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Ilpn ucciaenoBaHuM BIUSIHUS 3arpsi3HEHHs cepeOpOM Ha aKTHBHOCTH KaTanasbl TPEX TUIIOB MOYB, HaubOoiee
XapaKTepPHBIX IO T'€HETHYECKUM CBoiicTBaM Ui tora Poccun, B OOJBIIMHCTBE CIydaeB OBIIO OTMEYEHO
CHI)KEHHE JaHHOro mnokaszarens. CTeneHb CHIDKEHUs] aKTHBHOCTH KaTallasbl 3aBHCENa OT J03bI cepebpa u
skcrio3uiy. HanbGonee TOKCHYHBIME JUIs depHO3eMa oOblkHOBeHHOTO ObutH ;o3B! 10 m 100 VK, Oypas
JiecHasl 0YBa OKasayjach Oojiee WyBCTBHTENbHA K 3arps3HEHHIO IPH MHHHMAJIbHOM KOJIHMYecTBe cepebpa B
pasmepe 1 VK (1 mr/kr). [Ipu cpaBHEeHUH yCTOMYMBOCTH TpEX THIIOB ITOYB K 3arpsI3HEHUIO cepeOpoM ObLI
TIOJTy4YeH CIIEAYIOMUH psii: YepHO3eM OOBIKHOBCHHBIM > cepolecku > Oypas JjiecHas modsa. BeposiTHO, 31O
00YCIIOBJIEHO JIETKMM I'PaHyJIOMETPUUECKUM COCTaBOM CEPONECKOB M KUCIIOI peakimel cpepl OyphIX JECHBIX
nouB (pH = 5,8), a Taxke HU3KUM cofep)kaHHEeM opraHmyeckoro BemiectBa (2,3 u 1,8 % COOTBETCTBEHHO),
YTO CMOCOOCTBYET BBICOKOH IOABMIKHOCTH M BBICOKOW TOKCHYHOCTH cepebpa B 3TuX mouBax. llpu
UCCIIEIOBaHUN BIMSHMS cepeOpa Ha aKTUBHOCTh KaTala3bl YEPHO3eMa OOBIKHOBEHHOTO MaKCHMAabHOE
CHIDKEHHE IoKazaTenst Obuto 3adukcuposaHo Ha 30 cytku nocine 3arpsisHenus. Ha 90 cyrku npu 100 YK
HaOofany TEHAEHIUIO K BOCCTAHOBJICHHIO, OJHAKO KOHTPOJbHBIC 3HAUCHUs HE OBUIM JOCTUTHYTHL
UepHO3eMBl OTIMYAIOTCS BBICOKOH UHCICHHOCTBIO MHMKPOOPIaHU3MOB U BBICOKOH HMX aKTHBHOCTBIO, a
MEXaHU3MBI TOJIEPAaHTHOCTH K 3arps3HEHUI0 00ECIIEYNBAIOT JIETOKCHKAIMIO TI0YB OT BO3JEHCTBUS cepedpa.
Knrouesvie cnoga: cepebpo, aKkTHBHOCTh KaTajdasbl, MO4YBA, 3arps3HEHHE, YEPHO3EM OOBIKHOBEHHBINH,
ceporeckd, Oypas JiecHas ouBa.

BBEJIEHHE

B cBsizn ¢ mMpoKuM HMCTIONb30BaHUEM MPOAYKIMKA Ha OCHOBE HAHOYACTHI] cepedpa
YBEIUYMUBACTCS PHUCK 3arpsA3HCHUS] TOYBEHHOTO IIOKPOBA U TOBEPXHOCTHBIX BOJ,
MOCKOJIBKY 3JIEMEHT B Takoi (opMe crocoOeH BBIMIEIAYUBATECS M3 HCXOMHOTO
MaTepuana [1]. Bce 0osibliie TOSBISETCS T0Ka3aTeIbCTB TOKCUYHOCTH Pa3IHMUHBIX (HOpM
cepeOpa Ui KUBBIX OPraHW3MOB HE TOJBKO BOJHBIX, HO W HA3eMHBIX HKOCHCTEM.
Cepebpo, HakarIMBasCh B MOYBE B OOJBIIMX KOJIMYECTBAX, KaK M JPYTHE TSDKEIBIC
METaJUIbI, CITIOCOOHO OKAa3bIBaTh TOKCUYECKOE JIeHCTBHE Ha (QU3MYECKHE, XUMUYECKUE U
OMOJIOTMYECKHE CBOWCTBA TIOYBHL. BBICOKHME KOHIGHTpaIuu cepedpa BBI3BIBAIOT
WU3MEHEHHUE U 00JIee KOHCEPBATUBHBIX TIPU3HAKOB MOYBKI, TAKUX KaK T'yMYCHOE COCTOSIHHUE,
cTpyktypa, pH cpenbt u ap. CymiecTBeHHbIE W3MEHEHHS 3aTParuBalOT OMOIOTHYECKHE
CBOICTBa IIOYBHI: CHIDKAETCS 00INas YHCIEHHOCTh MHKPOOPTAaHH3MOB, CYXAeTCsS WX
BUJIOBOH cocTaB (pa3HOOOpasme), M3MEHSCTCS CTPYKTypa MHKPOOHOIEHO30B, TaaacT
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MHTEHCUBHOCTb OCHOBHBIX MHKPOOMOJOIMYECKHX IPOLIECCOB M aKTMBHOCTH IOYBEHHBIX
¢epmenToB u T. . [losToMy wuccienoBaHne aKTHBHOCTH (EPMEHTOB MOXKET OBITH
WCIIOJIB30BaHO JJIsl BBISIBIICHHS OCHOBHBIX M3MEHEHHH B TIOYBEHHOW cpeje MO BIUSHHEM
cepebpa [2]. B nutepaType CyliecTByeT MHOTO OCTOBEPHBIX AAHHBIX O TOKCHYECKOM
BIAMSHMM Pa3Id4HbIX (GopM cepeOpa Ha mouBeHHble Oaktepum [3-5]. Kpome Toro
M3BECTHBI CIy4ad HE TOJNBKO HHIMOMPOBAaHUS aKTUBHOCTH MOYBEHHBIX JETHAPOTrCHA3,
ypeassl [6], docdaraspl [2], HO U CTUMYISIHUS aKTUBHOCTH ypeasbl u Qocdarasbl [7]
MaJBIMH JT03aMU cepedpa.

OnHako, BiMsHUE cepeOpa Ha AaKTUBHOCTh KaTajas3bl II0YB B COBPEMEHHOM
auTepatype He OOHapyXeHo. B CBS3M C O3THM SBISeTCS AaKTyaJbHBIM H3yueHHE
AKTUBHOCTH 3TOro ()epMeHTa IpU 3arpsS3HEHUH CcepeOpoM, IOCKOJIbKY aKTHBHOCTb
KaTaJla3bl SIBJISICTCS MOKA3aTeJIeM HNOTEHLUAIBHONW OMOJIOTHYECKOW aKTUBHOCTH IIOYBBI U
OTpakaeT MHTEHCUBHOCTH MPOLIECCOB MUHEPAIN3ALN B HEH.

Henpto HacTosAmerd paboThl OBUIO HM3YYWUTh BIUSHHUE 3arpsi3HEHUs cepeOpoM Ha
aKTUBHOCTh Karaja3bl IO4YB tora Poccuu, 3HAYUTENBHO pa3IMYAIOIIUXCA IO
YCTOMYMBOCTH K XUMHYECKOMY 3arpsi3HEHHIO: YEePHO3EMOB, OypBIX JIECHBIX IIOYB WU
CEPOIECKOB.

MATEPHAJIbBI 1 METO/bI

B kadecTBe 0OBEKTOB WCCIEOBaHUS OBUIM BBEIOpAaHBI TPH THIIA MOYB fora Poccuw,
pa3nUYHbIC 10 CBOMM FeHETHUECKUM CBOICTBAM: Y€pPHO3eM OOBIKHOBEHHBIH, CEPOTIECKU
Oypast JlecHas mo4yBa. DKCIEPUMEHT MPOBOIMIN B TaOOPATOPHBIX YCIOBHSX.

OO6pa3ier mouB ObIIa oToOpaHa u3 BepxHero ciost 0—10 cM, MockoIbpKy cepedbpo, Kak
U JpYTHe TSDKEJble METaJUIbl, OOBIYHO JETOHMPYETCSI MMEHHO B MOBEPXHOCTHOM CIIOE
nouBsl [8]. XapaktepucTika MecT 0TO0pa mpo0 MoyYB npeacTaBieHa B Tabnuue 1.

Tabauua 1
XapakTepucTHKA MeCT 0TOOPa Npod Mo4B
Hazpanue Mecto o160pa ['eorpaduyeckue Tun yroms Copnepxanue pH §
THUTIA TIOYBHI KOOPIMHATHI rymyca % | (BOAHBIN)
UepnHozem 1. PocToB-Ha- 47°14'17.54"c.am., | mantHs
o0ObikHOBeHH | JloHY, 39°38'33.22" B.1.
9 N 3,7 7,8
Bl Boranndeckwuii caj
Ji0[0)%
Ceponecku PocroBckas 47°46.015' can. | pa3HOTPaBHO-
o0sacTh, YCThb- 40° 51.700' B.1. 3J71aK0Bast 2.3 6,8
JloHeukuii p-H. CTeIlb
Bypas PecmyOimuka 44°10.649' c. | TpaboBo-
JIecHas Appires, 11. 40°9.469' B.11. OYKOBBII 1,8 5,8
1oYBa Huxens Jiec

[Tockoneky mpemensHO momyctumas kormeHtpanus (ITJIK) cepebpa B mouse He
pa3zpaboTaHa, ero CojJepKaHHe BBIPAXKATH B BUJE YCIOBHO JOIyCTHMOM KOHIICHTPAIHMH
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(VIK). 3nauenuss YJIK ObUIM TPUHATHEI PaBHBIMH TpeM (POHOBBEIM KOHIICHTPAIHSIM
cepebpa B mmouBe. IT0 00yciaoBieHo TeM, uTo I1JIK OoapImuMHCTBA TSHKEIBIX METaIOB U
METaJUIOUJOB COCTABISIIOT OKOJO TpeX (OHOBBIX KOHIEHTpauuii B mouse [9]. Cpennee
(dhoHOBOE conepxanue cepeOpa B mouBe no B. A. Anexceenko (2013) [10] cocraBnsier
0.37 wr/kr. CootBerctBenno, Y/IK mpursuim paHoi 1 wmr/kr. UtoOBl A00MTHCS
paBHOMEPHOI'O pacIpefeNeHus cepedpa B MOUBE, BHOCHIIM XOPOIIO PACTBOPUMBIN B BOZE
HuTpar cepedbpa (AgNO;), B xomuuectse 3, 30 u 300 ¢onoBeix koHueHTpammi (1, 10
100 MI/KIr COOTBETCTBEHHO).

O6pasusr mouBs! (1 Kr) HHKYOMPOBAIM B TUIACTHKOBBIX BETETAIIIOHHBIX COCYaX, B
TPEXKpaTHOH OHMOJIOTMYECKON MOBTOPHOCTH, IIpH KOMHATHOH Temreparype (20-22 °C) u
ONTUMAJILHOM yBIakHeHUHU (60 % OT MONEeBOM BIArOEMKOCTH).

Brei0op akTUBHOCTM KaTranas3bl, KaK TPEACTABUTENS KiIacca OKCUAOPEIYKTa3, JJIs
OIICHKHA COCTOSIHHISI TIOYB IIOCJIE 3arpsi3HEHUsS cepeOpoM ObLT 00yCIIOBIEH TEM, YTO
MMEHHO 3TOT KJIacC ()epMEHTOB Hamboiee YyBCTBHUTEICH K XMMHUYECKOMY 3arpsi3HEHHUIO
[11-14]. AkTUBHOCTH KaTaja3bl OTPaXaeT MHTEHCUBHOCTDH MPOLIECCOB MUHEPAIU3ALNH B
MOYBE W SBISIETCS UYyBCTBHTEIHHBIM ITOKA3aTEIEM OHOJOTUYECKOTO COCTOSHHS TOYB.
AKTHUBHOCTH KaTaJla3bl 4epHO3eMa OOBIKHOBEHHOTO omnpenessumm depe3 10, 30 u 90 cyrok
MOCJIe 3arpsi3HEHHs, CEpPONecKoB U Oypoii JecHol mouBsl yepe3 10 cyTok mocie BHECEHHUs
cepebpa B mouBy. JlabopaTopHO-aHAIUTHYECKUE HCCIEAOBaHUS OBUIM BBHIMOIHEHBI C
WCTIOJIb30BaHUEM OOIIETIPHHATHIX METOIOB B OMOJIOTHH, TOYBOBEACHNN U dKoJorud [15].
AKTUBHOCTb KaTaJla3bl ONpENesUIM Ta30METPHYECKUM METOAOM IO  METOAMKE
A. I T'anctsaa (1978) [16]: mo o0beMy pa3noKEHHOW MEPEKHUCH BOAOPOna 3a 1 MHUH U
mmMepsiidi B M1 O, B 1 T mouBer 3a 1 muayTy (n = 36, B 3 Oumomornueckux u 4
AHAIUTUYECKHUX TIOBTOPHOCTSIX).

JIOCTOBEpHOCTh TOTYYEHHBIX PE3YIHTATOB OLIEHUBAIHU C TIOMOIIBIO TUCTIEPCHOHHOTO
aHajan3a v MOCIEAYIONNM ONpeIelIcHHEM HauMeHbIIeH cymecTBeHHoM pazHoctu (HCP).

PE3YJIBTATBI 1 OBCYXJIEHUE

[Tpu uccnenoBannu BIUSHUS cepeOpa Ha aKTUBHOCTH KaTaja3bl ITOYB B OOJIBIIIMHCTBE
Cy4yacB HaONIOaId CHIDKEHHE JaHHOTO Tmokazatens (puc. 1). Jlmsa OonbImmHCTBA
TSDKENBIX METaJUIOB, B TOM YHMCIE JJIsl cepebpa, XapaKTepHO WHTHOMPOBAaHUE aKTUBHOCTHU
¢epmentoB [11]. Ilpu BHecenmm B mouBy cepebpa B koimyectBe 10 m 100 YK
HAOJI0JAJIOCH CHIDKECHUE MTOKA3aTelsl aKTUBHOCTHU KaTaia3bl CEPOIIECKOB M Oypol JIeCHOMH
mouBsl Ha 21-28 % ot koHTposa. UepHozem oObikHOBeHHEIH 1 ipr 100 Y IK 6511 Gostee
YCTOHYHB K 3arps3HCHUIO: aKTUBHOCTh ()epMeHTa CHU3MIACh Ha 11 % OT KOHTPOJISL.

[lpu cpaBHEHWUM YCTOWYMBOCTH TPEeX THUIIOB TOYB K 3arps3HEHUIO0 cepeOpoM I1o
aKTHBHOCTH KaTana3bl ObUT TOJYYEeH CIEAYIOIWN psAl: YepHO3eM OOBIKHOBEHHBIH >
CEpOMECKH > Oypasi JiecHas o4Ba.

Bonee HM3Kas yCTOWYMBOCTD K 3arpS3HEHHUIO CepeOpPOM CEPOTIECKOB U OYPBIX JIECHBIX
Mo4YB OO0YCJIOBJIEHA JIETKMM TPaHYJIOMETPUYECKHM COCTaBOM CEPOIECKOB W KHCIOH
peaknmeit cpembl OyphIXx JecHBIX TouB (pH = 5,8), a Takke HU3KUM COACpKAHUEM
opraamyeckoro BemectBa (2,3 u 1,8 % COOTBETCTBEHHO), YTO CIIOCOOCTBYET BBICOKOM
MOJIBYKHOCTHU ¥ BRICOKOW TOKCHUYHOCTH cepedpa.
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Puc. 1. Bmusaue 3arpssaenus cepedbpom (1, 10 m 100 Mr/kr) Ha aKTHBHOCTBH
Karajga3bl MOYB C Pa3IMYHONW YCTOMWYMBOCTHIO K XHUMHUYECKOMY 3arps3HEHUI0, % OT
KOHTPOJIS

AHaJOTHYHBIE 3aKOHOMEPHOCTH OOJIBIIEH YCTOWYMBOCTH YEPHO3EMOB OBLIH
MOJTy4YEHBI PaHEee IS IPYTUX TSHKEIBIX METAJUIOB, TAKHX KaK CBUHEI], XPOM, ME/b, HUKEIh
[11, 13].

UYepes 10 cyrok mociie 3arpsS3HCHHsS MaKCHMAalIbHBIM TOKCHYECKHH 3(PQeKT Ha
aKTUBHOCTH KaTaJla3bkl YepHO3eMa OOBIKHOBEHHOTrO okaszana jo3a 100 mr/kr (100 Y/K),
YTO TIOKA3bIBAET BHICOKYIO CTEIICHh YCTOWYMBOCTHU JIAHHOTO THUIIA MOYBHI, IO3TOMY OBLIO
M3Yy4CeHO BIUSHUE cepedpa Ha mpoTsHkeHuH neproaa 90 cyTok.

UccnemoBanne AWHAMUKKA  HW3MEHEHHS  AKTUBHOCTHM — KaTaja3bl  depHO3eMa
OOBIKHOBEHHOTO B TeueHHe 90 CyTOK mocie 3arps3HeHHs cepeOpoM BBISBIIIO, YTO 3TO
MIPUBOJINUT K CHIDKCHUIO aKTHBHOCTH KaTanas3sl Ha 10—15 % ot koHTpoOIs (puc. 2).
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Puc. 2. Bmusaue 3arpssaeHus cepedbpom (1, 10 m 100 Mr/kr) Ha aKTHBHOCTBH
KaTanas3bl YepHo3eMa 00bIkHOBeHHOTO uepe3 10, 30 u 90 cyTok, % OT KOHTPOJIS

[Ipugem, npu 1 u 10 YIK Ha 30 1 90 cyTkm 3KCriepuMeHTa HAOJII01aTi OTMHAKOBOE
CHIDKEHHE uccaemxyeMoro mokaszatens Ha 10-15 %. IIpu 100 YK (100 mr/kr) mHa 90
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CYTKH TIOCJIE 3arpsA3HCHHS HAOIOMaTd TEHISHIIMI0O K BOCCTAHOBIICHHWIO AKTHUBHOCTH
KaTajiasbl, OJHAKO KOHTPOJBHBIC 3HAYCHHUS MO0 3arpsA3HEHUs cepeOpOM JTOCTHUTHYTHI HE
Obutn. YUepHO3eM 0OBIKHOBEHHBIH 001a1aeT BBICOKOH Oy(hepHO# clOCOOHOCTHIO, BBICOKHM
COCpKAaHUEM TyMyca, €MKOCThIO IOYBEHHOIO  TOIJIONIAIONIETO  KOMIUICKCA,
OJTArONPHUATHBIM OKHUCITUTEIBHBIM YCJIOBHSM W CIA0OIIEIIOYHON PEaKIMK CPEIbl, TPU
KOTOPBIX TSDKENBIC METAUIBI MEPEXOAAT B HEMOJBHKHBIC I MaJOTOKCHUYHBIC (DOPMEI s
KUBBIX  opraHuzMoB  [8]. UepHO3eMBl  OTIMYAIOTCS  BBICOKOH  YHCIEHHOCTHIO
MHKPOOPTaHU3MOB M BBICOKOW WX aKTHBHOCTBHIO, a MEXaHHU3MBI TOJICPAHTHOCTH K
3arps3HCHHUIO 00ECIICYMBAIOT JETOKCUKAIIMIO TIOYB OT BO3/IEHCTBUS cepedpa.

AHaNOTUYHBIC 3aKOHOMEPHOCTH HaWOOJbIICH TOKCHYHOCTH TSIKEIBIX METAJUIOB Ha
30-¢ CyTKH B TSHICHITHSA K BOCCTAHOBJICHUIO OMOJIOTHIECKUX CBOMCTB ITOYB Ha 90-¢ CyTKH
OBUTH YCTAHOBJICHBI paHee IS IPYTUX TsHKEIBIX MeTaiioB [11, 14]. Ilpu BeIpammuBanun
03UMOTr0 STYMEHsI Ha 3arps3HeHHOM OeH3(a)mupenoM (ball) yepHO3eMe 0OBIKHOBEHHOM C
poctoM koHieHTpanuu ball akTHBHOCTE KaTanas3bl TaKkKe CHIKaach oonee, ueM Ha 80 %
oTHOCHUTENHHO KOHTpouiA [12]. [Ipn n3yvyennn BiustHAA psiaa Tsoxenbix metamwioB (Hg, Cd,
Pb, Cr, Cu, Zn, As u Ap.) Ha TOYBEI aBTOPAMHU TAKKE OTMEUECHBI BHIPAKCHHBIC TCHACHIIUHI
K BOCCTAHOBJICHUIO OMOJIOTMYECKUX CBOWCTB IOYB, B TOM YHUCIJIC aKTUBHOCTH KaTaja3bl
TobKO Ha 90-¢ cyTKH mocie 3arps3Henus [13, 14].

3AK/IIOYEHHUE

YcTaHOBNIEHO, UTO NP 3arpA3HEHUH cepeOpOM UepHO3eMOB, OypBIX JIECHBIX MOYB U
CEpOTECKOB B OONBIIMHCTBE CIy4aeB MPOMCXOAMIO HMHTHOMPOBAHWE AKTUBHOCTU
karana3pl. CTeTeHp YMEHBIICHUSI TAHHOTO TIOKa3aTessl 3aBHCeNia OT J03bI BHOCHMOTO B
nouBy cepeOpa. MHrmOupoBaHHEe aKTUBHOCTH KaTana3bl UYepHO3eMa OOBIKHOBEHHOTO
HaOmromanu mpu mo3zax 10 m 100 VK, Oypas necHas mouBa okaszajgach OoJjee
YyBCTBUTENBbHA K 3arpsA3HEHHIO CepeOpoM yXe TpH MHUHUMAIbHON KOHIIEHTpAIuu
cepeopa 1 YJIK (1 wmr/kr). I[lpum cpaBHEHHH YCTOWYMBOCTH TpPEX THIIOB IIOYB K
3arpsA3HEHUI0 cepeOpoM OBUT TIONYYeH CICAYIONIMN PSAJl: YepPHO3eM OOBIKHOBEHHBINA >
cepomnecku > Oypas jiecHas mo4yBa. bojee HHU3Kas yCTOWYMBOCTH K 3arpsA3HEHUIO cepedpom
MoYB OO0YCJIOBJIEHA JIETKMM TPaHYJIOMETPUYECKHM COCTaBOM CEPOIECKOB W KHCIOH
peaknuel cpemsl OypbIx JiecHBIX mouB (pH = 5,8), a Takke HU3KHUM COJepKaHHUEM
opraamueckoro BemectBa (2,3 u 1,8 % COOTBETCTBEHHO), YTO CIIOCOOCTBYET BBICOKOM
MOJIBHKHOCTH, a, CI€IOBATEIbHO, U BRICOKOW TOKCHYHOCTH cepedpa B 3TUX mouBax. IIpu
UCCIICIOBAHNN JIMHAMUKW BIIMSHUSA cepeOdpa HAa aKTUBHOCTh KaTaia3bl YepHO3eMa
OOBIKHOBEHHOTO MAaKCHMaJbHOE CHIDKCHHE TMoKaszatenst Obuto 3adukcupoBano Ha 30
CyTKH TIOCJe 3arps3HeHus, mpu dSToM Ha 90 CyTkm HAONIOMATd TEHIACHITUIO K
BOCCTAHOBJICHHIO, OJIHAKO KOHTPOJIbHBIC 3HAYEHHWS He ObUIM MOCTUTHYTHI. biaromaps
xopomeii OydepHOil CHOCOOHOCTH, BBICOKOMY COIEPXKAHHUIO TyMmMyca M €MKOCTH
MOYBEHHOTO TOTJIOMIAIONIETO KOMITIEKCa, ONArONpHUATHBIM OKHCIUTEIBHBIM YCIOBHUSIM,
HEUTpaNbHON peakuuu Ccpenasl cepedpo, Kak OONBIIMHCTBO TSDKENBIX METaJUIOB,
MEPEXOIUT B HEMOJBWXHBIE U MAJIOTOKCHYHBIC (DOPMBI ISl KUBBIX OPTaHU3MOB.
UepHO3eMbl OTIMYAIOTCS BBICOKOM UHCICHHOCTHIO MUKPOOPTaHU3MOB M BBICOKOM HX
aKTUBHOCTBIO, a MEXaHU3MBI TOJEPAHTHOCTH K 3arpsS3HEHHIO OOECTIeYMBAIOT
JETOKCHKAIIMIO TIOYB OT BO3JEHCTBUS cepedpa.
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BINUAHUE 3ArPA3HEHNA CEPEBEPOM HA AKTUBHOCTDb KATAJIA3bI ...

INFLUENCE OF SILVER POLLUTION ON THE ACTIVITY OF SOIL
CATALASE IN SOUTH OF RUSSIA

Tsepina N. L., Sudina L. V., Minnikova T. V., Kolesnikov S. I.

Academy of biology and biotechnology, Department of Ecology Southern Federal University,
Rostov-on-Don, Russian Federation
E-mail: loko261008@yandex.ru

Due to the widespread use of products based on silver nanoparticles, the risk of
contamination of the soil cover and surface water increases, since an element in this form
can leach out of the material. The amount of silver emissions into the environment is
increasing every year. There is growing evidence of silver toxicity for living organisms of
not only aquatic, but also terrestrial ecosystems. Silver, accumulating in soil in large
quantities, like other heavy metals, can have a toxic effect on the physical, chemical and
biological properties of the soil.High doses of the element can have a significant effect on
the biological properties and ecological condition of soils. The study of enzyme activity
can be used to identify major changes in the soil under the influence of silver. In this
regard, it is relevant to study the effect of silver on catalase activity, since this enzyme is
an indicator of the potential biological activity of the soil and reflects the intensity of
mineralization processes in it.

The aim of the work was to study the effect of silver pollution on the activity of soil
catalase most characteristic of the southern regions of Russia.

The object of the study identified soils characteristic of southern Russia: ordinary
chernozems, seropesks and brown forest soils. For model studies, soil samples were taken
from the upper arable layer (0-10 cm), since silver accumulates in the surface soil layers.

Silver pollution was modeled in a laboratory. Used silver nitrate at a concentration of
1 mg / kg, 10 mg / kg and 100 mg / kg, the experiment was 3 times biological repetition.
The choice of biological indicators is due to the fact that oxidoreductases are most
sensitive to chemical pollution among enzymes. This enzyme is an indicator of the
biological activity of the soil and reflects the intensity of the mineralization processes in it.
Laboratory and analytical studies were carried out using generally accepted methods in
biology, soil science and ecology. Catalase activity was determined by the volumetric
method according to A.Sh. Galstyan.

As a result of the study of the effect of silver on three types of soils, the most
characteristic of the southern regions of Russia, a decrease in catalase activity was noted.
The degree of reduction of this indicator depended on the dose of the element introduced
into the soil. The degree of resistance to silver contamination has the following sequence:
common chernozem> sulfur sands > brown forest soil. This is probably due to the light
particle size distribution of sulfur sand and the acidic reaction of the environment of
brown forest soils (pH = 5.8), as well as a low content of organic matter (1.8 % and 2.3 %,
respectively), which contributes to high mobility, and therefore and high ecotoxicity of
silver in these soils.

A decrease in the activity of catalase of ordinary chernozem was observed for 90
days. At 1 UDC on the 30th and 90th day of the experiment, the same decrease in the
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studied parameter was observed. A similar pattern was observed at 10 UDC at the same
experimental time. At 100 UDC (100 mg / kg) on the 90th day after contamination, a
tendency toward restoration of catalase activity was observed, however, control values
before silver contamination were not achieved. Chernozems have a high number of
microorganisms and their high activity, and pollution tolerance mechanisms provide
detoxification of soils from exposure to silver.

Keywords: silver, catalase activity, soil, pollution, ordinary chernozem, sierosands,

brown forest soil.
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