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Annomauyusn. Mykooun suepeus manbarapuHu KuOupub monuws 6a yiapoan camapaiu
gotidananuw xo3upeu Kynoazu 31e 0013ap0 eazugarapoan oupu Xucoonanub, uimuil 6a amaiull
axamusim xaco smmoxoa. [llypranean eprapoa ycaouean yCUMAUKIAPHURE KYRYUIUSU XAUBOHAAD
MOMOHUOAH UCTNEbMOJI KUTUHMAUOU 84 KUWMIOK XYHCanueuod Qotoailanuimaiou, ieKut auHaw
Wy YCUMAUKIAPOAH Kauma MuKiaHaou2an xom awié cugpamuda gouoanranuui svHu 3Hepusi
ONUW UKMUCOOULL, MEXHUK 84 IKOJLO2UK JAHCUXamoaHn axamusm xaco smaou. Lllynune yuyn xam
buocas uwnabd uukapuwioa MuHepal KOMHOHeHmiapea Oou Oynean mypau YCUMIUK XOM
AQUENapuHuUne aHas’pob OudespadayUusCUHY MeXHOI02UK XYCYCUSMIAPUHU YP2aHuul dHe 0013apo
sazughanapoan obupuoup.

Kanum cyznap: myxooun suepeus, buoeas, eanogpum, cyocmpam, MuHepanr KOMHOHEHM,
anaspob, buodeepaoayus, Karelinia caspia, Suaeda paradoxa, Methanogenium.

MPOU3BOJACTBO BUOT'A3A U3 PA3JIMYUHBIX CYBCTPATOB I'AJIO®UTHBIX
PACTEHHM B ME30®HWJIBHBIX CPEJIAX (35°C)

Annomayusn. Illouck anemepHamMueHvLIX UCMOYHUKOS JHepauu U ux 3sggexmuenoe
UCNONb308AHUE CUUMAEMCS Ce200H O0OHOU U3 AKMYAIbHelux 3a0ay, npuoopemarouux
HayyYHoe U npakmuueckoe 3HayeHue. borbuwuncmeo pacmenuli, NnpouUpPACMAOWUX HA
3ACONEHHBIX 3eMIAX, He NOeOAIOMCS HCUBOMHBIMU U He UCNOTb3VIOMCS 8 CelbCKOM X03lcmae,
HO UCNONb306AHUE IMUX PACMEHUll 8 Kayecmee 60300HOBIAEMO20 Cblpbs, M.e. NOJVYeHUs
9Hepauu, umeem KOHOMUYeCKoe, mexHuieckoe U sKoaocuieckoe snavenue. Ilosmomy usyyenue
MEXHOIOSULECKUX 0CODEHHOCmell aHa’spooOHOU bOuodespadayuy pasiuiHo2o pacmumenbHo2o
ChIPbsl, 602aMo20 MUHEPATLHLIMU KOMINOHEHMAMU, NPU NPOU3B0OCMEe O102aA3ad S8IAEeMCsi OOHOU
u3 Hauboee aKmyanibHbIX 3A0ay.

Knwueevie cnoea: anvmepnamusnas suepeus, 6uozas, eanrogum, cyocmpam,
MUHepanibHue KOMHOHeHmbl, aHaspodwl, duodecpadayus, Karelinia caspia, Suaeda paradoxa,
Methanogenium.

BIOGAS PRODUCTION FROM DIFFERENT SUBSTRATES OF HALOPHYTIC
PLANTS IN MESOPHILIC ENVIRONMENT (35°C)

Abstract. The search for and effective use of alternative renewable energy sources is an
urgent task of modern life and it has an important scientific and applied significance. Anaerobic
digestion of organic raw materials for energy production (biogas) is considered as the most
affordable economically and technically in comparison with expensive methods of converting
solar, wind or geothermal energies.

The use of inedible plants growing on saline lands in the economy as a renewable raw
material for energy production is very promising from an economic, technical and ecological

point of view.
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KIRISH

MeTtan Xocui1 KMITyBUM MUKPOOpPraHU3MIIap y3ura ajoxuja ybTHO Tanad kuinaau. Meran
XOCUN OYnum JkapaHUHMHT y3ura XOCIWJIMTMHM YpraHum sca ymoy >kapa€HHU
ONTUMAJUIAIITUPULI UMKOHUHU Oepaau OyHMHT HAaTH)KAacuJa SKOJOTHK T03a, KaliTa TUKIaHYBYH
SHEprusi MaHOATApUHU APATUIL UMKOHH 103ara KeJaH.

Typau ¢GuU3MONOTHK TypyXra KUPYBYM MHKPOOPTaHM3MIIAP LEJUIIOJI03aHU aHa’3poo
napuanam koOwnmstura sra [4] Lemmono3anu a’po0 mNapyalaHWIIMHA KyHJIard aBJiojl
Bakwutapu tabmunnaiau- Acidothermus, Bacillus, Caldibasillus, Cellulomonas, Cellvibrio,
Cytophaga, Dyella, Erwinia,  Microbacterium,  Micromonospora, Pseudomonas,
Pseudoxanthomonas, Sporocytophaga, Rhodothermus, Streptomyces, Thermobifida [2].
AHa’p0o0 MHKPOOpraHU3MIIAp OpacHia LEJUTI0N03aHu MapyalloBYM KyWJaru aplioJl BaKHILIapu
mancy0-  Acedevibrio, Anaerocellum, Bacteriodes, Butyrivibrio, Caldicellulosiruptor,
Clostridium,  Desulfurococcus, Enterococcus, Eubacterium, Fibrobacter, Hallocella,
Ruminococcus, Spirochaeta, Thermotoga [6]. Xapaéuuu crabummurd ymdy Oakrepus
opacujarv aloKaHW TabMUHJIAN]IN.

TADQIQOT MATERIALLARI VA METODOLOGIYASI

Opranuk cyOCTpaTHHHT, XyCyCaH, HEJUTFOJIO3aHHHT aHadpo0 MapyalaHUIIUHUHT aCOCHHA
KUXatu, OyHnaill y3rapunuiapia y3ura Xxoc "o3ykKa 3aHXHUpPU'HM XOCWJI KWIYBUM MypakkaO
TY3WIUIIIM MHUKpPOO TYAamapuHUHT MIUTHpoK stumuaup [1]. Llemtrono3ann OGuorasra
allIaHTUPYBYM MUKPOO TMOMYJAIMSUIADH TOKCOHOMHK JKMXATHaH >KyJa XaM XHJIMa-XWl,
IIYHUHTZIEK OoIlka >kuxatiap OunaH ¢apk KWTaad, MacaiaH, sIlall [apouTura Kapad
ncuxpoduiiap, mesopuiap, repmoduiuiap GapkiaHa iy, WyHAad OYauImura Kapamad 6up Xuin
TUIJArd peakuysiapHu amanra omupanu [5]. Mukpo06 TyaanapuHUHT TapKUOM Ba CTaOWILIUTH,
XycycaH OMOTa3HUHT aKpaJUIIM Ba OYTYH jKapaéHHUHI KEUHIIN 03yKa MyXUTHHHUHI TapKuOUra,
KyJITHBHpJIall MmapouTiapu (Xxapopar Ba pH)ra, opranuk cyOcTpaTHMHI TapkuOu Ba
Ty3WJIMaiura, OpraHuK MOJAaJTapHUHT Q)epMeHTépra SKOWJIaHUIIT BaKTura, KarTUK MOJAaHHUHT
yIUTaHUII Ba O0IIKa Ky1u1ab omuiuiapra oorauxaup [3].

Veummuk 6romaccanapuian GHOTa3 ONMII MaKcaauaa J1abapaTopys MAapoUTH/IA aHAdPOO
peakTopiapaa Taxpubanap yrkazwinu. Tankukot xaxkmu 1000 Mt kenaguras MM HAXLILUIApTa
aktuB Oamunk 500 mu rada Kunubd TYnaupuinuiiaan oonanan (kamMu 6 Ta) xamaa MasKyp
OaTyuK COJMMHTaH UIUIUIAp aH3po0 peakTopra koinamrtupuinu. Peakropuunr xapoparu 35 °C
KO cosmanau. Xap Oup mmwmma uaunuiap 1 man 6 rada Oyiran pakamiap Owiad pakamiiad
gyukwiad. OJAWHIAH TOPOIIOK XOojWrada maiganal Ttan€pnald kKyWuiaran cyOcTpatiap sSbHU
VCcuMIIMK KypyK Omomaccaiapu (Xap Oup Omomacca Tapkubuaa 1 r opraHuk yriepon 0op)
pakamilaHTaH MIMIa Wadiniapra conud uukmiad. Macaman Karelinia caspia 6uomaccacu 1-
pakamJIu IIWIIA WIWINTa COoMUMHraH Oyiica, Suaeda paradoxa Ouomaccacu 2- pakamiid IIHIIA
UIMIITa COJMHraH Ba Xokazo. CYHr aHa’po0 peakTop HIIra TYHHMPWIIU. TaTKUKOTIAp
MyHTa3aM paBUIIIa MarHUT alJIAaHTUPTUY UINITHPOKUAA 25 KyH JaBomuaa onud Oopunan. Xap
KYHJIUK OMOTa3 MUKIOPH CyB OWJIaH TYITaH pakaMJid HUJIMHAP WAWNUIAPAA Xap KyHU OUp XU
BaKT/a Ha30paT KWINO OOPUIIIN.

1-pacm.
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Typin yeumiauk 6MomMaccaapuHi aHaAPo0d NapyaJaHHIIUAAH XOCHJI OYJIran

OMOra3HM yJI40BYM KypHJIMa
I | s

SIbHU peakTopra KOWIAITUPWITaH UIMIIA MIULIUIAD OF3M TepPMETK OEepKUTHIIAIH.
I'epMeTuk KONKOK ypTacu TelIWIaad Ba yHra IlacTMacca Hailuya YpHaTWIagd HalYaHWHT
UKKMHYM Y44 CyB OWJaH TYJIOUPWIraH pakaMiId LWIMHAP WIWIUIAPDHUHT TElacura XaBo
KApMalaupaH KWiMO TemwmO YpHaTwiagu. AHA’po0 peakTop HINra TYHIMPHINO, METaHOTEH
OaKTepUsUTM aKTUB QAWK apajialMacura CyOCTpariap COJIMHTaH BaKTH OCITHIIAHIN Ba Xap
KyHH OMp BakTga Onoraz XaKMH Hazopar Kuianb Oopuian.Taxkpubamap TYXTOBCH3 MarHHT
almraHTUpruwIap acocuaa onaud Oopwiau. Taxpuba maBoMHIa aKTHUB OaTdWMKIaH HabMyHa
onuHIM Ba Y36ekucron Pecny6nmkacu Pamnmap Axanemmscd MHKPOGHONOTHS HHCTUTYTH
WIMHR XOAMMIJIapu OWIaH OMprajavkaa 3J1eKTPOH MHUKPOCKON OCTHJA Ky3aTwuiarasHaa (2-pacm)
METAHOI'EeH OakTepusuapu acCoCalMsICH (Methanobacterium, Methanobrevibacter,
Methanosphaera, Methanothermus, Methanococccus, Methanolobus, Methanococoides,
Methanomicvobium, Methanospirillum, Methanogenium, Methanoplanus, Methanosarcina,
Methanothvix) Gopiuru aHuKIaHu.

2- pacm.

MeTaHoreH 6aKTepml.ﬂap accocanuscu

1-sxkanBaj
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Yeumunk 6umomMaccaapuHHHT AaHAIPOG AerpaAUsCcH HATHKACHIA OJHHTAH GHoras
MJI/T KYPYK Macca Xxucoduaa

Yeumink 6uomaccacu Buoras mi/lr KM
Festuca pratensis 548+31,79
OuxoHa YUKUHIAIAPU 544+40,47
Glycrrhyza glabra 475+45,72
Karelinia caspia 363+84,28
Atriplex nitens 337+47,03
Suaeda paradoxa 310443
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Festuca  OwxoHa uuK Glycrrhyza  Karelinia Atriplex Suaeda
pratensis glabra caspia nitens paradoxa

TADQIQOT NATIJALARI

Taxxpubanap HaTWXKacH IIyHW KYPCATAWKH YCHUMIIMK OHOMacCaJapHHHHT aHa’po0
OuojerpaanusaCcy HaTWKacHIa OJMHraH MakcuMal Ouora3 Mukmopu Festuca pratensis (548
/1T KypyK Macca) , omixona uukuaamtapu ( 544 ma/lr xypyk macca), Glycyrrhyza glabra (
475 mn/Ir xypyk macca) xamaa Karelinia caspia (363 mur/Ir Kypyk mMacca ) JJapHHHT aHa’poo
napyaNaHHIIN HaTHWXacuaa Xxocui 0yam ( 1-kaaBanra KapaHr).

Taxpubanap 25 kyH gaBoMuga onud Oopuinau 6uoras MUKIOpU xap KyHH Oup BakT (11:
00) 1a Ha3opaT KNG GOpHIIH. Y CHMINK GHoMaccanapiaaH OJIMHTAaH GHOra3 OPraHNK YriIepos
(OC) muknopuia xaMm xucob6aad YMKWIIH. YHra Kypa TapkuOuaa 1 r opranuk yriaepoau 0yiaraxn
omxoHa umkuHawaapu 1830 mi, Festuca pratensis 1310 mi, Suaeda paradoxa 1241 m,
Glycrrhyza glabra 1113 mur, Karelinia caspia 1002 v, Atriplex nitens aca 967 mut 6uoras oJuIi
MYMKHHJITH aHUKJIAH]IH.
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3- pacm.
Buora3 xocus 0y 1M1 KHHETHKACH
OwXxoHa YuKkuHounapu Festuca pratensis
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4-pacm
Tapkuouaa 1 r opranuk yriepoa 6yJraH yCHMJIMK XOM alIECHHUHT aHA3Po0

AerpaganusACcUaaH X0CHJ 0YJarad 6moras MUKJI0PH MJI XHCOOHIa
2000
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N I:
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OwxoHa  Festuca Suaeda Glycrrhyza Karelinia  Atriplex

ma/r

UMK, pratensis paradoxa  glabra caspia nitens
2-KaBall

Veumink 6uomaceacu Buoras mia/lr OC

OuxoHa YUKUHIUIAPU 1830+136

Festuca pratensis 1310+£76

Suaeda paradoxa 1241£172

Glycrrhyza glabra 1113107

Karelinia caspia 1002+252

Atriplex nitens 967+135

MUHOKAMA

Mabnaymku, aHa’poO OakTepusiiap, OpraHuK OMOMAacCaHMHT  OuoJerpaaanusich
HATW)KacHuJa XOCWJI KHWJTaH Ouora3 OMOMAcCaHWHT OpraHUK KHCMHUJAH XOCHJI OyiIaad sSbHU
OpTaHMK yIJIepo]l Tyna TYKuc 6uorasra ainananu. Jlemak, Typiau Xui cyocTpariaapaaru Oup Xui
MUKJIOpJIa COJIMHTaH OpTaHHWK YTIepoAJaH Oup Xuil XaKMIa ra3 XOCHN OYIUIIN Kepak.
Kansanman kypuHUO TypuOAMKU TYpiau XU YCHUMIUK CyOCTpaTiapujaru OpPraHHK YTIepos
Owojnerpaganuscu Typiauda Kkeurad. byHra acocuii ca0ab OuomaccaHMHr TapkuOu 11ed
M30XJIalIUMU3 MYMKHH. SIbHHU OIIXOHA YMKUHIWIApWUIAH HSHT kym Owmoraz (1830 mur) xocui
OYnraH yHWHT TAapKUOWJAard OpPraHWK YIJICPOJHHUHT JeApiid Oapyach aHa’pold Jerpaaanusra
y4upab, Ouorasra aiijanran n1e0 xucobnanuica, Atriplex nitens HuHT GnonerpagaUsICcuIa 3ca YHT
03 xaxmaa (967 wmur) Oworaz xocun OynradH. Jlemak, FOKOpHIard MablIyMOTIap acocuia
VCUMJTMKIIApHUHT Onomaccacuga aHa’poO OakTepusuiap HMINTHPOKHA KUMWH TMapyalaHyBYd
Monnanap Oynub ymap OakTepusuiap TOMOHUIAH KUWWH V3TAIITHPHIAAW JAeraH XyJocara
KEeTUIINMHA3 MyYMKUH. ByH/Iali MOAJatapHUHT MUKJIOPU TYpJId YCUMIUKIApAa TypIudaaup, 1y
cababnm xam xap Xl YCUMIIMK OuomaccacuaH XOCHI Oyiran OMOTa3HMHT MUKAPOPU XaM Xap
XUITUD.

XULOSA

1. Suaeda paradoxa Kypyk Maccacn Tapkm6uma Na® Huar (53.67 MI/T) JHT' IOKOpH
KypcaTrnuy aHuKIaa . K HEHT I0KOpH KYpcaTrium 3ca ONIXOHA YHKHH/IMIAPU/IA aHUKIAHHO y
It KypyK Macca Tapkuouaa 17,67 Mr HE TaIlIKII KHJITH.

2. Karelinia caspia, Suaeda paradoxa, Atriplex nitens, Glycrrhyza glabra, Festuca
pratensis ycumiukiIap xamja OIIXOHA YMKMHIWIApU 1T KypyK YCUMIIMK OMOMAacCalapuHUHT
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aHadpoO Omxruil xkapaéuuma Festuca pratensis-548 mL; omixona uukuHuIapuiapu-544 mL;
Glycrrhyza glabra-405 mL; Karelinia caspia-357 mL; Atriplex nitens-308 mL Ba Suaeda
paradoxa nan 3ca 286 mL Ouora3 onuin MyMKUHIATH aHUK Oynau. CyOcTpariap TapkuOuaaru
Ir opranMk MOJJAaHUHI aHa’poO Owojerpamanuscy Hatikacuiga dca Festuca pratensis-1310
mL; omxona unkunauiapuiaapu-1830 mL; Glycrrhyza glabra-1113 mL; Karelinia caspia-1002
mL; Atriplex nitens-967 mL Ba Suaeda paradoxa mau sca 1241 mL Guora3s oiuIi MyMKHHIATH
AQHUKJIaHOU.
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