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ANNOTATION
Purpose: determination of the maximum allowable concentrations of biological fertilizer in case of
chronic exposure to experimental animals (on the example of the biological fertilizer “Ep malchami™).
Methods: a chronic 4-month inhalation experiment was carried out. As tests reflecting the general
condition of organs and systems in the toxicological experiment, integral indicators were used:
general condition, animal behavior, body weight dynamics.
Results: when studying the effect of the biological fertilizer "Er malchami™ on the body of white rats
with a chronic four-month exposure, it was found that the concentration of 483.3 mg/m’ is toxic, 48.6
mg/m* can be considered a threshold and 9.76 mg/m” is defined as inactive.
Conclusions. Biofertilizer is intended for pre-sowing treatment of seeds and seedlings of vegetable,
industrial crops, potatoes, roots of young seedlings of fruit trees, forest crops in order to accelerate
plant growth, increase vyield, improve its quality, and suppress phytopathogenic microflora.
Production agricultural tests indicate the effectiveness of the use of "Er malchami”, which requires
the development of maximum permissible concentrations.
Keywords: biological fertilizers, inhalation chronic exposure, maximum allowable concentration.
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ONPEJEJEHHE NPEJAEJIBHO-JIONYCTHMbIX KOHUEHTPALIHH
BHOJIOTMYECKOI'O YJIOBPEHHS ITPH XPOHHYECKOM BO3JIEHCTBHH HA
IKCIMMEPHMEHTAJIBHBIX ’JKHBOTHbBIX

AHHOTALIHA
Hean: onpeaeneHne npeiesibHO-A0NYCTHMBIX KOHIEHTpauuil Ouonornyecxkoro yaobpexus npu
XPOHHYECKOM BO3ICHCTBMH HA IKCNEPHMEHTANBHBIX KHBOTHBIX (Ha npumepe OHOIOrHUYECKOro
yaobpenns “Ep manxamu™).
Mertoasi: npoBeieH XpoHHYECKHH 4-X MeCHYHBIH HHIAIALMOHHBLIN Kkcnepument. B kauecrtse
TECTOB, OTPAKAIOMIHX 0OLIee COCTOAHHE OPraHOB M CHCTEM B TOKCHKOJIOIHYECKOM IKCICPHMEHTE
OblIH  MCTNIONB30BAHBI HHTECIPAJIbHBIC MOKa3zaTean: oduiee COCTOAHME, MOBEACHHE KHBOTHBIX,
JHHAMHKA MACChl TeJa.
IMoayuennsie pe3vibTaThl: NIPH WIYYCHHH BAHAHHA Guonoruyeckoro yaobpenns «Ep manxamm»
Ha OPraHu3M OesIbIX KPbIC NMPH XPOHHYECKOM HETBIPEX MECAYHOM BO3ACHCTBHH YCTaHOBJIECHO, 4TO
KoHueHTpaunn 483,3 Mr/M’ ABaseTcs TOKCHYECKOil, 48,6 Mr/M® MOKHO cuHTaTh NIOPOroBoii 1 9,76
MI/M’ OnpeziesieHa KaK HeAeHiCTBYIOas.
Buisoasl. buoynobpenue mnpeaHas’HauyeHo UM MpeanoceBHOill oOpaboTKH ceMAH M paccazsl
OBOUIHBIX, TEXHHYECKHX KY/ILTYP, KapToens, KOpHeH MO0AbIX CAKCHIICB IUIOI0OBLIX JCPEBLEB,
JIECHBIX KYJABTYP € UEAbI0 YCKOPEHHA POCTa PAcTeHHH, NOBLILICHHA YPOKaf, YIYYIICHHA €ro
KauecTsa, nojasiacHus puronaroreHHol Mukpoduiop. I[pon3BojacTBEHHBIE CENLCKOX03AHCTBEHHbIC
HCNBITAHHA YKa3bIBalOT Ha YpdexTuBHOCTL NpuMeHeHna «Ep Manxamu», uro tpebyer paspaboTkn
NpeAeabHO-A0MYCTHMBIX KOHIICHTPALIHIA.
Kmouessie caopa: Ouonormueckne yaoOpenus, HWHraisUHOHHOE XPOHHYECKOE BO3ACHCTBHE,
NpEeAcAbHO-A0MYCTHMAA KOHUCHTPALIHA.
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EXPERIMENTAL HAYVONLARGA SURUNKALI TA'SIR BO'LGAN BIOLOGIK
O*G*ITNING MAKSIMAL RUXSAT BERILGAN KONSENTRATSIYALARINI
ANIQLASH

ANNOTATSIYA
Magqsad: cksperimental hayvonlarga surunkali ta’sir qilishda biologik o'g'itnming ruxsat etilgan
maksimal kontsentratsiyasini aniqlash (*Yer malxami™ biologik o*g"it misolida).
Metodlar: surunkali 4 oylik ingalatsiva tajribasi o‘tkazildi. Toksikologik tajribada organlar va
tizimlarning umumiy holatini aks ettiruvchi testlar sifatida integral ko' rsatkichlar ishlatilgan: umumy
holat, hayvonlarning xatti-harakati, tana vaznining dinamikasi.
Natijalar: “Yer malxami” biologik o‘g‘itining to'rt oylik surunkali ta’sirga ega bo‘lgan oq
kalamushlar organizmiga ta’sirini o‘rganishda, 483,3 mg/m’ kontsentratsiya zaharli, 48,6 mg/m’ esa
chegara va 9,76 mg/m’ faol emas deb hisoblanadi.
Xulosa. Bioo*g*it o‘simliklarning o*sishini tezlashtirish, hosildorlikmi oshirish, sifatim yaxshilash,
fitopatogen mikroflorani bostirish magsadida sabzavot, texnik o*simliklar, kartoshka urug‘lar va
ko“chatlarini, mevali daraxtlarning yosh ko‘chatlari ildizlarini, o‘'rmon ekinlarini ekishdan oldin
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davolash uchun mo‘ljallangan. Ishlab chigarish qishlog xo'jaligi sinovlari maksimal ruxsat etilgan
kontsentratsiyalarni ishlab chiqishni talab giladigan “Yer malxami” dan foydalanish samaradorligini
ko‘rsatadi.

Kalit so‘zlar: biologik o‘g‘itlar, surunkali ingalyatsion ta’sir, maksimal ruxsat etilgan
kontsentratsiya.

AKTYaAbHOCTH HCCIEI0BAHNA.

[loBbllicHHE YPOKAHHOCTH CEIbCKOXO3AHCTBEHHBIX KYJALTYP B CBA3ZH C MNPHMEHEHHEM
npekae Bcero yaoOpeHuil, HecoMHEHHO. BakHeiimaa pons B ITOM NPHHAUICKHT a30THBIM
yA0OpeHHAM, MOCKOIbKY HMEHHO C HHMH B MOYBY BHOCHTCA a30T, KOTOPBIil TpaHcOpMHpYETCA
pacTeHHAMH B Oe/IKOBbIE COe/IHHEHHA. A30THBIE YA00PEeHHS OKa3biBalOT O1aronpHATHOE BIIHAHHE Ha
PACTEHMA: YAVYINAIOT HX XHMHYECKHil cocTas, cojaepxaHue Oenka, kaporuHa. B Toxke Bpems
HCNONL30BAHHE MHHEPAILHLIX YA00peHHH B 4pe3MepHO OONBIIMX KOMHYECTBAX MOKET OKa3aTh
HeOnaronpuATHOE B/IHAHHE HA KAYeCTBO PAaCTHTE/IbHLIX NPOAYKTOB NHTaHHA, YTO Bbipakaercs
Mpe#/ie BCEro B HAKOIUICHHH B HHX HHTPATOB, HHTPHTOB H HHTPO30aMHHOB, H3IMEHEHHH Makpo- H
MHKpOVIeMeHTHOTO cocTasa. [Ipu BHeceHHH B NoYBY BBICOKHX J103 a30THLIX yA0DpeHHii, ocobeHHo
HuTpaTHBIX (cBbie 200-300), B HeOnaronpHUATHLIX MOrOAHBIX YCIOBHAX B PACTEHHAX KYMYIHPYETCH
3HAYMTEIBHOE KOIMUECTBO HUTpaToB. Hanbonbee HakonieHne NpoHCXoanT B cTe0IAX KYKYpY3bl,
KOpHen104ax # DOTBe CBEKIIBI, 3€/1CHOH MAcce M CEHE OBCA, 3€/ICHBIX PACTCHHAX MIISHHIILI, PAH H
BO MHOTHX COPHBIX pacTCHHAX, npH4eM Oonbiie B npukopHeBoH dacTH. CoaepxaHHe HHTPAaTOB B
cTednsax 3HAYMTENbHO Bbille, YeM B JHcThAX. M3 9TOro caeayer, 4ro HakomjieHHe HUTpaTos dosee
BLIPAKEHO B TeX PACTEHHAX M MX YacTAX, KOTOpble ABAAKOTCH Kopmom s ckora. OmHako B
AanbHEHIIeM OHH NEPEXOAAT B MPOJAYKTbl B MPOJAYKTHI MHTAHHA KHBOTHOIO NMPOHCXOAICHHA, YTO
NPeACTaBNACT ONACHOCTH UIA uenoBeka. Kpuruueckoil HOpMO# a3orta yaoOpeHHi 1o 31akoBbie
Tpasbl, Hanpumep, aBasercAa 100-120 kr/ra. Ilpm OGonee BeicOKHX no3ax mnpudaBka ypokas
HE3HAYHTE/IbHA, a DHONIOrHYeCKas LEHHOCThL KOPMOB PE3KO CHHKAETCH B CBA3H C NPEBLILICHHEM
KPHTHYECKOI0 YPOBHSA HHTPATOB B CYXOM BEHIECTBE H yBeNHUYCHHEM HeOeaKoBOiH ()pakiuHH CHIPOro
nporenHa. H3BecTHB CeNbCKOXO3AHCTBEHHBIC KY/IbTYPhI, HaKalUIHBaloulHe OONbIIHE KOJHYECTBa
HHTPAaTOB, M KYJbTYPhI, MEHEE CKJIOHHBIE K HX HAKOTUIEHHI0. K 4HCcay nepBuIX OTHOCATCA, Npekie
BCEro, pejuc, CBEK/Ia KpacHas, IWNWHAT, Cajar, ceibjiepeil, K YHCAY BTOPLIX - TOMAaTbl, OTyplibl,
MOpKOBb, ropox [1, 4, 5].

Bcé Beille cKa3zaHHOE TAKHM 00pa3’oM MOCHYKIIO LElbio /Ul JaHHOTO HCC/Ie10BAHHA — 3T0
ONpe/ic/ieHHe  MPEAC/IbHO-I0NYCTHMBIX  KOHLUECHTpaumi  Ouonoruyeckoro yaoOpeHHs npH
XPOHHYECKOM BO3JACHCTBHH Ha JKCNCPHMCHTAIBHBIX KHBOTHBIX (Ha npuMepe OHONOrHYECKOro
yaodpenns “Ep manxamu™).

OObexkToM HaMIMX HCCAEAOBAHHI #ABHIOCH OHOmorudeckoe yaodOpenue «Ep manxamm».
H3ayuenne TOKCHYHOCTH MW Xapakrepa Ouonorwueckoro aeicreus OnoyaoOpeHHs NpoOBOAMIOCH B
COOTBETCTBHH C TpeOOBaHMAMH MeTOAMHMEcKHMX ykaszanumil «K nocranoBke uccnenoBaHmili s
obocrnosanua [1JIK OnomHcexTHumaos okpyxawoumed cpeab» H «MeToandeckHx ykasaHHH no
KOMILUICKCHOH THI'HEHHYeCKOil OLEeHKe HOBBIX MNECTHILHIOB», METOJHYeCKHE YKa3laHHs Mo
onpeieneHn0 OHONOrHYECKOro CpeicTBa 3aumMThl pacteHnid «Ep manxamm» B armocheprom
BO3AYXE W BO3AYXe paboueii 30umi [2, 3].

[Tposenen xpoHHuyeckHi 4-X MECAYHBIH HHTAIAHOHHBIA KcnepuMenT. B KauecTse TecTos,
OTpakaloliHX oOlllee COCTOAHHE OPraHOB H CHCTEM B TOKCHKOJIOTHYECKOM JKCIIEpHMEHTe ObLIH
HCIO/L30BaHbLI HHTErpajibHbIC MOKa3aTelH: o0llee COCTOAHHE, NOBEACHHE KHBOTHBIX, AHHAMHKA
Macchl Tena.

PesyastaTel HccneaoBannil oOpabarteiBasiick no ODIICNIPHHATOMY METOAY BapHALHOHHOMH
CTATHCTHKH C OLCHKOH /OCTOBEPHOCTH PpadIH4Hil IMIHPHYECKHX BLIOOPOK MO KPHTEPHIO
CrelozienTa. Pazanuus cuntanu aocrosepHbiMu npu P<0,05.

buoyaobpenne npeaHazHaueHo U1 npeAnoceBHol oOpaboTku ceMsH H paccajibl OBOLIHBIX,
TEXHHYECKHX KYIbTYP, Eap'rm]}cnx, KOPHEH MOOJALIX CaXKEHLUEB IUIOJ0OBLIX [CPEBLEB, JIECHBIX
KYJbTYP € UEIbI0 YCKOPECHHA POCTa pacTCHHH, NOBLILCHHA YPO&KadA, YIYYIICHHA €ro Ka4ecTsa,
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nojasneHua  (Quronatorennod  mukpoduop.  [lpon3BoacTBeHHBIE  CENBCKOXO3AHCTBEHHBLIE
HCNBITAHHA YKa3blBalOT Ha >ddexTnBHOCTL npuMeHeHna «Ep manxamu». OTMeueHO NMOBLINICHHE
ypoxaitHOCTH Xion4aTHHKa Oonee, yem Ha 8-10%.

C uensto pazpaborkn [IJIK «Ep manxamm» B BO3ayxe paboucii 30HBI NPOBE/ACHBI
MCC/ICI0OBAHHA, HANIPABICHHBIC HA 00OCHOBAHHE NMOPOra XPOHHYECKOr0 HHIANALHOHHOTO ACHCTBHA
npenapara. Hcxona 3 noayuyeHHBIX JaHHBIX TOKCHKOMETPHH mnpenapara s 4-X MECAYHOIO
XPOHHYECKOI0 IKCNEPHMEHTA, HaMH paHee ObUIH 0TpaboTaHbl B 3aTPABOYHBLIX KaMepax cleayiolme
koHueHTpaunn: 483,3+3.07; 48,65:0,6; 9.76£0,2 mr/m’. 3arpaBka AMBOTHBIX NpPOBOANIACH
exeHeBHO 1o 4 yaca B JeHb B 200 1 repMeTHYHBIX KaMepax.

[lp 4-x uacoBOM MECHYHOM HHIAIAIHOHHOM BO3JCHCTBHH Yy IKCHEPHMEHTAILHBIX
AHBOTHBIX Ha NPOTAKEHHH BCEro ONBLITA HE OTMEYEHO IHMOEIH H BHAMMBIX KIHHHYECKHX
npossicHuil HHTOKCHKaUMH. O TOKCHYHOCTH CYAWIH 0[O UEAOMY Py HHTErpAIbHBIX M
OHOXHMHYECKHM TOKa3aTesIei: IHHaAMHKE MacChl TeJia, COACpPKaHHE MONOYHOH H MTHPOBHHOT PaIHOI
kHCIOT B KpoBH, aktuBHocTH JIAI' m wmenounoii docdarazw. laurensnoe uuransumonsoe
BO3/IeHCTBHE OHOIOrHYECKOro yao0peHHs BhI3BANIO CTATHCTHYECKH BHIMMBIC M3MEHEHHS K KOHILY
IKCIICPHMEHTa BCEX H3YYCHHBIX MOKasaresied Yy XKHBOTHBIX NEpBoil rpynnbl, noayuasmux «Ep
Maixami» B KoHuentpaumuu 483,35+3,07 mr/s’. Tak, NpHPOCT Macchl Tella KHBOTHBIX Hauan
CHHKATBCA uepes 2 HeJIeH OT HA4a/1a HKCIEPHMEHTA, OCTABAACH HA HH3KHX 3HAYEHHAX JI0 €0 KOHIA
€ BBICOKO#H cTeneHbio goctosepHoct (P<0,01, P<0,001). V¥V &uBOTHBIX BTOPOi H TPETbEH IPyINbI
MPHPOCT MACChl TENa HAXOAWICA HA YPOBHE KOHTPOILHBLIX 3HAYECHHH W HE BBIXOAMI 3a npeaensbl
(pu3nonoruueckux KonedaHmii.

JlnnTenbHOe HHTaNAUHMOHHOE BO3AciicTHe «Ep maixamm» B KoHuentpammu 4833 mr/a’
MPHBOAHAO K CTOHKOMY HApPYIIEHHIO YTAEBOIHOr0 OOMEHa B OpPraHHiMe IKCIePHMEHTATbHBIX
#uBoTHRIX. Cogepkanne MOIOYHOIH H NMHPOBHHOIPAAHOI KHCJIOT, HAXOAHIOCH Ha yposHe 44,1 u
2,33 mr (P<0,001), npeacrasnentoe B pucyHke 1.
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Puc. 1. Conepxanne MOJI0YHOH KHCI0THI V IKCHCPHMEHTAILHBIX AKHBOTHBLIX NPH
HHTATAHHOHHOM Bo3aeiicTeun «Ep maaxamm»

VY xuBoTHBIX, nonyuasmux «Ep manxammu» B konuentpaumn 48.6 mr/m’, meraGomHThi
YIICBOAHOI0 OOMEHA MUPYBAT H JIAKTAT TAKKE HAKAIUIMBANNCH B KPOBH, HO HAYHHAA ¢ 3-ro Mecala
IKCIEPHMEHTA H YPOBeHb Nokazareneil Ob1 Hinke. Komuentpaumus npenapata 9.8 mr/m® ue
OKa3biBala BIHAHHA HA BbILICHA3BAHHLIC TECTbl. AKTHBHOCTH (pEpPMEHTa JIAKTATACIHIAPOreHa3bl B
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neppoii rpynne OefbIX KpbIC MNOBBILAIACE K KOHLY 2-ro Mecdlla H OCTaBalach BBICOKOH 10
OKOHYAHHA OJKCHNEpPHMEHTa. Y KHUBOTHBIX BTOPOH IPyIIbl AKTHBHOCTbL JIAKTATACIHAPOIreHa3bl
HabJ110/1a71aCk NOBBILIEHHOM, HO 3HAYeHHA NoKasaTens ObUIM HUKe (puc. 2).
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Puc.2. AKTHBHOCTD JIAKTAT/ACTHAPOreHa3bl ¥ IKCIEPHMEHTAIbHBIX KHBOTHBIX NPH
HHTAJISHHOHHOM Bo3aelcTBHH «Ep Manxamm»

Ouexka (PYHKUHOHAIBHOIO COCTOAHWUA MEYEHH MPOBOAMIACE MO COCTOAHHIO AKTHBHOCTH
(pepmenTa wenouHol ocdarassl. AKTHBH3AUKA PePMEHTHOH aKTHBHOCTH 1ea04HOH (ocdaTazel y
JKMBOTHBIX BTOpOi TpYINIbL, MOJyuYaBlieil npenapaT B KoHueHTpaunn. 48,6 Mr/™M’, akTHBHOCTB
menouHoi (ocdarasel ObU1a Ha yporHe 2,74 MMOJIB/T K 4-0My MeCALLY ONbLITA, PH KOHTPOILHBIX
sHavenuax 0.9 mmons/n. B Tperse rpynme Oensix Kpeic ypoBeHb lIeno4Hoil (ocdarasel He
OT/MYANCH OT KOHTPO/IBHBIX 3HadeHHil. H3MeHeHMA BO BHYTPEHHUX oOpraHax oOHapykKeHbI
rucroMmopdoiornuecKuMi HCCeI0BaHUAMHU Y HUBOTHBIX 1-0#i 1 2-0ii rpyIin, 0TMEUEHO: B JIETKHX,
M0 X0y MEJIKHX COCY/I0B H OPOHXOB OTEK JAHCTENEKTa3bl, HHTCPCTHIIHAIbHAA MHEBMOHHA. B nevyenn
3epHHUCTAs THCTPOQHA renaToUHTOB, KPYITIOKIETOUYHBIE HHOUILTPATEI 110 XOAY TPHAA M B LIEHTPE
nonexk. B ronosHom mosre nepuBackynapHeii orek. B noukax — orek kancyn LlymasHckoro,
3epHHCTas AUCTPOUA MMTEIHA HM3BHTHIX KaHAIbLIEB, BEHO3HOe NOJNHOKpoBue. B cenesenke -
arpopus  onukynoB, makpodaraibHas peakuds BblpakeHa. B cepiaue MeKyTOUHBIH OTEK,
HHTEpTpadeKyIapHbIe TPOMOBI, (pparMeHTaLIHA KapAHOLHTOB.

Takum oOpazom, pH H3YYEHHH BIAHAHWA OHONOrHYECKOro yaobpenus «Ep manxamu» Ha
opranu3M OenbIX KpbIC NPH XPOHHYECKOM 4ETHIPEX MECAYHOM BO3JCHCTBHH YCTAHOBJICHO, YTO
KoHueHTpauuy 483,3 mMr/m’ aBaserTcs TokcHueckoii, 48,6 mMr/mM’ MoxkHO cunTaTh noporosoii u 9,76
Mr/M® onpejieniena Kak HeselicTByomas.
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