI T-KOPUYHEBUI +
8 1884 35 11 34,6 | c-xkOBTHH T-KOPHUYHEBHH -
9 1885 38 19 39,8 | c-xxoBTHI T-KOPHUYHCBHH -
10 |FV 30 10° 47,4 | GexeBuit T-KODUYHEBUH | -

IIpumimku: * - BU3HAUeHa cratuctuyHa pizuung (p <0,05); c- CBITJIMH, T- TEeMHUH, 5 —
sckpaBuif, BH — «0akTepiasibHa HECTIHKICThY», a00 BIICYTHICTh Y IITaMy CTIMKOCTI J0
Oaktepiosy [28, 29]; TI — rtepmin inkyOamii, TM — tepmin Mop¢orenesy, BE —
61os0r19yHa €()EKTUBHICTb.

bionoriyuna eQeKTUBHICTh € HAWBAXKIUBIIUM  (HAKTOPOM  EKOHOMIYHOI
JOLITBHOCTI BIPOBAPKCHHSI IITAMIB B MPOMUCIIOBY KyIbTypy. BuU3HaueHHS BITUBY
CKJIaJly 8 KOMITIO3HI[IM CyOCTpaTiB Ha IIel MOKa3HUK MOTPEOYBaAJIO IETaTbHOTO aHATI3Y
ixHix Gpopmyin (Tadm. 30).

Tabruysa 30
Di3uKO-XiMIYHHMI CKJIAJ KOMIIO3UILii CyOCTPATIB y A0CJii

C/N 3oma, % N 3zaransHuit,% | Bonoricts,% | pH
1(xoHTpOIB) | 63 3,67 0,79 66,9 5,9
2 88 3,48 0,57 67,1 5,8
3 83 2,25 0,61 66,7 6,4
4 58 3,8 0,87 65,2 6,1
5 51 4,7 0,97 63,8 5,6
6 50 3,8 1 68,3 5,8
7 41 54 1,2 69 6,1
8 31 9,3 1,53 71,9 6

Ha mymky 6aratbox mocCiiTHUKIB 30a71aHCOBaHICTh BMICTY KapOOHY Ta HITPOTEHY
€ HaWOUTbII BaroMuM (aKTOPOM JJIsi OTPUMAHHS BHUCOKHX YypOxkaiB. 30Kpema,
ONTUMAJILHUM N1 €(QEeKTUBHOTO  KYJbTUBYBaHHS  (IaMyJiHM  3a3HAYAETHCS
CHiBBiZHOMICHHS UX eeMeHTiB Ha piBHi 30/1 [11]. JIume kommo3uttist 8,y ckiai kot
70% cxiamany BiIX01u BUPOOHUIITBA COHSITHUKY, 20% IITbHO3EPHOBOI KYKYpY/A3U Ta
9% 3epHa pinaky BiMOBiaja I[bOMY MOKA3HUKY. 3a IHITMMHU KPUTEPIIMH BUKOPHUCTAaH1
dbopmynn cyOCTpaTiB 3HAXOIUIUCS B MEKaxX ONTHUMATbHUX IMOKa3HUKIB CYOCTpaTiB, K1
OITyOJTIKOBAaHO B HAYKOBIH JIiTEpaTypi.

3a monepeHIMA JaHUMU TPU BUPOIIYBAaHHI €HOKI BAYKIMBOIO CKJIAJI0BOIO YCTIIXY
€ BUCOKA MIUIbHICTh CyOCTpaTiB, TOMY BUKOPUCTAHHA Y iX (OpMyJiaX COJIOMU MICIEBHUX
COPTIB MOTpeOye T0IATKOBUX TEXHOJOTTUYHHUX 3aX0/1iB. CojloMa Mae OyTH MOApIOHEHOIO
JI0 9aCTOYOK PO3MIpoM 2-3 MM, IO 3 OIVISIIOM Ha BHUCOKHH BMICT CHJIIKATIB y ii
CTPYKTYPi, € EHEPTOBUTPATHOIO OTIEPAITI€IO.
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VY poOoTax IOCHIIHUKIB PI3HUX KpaiH 3a3Havyajach HEOOXIIHICTh MIATPUMAHHS
MOKa3HHUKA BOJIOTOCTI cyOctpaty Ha piBHI 60-70% [19,26]. Tpeba 3a3HauuTH, 110
BUKOPHUCTAHHS rpaHyJl 3 JYLIIUHHS COHSALIHUKY a00 COJIOMU HaJa€ MOXKJIMBICTD JIETKO
KOHTPOJIIOBATH LN MOKAa3HUK. 3 ypaxyBaHHIM IMOYaTKOBOI BOJIOTOCTI IT'paHyJl Ha PiBHI
7%, nojmaBaHHS PO3PAXyHKOBOI KUIBKOCTI BOAM 3 Temmeparypoto 36-40 °C paBano
3MOry OTpUMAaTH pPIBHOMIPHO 3BOJIOKEHY (pakuiio cyOcTpaTy MpOTAroM KUIbKOX
XBHJIUH.

OTxe, BIAXOAM COHAIIHMKA, [0 € JOCTYIHUMHU POCIMHHUMH 3aJMIIKaMHU Ha
OUTBIIOCTI TEpUTOPIT YKpaiHU, MalOTh HAHOUIBII MEPCIIEKTUBYU 1010 BUKOPUCTAHHS Y
BITYM3HAHOMY BUPOOHULITBI Quiamyninu [30] .

Ile cTBepmKkeHHS OOIPYHTOBAHO CTAaTUCTUYHMM  aHaNI30M  IOKA3HUKIB
oionoriunoi egextrBHOCTI (BE) BUBUeHHX 1mitamis (puc.68).
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Puc. 68. BioJoriuna edpexTuBHicTh, mTamiB Flammulina velutipes 2337, 2039, 2038
Ha BapianTax cyocrparin 1-8.

Ha cybctparax dopmyn 6,7 Ta § MU OTpUMad JTOCTOBIPHO BUIII pe3yJIbTaTH.
Hanpuxman, mram 2039 Ha cyoctpari Ne8 maB 81,2% BE, mo B 2,3 pa3u Bulle, HK Ha
cyoctpaTtax ¢popmynu 2. BignoBigHO 10 pe3yiabTaTiB A1BOX(GAKTOPHOTO AUCTIEPCIHHOTO
aHai3y OBEJEHO JOULIBHICTh BUKOPUCTAHHS opmyd 6-8, mo mictunu 30% rpanyn 3
JYMNUAHHA. 3 OIISIIOM Ha 1HII MOKa3HUKHU CKIaAy cyOcTpaTiB, TUIbKM liei (akTop
BHSIBUBCS] HAUOLIBII BILTHBOBUM.

Hampuknan, enementre cniBBinnomeHdss C/N B ¢popmymnax 5 1 6 mpakTH4HO HE
BIJIPI3HSIIOCS, alie IHTPEAIEHTH Malld Pi3HY MPUPOY MOTIcaXapuaHOro cKiany. Tomy,
JUTSI HAYKOBOTO OOTPYHTYBaHHSI ONTUMANIBHOI (hopMyIu cyOcTpaTy JUtsl BUPOITyBaHHS
rpubiB Tpeba BpaxOBYBaTH HE TUIBKMA 3araJbHONPHUUHATI Oi0XIMIYHI KpuTepii, a
OPUAUIATA yBary MOJEKYJApHiA OynoBi cupoBUHU. BBaxaemo, 1m0 1€ TUTaHHS
moTpeOye MoAaNbIIIOr0 BUBUCHHS.

Tepmin iHKyOaIli € OCHOBHOIO XapaKTEPUCTUKOI BEr€TaTUBHOI CTali PO3BUTKY
KyapTypu. Ha gocnignux ¢popmynax My Majid OBHY KOJIOHI3aI[it0 Ha piBHI 38-42 1i0,
0 BIAMOBiIae omyoOsikoBaHUM (akrtam, ane TpebOa 3a3HAYUTH, IO MIBUAKICTH
3aCBOEHHS CyOcTpariB Oysia JOCTOBIPHO BHINOIO Ha cyOcTpaTtax, /i€ CIIBBIIHOIICHHS
C/N o6ymo na piBHi 31-63/1 (puc. 69, 1a6:1.31). dakTOop OIOJOTITYHUX BIACTUBOCTCH
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KyJbTYpU BHSBHMBCS HECYTTEBHM, 3a BHUKIIOUYCHHAM pocty mramy 2038 Ha
KOHTPOJIbHOMY BapiaHTIi cyOCTpary, Jie mosBa NpUuMOpAii BinOyBaiacs Ha 5 10 mi3HilIe
MOPIBHIHO 3 ABOMA iHIIUMH. Tpeda 3a3HauuTH, 110 i B 2,3 Ta 8 BapiaHTax JoCiiny e
IITaM TaKOXK BIICTaBaB BIJ IHIIMX 33 LHMM TOKa3HUKOM. 3araJbHU IOKa3HUK
HIBUAKOCTI BEreTaTUBHOI'O PO3BUTKY 3a MOPIBHAHHAM cepenHix (U-TecT) BUSABUBCS
HalKpamum y mramy 2337.

Tpeba nomatu, 1m0 mepexin A0 TreHepaTUBHOI cTaili OyB HAMKOPOTIIMM Ha
cyoctpati popmynu 8 st mramiB 2337 ta 2039 3 Tepminom 27 1 28 110 BiNOBIAHO,
TOJ1 sIK Ha cyOcTparti 2 3adikcoBaHO MOSIBY MpUMOPiiB Jinie Ha 39-42 no0y.
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Puc. 69. TpuBamicTs inkyoauii mramiB Flammulina velutipes 2337, 2039, 2038 na
BapianTax cyocrparti 1-8.

OTtxe, y 3araibHOMY MiICYMKY, (opmyna cyoctpaty Ne§ BusiBUiacs HalO1IbII
e(hEeKTUBHOIO ISl KYyJIbTUBYBAHHS JOCIIKCHUX MITAMIB.

BaxMBo10 TEXHOJIOTIYHOIO 03HAKOIO € TPUBAIICTh MOPHOTEeHE3Y IUIOJOBUX TiJ,
3a SIKOI0 BU3HAYAIOTh 3aKIHUCHHS ITUKIY KYJIbTYpHU. 3a IIUM MMOKa3HUKOM CTAaTHCTHYHO
JOBEJICHUX BIAMIHHOCTEH MK INTaMaMH HE BHSIBICHO, TEPMiH MopQoreHesy He
3almexaB TakoXk Bix Qopmynu  kommosuiiid cyoctpatiB (puc.3.7.2.5). 3arampHa
TPUBAIICTh (POPMYBaAHHS IIOJOBHX TUI CKiamana Bim 7 mo 13 mi6. 3a mopiBHAHHSAM
CEpEeHIX, IIe¥ TepMiH OyB HIDKUUM 11 mramy 2039.

OTxe, 3aradbHUM IUKI BHUPOIIYBAaHHS IHOTO INTaMy OyB HaWKOPOTIIHM,
MOPIBHSHO 3 1HIIMMH, 1 CKJIaJIaB y cepenHboMy 34 moOu Ha BapiaHTi cyOcTpary 8.
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Puc. 70. TpuBaiicts po3BuTKY miaoxoBux tisi mramiB Flammulina velutipes 2337,
2039, 2038 na BapianTax cyocTpaTiB 1-8.

OmHUM 3 BaXJIMBUX TEXHOJOTIYHUX MOMECHTIB BHUPOIIYBaHHSI € (POpMyBaHHS
cyOcTtpaTHuX OpuKeTiB. BusHaueHa y monepeaHix Aocaigax HeoOXiIHICTh cTepuiIizamii
cyOcTpaTiB CHOHyKajga JO TOMIYKY ONTUMAJbHUX pO3MIpIB TaKeTiB, sKi O
3a0e3neuyBanu eeKTUBHE 3HE3apaKEHHS B YMOBaX MIPOMHUCIOBUX aBTOKJIABIB.

Jlns mepeBipky BIUIMBY Macu OJIOKY cyOcTpary Ha 0ioJIoTidHY e(EeKTUBHICTH
mramy 2039 nmpoBoauIM BUITPOOOBYBAHHS Ha MakeTax 3 cyocTpaToMm popMysu 8 macoro
3000 ta 1500 rpamiB. BusnadeHo, mo maca cyOcTpaTy CYTTEBO HE BIUIMBAaE Ha
3arajlbHU TEXHOJIOT1YHUHN 1K, ane oOyMoBitoe noctoBipHe (p<0,01) 30imblIeHHS
mokasHuka 6iojoriunoi eekruBHOCTI (Tadm. 31, puc.71).

3a paxyHOK BUKOPUCTaHHS TOJIMPOIUJICHOBUX TMAKETIB 3 MOBITPSHUMHU
biTbTpaMu Mij yac 1HKyOaIlii 3araJbHUi MOKAa3HUK BTPATH MacH ckiaaaB Ot 2%, 1mo
MaJIo TPsIMYy KOPEJIALiI0 3 3arajbHOI0 BTPATOI BOJIOTH y cyOcTparti. Ilicis BIAKpUTTS
MakeTiB i1 (popMyBaHHS IIOJOBHX TUI Ta MOMAIBIINX TEXHOJOTIYHHMX OIEpallii,
MOB’SI3aHUX 3 OTPUMAHHSM ypOKaro, BTpaTH Macu CyOCTpaTy Ha MakeTax pi3HOi Macu
BIJIpI3HSJIACA, X04Ya CYTTEBOI PI3HUII TU(EPEHITIITHIM aHAII30M HE BU3HAUYEHO.

Tabnuysa 31
Texuiuni mokazuumku mramy Flammulina velutipes 2039 na 6a0kax cyécTpaTty
¢hopmyin 8 pizHoi Mmacu

BapianTu nakeris 3a macoro, r (n=50)
[Toxa3zauku 1535451 3078+39
Tepwmin iHKYyOaIii, 7o0a 28+3 3242
Tepmin Mmopdorenesy, 106a 11+3 12+3
bionoriuna edekTuBHICTD, % 121,2+17,3 75,849,4
BrpaTtu macu cyOcTpary min yac inkyoartii, % 2,24+0,2 227+0,1
Brparu macu cybcrpary micist nepuoi XBuii, % 24,345,3 19,2+4,3
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Puc. 71. Ilnononomenns mramy Flammulina velutipes 2039 3a BukopucTanns
0J10KiB cyOcTpaTty popmy.m 8 pizHoi macu a) 3000 r; 6) 1500 r

Otxe, 3a pe3yibTaTaMu JOCIIAY JIOBEJICHO 110 0ioyoriyHa e(PEeKTUBHICTD IITAMY
2039 ma Onokax cyoctpaty dopmymu 8 macoro 1500 r Oynma B 1,6 pa3u BHUIOIO
MOPIBHSHO 3 BapiaHToM 0yiokiB Macoro 3000 r. 3 oryisoM Ha OTpUMaHi J1aHi 3p03yMiJIO,
IO TUTAHHS IOIIYKY ONTHMaJbHOI MacH TMakKeTy 3 ypaxyBaHHSIM cOOIBapTOCTI Ta
3MCHIIICHHS TEXHOJIOTTYHUX OTepalliii moTpeOye MoJaIbIIoro BHBYCHHS

BucHoBku

[IpoBeneno ckpuninr 10 mTaMmiB OnMeHbKa 3MMOBOTO 3 METOK BHU3HAUCHHS
MOPQOJIOTTYHUX Ta TEXHIYHUX O3HAK, SIKi JaAyTh 3MOTY BIIPOBAIUTH 111 IIITAMU B YMOBHU
IHAyCTpiaIbHOTO TPpUOIBHUIITBA. 3a OTpUMaHWMH JaHuUMHU mTamu 2038 (Oima paca),
2039 Tta 2337 (x0BTa paca) 3 yCHiXOM MPOHIUIM IHTPOAYKIIIIO B YMOBH MICIIEBUX
rocrnonapcts KOK «KostHeBe» Ta @OII I'onuapos C.M.

Busnaueno, 110 [gaHl I[ITaMd Majd HaWBHUIl MOKa3HUKH O10JIOTTYHOT
edexTuBHOCTI Ha cyOcTpaTax dhopmynu: nymmnuHHs (400), rparynu 3 nymmuaHS (300),
KykypyazsHa kpyna (200), 3epuo pimaky 90, kpeiiaa (10).

3arajgpbHa TPUBAJICTh BETETATUBHOTO PO3BUTKY Ta MOpPQOreHe3y O3HAYCHHX
MITaMiB Ha CyOCTpaTax ONTUMAIbHOT (GOPMYITH CYTTEBO HE BiIPI3HSIACH 1 CKIIajana 28-
32 ta 8-11 mi6 BimmoBimHO. OTKE, TEXHOJOTTYHHHN IUKJI OTPUMAHHS TEPIIOi XBHUII
IJIOJIOBHMX T1JT CKJIaaB Bif 36 1o 43 mi0, 110 BiAMOBiAAE JaHUM HAyKOBOI JIiTEpaTypH.

Busisneno, mo OionoriyHa edexkTuBHICTh mTamy 2039 omeHbka 3MMOBOTO,
BUPOIIIEHOTO B cyOcTpaTHUX MakeTrax macoro 1500 r 6yna Bumioro B 1,6 pa3u MOpiBHAHO
3 BapianToM 3 Macor makeriB 3000 r. ITomyk onTuMaabHOI MacH MaKeTIB IS
IHAYCTpIATFHOTO BUPOIIYBaHHS OINEHBbKA 3MMOBOTO Ma€ OyTH OOTPYHTOBAaHHMM 3
OTJISIZIOM Ha BapTICTh MOJIMPOMNICHOBHUX IMAKETIB Ta 30 UTHIIICHHSIM TPYJOBUTPAT 33 YMOB
BUTOTOBJICHHS CyOCTpaTy B MaKeTax MEHIIOi MacH.

ApnanTariiiHi XapakTEepUCTHKKH OOpaHWX INITaMiB 3a YMOB BHPOIINYBaHHS Ha
MICIIEBUX CUIBCHKOTOCTIONAPCHKUX BIAX0AaX, 30KpemMa MOpdOJIoriuHl 0COOIMUBOCTI,
BIUTUB MIKPOKJIIMATUYHUX YMOB, CTIMKICTh JO 3aXBOPIOBAHb MOTPEOYIOTH MOJATBIINX
nociiikenb. OcobnuBy yBary Tpeda NpuIiIuTH BU3HAUYCHHIO 010XIMIYHUX MMOKA3HUKIB
eexkTuBHUX MITamiB (IaMyiiHu, SK JpKepena (QYHKIIOHAJbHUX PEYOBHUH, IO
MO3UTHUBHO BIUTUBAIOTH HA 37]0POB’ S JIFOICH.
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3.7.3 BiuiuB ckjany cyocrpaTtiB Ha Mop¢dosioriyHi Ta 0ioXiMiuHI MOKA3ZHUKHT
Pleurotus citrinopileatus Singer

Meta pocaigxeHb

BusHauntu BIUIMB CyOCTpaTHUX KOMITO3HUIIH 3 CLIBCHKOTOCIIOAAPCHKHUX
3QIMIIKIB  (COJIOMH SYMEHIO Ta JIYIINIUHHS COHSIIHUKY) Ha MOop(dOoJoriuHi
XapaKTEPUCTUKH 3POCTKIB Ta OKpeMHUX IutogoBux Tin P. citrinopileatus , a Takox Ha
010X1MIYH1 TOKa3HUKHU TPUOHOT CHPOBHHHU.

Marepiaa i MeToAM AOCTIIKEHD

Hocnimkenass mpoBoauiau B yabopatopii  TaBpilicbKOTO — Jep:KaBHOTO
arpoTeXHOJIOTIYHOTO yHiBepcuTeTy iMeHi Jlmutpa MotopHoro Tta B yMoOBax
npomucioBoro BupoOHMnTBa TOB HBIT «'PUBHUU JIIKAP» (c. Cajnose
MeniTononsChKoro p-Hy 3anopi3pkoi 0011.) B ciuHi-kBiTHI 2020 poky.

Kynerypy nmocmimkysanoro mramy Pleurotus citrinopileatus Singer 2161 IBK
OTPUMYBAJM 3 KOJEKIlii KyJIbTyp IMAanUHKOBHX rpu6OiB [HcTUTYTY O0TaHikm im. H. T
X0JIOAHOTO Ta MIATPUMYBAIN HA JKUBHJIBHOMY CEPEJIOBHII HACTYITHOTO CKJIaTy: arap-
arap - 20 r, manpT-IeKcTpo3a - 20 T, IPDKIKOBHI €KCTPaKT CyXuil - 2 T; Bojaa - 1o 1
nitpy (Bisko et. al., 2016). AKTUBHY KHCIIOTHICTh JOBOJWIIM JIO IMOKa3HHKa 6,7 + 0,2
0,1N pozunnom KOH. XusunbHe cepenoBuiie crepunizyBanu 35 xBuiuH npu 121°C.
Kynbrypu inkyOyBanu 8 a16 3a temmneparypu 24°C 10 MOBHOI KOJIOHI3allll MOBEPXHI
xuBmwiIbHOTO cepenoBuma (Bukhalo et. al, 1988). Bwmicr wuwamok Iletpi
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BUKOPHCTOBYBAJIN JJII IPUTOTYBaHHS CYCHEH31i — IHOKYJATY, 3 PO3PaxyHKY - BMICT
onniei yamku [etpi va 300 mi1 Boau.

Tocisnuti miyeniu. ®opmyiia 3epHOBOT0 CyOCTpATy AJisi BATOTOBJIEHHS MTOCIBHOTO
MILIEJIIO CKJIajanacs 3 MIIEHUIl, SUMEHIO, PIMaKy Ta JIbOHY, 3 JI0JaBaHHIM KapOoHATy
Kanbllito (kperiga) B croiBBiaHomeHHl 30: 60: 8: 1: 1. 3epHOBI BinBaproBaliu, parc
3amouyBasid Ha 8-10 roAMH XOJOJHOIO BOJIOIO, JIBOH JOJABajd 1O BOJIOTOi CyMIlll
3epHOBUX 1 pimaky B cyxomy Burisiail. Kpeliny nomaBanu miag yac nepeMillyBaHHS
cymimri Ta i oxonomxkeHnHsa. Cymim macoro 6000 + 50 r ¢acyBaiu B mOJINPONIIEHOB]
MaKeTH 3 YOTHpMa CleliaJbHUMU (iTbTpaMu TOBIIKMHOK 20 MM MO IIMPUHI MakKeTa
(Bupo6uuk TOB HBII «'PUBHUN JIIKAP», TV V 22.2 -41163069-002: 2020).
[lakeTH ¢ 3epHOBOIO CYMIIIIIO CTepuiizyBain 3a Temneparypu 125 -131°C npotsirom
180 XBUJIMH 1 TOTIM OXOJIOXKYBAJIM B aCENITUUYHUX YMOBax 70 26-28°C.

70-100 My OIOMHO BHUTOTOBJIEHOTO IHOKYJSTY BJIMBAJM B 3€pHOBHI CyOCTpar,
MaKeT TEPMETHYHO 3aMal0BaJI, BMICT pETEIbHO TIepeMilTyBainu. [HKyOyBany 3epHOBHIA
cyoctpart 3a Temnepatypu 24 £ 1°C npotsarom 10 1116, TOTOBUN MIIIENTii 0XOJIOKYBaIN
130epiranu B xonoauiabHuKy 3a 1 + 1°C He Ounbiie 10 aio.

Cyocmpamu. JIns BUTOTOBJICHHSI CyOCTpPaTHUX KOMIIO3HIII BHKOPHUCTOBYBAIU
CUPOBHMHHI Marepiajii, OTpuUMaHi 3 rocnoaapctB 3amopizbkoi obmacti (TOB
«ATPO®OIPMA OJIBBIS», TIT Mimypa Mukona IBaHOBWY), MaJMBHI TpaHyIH 3
TymnuHHSA coHsmHnka Big TOB «MeniTonoibchKuii 0JTIMHOCKCTPAKIIINHUN 3aBOT». Y
SAKOCT1 TOJIOBHOTO MOKa3HHUKA i/l 4aC TEOPETUYHOT0 PO3paxyHKy popmynu cyOcTpary
BpPaxoByBalid cCHiBBigHOMmIEHHs Byriemio g0 aszory (C/N) (Zenova et. al., 2002).
[Tparaymu go nokazauka 20/1 BIAMOBIAHO A0 PEKOMEH AL MONEePEeaHIX JOCHTITHUKIB.
3 iHmoro 00Ky, BHpaxoBYBaIM (OPMYJIM KOMIIO3MIIH TaKUM YHHOM, II00 JOCATTH
ONTUMAJILHUX 3HAaY€Hb MOKa3HUKIB BOJIOTOCTI (61-65%) Ta miIBHOCTI CyOCTpaTIB Bif
500 mo 700 kr/m® (Wanzenbock et. al., 2017). Po3paxyHOK IpOBOAMIM 3 ypaxXyBaHHIM
OYaTKOBOT BOJIOI'OCTI CHPOBHHH 3a aBTOPCHKOIO (hopMyItoro (Tabir.32).

Tabnuys 32

Ckuaj cyocrparis juis BupomyBanns P. citrinopileatus

. JlymnuHus Hamusii Hacinus bopouno Kpeiina
Bapiaut | Conoma COHSIITHUKY rparytn 3 pinmaky | kykypymsue | (CaCOz) Boza

JTYHITTHHHSI

1 250 311 563 164 138 8 2100
2 333 0 688 182 188 8 2600
3 0 522 625 164 213 8 2300

SaMmiHHY coJoMy, JYIINAHHS COHSIIHMKA Ta HACIHHS pINaKy 3aTuBajIH
XOJOMHOI0 BOor0 ¥ 3anmmanu Ha 8-10 roawmn. [loTiM 37mmBamm BOAy, a 3MOYCHY
CUPOBHHY CKJIaJlali B €MHOCTI JuIsi 3MmimryBaHHA. Jlo TpaHyn nomaBanw BOAY 3
PO3paxyHKy JIOCATHEHHS 63-65% Bojorocri. 3MillyBajad 3BOJIOKEHI KOMIIOHCHTH,
J0/Ial0YM  MeEJIeHy KyKypya3y 1 kpeiny. dacyBanu B MNOJIMPOMNUICHOBI MMAKETH,
XapaKTEPUCTUKU SIKMX HaBeleHl padime, mo 3250 £ 50 r. Crepuiizailito cyocTpartiB
MPOBOJWIIA B MIPOMUCIOBOMY aBTOKJIaBi 3a Temmneparypu 121 + 3 °C mpotsirom 120
XBWJIUH. [HOKYJSIII0 NPOBOJIUIN B ACENTUUYHUX YMOBAaX 3 BHECEHHSIM 5% 3epHOBOIO
mintenito (5 r Ha 100 r cybeTpaty 3a cuporo Baroro, abo 165 £ 6 r Ha oauH nakeT). Jis
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KOXHOTO BaplaHTa Jociiny Oyno BurotosieHo mo 10 maketiB. IloBTOpHICTE Hociiny
TpUpa3oBa.

Iukybayis i nnooonowenns. IakyOaiiito cyocTpaTy IpOBOJWIN 32 TEMIIEPATYPHU
20 + 2 °C Ta BILAHOCHIN BoJsorocti moBiTps 68 + 3%. IHimiauiio MIOAOHOIIEHHS
noynHaM Ha 16 100y 3a MOSBU MEPIINX «BY3JIHKiB» JIMMOHHOTO KOJIHOPY Ha MOBEPXHI
cyoctpaty. IlakeTn BUHOCHIM B KaMepH BHPOIIYBaHHS, BCTAHOBIIIOBAJIN Ha CTEIaXXax
paHIOMHO, POOWUIIM pO3pI3M, aje He 3BUIBHSIM Bia TuTiBKU. [lnoma oTBOpiB He
nepeBuiyBasia 5% Big MOBEpXHi OJIOKY.

VY mepion ¢hopmyBaHHS IUIOAOBUX TUI MIATPUMYBaiu Temmeparypy 16 + 3°C,
BITHOCHY BOJIOTICTh MOBITPsI Ha piBHI 96 + 2%. BMICT ByTIJIeKHCIIOrO ra3y CTaHOBUB
1150 £ 150 ppt (0,11%). OcBiTnenicts niaTpumyBaiu Ha piBH1 150-200 nrokc npoTsirom
8 ronuH Ha 100y. 301p BpOXkaro MPOBOJWIN HA CTaJlli TEXHIYHOT 3pLIOCTI 10 MOYATKY
CTIOPOHOIIICHHSI.

AHani3 TeXHIYHUX MOKAa3HUKIB CyOCTpaTIB 1 CKJIAMy IMJIOJOBUX TUT MPOBOIAMIN
3araJIbHONPUUHATAMU METOJaMH B TPUPA30BI MOBTOPHOCTI JJIsi KOXKHOTO IHKITY
BUPOIIYBaHHS.

BinGip npo6 cyOGcTpaTy mpoOBOIMIM MICHS IHOKYJISALIL, 3 TPhOX MakeTiB mo 50 r
KO’KHA, Ta TMePEMIIlyBaJIH.

CBiKI TIOAOBI Tia s O10XIMIYHOrO aHamizy 30upanu 3 pi3HUX OJIOKIB
BIJIMOBIIHO JI0 BapiaHTa JIOCIIAY, BUCYIIYBaIH 3a TeMneparypu 55 + 3 °C npotsirom 8-
10 ronun 1 moapiOHIOBaIM a0 cTaHy OoporrHa. Ilepen mpoBeAeHHSIM aHANZy MPOOyY
BUCYITYBaN AoaTkoBo Tipu 102 £ 2 °C Ta 0X0JI0KyBaJId B €KCUKATOPI.

Bwmict Bosoru B cy0cTpaTi BU3HAUaIU TEPMOTPABIMETPUIHUM METOIOM.

BusznayeHHst 3011 1 3MICTy 3arajJibHOro a3oTy MPOBOJIWIN 3 BHUKOPHUCTAHHAM
merony K’enpnans B intepnpeTarntii [lounnka (Pochinok, 1976).

CmiBBigHomenns C/N B cyOcTpaTi BU3HAYAIN 32 (OPMYIIOIO:

C/N =0,52 (100-a) / N,

1€ a - BMICT 30111, %; 0,52 — ycepeaHeHuit koeiieHT BMICTY kapOoHy, N - BMICT
3araJibHOTO HiTporeny,% (Zenova et. al., 2002).

Excrpakiiro engononicaxapuaiB (eHaollC) 3 cyxoi pedoBHHM TPOBOIWIN 3a
HACTYIMHUM aJropuT™MoM: 70 10 MJI IUCTHUIBOBAHOI BOJAW J0/aBajid 2 T TMOPOIIKY 3
TJIOJIOBUX TUT Ta PETEIBHO MEPEMINTYBaIn; IPOTATOM 16 TO1 BUTPUMYBAIH Y TyXOBIH
madi 3a 98 £ 0,1 °C; 10 oTpUMaHOTO €KCTPaKTy AojaBanu 96%-ii eTUIOBHUI CIIUPT Y
criiBBinHOMIEHH] 1:2 (32 00’ eMOM) U1 OCaPKEHHSI TOTicaxapuiB Ta BijacToOBaIM 24
roj 3a temneparypu 4 °C. Ocan BigokpemuttoBaiu neHtpudyrysanasm 3a 5000 06/xB
OpOTATOM 25 XB Ta OTPUMYBAIM HOBY CYCIEH31I0 y Tapsviii MUCTUIHLOBAHIA Ta
neonizoBaHii Boai (90 =+ 1°C). Cycnen3oBany ¢pakilifo €HAOMOIICaXapuiIiB
BucymryBanu 3a 60 °C mporsrom 8 romuH. KimbkicTh €HIomosicaxapwiiB y CyxXid
pPEUOBMHI BH3HAYajdM TpPaBIMETPUYHO Ta pO3paxoByBalmu 3a (opmynor: maca
enoononicaxapudie/ maca spaszka x 100% (Boromenskyi & Bisko, 2020).

3aranbHy KUIBKICTh BYTJIEBOJIIB Y BIACOTKaX po3paxoByBaiu 3a (popmynoro: 100
— KUTBKICTB TIPOTEiHiB (%) — KUTbKicTh MmiAiB (%) — KITBKICTh 30JbHHUX e1eMeHTIB (%).
OkpemMO BHpaxOByBajlu 3aJUIIKOBY KUIBKICTb BYIJVIEBOAIB MICHS BUKIIOUYCHHS
€HJI0MOJIICaXapuIiB: KUIbKICTh BYrieBOAIB (%) — KUTBKICTh eHaonoicaxapuib (%).
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CraTUCTUYHUN aHAJi3 OTPUMAHUX PE3yJbTaTIB 3a JonoMororo makety Microsoft
Office Excel 2016 MSO (16.0.4266.1001) kod 00339-10000-00000-AA963 Ta
BOynoBaHoi 10 HBOTO mMporpamu QI Macros 2020.

Pe3yabraT T2 00rOBOpEHHS
Cybcmpamu. 1IiaroToBieHi KOMMO3MIlI CyOCTpaTiB CYTTEBO BIAPIZHSAIUCS

(p<0,05) 3a MOKa3HUKOM BOJIOT'OCTI Ta 3a MOKa3HUKOM IIUIBHOCTI (Ta011.33).

Tabruysa 33
TexHiuHi MOKa3HUKH CyOCcTpPATIB
dopmyra BOJ‘I(;/I;ICTB, pH 311:(1)11,,1;/1:14 3oma, % CnlBBlj:[CI:{I(\)ImeHHﬂ LHl;(IrE./};::TL
1 61,2°+1,3 6,7+0,3 2,28+0,18 | 4,4+0,3 21,8+1,1/1 343°+34
2 66,3%+1,4 6,5+0,1 2,55+0,27 | 4,9+0,6 19,4+1,8/1 325423
3 61,5°+1,8 6,5+0,3 2,31+0,31 | 3,8+0,9 21,7+1,3/1 578*+29
HCPos 1,11 0,21 0,24 0,87 1,6 83

HatiBumuii mokasHUK BOJIOTOCTI OYJ10 BUSHAYEHO B CyOCTpaTHIM KoMIo3uIlii Ne2
(66,3%+1,4%), naliMmeniuii y nepuomy Bapiati (61,2+1,3%), sikuii 32 UM MOKa3HUKOM
HE BIIPI3HABCS Bi TpeThoro BapiaHTy (61,5+1,8%). 3a mokaznukamu pH Ta XiMidHOTO
CKJaay (BMICT 3arajlbHOro HITPOreHy, Maca 30JbHUX PEYOBHH Ta CIIBBIIHOIICHHS
KapOOHY J0 HITPOT€HY) BUTOTOBJICHI CyOCTpaTh HE BIAPI3HUIHCS. 3a MOKa3HUKOM
IIUTBHOCTI HE BUSBJICHO CTAaTUCTUYHOI PI3HHUIN ISl KOMMO3UIlid cybctpariB Nel
(343434 kr/m*) Ta Ne2 (325+23 kr/m?), ane cyoctpat Ne3 cytteBo BiapisHsases (p<0,05)
BiJ| IHIIMX, Moro muIsHICTG B 1,7 pa3a ta B 1,8 pa3a Oyna BuIIor0 Hix y cyocTparax Nel
Ta Ne2 BIAMOBIIHO.

3pocmku ma niodosi mina. HacudeHicts Konpopy mianuHok P. citrinopileatus
30UTBIITYBaNIaCh MPOTATOM MOp(QoreHe3y Ta cTaBaja pPiBHOMIpPHOIWO Ha 5-7 moly Bin
MOYaTKy yTBOpPEHHsA mpumopaiiB (puc. 72 A, B). Ane 3 HactaHHAM O10JIOT14HOT
CTUTJIOCTI 3OBHINIHIA Kpall IIanWHKKA 3HOBY CTaBaB CBITVIMM. byno BHUSIBIEHO
0COOMBICTH OyT0BU 3POCTKIB MIHBH 30710101 mtamy 2161 IBK — posranyskeHHs OCHOBU
Ha ruiku (puc. C). Le#t gakTt nae 3Mory MpoBOJIUTH BIAOKPEMIICHHS TIJIOJOBUX T11 0€3
BUJIAJICHHS] OCHOBU Ta 3MEHIIIUTU BTPATH MAaCH CHPOBHHH Y TIPOIIEC] TEPEPOOKH.
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Puc. 72. 3oBHimmnii Burysa 3poctkib P. citrinopileatus 2161 IBK: A) na craxii
(popmyBanns 3poctky; B) Ha cTaaii TexHosoriynoi 3pisiocti; C) xapakrepHa
PO3rajyKeHiCTh OCHOBHU 3POCTKY

3a pe3ysibTaTaMH CTATUCTUYHOIO aHAJI3y PE3yJbTaTIB HE BUSHAUYEHO CYTTEBOIO
BILTUBY (GOpMyIH CcyOCTpaTy Ha Macy 3pocTkiB (p>0,05) ix po3Mipu Ta 3arajibHy
KUIBKICTh IJIOJIOBUX T y 3pOCTKy (Tadi. 34) Asne Tpeba BIAMITHTH, L0 YCi CepeaHi
MOKa3HUKU MOPGOJIOTIYHUX O3HAK 3pPOCTKIB, OTpuMaHUX Ha cybctpari Ne3 Oynu
HUKYUMHM Y TOpiBHSIHHI cyOcTpaTamu Nel Ta Ne2.

Tabnuys 34
Mopdoaoriuni noka3aukm 3poctkiB P. citrinopileatus
Q®opmyna | Maca, r [[upuHa, MM Bucora, Mm EI;IBMCTB 1T,
1 201,6+21,6 176,4+9,8 120,646,1 54,9+7,4
2 181,2+25,0 176,4+8,7 126,1+7,2 41,5+6,3
3 141,5+43 140,5+5,5 109,5+30,5 38,0+11,0

BusnaueHi pe3ynbTaTi 3HAYHO BiApi3HIACh Bij JaHux KoBanboBoi Ta CuBouar,
Kl oTpuMyBanu 3pocTku Macoro Big 400 nmo 700 r Ha cyOcTparax 3 COJIOMH 3
nonasanusMm EM-nipenapatis (Kovalov & Syvolap, 2020). Ha sxanb, B 03Ha4eH1# poOOTi
HE HaBEJICHO JIaHUX IPO MOYATKOBY Macy OJIOKIB cyOcTpaTy Ta HOro (pi3uKO-XIMIUHUN
CKJIaJI, 1110 HE J1a€ 3MOTH MPOBECTU KOPEKTHE MOPIBHIHHS.

Otpumani pe3yabTaTH JAal0Th MOXJIHMBICTh PO3PAaXyBaTH PO3MIpHU MaKOBAJIBbHOI
Tapu JJI1 3MEHIIEHHSI MEXaHIYHUX MOIIKOKEHb B MpoIieci (pacyBaHHS, IO 103BOJIUTH
30UTBIIUTA TEPMIH 30epiraHHs Ta 3amoOIrTH IMIBHAKOMY PO3BUTKY OaKTepiallbHUX
ek, (Bandura et. al., 2019).

BaranpHa ¢opma mranuHku P. citrinopileatus Gysia okpyrioro, 6e3 HasBHOT
acHUMeTpii, sika 3BUYaifHO € MPUCYTHHOIO y MIANTMHOK IJIMBU 3BHYaiiHOi. Kpall manuaku
3 HaCTaHHSAM 010JIOTTYHOT CTUTJIOCTI HaOyBaB XBHIIETO110HOT (popMHU Ta cTaBaB BUPA3HO
CBITJTIIINM TOPIBHSHO 3 IEHTPAIBbHOIO YaCTUHOW. CTPYKTypa MIANUHKH OyJia HIKHOTO 1
KPUXKOIO, III0 € HETAaTUBHOIO 03HAKOKO Ta BU3HAYA€ HEOOXITHICTh MIBHIKOI MEPEepOOKH
IUTOJOBUX TLII.

Mopdomoriyai MOKa3HUKU TUIOAOBHX TUI, OTPUMAaHWX Ha PI3HUX BaplaHTax
cyocTpaty cyTTeBo BiapizHsuacs (p<0,05) (puc. 73, Tadn. 35).

—
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Puc. 73. 3oBHimniii Burasa mioxosux tixa P. citrinopileatus 2161 IBK, orpumanunx
3a yMOB BUKOpUCTaHHsA: A) cyocTpaty Nel; B) cyocTrpary Ne2; C) cyderpary Ne3

Tabnuysa 35
Mopdoaoriuni nokazHukm miaogoBux Tija P. citrinopileatus
Hiametp .

dopmyn Maca [IT | warmax Bucora B.I/ICOTa I[.IaMeTp
a " IAIAHKH HIKKH HIKKH
1 1320423 35% | 3260+ 1,9 53,1°+35 | 14,5%%1,0
2 77008 |0 Flasrely 36,9°+14 |108+05
3 7,70+07 ‘1‘55'3 T 129,70 41,3 46,60+16 | 11,2°+05
HCPgs 4,1 7,0 4,7 6,4 2,2

IIT — nnooose mino

JlocTOBipHO HaAWOUIBIIMK TOKa3HUK MacHw IutojoBoro tina (p=0,01) Oyno
OTPUMAaHO 3a BUKOpUCTaHHs cyocTpaty popmynu Nel (13,2+ 2,3 r), iH1111 BapiaHTH MaJlnd
imerTuuny cepenuto macy (7,7 0,8 T — cyocrpat Ne2 ta 7,7 £ 0,7 T - cybctpat Ne3)
(tabm. 3.7.3.4).

OTtpumani gaHi CHiBNAIAI0Th 3 Pe3yabTaTaMu JOCIIIPKCHHs] BUCHUX Maaiisii ta
[HmOHE311 SIK1 JOCTIKYBaIU TUKOPOCII IITaMU Ta 1X T1OpU/IU, Ta BA3HAYMIIH 0 CEPeH1
PO3MIpH JiaMeTpy MIAMUHKH € XapaKTePHOI O3HAKOK0 IMITaMy Ta MaJd 3HAYEHHS BiJ
46,0 £ 0,8 mo 73,7 £ 0,5 mMm (Rosnina et. al., 2016). /liameTp ManmWHOK IUIOAOBUX TiNI
[JIMBH 30JI0TOI, $IKI OynuW OTpWMaHi YKpaiHCBKUMHU BUYE€HMMH Ha cyOcTpatax 3
BukopuctanusiMm EM- mpemapartiB Takox maB po3mipu Bix 3 g0 8 cm (Kovalov &
Syvolap, 2020).

Bucora manvHKM TJI0OIOBUX T, OTPUMAHUX Ha cyOcTpaTi ¢opmynn Ne2
JIOCTOBIPHO BIAPI3HsUIACH Bij 1HIIKMX BapiaHTiB (p=0,002), Ta Oyna Ha 5,5 MM OLIBIIOO
nopiBHsAHO 3 BapianToM Nel Ta Ha 8,4 MM — MOPIBHSIHO 3 BapiaHTOM 3.

3a pe3ylibTaTaMy aHaNII3y BU3HAYEHO JOCTOBIPHY BIIIMIHHICTH MIDXK BaplaHTaMu
JOCIIIly 3a TMOKAa3HUKOM BUCOTU HIKKU (p<(,01): HailOLibllIa BUCOTA IIOAOBUX TIJI
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BUSBIICHA 32 BUKOpUcTaHHs cyocTpary Nel (53,1 + 3,5 mMm), HaliMeHIIa — y BapianTi Ne2
(36,9 + 1,4 mm).

Hixka ruiogoBux Tis, oTpuMaHux Ha cyocTpari Nel 1ocTOBIpHO Binpi3HsIach 3a
MOKa3HUKOM aiameTrpy (p<0,01), saxuii Ha 3,7 MM OyB OUIBIIMM MOPIBHSAHO 3
orpumanuMu ganumiu (1,2 + 0,5 MmM) y BapianTti Ne2, 3 HaliMEHILIUM J1aMETPOM HIKKH Y
JOCHIL.

bBioximiunuii ananiz nnooosux min. 3a pe3yibraTaMu OAHO(PAKTOPHOTO aHATI3Yy HE
BU3HAUYE€HO BIUIMBY (opmynu cyOcTpaTy Ha XIMIYHMA CKJIaja IUIOAOBUX Tl P.
citrinopileatus, ane 3arampHa KUTBKIiCTh BYTJICBOJIIB B IUIOJJOBHX TiIaX, OTPUMaHHUX Ha
cyoctpati popmynu Nel Oyna BHILOK y MOPIBHSAHHI 3 IHIIMMU BapiaHTamMH JTOCHIiNy
(puc. 74).

w

BapianT cyocTpary
N

[ER

o
N
o

40 60
KinbkicTe Ha cyxy peuoBuHy, %

[0}
o

100

Eporeinn MByrmeBogu  Menmpo [IC M pimigu ™ 30ma

Puc. 74 Ximiunnii ckaan miaonoBux tia P. citrinopileatus (enmollC -
eHJI0MmoIicaxapuan)

HaiiBuiy kibKicTh IpOTEiHIB OYJI0 BU3HAYEHO B TJIOJIOBUX TLIaX, OTPUMAHUX 3
cyoctpaty hopmymm Ne3 (32,07 + 0,27%), Toxi sk Ha cyoctpati popmyan Nel BMicT
npoteiHiB 0yB HaitHmK4nM (24,80 + 3,71%).

KinpkicTh BYIJIEBOAIB, 32 BHUKIIOYCHHSM EHJOIOJIICAXapu/liB, KOJWUBAJIACh Bij
56,13 £+ 1,47% (cy6ctpar Ne3 — malimeHmuii mokasHuk) 1o 59,95 + 2,56% (cyOctpar
Nel HaBUIIIMIT TOKA3HUK).

KutekicTs HaJI3BUYANHO IHHAX IS MEIUYHOTO BUKOPHUCTAHHS
SHJI0TIOJIIcCaXapu/IiB y INIOAOBUX TUIaX TJIMBH 30JI0TO1 KoJimBanachk Bix 2,54 + 0,54%
(cyoerpar Ne3) no 4,72 + 0,61% nHa cyberpari Nel. OTke, MaKCUMAaITbHUIA TTOKa3HUK
BMICTY IIUX BYTJEBOAIB Oysl0 OTPMMAHO Ha HAWOUIBII PI3SHOMAHITHOMY 3a CKJIaJ0M
cyocTparti.

OtpumaHi pe3ynbTaT BMICTY HoJicaxapuiB B miogoBux Tit P. citrinopileatus
CHIBMAJAIOTh 3 PE3yJbTaTaMH YKPATHCBKUX JOCHIJHUKIB, 1[0 BHWBYAIW BIUIHB
CyOCTpaTiB METOJOM MOBEPXHEBOTO KYJIHTUBYBAHHS HA PITKOMY CEpPEIOBHINI Ta
BCTAHOBUJIM 3HAYHUI BIUIMB CYOCTpAaTIiB Ha KUIbKICHUH CKJIaJl aMIHOKHCIIOT, Ta BMICT
eHponojicaxapuaiB y Oiomaci rpumba Pleurotus ostreatus (Jacq.) Kumm. Ta
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€K30M0JIicaxapu/iB Y KyJIbTypalbHid piauHl. 30KpeMa KUIbKICTh €HJOIOIICaxapuaiB
IpU BUKOPHUCTAHHI MIPOTY ONIMHUX KyJbTyp (IIPOTY aMapaHTy Ta pancy) Jocsraia y
ixapomy nocuini 3,5%, a 3a BUKOpHUCTaHHs 3apoJkiB menuii -4,5%. (Krupoderova et.
al., 2014).

Binomo, 1110 pakT mo3uTUBHOTO BILIUBY 301JIbIICHHS] KOMIIOHEHTIB CyOCTpaTiB Ha
MIJBUIICHHS KUTBKOCT1 IIIHHUX METAa0OJIYHUX PEUOBUH JABHO IIKABUThH JOCIIIHUKIB,
ajie Ha IXHIO J[YMKY Lie TUTaHHs € HeAocTaTHhO BuBUeHUM (Giirge et. al., 2020; Jeong et.
al., 2013).

HaliBumuii moka3HUK BMICTY JKHPIB BU3HAYWIN Y IJIOJIOBUX TiJIaX, BUPOIICHUX
Ha cyoctpari Ne3 (3.39 + 0,99%), toai sik Ha cyOcTpari No2 BMICT KUPIB CKJIaJlaB
HaliMeHIINI B1ICOTOK BiJ MacH cyxoi peuoBuHH (1,39 £+ 0,12%). Tpeba niakpecautu,
mo y Qopmyny Ne2 Oyno moJaHO HaAWBUINMNA BiJICOTOK COJIOMH, fKa 3a JaHUMU
XIMIYHOT'O aHali3y BIAPI3HAETHCA BiA JIYLIIUHHS YABIYl MEHIIMM BMICTOM >KHUPIB.
(Husid et. al., 2015; Kudasheva et. al., 2015).

HaiiBumuii BMICT 30JbHUX pPEYOBMH OyJI0 BH3HAYCHO B IUIOJOBUX TiJax,
orpumaHux Ha cyoctparti Ne2 (10,14 + 1,19%), toai sx BupoiieHi Ha cyoctpati Ne3
IUJIOJIOB1 T11a TJIMBU 30J10TOI Majau HaHWx)4uil BMicT 30mu (7.47 £ 0,96%). Came 111
dopmynu cyOcTpaTy 3a pe3yJbTaTaMu aHali3y TEX BIJIPI3HAIACh HAWBUIMM Ta
HAWHKIUM ITOKa3HUKOM 3011 (TabII. 2).

Tpeba 3a3HauuTH, MO0 OTPUMAaHI JlaH1 TMIATBEPKYIOTHCS aHAJIOTTYHUMU
pe3yNbTaTaMM aHaji3y OPraHIYHUX CKIIAJJOBUX Ta 30JIbHUX €JIEMEHTIB B TUIOJOBUX TLIaX
[JIMBM 30J10TOI, mpo ski 3Bitye Memani (Medany, 2014). Bin Bupomiysas P.
citrinopileatus ma cyOcTparax pi3HOro CKjJIaay 3 COJIOMH IIIIEHHUII, PUCY Ta 3
JOJIaBaHHSIM THUPCH. 3a HOro JaHWMH, KUIBKICTh MPOTEIHIB y IUIOJOBUX TLIax
3Haxoauiacs y Mexi 22,8% (pucosa cosioma) 10 26% (prucoBa coioMa Ta TUpPCa), JKUPiB
Bix 2,54% (Ha cojoMi MIeHuIri 3 THPcoro) 10 3,3% (CyMmilll COJIOMH pUCY Ta MIIECHUII).
KinpKicTh 30JbHHX €JIEMEHTIB 32 pe3yJbTaTaMH IPaHCHKOI'O BUCHOTO KOJIMBAIACh BiJI
7,68 mo 9,06% (Medany, 2014). Oxnak, y #oro po0OOTi He HaBeIEHI MMOYAaTKOBI
MOKa3HUKH O10XIMIYHOTO CKJIaay CyOCTpaTiB, TOMY CKJIAIHO BU3HAYUTH 3aJICKHICTH
3MiHHU XIMIYHOTO CKJIaJy TIJIOJOBHX T Bil OallaHCY PEYOBHH y CyOCTparTi.

BucHoBku

[TepeBipeHa MOXJIHMBICTh BHUKOPHUCTAHHS POCIMHHUX CLILCHKOTOCIIOIAPCHKHIX
3QIMIIKIB, M0 € JOCTYIHHMH Yy OUIBIIOCTI oOmacTedl YKpaiHu, IS BUPOIIYBaHHS
ictiBHOrO KemmorpodHoro rpuba P. citrinopileatus B mryuynux ymoBax. Pe3ynbpratamu
poOOTH TOBEJCHO BILIMB CKIIAy CyOCTpaTy Ha MOPQOJIOTiuHI 03HAKH Ta O10XIMIYHUN
CKJIQJI TUIOJIOBUX T1JI.

BusnaueHo MopdoioriuHi XapakTEPUCTHKH TIOJOBUX TIT Ta BMICT OPraHigYHUX 1
30JbHUX PEUOBMH Yy TIUIOAOBHX TUNAaX, BHUPOIICHHMX Ha cyOcTpaTtax 3 pi3HUM
CIiBBITHOIIIEHHSM COJIOMH Ta JIYIITTMHHS COHAMTHUKY. HaltO11b1111 32 cCepeTHhOI0 Macor0
mwiogoBi Tina (13,2 + 2,3r) oTpuMmyBasii Ha CyOCTpari, IO CKIAJaBCS 3 COJIOMHU:
JTYIITAHHS COHSIIHWKY: MAaJWUBHUX TPAaHYJ HAa OCHOBI JIYIITIUHHS COHSIIHUKY: 3€pHA
parcy : KyKypyA3sHOi MYKH : TIIICY Ta BoAM y criBBiaHomeHH] 31:39:70:20:17:1:263.

Haii0inpiny KUThKICTh MPOTETHY MicTHIIH TUT00BI Tta P. citrinopileatus (rmusu
30J10TO1), 1110 OyJ10 BUpoIleHo Ha cyocTpati popmynu Ne3 (32,07 +0,27%), a HalOUIb1IY
KUTbKICTh O10aKTHBHHX EHJIOTIOTicaxapuIiB Ha cyocTpati popmynu Nel (4.72 +0,61%).
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3Hai1/IeHO TO3UTUBHY KOPEJIALII0 MK BMICTOM 30JIbHUX PEYOBHUH y CyOCTpaTi Ta
TaKUM IMOKa3HUKOM Y IJIOJOBUX T1JIaX, OTPUMaHUX 3 X cyocTparis. [IpoTe, HEOOX1THO
IIPOBECTH JOJATKOBI TOCIIJIKEHHS Ta IITMOOKHM KOpENSIIAHUN aHali3 11 MOXKJIMBOCTI
MIPOTrHO3YBaHHSI BMICTY LIHHUX OpPraHIYHMX PEYOBHUH B IUIOJOBUX TUIAX 3a PaxyHOK
KOperyBaHHs CKJIajly cyOcTpary.
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Kumm «I'nmuBa 3BuuaiiHa». J[lepkaBHMIA pEeCTp COPTIB POCIWH, MPHIATHUX IS
nommpeHHs B Ykpaini Ha 2019 pik; c. 461 https://sops.gov.ua/reestr-sortiv-roslin

3. bannypa . 1., bicekko H. A. Muponnuea O. C.Csinouro Nel60829 npo
nepxaBHy peectpaitito copry pociaua IBK 2314 Pleurotus pulmonarius (Fr.) Quél.
«'nmuBa nereneBay». JlaTta nep»kaBHOI peecTpaliii MaHOBOTO IpaBa IHTEIEKTYaJbHOI
BIIaCHOCTI Ha momupeHHs: 25.04.2016. CBigonTBo Mpo JepxkKaBHY peectpaliiro No
160829. [lep>kaBHUiI peecTp COPTIB POCIWH, MPUAATHUX JUIA TOMIMPEHHS B YKpaiHi Ha
2019 pik; 3asBka 13627001, crop.378

4, bickko H. A. Muponunuesa O. C. bannypa 1. 1. I[Tatent Ne160350 Ha copt
pocour IBK 2314 Pleurotus pulmonarius (Fr.) Quél. «['muBa nereHeBa». 3asBka Ne
13627001 Ha3zga copty: IBK 2314 3asBuuk (kon): 1957 Bnacuuk copry (kox): 1957.
JlaTa nepkaBHOI peecTpairii MalHOBUX MpaB IHTENEKTyalabHOI BracHocTi: 17.06.2016
ITatent Ne 160350. lata npioputety: 17.10.2013.
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Tema 3.8. 3acTocyBaHHsI 0i0reHHUX €KCTPAKTIB Y NTAXIBHUUTBI 1K TEXHOJIOTIYHHU I
3aci0 miABUIECHHSA HOr0 eheKTUBHOCTI

KepiBHuk Temu Hanuenko O.0.
Buxkonasui 3noposiesa JI.M.
Maii6opona /1.0.

Cyxapenko O. L.
Annpymenko M. B.
Meta gocaigxkeHb
MeTtoro nanoi podoTu Oyino 3’sicyBaHHS BIUIMBY €KCTPAKTy BiBCa MOCIBHOTO Y
CKJIaJIl paIlioHy ryceil B mepea3adiiHoMy Mepiojii Ha OKUCHE TICYBaHHS iXHBOTO M’sica
32 HU3bKOTEMIIEpaTypHOTro 30epiranHs.
JIJist TOCSATHEHHS TOCTABJIEHOT METH BU3HAUEHO HACTYIIHI 3aBJIAHHS:

1. JocniauTi [uHAMIKY BMICTY KIHIIEBUX MPOAYKTIB Jinonepokcuaaii, Bitaminis E, A
1 B-xapoTuHy, Koe(illieHTa aHTHOKCHUJAAHTHOI aKTUBHOCTI Ta >KUPHO KHUCIOTHOTO
CKJIaAy JIMiAIB M’sica Tycei MiJ] 4ac MOro HU3bKOTEMIIEPATYPHOTO 30€piraHHs.

2. 3’scyBaTH BIUIMB EKCTPAKTy BiBCa Ha JHMHAMIKy BMICTY KIHIEBUX IPOJIYKTIB
ninonepokcuaanii, BitaminiB E, A 1 B-kapoTtuny, koedilieHTa aHTHOKCHUIAHTHOT
AKTUBHOCTI Ta dKUPHOKUCIOTHOTO CKJIa Ty JIMIIB M’ sica I'yceil mpu HOro BBEJICHHI 710
palioHy rycei y nepeazabiitHoMy mepioi.

3. 3a CTaTUCTUYHO ONPAlbOBAHUMHU pe3ylbTaTaMU IMPOBEACHOIO EKCIEPUMEHTY
BU3HAYUTH JOLUIBHICTh 3aCTOCYBAaHHS €KCTPAKTy BIBCA B 3allpONIOHOBAHOMY
TEXHOJIOTTUHOMY PEXHUMI1 3 METOIO YITOBUIBHEHHSI OKUCHOTO IICYBaHHS M’sica Iif] 4ac
HU3bKOTEMIIEPATypHOTO 30€pIraHHs.

O0’exkT JoCTailKeHHs1 — SAKICTb M’sica Tyced 3a HOro TpUBAJIOTO
HU3BKOTEMIIEPATYPHOTO 30epiraHHs.
IIpeamer nocaigKeHHs1 — BMICT KIHIIEBHX MPOIYKTIB JNOMEPOKCHUIAIIIT,

KUPOPO3UMHHHUX BITAMIHIB Ta >KUPHO KUCIOTHUN CKJIAJ JIITIIIB M’sica Tycel 3a

HOTO TPUBAJIOTO HU3BLKOTEMIIEPATYPHOTO 30€piraHHsl.

OB’EKT, IPEAMET I METOAU JOCJIII>KEHb
Oco0anBocTi ckiany m'sica ryceit nopoau Jlerapr

Po3BUTOK TTaxiBHUITBA CHOPHUAE IMBUAKOMY HAPOIYBAaHHIO PI3HOMAHITHUX
MPOAYKTIB XapdyBaHHS 1 3HAYHOMY IMIAHOMY EKOHOMIYHOTO O0a3ucy HaceJIeHHs
CEPEIHbOTO 1 HU3BKOTO JIOCTATKY B arpapHoMy cekTopi. OHe 3 YiceNIbHUX MICIb Y i
rajxysi Iocijzlae BOJOIUIaBHA MTHIA, 30KpeMa rycu. Cepen pi3HUX IMOPIJ T'yceH, Io
PO3BOMATHCS B YKpaiHi, OCTAaHHIM YacoM HaOymiu MOMmMpeHHs rycu nopoau Jlerapr. 3
OJTHI€T TYIIKX TOPOCIIOTO rycaka i€l Hopoau MOKHA OTPUMATH Bif 4 10 6 KT TIETUIHOTO
M'sica 3 HAICHYCHUM HIKHUM CMakoM. TakoX BiJ Tycel miei mopoan OTPUMYIOTH CMaYHY
KUPHY MEeUiHKY, Maca skoi nocsrae 0,8 kr. M'sco nmux ryceit MiCTUTh BC1 BITAMIHU TPYITA
B, a takox A, PP i C, Ge3miu MiIKpoeJIeMEHTIB 1 MIHEpaJliB; JKHpP IEPEBAXKHO
HaKOMHUYYETHCS B HIKIPIIi, TaK IO CaAME M'CO BBAXKAETHCA LIUIKOM JIETUYHUM 1 MOXKE
BUKOPHUCTOBYBAaTUCS B Ji€Tax Juisl cXyAgHeHHs. M'sico rycedt 1iei mnopoau
PEKOMEHAYEThCSI MPU CUIIBHUX CTpecax 1 KOBUYHOKaM'sHOI xBOopoOi. JloBeaeHo, 110
peryisipHe BXKHBaHHS TYCATUHU BIPOT1IHO 3HUKYE CXUIIBHICTD JJO CEPLIEBO-CYANHHUX 1
OHKOJIOTTYHUX 3aXBOPIOBAHb, a TAKOXK 3aXBOPIOBAHb JIUXAJbHOI cUCTEeMU. Jl0 TOro x
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BHCOKA SIKICTh ITyXO-TIEPOBOI CHUPOBHHH CIIOHYKA€ 1O BUTOTOBJICHHS KOHKYPEHTHOI
NPOIYKINT TS IUPOKOTo KoJia croxusavis [9, 13, 14, 18].
OBec mociBHMH K J2Kepesio 0i0reHHUX AHTHOKCHU/IAHTIB

OBec nociBHu#l (Avena sativa L.) npeacrasisie co0010 OJTHOPIUHY TpaB’ SHUCTY
pociuHy 3 poauHu M’ stnukoBux (3makoBux) - Poaceae (Gramineae), mo €
CUTBCHKOTOCITOTAPCHKOI0  KYJBTYPOIO 31 3HAYHUMH IOCAJOYHUMH IuIomamu. Lle
00yMOBITIO€ MIEPCTIEKTUBY IIIBUIKOBITHOBIIOBAHOT CHPOBUHHOI 0a3H. Jlns  BiBca
MOCIBHOT'O XapakTepH1 MPUAATKOBI, MOUKYBaTi kKopeHi. CTe00 — WwieHHucTa CoJIOMHUHA,
MPSAMOCTOSIYE, TTIOPOKHE, 3 2-4 3MYTUMHU MTOPOKHIMU By3namu. JINCTS TOBre, TaHIICTHE,
Yeprose, 3 JIOBFMMHU IiXBaMHU, SIK1 OXOIUTIOIOTh MIKBY3JIs, 3 JIIHIMHOI TUIACTUHKOKO Ta
napajeJbHUM KHJIKYBaHHSM, 3JIeTKa OITyIIeHEe, II0
Kpato apioHomuibyacte, 10 20-40 cM JOBXKUHOIO.
Kgitu 3eneni, ABocTaTeBi, ApiOHI, BKPUTI JIyCKaMu, Ha
JIOBTUX KBITKOHOCAX, 310paHi 1o 2-3 B ApiOH1 KOJOCKH,
SIK1 yTBOPIOIOTH PO3KHIUCTY BOJIOTh. I LTiT — rutiBUacra
3epHIBKa. 3€pHIBKU BiBCAa OTOYEHI JIYCKAMHU, 3 IKUMU
BOHU HE 3pocCTarThecs. [luM oBec BiIpi3HSAETHCS Bif
NIICHUIT, TYMEHS Ta KUTa. JOBXKMHA 3epHIBKU 8 MM.
[{BiTiHHs BinOyBaeThcs y TpaBHI — yepBHI. [lmonu
J03p1BarOTh B JIUIHI — BepecHi [35]. HacinHua BiBca €
[[IHHUM XapuyoOBUM TMPOAYKTOM, a 3€JIeHy Macy
BUKOPUCTOBYIOTh B SIKOCTI KOpPMY IS CBIMCBKUX
TBapHH.

VY HapoAHi MeAMIMHI 1 POCIMHA IITUPOKO
3aCTOCOBYEThCS B SIKOCTI  3araljib3MIIHIOIOYOTO,
IMyHOCTHMYITIOIOYOT0 Ta 3aCIOKIIIHBOrO 3ac06y. Moro
BUKOPUCTOBYIOTH MPH IUTYHKOBO-KUIIIKOBHX, CEPIIEBO-
CYJIMHHUX, T€MaTOJIOTTYHUX, IEPMATOJIOTTYHUX 1 0araThoX 1HIIMX 3aXBOPIOBAHHSX.

JlaHi cMCTeMaTHYHOTO BHMBUYCHHS XIMIYHOTO CKJaJy CHPOBHHH BiBCa BIACYTHI,
JIeTaJbHO BUBYABCS KUJIbKICHHN BMICT OUIKIB, aMIHOKMCJIOT HACIHHSA, IO MOSICHIOETHCS
TPaIULIMHUM BUKOPUCTAHHSM I[I€T POCTUHU B IKOCTI KOPMOBOT Ta Xap4OBOi KyJIbTYpPH.
[Ipote nmitepaTypHi IaHi MO0 IHIMKX Tpyn OiojoriuHo akTuBHUX pedoBuH (BAP),
30KkpeMa (PEeHOTBHUX CIOJYK y TpaBi, KOPEHSAX Ta MPOPOCTKAxX BiBca, BIICYTHI. YBary
¢itoxiMikiB (EHONBHI CHONYKH TpUBEpTaloTh sk bBAP, ski 3yMOBIIOIOTH
(dapMakoNOriYHy aKTUBHICTh HHU3KH JIKApChKUX 3ac00IB HAa OCHOBI POCIMHHOI
CUPOBUHH.

Jlanux mpo 3acCTOCYBaHHS BiBca 3 MEIUYHOIO METOIO B JiTepaTypi Oararto, ane
BIICYTHS iX CHCTeMaTH3allisl Ta 3arajbHi IIAXOIW JO BUBUYCHHS IIi€] POCIUHH SK
nikapcekoi. Tomy 3 orisimy Ha JOCTaTHIO CUPOBHUHHY 0a3y Ta 3a BIJICYTHICTIO CHCTE-
MaTUYHOTO (PapMAKOTHOCTUYHOTO BUBYCHHS BiBCAa MHTAHHS MHOTO JOCTIDKEHHS €
aKTyaJIbHHM.

Haiiuacrtime TtpaBy 30uparoTh y (a3y MOJOYHOI CTUIJIOCTI, ajie OKpemi
JiTepaTypHl JKepena pPEeKOMEHAYIOTh 3aCTOCOBYBATH TpaBy, IO 3i0paHa B cTaail
MOJIOYHO-BOCKOBOI cTuriiocTi. lle oOymoBiIeHO, B mepuly 4epry, THM, L0 JEsKi
OlosoriyHo akTuBHI peuoBuHU (BAP) BiBca MOJOYHOI CTHUIJIOCTI 3HAXOASTHCS B
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MIHIMQJIbHUX KUIBKOCTSIX, II0 3HAYHO BIUIMBA€ HA HASBHICTh Ta BUPAKEHICTDH
MO3UTHUBHOI J1i BiBCA.

Bwmict BAP nocsrae makcumymy smiie y a3y MOJIOYHO-BOCKOBOI CTHUIJIOCTI,
30KpeMa 30UIbIIYETHCA BMICT OLIKA, Y TOMY YKCI1 aMIHOKHUCIIOT, Kl i 00yMOBITIOIOTh
010JI0T1YHY aKTUBHICTh POCIMHU. Takok y (pazy MOIOYHO-BOCKOBOI CTUIJIOCTI BMICT
KPOXMAJIIO B TPaBl 3MEHILYETHCS, IO MOKPAIIY€e EKCTPAKIIIIO Ta (DUIBTPALIIO IPU BUTO-
TOBJICHHI HacToWku. Ilpu 3arorTiBii TpaBu BiBCa MOJIOYHOI CTHUIJIOCTI BEJIMKa
BIPOT1IHICTh MOTPAIUISIHHS aJ€PreHHOT PEYOBUHM — MUJIKY, KUTBKICTB SIKOTO B J1aHy (ha3y
MakcuMaibHa [5,62].

OBec MOCIBHUN MOJIOYHOI CTUTJIOCTI BIAPIZHSAETHCS 32 30BHIMIHIMH O3HAKaAMU:
pOCIIMHA Ma€ 3eJIeHU KOJIip, 3epHIBKY MPU HaAaBIIOBAHHI BUAUISIOTH MOJIOYHY PIUHY,
HE BIJUISIOTHCS Bl TycK. PociauHa B cTajiii MOJIOYHO-BOCKOBOI CTUTIJIOCTI Ma€ 3€JI€HO-
YKOBTE 3a0apBJICHHS, MTOKOBTIHHS B110YBAa€ThCSI BHACIIIOK BIITOKY TTOKUBHUX PEUOBUH
3 yci€i poCIMHU B 3€pHA. 3epHA M’SIKi, HE BIIAUISIIOTHCS BiJ] JTYCK.

VY TpaBi BiBca MOCIBHOTO, K BIAOMO, MICTAThCA pi3Hi BAP: ByrneBoau, crepoinHi
CIIOJIYKH, aMIHOKHCJIOTH, (pJIaBOHOIIM, BiTaMiHH. BMICT IIUX PEYOBUH 3JIC€KUTh Bij
palioHy BUPOIIYBaHHS BiBCa IMOCIBHOro. ToMy JaHi JiTEpaTypHHX JKEpea MO0
XIMIYHOTO CKJIaly BiBCa JJOCUThH PI3HOMAHITHI.

OnHi€el0 3 OCHOBHMX [IFOYMX PEUYOBHMH BiBCAa TMOCIBHOTO € aBEHIH. Y PI3HHUX
JiTepaTypHHUX JDKEpeJiaX aBeHIH BITHOCUTHCS 10 pi3HHX rpyn BAP — momicaxapuis,
OLIKIB, 1HIOJBHUX aJIKaJIOIIiB.

TpaBa BiBca MOCIBHOTO MICTUTh LUIMA KOMIUIEKC PEYOBHH (DIIaBOHOITHOT
npupoau (TOXiJHI amireHiHy, JIIOTEOJIIHY, TPUIIMHY), TOJIicaxapuar, Y TOMY YHCII
aBCHApWH, aBEHAJIIH, BITaMiHW (KHCJIOTa HIKOTMHOBA, acKOpOIHOBAa Ta 1H.), KUCJIOTHU
opraHiuHi (s0;1yyHa, IMIMOHHA, II]aBJIeBa, aKOHITOBA Ta 1H.), aMIHOKUCJIOTH (TpUnTOodaH,
J3WH), CTHTMACTEPUH, CTEPOINHI CallOHIHHU, XIHOH, XOJIiH, TIMOKCAHTHUH, TyaH1H, MaKpO-
i MikpoeraeMeHTH (Kalii, KpeMHii, MarHii, gocdop, 3am30, cipka, Mapraleib, IIUHK,
Mijb) Ta 1iui psag inmux BAP [5].

VY 3epni BiBca mociBHOro Mictutbes 11-18% OinkiB, OaraTux Ha HE3aMiHHI
amiHokucaotu, 4-9% xupis, 40-60% kpoxmanto, ¢GepMeHTH, $Ki JOMOMararoTh
3aCBOEHHIO JIIMIJIIB Yy KUIIEYHUKY ¥ CIIPUSIOTH 3aCBOEHHIO BYTJIEBO/IB, BITAMIHU TPYIIH
B, npoBitamia A, Toxodeponu, GpiTOXiHOHH, MOJIicCaXapuId, KIITKOBUHA, MIHEpaIbHI
PEUYOBHUHHM, CTEpOimHI camoHiHW (aBeHako3un A) Ta creponu (XonectepuH, B-
CUTOCTEPHUH), OpPTaHiuHiI KHCIOTH (IaBlieBa, MaJlIOHOBA, €PyKOBa), XOJH, TUPO3WH,
TpiroHemiH, praBoHoinM, edipHa omist, KyMapuH (CKOMOJIETHH), TIIOKO3H/I BaHUIIHY, Mi-
HepasibHI peuoBuHU (hocdop, Kamiii, 3a1i30, KOOATLT, MapraHellb, IMHK, ATFOMIHIHA, 00D,
Hom, Miak, GTOp Ta iH.), MiHEpaIbHI coli (hochopHi, KAITBITIEBI Ta 1H.).

VY TpaBi BiBca MOCIBHOTO OyJM BUSBIICHI aBEHAHTPAMIAH, sIKI BUSBIAIOTH B 10-
30 pa3u BUIly aHTHOKCUIAHTHY aKTUBHICTh, HIXK 1HIII MPUPOJIHI aHTHOKCUAaHTH [20].
JlocmipkeHHsT  TOKa3aiu, 10 aBEHAHTpPaMiAu BOJIOAIIOTH MPOTH3ANATHHUMH,
AHTUATEPOT€HHUMU BJIACTUBOCTSAMU, OCKUIBKA BOHU MPUTHIUYIOTh Jre€3110 MOHOLIUTIB
JI0 €HIOTETIaIbHUX KIITUH a0PTH JIIOJWHU 1, K Tepen0adaeThes, IHri0yOTh BUIUICHHS
MpoTH3aNalibHUX CHOJNYK 3 Makpodarie [21-22]. ABeHaHTpaMiid BIBCa MOXYTh
CHOpUSITA  3amo0IraHHIO  aTepOCKIEepO3y UUISIXOM MPUTHIYEHHS  mpodideparrii
IIaJKOM'SI30BUX KIITHH 1 30UIbIIIEHHIO BUPOOHUIITBA HiTporeH okcuay (NO) [23].
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Puc. 75. CtpykTypHi popmynn aBeHaHTpaMiiB [22]

HaiiBuiy aHTHOKCUAAHTHY akTUBHICTh Mae aBeHaHTpaMin C. EdekT BImBy
30arayeHoOro aBCHAHTPAMIJIOM EKCTPaKTy BiBca JOCHIDKyBaJIM Ha TBapHWHAaX.
BcraHoBieHo, 1mo BKWBaHHS ImypamMu 20 Mr aBeHaHTpaMiay Ha KUTorpaM MacH Tija,
3YMOBJIIOE€  30UTBIICHHS aKTHUBHOCTI CYNEPOKCHJIIUCMYTa3d Y CKEJIETHUX M'si3aX,
nevinii Ta HUpkax [22]. Kpim Toro, gieta Ha OCHOBI aBEHAHTPAMIIIB ITiJIBUIIYE
aKTUBHICTH TNIyTaTIOHIIEPOKCHIa3H B CEPLIEBHUX 1 CKEJIETHUX M's13aX, 1110 BU3HAYA€E OUTbIII
e(eKTUBHUMN 3aXUCT OPTaHi3MYy Bij] MOIIKO/KEHb aKTUBHUMH (pOpMaMH OKCUTEHY [23].

OTxe, MpoaHali3yBaBIlU JITEPATypHI JKEpesia, MOKHA 3pOOUTH BHUCHOBOK, IIIO
TpaBa BiBca MOCIBHOTO Y (pa3y KOJIOCIHHS Ta I[BITIHHS BOJIOJII€ IOCUTh BETUKUM BMICTOM
¢b1aBOHOINIB  Ta MOXKE TMPOSBIATH TO3UTUBHUN e(ekT Ha (QyHKIIOHYBaHHS
AQHTUOKCHUJIAHTHOT CHUCTEMH OpraHi3My NTHIll. TomMy oOpaHHS BiBCa IOCIBHOTO SK
00'€KTy TOCTIIKCHHS € JOIUIPHUM Ta aKTyaJIbHUM.

2.2. Cxema ekcnepumennty

JlocmDKeHHsI TPOBOJMIMCH Ha Tycsax mopoaw Jlerapr. BmpomoBxk ychoro
nepioay MOCTHATaJBLHOIO PO3BHUTKY (63 m00M) Tryceld KOHTPOIbHOI Ipymnu (26 TOJIB)
yTpUMYyBaJId Ha CTaHAApPTHOMY paIrioHi, 30aJlaHCOBaHOMY 3a OOMIHHOIO EHEpTi€lo,
MPOTETHOM 1 BiTaMiHaMHu 3TiTHO 3 pekoMmeHpaamiasmu [25, 26]. o pamioHy rycei
nociHoi rpymnu (26 roiiB) 3 42-0i 1o 63-0i 100M J0/1aBaM €KCTPAKT BiBCa MTOCIBHOTO
(puc.76).

3a0iii mTHIll TpoBOIUIN Yy 63-1000BOMY BiIll 3 JOTPUMAHHSM HOPM KOHBEHIIi1
Panu €Bponmm 1momo 3axWcTy TBapWH, fAKI BHUKOPHUCTOBYIOTHCSI B HAayKOBUX
JTOCIIJDKCHHSIX. 3 TYMIOK BUAULUTM TPYIHI M'S3U, SIKi IIBHIKO 3aMOPOXYBaIH 1
30epiramu npu Temnepatypi -18°C Ta Bomorocti mosiTps 85 % Brpomosxk 210 1i6
BignoBigHo 10 Bumor JCTY 3143:2013.

J17151 HU3BKOTEMIEPATYPHOTO 30€piraHHsl BUKOPUCTAHO M’ SICO TYCe IBOX 3pa3KiB.
M’sico KOHTPOJLHOTO 3pa3ka OTPHUMAaHE BiJ] Tyce KOHTPOJBHOI TPYMH, M 5CO
JOCHIAHOTO 3pa3Ka — Bl T'ycel JOCIIAHOT IPYTIH.
3a6i1if Tyl npoBoguian y 63-1000BOMY Billl 3 JOTPUMAHHSIM HOPM KOHBeHIli Panu
€Bpony MOA0 3aXUCTy TBAPHWH, SIKIi BUKOPUCTOBYIOTHCS B HAYKOBUX JOCIHIKEHHAX. 3
TYHIOK BUAUISIIM TPYIAHI M'SI3M, $KI WIBUJIKO 3aMOpPOXYyBaiu 1 30epiraiud mpu
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temneparypi -18°C ta Bonorocti nosiTps 85 % Brponossk 210 1i6 BiANOBIIHO 10 BUMOT
JACTY 3143:2013.

JIJ1st HU3bKOTEMIIEpaTypPHOT0 30€piraHHsl BAKOPUCTAHO M’ SICO T'yCeH IBOX 3pa3KiB.
M’sico KOHTPOJILHOTO 3pa3ka OTPHUMAaHE BIJ T'ycel KOHTPOJBHOI TpYyNH, M 5CO
JOCIIAHOTO 3pa3Ka — BiJ I'yCcel JOCIIHOT TPYIH.

Opranizaniiina cxema JocaimReHb

Mycu nopoau JlerapT B nocTHaranbHoMy nepioai ao 63-oi go6u

= ; 3
KoHTponbHa rpyna nocrzlléq:i:ng)yna
26 ronis -
CranpapTHui pauiou go 42-oi gobu,
CUSSITI JIoH noTim go 63-oi gobu Ha pauioHi 3

1 l A0JaBaHHAM eKCTPaKTY BiBca
- _ L 2
M'aco M'sco Il gocniaHoro 3paska -
KOHTPONbHOIo (noBepxHesa obpobKa M'sco | gocnigHoro 3pasxa
3pa3ka | eKcTpaKToM BiBCa) '
; : }
36epiraHHsa M'aca 210 ai6 npu = - 18°C, sBonoricts 85 %
O
Bloximiysl gocnimxkeHHn
8 | 8 g
BwmicT npoayxTis 7Kupoposunnni KoedIuleHT aHTHOKCHAAHTHOY
ninonepoxkcuagauil | BiTamMiHH | aKkTHsHocTi

Puc. 76. OpranizamiitHa cxema J0CIIIKEHb

MeTtoauka miarorToBKM eKCTPAKTY BiBCa MOCIBHOTO
Jlns BUIiIeHHs] 010JI0TTYHO aKTUBHUX CTIOJYK 30HMpav HaJ3eMHY YaCTHHY BiBca
MOCIBHOTO Avéna sativa y ¢a3y KOJOCIHHS 1 I[BITIHHS Ta 0€3 MOMNEPEIHIX MPUTOTyBaHb
(okpiM TIONPIOHEHHS HOXKMIPIMH) BHKOPUCTOBYBAIW JUISI TIOMAJBINOI EKCTpPaKIlii
OiodaBonoiniB. Brrydenus (iaBoHOINIB 3 BUXITHOT CUPOBUHU (pHC. 77) MPOBOIUIN
BOJIOIO (CITIBBITHOIIIEHHS CUPOBUHU 1 eKcTpareHTy — 1:10, yac ekcTpakiii Ha KATIII4iid
BosiHIN Oani — 60 xB.). Ilepen ThM, SIK AaBaTH €KCTPAKT JOCTIIKyBaHUM TBapHHaM,

HOT0 PO3BOIMIN BOJOIO B CITIBBiIHOMIEHHI 1:5.
JF
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Puc. 77. CxeMa ycTaHOBKM AJis €KCTpakIlii 610(py1aBOHOIAIB BiBCa MOCIBHOTO:
1 - 3BOpOTHIN XOJOAUIBHUK; 2 - KPYTJI0I0HHA K0J10a; 3 - TiinepruHoBa OaHs.
MeToauku 0ioXiMiYHHX JOCTIIKEHD
[nTencuBHICTH epokcuHoro okucHenHs JiminiB (ITOJI) y m’sci ryceit omiHioBaIu
32 BMICTOM MPOIYKTIB TIEPOKCUAALIlL, SIKI pearyroTh 3 2-Ti00apOiTypOBOIO KHUCIOTOIO
(TBKAII) na peakuii MK KIHIEBUM MPOJYKTOM JINMONEPOKCHIAIT MaJOHOBUM
mianeaeritom (MIA) 1 2-tiobap6itypoBoto kuciororo (TBK) [44]. Busnauenus

TBKAII nmpoBonunu y romoreHarax m’sca (TBKAIlyx), Ta 3a iHimamii Fe2* TIOI
(TBKAIliy) y Mx roMoreHaTax.

3natHicTh M’sica 10 [10J] Bu3Hayanu 3a JONOMOTOO IHTErPAIbHOTO MOKAa3HUKA —
koedirieHTa aHTHOKCHIAaHTHOT akTUBHOCTI (Kaoa) [31], sikuii paxyBayid sIK BiIHOIIICHHS
TBKAIgux 10 TBKAIT;, OCKUTBKH y M’SIC1 MICTUTBCS HE TUTBKM CyOCTpaT NepoKCH/Iallii,
a it komroneHTH AO3, 31aTHI TalbMyBaTH MEPOKCUIALIIO JIITIIB.

Metonuka Bu3HauyeHHsi TBK-akTUBHMX NPOIYKTIB

Merton BuzHauenHs: TBK-akTuBHUX poAyKTIB 0a3yeThcs Ha peaxilii BTOPUHHUX
npoaykTiB Jinonepokcunamnii ¢ ThK mpu HarpiBanHi 3 yTBOpeHHsIM 3a(apOOBaHHOTO
TPUMETHHOBOT'O KOMILIEKCY '

D 0 o
HC=0 HN=( HN-( C-NH
I 1 1)
CH, + 2 §=C CH, =—=> = C=CH-CH=CH-[ (=S
] T -14,0 1o 1!
H(=0 HN=-C HN-(C C-NH

1 13 n
0 0 0
lliocomoexa 0o ananizy
3Bakutn 0,6 T M’sica. HaBaxKy po3TepTH 31 CKISTHUM TTHJIOM, J0JaTH
5,4 v po3unny KCl 1 romoreHizyBaT Ha IOy BIIPOJIOBXK 15 XBUIIHH.
[IpuroryBaHHs peakTUBIB:
Pozunn KC1 1,2% (1,2r KCI go 100mn Bon).
docharamii Oydep 0,1M (pH - 7,35) oTpuMyrOTh 3MIIITyBaHHSIM PO3YNHIB:
8,951 NayHPOy4 <12 H,0 3 250 mu1 Boau
0,68r KH,PO4 3 50 M Bogu

Po3uun tpuxnopourosoi kuciotu (TX0) 35% (35 r TXO po3unHsIoTh y

75MI1 BOH).

0,75% po3umH TiobGapOiTypoBoi kuciaotu (TBK) (roryetscs mepen
3actocyBaHHsIM) (75 Mr y 10 M BoAM MNpW HArpiBaHHI, MOTIM OXOJOIXKYEMO 0
KIMHATHOT TeMIIEpaTypH).

FeSO, (roryerbest nmepen 3actocyBantsam) 0,01M — 13,9 Mr 1oBoAMMO 5 MJT BOJIH.
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lIposedenns ananizy

B nepiry KoHTposbHY IPOOIPKY MOCTITOBHO BHOCATH po3uuHu: 1M pocdaTHOro
oydepy, 0,1 mun Boau, 0,2 ma KCI, 0,5 ma TXY. B Tpu iHmi npodbupku: mo 1 mia
docdarnoro Oydepa, 0,1m1 Boau, 0,2 mi romorenary, 0,5 mi pozuuny TXO.

OnTu4Hy rycTUHY IpO0 BU3HAYAIOTH HA CIIEKTPOPOTOMETP1 MPU JTOBKUHU XBHIIL
532 HM B1IHOCHO KOHTPOJILHOT ITPOOH.

Bwmict TEK-akTMBHUX MPOAYKTIB B TOMOT'€HATI PO3PaXOBYIOTh 32 (hOPMYIIOIO:

M = D -V -1000
K-a

ne M - Bmict ThK-akTuBHUX npoayKkTiB, HMONKT M’sca;

D— ontuyHa rycTUHy AOCHIAHOI_TpoOH;

K — npuBeneHuil KoeIIEHT 3 ypaxyBaHHSM MOJIIPHOT SKCTIHKIII, KOTpUH
nopisuioe 0,156 aMonstem?;

V — 06’ eM peakuiitHoi cymimii (3,8mi);

a—Maca m’sica 'y mpo06i (20mr).

MeToauka Bu3Ha4YeHHsI BMicTy BiTaminy E

MeToau BU3HAYCHHS TOKO(EPOIOB TPYHTYIOTHCS Ha 1X 3JaTHOCTI 10 OKCHEHHSI.
Haii6inbi mupoke BXXUBaHHS 3HAWILIM pi3HI Moaudikaiii merony Emmepi-Enrnsa 13
3JT130-TIMPUIIIOBUM peakTUBOM. Peakilis HeocTaTHbO crierudiyHa 1 ToMy MmoTpedye
PETENIbHOTO BUAUICHHS PEYOBMH, fKI 3aBakaloTh BHU3HaueHHIO BiTaminy E. [{um
METOJIOM BHU3HAYAIOTh CyMY TOKO(eposoB. s BU3HAUYEHHS OKPEMUX TOKO(EpPOIOB
BUKOPHUCTOBYIOTh XpoMaTorpadiuHi METOIM aHAII3Y.

Hapaxxky M’sica (1-3 r) 3aHyprOIOTh B KPYTJIOJAOHHY KOJIOY, M0Aar0Th 3 00'eMu
(BimHOCHO HaBimryBanHs) 10% -ro cnuptHOro po3unny KOH, nonon a6o inmuii AO (20
MiTirpamM Ha | r© HaBimryBaHHsS), 300BTYIOTh 1 OOMIUIIOIOTH Ha BOJSHIA Ja3Hi 13
3BOPOTHUM XOJIOAWJIBHUKOM Tipu Temrepatypi 85-90°C mporsrom 30 XBWIMH.
[lepioguyHo BMICT KOJIOM TMEpPEMIlIyIOTh, TMOXUTYIOUH KOJOY KPYTOBUMHU PYyXaMH.
O3HakaM#u TOBHOTO OOMMJICHHS € OJHOPIAHICTH 1 TEMHO-KOPUYHEBHM KOJIpP BMICTY
ko6u. Ilicias oOMuIeHHs KOJIOY MIBUIKO OXOJIOKYIOTh, JOMAOTh 15 M BOIH, IIO
JTUCTHITIOE, 1 BMICT KOJIOM MEPEHOCITh B MUTWIBHY BOpPOHKY. Konby obmomickytots 10
MJI BOJIH, SIKY 37TMBAIOTh B TY % BOPOHKY. OOMUIIEHNI pO3YUH YOTUPH Pa3U EKCTPAryoTh
edipom (50, 30, 30 1 30 mm).

O6’enHani edipHi €KCTpaKTH MPOMHUBAIOTH BOJOIO 0 HEUTPATbHOI peakxiii
MPOMHUBHUX BOJ 10 (peHondTaneiny. [IpoMuTnii eKCTpakT 31MBAIOTHh B KOJOY, HA JHO
K01 moMimeHui 6e3Boauii cynbdar Hatpito (10-15 r). JinmuabHy BOpOHKY 3MHBAIOThH
10-15 mn edipy, SKHif TEX 3TUBAOTH B K00y, BMICT KOI0M mepeMinrytoTh 1 CTaBIsAThH
Ha 30 XBWIMH B TEMHE MicIe (XOJOAWIbHUK). Bucymenuir edipHUN EKCTpakKT
GUTBTPYIOTH, KONOY 1 CyibGhaT HATPiIO, M0 3ATUIIMHUBCS Ha (UIBTPI, MPOMUBAIOTH TPH
pasu (20, 151 10 mir) edipom.

Otpumanuii eipHUl €KCTpaKT BHUMAPIOIOTh HA POTOPHOMY BHUMIAPHUKY MpPU
temneparypt 50°C. OTpuMaHuil CyxXui 3aJMIIOK PO3YUHSIOTH B 5 M O€H301y 1
MPOMYCKAIOTh Yepe3 XpomaTorpadiuHy KOJOHKY (BHUCOTa culikarento 8 cM, cyibdary
Hatpio 0,5 cM), BUKOPUCTOBYIOYM BOJOCTPYMHHUM HACOC ISl CTBOPEHHSI 3HHM>KEHOTO
Tucky. Ilepen HaHeceHHSM Ha KOJIOHKY OEH30JIbOr0 €KCTPaKTy aJCOPOCHT 3MOUYYIOTh
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guctuM OenzosnioM (3-5 mu1). He nmomyckaroum monagaHHs MOBITPS HA aaCOpPOEHT,
BHOCSITh O€H30JpHUHN po3uuH npenapaty. KonOy aBidi oOmnomickyrooTs O0enzonom (3-5
MJ), SKUI TakoXX MNEpPeHOCATb Ha KOJOHKY. EnroaT BUIApOBYIOTh Ha POTOPHOMY
BumnapoByBadl. Cyxuil 3aquIoK po3uuHs0Th B 4 Ma 96%-Horo cnupty. OTpuMaHuii
PO34YUH BUKOPUCTOBYIOThH ISl MPOBEICHHS KOJILOPOBOi peakilii. Jis uporo g0 4 miu
po3uuny noxaroTh 0,5 ma 0,5%-HOTO pO3UMHY OO -AUNUPUAUILY, TEPEMINTYIOTH 1
nonarTh 1o kpamwisix 0,5 mi 0,5%-noro po3unny Gepym xiaopuay (I11I). Bmict npobipku
nepemilyoTh 1 ctaBiaaTh Ha 10 xB. B TemHe wicue. [lapanensHO TpPOBOISATH
KOHTPOJIBHUU fociia. Jisg 1mporo 3amicTh JOCHIKYBAHOTO PO3UMHY OepyTh 4 M
CIUPTY 1 JOAIOTH T1 K peakTuBH. [1oTiM po3unHu KojgopumMeTpyroTh nipu A= 420 - 520
HM 1 3HaXOJIATh PI3HUIIO0 ONTUYHOI HIUIHHOCTI.
Bwmict Bitaminy E po3paxoByloTh 3a pIBHSHHSM KaldiOpyBaJIbHOT KpPHBOI 1
dopmyii:
c-V
V,-m> "
C - KoHIEHTpallisl BiTaMiHY, OTpUMaHa Mo PIBHSIHHIO KaIiOpyBalbHOI KPUBOI
(C=24,27x +0,3723); MKI/T M’sica
V - 00'eM OCH30JIBHOTO €JTI0ATY, MJI
V1 - 00'eM 0€H30IbHOTO PO3YMHY, BUKOPUCTAHOTO JIJIs1 KOJILOPOBOI peakxilii, Mil
M - Maca HaBaXXKU M’sica, T
MeTto 3BOAMTHCS 10 OOMMWIJIEHHS 3pa3ka M’sica CIIUPTOBUM PO3YHMHOM JYTY,
HOJaNbIIINA eKCTpakiii BiTaMiHIB €(pipoM, YyNapIOBaHHIO EKCTPAKTy 1 IMOJAAJIbILIOMY

BHU3HAUYCHHIO BlTaMlHy A. BusHaueHus IMpOBOAUIIN IIO peaKHII 13 CT16IYM XJI0opuaom
(I1D).

X —

Hapaxky m’sica (1-3 p.) momimaroTh B KPYIJI0JIOHHY KOJOY, M0Aal0Th 3 00'eMu
(mo BigHOMIEHH!O 10 HaBaXkKu) 10% -Horo ciuptoBoro pozunny KOH, ionon abo iHmmii
anTrokcuaaHT (20 mirirpam Ha 1 r© HaBakKH), 300BTYIOTh 1 OOMIUTIOIOTh Ha BOJSHIN
0aHl 13 3BOPOTHUM XOJIOAWJIBHUKOM Ipu Temneparypi 85-90°C Bnpoaosxk 30 XBUIUH.
[lepionuuHo cymimn y Kojab1 MepeMillyioTh, MOXUTYIOUN KOJOY KPYrOBUMH PyXaMHU.
O3HakamMu TIOBHOTO OMUWJICHHS € OJHOPIAHICTh 1 TEMHO-KOPUYHEBUN KOJIIP PO3UYHMHY B
k0101. [Ticns omuneHHs KOOy MBHUAKO OXOJOKYIOTh, JOJAI0Th 15 MIT AUCTHIILOBAHOI
BOJIM, 1 OTPUMaHy PiIMHY MEPEHOCITh B NUIMIBLHY BOpOHKY. Konly obmomickytots 10
MJI BOJIH, SIKY 37TMBAIOTh B TY % BOPOHKY. OOMUIICHNI pO3YUH YOTUPH Pa3U EKCTPAryoTh
edipom (50, 30, 30 1 30 mm).

O6’enHani edipHi €KCTpaKTH MPOMHBAIOTH BOJOIO O HEHUTPAIBbHOI peaxirii
MPOMHUBHUX BOJ 3a deHondraneinom. [IpoMutuii eKCTpakT 31MBAIOTH B KOJIOY, HA JHO
K01 moMimeHui 6e3Boaunii cynsdar Hatpito (10-15 r). JinmunbHy BOpOHKY 3MHBAIOThH
10-15 M edipy, SKHii TEX 3TUBAOTH B K010y, BMICT K001 mepeMinnytoTh 1 CTaBIsAThH
Ha 30 xB. y TeMHe Miclie (XOJOAWIbHUK). Bucymiennii egipanii eKcTpakT QiTbTpyrOTh,
KOJIOy 1 cynbdaT HATPilO, IO 3AIUIIUBCSA HA (UIBTPI, NPOMUBAIOTH TpHU pa3u (20, 15 1
10 M) edpipom.

SKi1o B X011 aHATII3y OAHOYACHO BU3HAYalM BiTaMiHu A 1 E B olHOMY 3pasKy, TO
OTpUMAaHUH ePIpHUNA EKCTPAKT JUIUIIM HABILUI: OJHY MOJOBUHY BUKOPUCTOBYBAIM JIJIS
BU3HAYEHHS BITaMiHY A, a iHIYy - BiTaminy E.
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JUist BU3HAyYeHHS KOHULEHTpalii [-KapoTWHa 4YacTUHA €QIPHOTO EKCTPAKTY,
BUJIUIEHOTO JUIsl BU3HAYEHHS BITaMIHY A BIIJIMBAJIN Y (POTOKOJIOPUMETPUYHY KIOBeTY (1
cM) 1 konopumeTpyBanu npu A=440 um. BmicT B-kapoTuHy (MKI/T) Y JOCIIIKYBAHOMY
3pa3Ky M’sica pO3paxOBYBAJIM 32 PIBHAHHIM KallOpyBaJIbHOI IPsIMOT 1 pOpMYIIOI0:

X:C-V-Z
m

ne C - KoHUeHTpalis B-kapoTWHa, OTpPUMAaHa 3a PIBHAHHAM KaniOpyBaibHOI
npsmoi (C = 7.873X + 0.165); Mxr/r M’sica;

V - 00'em edipHOro po3uuHy, MII;

M - Maca HaBaXXKH, T

OTpuMaHuil eKCTpakT, [Uisl BITaMiHy A, BHUIApOBYIOTb Ha POTOPHOMY
BunapoByBaul npu Temmeparypi 50°C. Cyxuil 3anuimok po3uuHsoTh B 10 M
xnopopopmy, 0,4 M OTPUMAHOTO PO3UYMHY TMOMIIawTh y KioBety (1 cm)
(b OTOEIEKTPOKOIOPUMETPY, A0JAI0Th 4 MI po3uuHy cTidbiym xmopuay (III) 1 mBuako
KOJIOPUMETPYIOTh Npu A=620 HM.

Bwmict BiTaminy A (MKI/T) B AOCHIIPKYBAaHOMY 3pa3Ky paxyloTh 3a PIBHSHHSIM

KaJniopyBaJbHOT KpUBO1 Ta GOpMYyIIi:
C.V-2
X = |
m :

ne C - KoHIIeHTpaIlisg BiTaMiHy A, OTpUMaHa o PIBHIHHIO KaTIOpyBaIbHOT KPUBO1
(C=1.535x+ 0.239); MKr/Tr M’sica;

V - 06'eM X710p0(hOPMEHHOTO PO3UUHY, MIT;

M - Maca HaBaXXKH, T

2.2.4. BuzHaueHHS KUPHOKHUCIOTHOTO CKJIATy JIMiAIB M’sica
JKUpHOKHUCIIOTHHI CKJIaJ JMiAIB BU3HAYAIM METOJAO0M Ta30piiuHHOT XpoMarorpadii Ha
xpomatorpadi itamiiicekoro BupoOHuirBa Carlo Erba (Inctutyt 6ioximii HAHY,
KwuiB). Sk nociit BukopucroByBaiun Chromosorb W/DP i3 ¢a3zoro Silar SCP (“Serva”,
Himeuunna) wonnentpamiero 10 % 3a Temmeparypu 140-250 °C T1a MBHAKICTIO
HapoctanHns 2 °C/xB (Temrnepatypa inxekropa 210 °C, temneparypa aerextopa 240 °C).
JlimigHi eKCTpaKTH ISl BH3HAYEHHS KUPHOKHUCIOTHOTO CKIAAy OJSPKyBaIH 3a
metoqoM E.G. Bligh Ta W.I. Dyer i3 pekomennarnissmu F.B. Palmer.

Palmer FBStC. The extraction of acidic phospholipids in organic solvent mixtures
containing water. Biochim Biophys Acta. 1971;231(1):134-44.
CratucTuuHa 00po0Ka pe3y/ibTaTIiB eKCIIEPUMEHTY

Craructuuny oOpoOKy pe3yJbTaTiB €eKCIIEPUMEHTY TPOBOIMIIN 3 BUKOPUCTAHHAM
kputepito CterofeHTa npu piBHi 3HauymocTi p<0,05 (To6TO 95%).

Po3paxoByBanucs HACTYIHi MOKAa3HUKHU: cepeaHe apudmernane (X ), qucnepcis
(S2x), cepenHbo KBajpaTHuHe BimxuneHHs (Sx), koedinieHT Bapianii (V), moMuika
cepenuboi (Sq).

PospaxyHok cepenHb0ro apu(pMEeTHIHOTO:
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n
Z Xi If]i
X-T
T
€ Xi — 3HAYCHHS BapiaHTy;
Ni — 4acTorTa;
N — 006'eM BUOOPKH;
CepenHbO KBaJpaTH4YHE BIAXWIECHHA, € IIOKa3HMKOM PpO3KHIY pE3YJIbTaTiB

BU3HAYAETHCA SIK KOPIHb KBAaJIpaTHUH 3 JUcCHepCii.
Jucnepcisi, B CBOIO Yepry BU3HAYAETHCS:

2 _Z(Xi_y)z'ni
Sx = n—1 , (2)

ae n-1=k - gucio cryneHiB cBoOOIM, Mij SKAM PO3YMIIOTh YHCJIO JOBLIBHO
3MIHHUX OAMHHILH Y CKJIaJll YUCEIHHO OOMEXEHOT CTATUCTUYHOT CYKYITHOCTI.

S?x - aMcrepcis, 1o € Mipor BapiroBaHHs YMCIOBHMX 3HAYEHb O3HAKH IO
CepeaHbOT0 3HAuYeHHS BUOIpkU. J[03BOJISiE OIIHUTH BIUIMB PI3HUX YWUHHUKIB Ha
BEJIMYUHY JOCHIHKYBAaHOI O3HAKHU.

Koedimient Bapmarii (V), moka3pIBarOIIMi MPOICHTHE BiTHOUICHHS CPEIHBO
KBaJpaTUYHOT'O BIIXWJIEHHS J0 CPEIHBOTO apu(hMETUUHOIO, PO3PaXOBYETHCS TaK:

X

S

JIOCTOBIpHICTh OTPUMAHUX PE3YJIbTATIB MEPEBIPSIETHCS 3 ypaXyBaHHIM t-
kputepust CtbrofieHTa, s piBHsa 3Hauymocti 0,05 (95%). Jns mporo mpuiiMaeTbes
HyJIbOBa Tinote3a Ho: Mpo T0CTOBIpHICT PE3ynbTaTiB.

AnbrepHaTuBHa rinote3a Hyp.: mpuilMaeTbest po HEBIPOTIAHICT PE3yJIbTaTIB.

Jlns mepeBipKH TOCTOBIPHOCTI pe3yJbTaTiB BU3HAYAETHCA (PaKTHUYHE 3HAYCHHS
KPUTEPiI0, BAKOPUCTOBYIOYH (hOPMYITY:

¢ S, (4)

ne, X1 Ta X, - cepefiHe apuMeTHUHE [ IEPIIOro 1 IPYroro MoKa3HUKA;
Sd - MTOMMITKA PU3HHUIII CepeHIX apu(PMETHIHNX, BUZHAYAETHCA 32 (OPMYIIOIO :

DX = X1)2+ Y (X = X2)? |

Sy =
n+n,—2
[Tpu n1=ny:
. _ D (Xi—Xepl)? + ) (Xi— Xcp2)?
- n(n—1) (6)

Jami BukopucTOoByroun Tabmuio CrerogeHa (mpu piBHI 3HauymocTi 95%)
k=n;+n,-2 cTyneni cBo60aM, 3HaXOAUMO KPUTHYHE 3HAYCHHS KPUTEPIIO (typ).
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Jlanmi nopiBHIOEMO (paKTUYHE Ta KPUTHUHE 3HAYEHHS MIXK c00010. SIKII0 pakTuyHe
3HAUEHHs OUIbIlIe KPUTUYHOTO (ty > typ), TO rinote3y Hp nmpuiiMaemo, Ta pe3yiabpTaTH €
JOCTOBIPHUMHU, 1HAKILIE BBA)KAEMO iX HETOCTOBIPHUMMU.

Po3paxyHKU NpOBOAMINCH 3 BUKOPUCTaHHAM nporpamu SPSS.

Bwmict BitaminiB A, E 1 f-kapoTuHy BU3HAuaiu 3 OJHIET HaBaXXKW M sica
cnekTpooromeTpuuyHuM MetonoM [44]. BusHauenHs BiTaMiHy A 3A1MCHIOBAIU 3
BUKOpUCTaHHAM TetpadTopOopHoi kucinotu (HBF4) sk nerigpatyrouoro arenty. Bmict
BiTaMiHy E BH3Hauanu 3a 3JaTHICTIO HOro /10 OKHCHEHHsA. 3aCTOCOBYBAJM OJIHY 3
Moudikauii Metogy EMMepi-EHIs 3 BUKOPUCTaHHSAM 31130 AMITIPUIAIIOBOTO PEAKTUBY.
BMicT f-kapoTHHy po3paxoByBaiv 3a IHTEHCUBHOCTIO MOT0O BIIACHOTO 3a0apBIICHHSI.

Marematuyna oOpoOka pe3ynbTaTiB JOCHIKEHb 3I1MCHIOBAJIACS METOJaMHU
MaTeMaTHUYHOI CTaTUCTUKH, Yy TOMI 4YHCIl OaraTOBUMIPHOTO KOPEJAIIHHOTO 1
KJIACTEPHOI0 aHaNI31B, 3 BAKOPUCTAHHSM MAaKEeTy KoMIT toTepHoi nporpamu SPSS-13,0 1
nporpamu MS Excel 2000 [45].

PE3YJbTATHU POBOTHU

AHaniz IuHaAMIKM BTOPUHHUX MPOJYKTIB JIMONEPOKCH Iallli B TOMOreHaTl M’sica
ryceit pocnimkenux 3paskiB (TBKAIlu.y) cBimuuth (Tabn. 2), 1m0 eKCTpakT BiBca HE
BIUIMBA€ Ha JAUHAMIKy HakonudeHHs mponaykriB [IOJI y w’sci ryceir mpu
HU3BKOTEMIIEpaTypHOMY 30epiranHi. lle miarBepkyeTbes KOehIiEHTOM KOPEIsIIii
muHaMmikd TBKAIl.x y gocmimpkeHnx 3pa3kax M’sca Ha piBHI TicHoro (I = 0,968, p <
0,05).

Tabmuis 36 — BmicT mpoaykTiB Jinonepokcuaanii y M’sici ryceid KOHTPOJBHOTO i
pocaigaux 3pa3kiB (HMoJsn/r, M £ m, n = 6)

Tepmin KonTponbHuii 3pazox I nocninHwmii 3pa3ox
30epiraHHs,
1i6 TBKAIlsux | TBKAILiw | TBKATIIgux TBKATITu«
0 37,23+2,01|75,82+3,41| 29,32 +£1,15 | 53,31 £ 0,56**
26,14 + 25,14+ *
30 1.63 60,73 + 2,83 123 51,31+ 2,74
60 27]’_95; 80,02 +£3,87| 24,58 £ 0,97 | 52,30 £ 2,49**
90 3(;_’]ézi 83,75+ 3,62| 29,99 +£1,34 | 62,48 £ 3,25**
53,49 + 30,42 + o
120 2 86 198,1 £ 8,73 1.39%* 80,05 + 3,82
77,42 + 47,02 + o
150 3.53 267,0+12,1 D 17%* 114,7 £ 5,4
92,62 + 63,51 + o
180 0.33 370,5+ 16,7 2 Q7%* 176,4 £ 8,2
108,3 + 78,45 + ook
210 52 433,2 + 21,7 3.62%* 230,7 £ 10,2

Ipumimxka: TyT 1 B Ta0. 3 14 pi3HULI BIPOTIIHI BIAHOCHO M’sICA KOHTPOJIbHUX

3paszkiB: * —p < 0,05, **—p <0,01




160

B xoHTponbHOMY 3pa3ky M’sica BpoaoBxk nepuux 120 a10, a B 1OCHIIHUX — 10
180-01 1o6u BmicT TBKAIL,x yTpuMyBaBcs Ha BIANOBIIHOMY BUXITHOMY pPI1BHI HaBITh
3 TEHJICHINEIO 10 3HIKEeHHs. Taka quHaMika 1bOro MOKa3HHWKa, HMOBIPHO, 3yMOBJIEHA
TUM, IO MPOLECH JINONEPOKCUAAIlli B aHaepOOHUX YMOBAX, SIKi BUHHKAIOTh y M’SCI
Bizipasy miciist 320010 TBApUH, Yepe3 HeCTauy akIENTOPiB Iriporeny raibmytoTbes [30].
[Topansmia aktusizaiis [1OJ], sika po3novanack 31 120-0i 70061 B KOHTPOJILHOMY 3pa3Ky
M’sca, 131 180-01 106U B 1OCIITHOMY, OB’ sI3aHa 3 HAKOMTMYEHHSIM €HJIOT€HHOTO KUCHIO.
Orxe, cneuudiunicts quHaMikl TBKAIl,x y KOHTpOIBHOMY 1 JTOCHIAHOMY 3pa3Kax
NOJIATaE B TPHBAJIOCTI CTAPTOBOIO TMEPiOAY MPOOKCHIAHTHO-aHTHOKCHIAHTHOT
PIBHOBAaru 3 BUXiIHUM PiBHEM I[bOTO MTOKA3HHUKA., ¥ KOHTPOJBLHOMY 3pa3Ky JIOCTOBipHA
aKTHUBI3AIlls TIPOIECIB MEPOKCUIHOTO OKHUCHEHHS PO3MOYaiach 3 I’ SITOrO MICAIS: BMICT
TBKAIlsux, 13 120-01 mo 120-0i qo6u 36uismuBces Ha 77,4 % (p < 0,01).

B nojanbsiioMy 3MiHU IbOTO TIOKa3HUKA B Yaci MOCTYIOBO 301IBIITYBATUCH 1 Uepe3
210 116 BmicT TBKAIlux Y KOHTpOIBHOMY 3pa3Ky AOCATHYB 3HAYeHHS, sike y 2,91 pasu
MIEPEBUIINIIO BIJTIOBIIHE BUXITHE.

JloJlaBaHHSI €KCTPAKTY BiBca JO pallioHy T'yCEH CIPHUSIIO IMOJOBXKCHHIO TEPMIHY
BUXIHOT cTa0iumi3amii MPOOKCHUIAHTHO-aHTHOKCUIAHTHOI pIBHOBarw HJisg M’sica
JocHigHOro 3pa3ka. TuIbKM 3 CbOMOTO MICSIS aKTHUBI3allid MPOIECIB MEPOKCUTHOTO
OKMCHEHHS mpu3Bena 10 BiporigHoro HakonuueHHS TBKAI.. 3a 210 116 36epiranHs
BMicT TBK AT y M’sc1 mocaigHoro 3paska 3pic y 2,68 pasu.

PiBenp ninomnepokcuianii, iminiliosanoi Fe?*, BU3HAYAETLCS AKTHBHICTIO
€HJOTCHHUX aHTUOKCHUIAHTIB 1, BIJIMOBIIHO, XapaKTEPU3Yy€ 3MaTHICTh IHUX CIIOIYK
rasibmyBatu [1OJI. It KOHTpOJIbHOTO 3pa3ka M’sica CYTTE€BE MiJABUIICHHS BMICTY
TBKAILiw« (y 5,17 pa3u) 1, BIiANOBIAHO, TAMIHHSA aAKTHBHOCTI C€HIOTCHHHX
AHTUOKCHJIAHTIB, criocTepiranoch 3 90-oi 10 210-o01 mo6wu.

VY nocnigaomy 3pa3ky BMICT TBKAIli. ynpoaosx mociimy 30uiemuBes B 4,33
pasu. BiporizmHi 3MiHH IIbOTO MMOKa3HHUKA Bi0yBanuch 31 120-01 qo6w.

3a maHWUMHU CcTaTUCTUYHOT 00poOku cepenne 3HaueHHS TBKAIl s
KOHTPOJIBHOTO 3pa3Ka JOCTOBIPHO MEPEBUIIIIIO 1IeH MOKA3HUK ISl JOCIITHOTO 3pa3Ka
M’sica B 1,91 pasu.

Brponosx nocminy Kaoa 000X 3pa3kiB M’sica TOCTYIIOBO, 3 IEBHUMHU HE3HAYHUMHU
KOJIMBAaHHSMHM, 3HMKYBABCS 1 HAIIPUKIHII JOCTITY JOCAT MIHIMAJIBHOTO PiBHS, SKUW B
nociigHoro 3paska Ha 36,0 % mepeBUIIUB BiAMOBITHUN KOHTPOJIBHUN MOKA3HUK
(puc.4).

Hani kopemsiiiHoro ananizy auHamiku Kaoa CBiq9ath mpo 30epekeHHS
JIOCTaTHBO BHUCOKOi Y3TOJPKEHOCTI I[BOTO TMOKa3HUKAa B MEXKaX TOCHTIDKEHUX 3pa3KiB
m’sica (r = 0,877, p < 0,05). [Ipore mopiBHsiHO 3 TBKAIIs 11e#t 3B'130K Kaoa JUTs
JOCIITHOTO 1 KOHTPOJIBHOTO 3pa3KiB M’sca Jenio ciuadmmid, ajpke ramsmyBaHHs [10J1
BU3HAYAETHCA PIBHEM CHJIOTCHHUX AHTHOKCHUIAHTIB, 3MaTHUX NpoTudisaté ADO i
BUIBHUM paJMKasiaMm.

Ta6munsg 37 — KoedinieHT aHTHOKCHIAAHTHOI AKTUBHOCTI
AOCJiIKeHNX 3pa3kiB M’sica, (%)
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Tepwmin 30epiranns, | KoHTponbHUI Jocninauit

16 3pa3oK 3pa3oK

0 49,1 55,0

30 43,0 49,0

60 35,0 47,0

90 36,0 48,0
120 27,0 38,0
150 28,9 40,1
180 25,0 36,0
210 25,0 34,0

Brim, He3Baxkatoun Ha noAiOHui xapaktep AUHaMIKU Kaoa, 711 KOHTPOJIBHOTO
3pa3ka BIPOJIOBXK JOCHIY BCTAHOBJICHO 3MEHIIICHHS I[bOTO TMOKa3HUKa y 2,13 pasm, a
nociigHoro — B 1,67 pa3u. MeHIa MiHJIMBICTb I[bOTO TTOKa3HUKA TAKOXK BiAMIUEHA JJISI
JociHOTO 3pa3ka (koedimieHT Bapiamii 16,7%), a I KOHTPOJBHOTO -- OUTBIIHH
koedimienT Bapianii Kaoa (26,3 %) cBimuuTh mpo Horo Buily MiHIUBICTE. OTXe,
BBEJICHHSI €KCTPAKTY BiBca MOCIBHOT'O J0 PAIlIOHY rycelt y nepenzabiiitHomMy mepiojai He
TUIBKM TallbMy€ OKHCHE TIICYBaHHS M’sca JOCIIHOTO 3paska, ajge W crabimizye
aKTUBHICTh €HIOT€HHUX aHTUOKCUJIAHTIB Y HHOMY.

OnHUM 3 TOJIOBHUX KPUTEPIiB SIKOCTI M’ ICHOI CHPOBHUHH € BMICT KUPOPO3UYNHHHUX
BiTaMiHIB Y HhOMY. BcTaHOBIIEHO, 1110 BMICT BiTaminy E B M’sci ryceli KOHTPOJIBHOTO
3paszka g0 120-o1 qoOu yrpuMyBaBcs Ha ctasioMy piBHI (Tabn. 37). Ane 31 120-01 1o6u
710 KIHI[SI TOCTIIY criocTepiranochk 3MeHIeHHs BMicTy Bitaminy E Ha 34,9 % (p < 0,01).
Take 3HM)KEHHS IIOTO TOKAa3HWKA, WMOBIPHO, CIIPUYUHEHO HOTO aHTHOKCUIAAHTHOIO
aKTUBHICTIO, aJKe O-TOKO(Eepos TpOosBIsLE€ aHTHPATUKATLHUN e(PeKT 3a paxyHOK
3IaTHOCTI J0 YTBOPEHHS ME30MEpPHO CTaOUTI30BaHUX TOKO(PEPHIBHHUX paIuKaliB.
Bwmict Bitaminy A B M’sCi Tyceld KOHTPOIBHOTO 3pa3ka 3 1-1 1o 120-0i 106m 3011bIIUBCS
Ha 25,3 % (p < 0,05) i mocsir MakcuMaIbHOTO piBHA. J[XeperoM BitamiHy A Moxe OyTH
B-kapoTuH, 110 3a Jii f-KapOTHHANOKCUTEeHA3u TpaHchopmyeThes y Bitamid A. JliiicHO,
BXKE B IEPIIIii MOJOBHHI JOCITITy BMICT B-KapoTuHy 3MeHImmBes Ha 14,3 % (p < 0,05).
BripooBsx 1pyroi 4acTWHU TOCIIAYy BMICT BiTaMiHy A ckopotuBes Ha 27,8 % (p < 0,05),
a B-xapotuny — Ha 35,6 % (p < 0,01). 3HM>KEHHS IUX MOKA3HHUKIB, 0€3yMOBHO, CBITYUTH
PO MOTIPIIEHHS SIKOCTI M’ sica.

Tabnuns 38 — BmicT :kupopo3uuHHMX BiTaMiHiB y M’sici ryceii (Mkr/r, M+m, n=6)
Tepmin
30epiranus, 100a

1 KonTposnbHuit 3,52+0,09 14,25+0,11 9,23+0,08

3pa3ok m’sAca Bitamin A Bitamin E B-kapoTuH
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120 4,41+0,05 13,62+0,34 7,91+0,09
210 2,54+0,09 9,27+0,49 5,94+0,11
1 3,7240,08 | 18,91+£0,72** | 9,46+0,43
120 JOCIITHUN 3,58+£0,05 | 17,26+0,47** | 8,15+0,38
210 2,33+0,04 | 13,14+0,39** | 6,83+0,09*

JlolaBaHHSI €KCTPAKTy BiBCa JI0 palliOHy rycel B mepe13abiitHoMYy Mepioji Crpusie
BIpOriIHOMY 30UIbLIEHHIO BMICTY BiTaMiHy E B TkaHMHaX 1i€l nTuili, Tomy E-BiTaMiHHa
3abe3neyeHicTh M’sica I mocmignoro 3paska Ha 32,7 % (p < 0,01) Buina 3a BiAMOBIIHUIH
noka3Huk KoHTpoJis. [lo 120-0i obu BmicT Bitaminy A 1 E B m’sici | mociigHoro 3paska
yTPUMYBABCS HA BHXIJIHOMY piBHI, a f-kapoTuny — 3MeHmuBcs Ha 13,8 % (p < 0,05).
Bnponosx nactynuux 90 mi6 Ha Tii aktuBizauii npoueciB [1OJI BMICT rosoBHOro
TKaHUHHOTO aHTHOKCHAHTY BiTaminy E 3Hm3uBcs Ha 23,9 % (p < 0,05), ane 3aaumuBcs
Ha 41,7 % (p<0,01) BuIIuM 3a BIAMOBIIHUI MOKa3HUK KOHTPOJBHOTO 3pa3ka. BogHouac
yMicT BiTaminy A ckopotuscs Ha 37,4 % (p < 0,01) i foCSTHYB BiJINIOBITHOTO 3HAYCHHS
KOHTPOJILHOTO 3pa3ka, a B-kapotuny — Ha 27,8 % (p < 0,01), BTiM 1 HAPHUKIHIII TOCITITY
sayumuBcst Ha 15,0 % (p < 0,05) BuiuM 3a KOHTPOJIb.

Pe3ynbpTaTn aHamizy >KHpHOKHUCIOTHOTO CKJIay, IPEJICTABIICHI XpOMaTOorpaMaMH.
3a TUIONIMHOIO MIKIB BHU3HAYABCS BMICT BIAMOBITHUX >KUPHUX KUCJIOT. Y3arajibHEHI
pe3yabTaTi 0OPOOKH OTPUMAHUX XpOMAaTOTpaM BUOIPKOBO MpeACcTaBiieH] B Tabuuili 38.

Bigomo, 1110 )KUPHOKUCIOTHUM CKJIAJl JIIIJIIB M’sica 1 B TOMY YHCJI1 He3aMIHHUX
KUPHUX KUCJIOT, CYTTEBO 3MIHIOETHCS 3aJIEKHO BiJl PaIliOHY 1 yMOB YTPUMAaHHS TBapHUH.
VY Hamomy Jocmii cepel HEHACHYEHUX MKUPHHUX KHUCIOT KOHTPOJIBHOTO 3pa3ka
BCTAHOBJICHO HaMOUIBIINM BMICT OJICTHOBOI, JIIHOJICBOT 1 apaxiqOHOBOT KMCIIOT, a cepel
HACUYEHUX — MAJIbMITHHOBOI 1 cTeapuHoBOi (Tab. ). [licns 30epiraHHs B 3a3HAYCHOMY
peXUMI CyMapHU BMICT HEHACHUYCHHMX KMPHUX KHUCJIOT BIPOT1HO HE 3MIHMUBCA. BTiMm,
Ha TJIi CYTTEBOTO 3HUKEHHS BMICTY OJIETHOBOT KUCIOTH BIPOAOBXK fnocuiny (Ha 17,3 %)
Bi/IOYJIOCH BIpOTiAHE MIBUIIICHHS BMICTY yCiX He3aMIHHUX KHCJIOT, a came: JIIHOJIeBOi
Ha 52,1 %, miHomeHoBoi y 2,0 pa3u, apaximoHoBoi — Ha 35,2 %. Bwmict HalOLIBII
HEHACHUYCHMX >KHUPHHUX KHUCIIOT TaKOX 30UIBIIUBCS: JOKO30TeTpacHOBOi1 y 2,03 pasm,
noko30rekcacHoBoi — Ha 35,2 %. [IpuunHOI0 TaKOT0 MiABUIIEHHS BMICTY MEPETIYeHUX
KHUCIIOT MiJ yac 30epiranHs Moxe OyTH cnenudidHICTh BIUTMBY HU3BKOI TEMIIEpaTypu
HAa aKTHBHICTh BIAMOBIIHUX €H3UMIB (Iecarypa3). Bigomo, 10 aKTHUBHICTH

MPEICTaBHUKIB I[bOTO MIKIACY €H3UMIB 30€pIiracThCs 1 MpU rIMOOKOMY OXOJIOIKEHHI
[31].
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Tabmuus 39— KupHokucJ0THHIA cKJIajd JimigiB Mm’sica rycei
(MacoBa vactka, %; M £m, n=0)

[Ticns 326010 [Ticns 36epiranHs
XKupni kucnoru Kourponsna | [Jocninna | Kontponsna | [ocmigna
rpyna rpyna rpyna rpyna

Mipucturosa (14:0) 0,31+0,02 | 0,35+0,01 | 0,39+0,01 | 0,45+0,02
ITanpmiTuHOBA (16:0) 20,06 + 1,32 | 23,55+0,92 | 20,83+ 0,97 | 23,04+1,03
[Tanemitoneinona (16:1) | 2,38 +0,12 | 255+0,13 | 250+ 0,12 | 2,60+ 0,05
Creapunona (18:0) 14,61 +£0,43 | 12,76+0,45 | 15,57 £ 0,52 | 14,59+0,52
Omneinona (18:1) 35,06+ 1,27 | 41,13+1,57* | 26,80 + 1,29 | 30,85+1,23*
Jlinonena (18:2) 10,30 £ 0,24 | 10,15+0,38 | 15,67 = 0,61 | 15,14+0,29
Jlinonenona (18:3) 0,34+0,02 | 0,30+0,04 | 0,68+0,02 |0,42+0,01*
I'ongona (20:1) 0,38+0,01 | 0,34+0,01 | 0,43+0,02 |0,52+0,02*
Apaxinonona (20:4) 7,07 +£0,09 |505+0,21*| 9,56 +0,24 | 7,48 +0,27*
Jloko3aTeTpaeHOBA
(22:4) 0,33+0,01 [0,23+0,00*| 0,69 +0,00 |0,32+0,00**
Jloxo3arekcacHoBa
(22:6) 0,52+0,02 | 0,46 +0,02 | 0,72+0,02 | 0,70+ 0,03
VYei HKK 57,24 £ 1,93 | 61,09+2,43 | 59,62+1,82 | 59,19+2,07

M’sico mocaimHOrO 3pa3ka SK 3a JMHAMIKOIO CyMapHOTO BMICTY HEHACHYEHHUX
KUPHUX KHCJIOT, TaK 1 3a XapakTepoM 3MiH TEpeYeHUX KHUCIOT BIPOTITHO HE
BIJIPI3HAJIOCH Bl KOHTPOJIBHOTO. ['0JIOBHI BIAMIHHOCTI KOHTPOJIBHOTO 1 JOCIITHOTO
3pa3kiB 3a BMICTOM OJICTHOBOi, apaxiJOHOBOI 1 JOKO30TETPA€HOBOI KHCJIOT, IO
CIIOCTEPIraJIuCh Ha TIOYATKY JIOCIIAY, 30€PITJIUCh 10 KIHI eKCIIEPUMEHTY.

Orxe, MoaBaHHS €KCTPAKTY BiBca JIO pallioHy T'ycer B nepeazadbiitHoMy mepioi
CTUMYJTIO€ MIBUIIICHHS aKTUBHOCT1 €HJIOT€HHUX aHTHOKCUIAHTIB Y M’ SI30BUX TKAHUHAX
TyCeH, M0 MIATBEP/UKYEThCS 30LIBIIEHUM pIBHEM Koe(ilieHTa aHTHOKCHIAHTHOI
AKTHUBHOCTI JIOCJITHOTO 3pa3Ka MOPIBHSAHO 3 KOHTPOJbHHUM. [liBUINICHHS aKTHMBHOCTI
SHJOTCHHUX AaHTHOKCHIAHTIB BiIOyBaeThCs Ha T cTabumizamii XUPHOKHUCIOTHOTO
CKJIJTy JIITiTiB M sca.

BUCHOBKHU

1. JlomaBaHHSI eKCTpakTy BiBca /IO paIlioHy T'yced B mepen3abiiiHOMy Tepiofi
cnpusie  ctalumi3amii eHJOTeHHWX AaHTHOKCHIAHTIB y IXHbOMY M’SCi TpU HOTro
HU3BKOTEMIIEPATYPHOMY 30epiraHHi BOPOJOBXK OUIBIII TPUBAJIOTO TEPIOAY, IIIO
MiATBEPKYEThCS Ha 36,0 % BHUIMM 3a BIAMOBIIHUN KOHTPOJBHUIN IMOKA3HHUK PIBHEM
Koe(imieHTa aHTHOKCHUIAHTHO1T aKTUBHOCTI Ha 210-Ty 100y 30epiranHsi.

2. M’gco JOCTmigHOTO 3pa3Ka XapaKTepU3YEThCS BIPOTIAHO BUIIMM YMICTOM
Bitaminy E 1 B-xkapotuny (Ha 41,7 % 1 19,4 %) nanpukinui 1ociigy.

3. JIOWiNBHICT, 3aCTOCYBaHHS PO3TJSHYTOTO TEXHOJIOTIYHOTO PEXUMY
30epiraHHsa M’sica Tycel 3 BUKOPUCTAHHSIM E€KCTPAKTy BiBCa MOCIBHOTO SIK 1HT101TOpa
HOTO OKHCHOTO TCYBaHHS BH3HAYAETHCH 3 YpPaxyBaHHSIM MOXJIMBOCTEH BHUPOOHHKA 1
BHUMOT JI0 SIKOCTI Xap4OBO1 CHPOBUHH.
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