CTPYKTYPHBIE I ®YHKIIMOHAJIbHBIE OCOBEHHOCTH HAJI®H-
OKCHUIA3bI PACTEHHUMU (OB30OP)
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OO000MEeHBl CBEJICHUSI O CTPYKTYPHBIX M (yHKIMOHATBHBIX ocobeHHOCTIX HAJI®H-okcunmaszer (Rboh)
pacreHuii. B pacTeHMsSX HaWIeHBI TOMOJOTH (epMEHTa, MICHTUYHBIE CyObeIWHHIIC gp?}phox (hepMeHTHOTO
KOMIUICKCA JKMBOTHBIX KIETOK. AxtuBamms Rboh 3aBucur ot mpuroka HOHOB Ca B muromnasMy u

tdbochopmmpoBanust N-koHIeBOH obOnmacth  ¢epmeHTa npu  ydactud Ca -3aBUCHMOU  TPOTEHHKUHA3BI
OOcyxaaeTcss BO3MOXHOCTh y4yacTHs B akThBanud Rboh mwurTo3ombHOro kommoneHta Rop I'Tdaszbl
Koucrarupyercst mokanm3anust Rboh Ha miazMarudeckoil MeMOpaHe KIETOK pacTeHHUH. YBETHYCHUE aKTHBHOCTU
Rboh OpOUCKONAT TIOX BIMAHHEM KaK OMOTHYECKUX, TaK M AOMOTHYECKHUX (DaKTOPOB, UTO CBS3BIBACTCS C

motokamu Ca , AKTUBHBIMHU (1)OpMaMI/I KHCJIopoaa, a3oTa 1 nepeaaqeﬁ I/IH(i)OpMaIII/II/I Ha ﬂI[epHBIﬁ T'CHOM.

INTRA- AND EXTRA-CELLULAR FLUX DISTRIBUTIONS OF TCA AND
GLYOXALATE CYCLE AND VANCOMYCIN PRODUCTION OF
Amycolatopsis orientalis GROWN IN DIFFERENT GLYCEROL
CONCENTRATION

© 2010 H. Ayar-Kayali and L. Tarhan
University of Dokuz Eyliil, Faculty of Science and Art, Department of Chemistry, Biochemistry Division,
35150 Buca, Izmir- Turkey

e-mail: leman.tarhan@deu.edu.tr

Recieved June 19,2009

The relationship between tricarboxylic acid (TCA) and glyoxalate cycle and the effect of their metabolites
levels on the vancomycin production of Amycolatopsis orientalis were investigated in different concentration of
glycerol (2.5—20 g/). Intracellular glycerol levels increased with respect to increases in glycerol concentrations
of the growth medium. Extracellular glycerol levels decreased slowly up to 24 h while uptake rates were increased
during 36—48 h for 10 and 15 g/1 and during 36—60 h at 20 g/l of glycerol. Intracellular citrate, a-ketoglutarate,
fumarate levels increased up to 10 g/1 glycerol concentration. However, intracellular succinate and malate levels
were increased up to 15 g/1 glycerol. Extracellular citrate, a-ketoglutarate, succinate and malate levels increased
with respect to increases in glycerol concentration. The highest a-ketoglutarate dehydrogenase activity was
determined at 15 g/1 glycerol. Isocitrate lyase activity showed a positive correlation with the increases in glycerol
concentration of the growth medium. Vancomycin production increased with the increases in glycerol
concentration from 5 to 10 g/1. These results showed that A. orientalis grown in glycerol containing medium used
glyoxalate shunt actively instead of TCA cycle which supports precursors of many amino acid which are effective
on the antibiotic production.



COMPLETE GLUTATHIONE SYSTEM IN PROBIOTIC Lactobacillus
fermentum ME-3
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There is much information about glutathione (GSH) in eukaryotic cells, but relatively little is known about
GSH in prokaryotes. Without GSH and glutathione redox cycle lactic acid bacteria (LAB) cannot protect
themselves against reactive oxygen species. Previously we have shown the presence of GSH in Lactobacillus
fermentum ME-3 (DSM14241). Results of this study show that probiotic L. fermentum ME-3 contains both
glutathione peroxidase and glutathione reductase. We also present that L. fermentum ME-3 can transport GSH
from environment and synthesize GSH. This means that it is characterized by a complete glutathione system:
synthesis, uptake and redox turnover ability that makes L. fermentum ME-3 a perfect protector against oxidative
stress. To our best knowledge studies on existence of the complete glutathione system in probiotic LAB strains are
still absent and glutathione synthesis in them has not been demonstrated.

BBIJIEJIEHUE BOAOPOJA PEKOMBUHAHTHBIMHA IITAMMAMMX
Rhodobacter sphaeroides C MOAU®UIIUPOBAHHbBIM
OOTOCHUHTETHYECKHUM AIIITAPATOM
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NzyueHo BblIeneHne BOAOpoaa peKOMOMHAHTHBIMU IuTaMMamu Rhodobacter sphaeroides pRK puf DD13, He
UMEIOIMMHU TIepudepruitHOro cBeTocobMparoniero aHnTeHHoro komiiekca, u pRK puf ALMI1, cmocobHoro x
CHHTE3y O0OMX aHTEHHBIX KOMIUIEKCOB, BBIDOCIIMMH B YCIOBHAX HejocTarka asora. CkopocTh Bbienenus H,

-1
3aBucena ot WHTeHcuBHOCTH cBeta. [l pRK puf DD13 mpu Beicoko# koHIeHTpanuu kietok (0.91 r i ) oHa
1

K 1 -
Obuta Hambombied mpu 2270 BT M u cocraBisia 144.7 M1 1 9 , 94TO CBHJIETEIHCTBOBAJIO O BO3MOKHOCTH
VBEIIMYCHUST O0bEMHON CKOPOCTH BBIJCIICHUS H2 MyTeM MPUMEHEHUS MTaMMOB C TIOHW)KCHHBIM COJICpKaHHUEM

IIUTMCHTOB.

OCOBEHHOCTH POCTA ITMCCOLNUAHTOB
YINIEBOAOPOJOKHUCTAIOINNUX POJOKOKKOB U IICEBAOMOHA/L B
MOHO- 1 CMEITAHHBIX KYJIBTYPAX

©2010 . E.C. Muiabko, M. O. MakcumoBuy, JI. 1. Jlonaruna, E. B. Iloponenko
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Nzygamu poct R-, S- u M-mucconmantoB Rhodococcus rubropertinctus ¢ R-, S- wnn M-aucconnanTamu
Pseudomonas aeruginosa B cMEIIaHHOW KYJBTYpe 10 CPAaBHEHHIO C MOHOKYJIBTYPOU POJIOKOKKA HA MUHEPAIbHOM



cpeme ¢ rekcagekaHoM. KomndecTBO KJIETOK B CTallMOHApHOH (asze pocTa yBenmumBajiock B 10—15 pa3 B
accoumanmax M-auccounanta R. rubropertinctus ¢ IOOBIM JAUCCOLMAHTOM P aeruginosa wiu IBYX S-
JTUCCOITMAHTOB HCCIICJIOBAHHBIX BHUJOB OAaKTEPHd MO CPAaBHEHUIO C MOHOKYIBTYPOH, MPH 3TOM B MOMYJSIUH
JOMHHHUPOBAJIH IICeBIOMOHabl. OCHOBHOE BIHMSHUE Ha POCT OAaKTEpHil HA Cpelie ¢ YIIIEBOJOPOIOM Y POTOKOKKOB
OKa3bIBajia SMYJIbIUPYIOIIas CIIOCOOHOCTD KIIETOK (MakcuMalibHas y R-aucconuanTa), y ICEeBIOMOHA — CHUHTE3
MOBEPXHOCTHO aKTHBHBIX BEIIECTB, MAKCUMAIIbHBINA y M-ITUCCOITHAHTA.

BHI[OBOﬁ N IITAMMOBBIN COCTAB ACCOIIMAIINN
MUKPOOPI'AHMU3MOB IIPH OKUCJIEHUMUHU PA3JIMYHBIX TUIIOB
30JIOTOCOAEP KAIIINX KOHIHEHTPATOB
©2010r. T. A. IIuBoBapoBa*, B. C. Meaamyn*, E. E. Capapu**, I. B. CegeqbHukoBa**,
T. ®. KougparbeBa*
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Ha uncio MUKpOOpraHM3MOB pa3HBIX BUOB, BXOJSIIMX B COCTaB acCOIMAIMK, BIWsJIA XapaKTEPUCTHKA
SHEPTeTHYCCKOTO CyOCTpara W TemIleparypa Ipolecca OKUCICHHS CYTbOUIHBIX MHHEpanoB. I[II0THOCTH
MOMYASUY U3MEHSIACh B 3aBUCUMOCTHU OT TOPSAKA PACIONIOKEHUSI peakTopa B LIEMH, T.€. OT CTaJlH OKHCICHHS
9HEPreTUYECKOTO CyOcTpara. AcCCOIMali MUKPOOPTAaHM3MOB OKHCIISIM DHEPreTHYECKHid cyOCTpaT akTHUBHee,
YyeM KaxAblil U3 ee mpexacraBuTeneil oTaenbHO. IloBbIIeHNE NMIOTHOCTH MYJbIBI 10 COOTHOLIEHHSA TBEPAOH U
XuIKol daz kak 1 : 2.5 HeONarompusITHO CKa3bIBAIOCH HA MUKPOOPTaHU3MAaX, BXOJIIIX B COCTAB aCCOLUAIINH.

HOBBIE BUOCEHCOPBI 1A MOHUTOPHUHTA TOKCHYHOCTHU
CPEJIbl HA OCHOBE MOPCKHUX JJIOMUHECIEHTHBIX BAKTEPUI

©2010 . WM. E. Op10yabcknii*, M. A. Cazpikuna**
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W3 Bogbr A3oBckoro u UepHoro Mopeii BoiieNieHO 16 MTaMMOB CBETALINXCS OaKTEpHUid, OTHOCSIIUXCS K pojaM
Vibrio wm Photobacterium. ]JIBa TIEpPCIIEKTUBHBIX JJIsi OWOTECTHUPOBAHUS IITaMMa HJICHTH(QHIIMPOBAHBI
TeHeTHYeCKUMH MeTonamu 1o Buaa (Vibrio fischeri BKIIM B-9579 u V. fischeri BKIIM B-9580) u npuHSTH Ha
HAIIMOHAJIBHOE MATEHTHOE JICTIOHUPOBaHKE. BrIeIeHHbIC IITaMMbl OHOIOMHHECIICHTHBIX OaKTEPU OTIHYAOTCS
BBICOKOM MHAWBUAYaJIHHOM UyBCTBUTENHLHOCTHIO (HAa YPOBHE MPENENBHO AOIMYCTUMBIX KOHICHTPALWI IS BOIBI
PBHIOOXO3IHCTBEHHBIX BOJOEMOB (HZ[KDX)) K He(TETPOIYKTaM, COJIIM TSDKENBIX METaJUIOB, JOACIHICYIb(ATy
Harpus (JJJIC-Na) u penony. [lo Benmunne EC, ) oHn Ha NIOPSAOK 4yBCTBUTEIBHEH K COISM TSDKEIIBIX METAIUIOB U
ouxpomary kanusi, B 2—6 pa3 — k JJIC-Na u ¢enony mo cpaBHeHHI0 co mrtammamu P. phosphoreum (Cohn)
Ford u Escherichia coli C600 (pPLS-5). Mcnons3oBaHne B Ka4ecTBE HOBBIX OMOCEHCOPOB MITaMMOB Vibrio
fischeri BKIIM B-9579 u V. fischeri BKIIM B-9580 moka3aio uxX BBICOKYIO YyBCTBHTEIBHOCTD U 3()(HEKTHBHOCTD
MIPU OMPEACTICHUN TOKCHYHOCTH CPEIbI MOPCKHUX HKOCHCTEM.



HYDROLYSIS OF XYLANS BY ATHERMOSTABLE HYBRID
XYLANASE EXPRESSED IN Escherichia coli
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Escherichia coli-expressed a hybrid xylanase, Btx, encoded by a designed hybrid xylanase gene Btx was
purified. The molecular mass of the enzyme was estimated to be 22 kDa. The K and k_ values for Btx were 1.9

mg/ml and 140 sl respectively. It hydrolyzed xylan principally to xylobiose and xylotriose, and was functionally
similar to family 11 xylanases. As some differences were found in the hydrolytic products between birchwood
xylan and wheat bran insoluble xylan, the xylan binding domains in xylanase Btx must have different effects on
soluble and insoluble xylan.

B-GLYCOSIDASE OF Thermus thermophilus KNOUC202: GENE AND
BIOCHEMICAL PROPERTIES OF THE ENZYME EXPRESSED IN
Escherichia coli

© 2010 E.S.Nam, M. S. Kim, H. B. Lee, and J. K. Ahn
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The B-glycosidase gene of Thermus thermophilus KNOUC202 was cloned, expressed in Escherichia coli IM
109(DE3), and the enzyme was purified and characterized. The gene (KNOUC202f-gly) was composed of 1296 bp
encoding a B-glycosidase (KNOUC202B-glycosidase) of 431 a.a., belonging to the family 1 of glycosyl hydrolase.
The gene was expressed as monomer of 430 a.a. with amino terminal methionine excised in E. coli IM109(DE23).
The enzyme hydrolyzed B-glycosides whose glycone are galactose, glucose and fucose well, however showed no
or very low activity on B-D-glycosides whose glycone are disaccharides and xylose. k£ of the enzyme for the

hydrolysis of p-Nph-B-D-Glcp was lower than those for p-Nph-B-D-Galp and ONPG, however K for p-Nph-B-D-
Glcp was highly lower than those for p-Nph-B-D-Galp and ONPG resulting in the catalytic efficiency(k /K| ) for

the hydrolysis of p-Nph-B-D-Glcp much higher than those for p-Nph-f-D-Galp and ONPG. Optimum pH and
optimum temperature of the enzyme were pH 5.4 and 90°C. The enzyme has high thermostability, not losing its
activity at 80°C for 2 h in 0.05 M Na-phosphate buffer of pH 6.8 with 7 _of 100.0 + 0.031°C in 0.02 M Tris-HCI

buffer of pH 8.2. The PB-glycosidase produced a disaccharide composed of galactose as transglycosylation
byproduct during hydrolysis of lactose.



BJIUSHUE COCTABA CPE/Ibl HA BUOCHUHTE3 AJIKAJION/10B
Penicillium citrinum
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I'pub Penicillium citrinum npoayUpoBall BTOPHYHBIE META0OJUTH — KIABHHOBBIC 3proaikaionabl (JA) u
XUHOJIMHOBBIE ayikanou bl xuHonuTpuHuHEL (XI) Ha cpenax ¢ pa3sHOOOpa3HBIMU HCTOYHUKAMH YTIIEPOJIa, a30Ta U
B IIPUCYTCTBHH JT00OABOK XKelie3a, Meln U nnHka. Hanbonee OinaronpuaTHeIMU Ui OnocuHTe3a DA ObUTH MAaHHUT
u caxapo3sa, a s X1 — mananT. Ha MoueBHHE HaOIIOAAaI0Ch MaKCHMAaIBHOE ankanongoodpasoBanue. [1o6aBku
JkKeJe3a U MEIH B CPEIy, COIEPIKAIIYIO0 HOHBI IMHKA, CTUMYJIHPOBAIN POCT rpruda, HO OKa3bIBAIM UHTHOUpYIOIICe
BIMSHUEC HAa OMOCHHTE3 aKalonnoB. [IpOMyKIHs 3THX BTOPHYHBIX META0ONHUTOB MMeENIa MECTO HE3aBUCHMO OT
(PU3UOIOTUYECKOTO COCTOSHUSI KYJIBTYPHI, YTO MOXKHO OOBSCHHTH KOHCTHUTYTHBHBIM XapaKTepoM (EepMEHTOB
OHOCHHTE3a STUX BEIIECTB.

BJIUSAHUE NOHOB CazJr HA METABOJIN3M AKTUBHBIX ®OPM
KNCJIOPOIAA B COBMECTHBIX KVJIBTYPAX KAJIJIYCOB ITINEHUIBI
C I'PUBOM Tilletia caries
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2+
Hccnenosano Bnusiane Ca  Ha MOP(OGHU3HOIOTHUSCKUE [TOKA3aTeI KaJTyCOB MIISHUIB! Triticum aestivum
L., ypoBeHb akTHUBHBIX ()OPM KHCIOPOJAa M aKTHBHOCTH OKCAJTaTOKCHAA3bl, MEPOKCHAA3bl M KaTauassl IIPU
MHQUIMPOBAHIH I‘pI/I60M Tilletia caries — BO3OymuTeneM TBepAoi TonoBHH. OOHapyXeHa 3aBHCHMOCTb

KOHIICHTPALUU O H O W aKTUBHOCTH OKCHJOPEIyKTa3 (OKCaJlaTOKCHIa3a, TMEPOKCHIa3a W Karaja3a) OT
2+

cofepxannss WoHOB Ca B cpele KyJbTHBHPOBAaHHUS KAJIyCOB. YBEIMYCHHE B Cpelie KYTBTHBHPOBAHUS
2+

KOHLIEHTpauuu HoHOB Ca NpUBOAWIO K YCHJIEHUIO CTPYKTYPUPOBAaHHOCTH KaJTyCOB, MHAYKUUH aKTHUBHOCTH
OKCaJIaTOKCHJa3bl M HEKOTOPHIX H30(OpPM MEPOKCUAA3bl, HAKOIUIEHHIO aKTHUBHBIX (OPM KHUCIOpOJa, YTO
CIIOCOOCTBOBAJIO MOAABICHHUIO pa3BUTHA rpubda. OOHapyXeHHe TaKoil CBA3M COITIACYETCs C PONBI0 KaJIbLUs Kak
MOCpeTHUKAa B OMOXMMHYCCKUX PEaKIMAX, CBSI3AHHBIX C (POPMHUPOBAHHEM 3AIIUTHOTO OTBETA PACTUTEIBHBIX
KJIETOK MTPU WHPHUIIMPOBAHUH.

YCJIIOBUS KYJIBTUBUPOBAHUS, COCTAB 1 BUOJIOTHYECKAS
AKTUBHOCTb MU EJMUS Flammulina velutipes (Fr.). P. Karst
©2010r. H. B. Koxxemsikuna, E. I1. AnanbeBa, C. B. I'ypuna, B. A. I'jabIHKuH
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[Tomo6paHk! yca0BUs MTyOMHHOTO KYJIBTHBHUpPOBaHUs Oazuavomuiera Flammulina velutipes (Fr.). P. Karst. U3
MuIenus rpuda BBIAEICHBI PAacTBOpPHMAasi W HEpacTBOPHMAsl YINIEBOIHBIE ()paKIMH B COOTHOmIeHHWH 1 : 12,
cogepxame 65.3—84.0% penyuupyromux BemiectB, 7.5—10.0% Oenka W He3HAYUTENBbHbIE MHHEPAJbLHBIC
npuMecu. OCHOBHOM yIJICBOJHBIN KOMIIOHEHT MUTIETHS U (ppaximii — rmoko3a (53.6% B pactBopumoii u 78.8% B



HEepacTBOpUMOIl ¢pakim). B pactBopuMorl (pakunu oOHAPYKEHO BBICOKOE COIep)KaHHEe MaHHO3BI 23.6% wu
ranakto3sl  18%. IlomydeHHble (pakuuu OKa3blBald CTUMYIHUpYIOiee JAEHCTBHE Ha (DYHKIHMOHAJIBHYIO
AKTUBHOCTh Makpo(aroB, 3peibIX KIETOK CHUCTEMbl MOHOHYKJIEApHBIX (DaroliuTOB — MEHTPAIBHOTO 3BEHA
KJIETOYHOTO MMMYHUTETa, MPHIEM pacCTBOpUMAs (pakiisi MpOsSBIsIa Ooiiee BBIPAKCHHBIM aKTHBUPYOLTHIA

apdexr.

TAJJAKTOMAHHAH CEMSIH COJIOIKH YPAJIBCKOM (Glycyrrhiza
uralensis Fisch.)
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[IpoBeneHO BBIAETICHHE W W3YyYCHHE TaJIAKTOMAHHAHOB CEMSIH COJIOAKH ypanbckour (Glycyrrhiza uralensis
Fisch.), momydeHHBIX B pe3ymsrare Tropsdeii BOmHOW OKCTpakmmu w3 cBexeBbnpeBmmx (['Cy-1) u
nepesumoBaBimx (I'Cy-2) cemsn. Ycranosneno, uto I'Cy-1 u I'Cy-2 (Bbixoasl 1.98 u 1.99% ot maccel cemsiH)
UMETHN MOJIEKyIsIpHYyto Maccy 1379 u 877 x/la, ux pacTBopbl 00afany BEICOKOH Bsi3KOCTHIO [1] 1193.1 n 765.8
MJI/T ¥ ONTUYECKOH aKTHBHOCTEIO [a]p +64.8° n +65.6°, COOTHOIIEHHS rajlakTo3sl 1 MaHHO3H! 1: 1.52 u 1 : 1.50.

ITo nanneM UK- 1 13C-HMP-CHCKTpOCKOHI/II/I u metunupoBanus, monmuMepHsie nermn [ Cy-1 u I'Cy-2 moctpoeHsr
u3 ocratkoB 1,4-B-D-maHHONMMpaHO3bI, 3aMenieHHOW y C-6 eIMHWYHBIMU OCTaTkaMH o-D-ramakTonupanHossl.
ConepkaHue pa3jMyHO 3aMENICHHBIX TallakTO30H MaHHOOWO3HBIX OnokoB MaHn-Man, (I'am)Man-Man/Man-
Masn(T'an) u (I'an)Man-Man(I'ax) B makpomosnekynax ['Cy-1 u I'Cy-2 cocrasnsio 25.2, 18.4 u 55.9% u 26.5, 32.5
1 41.0% COOTBETCTBEHHO.

MNPOJAYIHEHTHI MUKO®EHOJOBOM KUCJIOTHI B
CNJIOCOBAHHBIX U 3BEPHOBBIX KOPMAX
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Peaxnueii akTHBUpOBaHHOTO N-THIPOKCUCYKITHHUMHIITHOTO 3(hUpa MUKO(PEHOIOBOW KUACIOTHI MOIYYCHA CEPHSI
UMMYHOPEAKTHUBHBIX KOHBIOTUPOBAHHBIX AHTUTCHOB C alb0yMUHAMH, KEJTATHHOM U [JIFOKO30KCH1a30i. Ha ocHoBe
MOJMKJIOHANBHBIX ~ KPONMYBMX AHTUTEN pa3paboTaHa TeCT-CHCTEMa Ui HENpsSMOrO KOHKYPEHTHOTO
UMMYHO(GEPMEHTHOTO aHAIIN3a C YyBCTBUTENBHOCTHIO 0.4 Hr/mMi. IMMyHOAHAIH30M MOATBEPKACHA CIIOCOOHOCTh
K aKTUBHOMY OMOCHHTE3y MUKO(EHOIOBOH KHUCIIOTHI IITaMMaMu Byssochlamys nivea (44/44, 4100-68400 Hr/mui)
u Penicillium rogqueforti (7/16, 204-25120 Hr/mi) U3 cocTaBa MHKOOHOTBHI CHJIOCOBaHHBIX KOPMOB. BBIsSBICHO
COOTBETCTBHE MEXIy CIa00 BBIPAKCHHOH MPOAYIHPYIOIIEH CIIOCOOHOCTHIO OONBIIMHCTBA IPEOOTATAIONINX B
3epHOBBIX KOpMax BUOB IpuO0B pouoB Penicillium u Aspergillus v NTaHHBIMU TIO HU3KOHM YacTOTE BCTPEYAEMOCTH
sToro Merabomuta B 3epHE (8.0%) m komOmHHpoBaHHEIX KopMmax (11.9%). OOGcyxmaeTcst BO3MOXKHAsl CBS3b
OTJCIBHBIX CIy4YaeB 3HAUYMTEILHOTO HAaKOIUICHUS MHKo(eHomoBor kucioThl (0T 500 mo 1500 Mkr/kr) B 3epHE
MIICHHUIBI, KyKypy3bl, KOMOMKOPMaX C BBICOKOH OMOCHHTETHYCCKON AaKTHBHOCTBIO y PEIKO BCTPEUAROLIMXCS
BUIOB P. puberulum, P. stoloniferum u P. gladioli.
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[Toctynuna B pegakiuio 16.10.2009 r.

MeTonoM KamWIISIPHOW Ta30->KUIKOCTHOW XpoMarorpaduu HCClieoBaHa CTA0MILHOCTh KOMIIOHEHTOB CMECH
METHJUIMHOJIEHATa W METWJIONIeUHaTa ¢ JIByMsl dGUpHbIMH Maciamu JumoHa (Citrus limon L.) B TeKCaHOBOM
pacTBope B TpoIlecce MX aBTOOKHCICHHS Ha CBeTy. D(UpHBIC Macia JIMMOHA Pa3IndyalliCh KOJIMYECTBEHHBIM
COOTHOIIICHUEM KOMITOHCHTOB: OJHOKPATHOE MAclio Couepikaio okoio 90% MOHOTEpPIIEHOBBIX YINIEBOJIOPOAOB U
1.47% uuTpasns, B ASCATUKPATHOM JOJsl yIIIEBOAOPOAOB Obuta okono 60%, nuutpans — 18.32%. Haitneno, uro
KOHIICHTPAIUS M COCTaB A(PUPHBIX Macell BIHSIM Ha CKOPOCTh OKUCIICHUS JKUPHBIX KHCIOT U PACHICIUICHUS WX
nepokcuoB. OMHOKpAaTHOE MAaciio JIMMOHA WHTHOWPOBANIO OKHUCIICHHE METHJUIMHOJCHATa W METHJIOJCHHATA,
JIECATUKPATHOE — YCKOPSIO 3TOT mpouecc. OnpeaeneHsl pa3inyusl B yCTOMYMBOCTH K OKUCIIEHHIO OCHOBHBIX
KOMIIOHEHTOB D(UPHBIX Maced JUMOHA, 0OyCIOBJICHHbIE MX COCTAaBOM, a TaK)Ke HAJUYMEM aHTHOKCHIAHTHBIX
CBOWCTB y HEHACHIIIEHHBIX KUPHBIX KHCIIOT.



