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of the Fiagdon basin are determined. The hydrobiological features of tributary streams of the Fiagdon (Kartsadon,
Ahsaudon) are studied. The taxonomic weight of orders and families as the part of zoobenthos is identified. The results
of the investigation can be used in the development environment strategy especially in preserving of aquatic resources.

BJIMAHUE TEXHOT'EHHOI'O 3AT'PSA3HEHUS HA COJEP)KAHUE ®EHOJIbHBIX
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Xpomarorpapudeckuii ananu3 (QEHOJIbHBIX COCAMHEHUI M3 JIUCThEB Oepe3bl MOBHUCION B yCIOBUSX ypOaHH-
3aIM Ha Pa3HOM PACCTOSHHUU OT TOPOJICKOW aBTOMArucTpaid BhIIBHI 51-54 coemunenus. M3 obmero kommuecTsa
uneHtuduurpoBato 15 GpeHonpHbIX coenuHeHni ((paaBoHon Ibl, GeHOIKapOOHOBBIE U THAPOKCHKOPUYHBIC KUCIOTHI).
[NomapHsIii cpaBHUTENBHBINA aHAIH3 00PA3IOB U3 JIMCTHEB JEPEBEEB BOIM3H aBTOMArHCTPAIIH IT0Ka3aJl 3HAYUTEIBHOE
npeobiasanue Gpakuuid co CHIDKEHUEM coiepkanus coexunenuit (68,18%). Bospacranue conepxanust GeHONbHBIX
coenuHeHnH ormedeHo y 31,82%. CpaBHUTENbHBII aHAIH3 HACHTU(QUIIMPOBAHHEIX (DEHOJIBHBIX COSANHEHUH BBISIBIII
CXOJHY!0 TeHAeHuu0. KomndyecTBo coemHeHnit, akTUBHOCTh KOTOPBIX MHIHOMpoBanach, cocrasisiio 80%, Bo3pac-
taso 20%. B cocraBe mepBoii rpymisl nmpeodnananu GeHoNKapOOHOBEIE, THAPOKCUKOPHYHBIE KUCIOTHI U (DIIaBOHOH-
nb1. XpoMarorpaduueckuil aHanu3 JIUCTbeB Oepesbl Ha paccrosiuni 400 M OT aBTOMarucTpaiu MpoAeMOHCTPUPOBAIT
MIPOTHBOIIOIOXKHYIO TeHACHIMIO. Y 73,3% (eHONBHBIX COSTMHEHNIT aKTHBHOCTH CHHTE3a BO3pacTaia, y 26,7% cHiKa-
7ach. YUUTHIBAS HAJIMYNE AQHTHOKCHAAHTHON aKTUBHOCTH Y (DEHOJBHBIX COCIMHEHHUMN, MbI IIPE/NONAraeM, 4To pazHas
peaKmust UX OTpakaeT pa3iM4Ms UX B yPOBHE aHTHOKCHIAHTHOW akTHBHOCTH. Vcxoms w3 »Toro, Hanbosiee BHICOKO-
aKTUBHBIMHU ObLIM Ka)TapoBas KHCJIOTA, MUPHULETHH, CAIMLUH. B cocTaB (eHONBHBIX COCIMHEHMIH, COXPAHSIOIIUX
BBEICOKYIO aKTUBHOCTB TOJIBKO B YCIIOBHSX YMEPEHHOTO TEXHOI€HHOTO BO3JCHCTBUSI, BXOMJIa aCKOPOMHOBAs KUCIIOTA,
apOytuH, 4-KOK, 5-KOK, kodeiinas kucnora, pyTHH 1 KBeplieTHH. HU3KMM ypOBHEM aHTHOKCHIAHTHOM aKTUBHOCTH
OTIIMYAJINCH: TAJUIOBAst KHCIIOTA, (hepysioBast KHCIIOTa, THIIEPO3U L, KeMII(epor 1 n30KBepIeTHH. TakuM 00pa3oM, oiry-
YeHHbIE Pe3y/IbTaThl MOKA3a/H1, YTO B 30HE CHJIBHOTO TEXHOTE€HHOTO 3arps3HEHHs MOACUCTEMA aHTHOKCUIAHTHOM 3a-
IUTHI Oepe3bl, BKIII0YAIOIast HU3KOMOJIEKYIISIPHbIC (DCHOJIBHBIC COSNHEHHSI, HEOCTATOIHO (h(EeKTUBHA, BCICICTBHE
4yero CUHTe3 00JbIIeH YacTH ATUX COSTMHEHUIM MHTHOupyeTcs. B ycnoBusx ymMmepeHHO! TeXHOI€HHOH Harpy3KH aKTHB-
HOCTb CHHTE3a OOJIBIINHCTBA (PEHONIBHBIX COSIUHEHHH B JINCTHSIX Oepe3bl 3HAYUTEIHFHO BO3PacTaeT.

THE INFLUENCE OF TECHNOGENIC CONTAMINATION AT PHENOLIC COMPOUNDS
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Chromatographic analysis of phenolic compounds from birch leaves in an urbanizing at different distance
from thruway observed 51-54 compounds. We identified 15 phenolic compounds of total number (flavonoids, phenol
carboxylic, hydroxycinnamic acids). Pairwise comparative analysis of samples from leaves of trees near thruway showed
significant predominance of fractions with reduction in the peak compounds content 68.18%. Increase of phenolic
compounds content was observed 31.82%. Comparative analysis of identified phenolic compounds showed similar
trend. Number of compounds which inhibited activity, was 80%, with increased 20%. There are hydroxycinnamic
acids and flavonoids dominated at composition of compounds with reaction of phenolic compound inhibiting synthesis.
There is opposite trend showed chromatographic analysis of birch leaves on distance of 400 meters from thrurway.
In 73.3% of phenolic compounds synthesis activity, increased and 26.7% decreased. Given the presence of phenolic
compounds antioxidant activity, we assume that different reactions, reflects differences in their level of antioxidant
activity. Based on this, most highly active were caftaric acid, myricetin, salicin. The composition of phenolic
compounds that retain high activity only in moderate anthropogenic impacts include ascorbic acid, arbutin, 4-QCA,
chlorogenic acid (5-QCA), caffeic acid, rutin and quercetin. Low antioxidant activity differed: gallic acid, ferulic acid,
hyperoside, kaempferol , izoquercetin . Thus, results showed that in strong technogenic pollution zone subsystem of
birch antioxidant protection, including low molecular weight phenolic compounds, is not effective enough, so that
synthesis of most of these compounds inhibited. With moderate technogenic pollution activity majority of phenolic
compounds synthesis in birch leaves increases significantly.
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Metonom xpomarorpaduueckoro aHanuza (BOXKX) nsydeHo BIUsSHHE a3pOTEXHOTCHHOIO 3arps3HEHHUs] OT aB-
TOTPAHCIIOPTa HA COCTaB U couepkaHne (PeHOIBHBIX COSANHEHUH B XBOE COCHBI 0ObIKHOBeHHOH (Pinus sylvestris L.).
VYeraHOBIIEHO, YTO BOJIU3HM aBTOMArucTpajin cofepikaHue (HeHONbHBIX coequHeHui y 53,7% ¢pakuuii 3aMeTHO BO3-

HAYYHOE OBO3PEHME Nel



176 BIOLOGICAL SCIENCE

pactaet, y 37,9%-cumxkaercs, 1 'y 3,7 He namensiercs. [1o maeHTHGHUIMPOBAHHBIM (EHONBHBIM COSANHEHHSM IOTY-
YEHBI CXOHBIC Pe3yNbTaThl. AKTUBH3AIMS CHHTe3a HaOmromanack y 58,33% dpakmmii, narnbuposanne —y 33,33%,
HelTpanbHas peakuust — y 8,3%. B cocraBe coequHeHMi ¢ BBIpaXKEHHBIM BO3PACTaHUEM aKTUBHOCTH CHHTE3a Ipeod-
Tanganu (EeHONKapOOHOBEIE, THAPOKCHKOPHUYHEBIE KUCIOTH M ()IaBOHOWABL. B Iemom momydeHHbIe HAMH Pe3ylIbTaThl
OJIHO3HAYHO ITOKA3aJIH, YTO B 30HE CHIIBHOTO a3POTEXHOTCHHOTO 3arpsi3HeHHs! (BOJIM3U TOPOJICKUX aBTOMArucTpaeii)
OnoxuMmIecKas MOACHCTEMa aHTHOKCHIAHTHON 3aIlUTHI COCHBI OOBIKHOBEHHOH, BKJIIOUAIOIIAS HU3KOMOJIEKYIIIPHBIC
(eHoIbHBIE COeTMHEHMs, PYHKIIMOHUPYET JOCTaTOYHO AP PEKTHBHO, BCIEICTBHE Yero aKTHBHOCTh CHHTE3a 0oJbIIeit
YaCTH TUX COCAWHEHHH, 00TaIaloNX aHTHOKCUIAHTHEIMI CBOMCTBAaMH, BO3pacTaeT. JleTanbHo U3ydeH cocTaB (e-
HOJIBHBIX COCJIMHEHUI B XBoe cocHBI 00bIkHOBeHHOU (Pinus sylvestris L.), KoTopble COXpaHSIOT BHICOKYIO aHTHOKCH-
JAHTHYIO aKTHBHOCTH B YCIIOBHSIX a3POTEXHOTCHHOTO 3arPS3HEHUSL.
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The effect of aerotechnogenic pollution from vehicles on the composition and content of phenolic compounds in
the needles of Pinus sylvestris L. is studied with chromatographic analysis (HPLC). It was established that content of
phenolic compounds near the highways in 53.7% fraction increases considerably from 37.9% - decrease, and 3.7 % is
not changed. Among the identified phenolic compounds we had similar results. Activation of the synthesis was observed
in 58.33% of fractions, inhibition - at 33.33%, neutral reaction - at 8.3%. In compounds with a pronounced increase in
the activity of synthesis prevailed phenolcarbonic, hydroxycinnamic acids and flavonoids. Overall, our results clearly
show that in the zone of strong contamination (near of urban highways) biochemical antioxidant protection Pinus
sylvestris subsystem, including low molecular weight phenolic compound functions effectively, whereby the activity
of the synthesis of most of these compounds have antioxidant properties, is increased. The composition of phenolic
compounds in the needles of Scots pine Pinus sylvestris L., which preserve the high antioxidant activity in terms
aerotechnogenic pollution studied in detail.
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[TpoBeneHsI HCCIENOBaHMS MO0 N3YUIEHHIO MOI3eMHON CTPYKTYPHI KOPHEBBIX CHCTEM HanOoJee pacripoCTpaHeH-
HBIX 3 BUIOB ratoduToB 3anagHoro [Ipuncceikkynbs. Sympegmaregelii — B mperenax 9KoJI0rH4ecKoro IpoQuiIs my-
CTBIHHOTO CTaIlMOHapa SBISIETCS JOMHHAHTOM. B 3acyInuBbie TOABI y CHMIIEIMBI MHOTOJIETHHE CyXHe TTOOeTH mpeod-
JaaroT Haj OfHOJeTHUMHU. B Takue rojpl, Hampumep 1990, 1996, 2012 rr. reHepaTuBHBIX MOOETOB 00Pa3yOT O4YCHb
MaJio, ¥ IBETeHHEe HaOMIOaeTCs NI y OTACNBHBIX 9K3eMIUIsipoB. Hambomee oT 3acyxu cTpafaroT IOBEHUIBHBIC 1
crapueckue ocoou. CTpykTypHO-MOp(oIornyeckne 0coOEHHOCTH KOPHEBOH CHCTEMbI CHMIIETMBI TOAYEPKHUBAIOT ee
MIPUHAUIEKHOCTD K BUIaM oMOpoduram. Reaumuriasongarica — THIIMYHOE PaCTEHUE 3aCOJICHHBIX MECTOOOUTaHHH. B
3aCyILUIMBBIE TOJIBI PEOMIOPHS B OTIIMYHE OT CUMIIEIMBI 00pa3yeT reHepaTuBHbIE 0Oern, 0COOSHHO CPeTHEBO3PACTHEIC
ocobu. Bricora HagzemHoii yactu 15-20 cMm. nnametp kpoHs! 20-25 cM. quameTp KpoHsl y meiku 1,5-2,0 cm. [mas-
HBI KOpeHb 00bIYHO uJeT 10 rryouHs 80—-100 cM, mpuyeM CrocoOHOCTh 00pa30BBIBAaTH OOKOBBIE KOPHU BBIPaKEHA
o4eHb cHIbHO. OOBIYHO 00pa3yer 2—3 sipyca TOPH30HTAJBHBIX KOpHEH. B Hanbonee OIarompusTHBIX YCIOBHSAX Ha-
XoZsTCsI cpeHeBo3pacTHbIe ocobu. Kalidiumcaspicum — kycrapHuk BeicoToi 20-25 cM. B oTnnumne ot npeabliymmx
BHJIOB, MOTAIIHUK 9yBCTBYET cebs Ooree OIaronpusaTHO B pa3HbIe MO yCIOBHAM yBIaKHEHHS rofsl. KopHaeBas cucrema
€ro MpoHUKaeT 70 r1youHbl 70—80 cM, XOPOIIIO pa3BUTa CHCTEMa OOKOBBIX MPOBOISIIIX KOPEIIKOB, COCPEIOTOYCHHBIX
IIaBHBIM 00pa3oM B BepxHUX ropuszonTtax (30-50 cm). Ocodu B reHepaTHBHOM Bo3pacTHOM coctossHud (g1, g2, g3)
Han0oJee MPOAYKTUBHEI M IMEET MOIIHBII Kayneke. C g2 HauyMHaeTCsl MapTHKYISIHS 1 IMEeT MaKCHMaJIbHOE KOJIM4e-
CTBO T'€HEPATUBHBIX U BET€TATHBHBIX IMOOETOB, focTHTraomux 1/1 ot obmero uncna.
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Carried out a study on the underground structure of the root systems of the most common types of halophytes
Western Issyk-Kul region.Sympegmaregelii - within the ecological profile of the desert stationary is dominant . In dry
years in S. regelii perennial dry shoots prevail over an one- year old. In such years, as a 1990, 1996, 2012 generative
shoots form a very small and bloom observed only in separate instances. In the most drought-affected juvenile and
senile individuals. Structural-morphological features of the root system S. regelii underline that it belongs to the species
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