MIHICTEPCTBO ATPAPHOiNHOJ]le(HMYKPA'I'HH
BUIOHEPKIBCHKUM JEPXKABHWH ATPAPHHH YHIBEPCUTET

PEKOMEHIALIII

[HO/0 32CTOCYBAHHS 1e0/1iTy COKHPHHEBKOTO POIOBHMUIA
Ta Ue0JiTOBMICHOTO 0a3a/1bTOBOTO TYhY poXoBHINA
wHoaunbke-I1"y GioTexHonorii BepMiKy/JAbLTHBYBaHHA

Bina Llepksa
2006



BCTYI1

JocBia 3apyGixkimx KpaiH, a TaKOX JOCHGKEHHA BITUMIHAHMX HAyKOBUIE
CRIA4ATH PO TE, W0 11pobaeMa yIuai3anil OpraHivHUX BIIX0HIB MOxKe OvTH
HEBTIOK) MIPOH> BHPIILEHA LEIXOM 3aCTOCYBAHHA ¥ CKII4Al GIOKOHBEPCHOTO
KOMILICKCY BEPMIKYILTYDPH [6].

BeraHobiieHo, MO 3a  y4acio  ridpuia uepsOHHX  KaniGopHIHCbKHX
Yeps AKiB 13 | T OpralivulimX BiAXOAIR MOIKHA OTPUMATK 1IPOTIToM poky 600 kr
LiHBOI0 OPraiivHo) ¢ j(0bpusa — diorymycy Ta 00 Kr noBHOUIHHOL 33 AMIHOKK-
CIOTHWM CKIa0M vcpe’auioi Giomack [1,.3].

Edexrusricrs GlOTEXHONOrIT BepMIKYIbTHBYBRHHS 3IekUTh Bl Oara-
THOX (DAKTOPIR, ¥ TOMY UMCTI BRI HKOCTI CYOCTpaTy, Ha SKOMY BHPOILYIOTHSH
KanihOpHIACHLKE yepB skn. Biy KIIbKOCTH Ta CHiBBIIHOUICHHN MAKPO- | MIX-
POCIEMENTIB ¥V 2XKMBUILHIOMY CEPEAORHIU 3ANEXKHTh CTYNIHE Tpanchopmauil
OPTaHiYHUX BLIXOWIB y GioryMyc ra ucpr auny Oiomacy | 10].

M.K. Iuxy.1a Ta iH. (1992) nosiaoMisioTb, WO KTA DIABHLLEHHS [IPOLY-
KTHBHOCT] REPMIKYILTYPU HCOOXIAHO no cyberpaty goaaBaru ;10 10% MiHe-
PATLHUX PevOBHH, Oe3 HODABKM AKMX 4aC YTUTIRAIll OPTAHIMHUX PCIITOK
uepr’gKaMM NOAROIOCTLCA | 16].

(OcTadHiM 9acoM HayKa Ta MpakTHKa Bee Binbiue yBar Hpuinac 3acro-
CYBAHHK) ITPUPOIHAX UEOIITIR BITHH3NANUX POSORULL, [0 Makors adcoph-
NN, getoxcukauifini Ta imMo6inizytoul BllacTuBoCT i MicTATL BAK2LKO 40
MaKpo-i MIKPOENCMCHTIR, ¥ PI3HUX TAIY3AX RapOAHONO rocrofaperea
{7.8,13,14,15]).

Bpaxosy)ouH ‘Te, [0 NPHUPOAHI EONITH KPIM MeTATIB-OIOTHKIB, MICTRTH | Me-
TAIH-TOKCHKAHTH, BUHMKAC NOTpe0a B INTUOOKHX HAYKOBHX MOCTIDKEHHIX BIiTH-
BY AK PR SuNol BioMacH, BUPOIEHOT Hu cyOCTPaTi 3 COMITaMiL, TaK | CaMUX
LCOIITIB HA MPOLYKTUBIHCTL ITHIU,

Omxe, 3 OIMSIY Ha BHIICIAZHAYCHE, NEPCTICKTHBHUM HaNpIMOM 0CHi-
JZKCHR € BRUBYEHHS (hi3MKO-XIMINHUX BIACTHMBOCTCH HEORITIB 1a (X 3acrocy-
BAHHSA 3 MCTOIO BIOCKOHANCHHS TEXHONOITT BEPMIKYIbTHRYRAHHSA ULTAXOM OfI-
THMI3aUlT MIHCPAIBHOIO CKAAAY KMBHIBHOIO CEpeleBHLIa X9 ridphjia uep-
BOHMX KaTi(DOPHIHCHKHX UCPB RKIB.

1. BIOJIOI'TMHI OCOBIMBOCTI BEPMIKYJIBTYPH

Hespakarouy H4a 3ara1bHORIIOMY POb AOLOBHUX HEPR AKIB, CBITOBA Ha-
VKA i MpakInka 10 60-x pokisB MUHYJIOIO CTONITTS HC pO3IILIana ouTalns
Mpe HITYYHE PO3SBEAEHHS 1X [ OTpBMatig G10TYMYCY Ta eKQNOrivI0 HUCTol
uepB RuHOT Otomack [1].



Cepen 6arathox BIAOMWX BUAIR JOILOBHX HEPB HKIR IHINC TCAKI MOKHA
BUPOILYBATH ¥ WyunuxX ymorax. [afiGiem yvHiBepeaseHUvMK cepea HUX €
“qepBoin Yepe'sn” 9.

[TouaTkoM WAPOKOTO BIIPOBAAKEHHH BEPMIKYILTYPH v BHPOGIIKHTBO €
1959p., konu B yHirepcureri wrratry Kanidopnis meankom bappetom nicin
ABARUSTUPLINOT CCAEKUIRHOT poBoTu Oyno BuBeaeno HOBHE BHT — YCPBOHWIA
KayiopHiAcbkHit 110pua [1].

R. Sulzberger (1997) nosinom-
JIAC, WO TPHBANICTL XKHTTR CPROHO-
ro  kampopHitickkoro  ribpuaa
(Lisenia foetida) B nomipuoMy Kni-
mami pocarac 16-tu pokie (y AMKMX
dopM — 4 poxH), yNnpoaoBK AKHUX
BIH DCTYJISIPHO CIAPKOCTRCH  vCpes
KOHI 7 410, uvounHarouu 3 90-10
Aun ey (puc. 1) {171 Y pesyns-
T4TI  NapyBaHHS  JIBOX  4ePBAIKIB
YTBOPIOCTECH ABA 5 (KOKOH#) HO
OJTHOMY Ha KOXKHY OCOOMHY, sKi JO-
spisatoTh Yepes [4-21 106y [1). Kokonu MatoTh )KORTO-3¢NeHe 3a0apBieHHs, J0-
BKUHOIO -3 4 MM Ta INUPHHOIO — 2—3 MM, SKI 3 4ACOM TEMHIIOTH 10 GpoH30BOTO
komsopy (puc 1, 2). Y KOKHOMY KOKOHiI
(karicyimi) Micruroest Big 2 oo 20 yepp’akin,
I B CCPCHIOMY 3AUTCKHO Bifl €KONOIUHHX
YMOB BiZl KOACHOT OCOOMTIM HAPOJUKYETHCA 110
7 monoaunx uepr’akie (puc. 2) [1,17].

OIrTUMaIIBROIO. NS KUTTCAIAIBHOC-
Tl BepMIKYNbTYpH € Temneparypa 20 -
22°C, a kputHuHo — nukua 0°C Ta
sumia 42°C. lipu remneparypi +7°C E.
Joetida snanae y ctan anadiosy. Ontu-
ManbHa BOJOTICTh XKHBHABHOIO CEPEO-
suwa 75 — 88%, a xputHuHa — HIKYE
60% 12 e 90%. Bonoricts cybeTpa-
Ty mae Oyru 80-90%, a pH znaxojuTrcs Ha piBHi 6. 33 Jannvin U, Tomati
(1984), tieBHUIT HaC YepR’AKH BUTPUMYIOTL 3HHASHIA BoICrow T 10 30% [18].

I [pakrmka nokasana, 1O YepR AKH HE XBOPIIOTL. BOHM THER Th TUIBKH LIPH
NOPY [WCHHT TEXHOIOTIT pO3BEAEHHS .

&%

Pucl. Eisenia foetida

Puc 2. KoKCOHM § %6.10.11 yepR AKH



Bpaxoryrouu OGI1050TiMHI 0CODAHBOCTI Ta SAKICTL, TOBHOIIHHICTE |
KOHKYPEHTOCHPOMOXKHICTh OUCP/KAHOT NPOJIYKIIT BCPMIKYJABTHBYBAHHA, B
OCTaHHI 35 poKiB L9 TeXHONOriz HA0YIA WHPOKOTO BHKOPUCTAHHA Y KpaiHuX
Asii (Anona, Knrait, Masaisis, ®@ininnivg) ta 3axinnoi Cspoim (brants,
@panuig, lenania, Himewunna, benbrig, IlIreliuapis), a rakox Yropumst,
Monsuwi, Pocii ra Ykpaint {17.

2. MOJEABHE NOCIIIA 3 BUSHAYEHHA BMICTY PYXOMHMX
TA MAJNOPYXOMHUX ©@OPM METAJIIBY NNPUPOARNX
REONTAX BITYMBHAHUX POJOBHII

J1% BUBUEHHA BMICTY PYXOMHX (JOPM BAKKHX METATIB Y NPUPONUX  i1comi-
TAX HAMKM BUKOPHCTaHI %K CkerparcHt [ i 6u pozunnm rizporenxiopuny (LCI).
FIpy BUKOPHCTAHH] 1H PO3uMBY COJNSHOT KHCNOTH, AK YHIBCPCANBHONO TPYTIOROTO
EKCTPAreHTa, BWIYHAIOTLCA PYXOMI (JOPMH BOXKKHMX MeTallis; 3acrocyRanus O
pozunny HCL, K cMABHOIO eKCTpareHTa, IO3BKILE AOPAN 3 PYXOMUMHM hopMaMiu
CIOMYK BAKKHX METATIIB BHIYUATH 3Ha4HY YaCTHHY BaJlOBOIO BMICTY MCTANIB, IO
nac opmartiio Npo BMICT MAIOPYXOMAX OPM, AKI AOCHTH MIIHO 3B’ a3ani 1
KPHCTaJHYHHX TpaTkax Mitiepanis | 11].

Jlis nporeneHns aHalizy roTyBain CYCHCH3II0 Y CHHBBIAHOLIEHH] HCON-
TY A0 PO34YHHY CONSHOT KMCIOTH BiTNOBIAHO | (3a macorwo): 10 (3a 00’ emom).
CyciieHsi CrpytyBair nNpoTArOM OAHICT FOAWHM, Jani 1T HIbTpyBany i B
OJICPKAHOMY (BITLTPATI BU3HAUANM BMICT METaniB (Tabn.1).

TaGnung 1 — BuicT pyxemux, RanoBnx i Masopyxomux Gopm meTanis y ueoniri
CoOKMHHBBEKOre poAeBHILA {A) T FeoniTosMicHIMY BATANLTOBOMY
ryi ponosrua , Jloanubke—[1" Bonoaumupeusxoro paiiony Pissiencioi
obmacti (B), Mrvkr n-§

Lconit A Tcoair B Chnirgiinomenns
s - L pyxoMux 20
Metaam, _ cKenosuuis, 60 xn e 1 mamOpvxOMMX
MK cKeTparenT CKCTparent hopm McTanin
1HCl | 6n HCI I HCI éu HC ”“?\"” ”"‘;;”"'
;ﬁ‘_’ﬂ’y” 32411474 | 702,3+4,17 16) 8.8L15841 | 32945+166,65 | E117 | L1
Marnifi | 230,0+0,00 | 480,028,00 | $850,06480,00 | 11910,01870,00 | 1:1.08 | 1:1.03
Manron | 489+074 | 74244 | 3306102 | 379s502 | 10353 | 105
Lluuk 3,140,106 12,2201, 18 18.3+1,36 20,511 35 1:294 | 1:0.12
Kyupym | 0420041 133023 1 1374035 14,3400,47 1225 1:4,04
11ikom- 3.440,17 3,8+0,13 - 4,240,33 1:0.12 0
bym IR |
| Kaawip | 0,0240,002 | 00340002 | - 0,009+(0,001 1:0.50 (1

A




Beranosicito, o ueontr A 1a IeOAIT B MalOTE pisiiui BMICT KHCHOTOPO3-
YnHHEUX GOpM MCrmIiR. YMICT pyxoMHx GopM depymy B IleoniTi A CTaHOBHTL
324,1£4,74 mr/kr, o y 4,99 pasis Menllie, MOPIBHAHO 3 1ieoaitom B (p<0,001).
Basosnti Bmicy depyMy y ueoniti B Ha 25922 Mr/xr suumi, WK y Leonini
A (p<0,001). Takox siaMiueno, wo B MiHepani A BMICT MAIOPYXOMUX pYy-
XOMUX (hopsm pepyMy cTanosuTy 53 8%, a y minepani B - 50,8%.

3-110MDK BUBYEIIMX METANB HAWOINLILNA RANOBHIT BMICT MarHIIO BCTaHO-
BJICHO Y 1EONITOBMICHOMY OazabTOBOMY Tyl poaosrina PiBHCHCBKOT 00-
nacTi, akmit y 24,8 pasis (p<0,001) Oyr ruiupm, HOK y neoatti A. Cnissiji-
HOIIEHHS MK PYXOMHMU | MANOPYXOMHMH (OPMaMH UBOIO MCTATy CTano-
gute 111,17 Ta 11,04 sinnosiane y teoarrax At B.

IHIBa CHTYALIA cnOCTEPIraeTLeA i3 MaHranom -y ueoniti B 87.0% mera-
Y 3UaXOAMTBCS Y PYXOMIK JopMi, a B Migepan A —uic 65,3%.

Kinnkicte LuHKY, sKa BAAYHaeTbCA 111 PO3UHHOM COASHOT KHCIOTH 13 Ue-
oniTy A — y 5,9 pa3in Mewma 8iy KOHUCHTPAIUT ILOFO ENEMENTY, L0 €AIMi-
UYEThCH 13 NCOsiTy B.

BCTAHOBNEHO, 100 KUIBKICTb KYIIPYMY, KA RHIAYHACTLCH OH pO3UHHOM
HCT i3 neoniry B — 14,3+0,47 mr/xr, puspunaca B |1 pasis BULLO, (TOPiB-
HAHO 3 KUIBKICTIO BAEYYCHOTO MIKpocHeMenTy i3 Midcpany A. Y To# xe vac
BiaMIbeno, Wo 95.8% kynpymy 3HaxonUTHCH B AOCTYNHI dopmi y ueositi B
i mase 30,7% -y neosiit A.

Kaumiit Ta ninoMOyM € TOKCHKAaHTaMH, 11X eKCTpaKuis pozdvnamu i Ta
6H COIMHOT KUCHOTH NOKazana, wo pyxoMux GopM aux Metanis y ueoniti A
THAXOUUTECS BimoBiHo (,02+0,002 1 3,4£0,17 mc/kr, npuyomy B veomti B
MCTAIN MepeOyBaloTh y Manopyxomiit copmi i ix BMicr cranosuts 4,210,33
ra 0,009+0,001 mr/ky signoriuito.

BeraHoBicHo, 140 3 BMICIOM BHNYYeHi 3 conity COKMPHULLKOI'G POAOBUIIA
MAKpO- | MIKPOENEMEHTH 3HAXOAATBCS Y TaKid mocnitornocti: Fe> Mg>
Mn> Zn> Cu> Pb> Cd, a cnemenrud, enmiMidHonani i3 ueoIiTOBMICHOMO
Gazanuvrosoro tydy pogomwa Llommubke I Pishenciroi odnacti, dop-
MYIOTL HACTYIINHIA perpeciitué psaa — Mg> Fe> Ma> Zn> Cu> Ph> Cd.

KinbKIiCH! 1IOKASHUKY BIWIYYEHHS MCTaniB TH i 6H POMHHAMH CONSHOT KUCIO-
TH BKA3YIOTH HA 3HAYHHE BMICT PyXOMHX GOPM METANIR-CIOTHKIB. 10 nepeabatae
MOATIMRICTD RHKOPUCTAHHs UeoNiTy A 1 necdity B sk xepena uMX Makpo- Ta
MiKpoeieMCHTIB. OIHOYACHO BUABIICHO, 1110 KLTBKICTh MeTATIB-TOKCUKANTIB, %Ki
nEpeOYBAOTH Yy PYXOMId dOpMi, HAOArATO HIAYA BT [PAHIISHO JOITYCTHMOT KOH-
ucHipauli (1K) ux MeTaniB ¥ HaBKOTHILHBOMY MPHPOTHOMY CepeaoRULLt. 3a
sarvimi B.A. Kortinesnda 1a i, (2004). FVIN mooMGywy + yHTI CTAHOBHTD He
Oinbiie 20 mi/kr, a kaamito — He Oiabitie 8 Mr kT [19]. OTAS. KIARKICTB PYXOMEX
dopm 1uteMEYRLY, o BruIyHacThes 1k pozusuos FICT 13 ueonty A, y 5.88 pasis,
a 13 ueonity B -~ y 4.76 pasip ¢ 81 T0RLUIC HAdors 81 §IK. Baticr pyxommx
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dopm kaaMio Y teoniti A y 400 pasip HIKYHI, 2 MATOPYXOMHX Y LeostiTi —y 888
paszis Bia [JIK tboro Metany-TokcHKanta.

3. BILIUB NOBABOK IIPHPOAHHUX MIHEPAJIB
BITYH3HAHUX POAOBHIH HA TOKASHHKH
KATTCABIBHOCTE MOony IS
KAJHI®OPHIHCHKUX YEPB'AKIB

Jns BuBYEHHS e(EeKTUBHOCTI BUKOPHCTAHHA UCOTITY COKHPHKLLKOTO
ponosuina {A) Ta EONITOBMICHOIN $a3anbToBoy0 Tydy ponoswua i lommpxe- 1
(B) npy onTUMI3aLiT MINEPaSILHOFO CKIAAY XKHUBHITLHOTO CEPE/IOBHINA BepMI-
KYJbTYPH IIPOBEACHO HAYKOBO-FOCIIOAaPChbKHH KOCIi] 3a cxemolo (Tabu. 2).

Jocnian npoeomwtiek y Bigapil HaykoBo-nocuHoro iHCTUTYTY exonorii Ta
GIOTEXHOAONT Y TBAPUHHHLITE] BiTOLIEPKIBCLKOIO HEPA@ABHONO arpapHOIo yHisep-
cutery, Jloka (hopmyBaiu 3a KUILKICTIO YEpPR' AKIR, IXHBOIO MACOK0, TUICLIEHD S10K |
macoto cySeTpary ((epMeHTOBAHHIH FOCIIA ITTHLL TPOTHroM 15 mic. 1 nioapiGriena
conoma o3uMoi nLeHnLY). JlocsizHomy niepenysas mmmnq}m Nepio, Ypogok
SKOIO JIOXKA BUPIBHIOBATH 32 MacolO 1 KINLKICTIO YepB SKiB.

Tabtnuua 2 - Cxema NOCTAHOBKH AGCAIAY WOA0 BHBYEHHS BIUIHBY 11€01{TIB BiTIH3-
HAHKUX poaosiiy (A i B) Ha NPOAYKTHBHICTE BePMIKYABTYPH

. YacTka ZocRiAKYBAHOTO (aKTopa ¥ KHBUIBHOMY
["pynn-goxa .
CEPCAORUILI
Konrponshe OC (ocnonnvit cyberpar)
Aocaiani: [ OC 3 1,5 % ucomity A
i OC 3 3,0 % ueonity A
I 0OC 34,5 % neonity A
v OC 3 6,0 % ueoniry A
Vv 0OC 3 1.5 % ucouniry B
Vi 0OC 3 3.0 % neonity 13
vil 0OC 34,5 % neonity B
VIH OC 2 6,0 % ueonity B




7. IPONMO3NINT BHPOBHHUTBY

1. 3 MeTo10 IABHILCHHS IHICHCHBHOCT] POCTY | PO3BHTKY Tidpuna yep-
BOHMX KAMOPHIHCERUY YepB iKiB. 301 bIteHHA X Biomack, edekTuBHOCTI
({pyHKUIOHYBaHHA O1OKOHREPCIAHOIO KOMIMICKCY MPONONYETLCS BAOCKOHA-
aenis 0i0TeXHOI0TI BEPMIKYALTHBY BAHHSA LE/IAXOM BBEACHHA A0 AHBUIBHO-
r0 cepesioBuIita NpUPOAIOro 1ieotiTy COKMPHULBKOIO poAVBHILA 3aKapnaT-
chKol obnacti y 2031 3,0%, abo ncosmitoBmicHoro fazansroBoro Tydy pouo-
guwa 1 lonuuske--11” PiBHeHCHKOT 0051aCTI ¥ 10301 4,5 % Bin mack cyOcTpary.

2. Bruouenda ueoniry COKMPHHLIBKOI'O pofioBrila 3akapiaichkoi obnacri
IO CKIANY ¥UBWIBHOIO CEPEeJORMIN@ RCPMIKYNBTYPH A€ MOMITUBICTh ONEPKATH
HONATKOBIH IPUOYTOK BIA Peani3auii HepB’aKiB ua cymy 15,2 rpu Ha OfiHe noxe.

3. Jlonagaus 1eomitoamicHoro azais1osoro Tydy ponosutia .1 lomvipke—TT
PisHeHCBKOT 0OnacTi y KibkocTi 4,5% Bil Macu cyGCTpaTy CripUA€ IHTEHCH-
(ikawii GioTeXNONOrT BEPMIKYILTHBYBAHAA | JWO3RONAE OTPUMATH JI0/ATKO-
B TIPHOY TOK HA OAHC JIOKE Y CyMi 73,9 rpH.
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