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BIOIHAUKAIIA I BIOTECTYBAHHSA IPYHTIB —- CYYACHI METOJUYHI IIIXO/JU
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Bioinouxauin i 6iomecmyeanns tpynmie — cyuacni memoouuni nioxoou.- Cumouxo’ JLIO., lem’aniox’ 0.C., Cumouxo’
B.B..-Ilpoananizoeano cyyachi memoou OYiHKU eKon02iuH020 CMAHY IPYHMIE 3a 00NOMO2010 Gioinouxayi i OimecmyeaHHs.
Cgimosa npaxmuka niomeepodicye NepcnekmueHicms BUKOPUCMAHHA OIoN02iYHUX 00 €Kkmi6 y GUAGIEHHI AHMPONO2EHHO
00yMo8neHoi Oeepadayii NPUpOOHUX ma NOPYUWEHUX eKOCUCHEM, 8CHAHOBIEHHI 00820CMPOKOBUX MeHOeHYill ix 3MiH ma
6y heproi 30amnocmi 6i0N02IUHUX cucmeM W00 YUHHUKIE PI3HOL npupoou.

Ilepesazor 6ioinOukayii cmany 006KiIsL € me, WO 60HA 0AE 3MO2Y BUSHAUUMU CYMICHY OI0ONI02IYHY AKMUBHICMb GNIUBY
Qizuxo-ximiunux ¢paxmopie eoagomony Ha npupoone cepedosuwge. CyuacHi OOCHIONCEHHS BKA3VIOMb HA me, Wo
NepCneKmMUHUM € GUKOPUCMANHA Memooie Oiomecmysants, AKi € OOCMAMHbO YHIBEPCATbHUMU, 8IOHOCHO WBUOKUMU i
Hedopoaumu. basucom ons npogedennss 6i00iacHOCMUYHUX O0CNIONCeHb € blonociuna akmusHicmy pyumy. Lle cymaphuil
pe3yibmam 00OHOYACHO NPOMIKAIOUUX OIOXIMIYHUX NpoYecis, 0O0YMOBIEHUX HCUMMEQISNbHICMIO I[PYHMOBOI MIKpobiomu.
bionoeciuna diaenocmuka tpynmie 0036015€ GUHAYUMU XApaKmep i CMmyninb aHMpONO2eHHO20 GNAUBY HA TPYHIMOBUL NOKPUS
Ha PAHHIX CMAOISX PO3BUMKY NPOYeECis.
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Bioindication and biotesting of soils - modern methodical approaches.- L.Yu. Symochko', O.S. Demyanyuk’, V.V.
Symochko'.- The modern methods of environmental assessment of soil by bioindication and biotesting were analyzed. World
practice confirms the perspectives of biological objects in detection of anthropogenic degradation of natural and disturbed
ecosystems, establishing long-term trends of change and capacity of biological buffer to the factors of different nature. The
advantage of bioindicating the state of the environment is that it enables to determine the compatible biological activity of
influence of edaphotopes physico-chemical factors on the natural environment. Current research suggests that it is promising
to use biotesting methods that are sufficiently versatile, relatively quick and inexpensive. The basis for biodiagnostic studies
is the biological activity of the soil. It’s a total result of simultaneous biochemical processes, caused by the activity of soil
microbiota. Biological diagnostics of soils allows to determine the nature and extent of anthropogenic impact on the soil in
the early stages of processes.
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Ipyrr y OGiocdepi BHKOHYE BaKIHMBY 3aJIeKHOCTI Bifl UMHHHMKIB  HABKOJMIIHBOTO

ekosoriuny (QyHkmiro. BiH 3HaXxoauTbes y IMEHTPI
Bcix OiocdepHux mporeciB 0OMiHYy pPEYOBHHH i
eHeprii, Bifirpae KIIOUOBY pPOJb CHOIYYHOI JIAaHKH
MiXK OIOJIOTIYHMM 1 TEOJIOTIYHHUM KPYyroodirom, €
EKOJIOTIYHOI0 HIIIeI A 0araTboX BHIIB JKHBHUX
opranismiB (Auaperok u np. 2010; Xasumer 2011;
Heger et al. 2012).

®dopMyBaHHS Ta MIATPUMKA Pi3HOMAHITHOCTI
(hopM KHUTTS — OJTHA 13 HAMBAKIUBIIIMX €KOJOTTYHHX
(YHKIIH TPYHTY, KA pealli3y€eThCs Yepe3 CTBOPEHHS
YMOB, HEOOXIHUX JUIS IKUTTEMISUIBHOCTI KHBHX
OpraHi3MiB: TpoiuHMX, (i3UKO-XIMIUHUX, HI3UYHUX,
TiIPOTEPMIYHUX  TOIIO. AJIGKBaTHO JO YMOB
IPYHTOBOTO cepenoBuIla (dhopMyrOTECS i
(YHKIIOHYIOTH MIKpOOioIleHO3H, (hITOLIEHO3M Ta
yrpynoBaHHs (ayHH, sKi 3HaXOAAThCS Yy MpPsSIMil
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npupoaHoro cepenosuma (Bascompte 2010; The
Microbial ... 2014; Symochko, Patyka 2015).

bioTa i IpyHT y NpUPOIHUX YMOBaX MPOUIIIIH
TpUBajIMii NUIIX KoeBouromii. Humi ix TicHU#
B3a€MO3B 130K 30epiraeThCs Ha PI3HHUX i€PAPXITHUX
PIBHAX CTPYKTYpHO-(pYHKIIIOHATBEHOI OpraHi3amii miel
cuctemu. [pyHTH, 110 3HAXOAATHCS HA KIIMAKCOBOMY
PiBHI €BOJIIOII, MalOTh CTilke MOJiIKOMIIOHCHTHE
yYIpymoBaHHA 0i0TH, pi3HOMAHITHICTh BHJIIB, )KHTTEBI
dbopmu 1 ¢izionoriuni GYHKIIT SKUX BiT0OpaxaroTh
ix BrmactuBOCTi. OIHAK EBOJIIOLIHHO chopMoBaHa
€HICTh TPYHTY W OlOpI3HOMAHITTS Jy)X€ BpasiuBi i
MOXYTb 30anaHCcOBaHO (DYHKI[IOHYBaTH JIMIIE 3a
YMOBU  30€pe)KEHHS  IUIICHOCTI  BCiX  #oro
KOMITOHEHTIB 1 NPHUPOAHHUX JIAHIIIA(TIB 3arajiom
(MenBenes 2002; Nannipieri et al. 2003; Xazues
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2011; Soil ... 2012).

Cy4acHi  JOCHI/DKEHHSI  MiATBEPKYIOTh
NEePCIEKTHBHICTD BHUKOPUCTAHHSA GioyioriyHUX
00’€KTIB y BHSBJICHHI aHTPONOIEHHO OOYMOBIICHOI
Jerpajamii NpUpPOAHUX Ta IMOPYIIEHHX EKOCHCTEM,
BCTAHOBJICHHI JJOBTOCTPOKOBUX TEHJCHIIIH iX 3MiH Ta
OydepHoi 3maTHOCTI OI1OJOTIYHMX CHCTEM IIOJO
YUHHKKIB pi3HOT pupoau (Ctenanos 1991; KazeeB u
np. 2004; Hinyx 2012; IMetpuaenko 2012; Gobat et
al. 2004; Heger, Mitchell 2012).

Exomoriuna OIIiHKa CTaHy TPYHTIB
CKJIaJa€ThCs 3 010I0TIYHOTO MOHITOPHHTY — KOHTPO-
JIF0 CTaHy HABKOJIMIIHBOTO MPUPOJIHOTO CEPEIOBUINA
3a JIOIIOMOTOI0 JKMBHX OPraHi3MiB, 0101arHOCTHKH —
BUSBJICHHS MNPUYUH 3MiHH CTaHy CEpeJOBHIIA 3a
JIOTIOMOTOI0 BH[IIB-IHIUKATOPi, KA BKIOYAE B cebe
Oioinnmkanito Ta OiotectyBaHHs (Posenbepr 1994;
3aBap3in 2004; Hofman 2003; Bardgett 2005; Gobat
2004; The Microbial ... 2014).

IIepeBaroro 6ioiHAMKaLii CTaHy TOBKUIIA € Te,
0 BOHA J]a€ 3MOT'Y BH3HAYHTH CyMiCHY Oi0JIOTiUHY
aKTHBHICTh BIUIUBY  (bi3MKO-XiMIuHHX (akTopis
enadoTony Ha MPUPOIHE cepenoBulne. [HTerpaisbHa
OIIiHKa, 3po0JieHa MeToJaMH Oi0IHIUKAI1, € TOCHUTh
00’€KTHBHOIO,  OCKUIBKH  BpaXxOBYe€ 1  BIDIHB
HEBIIOMHUX  3a0pyJQHIOBadiB, SKi  HEMOXIJIHBO
BH3HAUHATH (i3uKko-ximigHuMu MeTtomamu (bemureit
Ta iH, 2011).

OCHOBHUMH BHUMOTaMH 10  TOKa3HHKIB
010JIOT1YHOT aKTHBHOCTI, SIKI MarOTh OyTH 3aiydeHi
JUIS TIPOBEJCHHS 010[IarHOCTUYHUX JOCIIKCHb, €:
iHpopMaTUBHICTb, BHCOKa 4YYyTJIMBICTb, perpe-
3CHTATHBHICTh, JOCTYIHICTh Y METOJHYHOMY BHKO-
HaHHI, a caMe JJOCiKCHHS TOBUHHO MaTH HEBEIIUKY
MOXUOKYy  Ta  XapaKTepPH3yBaTHCh  IPOCTOTOIO
pm3HaueHHs (IIlepcroboeBa 2008; Anekceea 2015)
[lepcriekTHBHIM €  BHKOPHCTaHHS  METOIB
OioTecTyBaHHS, AKi € IOCTaTHRO YHIBEPCAIbHHUMH,
BiIHOCHO MBUAKWAMU 1 Hegoporumu (I'ydauor 2010;
Jxypa 2011). BoHr 103BONSIFOTH OTPUMATH iHTETpa-
JBHY TOKCHKOJIOTIYHY XapaKTEPHCTUKY NPHPOTHUX
CEepeIOBUIN HE3aJIe)KHO BiJ CKIaxy 3a0pyIHIOIOUYHX
pevoBuH. OHUM i3 MPOBITHUX OIOJOTIYHUX METOJIIB
OWIHKA  CTaHy  HABKOJHIIHHOTO  MPUPOJIHOTO
cepenoBumia € (Qiroinaukamnis. B ocHOBi diTo-
TECTYBaHHA UYTJIUBICTH POCIUH JO CK30TCHHOTO
XIMIYHOTO BIUIMBY, IO BHABISIETBCS Yy 3MiHI
pocToBUX 1  MOPQOJOTIYHMX  XapaKTEPUCTHUK.
OCHOBHMMH BHUMOTaMH JI0 3aCTOCOBYBaHHS METOAY
GbiToTeCTYBaHHSI € EKCIIPECHICTb, JOCTYIHICTh 1

OpOCTOTa  CKCICPUMEHTIB,  BIATBOPIOBAHICTH 1
JIOCTOBIPHICTB OTPUMaHUX pe3yJibTaris,
€KOHOMIYHICTb.

Bioyoriyni  iHOWUKATOpPW  MarOTh  HHU3KY

nepesar. Ilo-mepie, e BHCOKa YyTAMBICTH JO il
30BHIIIHIX YUHHMKIB. [lo-Apyre, BOHHU JTO3BOJSAIOTH
MPOCTEKUTH 33 HETATUBHUMH IMPOIECAaMU Ha PaHHIX
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CTaJlisIX PO3BUTKY TPOLECIB.

B. Mensenes (2002), B. Ilatuka (2015),
®. Xasues (2011) I'. Iytunceka (2006), B. Credypax
(2009), O. IllepcroboeBa (2008) BBaXkarOTh, IO
MIKpOOIOJIOTiYHI MOKa3HUKH IPYHTY SIK HaWOuIbII
iHpopMaTUBHI 1 YyTJIUBI, MOBMHHI OyTH BpaxoBaHi
IPU  TIPOBEACHHI  KOMIUIEKCHOTO  MOHITOPHHTY
TPYHTIB.

Bazucom mist mpoBeneHHs 0i0qiarHOCTUIHUX
JIOCTIKeHb € Oi0oJIoTiYHa aKTHBHICTH IPYHTY — L€
CyMapHHH pe3yibTaT OIlOXIMIYHMX IPOIECiB, IO
BinOyBaroThCA OJHOYACHO, 1 00yMOBIIEHUX
KHUTTESIIBHICTIO IPYHTOBOI MIKpOOiOTH.
[MonidyHKUiOHANBHICTE MIKPOOpraHi3MiB Jae im
3MOry OpaTd ydacTb y NPOTHICKHHX Ol0XIMIYHHX
peakuisix IPyHTY, 3a0e3ledyloud TpH  LbOMY
(yHKIIOHYBaHHS, MPOXYKTUBHICTH 1 T'OMEOCTa3
ekocuctemu (AHapitok 2001; Brussaard 2007,
Symochko, Patyka 2015).

Bionoriyna giarHOCTHKA TPYHTIB JI0O3BOJISIE
BU3HAYNUTH XapakTep 1 CTymiHb AaHTPOIOTCHHOTO
BIUIMBY Ha TPYHTOBHUH IMOKPWUB Ha paHHIX CTaisx
PO3BHUTKY NPOIIECIB.

Iix qac MIPOBEICHHS €KOJIOTIYHUX
JOCIIKEHb TPYHTY BHKOPHCTOBYIOTH JBa BHAN
EKOJIOTIYHUX CTaHAapTiB. [lepmmii — e TpUpoOIHUI
CTaHaapT, SAKAN BIIOBIIAE LIUTMHHHAM,
HETOPYIICHUM TpyHTaM. JIpyruii — aHTpONOTEeHHUI
eKOJIOTIYHMI cTaHmapT, skuii chopmyBaBcs 3a
JIOBIOTPHBAJIOTO  BIUIMBY  OYIb-SIKOT  JiSJIBHOCTI
aroguHU. JInsi arpoekocucTeMu 3a TaKMH CTaHAapT
NPUIMaIOTh KOHTPOJIbHI BapiaHTH (IUISTHKH), SIKi
3a3HAIOTh TPHUBAJIOTO CHUCTEMaTHYHOTO
aHTpornoreHHoro BBy (Mensene 2002). Jlns
BUSIBJICHHSI 1 OI[IHIOBAaHHS CTYIEHS IIOPYLICHHS
E€KOCUCTEeMH HEOOXiHO TOpIBHATH Oymb-sAki i
MOKa3HUKH 3 QHAIOTIYHUMH  HETOPYIIEHOI
€KOCUCTEMH, TaK 3BaHOT'O €TajoHy. ToMy IpyHTOBUH
CTAJIOH — 1€ IPYHT y BHXIJHOMY CTaHi, SIKUH €
CBOEPITHOIO TOYKOIO BiMJIIKY IJIS BCIX HACTYITHHX
MOPIBHAHD Y TIPOIECi TPHBAINX CHCTEMaTUYHHX
CIOCTepEeXXeHb, Yy T.4. MOHITOpHHTY. Hai6inbm
00’€KTUBHUM €TaJlOHOM € I[UIMHHHH, Oa)kaHo
aOCOJIOTHO 3aloBIMHUH IPYHT, SIKMH HE 3a3HaE
AHTPOIIOTCHHOTO BIUIMBY, TOMY IIOPiBHSHHSI TaKOTO
IPYHTY i3 OpHHMH TIpyHTaMH, Ja€ OOIPYHTOBaHi
BHUCHOBKHM IIPO 3MIHM OCTaHHIX Y aHTpPOIIOTEHHOTO

BILIMBY.
MikpoopraniamMi  IpyHTy €  YYTJIHBHUM
IHIMKATOPOM  CepeloBHINA  ICHyBaHHI.  BoHHM

pearyroTh Ha HalMEHIll 3MiHH, IO BiJOyBalOThCS Y
IpyHTI 3a gii YMHHUKIB pi3HOi mpupomu i
MOXOJKEHHS, TOII SIK Ha PIiBHI BHIIMX OpraHi3MiB
(HampuKIaa, POCIAMHU) TaKi 3MIHH MPOSIBIISIOTHCS

3HaYHO  Mmi3Himie. BmacHe — MikpoOiora, i
TaKCOHOMiYHa 1  (yHKIIOHaTbHA  CTPYKTYpa,
OiooTiyHa AaKTHBHICTP MOXYTh BHCTYHATH 5K
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eKOoJIOTiYHI W OioXiMiuHI 1HAMKAaTOpH Mii pi3HUX
AQHTPOIIOTeHHUX YMHHHUKIB Ta 3MIHM IPYHTOBO-
Ki1iMaTHYHUX yMOB (AHanbeBa 2002; Kypmum 2009;
Craxypiosa 2007; Cumouko 2010).
Mikpo06iooriuHa xXapaKTepuCTHKa IPYHTIB —
HaWOUIbII CKJIa{HUH po3in IPYHTOBOI1
OiomiarHOCTHKU. Pi3Ha dYyTIMBICTH KOMIIOHEHTIB
MIKPOOHOTO YIrpyMOBaHHA TIPYHTY 0 il Pi3HHUX
OioTHyHMX Ta abiOTMYHWX YWHHHKIB, Vy T.U.
QHTPOIIOTCHHOTO BIUIUBY, IIPU3BOJHTH 10 BUIIAJAHHS

HallMEHII  CTIMKUX WOTO JIAHOK, TMOPYIICHHS
MPUPOJHOT PIBHOBArM MDK OKPEMHMH TpyIaMu
MikpooprasizmiB. CBO€l0 4epror, I¢ 3MIHIOE

IHTEHCHBHICTh OKPEMHX CTa/lil POLECiB Kpyrooodiry
0I0reHHUX €JIEMEHTIB, IO MPU3BOJIUTH IO Jerpatariii
IPYHTIB, iX Aerymidikanii, TOpyIEeHHS eKOJOTIYHUX
(GyHKLIH Ta BTpaTH IPYHTOBOI pojrodocTi. ¥ uuci
(axTosoriyHUX 1 (QYHKIIOHAIBLHUX KPHUTEPIIB CTaHy
IPYHTOBOT'O MIKpOOIOLIEHO30B TPaTUIIHHO
BUKOPUCTOBYIOTh  YHCENBHICTh OKPEMHX  BHJIB
MIKPOOPTaHi3MiB, @ TaKOX IX EKOJOTO-TPO(IYHHX i
¢ysaxmionansaux rpyn (Kopecyn 2006; Craxypiosa
2007; Doelman, Eijsackers 2004; Faust 2012).
Bynp-sixkuii  MIiKpoOIOLIEHO3 CKIIQIAEThCS 3
MIKpPOOpPraHi3MiB  pi3HMX  (QYHKIIOHANbHUX 1
TAKCOHOMIYHUX TPYII, SIKi Pi3HATHCS BUMOTAMHU JO
YMOB CEpEJOBUINA, JKUBJICHHS Ta JUKEpeTa EHeprii.
KimpkicHe CHiBBIZHOWICHHS MDK IINIMH TpYyIIaMu
MOBHICTIO 3aJ€XHUTh Bl yYMOB HaBKOJHIIHBOTO
MIPUPOJTHOTO cepenoBHma (a0iOTHYHUX 1 OIOTHYHIIX
YHUHHUKIB), B SKUX (DOpPMYyeThCS MIKpOOHWI IIeHO3
(Miguel 1991; Aislabie 2013; Schulz 2013).
Exonoriynuii craH IpyHTY arpoeKoCHCTEMHU
XapaKTepu3yloTh PpIi3HI TOKa3HUKH pIBHA HOTo
010JI0TIYHOT AKTUBHOCTI, SIKi 3aJeKaTh Bl TUIY Ta
pOJIOUOCTI caMe TIPYHTY, a TaKOX 3aCTOCOBaHUX
arposaxoniB (Cmmouko 2010; Jlem’sHiok 2016;
Hawksworth 1991; Symochko 2015). Coero "eprotro
MIKpOOHE  YIpYNOBaHHS  KUIBKICHO 1  sKICHO
3MIHIOETBCSI TIpU BHECEHHI y TPYHT OyIb-SKOTO
cyOcTpary, 0cOOIMBO OPTraHIYHOTO TOXOHKCHHS, SKi
BiZIPI3HAIOTECS 32 TIOKHUBHICTIO, CKJIAaJOM PEYOBHH,
IHTEHCHBHICTIO pO3KJIagaHHs (IecTpyKiii) Too,
TOMY aKTHMBI3Y€ Pi3Hi 32 (QYHKIIOHAIBHICTIO IPYHTOBI

MikpoOHi momyssimii.  Ciig  BpaxoByBaTH, LIO
NECTPYKIis OpTaHIYHUX PEUOBHH 1 aCHUMIIAIS
MiKpOOHUM  yIpYNOBaHHSAM  Ta  POCIHHAMH

JOCTYMHUX TpPOAYKTIB iX pO3KIay MiABUILYE
POAYKTHBHICTh arpOCKOCHCTEM HE JIMIIE B ACIEKTi
OTPUMaHHSI CLUILCHKOTIOCIIONAPCHKOT MPOAYKIii, a i B
ACTEKTi BiJHOBJICHHS, 30CPE)KCHHS Ta IIiBUIICHHS
pPOAIOYOCTI IPYHTY, L0 € JAyXe aKTyaJbHUM
3aBJJaHHM Cy4acHOI arpOeKOJIOT YHOT HayKH.
BaxnBumu MOKa3HUKaMHU CTaHny
MIKpOOiOIIeHO3y ~ IPYHTY €  CITiBBiTHOIICHHS
YUCETBHOCTI MEBHUX EKOJIOTO-TPOQIUHUX TPy
MIKpOOpPTaHi3MiB 332  SIKIMH  PO3PaxOBYIOTh
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koedilieHT  MiHepaniziuii-iMooinizarii, oJIiro-
TpodHoCTi, nenoTpodHOCcTi, rymidikauii Ta iH. Bonn
BKa3ylOTh HAa CIPSAMOBAHICTh MIKPOOiOIOTIYHUX
NPOLIECIB, IO BIIOYBAaIOTBCS Yy IPYHTI, y CTOPOHY
jerpajamii abo BiJHOBJIEHHS HOTO POMIOYOCTI
(Anppirok 2001; Maninoscbka 2014).

Bunosy PI3HOMaHITHICTb MiKpOOHHX
yIPYNOBaHb OLIHIOIOTH 332 JONOMOTI'OK EKOJOTIYHHX
innexciB — Illennona Ta Cimncona. bararo
IOCJIIIHMKIB BBAXKarOTh, IO 3JAaTHICTh €KOCHCTEMH
MITPUMYBaTH TOMEOCTa3, TOOTO CTaH JWHAMIYHOL
piBHOBArH, BU3HAYAECTHCSA CKJIAIHICTIO
nomyHKIIOHATBHUX ~ 3B’SI3KIB T4 BHJIOBUM
PI3HOMaHITTAM IPYHTOBUX MIKpOOpraHi3MiB
(Hawksworth 1991; Nannipieri, Ascher 2003).

Crpyxktypa IPYHTOBOTO MiKpoOHOTO
yIpyIoOBaHHS MOXKE 3MIHIOBATHCS Y BIJANOBiAb Ha
3MiHY IapamMeTpiB HABKOJHIIHBOTO CEPEAOBHIIA,
TOMY MOXE CIIyTryBaTH JIarHOCTUYHHM KPHTEPIEM.

3okpema, BHCOKe abo0 3pocTalode y CTPYKTYpi
MiKpOOioeHO3Y CIIiBBiJHOIIICHHS MIKpO-
MineTy : Oakrepii y  IpyHTI 3aIIPOIIOHOBAHO
BUKOPDUCTOBYBAaTH  SIK  IHAMKATOp  IOBEPHEHH:

€KOCUCTeMH JI0 TMpupogHoro crany (Bardgett 1999;
The Microbial ... 2014; Bailey 2002).

TakoX  BHKOPHCTOBYIOTH  OKpeMi  BHIU
MIKpPOOPTraHi3MiB sIK TeCT-00’€KkTH. 30Kpema, y
OLTBIIOCTI OCHIKEHb €KOJIOTIYHOTO CTaHy IPYHTY
BHKOPUCTOBYIOTh 0OakTepii poxy Azotobacter sk
IHAWKATOp CHPHUATIMBUX EKOJOTIYHHX YMOB IPYHTY
Ta #Horo pomrodocTi. OCOONMBO UYTIUBHM MIOAO
HEeraTuBHOI Jii MNPUPOJHMX Ta aHTPONOTEHHHX
YUHHMKIB, 30KpeMa 3a0pylnHIOBa4iB, €  BHJ
Azotobacter chroococcum (Auapitok 2001; Simule
2009).

MikpoOHa OioMaca € BaXJIMBHM, XHBHM i
abiTbHUM ~ KOMIIOHEHTOM  OPTaHidYHOi pPEYOBHHH
TPYHTY 1 HOTO TIPUPOTHUM MIKPOOHHMM MOTEHIIIaJIOM,
o0 [J03BOJISIE IEH TOKa3HWK IIHPOKO BHKOPH-
CTOBYBAaTH TIpH OIIHIOBaHHI SK CTaHy MIiKpO-
Oiomeno3y, tak i rpyuty (I'opobmosa 2016).

IIporpamor0  CTaHZAPTHOTO  MOHITOPHUHTY
IpyHTIB YKpaiHM 3ampoIlOHOBaHO Taki Oiofia-
THOCTHYHI TTOKa3HUKHU: AaKTHBHICTh a30T¢iKcalil;

HiTpudikaniiiHa, aMmoHi(ikamiiiHa, neHiTpudikamniiina
3[IATHICTh, AKTHBHICTh IEPOKCHAA3H, MOIi(EHOIO-
KCH/a3y, NETiporeHasy, iHBepTasH, a TaKoX CyMa-
pHa OioJIOTiYHA AKTHBHICTh — TPOJYKYBaHHS M-
okcuy kapbony (Mensenes 2002; [Tatuka 2002).
Kpim TOro, y mpaxTuii JOCHIPKEHb IIUPOKO
BUKOPHUCTOBYIOTh IHTETpOBaHI IOKa3HUKH €KOJIO-
TIYHOTO CTaHy TIPYHTY: BIAXWJICHHS YHCEIBHOCTI
MIKpOOpPraHi3MiB BiJf MeX iX NPUPOJHOI HOPMH,
BMICT oOpraHiuHoro kapOoHy, BMicT KapOOHY Ta
HITPOTeHY B MiKpOOHIiii Oiomaci, 4aCTKy MIiKpOOHOTO
BiJl 3arajbHOrO OpraHiYHOro KapOOHY TIPYHTY,
3aranmpHy OioreHHicTh;, Tomo (Hofman 2003;
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Symochko 2015).

OpHUM 3 BaXXJIMBUX IOKAa3HUKIB, 10 BU3HAUAE
CTaH 1 aKTUBHICTh MIKPOOIOIICHO3Y IPYHTY 3a Pi3HOTO
BIUIUBY OIOTMYHMX 1 aOIOTMYHUX YHHHHKIB €
(epMeHTaTHBHA aKTHBHICTh. JIOCTIKEHHS B IIiif
obmacTi mpoBOAMIUCS OararbMa BYCHUMH (AFOIOB
2011; Fogarty 2012; Shukla 2012). siki BcTaHOBWIH
BHCOKY  e(EKTHBHICTH  Ta  TIEPCIEKTHBHICThH
BUKOPHCTAHHS I[bOTO TOKAa3HWKA JUI J[IarHOCTHKH
MUHAMIKH POJIOYOCTI TPYHTY 3a BIUIMBY pi3HHX
AHTPONIOTEHHUX 1 TNPUPOAHMX YHHHHKIB  Ha
€KOCUCTEMH. 3aBIAKH OilOKaTaJiTHUYHUM IpoIecaM,
IPYHTH 3IIHICHIOIOTH HalBaKJIMBiLI
GioreoneHoNOT YHI (QyHKILIi: T'yMyCOBO-€HEpreTHYHi,
TpodiyHi, CaHiTapHOBIAHOBIIOBAJIbHI TOLIO.
[lokazaHo, IO AKTHBHICTb IPYHTOBHX (HEPMEHTIB
MOXKE BHCTYNATH JOJAaTKOBMM  JiarHOCTHYHHUM
MIOKa3HUKOM  POJIOYOCTI  IPYHTY,  YYTJIHBHM
IHAWKAaTOPOM ISl OIUHKH PIiBHS Aerpajamii IpyHTY y
MIPUPOJHUX E€KOCHCTEMAX. DepMeHTaTUBHUI
MOTEHIIia] TPYHTIB 3aJIeXKHUTh BiJl KUTTEMISUTBHOCTI
IpyHTOBOi  OioTH, cCKiIamy  MiKpoOioIOTidHHX
YIPYIOBaHb, TOMY OyIb-iKi 3MiHH MiKpOOOLIEHO3Y
BioOpaxkaroThcsi Ha (PepPMCHTATHBHIA aKTHBHOCTI
(Wyszkowska et al. 2002; Lin et al. 2009).
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