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510XIM1Sl TA EKOJ10rl$! XAPLJOBV1X BV1P05HV1L(TB I nPO,!J,YKTIB 

BV1PIWEHHSl nP05JlEMV1 OLJV!W,EHHSl CTIYHV1X BO,!J, XJ1150KOM51HATIB 

r.O.HiKiTiH, 0.1.CeMeHOBa, H.B.JleBiTiHa, fO.C.nmmnKo 
YKpai'HCbKUi1 ,D,ep>KaBHVTi1 yHiaepcurnT xap'-loaux TeXHonotii1 

CTiYHi BOAVI xni6oKoM6iHOTiB BiAHOCHTbOl AO KornropiY cTi4HVIX BOA xopYoBo'I npoMvicnoBoCTi, 51KO nepepo6mE 

pocnviHHY cvipoBVIHy. OcHOBHi 3o6pyAH8HH51 CTi4HVIX BOA - l..(e opraHiYHi pe40BMHVI, To6To 3on11wKV1 6inKiB, >1<vipiB TO 

ByrneBOAiB. KpiM Toro, CTi4Hi BOAVI KO>KHoro BV1po6HV11..(TBO MO>KYTb Micrnrn A851KY KimKiCTb peYOBVIH, 51Ki noCTynrnoTb 

y BOAY BHocniAOK MVITT51 o6nOAHOHH51 i3 30CTOCYBOHH51M cnel..(iOnbHVIX MMI04VIX 30co6iB, A83VIHcpiKYI04VIX pe40BVIH TO iH. 

YHicpiKOBOHo'I cxeMvi 04Vlli.\8HH51 CTiYHVIX BOA xni6oKoM6iHoTiB He icHyE. HeBVICOKVIM cryniHb 306pyAHeHocTi 

TOKVIX CTOKiB 8 Me>KOX 400 - 600 Mr O/n no xiMi4HOMY cnO>KVIBOHHIO KMCHIO (XCK) A03BOn51E CKVIAOTVi 'Ix B MiCbKY 

KOHOni30l..(ilO. 0AHOK, MiCbKi 04VICHi cnopyAVI B 6imwoCTi BVlnOAKiB BiACYTHi 4VI npOl..(IOIOTb HeecpeKTVIBHO. 

5epy4VI AO YBOrVI CK030H8 BVIU,\e, 0 TOKO>K TeMnVI p03BVITKY xni6oneKOpHO'I npOMMcnOBOCTi, MO>KnVIBO 

3po6virn BVICHOBOK npo Heo6xiAHiCTb crnopeHHH nOKOnbHo'I T8XHOnori'I 04Vlli.\8HH71 CTiLJHVIX BOA 6e3nocepeAHb0 

HO BV1po6HVll..(TBi. 

,lJ,n51 po3po6KVI T8XHOnori'I 04Vlli.\8HH51 6yAb-51KVIX KOTeropiM CTi4HVIX BOA Heo6xiAHi AOHi npo TpVIBOniCTb npol..(ecy 

cpepMeHTOl..(ii, KOHl..(8HTpOl..(ilO oepo6Horo OKTVIBHOro Myny, cnoci6 TO LJOC ocsirneHH51 04Mli.(eHo'I BOAVI . 

5ynvi npoBeAeHi AOcniA>K8HH71 no Bl13H04eHHIO onrnMonbHVIX T8XHOnori4HVIX pe>KVIMiB TO po3p061..(i onoporyp­

HO-TeXHOnoriYHo'I cxeMM 04Vlli.\8HH71 CTi4HVIX BOA TVlnOBOro xni6oKoM6iHOTy, 71KVIM svipo6n51E wvipOKVIM ocopTV!MeHT 

npOAYKl..(i'I. 

OcHOBOIO po3po6neHoi TexHonoriY 04Vlli.\8HH51 CTi4HMX BOA xni6oKoM6iHoTiB E TPOAVll..(iMHO cxeMo 04Vlli.\eHH51 

MiCbKVIX CTOKiB, w,o BKnl040E B ce6e HOCrynHi eTOnVI o6po6KW BiACTOIOBOHH51, oepo6He 04VIU,\eHH51, BTOpVIHHe BiACTO­

IOBOHH51. SlK OCHOBHO CTOAi51 T8XHOnori4HOro npol..(ecy 04Vlli.\8HH51 BVIKOpVICTOBYETbC51 oepo61-10 cpepMeHTOl..(i51. 

5e3nepepBHO ¢epMeHTOl..(i51, 71KO 6yAe 30CTOCOBOHO AnH 04Vlli.(eHH51 CTi4HVIX BOA xni6oKOM6iHOTiB, MOE TOKi 

onTVIMOnbHi pe>KMMVI: WBVIAKiCTb npoTOKY 0,024 roA'1, li.\O BiAnOBiAOE A06oBiM TpVIBOnOCTi cpepMeHTOl..(i'I, KOHl..(eHTpol..(iH 

oepo6Horo OKTVIBHoro Myny 8 r/n, TeMneporypo npol..(ecy 15 - 25°C. 
npvi AOTpVIMOHHl AOHVIX pe>KMMiB 6yno AOCHrH'y'T8 3HVl>K8HH51 KOHl..(8HTpOl..(i'I 3o6pyAH8Hb no XCK AO 15 - 18 Mr O/n, 

li.\O BiAnOBiAOE npvi6nvi3HO 3 Mr O/n no 5CK, rn6rn HOpMOM CKVIAY 04Vlli.\8Ho'I BOAVI y BOAOMMVI. 

,lJ,pyrnM BOpiOHT 3onponOHOBOHO'I ecpeKTVIBHO'i T8XHOnoriY 04VIU,\eHH51 CTi4HJ1X BOA xni6oKoM6iHOTiB BKnl040E 

HocrynHi CTOAi'I: BiACTOIOBOHH71 - oepyBOHH71 - cenopyBOHH51. 

npoBeAeHi AOCniA>KeHH71 TO po3poxyHKVI pe>KVIMiB cenopyBOHHH, 51Ki 306e3n8LJYIOTb HOpMVI 3BO>KeHMX p840Bl1H 

B 04Vlli.\8HiM BOAi, rn6rn 15 Mr/n. 

B AOHiM TexHonori'I MO>KHO peKoMeHAYBOTVI AO 30CTOCYBOHH51 cenopoTop nory>1<1-1icT10 l 0 M
3 
/roA, 51KVIM npol..(IOE 

nepiOAWlHO - HO npOT513i 20 XBMnVIH KO>KHi ABi rQAVIHVi. 

ToKMM 4VIHOM, po3rnr1HyTO rnxHonori51 06po6K1-1 cTi4HVIX BOA AOCTb MO>KnVIBiCTb 306e3neYV1T11 Heo6xiAHVIM piBeHb 

3HVl>KeHH51 KOHl..(et-1TpOl..(i'I 306pyAHIOI04VIX pe40BVIH. 

0,lJ,EP>KAHHSl i/10,1J,OBAHOl 510MACV! CnlPYJllHV1 3 BV1KOPV1CTAHHSlM 

nJlOW,V1HHOIO AEPJllCJ)THOIO CJ)QT0510PEAKTOPA 3AKPV1TOIO TV1nY 

A.B. KoT111HCbK111i1, A.I. CanioK 
YKpai'HCbKVTi1 ,D,ep>KaaHui!T yHiaepcuTeT xap'-loaux TeXHonotii!T 
Jl.O. '-lepHyxiHa 
IHcrnTyT 6ioxiMii' iM. 0.8.nanna,D,iHa HAH YKpai'Hu 

T peTVIHO o6noCTeM B YKpo.IHi E eHAeMi4HVIMVI no MOAY· B eTionoriY MOA30ne>KHVIX 30XBOptOBOHb ne>KVITb HeAOCTOTH51 

KinbKiCTb MOAY B xopLJOBVIX npOAYKTOX TO BOAi. ToMy AY>Ke BO>Knvisot0 E npo6neMo OAep>1<0HH5l npvipoAHVIX 

36onoHCOBOHVIX no 6ionori4HO OKTVIBHVIM pe40BMHOM MOAMiCTKVIX xop40BVIX AOMiWOK 3 AeWeBo'I rnpOBVIHI~. 

BpoxoBytoLJVI Ben11Ky nepcneKTVIBHiCTb BVIKOpVICTOHH51 MOAOBOH0·1 cnipyniHVI y. xopLJOBiM npoMvicnoBoCTi TO 

M8AVll..(V1Hi, HOMVI 6ynvi 3AiMCHeHi AOcniA>KeHH51 3 M8TOIO po3p06Kvi cnoco6y OA8p>KOHH51 6ioMOCVI cnipyniHVI 3 niABVlli.(e­

HVIM BMiCToM opraHi4HO 3B
1
513oHoro MOAY· 

Bvipow,ysoHH51 cnvipyniHVI 3 niABVILJ..\8HVIM BMicrnM MOAY AOCTb 3Mory po3po6viTvi TexHonori'I OAep>KOHH51 6ionori4HO 

OKTVIBHVIX MOAMiCTKVIX xop40BVIX AOMiWOK TO HOBVIX npOAYKTiB xop4yBOHH51 3i 36onoHCOBOHVIM BMiCTOM BiTOMiHiB, 

6ionori4HO OKTVIBHVIX cnanyK TO MOAY· 

npvi KynbTVIBYBOHHi cnipyniHVI HO MiHeponbHOMY nO>KVIBHOMY cepeAOBVlli.\i B npvicyTHOCTi MOAY1 OAH040CHO 3 

niABVlli.\8HH51M BVIXOAY 6ioMorn, cnoCTepiraETbC51 oKyMyn511..(i51 MOAY TO CVIHT83 ropMOHOnbHVIX cnonyK, li.\O MiCT51Tb HOA. 

T vipoKrnH E OAHVIM 3 ocHOBHVIX cnonyK y 6iocTV1Mynt01040MY ecpeKTi cnipyniHVI. CviHTe3yt0YVI y npvicyrnoCTi 

ioHiB MOAy, TVlpOKCVIH TO iHwi MOAMiCTKi cpi3ionori4HO OKTVIBHi cnonyKVI, y nopiBH51HO BenviKiM KinbKOCTi, cnipyniHo 7!Bn51E 

co6ot0 4YAOBVIM 06
1 
EKT 6ioTeXHOnori'I i TOMY AOcniA>K8HH51 no iHTeHCVlcpiKOL\i'I npol..(eciB 6ioCVIHTe3y !..(VIX cnonyK BenbMVI 

oKryonbHi . 
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610XIMl5l TA EKOJ10115l XAPYOBV1X BV1P06HV1L(TB I nPOD,YKTIB 

. Kynbrypy enipyniHVI BV1pow,yBanV1 y HaniBnpoMV1enoBV1X yMoBax B nnow,V1HHOMY aepni¢THoMy ¢0To6iopeaK-

rnp1 30KpVITOro TVln y 3 TOBW,VIHOIO wapy eycneH3i"i l 0 MM HO MOAepHi30BOHOMY eepeAOBVIW,i 3appyKO (22 n) npVI 

T8Mneparyp1 30 ± 2 °C, oeBirneHoeTi 5 - 7 TVIC. JllOKe i noCTii1Hii1 aepal..(i.i eycneH3i.i noBiTpllM. 

HaMVI BVIBYeHo BnnVIB pi3HVIX KOHl..(eHTpal..(ii1 cnonyK ~IOAy: i10AVIAY KanilO i PRAY i10AMiCTKVIX MeTanoKoMnneKeiB 

MiAi TO K06amry HO npOAYKTMBHieTb cnipyniHVI, BMiCT HO,D,y, 6inKy, KOpOTVIHO°iAiB TO l..(iOHKo6anaMiHy y 6ioMaei 
MiKpOBOAOpOCTi. 

BV1KopV1eTOHH11 HOAOMieTHVIX enonyK y KO Hl..(eHTPOl.li.i l 0,0 Mr/n TO BVIW,e y nepwy Ao6y KYilbTVIBYBOHHll iHri6yE 

piCT TO BVIXiA 6ioMarn cnipyniHVI, ToMy BHeeeHHll enonyK i1oAy y na>KVIBHe eepeAOBVIW,E 3Aii1eHIOBOJlVI Apo6o 80 : O, l 
Mr/n y nepwy A06y npVI iHOKYillll(i"i eepeAOBVIW,O eycneH3iEIO BOAOpoeTi TO 0, l ; 0,9 i 9,9 Mr/n BiAnOBiAHO HO 3-4 

A06y, KOJlVI ryeTVIHO eycneH3i'i cnipyniHVI AOe11raE 1,0- 1,2 r eyxo"i 6iOMOCV1/ Jl eycneH3i°i. 

Ha niAeTOsi OAep>KOHVIX AOHVIX, MO>KHO CTsepA>KYBOTVI, w,o i10AVIA KanilO TO rnil..(V1H-MOHoi10AOL1eTOT MiAi (II) 

(CuGI (CH2 ICOO)) y KOHL(eHTPOl.li.i l 0,0 Mr/n HerOTVIBHO BnJlVIBOIOTb HO piCT TO npOAYKTVIBHieTb cnipyniHVI. BYIKOpVl­

eTOHHll HOAVIAY Ko6onbTO reKearV1Apary s onrnMOJlbHVIX KOHL(eHTpal(i11x (7,5-10,0 Mr/n), 306e3neYyE 30AOBiflbHVli1 piCT 

enipyniHVI, senV1KV1i1 BMiCT i1oAy y 6ioMaei (0, 140-0, 155 % AO eyxo"i 6ioMarn) i 6inKy (59% AO eyxo"i 6ioMarn) TO 

nOKpaw,yE llKieTb 6iOMOCVI cnipyniHVI. npVI L(bOMy, 3HOYHO 36inbWYETbe71 BMiCT KOpOntHO°iAiB (3 0, 182% AO 0,287% BiA 

eyxoi 6ioMarn) TO BiTOMiHy B,2 (3 0,9% AO 1,8%) npV16nV13HO y 2 pa3VI, w,o AOE MO>KJlVIBieTb npaKrnYHOro BVIKOpV!eTOH­

Hll AOHo"i TeXHonori'i OAep>KOHHll HOAOBOHo·i 6ioMarn enipyniHJ.1 y 6iornxHonori"i. BYIBYeHHll eTaHy i1oAy s KnirnHax 

cnipyniHVI nOK030J10, w,o BiH 3HOXOAVITbe71 B oeHOBHii1 MOci opraHiYHO 3B,7130HVIH 3 6inKOMVI. 

CYYACHI METOD,V1 BV13HAYEHH5l TOKCW-JHV1X METAJllB Y XAPYOBV1X nPO,[\YKTAX 

O.M. nonyM6p1,11K, A.I. CamoK, B.M. lll.l,eHKO, B.B. ct>oMeHKO 
YKpai'HCbK/ITilt ,£J,ep>KaBH/11i71 yHiaepc/ITTeT xapLJoa0x TeXHonorii71 

Po3BVITOK npOMVICJlOBOeTi TO TpaHenopry, 36inbweHH71 HaeeneHHll, iHrnHrncpiKal(i11 cinbebKoro roenoAapeTsa -

Bee l.18 A>Kepena rno6anbHOro i 3pOeTOI040ro 306pyAHeHH71 npVipO,D,HOro eepeAOBVIW,O - 3eMni, BOAVI, noBiTpll . y 
6ioecpepi noCTiHHO nepe6yBaE 6nV13bKO OAHOro MiflbHO HO pi3HVIX xiMiYHVIX cnonyK OHTponoreHHOro nOXOA>KeHHll, 71Ki 

B neBHVIX KOHL(eHTpal(if!x E He6e3neYHVIMVI Aflll IllOAVIHVI. Ao YVICJlO TOKVIX 3a6pyAHIOBOYiB nepw 30 Bee BiAHOe11Tbe11 

TOKCVIYHi MeTOJlVI. 5yno BeTOHOBJleHO, w,o oeHOBHVIM WJlll XOM (AO 70%) HO,D,XO,D,>KeHHll "ix B opraHi3M Jll0,D,Jo1HVI E xapYOBi 

npo,D,yKrn. y 35' H3KY 3 L(VIM nOYVIHOIOYVI 3 60-x poKiB iHTeHCVIBHO ,D,OCJliA>KYIOTbell xapYOBi npo_AYKTVI HO BMiCT MeTOJliB 

i npOBO,D,71Tbe71 po6orn no BVIBYeHHIO "ix BnJlVIBY HO opraHi3M. 

L\i AOeniA>KeHHll nOK030JlVI, w,o 6e3KOHTpOilbHe 3a6py,D,HeHH71 xapYOBVIX npOAYKTiB TOKeVIYHVIMVI MeTOJlOMVI 

MO>Ke BVIKJlVIKOTVI eepi1o3Hi HacniAKVI AflH J110,D,ei1. T oMy BiAnoBiAHO AO AilOYoro 30KOHOAOBeTsa Beix po3BVIHYTVIX Kpa·iH 

30 BMieTOM TOKeV14HVIX MeTaniB y xapYosvix npOAYKTOX nosV!HeH npoBOAVITVleb o6os'H3KOBVli1 KOHTponb. B 3ane>KHOeTi 

BiA BVIAY npo,D,yKry KOHTpOI1IOETbe71 BMieT BiA 7 i 6inbwe xiMi'IHVIX eneMeHTiB (nepeBO>KHO l..(e MeTOJlVI i AellKi MeTOJlO°iAVI). 

KoHTpOI1b 30 BMieTOM TOKCVIYHVIX MeTOJliB y xapYOBVIX npOAYKTOX nOBVIHeH 3,D,ii1eHIOBOTVleb 30 ,D,ep>KOBHVIMVI 

eTOH,D,OpTOMJ.1. AHoniTVIYHO KOMiei11 YKpO.iHVI peKoMeHAYE npOBO,D,VITVI OHOJli3 HO TOKCVIYHi M8TOJ1VI OTOMHO-o6eop6L(ii1-

HVIM M8TO,D,OM. nporn B no6opOTOpi71X, Ae 30TpOTVI HO npV1,D,60HH7l OTOMHO-o6eop6L(iHHOro cneKTpOMeTpO 3 pi3HVIX 

npVIYVIH E HeonpOB,D,OHi, BVIKOpVleTOBYIOTbell cpoTOMeTpV14HVIH TO non11porpocpiYHVIH MeTOAVI OHOJ1i3y. 

5e3 nepe6inbWeHHf! MO>KHO eK030TVI, w,o B ,D,OHVIH Yoe OTOMH0-06eop6L1ii1Ha eneKTpoeKoni11 E 0,D,HVIM 3 po3-

noBelO,D,>KeHJo1X MeTO,D,iB OHOJli3y xopYOBVIX npo,D,yKTiB HO TOKCVIYHi M8TOJ1VI. MeTOA xapoKTepV13YETbe71 BVleOKOIO YYTJlVl­

BieTIO, BV16ipKosieTIO, TOYHieTIO TO WBVl,D,KieTIO BVIKOHOHHf!. Me>Ko BVl71BJleHH71 eneMeHTiB l 0·1 - l 0·4 MKr/ MJl. MeTOA MO~ 

BeJlVIKi nepeneKTVIBVI; oeHOBHi Hanp11MV1 p03BVITKY npO KTVI LJHO°i OTOMH0-06eop6L1ii1Ho·i eneKTpOeKoni·i - L(e OBTOMOTVl3Q­

l.li71 TO niABVIW,eHHll 4YTJlVIBOeTi MeTO,D,y. 3H04HO ysaro AOCJli,D,HVIKiB, RKi npOL(IOIOTb B o6naCTi TOKCVIKOJ10ri·i, npVleBRLJeHO 

po3po6KOM MeTOA"1K OHOJ1i3y L(VIM MeTO,D,OM, 30KpeMo npHMOro BVl3H048HHf! TOKCVIYHVI X MeTOJliB y xopYOBVIX npo,D,yK­

TOX, w,o ,D,03BOJ1VITb 3p06VITVI OHOJli3 6iJlbW eKenpeeHVIM. 

CynEBi nepesorn B nopiBHllHHi 3 OTOMHo-06eop6L1iHHOIO MOE OTOMHo-cpnyopeel(eHTHO c neKTpOeKOnill. L\ei1 

M8TOA ,D,03BOJ1HE 3HVl3VITVI Me>Ki BVIHBJleHHil A8HKJ.1X MeTOJliB, O,D,HOYOeHO BVl3HOYOTVI KiflbKO eneMeHTiB, 0 TOKO>K nposo­

AVlnt OHOJli3 HK pi,D,VIH, TOK i nopOWKiB. npoTe Yepe3 pil,D, TeXHiYHVIX npo6neM MeTOA nOKVI W,O He eTOB KOHKypeHTHVIM 

OTOMH0-06eop6L1ii1H0My MeTOAY OHOJli3y. 

Mono,D,OeTynHVIMVI AflH 6inbwoeTi cnel(ioniCTiB see w,e 3onV1WOIOTbeH Moe-cneKTpoMeTpVIYHVl~I, peHTreHcp­

nyopeel..(eHTHVli1 i oeo6nV1BO Hei1TpOHHO-OKTVIBiOL(iHHVIH OHOJ1i3. 0eTOHHii1 noTpe6yE senVIKVIX KOniTOJlOBKilO,D,eH b 

i HOllBHieTb 71,D,epHoro peoKTopo. 6yno noK030HO, w,o L(e eOMVIH 4YTJlVIBVIH j3 Beix MeTOAiB BVl3HOYeHH71 MeTonis y 

6ionori'IHVIX eVleTeMox. MeTOA E He,D,eeTpyKTVIBHVIM i A03BOJ171E OAHOYOeHo BVl3HOYOTVI KinbKO MeTonis y AY>Ke 

MOJ1VIX 3p03KOX . 

Ko>1<eH i3 !..\VIX MeTOAiB MOE eso·i nepeBarn i He,D,oniKVI. B~1KopV1eTOHHil Toro YVI iHworo MeTOAY nosVIHHO rpyHry­

BOTVleb HO HOYKOBOMY niAXOAi, w,o ,D,03BOJ1VITb noninWVITVI KOHTponb 30 llKieTIO xapYOBVIX npOAYKTiB i HOKOnVIYVITVI 

6inbwe AOHVIX B o6naCTi TOKeVIKOJlOrif. 


