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B orsiani HaBemeHo Kaacudikaliiro BUH Ta CIOJNYK, AKi BXOAATH 40 IXHBOTO CKJIAAY, JOKJIATHO 0XapaKTePU30BaAHO
XIMIYHUA CKJaJ cycjia Ta BUHA, ONMCAHO TPAAUIIHI METOAW AKiCHOTO I KiJIbKiCHOTO iX aHai3y i3 3a3HAYEHHAM He-

IOJIiKiB Ta mepeBar KOYXKHOTO 3 METO/iB.

Knwouwosi cnosa: BUHO, CyCJI0, XiMiuHWNA CKJIa/, TPAIUIIMHI METOAN aHATIIZY.

Buna € npoaykTom (pepMmeHTAaIlii COKy pis-
HUX ATig i maoaiB, iX po3aiigioTs Ha BUHOTPAI-
Hi Ta mIomoBo-ATinHi. Bunorpanui BuHa — 116
HaIoi, AKi 0ZIeP:KYIOTh Y Pe3yJIbTaTi COUPTOBO-
ro OpomiHHA BMHOTPALHOTO cycja (M’SKOTh Ta
cik BuHOTrpany) abo me3ru (Aroau BUHOTPALY,
po3apobieHi pasoM i3 TBepAMMU YAaCTHUHAMU
aosu) [1].

Bunorpanui BuHa KJaacu@ikyioTh 3a BMic-
TOM y HUX €THJIOBOTO CIIMPTY Ta IIYKPY 3 ypa-
XYBaHHAM TEXHOJIOTII iX TPUTOTYyBaHHA y Ta-
Kuii crroci6 [1]:

1. HarypansHi, abo cTosoBi (cyxi Ta HamiB-
COJIOAIKi) — BWHA, AKi OHePIKYIOTH IIOBHUM YU
HEIOBHUM B30POIKyBaHHAM cycjia abo Me3ru
i AKi MiCTATH €TUJIOBUY CIIUPT JINIIIE €HIOTEH-
HOTO noxomxkeHHdA. Cyxi BUHA OTPUMYIOTH IIOB-
HUM 30pOJKYBAaHHAM BWHOTDPAJAHOTO COKY.
BwmicT nmyxkpy y Hux — He 6isabime 3 r/j, 00’eMHa
yacTka cuupry — 9-13% (puciainr, xKabepwue,
muHaHgai). HamiBcosonaki BuHa ogep:KyOTh He-
TIOBHUM 30POPKYBAaHHAM COKY 3a Pi3KOT'O 0XO0JIO-
IJKeHHsS cycJa, Io OpoaumTb. BwmicT myKpy
y HatmiBcosiogkux BuHax — 30—80 r/u1, ciupty —

9-12% o06. (axarexi, mcoy, Kingsmapayi).

2. CuemianbHi, a60 geceptHi (MimHi, HamIiB-
COJIOMKI Ta COJIOAKi) — BHWHA, AKiI OIePKYIOTH
TMMOBHUM UM HETOBHUM 30pOKyBaHHA cycJia
abo mMe3Tu 3 MOJaBaHHAM ETUJIOBOTO CIIUPTY.
Y minmHMXx BMHaX BMICT IIYKPY CTAaHOBUTH
30-80 r/xa, ciupty — 17-20% 06. (mopTBeiin,
xepec, Majzepa, mapcaja). ¥ HaIiBCOJOAKUX
cueliaJsbHUX BHHAX Mictutbesa 50-120 r/x
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nyKpy, 15-16% 06. cuiupry (XBaHUYKapa, TBU-
mri). ¥ CcoJIoAKMX BUHAX BMICT I[YKPY CTAHO-
BuTh 140—-200 r/a, cuuptry — 16-17% 06. (ra-
rop, MycKar, ToKaii).

3. ApomarusoBaHi — BuHA, 110 iX BUT'OTOB-
JAI0TH JONAI0UM y BUHOMATEPialm eKCTPaKT
PiBHOMAaHITHUX YACTWH POCJUH UM iXHIX quc-
TunATiB. Bmict mykpy B Hmx — 80-140 r/u,
coupty — 16—18% 006. (BepmyT).

4. Irpucri (cyxi, HamiBcyxi, HaIliBCOJIOAKI Ta
COJIONKi) — BHWHA, AKi OJEP/KYIOTH BTOPUHHUM
30pO/PKYBaHHAM Y 3aKPUTUX PE3EPByapax CyXoro
BMHOTPANHOTO BMHA 3 JOJaBAaHHAM IIYKPY Ta
CHeIiaIbHOL KYJIbTYPH APLKIKIB. BmicT mykpy —
30-80r/a, ciupty — 11-13% 006. (111aMmaHCchKe).

3aJIe’KHO Bijl CUPOBUHY BUHOTPAIHI BUHA IIO-
JILIAIOTH Ha COPTOBi, BUTOTOBJIEHL 3 OZHOTO COPTY
BUHOTPALY, i KyIIasKOBaHi — 3 JeKiJIbKOX copTiB[2].

OkpimMm TOro, BuHA KJIacU(}iKyOTL Ha BUPOO-
JIeHI eBpoIeilchbKUM (30POIIKy€eThCA a00pe
BimKaTHii CiK) 1 KaxeTuHCbKUM (OPOAiHHA Big0y-
BAETHCSA y MPUCYTHOCTI Me3TM — IIIKIPpKU Ta
KicTouoK BuHOTrpamy) cimocobom. TBep/ai wacTuH-
KU Me3T'U IIepeJaloTh BUHY, IPUTOTOBAHOMY Kaxe-
TUHCBKUM CIIOCO0O0M, OapBHUKU Ta AyOUJIbHI
pevoBuHU. BBayKaioTh, 1110 3a (isioqorivyHom0 aK-
THUBHICTIO BUHA ITOT'0 TUITY ITIEPEBEPIIIYIOTH BUHA,
BUTOTOBJIEHI 3a €BPOIIeiIChKOI0 TexXHooTieo [3].

3a KoJIbOpOM BWHAa OyBaioTh 0iji, uepBOHi
Ta po:kesi [2]. Ilix uyac BurorosseHHA 6ijoro
BMHA OPOMIHHIO HifJIArae BifyKaTUl BUHOTPALI-
HUHN cik. Y mpolleci BUPOOHUIITBA UEePBOHOTO
BUHA y OpoZiHHiI Oepe yyacTh He JIUIIE CiK, aje
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i M’aKOTh, IIKipKa Ta KiCTOUKM BUHOTPALY.
IlirmeHTH IMIKipKW HaAZalOTh YePBOHOMY BUHY
1oro KoJIip, a TaHiHY ¥ iHIIIi peUOBUHU IIKipKU
Ta KiCTOUOK — TEepIKUH apoMarT i B sSyKyuuit
cmak. Iligx uac BUTOTOBJIEHHA POYKEBUX BUH
OpOoMiHHA PO3IOUYMHAIOTH Yy MIPUCYTHOCTI
MKIipKU Ta M’SKOTi BUHOrpamy, a IIPUOJIHU3HO
yepes 00y CiK Big:KuMMaioTh, i #oro GpogiHHA
BimOyBaeTbcsa nasi okpemo [4].

KomnoHeHTH, 1110 BXOAATH IO CKJIAAY BUHA,
MOXKYTh OyTH KJjacu(ikoBaHi TaKUM YMHOM:

1. Cionyku, AKi HaAXOAATH Y BUHO 3 BUHO-
rpany (Boma, 3B’sI3aHi KMCJIOTH, IIYKPHU, (heHOo-
Ju, TIeKTUHU, a30TOBMICHI CIIOJIyKHW, MiHepa-
JIbHI CIIOJIYKW, KJIeKi peuoBmMHU, (hepMeHTH,
apoOMaTWYHi CIIOJYKU, BiTaMiHN).

2. Coonyku, IO YTBOPIOIOTHBCS Y IIPOIeci
CIIUPTOBOTO OPOAiHHA (€TaHOJI, BUII[I CIUPTH, 0a-
raToaTOMHI CIUPTHU, 3B’ A3aHi Ta BiIbHI KHCIOTH,
KeTOHU, aJIbJleriau, epipu Ta ABOOKMC BYTJIEITIO).

3. Cronyku, aKi momarTh 4O BUHA Y IIPO-
meci (hepmenTalrii (IBOOKUC CipKu, KOMIIOHEHTH
CIlel[iaJIbHUX BUH), Ta CIOJYKH, IIIO YTBOPIO-
IOThCA TiJ] Yac J03piBaHHS BUWHA y Pe3yJIbTaTi
iHIMUX, HiK cIupTOBe OPOIiHHSA, IIPoIeciB (op-
Ta’HiyHi KUCJIOTHU — IIPOAYKTU SOJTYUHO-MO-
JIOUHOKHMCJIOT'O Ta OIITOBOKMCJIOTO OPOMiHHA).

BuHorpaaHi BuHA € 6araTOKOMIIOHEHTHUMU
cucrtemamu. /1o IXHBOTO CKJIaLy BXOAATH Opra-
HiYHI KMCJIOTH, BYTrJIeBOAU, CIUPTHU Ta 0ararto
irmux cmonyk. BmicT iHrpenienTiB BuHa 111HM-
POKO Bapiroe 3ajJIe:KHO BiJ PIBHOBUAY I COPTY
BUHOTPANY, KIIMaTUUYHNX, T€OJIOTIUHUX, arpo-
TeXHIYHUX Ta IiHIMUX yMOB. 3a AKIiCHHUM Ta
KiJIbKiCHUM BMiCTOM KOMIIOHEHTiB
BUH MOYKHA CYAUTH IIPO HATypaJib-

HiCTh HAIIOIB i IPaBUJIbHICTHL TEeXHO-
Jorii ix BupoOHuIITBa [5].

B ocramui pokm y BumHOpPOOCTBIi

mocTajia BeJaWKa MpobJieMa IIPUCYT-

HOCTI Ha pUHKY 30yTy (pasbcudikona-

HUX BUH. He 3aBKAM BMIiCT IJIAIIKU
BigmoBizmae eTukeTIi Ha Hiit. [Jo Toro

JK icHye iMOBipHicTh mpuAOATH He HATYPAJIb-
He BUHO, a IITYYHO 3pO0JIeHUH Hamii. ¥ IIbo-
My OTJAAI CTHUCJIO HaBeIeHO MHaHi IIpo
XiMiuHUI CKJaa BUHA, OXapaKTepu30BaHO
JeAaKi oTo BasKJIMBi KOMIIOHEHTH Ta METOII
iX BU3HAUYEHHS, III0 TPASUIIIHHO 3aCTOCOBY-
IOThCS Y BUHOPOOCTBI.

XimiuHU# CKJIaa BUHOTPATHOTO CycJia
Ta BUHA i XapaKTepHUCTUKA KOMIIOHEHTiB,
1[0 BXOJATH A0 IXHBOTO CKJIATY

3 noryigay ximii, BUHOT'paaHe CcycJio — Iie,
B OCHOBHOMY, Bozma. 18—25% iioro macu cra-
HOBJIATH IIYKPU, KiJIbKIiCTh AKUX 3MiHIOETHCA
3aJIe’KHO BiJ copTiB BmWHOTpagy Ta WOTO

spimocri. Big 0,3 mo 1,5 % macu cycja CTaHOB-
JATH OPraHiuHi KHUCJIOTH: ABi HANWTOJIOBHIIII —
BUHHA Ta A0JyUHa i B HeBeJIUKUX KiJTBKOCTAX —
JIUMOHHA, IIlaBJieBa, I'IIOKYPOHOBA, I'JIIOKOHO-
Ba ToI110. KpiM TOro, ¥y BUHOTPagHOMY CYyCJIi BUAB-
Jeno 20 aminokucyoT (Y BLILHOMY CTaHi i1 y CKJIafi
OiNIKiB), IIirMesTH, TaHIHNM, APOMATUYHI PEUOBUHH,
BiTaminu, (hepMeHTHU Ta MiHEpaAJIBHI coJti [4, 6].

OcHOBHUM 3a KiJIBKICHUM BMiCTOM KOMIIO-
HEHTOM BHHA TAKOyK € Boja OiojsoriuHoro imo-
XOIKEeHHA, sKa IOTPAILIfA€ OO0 BUHOTPATHUX
Arig i3 I'PyHTY pasoM i3 MiHepaJbHUMU Pedo-
BUHaAMU. ¥ BOJ1 PO3UMHEH] fI MiCTATHCA Y KOJIO-
inrHOMY abo cycmeHmoBaHoMYy cTtaHi mouan 500
PiBHOMAaHITHMX OpPraHiYHMX Ta MiHEePaJIbHUX
CIIONTYK. IX MO:XHA PO3IiINTY HA IBi TPYIH: JIeT-
Ki peyOBUMHU Ta €eKCTPAKTUBHI peuoBUHU [6].

o eTKUX peYyoBUH BUHA HAJEKAaTh Ti CIIO-
JYKU, IIT0 BUOKPEMJIIOIOTHC ITiT Yac KUII’ ATiHHS
Ta 3BiTPIOIOTHCA NPU KiMHATHIN TeMmepaTypi.
Ile eTusroBUi cIUPT i TaK 3BaHI apoMaTHUYHI pe-
YOBUHM BUWHA. ApoMaT BUHY HAJa€ CKJATHUN
KOMILJIEKC CIOJIYK, 0 AKOTO BXOAATH e(ipHi
oJIii BMHOTPAAY Ta PEYOBUHU, M0 BUHUKAIOTH
y mporieci 6poiHHA cycja i BUTpUMYBaHHSA BU-
Ha. Ha crorogui Bupmiseno moran 350 apoma-
TUYHUX KOMIIOHEHTIB, IPEACTABICHNX CIIUPTaMU,
ajmpleriramMu, KeToHaMU, JIETKMMHU KHCJIOTa-
MU, BUIIUMHU Ta TEPIIEHOBUMU CIIMpTaMu, de-
HOJIOKHUCJIOTaMu, cKJIagHuMu edipamu [7].

ExcrpakTuBHI peuoBMHM BUHA MiCTATH He-
JIETKi KOMIIOHEHTH OPTaHiYHOTO ¥ MiHEpaJabHO-
I'0 TTOXO/JKeHHSA, a caMe: BYTJIeBOAU, KUCJIOTH,
¢deHOJIbHI, a30TUCTi, MiHepaJbHI PEUOBMHU Ta
baraToaTOMHi HeJeTKi crtupTu.

Bananc xiMmiuHOTO CKJIaAy Ta CIiBBiIHOIIIEH-
HA MiHEpaJIbHUX 1 OPraHiYHUX PEYOBUH BUHOT-
pagHOro cycjia Ta BUHA HaBe[eHo y Tabu. 1, 2.

Haii6inboo KimbKicTio opraHiyHUX pevo-
BUH — TEPEBAKHO €TAHOJY Ta BYTJIEBOJIB —

XapaKkTepusyThcA AecepTHi (cIe-
ImiaJibHi) BUHA. ¥ CTOJIOBUX (HATY-
pajlbHUX) BUHAX 3HAUYHO OiJIbIlie
BOJIY, apOMATHYHUX DPEYOBUH,
OpraHiyHMX KWCJIOT Ta IiHINUX
IieTUYHO KOPUCHUX cIoayK. CTo-
JIOBi BMHA, 0COOJHBO UepBOHIi,
MicTATH Habip 6iosoTiuHO aKTUB-
HUX peuoBUH [6].

Posriigaemo yacTuHy 3 HUX

OiJIBIII HeTAJIbHO.

Cnupmu

EmaHos € 0CHOBHUM TIPO-
IYKTOM CIIUPTOBOTO OpOiH-
Hs, AKUUA YTBOPIOIOTH APiiK-
Il migm gac 30pOmKyBaHHSA
nykpiB. PaxTuUHUNA BUXiA
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Tabauuys 1. CiBBiZHOIIIEHHS OPraHiuYHUX
i MiHepaJIbHUX KOMIIOHEHTIiB cycJjia Ta BUHA,
% Big Macu

Tabnuys 2. XiMmiuHU# CKJIIAA cycja Ta BUHA, T'/JI

Cromnose | Ile-
BUHO ceprT-

gep- | He

BOHe | BUHO

PeuoBuna Cycio
Oise

ApomaTuuHi peuoBUHU N5 IS0 EeIS2 [W056

ExcrpaktuBhi peuoBunu | 200 (20,0|24,0| 180

Y Tomy umesi:

CroJsioBe BUHO
PeuoBmua Cycao — R enToc
Oinme |uepBome| BHHO
Bona 80,3 | 89,4 | 88,4 70,0
MiuepaabHi 0,4 0,2 0,3 0,3
PEYOBUHU
Opraniuni 19,3 | 10,4 | 11,3 29,7
PEYOBUHU
Y Tomy umei Cuaigun| 8,8 9,6 12,9
€THJIOBUN CIIUPT

eranoiy 3 1 r mykpy cranoButs 0,58—-0,6 mur, 1110
3aJIeXKUTD BiJ CTaHY Ta pacu ApisKIKiB. ¥ cTo-
JIOBUX BUHAX CIIUPTY HebGaraTo, i Bim Ha 100%
€HIOTEeHHOTO TOXOMKeHHA. ¥ [OTeCepTHHuX
BHHAX cnupry Habararo OijbIllle, DPUUYOMY
80-90% — ex30oreHHOTO MOXOIKeHHSA [6].
Eranos BusHaYae TOKCUYHI II KaJOPUUHI BJac-
TUBOCTi BUHA Ta IHIINX aJIKOTOJbHUX HAIOIB.
Tomy BCTaHOBJIEHHA PiBHA 0€3IIEYHOTO CIIOMK Y-
BaHHA aJIKOTOJHHUX HANOIB I'DYHTYETHCA Ha
OI[iHIOBaHHI KiJIBKOCTi e€TaHOJy, III0 IIOTpAall-
JIsie 3 HUMU A0 opraxiamy [8].

Memawoa i yac BUPOOHUITBA BUHA YTBO-
PIOETBCSA CIIOHTAHHO Y IIPOIECi AeMEeTOKCUMJIIO-
BaHHSA TEKTUHOBUX PEYOBUH (HepMeHTOM
MMeKTUHECTEPa30i0, AKUN BXOAUTH MO0 CKJIAIy
BuxigHol cupoBmHU [8]. IIpunycrumuii BmicT
metanony y BuHi — 50 mr/u [6]. Tokcuuna gia
MEeTaHOJIy TIOB’si3aHa 3 YTBOPEHHAM HOTO MeTa-
00JIiTiB — (popMasbAerigy Ta MypalrnHoi Kuc-
gotu. BmicT Meranosy y BUHaX 3HAYHO HUMK-
ynii 3a HeOe3IeuHU piBeHb TOKCUYHOCTI [8].
IIpore iHKOJMM Yy BUHAX, BUTOTOBJIEHUX 13 II€B-
HUX COPTiB BUHOTPAAY, MOKe HAKOITNUYBaTUCh
1o 600 mr/n metamoay [6]. Came Tomy HEOOXij-
HO IepeBipATH Ta KOHTPOJIOBATH HOTO BMiCT
Y BUHOTPAAHUX BUHAX.

Anigpamuuni o00HOGMOMHI cnupmu — TpPO-
nijioBuii, OyTHIOBUIL, i300yTUIOBUIL, aMiIOBIIL,
isoamisioBUi, TeKCUJIOBUN TOIO — € IPOAYK-
TaMu MeTaboIisMy ApiskAKiB. BmicT ix y 6immx
BuHAaX cTaHOBUTH 150—400 Mr/J1, y YepBOHUX —
300-600 mr/x. Cymim Bumux (C3—C10) aii-
dbaTuyHUX OAHOATOMHUX CHUPTIB Ta edipis
3BUYAHO HA3WBAIOTh CUBYIIHUMMU MAacJIaMMU.
ITi peuoBuHU cKJamaiOTh mpubiausuo 1% Bix
3araJibHOTO BMicTy criupry [9]. Bixg HasaBHOCTI
CUBYILIHMX MaceJ 3HAUHOI0 MipOI0 3aJIeKUTH
cMaK Ta OYKeT UepPBOHMUX CTOJOBUX i MIITHUX
BuH. IIpoTe BesmKi KiJIBKOCTI CHBYIIHUX Ma-
ceji, 0cO0JIMBO i300yTaHOJIY Ta i30IIPOMAHOJY,
HEraTUBHO BIJIMBAIOTh Ha CMaKOBi sSKOCTi Oi-
aux cyxux BuH [6]. IIi cnupTy y BeIMKUX Kinb-
KOCTSX MOKYTh TaKOK CIIPABJIATU HebarKaHUi
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Byraesogu 189 | 2,5 | 4,5 | 167
(mo 20 HaiiMmeHyBaHb)

IMyxpu 1135 (WSS 255 G0
ITonicaxapumu 350 [R50 82,0 5
Opraniuni KucaoTu 55 KGO NG50 550
(35 maiimeHyBaHb)

DeHOJIbHI peUYOBUHUI 0,9 (0,3]|1,5| 0,6

(mo 60 HaliMeHyBaHb)

AsoTucti peuoBUHU 0’5 [NOS2 NO'S (N0s4
(mo 45 HaliMeHyBaHb)

MinepaibHi peuoBUHU 470 (WSS 205 S5
(mo 20 HaliMeHyBaHb)

Tnimepoa Ta immmi Hema | 8,0 | 9,5 | 3,5
6araToaToMHi CIIIPTHU

Erunosuii ciupt (% 06.) |{Caign|11,0(12,0| 16,0

BILJIUB Ha opraHiam Jiroauuu [8, 9]. Beranose-
HO, ITII0 KiJBbKiCTh BUIMUX adipaTUUYHUX CIIUP-
TiB y BUHOMAaTepiajax 3aJIeKUTh BiJ KiTbKOCTi
aMiHOKMCIOT y BuxXiguomy cycui. Tak, BmicT
130aMiJIOBOTO COUPTY BU3HAUAETHCSA HASIBHICTIO
ajJlaHiHy Ta MPOJiHy, a 2-0yTaHOJy — KOHIIEHT-
pailtiero ajaHiny, Jelnuay ta isonxennuny [7].

Anigpamuyni 080- i mpuamomHi cnupmu
y BuHax Ha 90% mpexacrasieni 2,3-0yTUI€HTJIi-
KOJIEM 1 TJIiIEPOJIOM, K1 yTBOPIOIOTHCA Y TIPO-
Ieci CIIMpPTOBOro OPOAiHHSA AK IIPUPOLHI BTOPUH-
Hi npoxykTu. I'1imepos mo3snuTMBHO BIJINBAE HA
CMaK CTOJIOBUX BWH, HAAAOUW IM MAaCJSHUC-
TocTi, comoakocti Ta mM’aAkocti [6, 10-12].
Buxing raimepoay € mocritinum: Big 6 o 12 r Ha
100 r eTaHoJy, III0 YTBOPIOETHCSA Yy IIPoIieci 6po-
miaHa. Tox migpaxyBaBIIU OYiKyBaHy KiJIbKiCTh
TJIileposy Ta 3poOUBIINK aHaJi3 HOTro (PakTUU-
HO1 HaABHOCTi, MOKHA 3POOUTH BUCHOBOK IIPO
HATypaJbHICTh IMOXOMKeHHA BuHA. KigbKicTb
IJIieposy IIOKasye CTYIiHL 30POaKyBaHHS
nykpiB. Tak, y cToJIoBuX BUHAaX oroy 5—8 pa-
3iB OiJsibIlie, HidK y JecepTHUX. ¥ CyXUX BUHAX
BMICT TJIiIiepoJiy cTaHOBUTH (—8 r/J1. 2,3-0yTu-
JEeHTJIIKOJIb MICTUTBCA Y BUHI y HE3HAUHUX
KimsprocTax — 0,4—-1,4r/n[9].

Kpim Toro, y BuHaAX € anipamuyni HeHacu-
yeni cnupmu (0,5-8,0 mr/m), mpexacraBieHi
TEePIeHOBUMU cnupramu (repaHion, JiHamioJ,
IIUTPOHEJIOJI TOIIIO).

Apomamuuni euwi cnupmu y HEBeJUKil
KimbkocTi (cymapuo go 200 mMr/s) BuABJIEHO
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Y MYCKaTHUX iTPUCTUX Ta CTOJIOBUX HAIIiBCOJIO-
Kux BuHax. [le deHiseranos, TMpo30Ji, TePIEHO-
BU crtupT (hapHE30JI, AKi MaOTh apoMaTU TPOSH-
I, KOHBaJIiil, KBiTiB stunu. HadgBHiCTE X y BuHI
B He3HAUHIN KiJIbKOCTi € 6aKaHOI0 i1 JOI[1IHLHOIO.
IIig yac BuTpUMyBaHHS BUHA BUIIL CIUPTHU BCTY-
TIAfOTh B eTepu@iKaIito 3 JEeTKUMU KUCJI0TaMU Ta
YTBOPIOIOTH CKJIAAHI edipm, AKi HamalOTh BUHY
IIPUEMHUX TOHIB 3pijocTi 6ykera [6, 13].

Anvdezidu, edpipu ma kemonu

Anbaerinu yTBOPIOIOTHCS NPU OKUCHEHHI
cuupTiB. 3arajbHa KiJIbKiCTh aJablerifiB y Bu-
Hi craHoBuTh 15—200 mr/u1.

Buwi anigpamuuni anvoeziou ma 90% 3za
Macoi0 IIPeACTaBJIeHI aleTajbIerigomM. 3a3BU-
yall y MOpoIlleci COMPTOBOTO OPOMiHHS BUXIin
aneranpgeriny — 100 mr/ua [14]. IIpore y Bu-
HaxX TUNOY Xepecy, AKi (popMyHOThCA MIIAXOM
IPisKIKOBOTO OKMCHEHHS eTUJIOBOTO CIHUPTY,
BMicT ameranbgeriny moske caratu 600 mr/ma
i 6inmpite. KinbKicTh arerasbaerigy spocTae
TAKOMK ITiJ yac cTapiHudA, aeparii BuH i aii cTo-
pouHBOI MiKpoduIopHu. Y HEBEIMKUX KiJIbKOC-
TSX BiH HaJae BiATIiHKY cTaporo, piBHOTO BUHA
i HaJIEXKUTh IO OCHOBHUX (DAKTOpPiB, IIT0 BU3HA-
YaloTh CMaK BUH TUITY Mapcayiu. IIpore misa 6iib-
IIIOCTi BUH, 0COOJIMBO IIIaMITAaHCHKOT'O Ta CTOJIO-
BUX, alleTaJblerig € HeOasKaHMM: BiH Hazae
piBKocTi apomarty, a B pasi mepeoKuCHEHHS 10
OIITOBOI KMCJIOTU — HEIIPUEMHOTO0 cMaKy. Yepes
BUCOKY PEaKI[iiHy 3MaTHICTH aJbAeTiiu KOH-
IeHCYIOTHCA 3 PEUOBMHAMM, IO MiCTATH aMiHO-
Tpyny, 3 YTBOPEHHAM MeJIaHOIIiB, BiIHOBJIIO-
IOThCS Y BiANOBiAHI CIMPTU Ta B3a€EMOIIIOTH
3 iHImuMu TpoayKTaMmu Opominuasa [6].

ApomamuuHti anvdeziou (BaHiJIiH) € TPOIYK-
TaM4 TiAPOJiTUYHOTO PO3Ualy JIITHIHY — ITOJIi-
Mepy apoOMaTUUYHUX CIUPTIB, AKUUA MiCTHUTBCA
B 060I0HKAX KJIiTuH fepeBunu [15]. Jliruix mo-
Tpamjsie Y BUHO i3 1y0OBUX MisKOK IMiJ yac BU-
TPUMYBaHHA BUH. ApoMaTUYHi aJbAerinm Ha-
IaloTh BUHAM IIPUEMHUX ILJIOJOBUX apOMAaTiB.

Anvdeziou ¢ypanosozo pady (dypdypo,

OKCHUMeTHJIPYPOYPOJI Ta MeTUIPYypPPYypPOoJI) Ha-
KONMUYYIOThCA B KiJIBKOCTiI 1O
35 Mr/n y mecepTHUX Ta JiKep-
HUX BUHAX i3 BUCOKOILYKPHUCTOTO
BuHOTpany. Ilix yac xepecyBaH-
HA BUH (QPyppypoJ Ta OKCHUMe-
mundypdypon suukaiors [10].
TosmoBHUM miKepesioM (ypawHo-
BUX aJblerifiB, AKi HamamoTh
BUHAM CHEIUPIUHUX «MaJarK-
HUX» YBapeHWX TOHIB, € IIEHTO-
3U Ta TeKco3u BUHOTpany [6].

Kemonu (ateToH, giaieTu,
2-0yTraHoH, 2-TIEHTAaHOH i OyTHU-

POJIaKTOH) MiCTATHBCA Y BUHI B HEBEIUKUX
kinprkoctax — go 50 mr/a. Keronm ximiunOo
MaJIOAKTHUBHI, ajie MalOTh XapaKTepHi 3amaxu i
TaKMM YMHOM BILJIMBAIOTH HA OPraHOJENTHYHI
saxocti BuHa [8].

CraalHi e@ipu yTBOPIOIOTHCA y mpoIlleci
OpOIiHHS cycJia, aBTOJIi3Yy APiKAMKiB, 110 0CO0-
JINBO XapaKTEePHO MIJA IMIaMIIaHChKOTO, Ta IIiJ
yac BUTPUMYBaHHSA BUHA. BMicT eTH/IOBUX
e(ipiB JKMPHUX KUCJIOT ¥ BUHI 3a3BUYAN CTAHO-
BuTh 50—200 M1 /1, eTusoBUX edipiB OKCHUKUC-
aotr — 100-500 mr/s. 3a TPUBAJIIOTO BUTPUMY-
BaHHA y BUHAX HAKONUYYIOTHCA MEPEBAKHO
KucJai edipu BUHHOI, A0IYUHOI Ta OYPIITHUHO-
BOi KmcaoT. MaKcuMaJbHUNA BMICT CKJIATHUX
edipiB BuaBasgeTbea y xepeci (zo 1 r/ma). Bins-
muricTh edipiB Mae mpueMHUN (HPYKTOBUH 3amiax.
Edipam K1cJI0T 3 TapHUM YMCJIOM aTOMiB ByTJIe-
o (C4, C6, C8) mpuraMaHHUI CUIbHUNA (PPYKTO-
BUH TOH. BOHU CTaHOBJIATHL OCHOBY TaK 3BaHOI'O
eHaHTOBOTO edipy. BeranosieHo, 1110 eHaHTOBUI
edip 3HAYHO MOJIITIIITYE, a edipu OIITOBOI, MaCs-
HOI Ta BaJIepiaHOBOI KMCJIOT — MOTiPIITYIOTh Opra-
HOJIETITUYHI BJIAaCTUBOCTI BUHA [6, 8].

Byzneeoou

Y cTosI0BUX BMHAX MICTATHCA JUIIE He-
30pOIPKyBaJIbHI 3aJIUIITKOBI ITyKPU Ta HeBeJINKa
KiJbKicTb moJricaxapumis. ¥ JecepTHUX BUHAX
MIPUCYTHIi# MOBHUI HAOip ByrjIeBOAiB 3 IepeBa-
KaHHAM (PYKTO3U Ta IJIIOK03U. UepBOHI BUHA
Ta Magepa 3baraueHi meHTO3aMu, AKi yTBOPIO-
IOThCA Y IPOoIleci riaposisy BUCOKOMOJIEKYIAp-
HUX TEeHTO3aHiB TBEPAUX UYACTUHOK ATIT BU-
Horpany. Caxaposa € julie B IIaMIIaHCBKUX Ta
apoMaTM30BaHUX BUHAX.

OcHOBHI MOHOCaxXapuAU BUHOTPALy — TJIIO-
Ko3a Ta ()pyKTO3a — MAalKe IMOBHICTIO yTUJIi-
3YIOThCA OPLMKIKOBUMHU KJIITMHAMHK Tim uac
MPUTOTYBAHHA CYXWX BUH. ¥ CTOJIOBUX BHHAX
mictutbes 0,2—1,0 r/a rarokosu ta 1,0-2,0 v/
dpyrTo3u. OKpiM rexcos y BUHAX MiCTATBLCS
nentosu (0,2 1,8 r/n) i mosicaxapunu
(0,2-2,8 r/n). IleKTUHOBI PEUYOBUHU BUABJIA-
I0Th V BUHI Yy CIifoBuX KijgbKocTax. aHi mpo

KOHIIEHTPAITi}0 OCHOBHUX
BYTJIEBOAIB y CyCJi Ta
BUHI HaBeZeHO B TalJ.
3 [6].

Byraiesomu Bimirpa-
IOTh BaKJUBY POJIb
y popMyBaHHi opraHo-
JEeNTUYHUX AKOCTEH BU-
Ha. Ilykpu mom’sKIIy-
IOTh CMaK CTOJIOBUX BUH
Ta HAXalOTh COJIOAKOTO
CMaKy MiITHUM i gecepT-
HUM BUHaM. BakjiuBe
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Tab6ruys 3. Bmict ByrieBoaiB y cycJIi Ta BUHI

Byraesogu, r/a Cycio BuHo cTosoBe
Tiroxosa 80-130 0,2-1,0
DpyKTO3a 70-120 1,0-2,0
ITenTosza 0,2-1,6 0,2-1,8
ITlexTuHOBi peuoBUHUI 0,1-1,0 Crign
ITonicaxapumu 0,3-8,5 0,2-2,8

3HAUYEHHA MaIOTh MOHOCAXaPUAN ¥ PeaKIril MmeJia-
HOIOYTBOPEHHA — IIPU I[bOMY IOJiMIITYIOTHCA
apoMaT, CMaK Ta KOJIip BWH TUITy Majaepw,
OPTBENHY, Mapcaiu. ByriieBoau € msKepeiom
YTBOPEHHA NiOKCUAY BYTIJIEII0 Y BUPOOHUIITBI
irpuctux BuH. Ilosicaxapumu, aki mepebysa-
I0Th V¥ KOJOIJHOMY CTaHi, BIJIMBAIOTH Ha CTa-
OinbHicTL BuHA [6].

Opzaniuni kucromu

YacTKOBO HAAXOAATH Y BUHA 3 BUHOTPALY
i YaCTKOBO YTBOPIOIOTHCA Y IIpoIieci (pepmenTarrii
SAK iHTepMenianTy MeTaboIisMy ApiKAKiB [9].

AKTHUBHA KHCJIOTHICTE BUH 3BUUANHO Bapiloe
y mexkax 2,8—-3,8[6]. Opraniuni KucjaoTu mepe-
OyBalOTh y BUHAX ePeBasKHO y 3B’ A3aHOMY a00
HamiB3B’sA3aHOMYy cTaHi. BoHM BM3HAYAIOTH
OaxTepUIIUIHI, CMAaKOBi Ta apoMaTHYHi Bjac-
TuBOCTi BuHA. Opra"iudi KMCJI0TH 3aXUMIAIOTH
BUHO BiJl 6aKTepiaJbHUX 3aXBOPIOBAHL. ¥ KUC-
JOMY CepefoBUIIi OKMCHO-BiTHOBHI IIpoliecu
BimOyBaroThCA MOBiBHIiIIIE, 1110 TAJIBMYE H03Pi-
BaHHA BUHA, ajie 3amobirae MeTaJIOKBACHUM
i samisodocharaumM momyTHiHHAM. Kucmoru
0epyTh y4acThb y CTBOPEHHi OyKeTa BUHA, YTBO-
pIofouu 3i cnupramu cKJIangHi edipu.

3 amidaTUUYHUX MOHOKAPOOHOBUX KHUCJIOT
Y BUHI B HaWOLJIBIINX KiJTBKOCTAX MiCTATBHCS OII-
toBa (300—1 500 mr/ur1), mpormiorosa (10—200 mr/1)
Ta macasaHa (6—100 mr/a) Kucaoru [6].

3 armidarmuHMX TOTiIKAapPpOOHOBUX KUCJIOT
npucyTHi OypmtuuaoBa (500-1500 mr/ma) Ta
miaBieBa (go 150 mr/a). AmidpaTuyuai MoHOKAap-
00HOBI OKCUKUCJIOTH TIPEJCTABJIEHI B OCHOBHO-
vy mosouHo0 (500—5 000 mr/i1) i TITFOKOHOBOIO
(mo 120 mr/n) kucaoramu. Cepen anipaTunaHmnx
MOTiIKapOOHOBUX OKCUKUCJIOT IIeHTPAJIbHe MicIie
HaseokuTh BUHHIHN (1 500-5 000 mr/u) i abiryd-
Hift (10—5 000 mr/u). [um1i KucaoTu (MeTuIsa0-
Jy4YHa, JUMOHHA) MIiCTATHCSA y BUHI B He3HaU-
HUX abo cJaigoBuX KigbKocTax [6].

Anbperimo- i Kerokucaoru (riIioKcumiosa,
TJIIOKYPOHOBA, TaJaKTyPOHOBA, TiPOBUHOTPA/T-
Ha Ta ayjb(a-KeTorJyTapoBa) MPUCYTHI y BUHI
B KijbKoOCTi, MeH1i#t 3a 1 r/m [16].

denosKapObOHOBI apoMaTUUYHI KUCJIOTH (OK-
cubeH30iiHa, MPOTOKATeXiHoBa, BaHijgiHOBAa,
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raJjioBa, CaJIillujIOBa TOIO) MiCTATHCA Y BUHAX
y He3HAUHiN KiJIbKOCTi, 6epyTh yU4acTh B OKMUC-
HO-BiIHOBHUX IIpOIlecax, BIJIMBAIOTh HAa CMakK
Ta KOJIp HAIol0, HiABUINYIOTH CTiHKicTb IIin
yac 30epiraHHsa 3aBAAKYN aHTUOKCUIAHTHIN aK-
TuBHOCTI [17].

Hani mpo KOHIEHTpPAIlil0 OCHOBHUX Opra-
HIiYHUX KHCJOT y CyCJIi Ta BHUHI HaBeIeHO
y Tab6xa. 4 [6].

KouTposab BMicTy opraniuHuxX KHUCJIOT € aK-
TyaJbHUM Ha BCiX eTaliax BUHHOTO BUPOOHUIITBA,
aJsKe KMCJIOTHICTD — OJUH i3 OCHOBHUX IIOKa3-
HUKIB XiMiYHOTO CKJIaAy i CMaKOBUX AKOCTEH
BuHa. HaaBHicTh ab0 BicyTHiCTH opraHiyHUX
KUCJIOT Yy IIpobi, a TakoXK IX KiabKicHMI BMicCT i
CIIiBBiHONIIEHHS [OO3BOJAIOTH BU3HaAUYATHU
CIIPaB}XHICTH Ta AKiCTh HAIIOIB, KOHTPOJIOBATHA
depMeHTATUBHI IPOIlECU Ta IIPOBOAUTHU KoOpe-
JIAIifo 3i cMaKoM KiHmeBoro nmpoaykry [18].

HepmocraTHs KuCJIOTHICTh POOUTH CMaK BU-

Ha IIPOCTUM, IJIOCKKM, BUCOKA — IPU3BOSUTH
I0 pisxoro, rpyboro cmaxky. BeramoBiieHo, II0
KpaIllli CMaKoOBi BiIUyTTs BUKJINKAIOTh JUMOH-
Ha Ta BUHHA, Tipiri — (QyMapoBa Ta A0IydHA
KucjaoTu. BBamkaeTnbcs, 110 MiABUIIEHUN BMiCT
A0JIYYHOI KMCJIOTH Y BUHI HajJae oMy IprcMa-
Ky seqeHux arig. Tomy ocobjmBe IIpaKTHUUHE
3HAUEHHS MAa€ IIePEeTBOPEHHS MOJIOUHOKUCJIIU-
MU OaKTepiaiMu AUKAPOOKCUJIBHOI A0JIyUHOI
KHCJIOTY HA MOHOKapPOOKCUJIBbHY MOJOUHY KUC-
JIOTY, KA Mae M’ AKIIUH cMaK i poOUTH BUHO
OibInT rapMoHifiHUM. BomgHouac BeInka KiTbKicTb
MOJIOYHOI KUCJIOTU TAKOK HEraTUBHO BILJIUBAE
Ha CMaKOBi AKOCTi BUHA, 0COOJIMBO AKIIO OPO-
IiHHA BigOyBaeTbCs y IPHUCYTHOCTiI reTepo-
TPOMHUX MOJOUYHOKUCIUX OaKTepiil. ¥ mboMy
pasi yTBOPIOIOTLCS alleTar, AialleTuJ Ta iHImi
pedYoBUMHU, IO IICYIOTh cMaK BuHA. CMak BUHaA
3aJIeKUTH 'OJIOBHUM YMHOM BiJ CIIiBBigHOIIIEH-
HS BUHHOI Ta 0Jy4YHOI KMCJI0T. SIKIIO Iie CcIIiB-
BiIHOIIIEHHS HIKUe 2, BUHO € HerapMOHIHIM.
Buno 3 xpamum
CMAaKOM Ta OYKeToOM
YTBOPIOETHCSA 34 CITiB-
BiZIHOIIIeHHSA BUH-
HOI i A6yYHOI KUC-
Jort Buire 3 [9].

BaxxkmBo BinsHa-
YUTH, 1110 BU3SHAUEH-
HA KOHIeHTpAaIii
OIITOBOI KHCJIOTH
IO3BOJISIE BUSIBUTU
danrbcudikaTu BU-
Ha, AKi € cyMimImio
BUHOTPATHOTO COKY,
110 He Ho0poauB, 3i
CIIUPTOM i IIYKPOM.
Y Takumx «BUHaX»



Oznadu

Tabnuys 4. Brict opraHidYHMX KHCJIIOT
y cycJi Ta BUHi

Kgfjfgfyl;,l?}n Cycio Buno crosose
Bunna 2,0-7,0 1,5-5,0
A6myuna 2,0-15,0 Ho 5,0
Mosouna Ho 0,05 0,5-5,0
Bypmitunosa 0,1-0,3 0,5-1,5
OmnroBa o 0,05 0,3-1,5
Jlumonua 0,2-0,5 o 0,8

OITOBAa KUCJOTA MICTUTHCA B KiJIBKOCTAX, Xa-
PaKTepHUX IJsa BUHOrpamzuoro cycJa (mo 0,05
r/J, ToAi AK y BuHIi ii BmicT craHOoBUTE 0,3 —
1,5 r/m)[6]. Okpim TOro, BMiCT OIITOBOI KMCJIO-
TH B HATYPaJbHUX BUHAX JiMiTyeThCA, OCKIJIb-
KM BOHA iCTOTHO BILJIMBA€E HA OPTaHOJIEITUYHI
BJIACTUBOCTi BUHA Ta HaJa€ Pi3KOCTi fioro cma-
Ky [10, 16]. IligBumienuii BMicT OIITOBOI KuC-
JIOTU MOKe CBimuuTu mpo GioxiMiuHy mpupomsy
HemoJIiKiB BUHA.

A3zomucmi pewosuHu

BuHa MicTATh, MaJio a30THUCTUX CIIOJIYK,
BMicT ix He mepeBuintye 900 mr/j, a B cepef-
mpomy cramoBuTb 200-400 mr/x. 70-80%
YCHOT'0 a30Ty MHpHUIIafa€e HA aMiHOKHCJIOTH Ta
mojinentunu, 1o 12% — Ha 6iiKku, Maiiske 5% —
Ha aMigu TJIyTaMiHOBOI II acmapariHoBOiI Kuc-
JIOT Ta aminu [6].

AMiHOKUCJIOTH BUHA MaIOTh Y CBOEMY CKJIa-
Ii aMiHOKMCJIOTH AK cycJa, Tak i Ti, 110 iX BU-
TiJISAIOTh OPisKAMKOBI KJIITUHM Y OPOIECi KUT-
TEMIAMBHOCTI Ta aBTOJII3y. 3arajbHa KiJIbKicTb
aMiHOKMCJIOT Yy BUHAX MEHIIIA, HijK y BUXimHO-
My cycui. Ile mosicHIOETBCA TUM, IO APiKIIKI
Oig Yyac aJKOTOJLHOTO OPOMiHHS BUKOPUCTO-
BYIOTb aMiHOKWCJIOTHU JJisI CBOT'O KHWBJIEHHS.
Jlo OCHOBHMX aMiHOKHCJIOT BUH HaJIeKaThb
MIPOJIiH, acmapariHoBa Ta TJIyTaMiHOBa KMCJIO-
TH, TPEOHIiH Ta TicTUAWH (BOHU CTAHOBJATD
76—94% sarajabHOI KiJBKOCTI aMiHOKMCJIOT
BuHA) [7].

A30TOBMiCcHI peUOBUHU BUHA MAIOTh TEXHO-
JIOTiuHe 3HAUEeHHS — BOHU € HEeOOXiTHUM KU-
BUJIBHUM CepPemoBUINEeM IJA APiKIKIB i cyO-
CcTpaToOM JJisi CUHTE3y ajibaeriiB. OKpim Toro,
NPOAYKTH OKHCHIOBAJBHOTO [Ie3aMiHyBaHHSA
AMiHOKHCJIOT — aJIbJEerigu KUPHOTO PANY —
0epyTh y4acThb y (QOPMyBaHHI KOJIbOPY, OYKeTy
Ta CMakKy Majepu i Toxalicbkux BuH [6]. Ha-
MPUKJIAM, ¥ Pe3yJabTaTi IIepeTBOPEHHA aMiHO-
KucjgoTu (peHiJaJaHiHy Hi yac BUPOOHUIITBA
BUHA YTBOPIOIOTHCA 2-(heHiJleTaHOJ Ta ale-
TaTHUU edip, 1110 HAZAIOTh BUHY apoMaTy TPO-
saunu [13].

Hangnumiok aszoTmcTux peyoBUH 3a IMIEBHUX
YMOB CIIPUUMHIOE IIOMYTHIHHA BUH Ta 1X MiK-
pobiasibHe 3aXBOPIOBAHHA, a 3a HAABHOCTI J0C-
TYIly 1O HUX KUCHIO — IIePeOKMNCHEHHd Ta Ma-
mepusariifo [19].

Minepanvni cnoayru

BwmicT miHepasbHUX pevyOBWMH y BHHAaX ic-
TOTHO Bapiloe 3aJIe:KHO BiJi cCOPTY BUHOTPaAy,
CKJIAy TI'DPYHTY, KJIIMaTHYHUX yMOB TOIIO.
MinepaabHi peUOBMHY IPUCYTHI ¥ BUHI B opra-
HiuHili i HeoprauiuHiii gopmax. 3arajJbHUN
BMiCT iX KoJImBaeThbCca y mexkax 1,5—3,5 r/, 1o
mpubausdHo Ha 50% MeHIe, Hi’K y BUHOTPAI.
I3 xarioniB y Buui nepeBaskae K* (0,4—-1,8 r/x),
Ca?", Na"i Mg?** (mo 0,2 r/1 KosxeH); i3 aHiOHIB —
SOj (mo 1,0 r/m) Tra PO (mo 0,9 r/m); Tpan-
asetbes Takosx Cl (mo 0,2 r/a) [6].

Haii6inpr TeXHOJOTIiUHO BaKJIUBUMHI Ka-
TioHaAaMM MeTaJIiB € ioHM MAartiro, Kajiio Ta
KaJbIlifo yepes3 IXHIO 3JaTHiCThL OpaTH ydacThb
y hopMyBaHHi MOMYyTHiHb pidHOI mpuponu [7].

Iouu xauiro, mar-
Hil0, MaHramy, 3ajisa
Ta (pochopy BUKOPUC-
TOBYIOThCA APisKIKa-
MU AK HeoOximui dax-
TOPU POCTY KJIITHH;
ionu s3asiza Ta mizni Ge-
PYTb y4acTb B OKHCHO-

BIIHOBHUX peaKITifgx

y poJii KarajisaTo-

pPiB, COIPUUYMHIOIOUU

MeTaJIeBi MOMYTHiH-

HA, HebakaHi 3Mi-

HU OYKeTy Ta cMa-

Ky, TOMY BMiCT iX y BUHi CyBOpO O0OMeKeHMI1:
Migs — mo 2 mr/a, 3aiido — mo 10 mr/Jr.

o mMiHepalbHUX PEYOBWH BMHA HAJIEKATH
TaKoK MiKpoeseMmeHTu: 60p (5—80 mr/u), fion
(mo 1 mr/n), py6ixii (0,2—2 mr/ia), ¢rTop (mo
5 Mr/J1) TOIIo.

Cepen MiHepaJbHHUX PEUYOBHH 0COOJIHBE
MicIre IToCciaroTh JiOKCHU BYTJIEIIO0 Ta ByTijbHa
Kucjora. [lepinii € y 6yab-AKOMY BUHI B Kilb-
kocti 0,1-4,0 /1 y pO3UMHEHOMY, MMCOILiii0-
BaHOMY, ra3onoAiOHOMY Ta 3B’sA3aHOMY CTaHi.
Binbima vactTuHa #oro posciroeThed y MOBITPI,
a MeHIIIa — POBYUHAETHCA Y BUHI, YTBOPIOIOUN
BYTiJIbHY KHCJIOTY (40 5 T'/JI B irpucTuX BUHAX).
HasapHicTb ByriIeKMCI0TH Y BUHI 3yMOBJIIOE TOCT-
POTY CMaKy, a TaKOJK irpucTi Ta miHMCTi BJac-
TuBOCTi irpmcrtmx BwH. Hagmipra KinbKicTb
BYTJIEKUCJIOTU B3amobirae OKWCHEHHIO BUHA,
ocBisKae #oro cmaxk [6].
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Tabnuys 5. Bricer BiTaminiB rpynu B i 6ioTuHy y BUHOrPpagHOMY CYCJIi Ta BUHI

Biraminn Cycio z Joicroone

Oime YepBOHE
B, (riamin), MK /i 240-550 0-50 1-100
B, (puboduiasin), MKT/J1 200-1 000 100-1500 300—4 000
B; (maHTOTEHOBA KHUCJIOTA), MK/JI 140-495 180-340 300-400
Bj (mikoTrHaMizT), MT/JI 6-18 5-9 12-18
Bg (mipumoxcuH), MKT/J1 90-500 100-360 190-360
Bg (me30in03UT), MT/ 7 250-330 230-300 250-300
By (bonieBa KucaoTa), MKI/ I 1-2 Io 5 Ho 5
H (6ioTum), MKr/a 5—9 o 4 o 6

Hiokcung cipKu HaAXOAUTH Y BUHA 3 BUHOT-
pany, oro TaKOYK BUKOPUCTOBYIOTH AK Xapuo-
BY JOMIIIIKY, IO CIIPABJISIE AHTUMIKPOOHUI Ta
aHTHOKCUAAHTHUN BIauB [4, 6]. OKucHIOO-
YHUCh, CipumcTa KMCJI0Ta 3a1100irae OKMCHEHHIO
iHIMUX KOMIIOHEHTIiB BUHA (APOMAaTUUYHUX CIIO-
JyK, OapBHHKiB); OKpPiM TOTrO, BOHA OJIOKYE
IiAJBHICTh OKUCHIOBAJILHUX (DEPMEHTIB, IIOM’ AK-
nIye IPUPOHiI OKMCHO-BITHOBHI IIpoIlecu y cy-
cuii ta BuHi. Cyabdiraria qosamu go 100 mr/u ra-
pauTye nodpe ekcrparyBaHHs eQipHMUX OJIifi Ta
HamifHUI 3aXUCT iX BiJ OKMCHEHH [6].

Bionoziuno akmuéni pewosuHu

Ho 6ios0oriuHO aKTUBHUX PEYOBUH BUHA Ha-
JexaTh (pepMeHTH, BiTaMinu Ta 0io(daBoHOi-
nu. BoHU cripusitoTh HOPMAJIbHOMY PO3BUTKOBI
IPisKAKiB, a TAKOIK € KOPUCHUMH [IJIA JIOJAVHU.

Depmenmu BUHA IIpeCTaBJeHI OKPeMUMU
depMeHTaMMU BUHOTPAAHOL ATOoAM Ta (hePMEHT-
HUMU CUCTEeMaMM APiKIKiB, AKi mix uac aBTO-
JIiBy APLMKAMKOBUX KJIITHUH MEePEeXOATH Y BUHO.
ITe — oxcumopexnykTasu (o-nudeHOJTOKCHIA3a,
ackopbaTokcujgasa, MepoOKcHaasa, Karajaasa)
Ta rigposasu (iHBepTasa, IoJirajakTypoHasa,
IIeKTUHEeCTEPa3a, IPOTeiHa3a TOII0). SHAUEHHA
epMeHTIB APiMKIAMKIB ToJsATae y pPyHHYBaHHIL
KOJIOITHOI cucTeMU CycCJia, 3BiJIbHEHHI I Iepexo-
Ii B cycJio ehipHUX OJIii BUHOTPAZY Ta Yy IPOBe-
JEeHHi CIIIPTOBOTO OPOLiHHS 3 YTBOPEHHAM IIPO-
IYKTiB, AKi hopmyroTs OyKeT i cmak BuHAa [6, 9].

Bimaminu. ¥Yci BiTamiau, 1110 IPUCYTHI Y BU-
Hi, HaAXOOATH 3 BUHOTPaLy. ¥ mpolieci hepmeH-
Tarmii 3HaUHA YaCTHUHA IX aKYMYJIIEThCA APiK-
mxamu. Tomy MoJoze BUHO icTOTHO 30imHeHe
BiTamimaMu. ¥ Mipy BUTPUMYBaHHSA BUHA 1 aB-
TOJIi3Y APisKAMKOBUX KJIITUH BiTaMiHM OCTYIIO-
BO BUBLIBLHAIOTHCS i 3HOBY HAAXOAATH Y BUHO.

BuHO MicTuTh BOIOPO3UMHHI BiTaMiHU I'DPY-
nu B, Bitamizm H Ta mebaraTo ackop0iHoBOi Kuc-
aoru. Haiibisbiry 6iosoriuny akTHUBHICTD Ma-
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I0Th BiTaMiHu rpynu B, BmicT aKkux y cyciai Ta
BUHI MosKe nocAaratu 23 mr/u (tadi. 5 [6]).

Bwmict Biraminy C y MoJyiogomMy BUHI cTaHO-
BUTH 6—12 Mr/J1, y BUTpuManomy — 2—3 Mr/J,
OCKiJIbKM acKOpPOiHOBA KIMCJIOTA BUTPAYAETHCS
Ha BiJHOBJIEHHS OKMCHEHUX IIPOAYKTIB.

Haii6inemr 36araueni siTamimamu Ta (dep-
MeHTaMM MOJIOJIi CTOJIOBi BUHA, yci irpucTi BuHa
1 0COOJIMBO MMTaMIAaHCHhKE IIJIAIITKOBOTO CIIOCO0Y
MIPUTOTYBaHHA. ¥ UePBOHUX BUHAX IIPUOJIU3HO
y 2 pasu Oinpine BiTamiuiB, Hix y 06inumx,
OCKiJIbKM TBepAi YaCTUHKU Arig 30arauyiorb
cycso Bitamimamu B,, B; Ta By, a Takox 6io-
duraBoHOIAMY, AKI 3aXUIMAIOTH BiJ PyHHYBaH-
Hs yBeCch KOMILJIeKC BiTamiuiB [6].

Denonvri cnoayku. 3rijHo i3 cydyacHUMU
TeopiimMu, (peHOJbHI CIOJYKU € OCHOBHUMMU
0o0’eKTaMu Ta iHilliaTopaMu OKKMCHO-BiIHOBHIX
mpoiiecis, 1o BigOyBaroThbesa mig yac Gopmy-
BaHHA i Jo3piBaHHA BUHOMAaTepiadis [7].

Menmnra vactuHa moJripeHOJIB BUHOTPALY
mmpeacTaBjeHa moJripeHosamMu He()JIaBOHOITHOI
IPUPOAY — TMOXiJHUMU OKCUKOPUUHOI Ta OeH-
30MHOI KMCJIOT Ta HOXiJHUM CTUJILOEHY pecBe-
patposiom. IlomipeHoNMM HeIaBOHOITHOI TPU-
poau nmo0Ope PO3UMHHI y BUHOTPAJHOMY COIIi,
TOMY BOHM IIPHUCYTHiI y M’ AKOTi BHHOTI'PAmHOIL
ATOMU.

OcHoOBHA YacTHHA IMOJi(heHOoJiB BUHOTPALY
MiCTHUTBCA y IIKIiPIIi Arig Ta B TBEPAUX CTPYK-
TYpPHUX eJIeMeHTaX I'POHA i mpeacTaBiaeHa dJia-
BOHOIZAMI, cepel AKUX IIepeBaKaloTh KaTexXiHu,
JeKOoaHTOIliaHM, aHTOIliaHM — Trpymna 0iojo-
riyHO aKTUBHUX CIIOJNYK, SKi MIiCTATH ¥ CBOEMY
craani pparmenT C6 — C3 — C6 i marots P-Bi-
raminHy axkTuBHicTh [20]. Barato 6iodaso-
HOImiB y MOJIOAUX UYepBOHUX BuHAaAX (mo 1 r/m),
Y CTOJIOBUX KaXeTHMHChbKUX BuHAaxX I'pysii, y me-
CepTHUX BUHAX TUITYy Karopy [6]. ¥V cTomoBomy
BUHI IIPUCYTHSA TaKa KiJIbKicTh (DeHOJBHUX Pe-
yoBUH: JehkoaHTonianu — 0,01-0,5 r/x,
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karexinu — 0,02-0,1 r/m, amTomianm —
0,03-0,5 r/a, penonoxkucaoru — 0,1-0,3 r/a.
VY pasi 6baraTopiuHOrO BUTpUMYyBaHHA BUH P-Bi-
TaMiHHA aKTUBHICTB iX 3HUIKYETHCA BHACTIIOK
OKMCHEHHS KaTeXiHiB Ta aHToIiaHiB [6].

IIpoaykTu monimepmsarliii KaTexiHiB i Jei-
KOAHTOI[iaHiB IPUUHATO HasWMBaTU TaHiHaAMU,
K1 OXOTILTIOIOTHCA OiJIBIN IMTUPOKUM HOHATTAM
«IyOUIbHI peUOBMHM» . BIJINB AyOUIBLHUX pPe-
YOBWH Ha AKicTh BuUHA pisHOMaHiTHUHA. [[nsa
CTOJIOBUX OiJIMX Ta UEePBOHUX KaXETUHCBKUX
BUH, a TAKOXK IJIs BUHOMATEPiaiB, 10 UAYTh
Ha IIPUTOTYBaHHSA Mallepu, BEJIUKUIN BMiCT Oy-
OMJIBLHUX PEUOBUH € HeoOXigaumM. Tak, KOHIeH-
TpaIisa TaHiHiB y 6i10My KaXeTMHChbKOMY BUHI
nocarae 2,7 v/n [3]. Haa maMmaHCbKUX BUH
KiJBbKiCTh JyOMJIBHUX PEUOBUH Ma€ OyTU MiHi-
MaJIbHOIO, TOMY IO iX HaIJIUIIOK HaJa€ ITUM
BUHaAM TeprkocTi [9].

Tpaguiiiini MeTogu IKiCHOTO
Ta KiJIbKiCHOTO aHA/Ii3y KOMIIOHEHTIiB BUHA

Croroaui icuye 1ijsia HU3Ka METOLiB, 3a 0-
IIOMOTOI0 AKWX NPOBOAUTHCA TOCIiIKEeHHSA
SAKICHOTO Ta KiJTBbKiCHOTO CKJIaly BUHOTPATHUX
BuH. [lo HUX HaJIe}KaTh ra3oBa Ta PiJMHHA XPO-
MaTorpadis, KamiJaapHUi erekTpodopes, dep-
MEeHTaTuBHi, XiMiuHi, KOJOPUMETPUUYHI MeTO-
I TOIIIO.

Xpomamozpagiuni memodu

Posdinosanrvrna xpomamozpagis — MeTOR
aHaJIizy cyMirmeii, 3aCHOBAaHUHA Ha PO3IiTeHHi
KOMIIOHEHTIB 3a PaxXyHOK Pi3HUIII y Iapamer-
pax posmofijieHHA IX MixK (asamMu mig yac
mepeMillleHHs yepes Imap HepyxXxomoi (pasu IIo-
ToKOM pyxomoi [21]. 3aBaAKu pisHill cmopia-
HEHOCTi KOMIIOHEHTIiB CyMiIlli 10 HepyXoMoi Ta
pyxomoi (a3 JocAraeThcAa OCHOBHA MeTa PO3Ji-
JIOBaJIbHOI Xpomartorpadii — posxpineHHsa 3a

TIeBHUY TPOMisKOK Yacy CyMiIIi Ha OKpeMi cMy-
ru (IIiK1) KOMIIOHEHTIB Y Mipy IpocyBaHHA ixX
KOJIOHKOIO 3 pyXoMoio (azor [22]. fAxrio py-
XOMOIO (pa300 BUCTYHAE rad — Iie ra30Ba Xpo-
maTtorpadisa, AKINO piinHa — piguWHHA.

OrpumMmaHa y pes3yJbTaTi IPoBeIeHH A aHai-
3y XpoMaTorpaMa CKJIagaceThcA 3 Ha0opy IIiKiB,
3a BiIHOCHUM YacoM yTPUMAaHHS (MijK MOMEH-
TOM BHECEHHsS 3pa3Ka i MOABOI MaKCUMyMY
Imika) Ta MOJIOXKEeHHAM AKUX MOYKHA imeHTH®i-
KyBaTU KOMIIOHEHTH CyMiIlli, a 3a mJjoIreo, BU-
COTOI0 a00 iHIIMM mapaMeTpPoOM IIiKa — OIliHU-
T KOHIIEHTPAIIiI0 ITUX KOMIIOHEHTIB y IIpobi
[23]. BumipioBaHHsA IJIOIII IMiKiB Ha peaJbHUX
XpoMaTorpamMax Mo:ke OyTH ITOB’s3aHO 31 3HAU-
HUMU BUTpPaTaMu mpaiii Ta yacy abo moTpeby-
BaTMMe 3aCTOCYBaHHSA CIIEI[iaJIbHOTO YCTaTKY-
BaHHA. OKpiM ToOro, umcejabHe B3HAUEHHSA
mapaMeTrpa ImikKa BUBHAYAEThCA He TiIbKU KiJlb-
KicTIO peuoBUHU, AKil el MiK BiAmoBigae, ade
1 ymMoBaMu aHaJIi3y, 3a AKUX 10oT0 omepskano [21].

T'aso8y xpomamoezpagilo BUKOPUCTOBYIOTH
3a3BUUall AJIA aHAJiI3y JETKUX CIOJYK BWHA,
30KpeMa etaHoay [24—27], meranony [28] Ta
apomatuuHux peuoBuH [13]. Cepen mepemar
MeTOAYy MOKHa BiJSBHAUYUTU BUCOKY UYTJIU-
BiCTB, IO J0O3BOJIAE BU3HAUATU KOHIIEHTpAIil
10%-10"°Mr/mJy, BiZHOCHY eKCIIpecHiCTh aHa-
Ji8y, AKWH TpUBa€e AeKiJTbKa AeCATKIB XBUJIUH,
imkoau — 1o 1,5 roj, BUCOKY TOUHICTDH aHAIi3Y
(moxubra = 5% ) [21], MOKIUBiCTH OAHOYACHOT
imenTudikamii Ta KiJIbKiCHOTO BU3HAUEHHS
IeKinTbKOX peuoBumH [27].

CyTTeBUMU HemOJIiKaMU IILOTO MeTony (xa-
PaKTepHi 1 mya piguHHOLI XpoMaTorpadii) € Bu-
COKa BapTicTh oOJIafHAHHS Ta HeOoOXigHicTh
y chelliaJibHO HaBueHOMY IiepcoHaJti [27]. Okpim
TOT0, BiH YacTo moTpebye MmonepesHbol IiAT0TOB-
K1 Ipo0u (HampukJIamg, nucTuisaiii) [28].

Bucokxoegpexmusna piOuHHA Xpomamozpa-
@isa (BEPX ) xapaKTepusyeTbCs TUM, IO IJIA
301BITIEHHA PO31IBHOI 3[aTHOCTI TYT BUKOPWIC-
TOBYIOTh APiOHO3EPHUCTI OJHOPimHI copbeHTwH,
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a eJII0EHT MOAAI0Th Y KOJOHKY Iig Tuckom [23].
3a I0IIOMOT0I0 I[LOTO METONY MPOBOAATH KiJb-
KicHe Bu3HaueHHA y BuUHI ertamoay [29, 30],
riIinepoJay, opraniuaux kucJot [28, 30], arTo-
miauis [28, 31, 32] Ta ByrJieBoAiB — TJIIOKO3W,
dpyxrTosu, caxaposu [28, 30, 33]. MeTox no3-
BOJISIE TIPOBOJUTU KiJbKiCHe BU3HAUEHHS BYT-
JEeBONiB 3 MiHiIMaJbHOIO KOHIIEHTPAIi€l0
0,12-0,4 r/n gna ¢ppyxrosu ta 0,18-0,6 r/x
nas raokosu [28]. 3a iHmuMu faHUMH, JiMiT
BU3HAYEHHA BYTJIEBO/iB y BUHI B pasi 3acTocy-
BaHHSA BHCOKOE(pEKTUBHOI PiIMHHOI XpOMAaTO-
rpadii cranoButs 0,5 r/n [33]. BapTo 3azHaum-
TH, 1110 B IeAKUX BUHAX MicTuTthcs auire 0,2 r/a
rJII0Ko03u [6].

IlepeBaramMmu mMeTOny BHCOKOE(pEKTHUBHOIL
pizurHOI XpoMmarorpadii € BeIUKUi Hianason
MOJIEKYJIAPHUX Mac PEUYOBUH, 3 AKUMHU MOKHA
npamoBatu. Ilopan i3 muM M’ SKicTh yMOB
BEPX (maitske Bci po3mijieHHSA MOMKHA IIPOBO-
JIVTH IPU TeMIIepaTypax, OJIM3bKUX 10 KiMHAT-
HUX, 34 BiICYTHOCTi KOHTAaKTy 3 IIOBiTPsM) poO-
OuTh i1 0COBIMBO IPUIATHOO AJIA JOCTIIKEeHH A
Ja0iIbHUX CIIOJYK, 30KpeMa Oiojoriuuo ax-
TUBHUX peuoBUH. EQeKTuBHICTH po3miieHHAd,
aKy sabesneuye BEPX, icToTHO IepeBepiirye
IOCATHYTY B Tras3oBiift xpomarorpadii [22].
IIpubausuuit yac TPpoBeIEeHHA OJHOTO aHAJIIZY
cranoBuTh 50 xB [28].

Hegonikom metony BEPX € HeoOximHicTh
MOTIepeaHbOI i ATOTOBKY IIPOoOM BUHA 0 aHAaJTIi-
3y. Taka miroToBKa IOJATaE y IHMeHTPpudyry-
BaHHI, (hiIbTPyBaHHi Ta eKCTparyBaHHiI BU3Ha-
yyBaHUX KOMIIOHeHTiB [23, 28, 33].

Xpomamozpagis 6UKAIOUEHHA 32 POIMIPOM
€ BapiaHToOM pimmEHOI Xpomarorpadii: moJe-
KYJIM PEUOBUH PO3IIIAIOTHCA 3a PO3SMipoM uUe-
pe3 ixHIO pisHY 3JaTHICTH MPOHUKATU y IIOPU
Hocisa. TakuM YMHOM pO3aijIeHHS KOMIIOHEHTIB
cyMiii BigOyBaeThcA uepes PO3IOLLI MOJIEKY.JI
Mi’K POBUYMHHUKOM, IO MiCTUTBLCSA yCepeamHi
IOp COPOEHTY, Ta POSUUHHUKOM, 1110 IIepedyBae
Misk ¥ioro yactTuHKaMmu [22].
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XpomaTorpagdito BUKJIIOUEHHS 32 PO3MipoM
3aCTOCOBYIOTH IJIs KiJIbKiCHOTO aHaJi3y opra-
HiYHUX KUCJOT y BuHi [34].

HeponikoM 11bOT0 MeTONY € IMOMITHO MEH-
e, Hi’K B iHIIMX BapiaHTax BUCOKOe(hEeKTHUB-
HOI pimmHHOI Xpomarorpadii, uuciio nikis, aKi
MOJKYTH OyTHU IMOBHICTIO PO3AijieHi HAa KOJIOHITI
3agamoi edpexkTuBHOCTI [22].

Tourxowaposa xpomamozpagis. 3a UM Me-
TOJIOM aHaJIi3y Iap aJicopObeHTy HAHOCATH He Ha
KOJIOHKH, a Ha CKJISAHI IIJIacTuHKu. Po3niseHnsa
KOMIIOHEHTiIB CcyMillli mpoBOomATH y Kamepi,
B AKY IIONEPEeIHBO HAJMBAIOTH POSUMHHUK. [[J1a
OpoOBeleHHA KiJIbKiCHOTO aHaJi3y pPOo3aiJeHux
PEUYOBUH 3aCTOCOBYIOTH HeKiJIbKa HiIXOmiB —
MeTOJi eJIoI0BaHHA, pamiorpadiuumii i doro-
rpadiuHUi MeTOaM, BUSHAUEHH A KOHIIeHTPAIlil
3a IJIOIEeI0 XpomaTorpadiunoi 3oHu Torro. Yac
TIPOBeNeHHA OOCTiIKeHHa cTanoBUTh 30—90 xB
[35]. OcobimBO mOIiILHO BUKOPUCTOBYBATHU
el MeToJ OJIA aHaJi3iB HeBeJNKOl KiJbKOCTi
MaTepiaay. 3a JOIIOMOI'00 TOHKOIIIAPOBOI XPo-
marorpadii MoKHa aHaJIi3yBaTH aMiHOKMCJIO-
1, nykpu [35], anromianu [31], moxideromnn,
denorucsoTHu Ta heHOANBAETIM BHA [32].

ITepeBaroio meTony TOHKOIIIApPOBOI Xpoma-
Torpadii € Te, 110 BiH AeIIeBUH Ta MPOCTUH AJIs
3IiMiICHeHHS AKiCHOTO aHAaJi3y i J03BOJISIE OTHO-
YacHO MOCJiPKyBaTU MeKijabKa mpob BuHA. [{o
HeIOJiKiB MeTony HaJe)XaTh BHICOKa TPY/IO-
MiCTKiCcTh Ta 3HaUHA TPUBAJIICTh aHAJIIZY B pasi
KiZbKicHOTO BU3HAUeHHA peuoBuH [23].

Cnexmpogomomempuini, Konopumem-
PUiHi ma ¢rroopomempuyni memodu

BaraTo xomMIoHeHTiB BuHA, 110 €JIA0O IIOT-
JWHAIOTH CBITJIO Y BUAUMIN TidAHI, Ticasa pe-
akmii 3 iHIIMMHN pedyoBMHAMM HalOTh 3a0apB-
JeHI MPOAYKTHU, KiJbKiCTh AKMX OJHO3HAUHO
OB’ A3aHa 3 KOHIIEHTPAI[I€I0 BUXiAHOI peUOBU-
HU. Taxky KOJBbOPOBY PEaKI[il0 BUKOPUCTOBY-
IOTH IJidA iteETH(IiKAaIii MuX KOMIIOHEHTIB [35].

CreKTpo(OoTOMETPUUYHNUMU METOJaMI BU3-
HavYaloTh y BUHI MeTaHoJI, IJinepoJ, 2,3-0yTu-
JIEHTJIIKOJIb, OpraHiuHi Kucaotu (micas Bumi-
JIeHHS 1X Ha i0HOOOMiHHiN KoJI0HIIi), BiTamin C
[28] Ta penoNBHI peuoBunu [13, 15, 28, 32].

Memanon i3 po3BeqeHOTO JUCTUIHOBAHOTO
BHHA OKUCHIOETHCS 10 opMaIbaeriny mepMau-
raHaToM HATPilo, HigKuciIeHUM (ochopHOIO
Kuciaoroo. KinbKicTh (popManbaeriny BusHa-
YalTh 3a (PioJIeTOBUM KOJBOPOM, AKHiT (pop-
MYETHCA y Pes3yJabTaTi peakIlili XpoMOTPOITHOL
Kuciaotu (4,5-purigpoxcu-2,7-HadranieHmgu-
cyasdypra ruciora, C;oHgOgS, + 2H,0) y cip-
KOBMicHOMY cepemoBuIlli. IHTEHCUBHICTH KO-
JBbOPY BCTAHOBJIIOITH CHEKTPO(GOTOMETPUUHO
mpu 575 HM.
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Tniyepon ma 2,3-6ymusenzaikonb Ticas
IPONyCKaHHS Yepes3 iI0HOOOMiHHY KOJIOHKY IJIs
dikcarii nykpis, MamiToJIy Ta COpbiTOIY OKMC-
HIOIOTHCA MOSHOIO KHCJIOTOIO M0 (hopMaJIbaeri-
Iy Ta eramoJy BimmoBiguo. IIpoaykr, 1110 3’saB-
JSAETHCA B Pe3YAbTATI Ail (DIIOPOTIIOIMHOTY HaA
dopmanbpaerin (yTBOPUBCA MicaA OKMCHEHHS
TJIiIeposy), BU3HAYAIOTHh KOJOPUMETPUUYHO
mpu 480 um. IIpogyKT, 1110 BUHUKAE B PE3YJIb-
raTi #ii posumniB ninmepmaury C;H;;N Ta
Harpitihepunianiny Na,Fe(CN);NO - 2H,0 Ha
eTaHoJ (yTBOpUBCA Iicjas OKUCHEHHA 2,3-0y-
TUJIEHTJIKOJII0), BU3HAYAIOTh KOJOPUMETPUY-
HO Ipu 570 HM.

BuHHY Kucaomy BUABIAOTH KOJOPUMET-
PUYHO BUMipIOBAHHAM Y€PBOHOT'O KOJIBOPY, ITIO
3’aBJISEThCSA B pes3yJbTaTi peakIlii 3 BaHafie-
BOIO KMCJ0TOI0. EsrfoaT TaKoK MicTUTH A0JIyY-
HY Ta MOJIOYHIi KHCJIOTH, AKi He 3aBaKaioTh
aHaJi3sy.

Monouna Kucioma OKHCHIOETBCA O alle-
TaJbJeTily Ta BU3HAUAETHCA KOJOPUMETPUUHO
micaa peakiiii 3 HiTpompycmaomM HaTpilo Ta
iTepuInHOM.

Ao0nryuna Kucaoma NEeTEeKTYETbCA KOJIOPU-
MEeTPUYHO BUMIPIOBAaHHAM KOBTOTO 3abapB-
JeHHA, AKe BOHA (POPMYE 3 XPOMOTPOITHOIO
Kucaotrow (4,5-murigpoxcu-2,7-HadTaleHIu-
cynbpdypHa Kuciaora, C;oHgOgS, + 2H,0) y cip-
KOBMiCHOMY cepenoBuIlli. IHTEHCUBHICTb KO-
JBOPY BUW3HAUYAIOTH CHEKTPOMOTOMETPUYHO
mpu 575 M [28].

Jna BCTaHOBJIEHHA MAacOBOI KOHIIEHTpAILil
TOJIIMEPHUX 1 MOHOMEPHUX (hOPM PEeHONLbHUX
PpewosuH 3aCTOCOBYIOTH peakiIlito doJjrina Ta Ko-
JIOPUMEeTPUYHUIN MeTon merekirii [13, 15, 28,
32]. ¥V xonai BusHaueHHA BCi (DeHOJBbHI KOMIIO-
HEHTU IPO0U BUHA OKMCHIOIOTHCA PEaKTHUBOM
Dosnin—YorkaabTey, IO ABJIAE COO0I0 CYMIII
dochoronbdhpamoBoi Ta GochomMmoai6meHOBOL
Kucyaor. Ilicasa oxkucHeHHA (eHOJIIB peaKTuB
Dosin—YoKanbTey MepeTBOPIOETHCT HA CYMIII
OJIaKUTHUX OKCHUiB BoJb(phpamMy Ta MOJiOAEHY.
BiakutHe 3a6apBJeHH, 1[0 Ma€ MaKCUMaJIb-
Hy abcopOifito mpu 750 HM, € IPOIOPIiHHUM
3arajibHill KiJabKOCTi (DeHOJIbHUX KOMIIOHEH-
TiB, IpUCyTHiX v BuHi [28].

Ackop0inosa Kucs0ma OKUCHIOETHCA HOZOM
IO IUTiApOoacKopOiHOBOI, IKA OTIM IIPEIUITITYE-
ThCSA 3 BUKOPUCTAHHAM 2,4-TuHiTpodeHiIriapa-
3UHY 3 YTBOpPeHHaAM 0ic-(2,4-muHiTpodeniarigpa-
30HYy). Ilicia posxieHHsA 3 BUKOPUCTAHHAM
TOHKOIIIapoBOi Xxpomarorpadii i pos3umHeHHA
Y CepemoBUIIli 3 OIITOBOIO KHMCJOTOIO KOMIIOHEHT,
110 Mae UYepBOHe 3abapBJIEHHS, IETEKTYEThCS
cuekTpodoromerpuuno mpu 500 HM.

Busznauennsa ackop06iHOBOI KMCJIOTH y BUHI
MOJKHa IIPOBOAUTHU 1 (rroopomerpuuHo. Ac-

KOpOiHOBa KHUCJI0TA IIePEeTBOPIOETHCA Ha JUTiI-
poackopbiHOBY, gKa (opMye (IyOpPecIiiouy
CIIONYKY V peakIiii 3 oprodenitenmiamizom.
fK KOHTpOJIL BUCTYIIa€ mpemapar 3 60paTHOO
KWCJIOTO0, [0 3arobirae BU3HAYEHHIO (DJIYO-
pectienirii. ITpo0y Ta KOHTPOJIb AaHAJII3YIOTE (WJIIO-
OPOMETPUYHO, ITiCJIA YOTO IiAPaXOBYIOThH KOHIIE-
HTpAIlifo IurigpoackopbiHoBoi Kucaotu [28].

Ximiuni memodu eu3navenns

Busnauenuna BwmicTy eTaHoay Ta iHmIHX
CHUPTIB XiMiYUHMMH MeTomaMu IPYHTYETHCSH,
B OCHOBHOMY, Ha peakIlii oKmcHeHHA 3 0iXpo-
MaTOM KaJlifo, a30THOI KHCJIOTOIO abo HiTpa-
ToM 1epito [22, 27]. ¥V GixpomaTHOMY MeTOxi
eTaHOJI IoIlePeJHLO BUILIAIOTH 3 aHAJII30BAHOTO
3pasKa AUCTUJAIE0, nudysieio abo mpomy-
BaHHAM HOBiTpAM. ETHIOBU#A CTIUPT OKUCHIOE-
ThCA 3aJIE}KHO BiJl YMOB peakilii Jo areraib-
Ierimy, OIITOBOI KHCJIOTH ab0 BYTJIEKUCJIOTO
rasy i Bogu, BiJHOBJIIOIOUM OiXpoMaT-aHiOHHU 0O
karioniB Cr?' i 3MiHIOIOUM 3a6apBIeHHA CyMiITi
BiJlT JKOBTO-OPAHKEBOTO [0 CUHBO-3EJI€HOTO.
Eranos mpu oMy BU3HAYAOTh a00 poTOMET-
PYBaHHAM POBYMHY OKMCHUKA, ab0 BiATHUTPO-
BYBAaHHAM HAAJHUINKY Oixpomary Tiocybda-
ToMm Harpito [27]. Mexa merekuii cuupriB i3
3aCTOCYBAaHHAM XiMiUHMX METOJiB aHaJi3y
craHoBUTh 20 MKTI mJjisg 6iXpoMaTHOTO METOIY
i 100 mKr pas murpaTtHoro [22].

XiMiuHUMU MeTOoZaMHU TaKOXK BUABJIAIOTH
y BuHi opraHiuHi kucaoru. Tak, IeTeKIio JIu-
MOHHOI KMCJOTHU 3iMCHIOIOTH mIicjd ii eKcTpa-
ryBaHHS Ha aHioHOOOMiHHIi¥W kojomii. [ia
IPOBEIEHHA KiJbKiCHOTO aHaidy i1 OKMCHIO-
OTH 0 alleTOHY, AKWUHU ITiCJIA BUIIJIEHHS IUC-
TUJIAII€I0 BUBHAYAIOTH HogoMeTpuuHO [28].

KinbkicHe Bu3HAUeHHsS aJblerifiB, HadB-
HUX Yy BUHi, IPOBOJATH i3 3acTOCyBaHHAM Oi-
cyab(piTHOrO MeTony, AKUU T'PYHTYETHCSA Ha
BUCOKIil peakIlifiHill 34aTHOCTI aJabIeriiiB cio-
JyJaTucd i3 cCipumncTor0 KMCJIOTOIO Ta il Kmeu-
Mu cosamu [6].

33



BIOTEXHOJIOT'TA, T. 1, Ne2, 2008

Depmenmamueni memodu ananisy

depMeHTATUBHUN aHaJi3 — IIe METOJ CIIe-
nu()ivHOrO BU3HAUEHHSA PEUYOBUH, 3aCHOBAHUI
Ha BUKOPUCTAHHI XiMiUYHUX peakIliil 3a y4acTio
¢depmenTiB. MeToamka IpPOBeIeHHS aHAJiI3y
3 BUKOPHCTAHHSAM [IAHOTO METOAY Taka. Yci
KOMIIOHEHTH IITYYHOI TecT-cucreMu — 0ydep,
Ko(epMeHTH, aKTHUBATOPU, AOIOMIiKHI (dep-
MEHTH Ta 3Pa30K — 3MIiIIyITh ¥ (hoTOMEeTpUU-
Hi# KoBeti. Ilicaa BumiproBaHHA TOYATKOBOIL
eKCTUHKIIII AomaioTh cTapToOBUilI (epMeHT,
Axui iHiniroe peariiro. Hanpukinmi peaxiii
OPOBOAATL IIOBTOPHE BUMIipIOBAHHS €KCTHUHK-
mii TecToBOi cucTemu. I3 pisHUIlI eKCTHUHKITiN
3a piBHaHHAM 3aKoHy JlambepTa—Bepa pospa-
XOBYIOTh KOHIIEHTPAI[il0 aHaJi30BaHOI CIOJY-
Ku. Y OinpmrocTi pepMeHTATUBHUX METO/IiB
apaMoMy (HOTOMETPUYHOMY BUMIiPIOBAHHIO
IOCTyIIHEe BU3HAUEHHSA KOHIIEHTpAIil momo-
MiKHMX KOMIIOHEHTiB T€CTOBOI CUCTeMU — KO-
dbepmentis HAII/HAITH ta HAID/HAIDH.
KinpkicTh oKucHeHMX ab0 BiJHOBJIEHUX KO-
(bepMEeHTIB CTeXiOMeTPUUYHO CIIiBBIHOCUTBLCSA
3 KIJIbKiCTIO KOMMOOHEHTAa, IO aHaJi3yeThCd.
JJ1a KOHTpPOJIIO (hepMEeHTATUBHUX peakIliil 3ac-
TOCOBYIOTH CTaHAAPTHI J1abopaTopHi hoToMeTpH.

3arajbHa TPUBAJIICTHL OJHOTO BU3HAUEHHSA
€ pisHOI0 mJA pisHuUX peuoBumH: Bix 10—-25 xB
y pasi BUBHaUeHHSA eTaHoJy, IJIilepoJy, OIlTO-
BoOI Ta s6ayuHOI KucaoT no 30—45 xB, HeoOxin-
HUX JJIS aHAJI3y MOJIOUHOI KMCJIOTU Ta TJII0KO-
3u [36].

Depmenmamuene 6U3HAUEHHA €MAHOLY
Y 6UHi MOXXHA 3iMCHIOBATHY JeKiIbKOMA IIJIsA-
XaMH — i3 3aCTOCYBaHHAM (PepMEHTIB ajKo-
roJIbOKcHuAa3u abo aJKOTOJbIerifporeHasmu.
VY xoxi alKOroJbOKCHIAa3HOI peaxiiii eTaHoJI
CIIOYATKY OKMCHIOETHCA OO alleTAJbAEerigy Ta
MIEePOKCUIY BOITHIO:

AJIKOT'OJIBOKCHga3a .
Eranoa + Kuceup ————> Anerauapaerif +

+ Ilepoxcum BOOHIO.

VYV pesyibTaTi HaCTYIIHOI peakilii IepoKCcH-
ny BoxuHio 3 ABTS (2,2'-asumobic-3-ermi-
0eH3Tia30/iH-6-cyIb()OHOBOIO KHUCJOTOI) yT-
BOPIOETHCSI KOJBOPOBUM MPOAYKT, AKUN
IeTeKTyeETbCS (hOTOMETPUYHO (JOBMKUHA XBUJIi

420 am) [27]:

IIepokcumasa
+ Ilepokcum BOGHIO ——>

+ 2H,0.

ABTS-2H

——— > ABTS

BifH.
OKUCH.

3acToCOBYIOUMN MaHUM METOX, MOJKHA BU3-
mauntu g0 0,001 r/x eranoiy [36].

Hegosikom 11poro MeTony BU3SHAUEHHS eTa-
HOJIY € IOTO HM3bKAa CeJIeKTUBHIiCTh [27].
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DepmenmamuéHe BUSHAYCHHS MEMAHOLY
Y 6UHI TIPOBOASATH TAKOJK 13 3aCTOCYBAaHHAM aJI-
KOTOJILOKCHU/IAa3HOI peakilii, y pesyJbTaTi sKoi
METaHOJI OKWCHIOETHCS [0 alleTaJblerigy Ta
nepokcuny sonHio. Ha apyriii crazii Bindysae-
ThCSI OKMCHEHHS IIePOKCHUAOM BOIHIO O-AiaHi-
BUAUHY, 1 YTBOPEHUH IPOAYKT AETEKTYETHCA
cueKTpodoToOMeTPIYHO (IoB:KIHA XBIi 490 HM).

ITe#t meTon BuBHAUEHHS METAHOJIy Xapak-
TEPUBYETHCA BUCOKOIO CEJEeKTUBHICTIO, IIPOTE
Ma€e HUBbKY YYTJUBiCcTh. [HIIINIT (hepMeHTATUB-
HUU MeTOJ BUBHAUEHHS METaHoJIy, y SKOMY Ha
Opyri#i cramii yTBOpeHUU HEepOKCHUJ BOIHIO
OKIUCHIOE He 0-JiaHiduauH, a n-QpeHigeHgiamMin
(TpuYoMy peakiiig KaTali3yeTbCA HPOAYKTOM
ImepIroi peakilii — areraabaerigom), HaBIaKH,
Ma€ BUIIY YYTJAWBICTH TA MEHIIY CEJIEKTUB-
HicTs [37].

DepmenmamuéHe BUSHAYEHHS 2JIOKO3U
ma ¢ppykmos3u y 6uHi BigbyBaeTbCca Ha JEKiIb-
Kox cramiax. Ha mepimomy erarmi rirrokosa Ta
dpyrTosa pochopuammTbead ATD y xoni dep-
MEHTaTHUBHOI peakiiii, 110 KaTaJai3yeThCAd T'eK-
COKiHA3010, y pe3yJabTaTi AKOI yTBOPIOETHCH
TJII0K030-6-pochar Ta GpyKTO30-6-dochar
BigmoBimHO:

TeKCOKiHasa
I'miokosza +AT® ——— > I'mrok030-6-docar +
+AIlD

TeKCOKiHaza

dpyrroza +ATO ————> DpyKT030-6-hoc-
dar +AID.

YTBOpEeHUil TIII0K030-6-(hochar OKUCHIOE-
ThCsS OO0 TJIIOKOHAT-6-pocharTy HiKoTHMHAMII-
ameHiHAUHYKJIeoTuA(GOocHhaToM y HTPUCYTHOCTI
depMeHTy TJII0K030-6-pocdaT-merigzporesasu.
Kinpkicts Bimmomenoro HAJIPH siamosizae
Kinpkocti I'6® i, BigmoBigHO, KIJIBKOCTI IIfO-
Ko03Hu, siKa 0yJia IPUCYTHA ¥ Ipobi BUHA.

TJII0K030-6-docdar-
JeriporeHasa

T'mroko030-6-dochar+ HAID* o
—>» I'mokonar-6-dochar +HAIDH + H*.

Bignosneunuit HAJI® BuM3HAYAIOTH CIIEKT-
podoTOMETPUUHO IPU AOBKUHI xBuiai 340 HM
[28]. PepMeHTATHBHIM METOJOM MOJKHA BCTAa-
HOBUTH KoHIIeHTparlito rirrokos3u 0,002 /i [35].

Busnauamouu KoHIleHTpaIio (GpykToswu,
YTBOpPEHUI y ImepIriii peakirii ppyKT0o30-6-oc-
daT mepeBoOgATE Y IVII0OK030-6-(ochaTt 3aBaAaK;
aKTUBHOCTI (poc(oraroKoizoMmepasu:

docdoraokoizomepasa
dpyrTo30-6-pochar ———— > T'110K030-

6-ocdar.
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I'mror030-6-hocdat 3HoBY Blaemomie 3 HAIID,
YTBOPIOIOUM TJIIOKOHAT-6-ocdaT Ta BigHOBIIE-
aui HAII®, axuii geTeKTyeThCcA CIeKTPodo-
TOMETPUYHO, IK i B IOIIepeJHbOMY BUIAIKY.

DepmenmamuéHe SUSHAYCHHS 2]iUeposy
Yy 8uHi BimOyBaeTbca TpucTafgiiino. Ha meprriii
cramii ruinmepokiHasa Karajisye ¢ocdopuiio-
BaHHA TJIIEpPOJIy OO TJIirepoti-3-gocdary is
BuUKopucTaHHaM ATD:

riIinepokiHasa
Tiainepon + AT® ————» T'ainepoa-3-¢oc-
dat + AIlD.

Ha npyriii cragii AP 3HOBY mepeTBOPIOE-
Tbesd Ha AT® y peaxiiii 3 ¢gocdoenonamipysa-
TOM, IKY KaTajisye mipyBaTKiHasa:

mipyBaTkiHasa
AlD + PochoenonnipyBar ——— > ATD +
+ Ilipysar.

Hapemiri, Ha TpeTi#i craznii yTBOpeHUIH
y OpyTi#l peakirii mipyBaT mepeTBOPIOETHCSI HaA
JIaKTaT Mix xiero pepMeHTy JaKTaTherimgpore-
Hasu 3a yuactio HAJIH:

Jla}c’ra’r,ueri/:[por‘eﬁasa
E—

ITipysar + HAITH +H"* * + Jlakrar.
Herekiito HAIIH, KigbKicTh AKOTO HpO-
MopIlifiHa KOHIeHTPAIIil IJIileposy y mpobi Bu-
Ha, 3AificHI00Th Tpu 334, 340 uu 365 um [28].
BukopucroByooun (epMeHTaTUBHUN METOJ,
aHaJi3y, MOKHaA BU3HAYATH KOHIEHTpPAIil
ruintepoJsry Ha piBHi 0,001 v/ [36].
Depmenmamuéne 6U3HAYEHHA MOJLOYHOL
Kucaomu y eurni. Momouna xkucjora (JI1axTar)
OKMCHIOETHCS HiIKOTHMHaAMiZageHiHIMHYKJEO-
TUIOM JIO MipyBaTy B peakirii, 10 KaTali3yeThb-
cdA JJaKTaTAeriiporeHas3ow. ¥ IPUCyTHOCTI IJIy-
TaMaTy IIipyBaT IEePeTBOPIOETHCS HA aJIaHiH
Yy peaxitiii, 1110 KaTaJli3yeThCsA rIIyTaMaTIIipyBaT-
TpaHCaMiHa3010:
JIaKTaTAerigporeHasa
> [lipyBar +
+ HAJIH +H*

Jlakrar + HAIT"

X TUTyTaMaTIipyBaTTpaHcaMiHaza
Ilipysat + I'myramar >

— > Auaniu + o-Kerorayrapar.

Kinbkicts HAJIIH, mo yTBOpoOETBCA y pe-
aKI[ii, BUMipIOIOTH CIIEKTPO(OTOMETPUYHO IIPU
340 M.

DepmenmamueHe 6U3HAUEHHA JUMOHHOL
Kucaomu y éuri. IluTpar mepeTBOPIOETHCA HaA
IIaBJIEBO-OI[TOBY Ta OI[TOBY KMCJIOTH Y PEaKILii,
110 KaTaJidyeThCA ITUTPATIIIa3010:

muTpartiaiasa
JImvonHna Kmcsiora ——» OKcasoarierar + Arerar

MaJjaTgerigporenasa

Oxcamoarnerar + HAIH + H* =
—— > Maugar + HAIl"
JaKTaTAerizporeHasa
Axterar + HAITH + H* > JlakTaT +
+ HALT".

Y mpucyTtHOCTI MajmaTaerimporeHasm Ta
mipyBaTerifporeHasm IaBJIEBO-OIITOBA KUC-
JoTa Ta il meKapOOKCUILOBaHe MOXiaHe, IIipo-
BUHOTPAHA KUCJIOTA, IEPETBOPIOIOTHCA HA $10-
JYYHY W MOJIOUHY KHUCJOTHU y IIPUCYTHOCTI
HAIOH. Kinskicte HAIIH, oxucHeHOTO 10
HA]II", nponopiifiHa KiJIbKOCTi JUMOHHOI KHC-
JIoTH, BUMipioeThbes mpu 340 M [28].

3acToCcoByOUYM 1€ MEeTOoH, MOKHA BU3HA-
yutu 1o 0,002 r/a numonHoi KucaoTu [36].

Tnwi memodu ananidy KomMnoHeHmié 6una

Kaninapuuil erekmpogope3 — MeToH pos-
IiJIeHHS, 3aCHOBAHUI Ha Pi3HUIIL eJeKTPodo-
PEeTUYHOI PYXJHUBOCTI 3apamKeHUX YaCTUHOK
Y BOAHHUX Ta HEBOIHUX Oy(epHUX eJeKTPOJIi-
Tax, AKi MicTATbCA y Kamijgpax.

3aificHIO0YN aHAIi3 MEeTOA0M KaIiJApHOTO
enexTpodopedy, Ipody HEBEJIUKOTro 00’eMy
BBOIATH Y KBapIeBUU KamiJsgp, 3allOBHEHUN
esekTpositTom. o Kamijssgpa HOpUKJIAZalOTh
Hampyry Bix —25 mo +25 kB. Ilig miero emexT-
PUYHOTO MOJIA KOMIOHEHTU MPOOU MOUYMHAIOTH
pyxaTuch mo Kamijdapy 3 pPisHOO INMBUAKiCTIO,
AKa 3aJ€KUTHh Bifl IXHBOI CTPYKTYpPU, 3apAIy
Ta MOJIEKYJIAPHOI MacH, i, BigmoBigHO, v pisHMI
Yac JOCATAI0Th feTeKTopa. OCHOBHUMU METO/a-
MU JeTeKIlii B pasi 3acToCyBaHHSA KaOiJISPHOTO
eyekTpodopedy € ¢GoromerpuuHe B Y D-Bu-
IUMIif TiAHI cnekTpa (IpsSMe Ta HeIpsaMe) Ta
durroopoMeTpuuHe (IpAMe Ta HEIPsAMe) BU3HA-
YeHHs. Y pPes3yJabTaTi IPOBEAeHOTO0 eJeKTPodo-
PeTUYHOTO aHaJi3y OTPUMYIOTH eJeKTPodo-
perpaMy 3 IIeBHOIO IIOCJIiJOBHiCTIO mTiKiB
nocaimryBanux peuoBuH. [Ipu mbomy AKicHOIO
XapaKTepUCTUKOIO PEUOBUHY € uac ii mirparirii,
a KiJbKicHOI0O — BHcoTa abo IJjoIma Irika, mpo-
HopIifiHa KOHIIEHTPAIlil CIIONYKU Y JOCJIiIKY-
BaHilli peuoBMHi. 3a MeTOAOM KaMOiJsapHOTO
ejleKTpodope3y CIOYATKY aHaJi3yIOTh CTAH-
IapTHi PO3UMHU 3 BiIOMUMU KOHIIEHTPAIliAMU
PEYOBUH i AJIA KOXKHOT'O KOMIIOHEHTa OyIYIOTh
rpaAylBaJbHY 3aJIEKHICTD BiTYKY JeTeKTOpa
BiJl KOHIIEHTPAILii PEYOBUHU, ITiCJIA YOT'O aHAJIi-
3YIOTH IPOo0y HEeBiJOMOI CIIOJIYKU Ta 3a TPamgyIo-
BaJBLHUM rpad)ikKoM 3HAXOAATH KOHIIEHTPAIIiIO
PevoBUH, IO AOCJiAKyoThcsa [18].

Haituacrinie metos KaniJgpHOTO eJIEeKTPO-
¢opesdy 3aCTOCOBYIOTH [IJIs1 BUSHAUEHHS V BUHI
BMicTy opraHiunmx KwucJor [13, 18, 32]. Ina
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posaisieHHA opraHiuHMx KucjoT (IaBJieBol,
MypaInuoi, BUHHOI, A0/1y4HO0l, OyPIIITUHOBOI,
JUMOHHOI, OITOBOI, MOJIOYHOI, IITPOMiOHOBOI,
MacJsAHO1) Yy BUHI BUKOPUCTOBYIOTH BapiaHT
KaIliJIAPHOTO 30HHOTO eJeKTpodopedy 3 Hera-
TUBHOIO HOJIAPHICTIO HANPYTu. [leTeKTyBaHHSA
BeAyTh HEIPAMUM cliocoboM B YD-minaui
cuekTpa upu 254 mM. B ocHoBi posginenusa
KHCJOT JIEKUTh Mirpamia ixXHiIX aHiOHHHX
¢op™m mix miero eJIEKTPUYHOTO IIOJIS BHACTIITOK
pisHOI ermeKTpodopeTnmuHoi pyxJsuBocti. Ilep-
UMY MirpyBaTUMYTh HEBEJIMKI Ta ITBUAKI He-
opraHiuHi aHioHmM (XJIOpUA, cyabdar, HiTparT),
IOTiM yci, TIOYMHAIOUM 3i I[aBJeBOl, aHIOHU! Op-
raHiYHUX KUCJOT, III0 BuU3HauaioThcd. [liama-
30HU BUMipIOBAaHUX KOHIIEHTPAIlill y cepeHbO-
My craHoBaATh 0,5-200 mr/ax [18]. Cuainx
3a3HAUMTH, II[0 3a HeOoOXigHOCTI BU3HAUYEHHS
y BUHaX ()yMapoBOi KHCJIOTHU TMOTPiOHA momat-
KOBa OIITUMi3aIlig yMOB PO3IiIeHHs, OCKiIbKY
Yy 8BUYaWHUX yMoOBax (hpyMapoBa KHCJIOTA Mir-
PY€ pPa3oM i3 BUHHOIO KMCJIOTOK. Y pasi BusHa-
YeHHs aCKOPOiHOBOI Ta 6€H30MHOI KMCJIOT Y BU-
Hi MeTOZOM KaIliIApHOTO eJeKTpodopesy
BUKOPUCTOBYIOTH IIPAMY AETEKI[il0, OCKiIbKU
i KOMIIOHEHTH BUHA MaOTh y OiAAHI 254 HM
CMyTU TOTJIMHAHHSA TOTO YM iHIIOTO CTYIIEeHSA
iHTEHCUBHOCTI.

3a IO0TIOMOT0I0 MEeTOIY KaliJIAPHOTO eJIEKT-
podopedy BU3HAUAIOTH TAKOMK IKICHUH Ta Kijb-
KicHUI CKJIa] y BUHI HeOPraHiuUHUX KAaTiOHIB Ta
anioniB [18], aminokuciaor [13, 18], Gaps-
HUKiB, apoOMaTUYHUX aJbAerifiB i BiTaminis,
momepenHbO BIiNMCHUBINIM IX eKcTparyBaHHSI,
dinpTpyBaHHA Ta nieaTpudyrysanud [18].

BesnepeunnMu mepeBaraMu IbOT0 METOIY
€: MOYKJIMBiCTH OTHOYACHOT'O BUSHAUECHHSA JEKiJIh-
KOX CHOJYK, BUCOKa e()eKTUBHICTHL PO3MIiJieH-
Hs, MaJui 00’eM aHajgizoBamoi mpodu Ta 0yde-
piB (me Oinpmre 1-2 My Ha JeHb), IpocTa Ta
HeJopora amapaTrypa, €KCIPecHIiCTb i Hu3bKa
cobiBapTicTh OAMHUY-
HOoro aHaiisy. Ilo He-
IOJiKiB MeTomy HaJe-
JKaTh HWOT0 HEBUCOKA
KOHIIeHTpAaIlifiHa YyT-
JUBiCTHL 1 BuUMoOra mo
aHaJi30BaHUX CIOJIYK
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PO3UMHATHUCH Y BOMi Ta B po30aBJIeHUX BOHO-
oprauiuHmx cymimiax [18].

g KimTbKicHOrO BU3HAUEHHSA OPTaHiuHUX
KKCJIOT BWHA 3aCTOCOBYIOTH TaKOK IpaBimer-
puunuil Metoxn. Takum YmHOM MOXKe OyTH [Ie-
TEKTOBaHA BUHHA KUCJIOTA IIiCJId IIepeBeleHHA
ii y popmy KanbitieBoi couri [28].

Knacuuni meTony BU3HaUEHHA €TAHOJIY II0-
JIATAIOTh Y ONEePeHINA BiATOHIII CIUPTY 3 HacC-
TYOHUM JeHCUTOMeTpUUYHuUM abo pedpaxTo-
METPUYHUM aHaJIiZ0M AUCTHIATY. HaABHIiCTH
iHIIUX JIETKUX CIIOJYK, AKi BiAraHAIOTHCA pa-
30M 3i cmmpToM, 3aBakae aHaJsisoBi. Hemouri-
KOM HOro € HeBHCOKa cIenudiuHicTh, 3HAUHI
BUTPATHU Yacy Ta HE3PYUYHICTh y pas3i BUKOHAH-
Hs cepiliHux aHasisis [27, 28].

Busmauennsa macoBoi KoHIleHTparii aH-
TOIiaHIB yV BUHI MOKe 3IiHICHIOBATHUCH 3a IIO-
Ka3HUKaMH! ONTWUYHOI I'yCTHMHMU ITicjad cTabiji-
3arii 3abapBiieHHA BuHOMaTepiany [32].

OT:Ke, OCHOBHUMU HeIOJiKaMU TPaSUIliii-
HUX METOJiB aHaJIi3y BUHOIIPOAYKTiB € BUCOKA
BapTicTh O0JIaAHAHHSA, BeJIUNKA TPYAOMICTKICTD
Ta 3HAUHA TPUBAJJICTH aHAJi3y, a TaKOXX He-
00XigHICTEh IOIIEePEenHbOI MiATOTOBKU HPOO MO
aHanizy. OKkpim TOro, TaKe obJaJHAHHSA JOCUTH
Ba’XKO yBecTu 0e3IocepegHbO B TEXHOJIOTiU-
Huii mpoiec. TuM yacoM KOHTPOJL Ta OITHMi-
3aIrisg 0ioTeXHOJIOTIUHMX MPOoIleciB g yac Bu-
pOOHUIITBA BMHA B XapPUOBili IIPOMMCIOBOCTI
MOTPeOyIOTH IIBUAKOI Ta JOCTOBipHOI iHGopMa-
il momo KoHIeHTpaIlii cydocTpaTiB i IpoayKTiB
peakrii. PisHi peuoBmHU, 110 iX OIEP:KYIOTH
y mporieci hepmenTaiiii, moTpidHO aHaIidyBaTH
OJHOYACHO, IOCTifiHO i 0aKaHO B PeKUMIi pe-
asmbHOro yacy. Ifo Toro K, 3aBKAu HeoOXimHi
HeIOopOori mpuiaaau I KOHTPOJIIO AKOCTi OTPH-
MaHUX IIPOAYKTIB.

AJbTepHATHBOIO TPASUIIAHUM MeTogaM
MOXKYTh OyTu OioceHCcOpM — HOBi mpuaamm
aHasjiTnuHol GiorexHoJsorii. IIpore, 1106 3aii-
HATHU HiITy B il raaysi, Taki npuiagy MaioThb
OyTH HeZOPOTHMMH Ta HASiHHWUMMH, a MEeTOIU
aHaJi3y — IBUAKUMU, IPOCTUMU Y BUKOPUC-
TaHHi, JEIIeBUMH i, 1[0 BKPall BayKJIUBO, PEH-
TabeIbHUMU.

Pob6oTy BuKOoHaHO 3a iHaHCOBOI WiATPUM-
ku HAH Vkpainu B paMKax KOMILJIEKCHOI HAY-
KoBO-TexHiuHOI mporpamu «CeHcOpHi cucTreMu
OIS MeIUKO-eKOJIOTIiUHMX Ta IIPOMUCJIOBO-
TEeXHIUYHUX ITOTPEe6» .



Oznadu

9.

10

11.

12.

13.

14.

15.

16.

JITEPATYPA

. I'OCT 7208-93. Buna BuHOTpaHbIe I BUHOMA-

TepuaJibl BUHOrpagHbie oopaboranubie. O0Ime
Texundyeckue ycuaosusa: C6. 'OCTos. — M.:
WUIIK Nsa-Bo crangapTos, 2003.

. Pasysaes B.C. Bunnniii KopeHb // Bunorpas.

Buro. — 2001. — N2 6; 2002. — Ne 1, 2, 4.

. Mzanobruweunu K.H. I'pysuHCKMe BUHOTI'DAI-

Hble BUHA // XuMusd u :Kkus3Hb. — 1969, — Nel, —
C. 52-63.

. dmepun M.A. §I 6bI Ha3BaJ 3TO XUMUYECKOM

cumponuet // Xumua u KusHb. — 1965, —
Ne2. — C. 60-65.

. Podonyno A. K. OcHOBBI OMOXVMUY BUHOAETNA. —

M.: Jlerkasgs u mnuiieBas IPOMBIILIEHHOCTD,
1983. — 240 c.

. Hloavy E.II., ITonomapes B.d. Texuomorusa

mepepaboTKu BuHOTpanga. — M.: ArpompoMus-
mart, 1990. — 447 c.

. I'yeyurkun A. A., Azeesa H. M., I'yeyuxuna T. U.

KauecTBenHasa xapaKkTepUCTHKA BUH M3 HOBBIX
epCcleKTUBHBIX COPTOB BUHOrpaaa // BuHnone-
gue u BuHOrpajgapctBo. — 2001. — Ne 3. —
C. 12-15.

. Hyoxcnwoiii B. I1. Tokcukogoruueckasa xapakKTe-

PHCTHKA 3THUJIOBOIO CIINPTA, ATKOrOJbHBIX Ha-
OUTKOB U COAEPIKAIIUXCA B HUX mpumecei //
Bormp. Hapkosoruu. — 1995. — Ne 3. — C. 65—74.
Podonyno A. K. Buoxumus BuHogenus. — M.:
ITuimeBas TPOMBIIIIIEHHOCTD, 1971. — 428 c.

. Ko3yo I'., Agepoyx B. HoBoe B IpOu3BOACTBE
xepeca. — Kumuués: KapTa MoJamoBeHSCKS,
1980.

Compagnone D., Esti M., Messia M. C. et al.
Development of a biosensor for monitoring
of glycerol during alcoholic fermentation //
Biosensors Bioelectron. — 1998. — V. 13. —
P. 875-880.

Kiba N., Azuma N., Furusawa M. Chemilu-
minometric method for the determination of
glycerol in wine by flow-injection analysis
with co-immobilized glycerol dehydrogena-
se/NADH oxidase // Talanta. — 1996. —
V. 43. — P.1761-1766.

T'yeyukuna T. H., [llenyovko O. H., Axyba FO. D.
u 0p. OcobeHHOCTH OMOXUMUUECKOTO COCTaBa
BUHA W3 TEXHUYECKUX KPACHBIX COPTOB BHU-
Horpaja HoBoro mokosenusd: Co. «HoBamuu u
3((PeKTUBHOCTh IPOU3BOACTBEHHBIX IIPOIIEC-
COB B BUHOIDAZAPCTBE U BUHOIEIUU». —
T. II. — Kpacuomap: Bunogenme, 2005. —
C. 69-75.

Puébepo-T'aiion /K., Ileiino 5. Bunogenue. — M:
ITuieBas TPOMBIIILIIEHHOCTD, 1971. — 416 c.
ITozosxcesa A. B. TIumieBbie BOJIOKHA B Jeuel-
HO-TIpomIakTuueckoM nutanum // Bomp.
nurtagusa. — 1998. — Nel. — C. 39-42.
Cenusepcmosa H. B., Heanosa JI. A., Hea-
nos A.A. cnosb3oBaHne JaHHBIX aHAJIM3a

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

OpraHMYecKUX KHUCJIOT B BUHOTPAIHBIX BU-
HaxX IpU NpoBegeHUU upeHtuduramuu //
ITaprHeps! 1 KOHKYpPeHTHI. — 2003. — Neb.
Kuwrosckuii 3. H., Ckypuxun U. M. Xumusa
BuHa. — M.: Arponpomuszgart, 1988. — 273 c.
Komaposa H. B., Kamenuyes A. C. IIpakTuuec-
KOe PYKOBO/ICTBO II0 MCIIOJIb30BAHUIO CHCTEM
KanmJLIApHOro ajaeKTpodopesa «Kamnmnenb» . —
CII6: Bena, 2006. — 212 c.

Baayiiko I'.I'. TexHoIoTUusaA BUHOTPALHBIX
BuH. — Cumdeponosns: Taspupa, 2001. —
624 c.

Agudsba A.M., Heanuenrxo B.H., 3azopyii-
Ko B. A., Ozaii 1O. A. TlepcnekTUBLI paspadboT-
KU HOBBIX OMOJIOTMYECKU aKTUBHBIX ITPOAYK-
TOB IUTAaHUA Ha OCHOBe BMHOTrpaza: Marep.
MeKAyHap. Hayd.-IPakT. KOH(MEePEeHIIuU. —
Cumpepomnoas: Conar, 2001. — C. 6-7.
Bunapckuit B.A. Xpomarorpadusa: Kypc
JIeKITNH B IBYyX YacTax — dacts 1. 'asoBas xpo-
marorpadus. — Munck: BI'Y, 2002. — 192 c.
Cmuickun E. JI., Hyukcon JI. B., Bpayde E. B.
IIpakTuueckasa BBICOKOI((MEKTUBHAA KU/I-

KocTHasa xpomartorpadpus. — M: Xumwus,
1986. — 288 c.

Xepmman 3. Xpomarorpadus. IIpakTuueckoe
mpuiaoikeHune meroma. — M.: Mup, 1986. —
336 c.

Caputi A., Mooney D. P. Gas-chromatograph-
ic determination of alcohol in wine — a col-
laborative study // J. Assoc. Anal. Chem. —
1983. — V.66, N 3. — P. 1152-1157.
Macchia T., Mancinelli R., Gentili S. et al.
Ethanol in biological fluids: headspace GC
measurement // J. Anal. Toxicol. — 1995. —
V.19, N 4. — P. 241-246.

Liden H., Vijayakumar A.R., Gorton L.,
Marko-Varga G. Rapid Alcohol Determina-
tion in Plasma and Urine by Column Liquid
Chromatography with Biosensor Detection
// J. Pharm. Biomed. Anal. — 1998. —
V.17, N6-7. — P.1111-1128.

T'onuap M. B. Tpanuiiiiai Ta depMeHTaTUBHI
MeTOAU BU3HAYEHHS aJKOTOJI0 B Oiosoriu-
HUX pigunax (orjasan jgiteparypu) // Jlabopa-
TopHa pgiarHoctuka. — 1999. — Nel. —
C. 45-49.

Office International de la vigne et du vin
(OIV), recueil des methods internationles
d’analyse des vine et des mouts. — Paris:
OIV, 2006. — 321 p.

Pellegrino S., Bruno F. S., Petrarulo M. Liq-
uid-chromatographic determination of ethyl-
alcohol in body fluids // J. Chromatogr. B. —
1999. — V. 729, N 1. — 2. — P. 103-110.
Calull M., Marce R.M., Borrull F. Determina-
tion of carboxylic acids, sugars, glycerol and
ethanol in wine and grape must by ion-exchan-
ge high-performance liquid chromatography
with refractive index detection // J. Chroma-
togr. — 1992. — V. 590, N 2. — P. 215-222.

37



BIOTEXHOJIOT'TA, T. 1, Ne2, 2008

31. Cracmuvsa E.A., Ruasxkosea T.A., Apucmo-
6a H. H. u 0p. HoBrIll ekcuipecc-MeTOJ, IOJIY-
KOJIMUECTBEHHOT'O OIIPEeJIeJIEHUS COAeP KaHUsA
MaJIbBUIUH-3,5-IUTJINKO3UIa B BUHOTPAIe I BU-
He // Bicuur Xapkis. Ham. yH-Ty. — 2005. —
Ne 669. Ximisa. Bum. 13 (36). — C. 119-124.

32. Yanavizun A. B. CoBepIlieHCTBOBaHME TeXHO-
JIOTUY TPOM3BOACTBA KPACHBIX BUHOTPAJHBIX
BuH: ABTOped. AUC. ... KAHJ. TeXH. HAYK. —
Kpacuogmap, 2007. — 24 c.

33. Memodukxa BBLITIOJHEHUS N3MepPeHuil Macco-
BOIl KOHIIEHTPAIIUU YIJIEBOJAOB B HAIMUTKAX
METOJOM BBICOKO3()(EKTUBHON KUIKOCTHOM
xpomarorpaduu (CBugerenscTBo Ne 21-03 ot
04.07.2003). — M: BHUUUMC. — 2003. —
C. 1-8.

34. Ceausepcmosa H.B., Heanos A.A., Heano-
8a JI. A. OnpenesieHre OPraHNUYECKUX KHUCJIOT
B BUHE METOJOM KUAKOCTHOM MOHOIKCKJIIO-
3UOHHOU XxpoMmaTorpaduu // Bunogenue 1 Bu-
"HorpagmapcTBo. — 2001. — Ne 4, — C. 9-11.

35. Yuavame B., Yuacon K. MeTonbl IpakTUUecC-
Kot omoxumuu. — M.: Mup, 1978. — 268 c.

36. Kosecnos A. 0. ®@epMeHTAaTUBHBIN aHAJIU3
KauecTBa IPOAYKTOB nutanusa // Bouop. nu-
raguda. — 1997. — Ne3. — C. 21-25.

37. Muszynosa Y. M., Teckep A.E., Kpacnoc.ao-
6oduesa E.A., JJormanosa H.D. Depmenra-
TUBHOE OIIpeJesieHNe IIpUMecell MeTaHOoJia
B BOJHO-3TAHOJILHBIX PACTBOPaxX C IIPUMeHe-
HUeM aJIKoroyiboKkcupasbl // Bectn. Mock.
yH-Ta. — Cepua 2: Xumua. —-1998. — T. 39,
Ne6. — C. 378—382.

38

BUHOT'PAJIHDBIE BUHA.
XUMHYECKH COCTAB
N METOJbI OIIPENEJEHHU S

T. B. I'oprowkurna'?, C. B. [[3a0esuu’

! UHCTUTYT MOJIEKYJIAPHOM OMOJIOT I
u resetuku HAH Yxkpaunsl, Kues
? KueBCKU HAITMOHAJIBHBINT YHUBEPCUTET
umenu Tapaca IlleBueHKO

E-mail: dzyad@yahoo.com

B o00630pe npuBemeHa xkjaaccupuKaisg BUH U
BXOJAIINX B UX COCTAB KOMIIOHEHTOB, IIOAPOOHO
OXapaKTepU30BaHbl XUMHUUECKUI COCTAB CyCJa U
BUHA, ONUCAHBI TPAAUIINOHHBIE METOABI X Kaue-
CTBEHHOT'0 U KOJMYECTBEHHOI'0 aHAIN3a C yKasa-
HUM HEJOCTATKOB U IIPEUMYIIECTB Ka'KIOTO U3
METOZIOB.

Knrwouesvie cnosa: BUHO, CyCJIO, XUMUYECKUN cocTas,
TPpaguIIMOHHBIE METOAbI aHaJn3a.

GRAPE WINES.
CHEMICAL COMPOSITION
AND METHODS DETERMINATION

T. B. Goriushkina '*, S. V. Dzyadevych'

! Institute of Molecular Biology and Genetics
of National Academy of Sciences, Kyiv
2 National Taras Shevchenko University of Kyiv

E-mail: dzyad@yahoo.com

Classification of wines and their components
were presented, chemical compositions of must
and wine were characterized in detail, and tradi-
tional methods for their quantitative and quali-
tative analysis with their advantages and disad-
vantages were described.

Key words: wine, must, chemical composition, tradi-
tional methods of analysis.





