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Decrease of the photoluminescence intensity indicates the formation of nanorods
biocomplex on the surface of zinc oxide on a "key-lock™ principle

Determination of ochratoxin A by zinc oxide based immune biosensor has a
sufficient reaction specificity, given the significant reduction in signal when measuring
concentrations ranging from 0,01ng/ml to 5,0 ng/ml

Consequently, the proposed immune biosensor is not only highly sensitive and
relatively easy to use, but also optimized for fast work and has the potential for the chips
re-use, which significantly reduces the cost analysis.

Therefore, further study and improvement of the method for determining
ochratoxin A and interpretation of the results for the detection of various types of
mycotoxins will reduce the duration and cost of the analysis in real samples and improve
sensor mobility for measurements in the field.

Keywords: mycotoxins, ochratoxin A, immobilization, zinc oxide,
photoluminescence.
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OCOBJIMBOCTI BBEAEHHSA EKCIVIAHTATIB POCJINH
HYDRANGEA MACROPHYLLA L. B YMOBH IN VITRO

Toptensis Bemukonucta (Hydrangea macrophylla L.) — miHHUW# JexopaTHBHHIA
JNEpEeBHUN BHJI, PO3MIPU CYLBITH SIKOTO CYTTEBO IEPEBEPIIYIOTH AUKOpOCTl (opMu
pocinuH. BoHa IIMPOKO BHUKOPHCTOBYEThCA i O(GOPMIICHHSA 3€JI€HHUX 30H MICBKHX
napkiB, OOTaHIYHUX CaJliB, CKBEPIB, AJI€H TOIIO.

Pocniuan  H. macrophylla sickpaBo BUPI3HSIOTbCA 3-IOMDK I1HIIUX BHIIB
0COOJIMBOIO TITMEHTAIIIEI0 CYIBITh, IO 3aJIEKUTH BiJl MEXAHIYHOTO Ta MIHEPAIBHOTO
ckinany rpyHty 1 #oro pH. Ilpore Taka o3Haka, sk cuHS abo cradKko-dioiaeToBa
MICMEHTAlllsl CYLBITh, HE 3aKPIIUIIOETHCS B MOKOJIHHI, 00 € BUKIIIOUYHO (DEHOTHUMIYHOIO
pEaKIli€l0 POCIMH Ha YMOBHM MICIIE3POCTaHHs, 1 1€ CYTTEBO 3HHKYE MOXKIMBOCTI
dhopmyBaHHS JEKOPATHBHUX aHCAMOJIIB 3 TOPTEH3II.

VYCTaHOBIIEHO CNOCOOM OJIepKaHHS ACENTUYHMX MKHUTTE3AATHUX EKCIUIAHTaTIiB
pocnuH H. macrophylla, i301p0BaHuX 13 JOHOPIB y pi3HUX (eHodazax, Ta JOCTIIKEHO
iXHIO pereHepaliifiny 30aTHICTb iN Vitro.

[Toka3zaHo, mo edekTuBHA CcTepuii3alis ekcruiantatie pociud H. macrophylla
mocsirajacs JUIIe MIIIXOM iX 13051ii y ¢peHodasi po3ropTaHHs JUCTKIB POCIHH-JOHOPIB
i3 momanmpinuM BuTpuMyBaHHsM y 0,1 % posumni HQCl, ympomosxk 10 xB. Tak,
pereHepariiiina 34aTHICTb TaKWX EKCIUIAaHTaTiB JOCTOBIPHO BHIIa, HiX Yy (eHnodasi
LBITIHHA.
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Kuarwouosi cmoBa: Hydrangea macrophylla L., kymeTypa in vitro, eKCILIaHTaTH,
CTepUIIi3allisl, )XUBUJIbHE CEPEIOBHIIE, MIKPOKIIOHATIBHE PO3MHOKEHHS

Ilocmanoeka npoéaemu. HuHi 3-TOMDK KPacCUBOKBITYYHX KYIIIB Ha
0COONMMBY yBary 3aciyroBYIOTh TMPEJACTABHUKH POIAWMHU TOPTCH31EBHUX
(Hydrangeaceae Dumort.), 30kpema roptensis Benukoiwcra (Hydrangea
macrophylla L.) — 1iHHME BHA, pO3MIPH CYIBITH SKOIO CYTTEBO
NEPEeBEPIIYIOTh JTUKOPOCHI POCIAUHHU. POCIMHU MIMPOKO BUKOPUCTOBYIOTH
s opOpMIIEHHS MICBKHMX IapKiB, CKBepiB, aneil tomo [1, c. 25-144].
Oco6umuBictio pociua H. macrophylla e mirmenTaris cynBiTh, sika 3aJIeKHUTh
BiJI MEXaHIYHOTO Ta MIHEPAIBHOTO CKJIaay IPYHTY 1 Woro pH: Ha kucimux
IPYHTax TMEJIIOCTKUA KBITIB HaOyBarOTh CJIa0KO-CHHBOTO 3a0apBJCHHS, Ha
HEUTpaTbHUX — MOJIOYHOTO; a Ha JYXHUX — IHTEHCHUBHO POXKEBOTO abo
Oy3koBoro. IIpore Taka o3HaKa, SK CHHS MITMEHTAIllsl CYIBITh, He
3aKPIIUTIOETHCS TEHETUYHO 1 € BUKIIIOYHO (DEHOTUIIYHOKO PEAKLIEI0 POCIHH
Ha YMOBH Micrie3poctanus [2, ¢. 70].

Huni po3poOka MeTomiB CTBOpeHHs copTiB-KioHiB H. macrophylla, y
T. 4. TE€HHO-THKEHEPHUX, 13 TEHETUYHO 3aKPIIJICHOIO CHHBOIO MITMEHTAIIIEI0
CYIIBITh, € HaJI3BUYAWHO aKTyaldbHOIO. J[JI1 1IbOro HEOOX1THO BUKOHATH LILITY
HU3KY 3aBJlaHb, 30KpeMa Ha MepIIoMy eTarl oJiepKaTH JTOCTaTHIO KUIbKICTh
aCEeNTUYHUX PereHepaIliiHo3JaTHUX MIKPOTIaroHiB y KyJbTypi in Vitro. Xoua
TEXHOJIOTISI MIKPOKJIOHAJIBHOTO PO3MHOXKEHHS JUII OKPEMHX TEHOTHIIIB
KPacHBOKBITYUHX KYIIiB PO3po0iIeHa AOCTaTHLO AeTainbHO [3, ¢. 25-29; 55-
57], iudopmari 3apyOlKHUX aBTOPIB IIOJ0 NPOBEICHHS AaHAJIOTTYHHUX
nocaimkens 13 H. macrophylla — oomans [4, ¢. 163-164; 5, ¢. 526; 6, c. 625;
7, c. 305-307], a BiTun3HsHI myOmiKaiii BiICyTHI.

Y Hamux mnomnepeAHix MyOmiKamisgxX 3a3HAYeHO [eAKl CrnocoOu
CTepwIlizallii eKCIUIAHTaTIiB  JociikyBaHoi KyiabTypu H. macrophylla
[8, c. 67].

Mema Oocnidycenna — BIANPAIIOBAaHHS METOAUKU BBEJCHHS
excrutanTariB pociud H. macrophylla B kymerypy in vitro mis macoBoro
MIKPOKJIOHAJIBHOTO PO3MHOKCHHS.

Mamepianu | memoou  Oocniodycenns.  JIng  [OCIIKCHD
BUKOPUCTOBYBAJIM YAaCTHUHU MAroHiB, SKI BAOWpaIM 3 M'SITUPIYHUX POCIHH
H. macrophylla (dbopma cyuBiTrs — wmaxpoBa O0Oina) y KOJEKI[IHHHX
HacapkeHHs X HarionansHOro 6otaniunoro camy iM. M.M. I'pumka HAH
VYkpainu (puc. 1 A). Excrnmantatamu | Oynu ¢gparMeHTH MiKpOTaroHiB
3aBaopkku 0,8—1,3 cm, 1307p0BaHi 3 PpOCIAMH-AOHOPIB y deHodasi
pO3ropTaHHsl JMCTKIB, ekcriaHtatamu |l — Mikponaronu, BimiOpaHi y
¢denodasi upiTiHHA. CTepuiizaniio POCIMHHOTO MaTepially MPOBOJMIN
pozuuHamu: 70 % ertwnoBum cnuptoM (mo 1 xB), 2,5 % NaClO (5-20 xB),
1% AgNO; (5-20 xB), 0,1 % HQCI, (5-15 xB). BiacrepumizoBani yacTHHH
NaroHiB B aCENTUYHUX YMOBAaX Hapi3aJd Ha (QparMeHTH 3aBIOBXKH
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0,5-1,0 cM. YBedeHHs €KCIUIAaHTATiB y KyJbTypy IN VItro mpoBommim Ha
0€3ropMOHATBHOMY KUBHWJIBHOMY CEPEIOBHINI 3a TpomucoM Mypacire i
Ckyra (MC) [9, c. 112-113]. Ioka3Huk kuciaoTHOCTI cepemoBuia (pH)
noBomuau 1o piBHA 5,8—5,9. PocnuHHUMIT MaTepianm KyJIbTHBYBAJINA 32
3araJbHONPHIHATOI0 MeTomukoro [10, c. 198-202; 11, c. 400-402; 12,
c. 501]. CratucTuyHe ONpAIIOBAHHSA  CKCIICPUMEHTAIBHUX  JIAHUX
BUKOHYBAJIM 3 BHUKOPUCTaHHAM makeTa anaimizy MS Excel. YV Tabmumi
HaBEJICHO cepe/iHI apu(MeTHyH1 3HaUCHHS Ta iX CTaHIApPTHI MMOXUOKH.
Peszynomamu 0ocnioxcenna. Huni po3poOieHO 3HAYHY KUIBKICTB
CIOCcO0IB  CTepuiTi3allii eKCIIAHTATIB POCIWH, OJIHAK 11 METOJOJIOTiI0
MiI0UPalOTh €KCIEPUMEHTAIBHO i KOXHHUM O0’€KT 3alie’KHO  BIJ
gyTimBocTi TKaHuH [10, ¢. 212; 11, c. 126-127]. Tomy s JOCSTHEHHS
MTOCTaBJICHOTO 3aBJIaHHS BUKOPHCTOBYBAJH IITUPOKHHA CTICKT
CTEPUII3YIOUMX PEYOBHUH 13 PI3HOIO0 €KCIo3uiliero. Bapiantu crepumizamii
eKCIUIaHTATIB, 130JbOBAaHUX 13 pociuH-IoHOpiB H. macrophylla B pizHux
dbenodazax, Ta oTpuMaHi pe3yiabTaTH 3a3HAYCHO HIKUYE B TAOJUIII.

E¢exTuBHICTH cTeprIIizamii eKCIUIAHTATIB POCJIHH
H. macrophylla in vitro

- E¢exTuBHicTh cTepuiizanii
E Pexxum crepuiizamii pociiuH, %
— eKCILIAHTATIB
A ekciianTatu | | ekcnianraru ||
1 2,5 % NaClO npotsrom 5 xB 54+£5 -
2 2,5 % NaClO ynponorx 10 xB 25+3 23+3
3 2,5 % NaClO ynponosx 20 xB 15+4 30+6
4 1 % AgNO; ipoTsirom 5 xB 4345 -
3) 1 % AgNO; ympomosx 10 xB 20+4 15+5
6 1 % AgNO; yniponosxk 20 xB 10+3 25+3
1 % AgNQOj33 HacTynHUM
7 BUTpUMYyBaHHsM y 2,5 % NaClO - 83+9
YIIPOJOBXK S5 XB
0,1 % HgCl, ynponosx 5 xB 4544 -
0,1 % HgCl, npotsirom 10 xB 91+8 4743
10 0,1 % HgCl, npotsirom 15 xB 25+4 63+9

3HayHUN BIACOTOK e(eKTUBHOCTI crepwmizamii (moHax 90 %)
excrutanTatiB | orpumanu 3a  BukopuctanHs 0,1 % posumny HQCl,
ynposoBxk 10 xB (puc. 1 B). 3MeHIlIEHHS TPUBAJIOCTI iX BUTPUMYBAHHS B
0,1 % pozuuni HYCl, Big 10 10 5 XB NpHU3BOAMIO 10 3HUKCHHS BEIMYUHU
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JOCITIKYBAaHOTO TIOKa3HWKA (BIIMIHHICTh CTaTUCTHYHO 3HAYyIla 3a
a = 0,05) no 45+4 %. VY pa3i BUKOpPHCTAHHSA TaKuX PO3UHUHIB, 5K 2,5 %
NaClO uwn 1% AgNO; ympomoBx S5 XB, KUIBKICTh aCeNTHYHUX
KUTTE3NATHUX eKCIUTaHTatiB | cranoBuma 54+5 % 1 43+5 % BiamoBigHO.
Jlist Takux ¢parMeHTiB MIKpOIAroHiB HeAOUUIbHO BukopucroByBaTu 0,1 %
HgCl, ymponosx 15 xB abo 2,5 % NaClO uu 1 % AgNO; nonax 10 xs,
OCKUJTbKHM 3a TaKUX YMOB e€()eKTUBHICTh CTepuiizailii Oyya HeBucokow (15 —
30 %) (puc. 1 b).

A&

Puc. 1. ITocainoBHICTH 0Jep:KaHHS pereHepaniiiHo-31aTHUX
mikponaroniB pocsia H. macrophylla y kyasTypi in vitro:
a) pOCJHHHU-T0HOPH 3 KoJiekllii HanioHanbHOro 60Ta”HivyHoro caay
iMm. MLM. I'pumuka HAAH Ykpainu; 0) indikoBaHi ekcrianraTu, S—-ra
1002 KyJIbTHUBYBAHHS; B) ACeNITHYHI JKUTTE3/1AaTHI eKCILUIaHTaTH, 13-Ta
100a KyJbTHBYBAHHS; I') pereHepauiiHo3aaTHi mikponaronn va MC 3
noxasanusam 0,25 mr at KiHETHHY

Bucokuii gocnipkyBaHMM TOKa3HUK cTepuiizaiii ekcruranTaris 1l
(monan 80 %) onepkaliv 32 BUKOPUCTAHHSA TaKOi MOCIIIOBHOCTI: 130JIS1I1s Y
¢enodasl UBITIHHS POCIMH-IOHOPIB, BUTpuMyBaHHI y 2,5 % NaClO 3
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HactynHuUM niepereceHHs M y 1 % AgNO; na 5 xB. Ilig gac 3acTocyBaHHS
3a3HAYCHUX BapiaHTIB 3He3apakeHHs ekcrurantatiB Il 9 1 10 KigbKiCTH
ACEeNTUYHUX JKUTTE3MATHUX CeKCIUTaHTaTiB craHoBuia 47+3 % 1 639 %
BI/IMTOBITHO. Y CTAaHOBJICHO, III0 BHUKOPWUCTAHHA PEKHUMIB CTEpHITi3allii
ekcrutadTaTiB Il 2, 5 1 6 € HemOIILHUM, OCKUIBKH B ITUX IpOIEAypax
3a(hiKCOBAHO HAJ3BUYANHO Majy il €()eKTUBHICTb.

Ycranosneno, 1o ¢enodasa pocauHu-moHopa H. macrophylla
BIUIMBA€E HA IHTEHCUBHICTDH pereHepallii poCIMHHOro MaTepiany in vitro. Tak,
aKTHBAIIII0 HasBHUX MEPUCTEM €KCIUIaHTaTiB | (ikcyBanu 3HA4YHO paHile,
HDK ekcrutantaTiB II: Ha 3—4 o0y Ta 15-20 no0y KyJIbTHBYBaHHS
BIZIMOBIJIHO. BiJICOTOK perenepaniiHo3JaTHUX €KCIJIaHTAaTIB, 130Jb0BAaHUX 13
pPOCIUH-IOHOPIB Y (eHoda3l po3ropTaHHs JUCTKIB y 3,2 pa3u BUIIMM, HIXK
aHAJOTIYHUI TMOKa3HUK y (eHodas3l UBITIHHA (BIAMIHHICTD CTaTUCTHUYHO
3Hauyma 3a o = 0,05). Ekcruiantatu 1 Ha 8—10 100y Ky/nbTHBYBaHHS Ha
0e3ropMOHaNIBHOMY  KMBHJIIBHOMY  cepepoBuiil  MC  pereHepyBanu
Mikporaronn 3aBaoBxku 0,5—-1,0cm (puc. 1 TI'). Cepemns aoBkuHA
MIKpOIIaroHa 3 ekcruianrary | BusiBuiace y 4,5 pa3u OUIbIIOIO, HIK 3
excrutanTaty Il (BigMiHHICTB cTaTHCTUYHO 3Hauy1a 3a o = 0,05).

OTxe, BIANpaIbOBAaHO CIOCOOM cTepuIii3allii eKCIJIaHTaTIB POCIUH
H. macrophylla, i3ompoBanux i3 goHOpiB y pisHux (deHodasax, i
JOCIIKEHO IXHIO pereHepaliiHy 3/1aTHICTh Ha >KUBWJIHBHOMY CEpEIOBHIII
MC. Otpumani mikponaronn H.macrophylla mominbHO BHKOPHCTOBYBATH
JUTSL JOCTIJKEHHST BIUIMBY PETYJSTOPIB POCTY Ha pereHepalliiiny 37aTHICTb
TKaHUH IN Vitro 3 MeTor MacoBOIr0 MiKPOKJIIOHAIBHOTO PO3MHOXKCHHS.

BucHoBku. TakuM UMHOM, YCTaHOBJIEHO, 10 €(PEKTUBHA CTEPUIII3aLlis
(monan 80 %) ekcrutantaTiB pociua H. macrophylla mocsranacs nuisixom ix
1300141111 'y ¢deHodasl po3ropTaHHsl JUCTKIB POCIHH-AOHOPIB 13 HACTYIHUM
BuTpumyBaHHsM y 0,1 % posumni HYCl, ynpomorx 10 xB. [Tokazano, mio
€KCIUIaHTaTH, 130Jb0BaHl y ¢eHodasl LBITIHHA, IOLIBHO CTEpUIII3yBaTh
crymiggactum criocooom: 1 % AgNO; 3 HacTynmHUM TiepeHeceHHsIM y 2,5 %
NaClO ynpoaoBx 5 XB.

BusnadeHo, 1o perenepariiiina 31aTHICTh €KCIUTAHTATIB, 130JbOBAHUX
13 pocnuH-AOHOPIB Yy ¢eHodaszl po3ropTaHHs JHUCTKIB, JOCTOBIPHO BHIIA,
HIXK y peHodasi nBITIHHS.
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Oco0eHHOCTH BBeJIeHHs IKCILIAHTaTOB pacTtenmii Hydrangea macrophylla L. B
ycJioBus in Vvitro

I'oprensust kpynmHonucras (Hydrangea macrophylla L.) — meHHBIN HeKOpaTUBHBINA
JIPEBECHBI  BUJA, pa3Mephl COIBETUH KOTOPOTO  CYIIECTBEHHO  IPEBOCXOJST
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nukopactyime Gpopmbl pactenuii. OHa MUPOKO UCHIOIB3YETCS ISl 0(OPMIICHUS 3€JIEHBIX
30H FOPOJICKUX NapKOB, 00TAHUYECKUX CaJ0B, CKBEPOB, AJUIEH U T. .

Pactenns H. macrophylla sipko Beimenstorcss cpeaud ApPYrHX BHIOB H3-3a 0CO00M
MUTMEHTALUU COLBETHH, KOTOpask 3aBUCUT OT MEXaHMYECKOI0 M MUHEPAJIbHOIO0 COCTaBa
nouBsl W e€ pH. Opnnako Takoil mNpH3HAK, Kak CHHAA WIH ci1abo-(uoneToBas
NUTMEHTAllUs COLBETHH, HE 3aKpeluiieTcss B TIIOKOJIEHUUM U  SBISETCS TOJIBKO
(eHOTUIMMYECKON peaklrel pacTeHHUs Ha YCIOBUS MPOU3PACTAHHS, U ITO CYHIECTBEHHO
CHMIKaeT BO3MOYKHOCTU (POPMHUPOBAHMs JIEKOPATHBHBIX aHcaMmOlel ¢ MCIOJIb30BAHUEM
TOPTEH3UM.

YcTaHOBIIEHBI CIIOCOOB! MOJMYYEHUS aCENTUYECKUX JKU3HECIIOCOOHBIX SKCIUIAHTAaTOB
pacrenuii H. macrophylla, wu3onmpoBanHbIX 13 JOHOpPOB B pasHbIX (eHodaszax, u
HCCIIEIOBaHa UX PEreHepallMOHHast CIOCOOHOCTH iN Vitro.

[Tokazano, uTo  >(QeKTHBHAS  CTEPWIM3ANUS  OKCIUIAHTATOB  PACTCHHIA
H. macrophylla nocturanace nume mytem ux H30iAUMU B (eHo(dase pa3BepThIBAHUS
JIMCTHEB PaCTEHUI-IOHOPOB ¢ NocieayomuM BoaepxkuBanuem B 0,1% pacrsope HgCl, B
teyeHue 10 muH. Tak, pereHepaliMoHHasi COCOOHOCTh TaKUX HKCIUIAHTATOB JJOCTOBEPHO
BbIIIIE, YeM B (heHO(Da3e 1BETCHHUS.

KuaroueBnie ciaoBa: Hydrangea macrophylla L., kynbTypa in vitro, 9KCIUIaHTATHI,
CTEpPHIIN3AINS, TUTATEIbHAS CPEia, MUKPOKIOHAIEHOE Pa3MHOKEHUE
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Features of introduction of explants of Hydrangea macrophylla L. in conditions
of in vitro

Today from among of nicely-flowering shrubs, special attention should be on
representatives of family Hydrangea (Hydrangea macrophylla L.) in particular hydrangea
bigleaf — is valuable species, size inflorescence is significantly superior to wild plants.
Plants are widely used for decoration of urban parks, alleys, etc.

Numerous sorts and forms of hydrangeas are concentrated mainly in the
collections of botanical gardens, arboretumsand and also on selective areas. Varietal
plantings are presented of sorts, that are easy reproductive, but are not highly decorative
and resistant to stressful environmental factors. First of all, due to the lack of cost-
effective and universal for all varieties of hydrangeas technology of mass reproduction.
Due to the complexity of traditional reproduction varieties of hydrangeas, they have are
practically absent culture in kennels than not only restricted their massive spread, but
there is a real danger of losing of sorts and the impoverishment of gene pool.
Reproduction of hydrangeas taps are unproductive and by cuttings and seeds — very time-
consuming because of small size of seeds. However, hydrangeas woody sorts are not
freezeproof, so young cuttings need to quality cover to prevent winterkilling of plants.
Vegetative reproduction is easier and more widespread, but often there is an appearance
of bacterial and viral diseases, which greatly limits using of this method. So, actual is
application technology of culture in vitro for mass reproduction of H. macrophylla, which
would create cost-effective technology for rapid playback of planting material and
maintain the purity of generations.
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It was established ways to obtain viable aseptic explants of H. macrophylla,
isolated from donors in different fenophases and investigated their regenerative ability in
vitro. It was shown that the effective sterilization of explants of H. macrophylla was
reached only through their isolation in fenophase of deployment plant-leave donors with
further aging in 0.1% HgCl; solution for 10 minutes. Reducing the length of their holding
at 0.1% HgCl; solution from 10 to 5 minutes resulted reducing the value of investigated
variant to 45 + 4%. With using 2,5% NaClO or 1% AgNO; for 5 minutes, the number of
viable aseptic explants I was 544+5% and 434+5% respectively. The high investigated rate
of sterilization of explants Il (80%) obtained by using the following sequence: isolation of
plant donors in fenophase of flowering, than holding at 2,5% NaCIO with further
transfering to 1% AgNO; for 5 minutes. It was found that fenophase of plant-donors of
H. macrophylla influences on the intensity of regeneration of plant material in vitro.
Thus, the activation of existing meristem of explants | was fixed much earlier than
explants I1: 3-4 days and 15-20 days of cultivation, respectively. Explants | on 8-10 day
cultivation on hormoneless nutrient medium (MS) regenerated micro shoots about 0.5-1.0
cm in length. The average length of micro shoot explants | turned in 4.5 times greater
than explants II.

Thus, it was found that effective sterilization (80%) of explants of H. macrophylla
achieved by their isolation in fenophase of deployment plant-leave donors, with further
holding at 0.1% HgCl, solution for 10 minutes. It was shown that explants, isolated in the
fenophase of flowering, advisable to sterilize by step method: 1% AgNO; with further
transfering to 2,5% NaClO for 5 minutes. Determined that the regenerative ability of
explants isolated from plant-leave donors in fenophase of deployment of leaves was
significantly higher than in fenophase of flowering.
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JANHAMIKA HAKOITMYEHHS CYXUX PEHOBHUH TA IIEKTHUHIB
Y ABJYYHIU CUPOBHUHI B YMOBAX 3AXI/IHOI YKPAIHHN

OcHoBa BeJEHHS CYYacCHOIO BHPOOHHMIITBA MPOJYKTIB MEPEPOOKH ILI0JO0BOI
MPOAYKIIT — 3MEHILIEHHS KUTBKOCTI BiJIXO/1iB BUPOOHUIITBA i OTPUMAaHHS HOBHUX SIKICHHX
MPOAYKTIB. Y CTAaTTI HABEJEHO PE3yIbTaTH IOCHIKEHb JUHAMIKH HAKOMWYEHHS CYXHUX
PEUOBHH Ta MEKTUHIB y SOMy4YHIM CHpPOBHHI, SIKY BHUKOPHUCTOBYIOTH Ui OTPUMAaHHS
KOHIIEHTPOBAaHUX COKIB Ha nepepoOHOMY 3aBoji «S0myHeBuit [lap». OCHOBHOIO METOIO
JOCHIUKeHb OyNl0 BUSBICHHS ONTHUMAJbHUX CTPOKIB TepepOOKH CHPOBHHH IS
OTPUMAaHHS SIOJIyYHOTO COKY 3 BHCOKHM YMICTOM CYXHX PEUOBHH Ta BHYABOK 13
HEPO3UYMHHOIO (PPAKIIIE€I0 MEKTHHIB.
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