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fser hjdzdw G dzlz B d dzr i J tdzj 5@ B- tslg Bfdiztisdz’ Quis BO© fn MdzOL 7 9 (
Cod3tf dzy € mdzlz & Bd& jto]j cOBBISS Iz fpr o w, mMseo d3 M C
COkOddlsdui Msédy foHatsH" 6 HE, By dB3dzdy KPL 8 qisd
MowL Odets M twWOL dzd yde' 3 BlsteOmdzy d3d L dzOded v , o ¢ dzt
Isj mdzsdzse d ¥ sO¢ d BICtesBdBdzsed:® , GJdad sdyd M¢
BdBlsj n dztBiiiztibE o s 0 rIsjj ~ dg=[cEtds o3 dz? ¢ Mfdetic j s OB SIsC d  BEqsSs O3
f sz yols! hdqesCd?2 MfjSltc atsMmMistcjBtso Odadz" = f totSH Iz
fpdedL dIs! MissddBtshis! da §dzyjddw [ 6]

[dSteso sHistetsmdzd W o dzv s ) N fofgustitstfuidid IS dsedsiz" adgbts G
o' MsCtc?2 MfsifskdsaBsos'@ dcB®MMO 5 ¢®H ftod dhy
ftozutse), Htod btsd, Ykt bk B dis3z30My MHed3kls sif Gy dg dio |
BfCtosotsHistsMdzj 2 wodzw jIsfpw Ists, yYbt dzd dzgj Istej i
L OlstcOls ftoj Mdes?2 otsH'™ (HdzW 1 Istsets Bseclkzls dmf tsdz' L
Midd 2 ddd Mbssydy §j esH'), O bB@EOWYHH W dgES s ded
1 dsdi30MMNO0 kdCwsatyheidaygl s dzdf Jasbsyg" G iz 5@
Hdzw f tsdiedy jlsigdiedzOlsd o dz" 7 3 Is § tadz das cldsts fisdxdff odzd (o8P <H
sOS¢Y § ~dd3d uiffised n ( @0 te ts fizd s dzeB d 5S¢ P dzts Is [ M dzts o «
ZzOf Qo dzj dzdWw d&3d dMMdzj Hise OdzdW © HOdzdzats?2 B dzOMIs
hlsOd@zdiiseo BJSttso sHiStetsMdzj 2, ftiocsHkydtekze hda dzd{f d
odzdwes hdn d2O0 MmMddasjtL Zzdf dutse d thigdgd;sHE8) o dff
oL BBtsy dzesmisd Gtedd3 dzj dedwv tslsH jdzt dzr = h IsOdBzBse  d3( ¢
fsdmM¢ 1+ WWjiClkdodzgr = ftsHaBHBE ¢ §jtjtcOBtslsS ) dzdf
d rddBdudmMSdlio olgBdiiiyy @izPtodzz g (5¢ JdgEfisislizPe d iso Odz
fsdzyj dzdw Bdtd@zOMMr BdCtcsosHtesMdzj 2. 1 51 Istsdi3kz
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2O dMytsd LseOddd BdtsdOmMh &GSttt sHsEsnd] 2,
dmimdzj Hse Odzed?2 s ofMmjds jtej ydmdzj dedz" 53 dzOff e O dzj o

t Ofmisdlsj dz' dgr j BOMdZO wodwe Isfpqw jhj wSHdddE d
fsdzzyj dzdv Bjlsdzso' o L Wdtese ydedy o Sdmdsls (f ¢
1 4 Mdiislstew dz0 s, yYlsts jets ftosdLotsHMiseas Mo w L Odzt
Cdfsddis = d cGjlsjtescj dzdd0r ©OB@@EgOBEBRSEMY 0Odz! Is
fsazzyj ddv M dif sd L se Gdad J 63J tafde3dgtsistzodzd L ¢ to tSto ik
ftedd3j dav ¥ Isfpw Isj e d3ssMis©Op ftf fiz) daf g ORdEelf jOBS Is ] dztso r 7 41
Cdmdzsls Moeg hgtsB Tlefstadzjy dtelzj 3" § N Is O BRO B Rh@Edsicats fi)!
miehej Aspergillus niger, Thermomyces lanuginosus [11]. 1 s i3y guzlz y jfdgdrws
dBsdiice ddzdL dteso OdzdzO§ ff te® R Csjdz! L e sffrstsyj MMORA 1
BsHdW dydtetse Odedz’ = fdididel = ) tSHA] tets| 8O dadd) telis o Is te OstahndzO
slsted yolsj dz' dzgr @3 o dzd W dzd j 42].dzO) L ez®@fglssW [ | jupj eAsfy g8 O
ftod d3j dz¢ szl to uljdtsfeid dzd L §f s & Gtzdgs teo j figoy@&TL: ( dz2O
sfmdztse j Isj tc 3ts mis OB ldndgindsts? LippdytheRM ( dz0 tfMdzse j Isj teo
dzd f GR. miehei [13]. 1 fpe w L@ Isfly Odds dza® Qo L IdciO® de@sledPoyde’ fids o
ftoj f OcOIlsso, HakzV Is hded e lipgaf dztb ) ldsdn dzts o dzesd3 H 29 r § s @k
BsHIW dydtetse Odafid thts d2f d tetgasting'd dzd L d G el @ dalzj § s te d3ts
dzdf OLr . [jdajj dLrEyjde M tkts?2 bsySd Ltejddw BO
BOC IS toGeapfilus. SslsY o twHj JMidj Hse Odze D B elzts 4
Isj tcd3tsMisOB d dz/ detsfls: ¥ d tahfddis 2 Usdsoysihtsls | KOS | BLIOAdz
Burkholderia cepacia [15]. R MM dzj H 59 Odzd W o  BERO fifls d d dfpiEs BHJQIHAL
dzd § ts dzq Is qWujj iR jddRlistise tSfHt Isfpdzj H 28 M d d3  dgQOlY)tc O tizgzidzd ¥ dzd
Isjtcd3tsMisOB ddz! dgr » dzdf OL, o Istsdd ydmdzi BOCIJ tod Ok
cOLOBISCO  ftodd3d dzj dedj deso™ 7 ddi3d@i3sB ddzdL dtctso C
fsdazzyj dd¥ [ Crs @dedgtsh I qetHdctso

g d3j ¥y dz' o3 dzOff tc Qo dzj dzd j o3 dmMmdzj Hse Odzad 2 w g dzw
Zdf sdzdsdyi mMSédr Witcedzj dzlstsea, € Cwolstster @3 9 Istsd3 yc¢
stec Odzd yj MSdr o jh ifmlse Mt My datst W dtodats?2 fpls Jw OB
hdetsC s f tod dsfmdedz] S fig o wlalsverts] te@fdrfrdds dEd]LdEP]dE] As OC % § o
stec Odzd Y4 MS t£d® ¢ n CdedsjQdgtb Qs @< Ay 1. j 1 " MsC Ow md dz
wJdted3d dzlstso d dn Emlsts?2 ydo sis: ¢ d dzc d B d Ists tc @B
fteddzi dgj dzedv o fJtotsyJ MMOR cEdHsddL © ttec Odzd yj M¢
Yomisdzsmisd, feddjdej dzdi BdBdZscdyui et sudhlcd
or MtsC ¢ sz HzGedsjsddefivj dz! dzr 7 MsjHddzj dzd 2, dzOf toed di3J to
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LiIsda yYyddzj?2 ®Rfftcdiddfdpyupisedls ko j dzdydls! <€0O0¢ M€ i
GdHtesdzd L O sOC d A g jda o dzj tatfi2zz | jCdedpiBdste B  dzd L o fs
dZdf sdzdisduj MS dr §ikdigouls sedHtesdzdL O e Q@f i3k oz
ftesojHjddd dMMdzjHseO0dd?2 8 MddzjHkshdd d&ZO§f e
s tedssMisOB ddz! dz 7 ddf sdzdlsdyi MSdr W jtedzj delstso; (2
ftser h jdzad | dr S PHAMJidicss Zyj dzlstso ; ( 3) tcOL |
Zdf sdzdlsdui Msdna Wjittdj dstses d dL Ezyle@d fzd qdz o B
9 Itsdz ydmdzy Wit sttcQdzdud MSdr ddzMmd SIsdydHBe

Kj dzdzs dzsL © € OS¢ dMlssyded ¢ Bedrlsg & wasazts df doq oiF) Uz
f g dzgdw Bdtsbtsfdzdo O osltw®ifts fishsdz dg ¥ d( pEIsle Is C
f sfydzj H dzj |§ OSoxejl dgsO Ld]O B B Oz tc ZGls(dipddri ¢ dj sy f
otsfistcj Btso Odzdz’ = o Jh j Mmi€odzs @d nytg B didsjL Is d dzf¥ zAc ) 2
WEtoW Ztosdzgmp @ ofip@etsist Isd dzy dd®ldzd I sdgow L d fyp 1 Isddz OF
C it dzj € thdas g SMiit©] c OB tslsS d Yy J dzdzs dztsL 1 j SiP s @ dzd Is dizy J
CdHictsdaPY @ Oo dzj dadets e s 5P A @Sz M sz ¥ @ H dzv f sdzkz y
Bk dzdo O d ,@ JEgiDEHisdS 5© PC § b B cits C st ©OH i
dmf sdz! L s9 Ols! Mw ¢ O¢C k] ldcits@ldc ¢ DAY L ftf@ugei i o a4
[dzv  fMmBteOy do OdedW  yd dzj fntsdssIetOdz jdasO dat tz gpls trtdstey ts) dfv,
2 d3j dz' "L@ste Olsr  dzO  {f tedslsfshighs O did dARdRdb dzts 2 BP RI S W «
O CIsz0Odz! dz' s dzOf tcOo dzj ded W d3d dMmMmdzj HISo Odzd2 Y5 4 I
dL zyd ded Mo s2 Mise dzso '~ h s O dzdzks p ts3 e ¢ tHdsOxir tia
Is j teditsIs sdzj tc Odzls dz' R Hictsy ) J 2 M o MsC 2 M sfmtse
fMtsH j o O d A COOdzdisdyj MS dj, Oc dls@Gispzi© @85 " d 4 dzl
EmMlsts2 ydesmis: 8 ¢ ddzcdBdlsstcOd3 MBtcOy do Oded W ; (3
dMmfsdz' LsoOdzdj &3 SlstsB tcOdzdze’ n h IsOdizd3ts © Hiotsy 4 4 2.
Myjlosh jes COC COOddIsdy MSd2, OS d Bdtslsjn
f jjiacOB IS d YJj dzdz® drteisH baf s stz ss@ dzdz’ |  tetsds™ M dzj c

sO0Cdd3 tsBteOL sd3,f @ BftidfdejSdipdls 2tcOL tcOB BIs Ols ! dz0O Iz
fszzyjdeddy hdesSCsets M jSltc® ojh jMmEmy tgde’ L &85 (
BBl n def detjerfipis @ dz W dzls O tc dats 2 CdMmdztsisr BsHdWdy
Witk desdzy B ftcQf BOOBHEo) HOM dgj 2" j B f tedeeis dzd by
L Ctsdztse dyj fip§, d Ciofwiatedddgyr & ) o sHEGsYdMS 2.

K dzt tc @ o tsHY 1 jtelOfg vic O & tslsiEY @z SBfgfds Isq) - dzts dztdf cadrus) HifS od
fjtojtcOBBS ] CtdBftdj dsss oLkt &V j Bsets M t
teOMmisdlsj dz dgr = &BOMjdz d ygj dzdz® dztsL ) 9 ftsHECIsT



11

ftetsd3r h dzj dz@@ts fijds@ &y, J Wi tod3d dzls dzr & d H tistg W tPis@ts st tc 6 HOMAC
ddzij SIsdydHtse ( BOOIsdtsdzO) .

rdzv HtsfMmisdy j dzedv ECOL Odadzts?2 yJj iz@H ®Oydzd f smlsOo

1. Il 7 HJjddl! d dfmMmdzj Hise Ols Mos2Mlseo © dztseo ™ A
odzdwdedj ©OLdZzdyder » WOSCItstose dz0 dzOC s d@Sded J ddzdzt
B sOBBsdZdUd MSdy M ddesMmisd SlsHjdz! dz@ = D IsOd3dS 9
ZO Bzddydf Odz? dz » Mlssydz" = o t5HOR.

2. i OL tcOB Il dzj C fteH 2 S H ¢ fjtej cOBBSISE
BgCteso BHStesMdzy 2 o d3d Isd dztca i tsdWddj tSEOE sz F dzl X dz& d fi
Wittdsj dalsdz" = Oc tcBueklblslésia cepdniftls@ST d S dmdztslsdes?2 @ to
zcdzj oiteH Wedzls Otcdzlz ¥ € d ) dzts IsHzO Sls e ofaaith ssu dxin 0 elzefs 303

3. ltetse j Misd fsdm¢ ftedtetsH dzr n Is j tcdgts ¥ d dg)j d@p~
Wittdzj destse, dnrdEC dzufadtdBifplstedzdjdzd Is! o L diBsy desfls! ¢
Witcdgi dalsdgr » ftoj f OcOlstse o tj OSydqwWwrs cdHsddL © d
ydmdzi RBOZOISd sdzO) .

4. RLEZydIs: o s wW3th o3 flzthinitte s dzls dzts ¢ ts dzdff heQGEoBacius O
stearothermophilusG3, d d@zd3tsB  dzd L d te 5 8 O dzdzts 2 dz0 3 HdAs f stitetsdgidsh
Bilsddzser 7 Lt Wdtese ydtde » SdMmMdzsls d BsHd¥Wdydse

5. { OLtcOBSISOIS! BdBIsj n dzsdzts ¢ d ug SRS | SfHiGE
COsOdkzdIlsdyj M sc s CdHEdZdL OISO yj dzdz® dztsL T 9 1S
HictsY 3 4 2.

1 Oz ydzOw detso d L dzO

lfjtor j 9" HJ dzj dz d deEse0tgoC I9jlsdajdgds o O delsd € to
ftesHkydtelkze hdj dzj 2IstcOdz' dz" §J dzdf JHT di s cjddy o bstel ts
RZzOC s dzj dzd W B d 5 B3O My fi) ezl AzdBdRgettesmMugbundunsA-1 175, Clsster
or M MBHjtY Odedj dBdesdzj dzOMmr M j alzdzi B dzd d izl |
dmf sdz L s9OIs! Jjets HdzW §sdzkyj ddw B ddHdid ¥ .dz' Id2sH js
® maftsHj] tOBBIsr hlIsOklcactlgisEI€BH tstetElAiPdzdd jIs o " MC 57
sydmisSy dBzddydf Odz d' = Mlstsydzer = otsH B®ls MtsjHdd
ftesyj MMoOn §dzyjddy Bdskomhr M of fifinttlods fifntsw
f sdzj HizE h j 2 fJtejtcOBBISE ) BdBHdL j dz¢ dztsj Is
BCtesotsHisStsMdzy 2 o Hwtsyd My dz2OC Y dzj dedw dzj 2 Iste
Misjteddzd L s9 Odzdz" = Bzddydf Odz! dzf = Mlssydze » oGkd-]
M o" MsCdds Etesodz] A3 dzOS s dzj dedw yj dzj oase s C sdBY S
B3d ¢ tc 590 s PEwackddrptiaesslerilC-1 1, Ctlstster 2 o MlsOdzH Otclsdz’ =
ftocsHkzydtkzjls kcedzjotsHr, o Mkt Mhser g dzekigrgd § 2 - f
MedHd Myftsmtsejdz dz2OC Of dzd 9 Ols! dzd 2 IsteOdz! dzr § dzd f c
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Bz dzd yd § O dz! dz fls 5y dzr o 5. Rabslerii IC-dz@ dzdlz©  di)ilsly @ iz
Bz dzd yd §f O dz' dzr fls sy dz otsHOR of jtor j TCOLO
hlsOBBsd MeowlL Odes M dOSCsfdZziddjidd  CodeoOdzj dzlstso
1 CMf sdzgj dgyd Odz! dets?2 W OLj, O sOCxJ M jtsSedsindjoded j 03
lfjtcor j Hodkzkyjd Wjijtedijdzlsdzr 2 ftojf OcOls dzO
Octcj GOIsso (1 uA¢) B.degiffi®L 'O H@TIsjjtcffdetsH j dds defmisto d to
ftodd3j dzj dedv Hdzv fjtejilsjtedW dSMoedtoiumsd ICTHs o d&if T 1
or MsCdd3 or" - tsH . 17 dZ0 ef jto j £ Ry fzgsSfididsmmfitc
O tcOo dzj dzdets G 5 [dBO s § dzlz W gzlz@ 6 dzts 2 Cdmdztsisr fzlsj
i3d € to s 9 s H Migastinided sp. 1C-4 4 M dMisd' L sa0ddj &3 ¢ oW ByBS
f tod fylz Isdnsdzdfts2 > BMIMIESEY § §shmdjHizshddB MBteOy do O
sMisOlssyde = kZcdzj o sHEso A suchitbdenes3dso Odzd j d3 N Is O BABO
I'fjwehtoyndbydgiizdz ¢ mdz" 2 (Hedzisyj dzd W j dzds ©dets dzO
ftod CEkdz Isdoeo dtetso Odzddizj & 6 Gizdzs 3 KlugypremgteiarxianusCl  d
OgataeapolymorphaCB34 732 &0 Mted HOA , MsH jtey O dr f tesHE
B n ORI G g dteso Odzdzts?2 dR3d S tesC tod MisOdzdzd yd ME 52 Yy
lfjtar j fsdzyjdz o § OtcOls ¢ 59 Odzj dzls tztf M Isdfsd:
Mddzd ¢ Bd jedgjsMis OB d dz! dzts?2 tcj ¢ & grajotz@rippldatGB, da{df RO H Ot
o' MsC 52 f)ls OBod dz'tedptGlaydev 7 f iteji sjted¥dSoOydd H
BsHdWdydtetse Odzdzr = fdhjer s ydttse. 1 jtcor gstUR dzts
B OC Is jueihatillus thermosphaericudUTl d ¢ OL Odets ko j dzd yj dzd §
Mdzd v dEkd d My d MY s dz! dzesthd2@agd] iz "KEE] JipB eS8 ®E. coli.1 ¢ OL O dz
YlsestUTlL B &ZOHOjIs iflsd Bz 58d9 OCud o diztsTgisQf, 5 1@ d Is TOY
My d ydwW dydzsfis: & ¢ CoteslsCsyd fsud ydz' &3 3y dtedets ¢ d
Zcdzj etsH O. 1 4 J tca di3fsy detsi§ 'L OWfzRedjisitsdts e s ftoj f Otc O
B ssHsR (i jtcj ydts?2 effUTHoxXAd H dz2vfls sty @ifnis € d s j t
Bzddydf Odz? dzf EsHstsqaEmd CSIsdydrH O BOZOIsSdJsdz® (ks
GdHtesdzdL O M 1 WW jCIlsdo dztsdyds! ¢ dH ' tcg hisBGERMPEI 2 Htc
v ittejlsdyui mMcoOw d fwO0Clsdyd MSOw L dOyd issmlis
1 ©OCIsdyj S ow L dzOy d d3ts iy ls OB SIsT L OC dzs y.C
d dddEtse d dzd L ts9 Odgdats 2 Glzdtdla®thermophiD&E & j Bd e j OC ydw rn f j te
BOMJ &z HdzV §tsdzzyj ded™ BsH d ¥ depductsiplcvdiz’ frts dfixl\ jj dadzts,
I Mls]j Bs@TL fsLotdwWIs & HOM dzgj 2" Jd3 ftedd3d dewlis' j J
fizsy detst W dtedets? MowiL ' ¥ f) OHJS OkzOB] Hdzd ded @Bz
sydmis¢d MmMisjteddzdL dtse Odedz™ = Mistsyds 1ntc Ok tsHf YiF ) ¢ @ Wz
tcOBtsIsr SOCYJ LOCdzE yojlsmw o tOLOBBISS] d ttyj d

L] L]
L] L]
L] L]
L] m
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Missydzr = otsH d&sCOd df = tydmlsdzr = Mtsstozy § tzd 2 dzg d
9 ttOBBIk] hlsOd@Btse BSttsotsHtstesMdzj 2  ddB3ditse d dzd L

s JBtejlsduyui M Ow L dz2Oydisimls: twOBtslsT o tcOY O Isf
B tesstec Odzd L dG3ts o, o Cdzg yos hdmas BSCtotso sSH tstets mdzd,
Isj edstslstsdzj teOdzlsdz” § HEBY Y, O OCH s i3y tzy @paizagg fifld)
i sdzlz y jodadis to § B ts9 Odzdz" ~ ~d d&3d ud MS dn odhiMmlse fn
f SHRSHSO . 1§ Jjdgpls @ edicdiaf € t¢jsdzts H o tdetw[in dzglz@ € s dzj dzd d
Misj tod dzd Irtso®ztlel yd §f Odz' dzr = plists Y dz' ~H OalfissadA s dgafdiz O Is -
Btsd3OmMmikz dd ¢ tctso 'tsfp tisQedsdy dzfnds H Jte y O dad j &g fdgjH2Ewtc O dzO d
mMemMistc@s jssdgtcdd MdzntsS 52 SCtdyd dzlsteOydd Mmrswddg QJ dac
B lsOBtsdzdL BO BIStetsosHBesMdzj 2 d or Wwodzj dzdj € dz® o
dzj 2IstcOdz! dzf 7 dzdfdEeseoy dzw ol z 8Os dhMmdzj His9 O
dn Btsdzj J LWWJiCIlsdo dz & &z df tddsildzy j dzI©OB 45 Is Bsclzls ]
Cod3f dzd S Mdzr = ftesyj Mmtse Bdtsf jtoj cOBSISCd o 5L ts5B dzks
~dBd Ui MEdBd d ¢ Olsdszfyd Ry i s dfitswj ded v " dtets €
9jMhjmlse.

[Mdzsodz" §| fodzsyjdedw, orf desfpddzr 4 dzO L OhdIsk

1. zIsOd3dEd ¢ tots 9 ts H Sdemefipdnju@bundansA-1175 d Micractinium sp. IC-7 6
or MsC dadz MsH Jj to) Odzd § 3 dzOfmr h j dzdz" = dzdtf dH s
fdtemfjSilsdeodz 3d Hdzv fteddjdzjded” o ftetsyj
Ms2Cets ¢ ¢ dMmdzj dzd & .

2. 1 tcflzdzr sdodteso Odedd dz2O0 Misj ted dzdL s Odzede” = d3lz dzd
mMizhlgemj dzdzr § BGlsdzdydwy f§ted ddzHbEkSydd dzOC st dzj dz
Eedzj otsHY toctsH lERq § teliste fisdfids tc fg bz O dzdzr | m dL d3j dzj d
Ldzgj e JjIsdyuyd MSsets BBoBI &ZO Cdzj s8¢, Mtssilse j IsMmise

3.1 OLtcOBBISOdz detsor 2 C i dzj ¢ fif dg'dzlze Y P sjH IS EdLo rifffs L L
Ydtede" » S dMmdzsls, SO d wdzlsOtedzlz € dafpfdEsdsidzo rH B
Micractiniumsp.

4. A J tod3d dzls dz 2 ftcj f OcOls s, f sdzlz yJ dzdzr 2 34
tcj C sz d dzO dzls dzts 2  Gzdstfa®pthermopldusIS | tdaPd d3j L 5iff tetf § B IS g
sSBdEZOHOjIs or MsCts? MlsOBddz' detsfyls’ 8, dets Mtcj Hdz
BgtsHdL jdz' dgse s Issf dzdo © d dBsHdW dydtcse Odzdz" n

51 OL tc OBAEdsO fiRtS H ~ S H ¢ f sdzlz yJ dzd ¢ L Is O dztdzO M tshifp Is ¢
¢ i3y dzj SifMagROBYsls $ d g dizezts S  d3pls dfdziisiy ey et 5
fsptsyddf tEsHEzZSC & OlsOdzdIsd yj MS e, M ¢ dduindteirg LL Ok
IsJ ted3tsIs ts dzj te O dzlKéayveromycessayxipniudC 1 Odataea polymorph@BS4732.
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6. ANjJtod3j dzlsdzr 2 Yt f OcOOls dzO thdse j dzse 52 Uts §
thermosphaericu T1 B &ZOHOjIs o' MsC 82 Isjted3smisOB d dz/
CdHtedzd L Iz dgdzd CIsdydrH O d3OdzOIs d s dzO, ftcj o tsf.
sydmis¢d frHstsydzr = o ts
[ dyde 2 9C dzOH OolststcO
bolststetsdy dzd ydets PRdej difghipopy) as o @adgd D, MW Stcdkz dzd ot

d sy jddw, ordtsimddy § dzO L OMdlskz, or fftsdzdzj dz O
tcjLEzdzt sOIssea o odH]J HESC dzZOH 59 d SREzstddE ®©ly'd2 i
ftsdzzyjded® cGdHtesdzdL Olss BIdBBRBOMMT BJCtss SHESKLEST
| OBtstcOlststedd COO&zdsdyd MEdr d&ilssHBe §to] SBIHC.O,L t
. dz. M. C. n. db. Jdtcdfzsds.r figz  yf. J)H. dsjtHQtpets 2 &sdzlz y j dzd ¢
ftcd I OOISO sOIs¢ or f sdzdew ded Ml GeOCal3Cdd.~ He@Ad3 tsAsdzy asts A
dzj f sMtcj HMiso j dzdzts A3 tczC s sHMIso Qo lststc O f SHG S|
HOBB2 zsds2 dS S . B. dz.l] .1 Jdzdc Oj 90O ¢.
RIMMdz) Hso ORGY &z fip's Jted YBHHJ KLY S GlcOdzlsts9 :
W dzodzmd tetse Odzed W RdzMisdlsizls © -2C0@IIQdzd L ©33n&J 3 Zf, ¢ | S
11411.100370213.042, s ~ 16.45512141.16 1231.820%8. Qt®1 "
3860 0 386 ,\ds6R02(2016.3;, z-1183. 2014243.,201z2. 3 d Hts.
dlsjfjdz HBMistse jtodzsMisd tjLbkzdz sOstse d Of tesB
lted ftwtsojHjddd HOdzdes?2 dzOkzydets?2 OB BIST B

BjISEHT didj Hse Odad W . [cfsto j tdBMkO f Sk j
dMmf sdz' L s Oded J B3 Mo te] d3j dzde" = MIsOIdMisdyd MEdn &
[Mdesodsr j ®©jLEkd sOIT HdMMjelsOoydsddes? ©O0B

LOtlzB j Yy dzr n dOkzydsr » CSthitzgtcj Mg PR - L OO ZEQPEEFH 2
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stcOdzMW StcBOdzls© B ' dzts 5B dz0® tg ey jJude®A] G ddirdizflef H dz'o dzts
B Ctoso sHEtEEsigdsd sdf ©: tBh jj MHjtey Odedy dzdff dH ¢
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fsHjtey Odedj uvd4 (50.63 N 6. 15%) ko j dieftyd s tcd
5 MmteOotslzjlsdefdiditEg 56 s ALHYIO d L Wi daff dzfids oG ko j dzd ud d
HS 2 6 %, sseHO CCO8: Nt ilzdy @ dads in: M 14% HB 7%
oL i3ty detsfls!  yJ dejjddB) fisteOgjdiniSotais@d d ¢ j detso  of ZHRgY B
s C Odzd L Mo @ddz dzd ydz' = Btec Odzj dzdrdsij, L tsdscp ifj dsHidses | izdatz d
[105].

I dzd W ded § M#f jorj didzlj dpdsd j dedzd $ s o MddelsjL g vy
ZO ktetse j dz zO ¢ s dzj ded W zdf dH s E &kJCtetsosH TS
Gilbjtesdzse dydss? 1 G-ty g g ¢ o NiAoEdmicdzO L ¢ dzjAbIOr&la
pyrenoicbsa 1 tcd L Istsdz or wWodzjdets ke jdzduyj ddi MmMddzsiL O
CtcOlsdes iz ko j dzd yd ded® ftsH jtey Oded W dzj 2 Is tc QUEB]. dz' { O Oz
sB dzOtclzy j dets, yYlsts Htsor h jifiadapw € £ dzidds g alaftet®ay@ dzd oC Ok
dzd fEfeH o  dzOC s dzj dzd Bhaeaaftglog® midprnuturalf e d 1 stsd3 ko j d
OCIsdo desfls sCdmdzdlsj dz' desegts 1 IsOf O fjdalstsL sWsf
Mo jtor 1 C MY toj Mo todz p deQEsitdts fdl d¥IsCHig Lets I 4o fsdzd daPa @ j Is 1
1o6rnal, Stdzdyjfmseots dzdfdHtse (HB 38%), dzOC Y dzj o
C20:5)[107]. [ fls k2§ datssfidsy  cOEygiOsjdlslz % 2 dgi OB dzls Odz! dzz & to ks
LOf OMOJ 3" = dzd f1D8] sts dzlz | § de®@ B tt5 JoG Sl I tdA© oA WA tSt iy
ftsor hjdade” di3 EZtetso dzj dii thfiflsifecRipdsippds| toj HOC Isdtoiso Odzd !
sdtst Misj oGO &gl HotlHg@Mmise ¥ M [z s tsapptTEF to tadzds s H ts Gy 6 txd
f zOMisdH dzOW Isdst fisj teOL UndzeBp o] IsW da@fn Estegdh dejos@bis
H dzd dzdzts v § § tSpudjtoaf 3§ d HdzsEO B Bj j s doOdBtd k28 OF
Hdzd dzdzts yJ §f syd yder = dzOfmr M j dedz” = ¢ Jdfiastsdaz @O & Q
PtTES tcd o | 2@ tcOlsdzgs @B ko j dzd yj dzd ¥ ) ts Huj APQidzdeY" datsh 4| S
gL d3j dzj dzgd j fesWddy yded' = Sdhmdsls, o¢ds yow b
Edgd dz2 M jdedd ©20:5 »ydtedzr » SCdMmdzsls. 1 ted Mmdedy J dzd
MsHjtey Oded uvoJ ko j dzl ydsdassy' d infikzj 4.59 O dgd ptEESIBH Is.
BjlsOBtsdzdL 5] MotsBBHA » Y d ®diricBrnutling f) dzts Iste Ce SHFNZO fif
sl ecaBandady dzs, yYlsts MsH jty Odedj v ¢ i3 902BEBOBROMT
ZOM" " jdedz" = Y dteder 7 S dMmdzsls C16: 0 [zo j dxd dydiafd fif dzd
HES 6% L O MmMydls NeabGAd21 C M toj MMmd d

tckets?2 ftsHAatsH € ko jdzdujdds MmHjitgndded Ldzep
ddzij teyd sdzdztsc s Mglzdetdicas B @& sSpd&OL sd3 B dzd ff t5dzlz y
MsHjtey Oded j d&5 dzgHLM2H3s ofy s H jrtsyOQtzlE WBEBRALA R s o s B doteial & W
stcOdeMStedf ydd, LO Mudil ydets MddadsjL dzgj2stcOdz dz
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dzOB dz¥ H O dzO ! o jdzd yifRdsi? WO ldsteffip letsldnilslsld ud o " Mts € c
Bdsd®ROMMr . stesdiy Ik, OdOddL bkttOdhSttdfIlssdzO o
M BdsmMddzisj L s § dzOMIsdHdzr = y dtede n - fiydzfylsHiz 23dzd ¢
[104].

tdxdas Ckdz Isdo d tc s®ORd W O JII0O ¢ yojdzd W dzd § dz0
BJ S tctso SH Stcts MChlprellas E.s,0dz@3y Hj dzj dgde” 2 dL Mmlssyder = o
tcOMisdo CAOIIS | totsls MU tF O o Issistots W ¢lzr A  mpfigidy dmfivvin toy O
Zdf JHisptcowtsd3. Mdzlz WO jdzp ditlz B tirg b SQYEZRY | dzlstc Oydw ¢ dzlz Is (
B zO0 o MmJd3¥ t©OL BGd "j o Gjiljtetslstes¥ dzr 7 [-fmdzt
CiltsadzzlsOteOIsO Br dzts o' " j Htod € kdz lsof ofqtigjsHe j@ztzq o L
l dzzlsted € dzj Is 5y dzO 30 tzts tzig jj dzlg @ lpdets W dz" = bEfmdzsedwrn f
fMtej H fl coaddbedidsiz, YgPPglsblstesW dr » kffdssdv .
GdHtetsS d GEMdzsdRER'IsdX K j o cjilsjtetslstesW.d » EMmdse d

vsO0Cdd3 tBOL 53, mMh imlsekzjls didetsy § Mlsets Mmists
dZzdf dH e d Fecdzj otsH SO v4 BdCteso sHStetsMdzj 2, tsfc
MsjHddzj dzgd?2 OLBIO d WeshWtsteOs | d3fr] ictEllsayg @l Eadf jj dztst
sfpo j N j dad dzls § dzfj) & s @& Hed "CsAL  dzO MtsH j toy Oded j IsdDLzGH
dn MtsmisOo . 1 sC0OL Odzts, Yls s Gjdzgjsdyj m¢ Ow d dz
LWWiClsdoader @3 ddemistelzdzd dzls tsd3 -f te e &z yfjdefldfs@Puiagd & .  h Ust®
BOdzsdL zyj dz tslsH jRgzls @B s dzdoimdgQ S Br toj czdzv ydd ¢ j dat
Zdf dHtse bk ®BJStsotsHBLEMd] 2, BH&ROCSE { tdkzyj dds
dimMmdzj Hise Odad 2 .

12 SHE Sl Sdl Y pBHdEEOnh &Sttt sH BEEmdj 3

1 dsBOMME BdStse sSHistesMdz) 2 ) Iistezzeyop d&g' dgd sy
dMftsdz' Ltso Qdzd j o5 WislstsBtstej OC Iststets o, to R WCldsds it ™ o O
Ctodztsdedzr j, Iskelzdzw hdzlsjz B ¢ dzf @ daj Bz dztsgisiidmaddaizt) OfF dstsdad
Mo jlsO MmMlsOodzw jls d3jdaj j 50 %, tcdylsEtl das dstd @ dideipdh DEz
BOcBlsWHHSHRIsKt] OCIkste] HBMidEOjlsmw dzj o' S d2
Ckdz sdodtctse Odzd j s B 6 sdBOGEESQY. QAL EEEREB A& L
stsBdtstcj OCItste § tsdsddsets IsdifCOovulgatdgy ot dcddf dip ddt
slssBdBtcj OCIststctso YyJ dzj Mstse tcOL dzts fted BOMN s OB
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BgCteso sHStesMdzj 2 (dr o' MslsO sy j 15 On wfifiply) Qo dxvHIcEO €
fsHe jtee Of Ismw W st @dzezp ez ey Qifpdstnodat O d3f = L Sdz ¢
[112].

1 Odgj dz' dz" § ¥ s ls r@dBtdsidAiCils stqOMists  § tod d3j dzgv 8 Is fipv
BgSCtetso BH stetsmdzj 2 ) ROGzts dp ' IOMB I OBgMmo H j dedzets M ls
Ckdz Isdeodtetse Odzd W i ted or MsC 2 f dztsls detsfyls ¢ d
VslssBdtste] OCIstste©® B J @3cd3 6 0 BGlYltc B " SdOdz' ff ldschazdlig txia
zofingiensis( 0. 058MkYs dyp MtsH j oy Oded j B[118kd f Yo C H Bz & e
Nannochloropsisp F&M-M2 4 § © dzj dz¥ telstgs d stcj OC Iststej 5B j d3ts f3
Mmestesmis! dOC Y dzj ded v ddfzdHesfo dffts fifjssGia] MG dpd @[3 B2
i3d € tets o s H N.tegadifamrd [115] B dzs ff 5C OL Odzts, Yylsts SCkdz Isd
¥Wtslstse d tstefjtOcfastisHedjls ¢ § sdzkyd deds € BIdBBRBOMMT , GHJ
gL d3j dzv § Ismw 9 >toW\Hrzs >l rrss. Htsdzj o 52 Mistcy MM f to
BgCteso sBHStesMdzj 2 o WolkstsBdBtej OCIsstcOn ko jdzdyde O
sHdZOC B ¢ sdeuyiffdseds -1 € dMdsls dai L OedMmdls s dL
M 6 §[H1§].

13s Y dzj C HEPBOFsSC O B dsEOMMe ddadistsy B HsH OEMYL ) ;

131) sdzzyj dzqgjL pafsdsfaissf o © gL BdBROMMr &JC et

4s5CtcOh jdzgdj L OfOMBSe dzgj Wisd Htode jdzs € ¢ dztsB O
L dzjtecds ots ofpjds dBdtej tOMmisjls, tMmtsej dzdats ots d3dz
2O tod 3§ to, sdls0O2?. 1 &Z20ydlsj dz' detsj Ctsdzdyj mMsoats f t
etsflsdzd S, SkCEtkzLE, §hjddyk, Mmss, KEOMddyda:
i sdzlz yJ dzed W Bdtlstsf dzdo © f jtcotsaets f 5C sdzj dad W, ]
EHtso dzj so stej dgd W tOMkh j ¢ s[LITH tc & ig® d dz® gt tsdzB j &
Hdfts dzlz y F dzdstetsets Wodzws Isfpw fj dz? MSsRtsL W2 Mmise j deder §
Bisdz "o f dztsh On j 2 [U8PF tsdsdig Hits oL Qlsijaetz dzts, B d 5 BO MM C
Bsdz h 52 fYslsjdydOdz Hdw ftesd hdj dedzsets  tod d3j dzj
Bskttedscts st dd&adS k66 Qe tdpze vy s S s 7S stesfls:
Bsckls ©OMIsd Ctekcdcd 2 cEtH. I MeSt] MSHj oy BaLE)]
ftcjosMotsHdl OdOdsedydsy 2 ¢ COL Olsj di0]. H@=wdzdfsjjddz
nOEOCkjtedMisdC O MisH jtey Odedw zdf dHtSo , 1 totSELL Iy oF
dMmistsydzd ¢ 58 g BPR{Hdz0 19 Ogdafyjo :Oh do OdedW™w ¢
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stciBlzjlsmw oijdz "j oetH'™ d fdztsh OHj 2, g dy wagy dsts
f sdzz yO,j Btsj dL B sdizOMmMmr BdSCtcso SHBBMdz] 2, s
s Md ydERbils ' § S tetso sHistetsfdzd By des S kEdz sdodeso !
OBLHJjd& 9 0dedY fj dz M tsiRes LdyRidfilsCoty Azde thH S, 2 dirjldeiElss Ismo
L J o3dpr2L). vOCdd3 BBEKOL 53, ftesdLotsHMiseats B dsd3OMmMm
ftesdLotsHMlsosd ftosHESIsss f dlsOdedw d Mmdady Oj s dzj

1 s MeOodzgj dzds M Mmjdz MESABLW2Mise j dzdz” d3d 1§ dztelz
Bds®OMM’ KISt sHsEMdj 2, COS fwOoddds, MowLcC
mMdztsy deslsw iz, smMitsd ¢k HdY ddr dzj sSBRBHJ®BS B
Ckd IsdodEEsdGidlicsts dr " dz§ tzds b d o dgdE OEa{ gy Bty 3 J
cf slstejBdzj dzd j 5 B A0, s @S HY s dfd Y HfislOdsQ dz! dzr = o J " j i)
OLBIO d WeshMW¥tste®, ontHWhdn o MtMisOs wWOMIsdIlsj dz
SlsHjdz dgr 7 odHBe BJCttsoBHstesdzg 2 O Huotdids ttishlss
fwisd mdztso dz¢ &z YO SQ" d ed@Rfddicits 0 5 H Bifctsfipdzj R iy " talts

5 OB &I WE Op dzj dzd | RIS teSo SHBEEME 2 M Hiekeddd d
fesdLotHmiss O BJBHIAA j d desc s s T dzd ¢
dle J H dd 4 RMYBd LK | O 6

fisHd ey O ltetsHiZC s o| §f dzsh OfdEO (| @ tsH 3
skd lskte w2d§ qOSY | wor ppie del BOBHL | dzO st
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(o SHE 50 97800 0.1 591-3276
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ZOMistswh jj otejdY dMmMmdzj Hise Oded ™  dz@ 1] tdeQ stcd@jBdE' Is ¢ dzO
BdCtoso SHEBEEMMAIRS O jddw SCsdzdy Mlse©® MIsOHd2
fsSHRBHBS HdA&Y ftserhjddw < Ctsdztsdzdyud MEts?2 ygJ dzj Mist
ftew zow §jtejtls] ted Anciti@h22] fozde dj tg i3 @ffiar telaly j sy @f 3, 4 daglsit
dmedz¢ yojls dzj sBrtsHd di3smis: 9 fHtoddij djdedd HBMISO
fteddsjdzvtls ftsHatsHT M MOYHjdd] & Bdts®ROMMr M J
Odz' Isj tcdzOlIsd o z ¢ & @ i3z dgiWiglftsfE Az cflzv y d d 1 dzj, € IspcdstS st &2 int
sMOY HJ ded § , Yj dested W 26 dtetso Odad j[124], Bd€ QouListé zhdg' dedfcjC
BISteso sHBesMdzj 2 o eotHd = MM jdtdwvas M §t5diE
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flo jeRiLobCBotsets olssCO yduSsMmisd YJIESL L | E26HE6 6260
BsdBOMME dMyisd Lkslk HdY §sdkyjdd” Bdslksy dds O

1.3.1. ledudSofrfidtf@Qf Htso Btec Odzed yj MSddzs tcOMmiso t

sdzjIsCd RBJSCtesosHBStesMdzj 2 MsMmisswls dL Cdzj sy
d dzj stecOdzd ud MSdr oJjh | fifls®.dzj fuf) dizd & dzteld f ffta s dzf dzs X
wWodw jlsfqw tOLtlkh jdd] Cdzj ssydets? Mlsj dz¢d BJjL MEh
dZzOMmistswh j | otoj 3w BilssHOB] teOLtkzh jddwy CdzjlstsC
(edBsejdzdL OydY, tBeABRSYS O dgdi3]lsiedouy hsdd)y [( s
~dd3dud MEdJ B SBHT (oL Hj2Miso-@FIsd & dpfagtsls OaBg "
Witz dzglsOd3d) , tsBtcOBBISC O i3d ¢ toso siipdzOdgd + zl QB & d 4
[128]. [ mdzsBjds s sd3 L o dzj UJ decfs'e szt ) 2 BIE ©OL
weodzv j sy dtet€emSdeedPdzd yi MSCddisd ttOMmMlse stedlsj dzv o3q , H C
¢ sdsB quiaptydw tedz’ = ( d3d Is Odzts dz, -~ dztsis 5 W )@ dg) & O AP ff s
1 C Mmdsdotdts o Ofiadtgo sHsls d3j stsH k2 A 5 dA @ts to t§ WY s dRdiBvdz ¢
nzstetsW sted3: i3 sOdesdz 3: 1 t5B. / BB . ) . t Odzj 4 BT dzis
9 ¢ dzt yowvw Oy Jdejdg Bdg, dzLdigids Odetsdz, - dzstetsW stedz, H J A dz
dzdfdHr . {Hdts2 dL fzh § mlse j dedztf MY St 5 sz Pdpd § di
teOfMmlse stedIsj dzj 2, Wy dzw jIsfpw Mtseo 3 Mis dzOW 1 CMistcOC
Histf sdzdzd Is j dzt dets?2 MlsOH dd tydmls S ddzedidCfipQidaztsizjts dy st fig lds
YjtejL B BBteOdzz, Msisswh zs d Ly ISVfievin Wits daf jf dfH@&dgd , €
1 CMlstcOS ydJj 2 Istcj Bz Ismw Hist sdzded Is § dz' dzts § 9 SL HJ
LWWjSlsdeadetsmis: 1 CMstcOSydd ddfduHse M dhftsd L ¢
Hs 70% d o' hj [129].

[ B sdzdzd Is j dz@ dzOV s Bztg EFs Is (@B MY i) lzte® dsdat® L o 2 € 15
or atsH dzdfdutse dL B d¢CRARKdsFACKH-S, tcs® o tshadsuynjdls O dzd d
Wdzslsdtekzt hdrn fodzddiited » BIStesMW¥ jto i §tsojten detsh
dzdf JHtse Hts 18. 75%, dyldSchpsdesid @ dpde'O filg odis tetfftls j dzj d3
Fdz' steOLoaZC O (<10%) . lted dMitsd LsoaOddd ISOC 6
dzdf JHOR BTF dzs dedyj, O Misjfj de Oq d tsts sotfOterd B Hfstds Hffzts (
(PR dzstotsW tsted3: d3d IsOdztsdz: 9)tsH[OL 320:]2: 1) t8d digedzj/dis[Bj. / B d3E
1 C Mdsdet®s o Mdzgd f Y sdz! L tso Oded j d3 H Oo dzj dzd v d sSB tc OB t



40

LWW ] Clsdo d dF df tstefo dddidistustysissp 5 Mt Oo dzj ded Y Qg " KJsle
dZdf dutse MWIsOoddadHJdedj € tsdzyj dzls tc @yldeds o Pleizd dpf dz®@
ey jdzad® CosdzdyjmseoaO vy d MotsBBHA n Y dteds n
HdOyYyddze dzd yJ tedH 59, BsdsOyddze dzd yj tedHtseo d s
1 € Mmdsdet® 0 @zded ¢ H tsEhlorefla sp. n dmnf tsdd tp=fod@dedsjod® dzdzts 6 s
Msyj s0s ¢ f) usOx O fls o sted s ] dzizdz: sePcOES®B ¢ dgd U
ftotso jHjdzts & twOBwSls] [132]. 1tMmdzjHdzd?2 MBFsHsHN P
fted dmMfsd L soO0dzedd B lsOdsdzO o COyjfMmlsej tOMlse s
[HdddB dL MOdir » {1 dzj e L OlstcOIsdzg’" » 1 sOf s  tc
Meh CO BdROMURON dfzs Femo j HJ dzdV ff shdPiisy Sjcets j
dzj Mmdisjh do Ovsdgggmw r g dMmedz® yjdzedw +Ists?2 MlsOHd(
ysts tcOLtekh j dafdiH §aitg dgls,S , W afdey j sfyw shdsode &3 1 sOf
BOzstcOMlso sted 3" = © oBH] twWOMsoetstedlsj dzj 2. CCMlis:
BgCteso cRsEp@] Bsdzj j 1 WWjCIlsdoades?2, yjds dL or Ml
o jddydeOdzs Mmjdzj SIsdo dztsfls! dLoeodzj ygdedw 1 r s. J
tcOL tolzh j dzdd 8udi% ] @ dzji3ef 4 O MtsHjtyOdedd 1 r s BT (
1 CMistcOcdtoso Odzdz'[ F Is zdB@ dzH g 3 tcOMlso sted s j dzv Bd- o
stcjaszlsddzseo " 2 1 Wdte d yYydqSdzsf jdaelsdazdzj sdzsor 2 + Wd

1.3. 1. ZdWShHlPEA jtej ! sjtedWdSOydw ddfdHtse disc

Rtsdedz" § Y dHSECMIsd (Rr)OCds dh HdtydzifHdzisid? itz s B to t
Zdf dHBOO ddo L C6dsedydo €I s niddddsisdy, | gsflsd o
fsHHjtey o Ols! YdHSts] OGtjcOlsdkts] MsmsEl dzd) Ao |
slsdzdydj Gl tcOdkdyinNSds OMsestedlsj djd, o o dsfl
Lstsls ey M f 6] H dOsHOdkdsE | 1€ afisoomtadddsjoddide j [ 1 3 4
LYWW jCIsde & cHdetse @EMEEBe 5 MizOodzj dzgdt M ISOH
COMiso Stedg WG s dzdL Cd B, H @9 disdsRds TisCRB Q] dis dezts
HdOf OL t5dzj Isj &5 j tOlkts, O SOCY | ©OLds2 swL ¢l
1 5COL Odgts, Yt Mowc2flseo® doddy & NdHCBMIs2 o
1 0B tsdzj § yomists  ftedd3j dzv s Isfw Is OS¢ §f 34 dsf dzd S H
[MMIM][DMP] , 1 Is Qicddisdgj IsH dzd d5d H@MIBKRAY , [ 1 Is d defiylz ezt O
B4 Isd dzd &3 H EMIBMES®] , [ -~ dztstclf 6 dztf df to d H-Bf HAf¥fddg Is qldzy d te d H
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HdyqdOdzOdsdH [ 135]. 1 JjHsMsOCtsd ftddjdj dzdw R
ZOMmistswh j R1Otcp@r Htojor hOjls MissdBsMmis! tee Oded Y4
Ctokztf desd3OMN IsOB dats Bz todffi3g tslm)j cirbhff of HHscZW diL € fipit Qe s @ s H
Bidzid, M dmMftsd LsoOdedj &3 Rr EHOdESM! HSKEcdanica o
9 Chdgeydd M ©GBOBISEts? dCtotsotsdzdzsor di3 L dzlkz y.
Zdf JHse MtsistOpIdHEHAZ'1I9O0IE'8 %f sC OL Odzd , ylsts TMAdZIEA§ d H
1L WWjiClsdoadzj i dL o dafgd Otgtise tscatfstitededmidad dlLi3 6 ] . b dzd 3 § dzd J
i tod d3j daj ded W R MewLr 908 ls M oL i)Y dtsfyls’ & dn
1 C Mdsdet®ds 0. Odad ®F tod o34 to, i 59 ls s tc ertizls3fdgy fris dtdef dg cftsHo @R dixdg d
[BMIM][CI] Hdzw 1 € fylsdeddts df Hotised Odtiaf] ¥ € pyrémeidesafstida]ts dzd dzts iyt
99.8% Rr MmMOItcOIsOBd4 .14dBj tefedyf dz2O© C€¢ MEAtt2 B JdtBOM:
CdHtedzdL Olstse dMftsdz' L s ls RtesBOLtseteOW s, Yl |
1.97 ¢ d0 C¢ MkAas?2 Bd®OMMr ), BH&OSE Hj &Ojls
1 Qs @ e s odfifdd'H s BB Ctetso SHBStetsfmdzj 2 [ 137] .

("4 BHdd M tsmtss Mdedy j dzdv MY sdz’ L 59 Oded W- R
dzj f sMtcj HiNlse j dedes] fosdzeydidedy [ Crs o tjLEd IsOIsj
BdtsdOmMmr M dMmMficd L tse Odzd j f3ts HiFg tstO dzdzdzO Istbj Rz j Is
HstesetsMisswh j2 MsOHdd or Hjdzjdedw dzdfdHtse dL B(
or Meh do Odzdw, ylsts IsOCY ] Mdedy Odls MiBiMstsd ii3sMmls!
o zOY dets?2 B d s 3O M C.\Wiidelide iy ts i tstdAz fiydzdfized v [ Cr s dzOdB s
¢ OL OdzO M Wistodzd Ols  194484F0B [z Is p dzW tisfR W S[dEdms [o s L
Emzsodwn MtsMisOoadd 98. 0 N 2. 48% fted dMftsdy L tso
fsHIse jtoy H] dzO o tsL Btsy dzis figls ‘O EdffAd f-dp] ts tefmiztsfetds jdtdry ooz E34 d
ydSds ORI tesMists?2 d dedL Cts52 Mstsddishisd fddlsjL O
COOdzdL Oststetsdy Hdzw ftewdsts?2 HjtejlilsjtedWdseOydd dzd

dtsYyjlsOdzd Edz' IstcOL oz CtlED BR" 6@ jcl© B ifstisdEy dfls R dz! dz
fdtejibjtedWdecOydd L O fMujls Edzyh jddw Mdihjdd]
ftotslsj $Odedj t6j OSydd fitjibsjtedwdsoydd. 1 tedd3j dz
MsCtOh Ojs otj &3W wisOF yddsLfgdetelzy deiisn fudatdd tef s Isj &3y J
d ts dzdzts 2 ydHSBMIsd d RBjlsOdtsdzO o toj OC yd tsdadats 2
dimf sdz! L s9 OdzO M+ FRIdZBROM [[HYOY H, ¢ mofiflse s HE L[ CBr dsts Chid1fglfg '
MsMis@oaddz 69. 6% [ 13 NannochlorgBisspz0O VB ' glaPs dg@frffriig@lz: L ts9 C
fjtej!llsjRlfdMOWdsdEsh ' v cBtcOBBESd &S o tsdzdOdBd .
BIzIls3dig Isd dzd 3 H OL 5 dZ@MIM][C] dzts te iz Is o dzfi HAszB-d jOdsq dzdf B3B3 H C
[EMIM][MeSQj B ZIs3fddg Isd dzd dsd H OL tsdzd 2 Istec d W IBMIE LIRS & df



42

stec Odzd yd MS dJ (EQM§dpOsizs dds j dizdls Odztsdz) dmY sdz! L ts9 Odzd
SH dzts o t6j a3 dzdzts dgzd € e tk@ dpfizalzd o to o (EMMAI MEGQ] § ted o  dzts €
or MsCistdgkig rat® L tclzh j dedw C dzj IstsClz [(COr9s. 7 (3 308s.Is7d9 ipAD (S |
BdsdPmff sindzj 15 [WHe].dz B jc@T pPdcy @FOWIs jf j tj  Isj todo d ¢
B d 5 d3ON ocganicay d Mt sdz! L 5o BMIBY]ICEBESOsRk r 2p J dzd yd dzO o7 =7
SHJdzdzOH yOlIls! ©OL §t5 MtcOo dzj ded & @EH § sifids b a3 fizeizdzizdz ¢
n Ozts to tstis dgftc dg3J ls@iets fzsiipd?j 2 § jtoj 1 B E4A S OYPEY B Bt
NdHSMisd, Stlw  bkfszfosl ft Mo j2 Mistsdddshls
ftoddsj dzv j 3" n G ¢ izt o QrcRffrsHstgeds dzj ddsj dzbj o' MsCd2 s
dmfsdz L so Odzdw L O Mydl orMsCdms or atsHtse, BEsdz h
dimf sdz! L tseo Odzed v .

1313} jeji jted¥dsOoydy ddfdHBe GdStse BH SN
it d dzdL detso Odzdz’ 7 W j tedgj dzls 5o

| sfdase dgstkj Hisd e df¥ S Oydd wdfdHtse BdsEOmnm:
fCrs dhfsd Lk Is & asd@s Qdd.. obfsted &3j dzj dedd My
dzj o 5L dgtsy telsH | e ted "f tsH ES s (o) K @L]s o Ozd js® S ¥ i
Csdzd U s o @ [0].w@HY | dzOS ZOH' 8 O kMY ¢ 0 ded i jsaiafs]
Hsdy dets BT Is!  idzL SOb)s @z 1 Mdedyj ded™ HJjLOSIds O
SBOL 5o Odzd 142} BR dzB o DIs! L st EHOjlsMY ftd §tsd
(o GidESOHEE) , ds MSseshls! ©jO0Sydd feod ! lssd
IdBHgL jd des] bsfddos fwjHmlsOodvjls fMses2 MM
dZzdf dH e Mt Shffdeselsasdy] , fip 34 9 Qdeg detdsdf QdWAJX]Oyd s dists
~dBdUI MEddB (fsH HI2MEEBE gein ¢ 6 d&gt ¢ jsdpdietsd dzC gy € O
Wi ttdsd dzlsOlsdode” d3 (o Istsdsdstsd fif dagf © dediets H § P igigp dzls oo
&0 b, ylst SdBduimMSow fitjlljed¥dsoydy fsls)
orowHT [Crs, 1lktlk RibghBOsyen sl tksd ydndj
o' MCdd { dzj e tslstejBdzj dgdj o5, KOS COC tj OCydw
o' MsCdn Isj BYf-J] EOSEMP- 1 668Kk ftoddjdj ddj Wjted
BYECdR kmdksedwn wokv@w d i digeddsfesyj nik
s dzd o jls OBy jIs fesoasHdl MY o fwdmklshmisadd of f
Cdmazsls, fdmizlsMmisoabkshdn o dJfdHOR BICtcs SHEES



43

I S0oujMmbsej  dztsffgizfds] dizfj L2 G dedlyj dzls ts o , fteddsj dzv J
fiteiilsjtedWdeOydd or Mlskf Osls tWOLdzr §j BBOIsj ted Odzr
Mo s2 Mise O3] , fedzd dzj tedz" | dzOdzeso sdzsC dzO d dzO-des € ¢
B LsfstedMmilsr 2 Ctoj dzdzj L § o3, e dzfng 8 H dzridjeid] draR g 16163 1z B
ltedd3j dzj dzdd o COyjmlsej desdlsy dzj 2 Hd&zw d BB d ¢
Mz j o OtcOd3OG dzd Isdz" =  dz0 dzts UsOdEIsSIQYls OfdixLL SCeSdMgE Is | ff 5tz
SIsHjdvisy M fodiishs & @Oz lsdtscts j fissdOdssldy i @B ¢
dmf sdz' L s0 Odzd j .

t W i3d@3sB d dzd L d tets9 Odzdz" n W J tedigvdzistig 6 1 tstg jioti & tef Q I
BfCtotso sHBWMBIgadads r dz § sdzzyj dz d d3d3ts B JREFQPB qryfzae? dzO dzc
WERSydsdzOdzd hFtEFE &0 QGtr® 306 dzd Is dzts d3 d3dzts ¢ F@QzMBGO)S d3 ds
Wz dz€ yd s dzO dzd L MGOE 3-Coddzfiztststyf tc st d dzls to d + ME&EXAR)] ., d dDO dzls @<
Oizd destf tetstf Jdzlsted+ Ists€ d i d dzO dztMBO-AP-GAYAEAS]0 tc is ez i3tz @ dz¢f
d&zd f OR. " oryzae &ZzOMGO d MGO-AP f etsdmMr sHd dzO § tsMmtcd HMiIso 53
oL Odd@sHJ 2 MBGOIAP-GA 10 deOB tc OL s Odzd j 53 € 59 Odzj dgls dzts 2
fCrs 71.19% B" dz HtsMIsd ¢ dzlz Is3d3fsts 1 dz @ AdgIEICOGBCALZ] ¢
stetsdzy Istfdety,f QEOEEOdzY dz HB . 7 oo Haz@® YO dz' dzts?2 OCIsd o d
ey OCydd fitjtbjedidcoydd d Mejnd feslsjmisdt
fsatsHWh dd3 Hdzw dzgj ftejter adets? + CMf dzEOIsOydd. 1 HC
BdZzOGtSHOtW W kd$ yd tsdzO dzdof FesQuiflo J =l fryd{HaEd e tc Gfisjj dgQ@ dz
WittdsjdzZsO, Jjet ¢ ddzjlsdupsiPBdpz 286 &3] lsftc "M ls Ols jtdalz d
ntcOdzj dzd d .

] tcOB tsls jB " z0 4 6s|OC % J i ts dRiz onjzaeOd didds e @ rEPLdafizOry
dzO dzts y O fn) 1@ O A dz0O 1 Isdn N d Y O mls ddyel@s-o, O dzdat B d
ORzddesf testf Jdzlsted+ Isd dzj deimd dzOdztsd3 d G dofzdso@iftiats € c tgo @dix
W J ted3d dals dz' | B Oty sdz' L 5o Oder ) tej OCydd 1
®Bd ¢ totso sH E.tcmfgady [ Is d3j yOdztsfy! | q lsigsi3ts BiplsdgdfLi@ai d - W J
WEdC yd sdzOdzd L ( te 5 9 Odiaflasdiaz@ifts' i dfis j 3 . DB dIZE1 OT7T5C 6
zdf e spCrs (69. 8%) OS] dzOB dz¢ HOZOM! { tofO dedhi-
YdtejL cCcdzkzlsOttsea" 2 0Odz HjGdH dabls dddfd daf@dzte WoAs Ey G
yqdedztse 1 CMf @B EOQddL Obtsts 5B M j ydo Odz f)ts Gzo gz fip
fp ddf oL 2, odGdksd dzdoa@enlsdyon

RA&3A3ts B d dzd L Oy €ALB dzdRfebdorzymaantarctica (Candida antarcticg o 9od
f sfijuagtt dIsT 7 OcGtj cOIstse W j ted3j dzls 5 QDS 1Id5OE diaff d&z@z" 1
fMisOB d dz' dzr 2 d WS el dzdz? 2 f  Jolf @td®Is dzO U J dedz” ?



44

BdBHL j dz detse s Istsf dzd o © d LC. wvitdafisgvartd8 [148H ¢ & ticof iz sl
~rdBdyi Misets COIsOizdL Olsstc® OYjlsd dzmn dzstedHO o toj O
Isj B jtcOllztej 100 Aw 9o Isjyjdedj 1 vy f§sL 9 tsdzd dzts
d dsdstsB d dzd L ( to ts 9BO detdd@O “O Sdicpffls@efXd 3V ¢ ¢ dhd dz fddgtsle @fdztsdzdel
(30 Aw, 3 V), ybt Lo tsdzdish.zoljtddfydd, DO0G s@yY
daizdssBddzdL Jteso OdzdzsB O W ey tesddzd ¢ ¢ sdzzyd dede
mMtsMmis 0o ts 3. [ OcdzdIsdzr 2 R OtOSCIsjtc B t? Bl O gzdUsO Iawdde
el OSydd d toolsstedzs dMmf sdz' L s Ols! o Isjuyjdedg ¢+
(Mo teOdzyw 90% s dzOyOdz dzgs?2 Ctsdgo jtefpdd [Srs) .

RdB@3d3tsB d dzd L Oy dBurkhaddriih Gp * dz0 Wk dzS yqdosdzOdzdL dJetse
oz f ORd  HOREG WAL o sdzd dzO  f tsdzlz y J lef*d3d318 Bivcfi g Lisftots
W J tod3j dzls dz" 2H dftc jtff OdeOUs] dzd v B d S[4F]L j Idz! tezsie isdziis s @ Isiz] o
fesyjmMmo 1Mo ydd d fjwiibjedvdsoydd ddfc
ChlorellavulgarisESR3 1 ! difrifotidzd | d3 ol tzeztfREQBO®, dzd f OL * o'
[Crs o BYfbdizOd dz" » Efmzsedwr MtsMlsOoaddz BBsdzj j 9

] COud Mise j detsfdlisd dzj 2 H a2V § o 33fs dedizizdg Pts|dfle
BdBHJL j dz¢ dztds@S yisits fodzdpllz f Ot Is  dz@.dasugiposud Iz, Cf sop O
d dsdsts B  dzd L df tsth)dc @ ce@ylsizztsddct®az’ HQY @daPpH W z dz€ y d ts dzO dzd-L d
O detsf totstf Jdzlsted d3j Ists€ d ifd dzOdaets d3  dz0O dztSlapgTSHZNAadBES,
NandLTA, NandBEA, NandX, and NanoX/Ni) [149]. 17 dzts  [xddipls O dzdsotizj dzO dzts
detsfd s dzd, W Iz dzC y ROy dialsf detesty af Galzde'd §f Is ds &zlinld @) g &z datly d3C
sBj M j ydoe Odzd Btsdzj J or MsClzs W ted3j dzls Ols d o dzlz
dzj W2dzeC ydsdzOdzd L Jtetso Odedz” d3d desmd s j dzw d3d . Il "M d
1 Isj ted WHSY@MHd=de 3 § tPwwtsecasmrifofmdz2 5 3 2 dzO B dz® Wr O dz
NanoX/Ni-TLL, N-dzO eNi-TLL d NG-dzO e#Ni-TLL d ftshmsOQodvd 94. 0,
Mtstslse j IsMise j dzdzets. 1 sd3d d3ts NGN&MEX/N-TLL 568 ZOH Bz B OB ¢
fted { Sy ZzOOYydd, MtoteOdww of 2tH [GCrs forhj
tj OCydd.

RMMdzi Htse Odgd™w f ts5C OL Odzd , Vv ybsdsts vd Lijtals \pgdphs i
Csdzdyd Msets 1 dzj eedd O QB wAgizglpifizo dt@ BYUfBIOMMT
ltesyjMim bjBkjls o' MSCdR L OkkOl Isjfdssts?2 d !
Bisdz! hts@éts SCtsdzd yj Mise O tai@nisiy @asH Is judiad L d dzO fif thgdizig oltes
BOBHJL jdz dgsGts ksfddoO d&syds, J(Mfsd Lkwinbt@s
CSGHO [Crs odzEyO¥ls dzj f sMmicj Hiise j dzdzs dL B d B8d3C
dMm¢ dz¢ yO4ls dzj 5B~ t5HE A2  €dndsdedaf gl dzd f JHtse



45

KOs ted Odz! dz' §J d 1 dzjde@ j tfstd sylnHETHE] th fdsotctHsd dzd sy dats
1 ¢ Mmdsdet®s odddiH s d3d € teAmlassodasmousgndzg 2 d = § J tod 4 Is © tdztf Hzt
l HsBOodzjdzdJ d@3 BB dzj e Odz! desets HAL j dz dese 5 Issf dzd o
¢ B dzj eOdz! desdzz  HdL § dz des 3z IS5 dzffalizis @ d &@ 1, d teos)
W J ted3j dzls dzts G SLipfzigjetTOWOIS T j IssHiSd § tso j ton dzts skl J digjlsds
SflsdB3O0dz! dz" § §OLO®Iste’ Il rnBdatsf | i §F k@t Iz jo g
8: 1, ¢ tsdzygoriplnedDRYIPw. 6 oM. %, HosHsdy dIlsj dzd desfls
or Mizh j dzdzts 2 B sdzOMmMmr B SCtotso sHBetsMdzj 2 o J dzd O
fiteitsjted¥deOydd dzdfduHtse 97.69%. 1twsHECIls tj C
Cdmdzsls, © o M3 mMd M HL jdz dzr &3 Issf dzdo sd3 Mistsise
B ded cOdz! detsy HIL j dzt dets] Istsf dzdodsd b s DAY j s W J &
ZdfdHtse HBMIsdc OdzOM! ftodd3sj dej ded j d3 o' MM j dadats ?
MBHjtey OddY o dOcd OUYEEEPHRIsNs] tqMEEOydd dzd{f
l ded B3Oz dMMmMdzj Hso OIsj dzj 2 €& Gtsdkkyj dds el tsi
dB3d € tets 9 ts HNBradslfotpdsisp. o' Lo Odets J 4 Mftsmtse dzsMmis! & tcOf
ftcHOR, Yt ftsLroeodvjls L dOydlsj dz@ d4es2]lf i iz yoOdad ! [
l oraBHBR 99.5% fklsjdz §tew Bts?2 W J ted3j dasdtsdf® fig4t
B Ctotso sHN tgdmlitpdadf sH H J 2 Mise d J d3 o @ ddgtss d @EaflatfitPtia B
(Novozyme4 3 5) . 1 sdzd d3ts B d ts HNannpatdoropEspts ‘wdasdzwizgls v ff ts s
dimlssyded ¢ sd3 Bdsd@3OMMm" Hd¥ C(SBE)teyd My (figed L o
cOL tcOBSIsOdz f tSHRABH, Mo 3y M O h d2 f cdzkagiEE@h J sz
WteOCydd ddfdHBe, fesmMtcj HMMlsoatsdz W jtcdzi dzlsOlsd o dztsa
Yd dzdz® dzOL ts 2 NaBngpablds@psigp f d My sdz' L tse Oded § d3 [B9F].4 yerftd joH
dmmdzd HIzJ d3F =~ PVaptasatszp (@RBLB o CALB), T. lanuginosus R. mieheid Aspergillus
oryzag CALAf sC OL Odz MjBwY dzOdBBSdzj j Y BHARBHWH Jd3 Hdzw
1 2CBL0Y jdzlsOj detsoats?2 CdMmadztsisr . 1 sfdzj sflsddizdL Oyd
Csdzo jtemdw [idB8s5754p. B8 &z0O HBMisdc dBASAY tdfdte df) s dists
1 s0EgtkE3GMMO ( sB. / B . ), Gliscdty jzlslicio% ddfd GoasiHE | HljOdEd
Y. 1 twjLrkzd O] t©joOStydd fijtjitlsjtedWdSOydd BT
Zzdf dHse, BBBGEON j dzgdzOW 1sRC L6 j8dEIYER jddnpladR &S it
Mto@p dzd ¥d M) S H oz eBsH tsdf2d Mdzisls T . vOCYj 1l ftsyy
fsdzzyd dzedvw [ Crs dL B dtsd3ipdganicatiflif Tlic thipntsachotopsitgatiga?
CCMP 537 (MET1 SAlina5 3 7, Mstslso j IsMmilse j dzdzts) . ] stlsd &30
B d s diz0OfiyigT1 &alina 53 7 M dnf c@RALASHOEEQaz{dz 63 . 41 %
Motslse jIsMilse j dzdz® 1 sodsts HVjdDICOPAdYjm  dzj 2 stcOdz! dz" = d ¢



46

50. 06 IMERlZVd 53. FaBndb H7kz" v OC dd B tcOL SIBLA L ClsOEsifsidr
zdf dH 5o B dN&ndgChiipfigpsis sp W dzw j Isfyw RBdzsc tssB j h OF h
SHdztso toj 3 thedzls € BA4dH d L j dz! dets @ s ssf dzdo © d o tsfylst
HisB Oo dzj dzdzts? Mistsd BisMls: & .

R sdz' L so Odzd | ¢ Bogee) z@ tzt p O Wztiztc B o Msyj sOs N
Wittdsj dzlstso, o dedidy jj de'fndzts Mmdet®e " d3, s ff jtemf j Cilsd o dz
COOdzdL . 17" k20 ftesojHJdZO T jejltIsjtedWdsOydqw + ¢
mMeh ¢d ddfdHtses ddgiliamd)sH dstOstipddzisds M dhmf sdz! L s9 OAd
BdBC OlsOdAsfftc Pisfiglc@9 dzv ¢ h j 6 5 s ©OERRE ¢ GB3dres Y dzdizs dfute(tts dz
Oddzsctelzf f OB d3d L 5§ 5te GBASI 52 fndgj triCrpckftifeaR (CA dz v d
Pseudomonasepaciaes Mtssisdetsh j SR 25288 [ Crs M dhf sd
CsdizB ddzd tetso Odzdets G 5 BdBCOIOdzdL Olsstc® MtsMmisOo d dz
dntf sdz' L s Odzd d SIS H jod® dadis ~JCRkEfY et BdstHd t§t§ r s P8cBpacia%)
(eratsH [Crs 87%), 0 ¥ @€ pdplsiistE g iNwHEDOBES (9"
[Crs 69. 5% .djReH destcsH degsisd MsMisOoa O ddfdHBso
dZzdf OL BCOL OdzOM! deOdetsdzj j WWJjCSlsdodzO Hddzv ftod
HsMisdy Jdedj 58 BOSC Md BOdz! detse s o ' frtistHeOs dfdfsr sy dzdH @dzd
ftesdLotsHMmMiseats BdBHdL § dz dzsG t5 dlsoistdf siadiaei@dd' H fsts ) U3 dzils &
ftsmdzj HEzE M |2 letsdzCd .cMisOS s tOMIso sted s j dzw

132 sk yj dzdj otflstcjBto Odzdzr 7 SddBdujMSdn offh jf
f tod d3j dzjCofijoei C fpdfls j Rdesdzs e Ui MS R §BHATE

(hd BHddB §jtthf jClsdods d3 deOf tcOo dzj ded j BB 1 te
wodW kMY §jttjcOBBSCO oRBHWhdR o jj MohBPdrlke
(1L sOdetsdz, BlElsOdaEdz) v toesdftgo shtsicisd dzj dzd ™.o dzy jolsiAd 2
L dzj e BLBIS Qs 6 ©O0BBISC O  dzd € dzs Y j dzczy dztesy datsidzq Iss
ftej B jmMsotsd dMyfsd Lo Odd" Bds®EOMM BJStess ts
fsdzzyd ddY Hebkn Isd{§ o ofsHis'oV) , ( dzdstfiduyd B ydP Mis ¢ dz dzts
flsj desS fted LCMseOSydd dwdfdHtse eBdjcyojls
fskdMOT OedHss GBS so SHEEEMA] 2 .



47

1321CIsOdetsdz d B EZIsOdztsdz

) tc OB sistfj to t$ o1tHHHd dzd 6 d H te@ arifaris elA]lssjdg g iNAH 0 Oted Is |
Bw©OBslsed M Jdhy cd8Q FePddigedd 26% ujdedj 30 &d de,
tcjHEydtekze h dn MO-Otese ftod s MsmMisOoaddzO 24. 7
9T AtBH 1 OdzsdzO ftocd dr MBEOYdJo Oddd MmMtsMmisOoe ddz
dMmf sdz' L soNaEfdcd2 A0 A yj dzdJ "BG dsf@dzts ZO Mismls Oo
Bdsd&zOMmmr , Yylss cotstedls 5 or MsC 52 OL Wl € figtd © alatz
hj dzsydzr 3. orrtmdeHh RIS Odzs dzO d L B d s @s@dmdiihianafbE) & s dzts
HsfMisd e dzizls  f t5 ) dzj2SQist teedO B ets'Isfh ] Szl dfo  1f O dsap 3 J & O 1s3206 j d3f
f sfyozj v A jhafdgd dels Olsdo dzr 5 G dHtcsdzdL o 1 5 dzdUPRE @MY Hs
ysts fsLosdzdds HsMisdedidzls: or asHO® 34.0 N 1.0 ¢
1L IsOdesdzO@ ftod 1§ tsfydzi HEzE M j &3 Sadchafomgezesereyisi@eEARA] fr) i fitpldsO) oy
0.464 N'O)OABdtezs hdn MOROtises ftod MS stetshls ¢y dzO
L] Hketsd dmMMmdzi Hseo Odedd dMfsdz' L so Odzd B sdBOMAr
ftoj B dtsc s CHfpdetsisriits O ¢ QUPMTY o §  § d Isiptisy jos g j
sdetse detsd3 @ dzt € iy of sUddzeadl, + s Odaets dzO B cedefrigfats dz!
NITTS1 . 1 sCOL Odzts, Yylsts ftojHOOtedlsj dz! dzOwW Ekdz' steOL
1 sOdsdzO o SCkd SRiglOdz dB2LGC BEBZEdzdaz” 2 or AtsH 1 s
0.52 d@G6 1 sOdesdzO dzO 1 ¢ BddzOMmMmr .

]l tCOEBOELOEZdL Jtecso Odzd o dzdwv dzdj § OtcORj Istcto ¢
sorokinianadz® o' A fSH LIS OHEES dOSS OL Odzts, yls KNOwEze tg j 2 § o ¢
Ckdz sktcOdz! dzgs?2 MtejH] ko jddydeOdzts tBh jJj MBH] oy
Hts 50. 28, MetsE4 jBMWo j dedets. [ OCid BOdz! detsj € tsdzd yg f
BB B dzm sz Zlsj &3 SBtOBBISCd BJdRDSMY cdisd Chko
sjydddj 30 d@ddz. uwBtcOydo Odedj | sdzkz yj dedztSceasevisiagH to
fsLotdddts HMisEdsOozs d20. N tedgd B Y S kdz Isde dt
Isj sdeydsmMSE sets. lTtoddgidej dzedj SOCBcEts § @ &dEHEOZA YA jod
fteod BtOHMY'd CEZdz' sdodtetseo OdedY BJSCtoso SHistesMdzj 2
1t dzjtcedd. ClOdesdz 8 dgOMlstswh jj otcj By OSCIsdo ddsS df te
ydmstsets tOMmlsotstedIlsjdzw o ftotsdir " dzj deder = ftesyj MmO
ftesyj Mmtse © BRHENM | 3.

I si3ddiBts 1 sOdetsdzO Htekzedd3 § jYethdt] sy dis g O Y
BdsdOMMmr Bt ovtsoHdMgjddin Y B 2z Is ® dizis diz Ol figaplifamad Hntsls jj o[y 10



48

FPedzjosHtse 21.3 N 0.HS®) HCl ¢ dpdfisB@® @zd 1, s 92Q dzd®OY 4
dmf sdz! L s Odzg®  H dzw i sdzlz y 4 dzd w BEOdtsdzO (E2GJ &
acetobutylicum I r w 9o dzj dats, Yls $HCIp & diafs] ddgOfBisdYF %P + ¥ W j CIsd
BtsdBOMMm' KBJStotso sHBstetsMdzd, SCtdeyj dzstcOydw B Iz 50 dzts
Clsd tojL bkd IsOIsT™ NigalfaBaditse) @ztsls .d i lstelz! L s Ols!  Hdzw L W
Fedzj otsHtse d Ctokzf dztzOMh sOB detsets ftetsdL o sHMIsoa O B

1322) sHistesH o ttteOddyjmMSdj Sdhdasls:

t hd SHddd3 dMmistsyded S tsds + dzj e dd, Colsster 2
BCtesotsHiStsSMdz 2, wWodzw jlsfpwy oaHBKSH. 1 JBothisicts
(sCtsdzs 14 . @ iy seGcdzesePddd, Ykt Lo sdz
Odz' Isj tedzOIsd o dzts § stsf dzdo s © MewLd M dzj z€ dzts dzdzt
dtsotej d3j dedz’ | Isjrdesdzcedd ftesdL otsHMise O o tsadtytc bHs@
wodzwe Isfqpw 1L dzj e sy d&3C d d3d d Isdsjj SBldzts tsl. dz jiaScipl{ds j dzd jizr &
B sdzOMmMmr o BHBtesMdzj 2 wodzw jIsfpw L Ctsdzsedyud MEd
9T BlosSiTOMBd ylsts HJ &zOj Is tHjOahy j2C . sifbHiZhttgH o SH kick OB
MBtcO) ds @tedz®mMm’ d3d ¢ Chbosettarsys tc ofif@imf! qtolz j Isfw -4 8  WdzOt
dzj syjcets Iso j thl6ak T t5 tc 9 b Op dgtis@@hloyellasp 25 ¥ =m H j 2 fils
15 od M. % yJ dzdzte dzOL d ftotsls j BAU-MRE O C Isfy ttcfipflaC=ob hdgts2?
Rhodopseudomonaslustris 27%Rhodospirillumrubrum 25%Rhodopseudomonaapsularis 11%
Rhodobactecapsulatug]f R#wodobactesphaeroidesf 5L 9 tsdzW j Is oH GafiidH]OE delaflds o t
tcOo dets G ts H4[B51].3 3u iy dt' v f tsczkz yifj teaf] Wiz & jJ dzch g H dzdods HOdzz B
B sdzOMmMmr B Ctotso sH St fipdsjoXxdetf Mty ISOfHBHEO ftotso S+
sMis Ols 5y dats 2 BdsdizOMmMmr . 1 sdi3OmMMO BPvhddicla sHEsieds|f
L CidsdetOs o @A fHtse Y SHO j e OdzOM! WitedzjCAs®OddJ A fipls
Isj 3 W d dz! dztsSThernsotbEclgurdhiinalisA5 01, ftesHEZydtc@de2h j 2 7 & ts
O BHESEBHO dL MisOlstsydzas? Budatetm@rinflectadi2ifatetadetiolastss s fr
MesmMisO8Fdz35 d 4BjSsORj cdiglz Isdo jeHisEets o jh jMmise O, Mts
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ftiocsdLotsHMIsa O B dtsdz0M[Hr7]. [derdf) tiersp sy Blic syfizj 2 dzj 5B - S
Bd®MM HBJSCtoseo sHstesMdzj 2 1§ dIls OldnjsdziH dfrdgjc ddafjtd ts elpldsotats
WS Gldsdzd OMBBHREAY o ddz0, o dlsOdB3dds , &3¢ test dzj BB da
Mlssydzr = 9 tSH H dzw or ttOh do Oded W BJSCtotso sSH Stetsmdz
dmf saz®dzty Ctdi3ftsdzj dzlstse Cbkdz SkteOdzt dzgts?2 Mtej HT (
Ckzd Isd e d[ieitle Odzd W

RMfsdz L s9 Odzd J Mlstsydz = o SH ) COyJ mMlso j 1
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ftosyj MMOR Bdttej BJHdOYdd Mmilstsydzr = 9 €HsorokipidnarzGs d
fMstsydzr = o9BHOR WOttd3OY,j o lsd A Tafsr dAf to jlsHtfdims Evids d 2 H
Cdmdzslsz d §OtOYjlsOBsdz dz06 93 N 2.25 d 41.75
dzd stc Ols s 9 zO0 7 0 %, O [168].5W OB e o DdeftniBmO N IC-76 o
s j tod dzd L dgle Rdftaga] - O dz' dzo & HfOEdY Eds' LEH Odzj dzad 8 77 % W ts )
sBifMfjudeoOw fHtesHECIsdo desfijldyblls d B8 etzg@ g’ FT Jb.&o
skdz sdo dtetse Odzd J BdCtoso SH st Mdzj 2 z0 Mmistsydzs n
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SCOL" 90dzs o dzdwdzgdw dzO HftesHEZCydes Bdtd@zOMMr d H(
CBdzyd delsteOydwvn. [ BBOodzjdedy ESCMEMdes?2 d d&ZOMdzy dzts
2.4 ©OLO {5 MtcOo dzj dad © f C(thdzlstetsd dasdw € & dz'fijde
st Odegd yj MSdr SdMmdzsls. 1 twjLizdz Ol Ckdz Isde dtet
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LWWjShksdeade a3, { SCtdzsedud mMed uydmilsr @ d ¢r fipts Sy iflas €
fts MicOoadzj dzd® M bkteOHdydtsdede &3d Y tsHABHOR]. J dats
vulgaris, C. reinhardtii, Chlorococcumsp., Phaeodactyluntricornotum Scenedesmuguadricauda
ftosH ] dsdzMistcdtetso Odzd o' MsC k¥ M sse dzsmls! ¢ Bd
[173]. 14 Stslsster § a34 Is O dzdz' fMtsH j oy O d j MW o Mistsn
dzj sBrSHd B i3 Hd&zv wsMisO dOusZs NigMsie Bds ts ) izl B dzf &pO1Y to
Cd, Cr d Hg, sBdZOHOE s dzj dHjdzlsdW dydictse Otlzdgd dzdf dsdcts dgy
mMotsj 2 HewMetswidp, S dr YtojL iBjtodets] §tsedzsh jdzdj dBts:e
d ®RBsteWsdkZzsceds otHBtsMmdz] 2, O OS] ®COLT™ g@dsy
B IsOdzdzr MsdBzdzdtekze Is ©BtOL o Odedjy OSIsdodz n WStk
fsotcj Y HJ ded ¥ B IsOBsdzZd Istse . 1 Of tod &34 to, ArGt@dissindsj d
obliquusf tcd o j dzs & fdzdy J ded® MtsHjtey Oded™w W HO d3jls
BsdtsMOR OtedH ", Egjde " jdds @B BpREz ¢ deOsdedkmigdhdy o
9 BICMlstecsWdy =« d WlktcOQollstosWdzgr = kEfmdzsedwrn
(TIOy)) , dOBBBSls, ftodejds ¢ {§eor h j ddg?2 If tfistédsid
swy jdzn » By lsOdzdzseo dzOB Azt HOZsSM! ko jdzdyj ddi EsIst
vulgaris JSG7 [176]. 17 dzts f sCOvatatilis,f sk dzv JIs § dlsOIsj dz
Mlssydzr = otsH Isj CMisddz dzts? §tetsdir " dzj dzdztffigi(cdR df thHsi
MCstew@bsy dj ddv sBdskOommr fid  BigHs HemMbOe d28d d
N 2.[Z% vOSdd tetOL i sydkdBsygdEils OsH jtey O dA
dimf sdz' L s9 Odzed j O3 B Ctoseo sHstotsMdzj 2 W dzw j Isfyw 1
Y j dzj fis s BifictOH s His o, Bd&ZzOGEtsHOKY BBd sz 1§ tslsj day
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dzdL € 52 BdBHGBMszfdgsdis Hidzw s df mdzliziy j dedod B iz s
ftojHMisOo dzj dzdz" | 2@ 67 dz€ j W j tc KelizlCTaR] Gélic jHT«@c O k
(Novozyme$, Accellerase 1500 (QuPon) Gytolase CL (DSM) , f sL ansday ™ figts €
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L WWJClsdofdaasiplas g Is e dHtetsdzd L Y @€ okt sy & d R ls j gt
~rddB3dud Médrn MyshssOBd ¥ty B G, ftoj HdzOL dzOUJ
SHdsMsOHd2dr 7 sy MMOR Bdtlsjrdsdtedyj MEs2 |
OCIsdo desmis: ¥, EfMmlksts2ydetsimis: & ¢ ddze dB dIlstsjc®dH " 3
fsCtsdzj dzgdv 3 W Jjted3d destseo, ylsts fsLotdwjls MmdifL dls!

[Mdeso dz" d@3 § toctsH 6 st dzH s dedPy etOadzf v+ W o dzw j s myw
fsCO yYybts jets ftosdLotHMise s y@istd )\ diasO s edddsdj Isiin
ftesdLotsHMIsa O 1 IsO dztsdeOdzvHs Qxipyly  dfn IS disdfpsiplas dz o e s € @
Mssditshis! §esd290H Bls M@ ¢ b Gugsdkzd o My §tesd’ " dzj o
ftosdLotsHWh L sOdetsdz d L dzd ¢ dets y j dzdzs dztsL T, d mt
fjtej tcOBBISE (. Il d4z¢ dO dBoB@jdls 2016 6. 1 IsOdasc
f sMisOo dzv dzd G toj d BBz § Mis PQEAAEM, AN BO sH @0 ks +
BBdzdz. HOdZ) © etH dMfsd Lkjlk bkjrndscdaseds ¢dhnds

Witedsi dzglsOlsdo detsets G dHtsdzdL © yj dzdzs dztsL ' . DuRouz$
Bsh dztsfils: 8 30 dgdzdz. G Odzdzsdztse (8. 420 d3dztlets d3H © @p ts B
oCdzr yojils ftcjHoaOtdlsjdz dgr 2 fsdEsdz BdsdizOMMr , h j

Wittdsj delsOldode 2 cdHtesdzdL d LOIjd& Wjtdjdsoyd:
sfdetse j BZOMdbiistedd t sidd o #f ftcedss ddzj b fd & lsd dzjjl€ O
otsmj 3! CEdHtesdzdLd =~ LOostsHBe BhMN j2 dBsh dsfils! 8
CdMmMdzslsdzgsets cdHtetsdzdL O dzd desyj dzdzt dztsL deseg s fyr to! W
fMkh jimsoso Odzdj, o dzOMIstwh jsjp Mkt Rds™ JHswWfighy O jslst I
[ MmMdzso dz" &3 Jted yd dzOdzd dzj o MsC 82 1 C sdzesd3d ydztsmls
LdejteetsftsistejBdzjddy o ftetsyjmmi HdMisddzdyydd 11
dzd ¢ dets Yy j dzdz® dzsL desets M to! W (Y tusd3dg3s0 oidig @afts dzOfy 1 jj
ndBduiMSdBd ojh jfMlso Ok, Stktsterj d&sckls B s
weodzwidiB R Odzsdz, dL-tsBEG@MEabHAz, 20 3ISOC i s EssytdzOHs]
Bdlkj ndsdkscduj MSs?2 §jtjtO®s sk? ds, j RO OO { dsteaizly
ftesHEGEPAT d&2v et ffuagifuzddivinls o j dzdaty ¢ ffta ded®Js @yt l8o
i to d Mz Isfiftsdedf] fidzth Is tc O L dztsABrai@ip dzH Cjs2Mis) ¢ OL ©dzZts H Yis
9N jMmse 0 MMisOo dzicjj O .2 Bcl &P dzddj mmdd ¢ dzv ¢ ¢
Ctsdzgo jteidd VyJ dzdzy fzsipts fylo® ondeHj28F. 618 . QO j[lilsaj Odz I
fsHaBHE® § jto] tcOBBISE d-| fJyn digday @asdzts & ds ff toj H dzts Y
BjLsf stedmls’ 2 e dzj totsH dzd-8 C N3O Isfi) w1 P O f[R Iz dedp@® 1
Cdmdzslsdzr j ¢ yath e 2@ dzZR82BH QYzs CsL O, § sdzke yoOj zOW
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©j OSydd S Ols0Oddls quujdgRssitssssdHst dzdst © d M Sdz L 5o Od
ftesHEC Ik, o st pdomizdjy foafld jteds tsfifesctdd dzd L &3O d3d .

) 6sHESIT i) cOB B dls yfdetzy delse © M5 SH A o
hquesSses M jSkied fesHbkSkss, o Iksd ydhdi §d
SBOLEBd, BdskjidsdscdyjmMséovw §jt)cOshst)s Eal@
TdBqUiMSd) ojhjiflod wodwjkmw OCkkOd d &, dts

197 OC dzs yjdedj 65 SBLGkE ddlsj Okt

Its tjLikd sOOd3 tsBLBKO ddlsjtcOlskztcr dsts ) dats
otsfmistcj Btso Odzdz" j ojhimMseo® fJtejHMIsOodzv j s Mtse t52
dmf sdz! L so OdzdwV BJBABOMM’ Hdzw sz yd dzedvw BdBlstsy
Bisdz " 5] owzddROpAg v ¢ ted d3sd dzj ded ¥ R3S tetso SH BStetsmdzj 2
oJhiMmlse dL 1 Isséets adHO BdtdROmMMmr (ddfdHtse d [k«
dej d3jdzajd, EMfin~d o dLEyjddd shssejddshisi?2 d~
9 HBd2" &3 fsdzzydls: B tsdzj jf telsthWMziySlisizse dzryjj d2jle® ddzre J
mMfdtelstse d Btcc Odzd yiffecddoni HS difgleztsls )H. O dzdz" = d3tsy dzts L
Yyd dzj MstsB tcOL dzts § ftecsdLotsHMmMlse s Bdtlssiy dzd 9 © d
i3d € tetsoffpjs2e,ts ISOC d duL tcOMisdIsy dz' dz@ = d3OMJ dz, )
Ctd3tf dzj € dz n ftesdL @ sHflso M foodzkzyj ddj i3 dzj M
HtsB Oo dzj dzdzts?2 Mlstsd d3tsMmils+ & | mtslsw  ftetsyjmm W tcodzj o
dzej sy sted d3' =  ffejjteljdslz " JsfiplOat d Yy d sdedz” B € Ol Odzd Is  u,
COteHddzOdz! detsy Mmdedy J dedd MissddZsmisd W ted3d dzlstsls sff)ls
slsd3jIsdls!, yYybt BJStsossHtssMdzd OCYy] dBsekzls 1 WW
Yybsts ff sL o sdzdlds' defifdsjdg’ LHsjohQj o j] Mk MlsteOIlsr Hdzv s
mMtsotcj d3j dzdz 7 ftosyj MiMse § jtej teOBBISSCd BIBBRBOMMT
fteddzg dgj ded® 1 Ctsdzsedyi MSd ydfmisr s BIdCOOd]Isdy
Wittdsd dzstseo . BB ®@dE ] ftoesyj Mtse stcjBlzjls €COC¢C {
Wittdzsj dzgstse, IsO¢ d dr bkdEzyh jddw o&ilssHOBd Bdtdd
ojddyd ddwyj dj §B @l sl sz yoj fizr § W Jj ted3j dalsr o tsf
Ef sdi3v dzzls™ 7 totvy JMipgiORdz" - dztsts B qizO ) oW - g 5 Hots sl dls QeiPB
fesyjmmse, MewL Odede" = M, dfO :jOte DA} HEASIHS, Xig EffiRgaiat jozk
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hsOBBse Isjtedclstsd) tOdadsdy 7 HEtsyyj2, bkfss2ydse:
MetcOY do Odzd™" MOBQPRtEsalo dB B @BwEydteks h o 1 s Odzts dz.
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2 TovrtrROJ 3

R

1] o190

2.1 [OljtedOdr

fruv{

[ 3

) tcOB BIs§ dmf sdz' L 59 Odz fMdzj Hize h dj B ¢ o
sgketdzz d&zj slIsdH™6). (v OBdZdJJyYy"r 4
v OB dzdiw@&MUs O BISCtesBdtsdsedy MSda MtejH, df
g6 H( g tsMisOo g " dz€ @
LB ¢ Ldz Hietsy ) j @ 5i25 . 10C; ) ISixePfidaIdz10.0;| ¢ Is O dzH Otg
tcy 7.0 fMtcj H O
. . b ls OdzH Ote
LB-OcO|1l. 5% OcOtEPHg LB ] HO
: b4 ls OdzH Otg
LBT 1% sStcdBlzlsPtedPpdzjo L B it HO
SOC G Tttty jots?2 1 CfMisROONAGRT 0.5984cKCH-l{ uls OdzH Otg
0.186 MgSOs- 2.4;pH 7.0 fMtcd HO
G¢d2: NaNGsi 0.25; CaCil: 2,87 0.025; MgSQL 7.@7 0.075;
KoHPQ: - 0.075; KBPOw T 0.175; NaCli 0.025, FeS@- 78 i
BBM 0.00498; N&b 1 uvld2.68 7 0.01; HBOz i 0.00805;tc O M Is (293
&B3d € tets 1 dzji d3RdigldAstesBOsL 2,87 2.86; MNChL 4,61
I 1.81; ZnSQT 0.222; Co(NQ)2L 6287 0.0494; NaMoGQL- 5.8
i 0.39; CuS@L 5,87 0.079);tc16.8
BBM-N |utciBB®IB jL HitseNabOzj dzd W ClsO tcOl
BBM-P |utciBB®B jL HtsBKQARRjJddPO: ClsO tcO
Hicj HOuUutc BBOM HiSBOodzj dzgN@s 0. 1 ¢ dz ClsO tO}
, 4 tc j BB® HtsB Oo dzgPOed j HPOK(HO . 1 7 5
“mJHo&m%ss?;bmsa;misﬁij( ‘50 Ol
4 tc j BB HitsB Q9 dzj ' QO 6 sz
BBM-S | 99.45%, Céin-o.o5%, S& - 0_"25%%@8?25%) " I ¢0 6Ot
¢ d: NaNG; - 1.5; K:HPQ - 0.04; MgSQl: 7.8 - 0.075;
CaCbL 2-8-0.036,dz0 Is g s te@OB6;,y] Istc Ols  (Hll)- ¢
BG-11 O dizd3ts dzdP006; Nab 1 ulhp2.8 - 0.001; NaCOs - 0.02; (204
tcOMmisagtctc s dzj ABJ- dizlsissibes dzl: H:BOs - 2.86;
MnCloL 4.8 - 1.81; ZnSQL 7.8 - 0.222; NaMoQL 2.8 - 0.39;
CuSQL 5.8-0.079; Co(N@).- 6.8-49 . 4) , t1 7
36 1 KNOs- 400; K:HPQ, - 80; MgSQL: 7.@ - 200;
Chu13 |CaChk 2:68-107; ydls®ihls2 § J dzalzd @t dzdz( (205
i 100, CoCi#i 0.02; HBO3 i 5.72; MnChL. 6,87 3.62;
ZnSQl 6.8 - 0.44; CuSQ: 58; NeMoO4T 0. 084 ; g
OECD |®Beldp Mdets?2 + L6610 @AYNHR: 30.0; KHPQ; - 28.0; 296
NaCl- 7.0; CaCil. 2,8-4.0; MgSQL 7,81 2.0;pH 7.3
dilsj teddzdL s9 Odzdz" JC) ( 83& dedzy daf O dz2
Ww osH’ M BydMmlsde 7 Mslkzy j df ) [170]
~ d &3q u jffipdstisjj B dzj dzd j ¢ g fEBNSIO;INEY"
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-27.7N1.3;PO*-1. 8 NOs0 0.2;$O - 10.7N1.0;CI -
139.0 N 5.0

HtcjWWM HtB Oo dzj dalfiy i B 62 ¢ fny Baiz

WW-S | NaCli 99.5%: C&'- 0.05%: SGP - 0.25%: K’ - 0.25%) ¢0 ©Of
ltcdetsilstse dzj dz2@ dzO tSHpBMRo j ¢ KHtdr
sfls Ols ts Y dzts 2 Miwadtividg®sip fig-4 4, Mtk
HtGCiHOGdZBQ-tﬂ.LBO66 N 0.-8; 040®ODIstt; O ClsO tcOI

0.3; WEkGYesskHHPQ -®25,NaCl-0.05;CaCk- [297]
0.01; NH4)2SQs-0 . 05; fyo j sMQOs (MEUstas 1
0.04); Htet)y-Ppotdd ;! -PDhYHT®Us

v Odsd v ¢d?: sNJ 3-5.0; MgSQL. 7.8 - 2.5; KHPQ - 1.25

YNB Gdt: KHoPQy - 1.0, MgSQL 7.61- 0.5, NaCl- 0.1, CaCi: 2 H] 4 ls OdgH Otg

-0.1, (NH).SQ:-5.0,H tets) 3 4 § |5 «€1DIcls5.5 fQtej H O
YPD G Ldz HietsY Y j oA 00C st @Y Istsdz H | ulsOdzH Otg
200.0 ftcj HO
: = —
YNB-G dtc] MNB ) HtsB Q9 dzj)dzd J f3j-hls©ddO H to & CkO Ol

L MRS B cdzs SsL T 20. 0

dtcj HO dz0 smdats o § ¢ Ols Odzqd
OCldodtetseo Odzdzts?2 RIS S tod fils O dz
f sdzlz yj dzdzOw fp d M sdz' L 59 O digia
MO0 e dyj dzdz&B @ SINO 0. 11,5 . dDozs
BOdzdzts2a. @ N 0. 1-1 . Bt NG Pwe10D. 35 K
YNB-H |BztcOo! ddzOw 0S dmdzslsf Ctsdzg .04 K ClsO O}
B dzts Y dzO W - 0. g6 dztlsi@izdz® w 3 € dlifn dets 14 G
- 0.1; KH2PQy - 1.0; MgSQul: F20 - 0.5; NaCl - 0.1; CaCbL 2,0
- 0.1; NH4)2SQy - 5.0. ud3j M)! ilis &5 & W75 NH4OH g
HSBO® ztotsy 3 j oats2 1 € MistyOCfigls jHia
fiotsy tiH M sdz' Liso Odze j o3 Wdz Ists

Gdt:y j dzdzts B R[OGL AP € 445.BRO dzdatR10;® to iz C |
YNB-M - 1.3; KHPQy - 1.0; MgSQL 7.8 - 0.5; NaCl- 0.1; CaCil. 2.6 ClsO O}
-0.1; (NH)2:SOs-5.0;H tets ) 4 § 5B «€1@8d$4.75

v OB dzdig@B O3 d f d&ZzZOL d3dH'" , dMif sdz' L 59 Odzd

[{CcEBEd Z Is O Gga3'

Desmodesmussp. IG75, Desmodesmussp. IC-10, P. kessleri IC-11,
Parachlorellasp. IG23, Micractiniumsp. 1G44, Chlorella sorokiniandC-62,
Micractinium sp. 1G76, Chlorella sp. IC-82, Botryococcussp. A1113
Botryococcusp. A1115,Botryococcusp. A1138,Botryococcusp.A-1162,
Bracteacoccu®ccidentalisA-1144, Chlorella sorokinianaA-1135, Chlorella
sp. A1176, Chlorella sp. A1182, Chlorella vulgais A-1123, Nannochloris
bacillaris A-1139, Scenedesmus abundafsl175, Scenedesmus obliquéds
11678 7 dadf H j daf dgic OB SIS T

Chlorella sorokiniana IPPAS GC1, Parachlorella kessleri IPPAS GC2,
Parachlorella kesslerilPPAS G9, Parachlorella kesslerilPPAS G15,
Parachlorella  kessleri IPPAS S333 § sdzlz yJdde' s ts dzdzj

dB3d ¢ tets 9 tsSHIBRASK dz) B d s dz Us s detOcidsd digd § d3d to W
o1 (fBMEo0O).

Z Is © dz@hlorella protothecoidie®NIES-2 1 6 Zetralesmus obliquUSIES-
2280 B'" dzd tfStsdiraj iSdg'd dd L3d S tetso tSH St
ddzhmisdlskzlsO 1 Csdztecdy MSdr dmMmdzj Hiso

[dCtotse tSH

Bacillus licheniformisBL1, Bacillus licheniformiBL2, Bacillus licheniformis

1065 6 BL9, Bacillus sp. Bsp8,Ureibacillus suwonensi$JS3 Bacillus licheniformis
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BL9-1, Geobacillus thermodenitrificansGT2, Geobacillus sp. Gsp3
GeobacillusthermodenitrificansGT3, GeobacillusthermodenitrificansGT4,
UreibacillusthermosphaericusT1B ' dadf H j daf dg' e OB tsis '
Z s OdBdgolil -1298f tc j H sMIsOo dzj &z ARA RAR
[298.

Z Is O dz&zcoli: DH10B, BL21(DE3)W d tc d&hermoFisherScientific(a z ¢).
ZsOddkti nobacici hInF0m hdzs f sdzlz yj dz RS M
(14 ted3Oded ¥ )

4 |

retsyyd

Kluyveromyces marxianusSl, Kluyveromyces marxianud5, Kluyveromyces
marxianus B5, Kluyveromyces marxianu83, Clavispora lusitaniaey 3
Kluyveromyces marxianui 1 Kluyveromyces marxianus5, Kluyveromyces
marxianus D4, Pichia kudriavzevii B4, Kluyveromyces marxianusi\4,

Kluyveromyces marxianil, Kluyveromyces marxiand&Cs r dzd o " H
~nBHJ] tc0OB 5lOyatacazpiydn@Eph& B S4 7 3 2 { sdzlz yJ
DSMZ (] Jtd3Odzd W)

1§ Slstster | pAL-TA ¥ d te dfvrogen [ ts iy gETI2b(+),p E T 2W8 chtc dilovagen
Czsded tets4 (8 Z ¢ )
1 oL & pBB540 (#27393 Addgeng, pBB542 (#27395Addgeng ftc HiST

I j odzH 5299 C Ok

U OB iY@ Mak] Hso Ols | dz' desfisd GddcEGdzS dzj GBS JH &

1 OL 9 Odz( ] sfMdzj His9 Ols j dz' detsfls ! *
27F 5 - AGAGTTTGATCMTGGCTCAG3 6
1492R 5 -0GGTTACCTTGTTACGACTT3 6
ITS4 5-TCCTCCGCTTATTGATATGCS3'
ITS5 5-GGAAGTAAAAGTCGTAACAAGG-3'
18SUnivFor 5-ACCTGGTTGATCCTGCCAGT3'
18SUnivRev 5- TCAGCCTTGCGACCATAC-3'
BMB-B 5-CCGTCAATTCVTTTPAGTTT-3'
Ys 13 5-& AACATRCBTCCATGAAAATCGTTTCGCCAAAACC-3 6
Ys 14 5 AAAGT CCTAGGAGITCTTCCCATTTTAAACTTTCAAAGAAG-3 6
Ser 93 Al |5&GAAATTGCGGTTGCTGGTGTIGCTTTAGGCGGCATTTTCTCAG3'
Ser 93 Al |5-GTGAGAAAATGCCGCCTAAAGCAACACCAGCAACCGCAATTTC-3
Aspl92A35&€&GCTGGGTTAAATAACGATGAATACTACTGCCAAAGCGCAG3 6
Aspl192Ag5&ETGCGCTTTGGCAGTAGTATTCATGTTATTTAACCCACG-3 6
Hi s222L (5&CTTTATTAATTCAGGTCACTCTTTAACTGTAGATAAAGAACG-3 6
Hi s222L(5&GTTCTTTATCTACBSETGAEETGAATTAABAA
* 4 O2IsT L dz0Oo Odzdw toj Misted S IsOL tslsd3d ud dz' f sHYJj-tc€ d
ZOY tc Oocdsj diskds Oc j dzj L O Bldsj yjd@ Ckthmdo sds

A J tod3j dBkusionHo St arltg x sf sdzd d3j NEB), Tag SE1 1 s
HdLtsCMddzlz € dzj sis dINTRYe W tsindeHOtsdzlz € (zj O LBanHl tc $fiaditc §1&lly d ¢
(edBGdL da3) ,

1 OB BT

Mi ni Kieée fj

t 4 OCIsd

vsTdh g rFgos Bz ic ©n tOi (i C
H dzw

W fheragiFisherScientific Bio-RadProteinassaykit (Bio-Rad.

of Otefisjtg S v tdzgsc s APBOOT s 5. 25,20 GO tah
Bsdj SEdvcdsds 25 HOSC B P dzS-ihlasd BA HQE s 5§ § cOdesL d H

i tdzd d3d

9" HJarg Tatf) d dits as'yd Mg dete IS Ed o AN deC C
Puri fKegGaeacoenP ERuUr i f Ki2ga® dcroenGdtEktractionK iet,Gecn e P Ed s mi
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fr o steslstsydy 2 Oidafejlz Bdfde df' 1 )8 € dzL  B;  d3j sITdBmkez, d
L lsOddsdz,ls Qdztslr) 5 te faddz Is Oldatsigl W Jted3” 1 jClstsds;, OB Jyd
Tzt O3 j dzd S @otit Bititefhedpgy [ &z sdzk S dzj slsdHT BT dzd
cuddzssdze (¢. Mo O)d [dadPidzideEC dej OCIkdor

2.2 [jltHT
2. 2.1 1" Hjdzj ded jdzdf] SzlsD dgdfto af todgsh) Pteso SH St s

" Hijdzjdd] "sOd@tse dBCtesotsHBtesMdzj 2 d d- od

[ dzv or Hjdzj dedw ydmlsr 7 Ckdzt sktc BJCtoeso SH stes
o Misj Cdzw dgdzlzte CtsdzBkz fp 50 iz Mg v BBM, ddz@idzs
fted-3D5 Au, WtskbsfjtedtsHj 16 Yy Mo jlssaOW WOLO/8
i sdzlz yJ dzdz’ n zOC s dlsj dz' dzr = Ckdz Iskzts BJCtocso BSH S
teOL HJ dzj dzd J BB#MOM MAEYPpH JOG Ot O. lted &Odzduydd orf Mts
mMAlsmlso e h j2 RISt dzstes? ftosoasHddzd tsydmBodk ¢
ydMmlstslskz Ckdz €O sl Iso jstsipz®dgds o ¢ Msf zlsmiseo ks h
GtedBts9) ftcd ftsMmjoeoj dzO OcOtcdL CodFdEdE Ljdz' Btc jQHe Ot
fsimdzj HizE N j2 Mo J sishEdy dEaHisoflctid dzdv lshmizlsMmise
BISCtctso sHBBctsMdzj 2 .

[ dzvw o' Hj dzsezdar fposztsdzde dL ydmbsts?2 Clkzdz skter
fntc j HBBM, 0" tcOh do Odzd Bd sdz@fikzmids 549, yifdednidzd 7 yd
Yj dzlsted W ze dtetso Oglzed j1d® . (d4g0dp)02 Of d3¢ B  tsdzsO MM 9" HJ
dmyf sdz' L s9 Odzdcendg)ETRIAE Sémn@nic DNA Purification Kit (Thermaq s e dzC
ddzmistez ¢ ydd f totsdOa ez s Jf&O)yds 1 A e GBeteifj\das O ff ety s
ftedmizlsmisedd 20 de¢ 1s o sBhjd sBIiMdEinhdS5 oyt
HiLBSCMddzekz € dzj 51, d HOIs LA Yedek® WP Istis® , B Bhbisipng | s tsdzd d3j te C
(NEB) , i tc O2 Shiw-or d 1 URivRev [ dzv OB dzdW dS Oydd WicOc
WtcOc dgSHAIsE.85tct 1 sITS2, dMf sdz' L o0\ IFHitc O A dfiftc ™ O iz dzd |
ftosotsHddzd o MdzjHikze PAPLEG RO EZBP F WI:S &ZD5 (1§ B ir2)ar Oy
Ue30 M) ,71712 YypS d& oBddze. 1 tcsHEZSIr O®RY dzd W d CORIGT |
PCR Purification Kit (Thermqg . 44 Gojdzdtetse Odzd J fticso s  (zff sH&
fsmMmdw) M dMfitsd L soOdzdj df dzOB O Bi gDye Ter mi
#4z¢). Idzzyjdedzr | § sMdzj Hise Olsj dz' desfisd MtcOo dzd 8 C
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MisH j oy Oh d d3d BenBaek (htgp&/www.ncbi.nim.nih.govigentank ) M dmf sd
Oz sStcHBUATIO 1 ted dHJ dzesdW dSOydd dHJ dzlsd ydetsls! fn
MsmMisOo dzWw dzO day &34 dzj 4 99 %.

ljtcodydz 2 Blsetste hlsOdBzd@ise 5 dzOS s dzj dzed®¥ B d TS

r dzv tsyjdeSd Mmf smtse dzesfyls dj 2" Isd@@i§detfodzddpdElste ts o BtH
dzdf dHr d kcedzj o sH ' ,BBN MY GEAOW ¢ Oty Elictgm, o 1 € M
esMisO ftod SCkzd sdoadtetseo Odedd dz0O MmistsisdaldstEdusdatize t§ j 2
Greiner( sBi jdg Mtej HT 200 ) esfgE dz,0 . 20y @ dz! Cdiz@i? Isff o Jtotso C
fjtejBjhdoOdedd o BteBdlOdz desdz IsjtedBsh j2C jtoj? 1§t
sj B j eOskzE,j PR®Bd Nsfio jU j ddesflsd 2000 dz§ dzs 3q dzj fr
Mo j sO (3t Otc jsy) d dgled tMm anyj isfijso OW W OL O/ 8 1y Isj dzdztso
Bds®RBOMMr tyjddesOdkd fEzkjd §sHmyilkbO Cdzilkst o ¢
9 MOydodzOtedzes? WOL | ttsMlsO Byjdzde Odzd HEkIsjd d
sCtcOh do Oded v CteOMdIs ndzj d§ Papdz' fffS jdSdis et ez stced d3j Is
MHj ey Odedd kG dzj o sSH-gg tc e &g f gzt dztf i3V ggels ten sd3 (.

skdz sdodtetso Ode ] BIStetso SHBsMdzj 2 o CtdzB OR

rdzv  or tcOh do Odzadw BwBIStetsotsHistetsdzj 2 o oldasdyp]@t
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76, Micractinium sp. 1C-44, C. sorokinianalPPAS 4-1 ) OdzOf§ 3 ) @AY o dzj dz
h Is O dzdzts o M o MsCdd MHJ ey Odedj d3 dzOMr b j dedz’ R

HOdz! dzgj 2h Jd3 fsLoasdzdls dzO dr GMdse | ftsdzkzyOl! B(J
fls OdzHENEAII2 1 4) , o Itsd ydindgS demxn3tg & & fj losRid o jdz
WOoChktster odzdweshdj dO@ dqdzHkzSyds MmMddasjL O dgj 21Is
BgCtetso sHEStetsMdzj 2. 1 5MC sHAc € @ itz pdkds e @xz'datz’, = yd
BdCtotso SH st dzj 2 Slsdzd yo4j smv fotcd dzCk z tzO Is dzb  ® Sfipt
LS MY j tededsjddes OFMY sdz' L 59 Odz’BBM, O Cls @O W dfifdeyj fit@injstoe &

BdzdL € OW ¢ Mizjpig'tcdaflsliy dzj sBrSHJ S HdzY HOd dzj 2N
hlsOdisse o Htetsyj MMOR o tHEsYddstsfatsal © @dy b af
zOC s dzj dad W dzj 2 IstcOdz! dz' R dzdf JH O, ftoj HYf sSdzOC
Ctdzyj dzlsteOydw fyesWy tsifigilag et Is OQ o) g1y Bnitsdgd 2 ety on j j drtgwiatsth)d
6, dzj 5B tef i3ts o dzd W dzd § lsH | dpfdzfprda] § W QE]lY sfwitisee
o MsSCsdzdf dHdz » M sOdRdBse BIJStoso sHSsMdzj 2, 0]

B lsOBtsdZdL BO M MddelsjL O kZcecdzj otsHse dzgO Mmddalsj L dzd
dzj 2stcOdz? dgr 7 dzdf dHBse k N IsOdisdstsoj dgd Me Oa da| dyEats @3 fig
CORS OF HOd dzgj 2" 7 ©OBGk ©OLEOBKISOIS! §HBHAGHT
BdCtoso SHiBsMdzj 2 . Its tjLizd SO0 s j HJ deda
1LWWjClsdodes ftesHlzydtekzs hdj BdtdOMmatsdxd lszd d ff th s dzi
HdzZv dzOteOBtsIsSd Mmrte! w Hdv §dizyjddw yjdeder = o h

3.3 168dmS d dmdjHse Odd) Mmes2Mmise hilsOkkss
G5t dgzO M 0§ dadz B zOMT b jdady B oy qtedy R ¢

[dzv fsdMSCO hlsOBBss BIS oo tsHBesMdzj 2, ftotsHE
dzOfmr h jdzdzr = d dBsdetsdzgj dzOMr " jdzdzr = Yy dteder =« S dhasis,
BdBSHL jdz dgBj ddstftctkg g B8] dz OdzOdzdL Mmots2Mmlses BIStetso
9 BWBOR. | dMimdzj Htse Odedd dMiftsdz Ltso Odzd h Is O3
ftotsH j Bsdzmistcdtetso Odzd o MsC d2 bktetse jdz@ dzOC s dzj dad
h s O Bd . J COyjmlsej MtjHr HdzZv  Ckdz Isd o BBMse C
(WsbtsObhdsdstets] 3 d &3 $ Iz dz' Idadj oL dztatis olsGodksdf W ) to d 8-3 H jodz's OdzG
10.
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—e—Chlorella vulgaris A1123 Chlorella sorokiniana A1135
Botryococcus sp. A1162 Scenedesmus abundans A1175

—e—Scenedesmus obligus A1167 —e—Chlorella sorokiniana IC-62
—e—Micractinium sp. IC-76 —e—C. sorokiniana IPPAS C-1

—e—Micractinium sp. 1C-44

t dmMz2Es OC s dzj dzdJ B JdSROMMT " Is OBBOBBY § dgdff ¢ tots o t
Ckdz sdo dictso Odeddd o Ctsdze On. BBMizts o jCdiz diry tdsj dHer d
Isj &3 j e Oz 6/OC ,2 82 ONO 0 dz€

1 0detsdzr "dd3 d B Mister &3 dzOCtsf dzj dzedj &3 B d 53O
BfCtososHistetsMdz] 2 o € t5dMicteCtiniterspdq-YBCzsofipkinard BROS3EY,
Micractiniumsp. |IG44, C. sorokinaiandC-62, S. abundan®\1175.r L 1 Is d ~ts 68 dbhdgass
Al175 tBXZOHOMkZ dOdetdz M j2 EZHjd ds?2 NHistshE: -
MestetsMmis! 8 dzOC s dzj ded v B (liseEO M dzd § O 8 2 C.JéorokiDamB Is ¢
A1135- dzOd d3j dz' " j2 (0151 0N 600. ONE fGizlsdn tsiges o gizls ls o j dac
Ptotso j dz dzOC s dzj ded W B tsdzOmmr H dzw fwisd hlsOd3
Ctsdzyj dzN@ oy dfinite j HY 3 [ B &Y Odedj dzedlstcOlstses o fMte
s5C OL Odzts )+ dzd B s dzeztizg a3, H z® o ®) §olakiripfpa@Ad 1y 3D ( MSNQ ey |
z0 25 MmklsSd Mu)nlsOoglgezshdw 0BdE fiz dzdL S dd3 EZtctse dzj
h'Is O ZAR0O .

O d2Odzd L dzOSC s dzj dedw dzj 2 IstcOdz! dz" ~ dzd BBMHots oS tSfdkBO
(t dm)detssdd dz,0 yYlsts dzOdB tsdz! ef 300 BME ts 0 Jf @dzdzdz 2 (-lsHj anfdsn)
FPteso dzgp&3ts f dajfigls{@y d 5 ddOGtigs s © s & de@uizeiizdctiniumsp. 1C-76,
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Botryococcus sp. A1162 —e—Chlorella vulgaris A1123
Chlorella sorokiniana IC-62 —e—Scenedesmus obligus A1167
—e—Micractinium sp. IC-76 —e—C. sorokiniana IPPAS C-1

—e—Micractinium sp. IC-44

{ dMkEs S dzy | ZNOOfyEd Skd sdodiese Odzdd h ls OdRdmBM  ds
o CtsdkBOR. uvMmdse v CBBM IstHdidjedsoiPeglw MG HBdz, |
2000 dz€

Micractiniumsp IC-4 4 C.dulgarisA1 123, ftedud d3 & § shmdzj Hdzj 65 N Is(
dzdf Jee®9d dzOdzts! L) 6 MicOodzj dzgd® M MlsOdz dzr
(fts HOdzdzr &5 GtOo dd3j stedyj M s s VaAOU2[ L ) N-Hid d
tsB dzO$ &hdndan® 1 175 (v OBdZdYyd® 10). zZzBO0OBB , B AEZOHO9
B tsdzOmmr |, sOCY] tBCOLOdZd o MesC ke MCttsMmis! dz
fslsj dzydOdz: dzr » ftesHkzyj dzstseo dzdf BB RBs ¢ il g g tfizts tizyg
h Is © dzsd§cractiniumsp. IC-76, Micractiniumsp. IC-4 4 S dbundansA1175.



114
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Ckls¢ d

Scenedesmus abundans A1175 Chlorella vulgaris A1123

Botryococcus sp. A1162 Chlorella sorokiniana A1135
—e—Scenedesmus obligus A1167 Chlorella sorokiniana IC-62
—e—Micractinium sp. IC-76 —e—Micractinium sp. I1C-44
—e—C. sorokiniana IPPAS C-1

t dMiz4tis ©OC s ddgjRdsjie Odz! dzf = dzdf dHtse fted S kzdz Is
BICtoso sHSSMBRM2 &BdBBOEFHJ vifdzse dv CBBMg Istydmid jods o f
100 d3dz, Ij ik jtc@Ozwed® 28 N 1 AC, :

b dzOdzdL MsmMisOoa O Y dteder = CdMmdzsls, orntsHWh R o
Hdzw Ctslstste’r m BT dz fsCOLOdz 9" MsCd2 bktetse j dz2 dzOC
mMtejBBY, fJtedojHjdz. dzQ " twepfddg difisy Hylsts MmMtsis Odzy of G dzolzizts
9 MOydtsdzOtedzts?2 ¥ OL OR 9o twWwH] MdzkyoOje B ZOHOJ Is
Holzro'm Btstotsydzets@ ts t-lis H ffds @))is s to s @edzjd dntS§ B abyyndiesAldd 7h5ls O d
Colsstetsets dzgj Bf dzs o' Wodzj dzats tad@jLdd@inga 2] dad HaOEp d
ydtedz" » CdMmdzsls.

Il 1M sdzj deydOdz! dets?2 WOL] tsMmMlsO d&Odetsdz h Iz
MtsmisOo Bd sd&3OMMmr hICOBRmBE , ¢« Hh&MB Oo dudkdB : 1, ) fn
dzO0B dz¥ H Odztsy! ko j dzd ygd ded § M tsMigraetiniOmzg. MG7w61 &:" 2zd o dzw
Hisflissm jj ispzd yaf.w0 5, HolkzrR o' B st stisdd fifls) s HodzsdgRSiStcisd
416:1, ©18:0, pal®. a5, wdiBn 2" B(tstctstidp'fidls ) s H dats fips@
Cl6: 0, i 8.108BliqudsA 1 1 6 Botrycoccussp. A1 162 ; o dzOC tsf dzj dedCd ¢
sorokinianalC-62, Micractinium sp. IC-76, Micractinium sp. IC-44, C. sorokinianalPPAS C-1 ; f t
Ptecsodzt Teafhhf: OIsOdBRB" , L @ sookifiada2Anl35cdzd J d3
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v OB dzd YPdz@ L f OO stetses Ckdzr sdo dqtetso OdzdBBM 8 Is O«

Ctsdz OR

2 s O e Okt | v, ME| g T | et s
C. vulgarisA1123 0.09 N 8.0 N 35.8 K 13.7 N
S. abundan#&1175 0.20 N 3.6 N| 73.82 N 32.8 N
C. sorokinianaA1135 0.05 N 13.5 K 10. @34 N 3.3 N
S. obliquusA1167 0.07 N 9.5 N| 20.85 K 8.6 N
Botryococcus spA1162 0.11 N 6.1 N| 29.61 N 9.9 N
C. sorokinianadC-62 0.14 N 4.8 N| 60.18 N 27.6 N
Micractiniumsp. 1IG76 0.15 N 4.5 N[ 67.41 N 29.1 K
C. sorokiniandPPASG1 | 0.11 N 6.3 N| 53.70 N 23.5 N
Micractiniumsp. 1G44 0.09 N 7.4 K 69.3 K 30.6 N

vijdzse W G kzdz' Is d BEM S otRdEdjvds fidgijH O 100 dkdz, s dsff j

O dzOdzdL tOL ddyd?2 o MtsMisOej ydtedzr » ¢ dMmdsls
dzOB dz6 HOdzts+ dzj BBdz? " 5] M OB.dqWEs,d uy ME § o L ety Htqzdz'j
Isj Mils) tcOL detsdzOtf tc O o djjtacigdaEzd v LBidiibupj0sad 7, Bots/acoccussp.
A1162,C. sorokinianalC-62, Micractiniumsp. IC-76. 4 S H j tc YtQ6A]sjOC of i d3j dzzets !
vulgarisA1123,S obliguusA1167,Micractiniumsp. IC-76, Micractiniumsp. IC-4 4 C.c¢orokiniana
IPPASC-1.1 sfistso ptcdfis.j0OY, Hokrmo' BtoRiggemMB) s mdetf i) |5 tzetf {F ¢
418: 0 9 MBOyYydssdzOtedzts?2 W OL J B' d&ztf teis@3fofdkiffjah&kl850 dzts
1tod 1 B.sugarlkA 1 1 2 G. sofokiniandPPAS G1,8" dzts o " W 9 dzj dzts dz@zf Biag ¢
MsH j oy Odedw 1 Ists2 f tpd to @ LAz tef th)igtssBOr d3 o tdmrokinianaA1135, C.
sorokinianalC-62, Micractiniumsp. IG76, Micractiniumsp IC-4 4 C.gorokinianalPPASC-1 B ' dzt
tsls d3d yd dzts or MsC s MsH j tey Odzd | ¢18: 1 MtwOo dglsddd)H
1 Sy sdzj deygd ©dz'0dztDB5 , ( HozR o™ Btz Bls)sH desifts tst€ tisd
HOdzdz" dz3d OB IE'H Jj[ B dzs 5 ChlareBaddM A CWCIOS 0N IBPRAD ff dzd
Cl18: 0 d C18:1 ftd Mmdedy J dedd ¢ tsdzyj dzls s @&y df dy Mg H
ftod SCbkdz Isdo dtetso Odzifligractpifirti G o tslz0O thydijidadits MR o dz" o3
CdMmMAzslsOd3sd o MIsOyYydesdzOtedets?2 W OL j twtsMIsO W o dzv dzd My
Yysts BdzdL &5 ¢ OdzOdztse d ydzr dsMicrazdiumg setCy7 3,4 b tisSoriAsUs) j dzof
416:0 14.7 N 0.5%, Hdv dC786 2dz@s7dzs4H ANzt p%PEZO E
Holzmo' Btstetsydz 2 tisy dptisf)ls tipjtidzdzdj2d MBHJj ey Odedj o 18
Bdisd®kOMMj B dzO 5B dzOAHNY j dz20 w18: 0 (14.6 N

4z dizd3Otcdetsj] MtsH oy Odedg< 10 .s0 5H, s frHsasks 5j ate” dasts o sty dz’
Isj Mls) tcOL dzd Yy O dzts fiy 9 MOydtsdzOtedzts?2 WOL ] tesfiscC
tcOB Isr , S GQlutddgsAl 175 . 4z 330 te dzts § MsH j toy Odzd | 1
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tcOL dzdpyOdag 3y H 2 W OC. @uigdrisAd 8 8 abligzusA1167,Botryococcusp. A1162,
Micractiniumsp. IC-7 6 C.corokinianalPPASC-1 (p< 0. 05, Holzm o' B 5tetsty dz'
siMmls). vOSCdd3 BSBtOL A, dOdBBd " dd3 HBMIsLodjiazts Iso
1 Sy sdzj dzyd Odz! dats 2 d MmMlsOyd BdzOtedzts 2C. so@kin@ma IC82s Is O
Micractinium sp. 1G76, Micractinium sp. IC-4 4 CdsorokinianalPPAS C-1 , 9 Ists Ddtey
abundansA1 175 dzj GBXZOHOdZz ISOSddd tsilsdzdydw digl. L z¢dnzAsd
Cststftwets j H dz dzO S dzCojOj8s, yYlsts o MsOydsdzOte
dzOB dz¥ HOj Isfqw  Mmdzdy jdedj MsHjtey Oddw 1rs 5 MO
sBtOPEBO( 05, Ho lzrn o' B tstetstusde s ) 5 H datish) Boshligeigdd@ts [
d3j dz' i"zC. sorokinianaA1 1 35. Clts Mo jlsMmiseo zjls HIABezdz d§,H
B dftdctsH jlagf teigp Otgls s MtsH | eGhOrddd JMACC1s8 7z BT dzs HtsfMists
9 MOydesdzOtcdzs?2 W OL jM tetsigtDts dijsdzyigftO@e ddgts2d ¢ ¢Qz0 dz
sorokinianaAl1 135 B' dzs dzOd d3j dz' " Jd3 BBELOL A o' Oy j dats
1 Issets h s Odizdz@. sofokihidm@CHB Bicractiniumsp. IC-76, Micractiniumsp. 1G44, C.
sorokiniana IPPAS G1 o Mmis@yyY tsdz@te j tetsis© Mz disdz0te dats § C
H tsfi)ls ts apj<tc dBts. O(5 , Holzrno' B tstctstdpfifds ) s odz fij ls ts tousjdegzd &2
WoLj tsfmMisO. 1 0detsdz hdy HtsMisse jtedz § tSlsdzd ydw
1rs d [1rs tsls@ulgarisil 1R &Y dzO { HgiMigracticjum sp. IC-76. 5 OC d o3
5B tc Ots dgd dzf) tel) F>OP tOdzC § i dftddst]l j toj ~tssle § M tsdzj dzyd Odz' dzts ;
¢ MsOydtsdzOtedzs?2 o yYJj dztdz S tstetej dzdtetseo Odzts i H O dzdz
Ctsdzd U Misef@ oy Mg daeff g d3 11 r s .

ltcd MtcOoadzj dzdd hlsOdBdzsse 5 MEzBzRBOLcdsdizz RZtoto d
Br dzts or wodzj des MilsOIlsdmisd ypfipt d0 . LOBO yffE3" w O ded@L dizd -
HdMY jemdsdzdese 5 0dzOdzd L O dpiztOq jtefiirjdsh] jadfeistrgzlz difls Bhtiz© dzdf
Z IsOdsdgbundansA 1 175 tsB zOH Oz BlsdesmdlIsj dz! dzes o MsC d 3
(72.8 N 5.8%). 1t HOdMd & Isj il G vagarisA1i23,8 &blingans o
A1175,C. sorokinianaA 1 1 3 SobljguusA1 167 B dzZOH O8 I§p <H tOM [DELe) j ey de
sMisOdz! dzf = 5 kZtetsodz¥ dOStsfdzj dedw 1 r 5.

r dzv kltsydz dzdv MsmMlsOo © Bdtsd3OMMmr ftslsj Misd tets
B'dz fteso jHjdz OdzgOdzdL MtsH j oy Odedw B j dzC O, Ecdzj o ts
11. 11 MsC d d3 tpsHd) e ydoqyddjHdts © s 8 abnda@edid1 7 9s O(dzbs .C4 K
vulgarisA1 1 2 3 ( 3 8 .M&radiiniuinspd®4) 4 ( 3 9. #Midtacthiumdspp)C-7 6 ( 3 5.
2.8%),dz0 d d&3j dzt @. dodgkinianalPPAS C-1 (30. 8 HAHOC 8. 3B} HE dzd
SHdEY OCItstcdzse s H MY J ed sdzdzs 6 5 Bda® ¥z iy O fgR@tfzds &
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C14:.0 C16:0 Cl6:1 Ci16:2 C16:3 Cl16:4 C18:0 C18:1 C18:2 C183 C184 C20:0 C20:1 y rsf1rstrrsirs ¢
firs
rdtedzOv ¢ dmdzslso
Botryococcus sp. A1162 (i8kz Is . ) ®C. sorokiniana IPPAS @ (12fnpkzIls. WChl orel |l a sorokiniana A
E Chlorella sorokiniana @6 2 (1 2 m@fellsodel | a vul gar isMicrAclirfiutn3p. ICR24 (Mlkz2s. Hizls. )
B Micractiniumsp.IG7 6 (1 3 f)E&enpdesmus abundans A1175ff15 Is1.S¢enedesmus obliquus A1167 1B Is . )

(s M

(0}

7777'7‘7-77; JITITITITT v-rrYITYYi
C14:0 C16:0 Cl6:1 C16:2 C16:3 Cl6:4 C18:0 C18:1 C18:2 C183 C184 C20:0 C20:1 { rsfrrstyrrsrs ¢
firs

(oY ¢ dhmdslo

Botryococcus sp. A1162 (i3kz Is . ) ®C. sorokiniana IPPAS @ (12fpzIls. WChl orel |l a sorokiniana A
H Chlorella sorokiniana @6 2 (12 e@fellsodel | a vul gar isMicrActimiutn3p. ICR24 (Mk2s. kzls. )
®m Micractiniumsp.IG7 6 (1 3 fnk$enpdesmus abundans A1175hf15 Is1.S¢enedesmus obliquus A1167f1B Is . )

t Mz g zOFzd L MsMisOe © Yy dtedzr = CdMmdzsls, o-tHWH
GBS tetosHeMdj 2 §tod SBBMbIS{ &de©F O dd-iby W .0tz
CCMmytsdzj dzyd Oz dzOW W OL O tesMlsO. 1. wlOy
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v OB d&zd YOS I6 Gas FEOMMr " s OBBE o S € tradss Hstwlt w[fpdE® dzd
CtsdkzBOF o MOYydtsdOtedts?2 WOLj totsil

% dB3OMM. s Mikzna sdk
z Is O g3 wlzls¢ Wa We W
Botryococcusp. A1162 20 23.4 N 46.3 [31.1
C. sorokinianaA1135 25 31.2 K 40.7 130.3
C. sorokinianalC-62 22 30.5 N 42 N | 28.7
C. sorokiniandPPAS G1 23 24 .8 N 39 N 38.5
C. vulgarisA1123 25 38.3 K 37.8 1126.0
Micractiniumsp. 1G44 23 39.2 N 30.2 133.2
Micractiniumsp. IG76 25 35.5 N 32.5 0132.9
S. abundan&1175 19 44.4 N 43.3 115.7
S. obliquusA1167 25 31.4 K 44.1 [ 27.8

simls v+reCd) dzj BT dzts o' W apkj dats 0o iy l4f tiso jiztdsds’ o Fizk to @iz
gqdzsets Ctsdi3tf sdzj dzls O. I sor h jdzdesy MBHJjtY Odedd k6 d
tsls dzts fpw h dScdpedestnugtec Micractinium, O  Is OC. gojokinkadatPPASC-1, N s Od3
tc .Scenedesmuq  ticractiniumIls O¢ 3 jOHORMYE o' MC B3 MBH j toy Odzd |
Micractiniumsp. IC-4 4 Midgractiniumsp. IC-7 6 B dzOH Ot Is dzOd d3j dz' h J &3 Mts
Bds®kOMMm] Gt MeOodej dzd® pf 6% B3] BEOWHEE BHEH J
sls dzd y O] Is BotryotoscO@sgag1162( 46 . 3 N 1. 1%) . 11 wodzj dets, 1
MsH j tey Odzd | B d&ZCO Mtstslse jlsMmilse tso Odzts dzd L € s Bk f
HdMY jtemd sdzdetse s OdzOdzdL © ) d3detsy § Mise j dzdzr d3 Mtc O o dz
Btsdz h(pf 30.05) MtsH j to) Odzed f ds HEnjed®@D @z dzd hf thisOdz dzr d
h s O30 d3d & Botaknia@afPBASC-1 (38. 5 N 1§ 3 éyundansgljlds (15.d d3
N 0. 7 %) .

sO0Cddz BBELOL 5, s HOdzdzr d3 OdzOdzd L O Shpbundamgls o
Al175 tsBdOHO]jIs lsdzsmdlsj dz' dzs o' MtsC  BOL A dji d3
Yylsts 9 HOd dzgj 2" jds I sLotsdzdls § sz yOls: dzO zdsAOQEsE «
sorokniana 1C-62, Micractinium sp. IC-76, Micractinium sp. IC-44, C. sorokiniana IPPAS C-1
sB dzOH O Is Mtc® akdprflaRsAd] 1ff 5 EZtesodzj di3 dzOC i dzj dzd v  dz
Btsdzr hjj Ctdzdyjmksets BIBdRROMM , f 1 ssd3dz tsdzgd BT
dL Hagjg o dzdwdedw wlsHjdz! dz" = W OClteseo dzO@ ftosHES Y
O sO¢Y] dr &BiloOBtsddyj Mtdr tMtsej ddesMmisj 2 Htcod ¢
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3.4 RMMdzj Hs9 Odzdj o dzdwWdedWw tSISHj dz! dgf » WOGIStsSteso
Zdf JHise dzffo sHisSe 2 hIlsOd@zd3ssce BISCtcso tSH Stc

Il Mz Hdzdr dMMdzj HsSe Odzed W = BT dzs { &Y GrivREASIS
LW J C dzdHoOds O L dzg 0y @z6 te WW.ddzj dadtsH T, o C dz¢ yow COC dzj 5
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[1rs 30.3 N [27.2 N| 30.3 N | 31.2 N
11 rs 35.8 N [36.7 N/ 34 N 3| 38.3 N
1rs + | 64.2 N| 63.5 K 66 N 5 61.6 N
C16:0 19.4 N|21.1 N 20.4 N| 21.5 N
Cl6:1 1.4 N o 1.1No.|] 0.9 N 4@ 0.8 N (¢
C16:2 4.6 N 6.3 N 3.3 K 4.4 N
C16:3 6,9 N (¢ 5.5 K 3.6 N 4.4 N (¢
C18:0 34.1 N |[31.1 N|] 33.5 N 32.7 N
Cc18:1 13.3 N 12 1.8F* 18. 2 N 13.8 N
wWw C18:2 7.2 N 11.9 N/ 112.8 N| 13.2 N
Cc18:3 11.3 N| 8.9 N 6.5 N ¢ 7.5 N 1
C20:0 0.2 K 0.5 K 0.1 K 0.2 N
C20:1 0.7 K 0.7 K 0.9 K 1.0 N
1r° 8 54.B85*N [ 53.5 Nl 54.7 N | 54.9 N
[1rs 15.4 N |[13.8 N 20 N 2| 15.6 K
1rs+ f[1/] 70.0 N |67.3 N/ 74.7 N| 70.5 N

*pP<0.05;*p<0.01;**p<0.00lH o zr o " Bistetsydz 2 tisy bpls M thtc tf dzfiptf Do
rs fHftod Skdz IsdedtctBBMOIMGN h IsORZBO dzO

Holzrorm Btstotsydz 2  HsHjdish) s s tos Hafiad &zdzdtls j QGiz'satakiniatm IC63s O d:
Micractiniumsp. 1G4 4 Migractiniumsp. IG7 6 o { Sdzlststc ® OtdaBIN® ds H dzde| d
11 r gp<005 1ted 1 Issd3 MzdsdiOtcdesy MtsH jtey Odedd 1rs
z0 WWw ftcjor hOdzts OdzOdztse d ydzts | L dz(® 1 Ocad]. j

1 OdBtsdz " dd3 Mz BBOtds &3 L dzZOyj dzdj &3 1 r sslgdzdf v A d
h s O #igactiniumsp.IC-4 4 (74.7 N 4. 2%), vylsts B dzd SSabundamz0O d
A1175 (72.8 N 5.8%) ftod Skd sdodtese Oded d dzO fr
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sfdmMOdz 9 tOBlsy [ 364], cCG gorokingaaafs i@ i Otc @& § 4@ dzd
BGl1l MBHjtyOdkzO Btsdzr "j 11rs (26.9 N 11.09%), -
N 6.96%). 1Jdtd@30mMMO &JSttsotsHistesMmdzj 2, dMmimdzj Hise
Btsdzj § dlztpsdyd s d [fi1rs, UJB 2O MejHj BBM. flst
dzdL SCdd3 MH jteyx Oded j 3 MsjHddzj dzd?2 OL SISO o Milstsydsr
1rs [355]. uvOCdd sBEOLtSd, dhMfttd LtseOdd,j Mtecjt
ZOC s dzj dzd® 1 rs B McOodzj dedé Mts Mtej Hs52 BBk
MtsH j t6) Oded § dzj dzOfmr h jdeder = d dBsdetsdzj dzOMr b j deder 7 Y
ftcd HdzZOL dzOyJ dzdzr = Hdzw dMMf sdz L soe OdzgdwY o ftesyd MmO
18 HOdzde B3 t dMmMkdzC © 7, thdsedz &i3d Y dtedzr d@3gd € d
or MsC dd3 Mmitsdg j to ydeqiffifokitBamalPPASC-1, C. sorokinianalC-62, Micractiniumsp.
IC-4 4 Midractiniumsp.IC-7 6 dzO WiMec j B € d o Mmdzz yOBBM,C k& ®'olslzf'e
416: 0, 418: 0, futddd: Lilstxfd3 wol 8tc? H § hlsOdizdzts @ s C
Ckdz sdodetso Odedd ©® MatHAZ 7 EZAEAIHBG W - @O H o® B
fmtc JWW " Is O ddgactiniumspIC-4 4 5B dZOHOjIs dzOdBtdzr h dd3 Mz B3AZC
d rs (74.7 N [8562 %) . dzd fieXB@ISQdzts, yYlsts 1 hidreissdridz
zO Wddz' Istetso Odzdz - d olstedydes tydh j dzdz" - d3lz dzc
dzj o' MsC s MtsHjtey Odedj 1rs (40.13%) d [f1rs (11
fMtsHjtey Odedj 1rs disg ) risls dzs WiwkggRgmep ¢ dMidj Hise Od
OB tslsj. 1td ¢ kd Is@ safdsitsendpdzPdl hdEOO deleip@izd yd §f O dz' dz
HsMisd e OdzsfiptsHY e @OUAH j C1LUBHI (11 BEABSSHsW)sd J HJ dz O dzaC
BdtsdOmMmr h s Odsdsts o GHJ B dzts tsls d3d yJd dzts dzd L € t
Ckdzt sdodteseo Odzedd dzO0 W d dz' Nim&Esnbmgozsillim SP) B s (| dzd 156%9 s+
f1rsi42. 2%, 1124.7%3C. sorokinianaW2 ( 11r2s0. 8%, if1pr 4%, ¥ r
51.9%),Micractiniumsp. S34 (i d 8. 9%, i[54r.89 %, 7123 d %) .5 BuedELdd
h Is © dz@zsorokinianalPPASC-1, C. sorokinianalC-62, Micractiniumsp. IC-4 4 Midractiniumsp.
IC-76 ftod ¢ kzdz Isdeo ViANSDSBORAH]O sdiO Hnugdrfr ig 5o dzf) 5B dzO ¢ s o
Mssydzr = oaBHOR B MeOodzjded® M N ISsOBBORB], i dM

36.2.3 skdzzsdodqtesoOdzdy dO Mtej HOR M o' fi

 sBOo dzj ded j Misdzi 2 o'kz® § dzd Judele ®@tsd 5838 § j ¢ MdRH j to
ZP.kessleriiC-11 Hts 45.5 N 0.7% ftcd BEM(das Gefdzd{up® b BHzt$ §
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o MtMisOes B JdswWOBdERsslmize &8s ftod Msdzi o BDlAC) s iyfE i h
TAPs Mis Oyd tsdzOtc dats 2w oWz jz otgjsdrpsy@j dzdj C18: 1 fp 0 HB
Yls ts Msf tetso sy H O dzts iy Mo jternt CMYtcj Mind j 2 G J- dzfs
OYJ Isd dzls tc O defyiHjjtd@lsltz tafOLgle, ftod { Istsdz S tsdzd yj Mso ts C
b 2O dzts ¢ d Ydets f te @ dAY i dzhUssPaipfEigMmCGl2[360 o ' W o dzj dets, yls:
o MEBMIR2 5 ®AChftcdotsHdls ¢ ko j dzduyj dds dzOf. s{fldtgd
Ckdz Isd o dlcwigastzd E X 2 7 1 4 BBMJ tefigitc fmHsidzj o sd3 Mistej Mpd o
fsHjtey Odzd W tc@d @zj Ged f s MIMEBHBE2 MEjHs2 (14.9 d
(13.6 d 20.8%) d C18:3 (17.2 d 25.6%) [67]. |
ftoed o hjdedd NaGhsbsy jOdzlsHtdO \ideddzy  dzts dzd dzj dzO M h j dzds’ -
M ejddyjddid Stdyj dzisteOydd Mtsdzj 2. v OCdd3 5B to(
fMtsH j epnQ@dgd © BdBdROMM] ftoslsjmMisdtetso Odeder 7 N Is O d3d3t
s dMOdedzr &3 © dzdIsj tcOlskztsy .

3.6.3 wtcOQodzdlsj dz’ dz" 2 OdzOdzdL + W WHjzG s3] &5 dzt filplOdiz difts
BdCtcsotsHstetsMdzj 2 o fHtetsyj MMOr otSHTESTH

[ dzw MtcOQo dzdIsj dz! desets OdzOdzdL © L WW JjCIlsdo dztsfmlisc
h s O dzd3ts o BCtotso SHistetsmdzj 2 o fHttsyd MmO~ o BHBSY
hsORise (5 tsisOls usdldsialzj igalssp to yiiPalgdhsr o ftetsyj |
hsOd3ds@dgg dztsc O3, s dMOdzdz dsd o dzdlsj Okt . 4L

dts56 d&zOMdets § sdzkz yJ deder €5 HOdgdze' o5, o M) ol Mmisdts
LWWiClsdoade fted ZHOdz) Mz ¥ BEOPH Oz WA B Y@L BlsOsH. |
fsCOLOdets, ybts fted tflsdizdL @yd § ukliflalf GO 'Cdz@z' st f
L WWJCIlsdo detsfyls 's dlz ¥@dzj jdfiy, NJOBdIsdtekze h j2 (5 fMsimiso
93 d 86 %, MmMGotsld@@Bladidsio J[d3dBtD.] B ' dzs H ML dblptdsjsH 'z |
ftocd orf tcOhwfo Odafdfg b0 0 % EZHOdz) debf JFRENHH ™ 4 tod 98.1c0
obliguus ¢ dzOdzd L zdlsj tOlskzter sOC % 4 f 5¢doL Odz, it
f6 dmf sdz’C.sorokDidgdlJTEX 1670 MtsMisOaddzO 35% fted j C
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v OB dzd YWte Rl dzj dzdj] MsMisOe © MtejHT o MisOyd tsdzO tc dzl

hlsOisditseo dBJCtotso SHistetsMmdzj 2
BBM | BBM-S WW WW-S Chyr
ml s R } | mls R | ¢ @0
e NHs* | NOs | PQ? NHs* | NOs | h s 0
25 0 &5t | NOs d "z | 862 B (e | gt | et ¢ BE2 ( dset | aget | g
n B Hdzts
qm 293 7Ry|L6L1.[27.]0. 2] o J161.127. [/ ZOdZ-O
0 1.3 .0 ' 5.0 1.3 ' G
C. vulgaris , [368,
A1123 18. 01 [369
S. abundans 0.01%
A1175 001 [369
C. sorokiniana ,
A1135 80. 01 [37Q
S. obliquus ,
A1167 15. 01 [369
Botryococcus sp. /
1160 60. 01 [371]
C. sorokiniana / 0. 51 0.009
\PPAS G1 20. 01 70.1|° 07 [370
C. sorokiniana | 2. 7 3| 129.]0. 71 0.27 (370
IC-62 6 2.0 1 05
Micractiniumsp. | 1 0 0 . ( 157.]0. 91 0.68 [356]
IC-44 0 5.0 2 14
Micractiniumsp. | 1 2. 0 | 167.(1.0I 0.41 (356
IC-76 6 8.0 2 09
[372,
) 138. 0.910.0 149./1.911. 7| [357,
P. kessleriC-11 1. 6N 0.9 93. 2 1 0 45 > 1 (373,
(374
e t@g , ubts &jid "j, ujd t WHNLS Isfgte jdats' SWW i ©diz) d
h Is O 3@ @orokinianaA1 135 ( dzOyoOdz’ dzOv Ctsdzyj dstc @ Ydwj C B g ¢

EHOdzj datfips fiNs@@o d dzO@ 72. 8%) . lted {1 lstsd3 9 Isjrn 4G Lk
sorokiniainaUTE X 1670 MtsMisOo d dg@ dy G1%grokinidedC-6d2 j Gdforokiniana

IPPAS G1 ( u OB dz)y O 1246 dzts i jfdzd FFQ INO fyts j H T H MW reissels @ o3 d3
Wddzt stetse Odedz” = Mistsydz = MsiBBP s didss 86 dzd L 9 B %
Micractinium sp. 1G4 4 Micractinium sp. IG7 6 (t @k dztbCtcd OdzOdzdL j ¢

9 SH

f tod i3] dBjbdagniio tOBMls jB '[dzs o' W o dzj dets, yYlsts o Mmtcj H dzj
sBh jets OLBKO d 98% tBh jets WsMisted dL Mmistsyds
Botryococcusp A1 162 ( #¥dmkzdes¢

[ Odedzr | 5 1 WEYydhsldgddesmlsgydzr = otsH sls OL Isd
YyOMmlsdetsmisd, PrkezsleriCE ORBBS OL Od, ' sm@rdzis iz § ¢ € SHJ
i MisdzOH YOI d3 MizlsC Od3 o fiptezj R ) Hnisis iSO fip Muizs o GlaizB jc de
fMtcj MWW o dzj L &zOydlsj dz' dz" = Ctsdzd yj Mlse OR ) . Clts
otsHtstsYdMmMisS d M desslerh2B6101aGR01 W W j SIsd o datsfyls - ZHOdzj dzd
MsMisOo d &z@724 0f B @o) o Tt O d o Otlzg @ dzdizOr Mfislg Efadzdd o tSH (
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ftesdL o sH Mis o O.NH4 os Ishtptd\evagofzdessleriiC-1 1 B " dzts BdzdL S5 €
HisMisd ¢ dzglz IsT d3 P.tkekslerlf lic@ 3@ dz' Isd o dtetseo Oded d (B Mis tsyc

[ sBOo dzj dzdj MBsdzj?2 kOS] COLT 9O0dzs o dzd W dzd |
ftod B3 dzd dzd & O dzO dzts B HegstriHndzwh I9Odgdfdse d o tsH ) o' MEsC
slsmikzlsmise 26 Is, SHAZOSCB HA&Y 1 Istsets t©0OdzjJ B" dzd { te
tc®tsIs[B73 LWWjSCIsdo dzsNOy dizH Gpgjjdadfw iy 2% MtsHJ oy
Ckdz Isdo @& sopokddadafismMisOo ddzO 72. 5 N 1. 0%POHIWMWD,] Als
0.2%  HCouwlgarisi 91.6N 0. 4 d ,2 .fats tNs 90]. slfifhs o | dzdet, W j\§ldss] ofighs
OdzOzsedydzr » " lsOdizdise, dMmMmdzj H 59 Odadz" 7= o NOJ, DItttz 2
PO dL dwzddydf Odz dr 7 Mmissydetd 8 % s tc d ts ) iy P datindds g5 @
HisB Oo dzj dABd fif tody [BHdzdzj

vsO0Cdd3s tSBtOL 5di,d Isd3sh dE@Bds@EkidEnaPPAS C1 - Ot OC s | to
B3d dzd B3O dz! dzf 3 Rtetse dzj A3 dzOC s dzi dzd 6 )dzjtftdsic Edz drz" Issd ode
BOSC Md @30 dz! dets?2 M sMmMtse detsMmis: 86 ¢ EZHOdzj dede Mmts§ H d dzj
dmMf sdz L s Os! Jjets o sy MMO- o tsH 5 Yd Misr&ctiniuds s dz
sp. IG76 tBd&ZOHOjIs MOd o5 or ftlod df8 6M R oy O 6zd § WaPodezd
OdzOdzts 6 d ydzr 2 H iz Ss@uiz@IOuldAris FC-1 6 ( 6 5. 3 %) fted ¢ Ekd
Bzded ydf Odz! dets?2 Mlssydets?2 o 5874 . CH &g @dsd]f jo ddzfsjinds ' ¢ dz®
L Mt dzw b sMicdgdg@um sp. 1IG76 (778N 5. 6 %) B' dzZO BdzdL €
f sdzkz yJ dzdzr 3 Samede8ms(©dB) , @ Cslsster 2 o cOh do Odzd
otsHIY [ 1 5 OL Odzts Micragtisiten sp. (T B Bsy jIs dMf sdz' L 59 O
Bzddydf Odzr dzf » Mistsydz' = ol r HeSdBBo BB POdd

RL ftdejHjdzdzr » Mo jHJded?2 3O staekiniaralPRAS Q-1f, €.
sorokinianalC-6 2 CgdsorokinianaAl 135 s HOdzdzer &3 MtcOo dzj dzedw ) ¢
fted Ckdz sdeo dtcsBBUMdsd L @@zdMmtcj wizj dzj § + WWJ Clilsdoe dzr o
Zzdf dHtse d B dsChOlpNSAL 12 B OtglzdzOH Odz MicOo dgd fizFf d3 ko ts
Ms " IlsOBRBO RG], st d ffOdadz" d3dC. \algadsdAb1P 3 ® EbolndansA 11751500 d3d:
sorokinianaAl 1 35 tsB daP®OdZd" dddp MmtsH j toy Odzd jIBabagndapsAll7b tc d
sB ZOHOdz dzOdBtsdz hddz MEzdsdzOteder dc3 MtsH j ey Odzed j o3
Ckdzt sdo Jqtetso ORENM. dgGs Ofggericknium sp. IC-4 4 Mifractinium sp. 1C-76,
Slsdzd yoe h dj mMvw dzOdBtsdz! " &3 dzHetdsen daf 3 aldQF As § tizfp tzlf § Gfpl
tcOBBlIs] hlsOdBzdise, B dEZOHOd] d&jd hddz Zteseo dzj d3 dzOC
9 ddlsjtcOlkkztcy hIsOBROB] BBNM,J £HzdED Aste o B etk Odedgd & @
Ckdzr sdo deWHOded d yOmlsdesmisd, dsOE dgr k6O L fzaf Wi ® dz' B
Ckdz sdodtetso Odzed™¥ OdzOzsedydz" = M IsOd@3dIse dMYf tsdz! L &
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hlsOdsditse o 1 Ists?2 twOBBIs, , o Cdzs yow Chkdzt sdodtetse Od
tcOB BIs] M iIsOfMdpsmansdef? 75 s d3din - OtcOCIsj tod Misd &
ZdfdHtse M OdOdzse dydz &3d h IsOdBBRIBdu @y Ckldasls d» g
Btsdzy § o' MsC ddelifts] tfy @Aial I3dfdss Mt Oo dzj dzd* M tsfls
fsLotsdzdls § tsdzkzyOls! dzO0 vyideots | tsi§dztste § d frpdty ddgdjs s figfldsd
Ldzgj oG jIsdud MEs2 Jidkesshirls! s JpB@dgdzy o dzdlsi tcOlskzte]
sSBEZOHOdd o MBS dd3 kZtetsodzj &3 dzOSC tsff dzj dedw dzdf JH s
f sHtctsB dzts ff tesls | fldsi@® 8 @ bigi@g@skessleri IC-1 1 ftoj dqdszh §
ZOC Of dzdo O h jets kBRYW) o wmHoOodi) dafte ] HicsIs] Misdtctso Odz
RZOC s dzj dedw EkcecdzjosHtse d B J dzC OBBMited v 8§ f dzts Is d aydstist
slsdzsmw b dGhigrella, § Migdzj H S® Odzdzals ] OB IS, o Yj dzsd3 st
ZOSC s dzj dzgdv EkcecdzjotsHtse d B dEZEO (5 MicOo dzj ded &
dzd s j tOls z tc £..sorakilsaPafeRAS C-1 5 MmMotsdd § ¢ OL Olsj dzv d3
zdf dHtse MeOodedd3s f f 5L OL"GlOjistitsdgd C. GdsARaisz (162"
Micractinium sp. IC-76, Micractinium sp. IC-4 4 ff ted G tSH dzr Hddf' i diHtdsdalz B 7
abundansA1 175 ftdd3j dzgdd3s Hdzv f sdzzyjdedw dzdf dHse MM
slsdzsmdlsj dz des o MsC dd3 Mty BEM.Odzed j )53 Zcdzj e sHBBo
lted MteOodzjdedd hlsOdBzdise, dMmMmdzj Hse Odzadz ~ WW, to!
ts Is dzts iy w h Qf sbrigkiniaa Micractiniumsp. t ckesslerj o " W o dzj dzts, vyl o
Bjdz' hj2 L WWjCIlsdo desfls! & fosHizSydd B d©dgdfgdny dzd
hlsOdRzBORB, tfdMmMOdzdz d©3d o ddlsj tOlskztej . Clsts disy J Is
LiIsdna NIsOBRBBM, dzGn fytdnjfHgide! LHReEF@GHd-p GpddiB s ISIORY | € Isd o dz
Ckd sdodtetseo Oded™ . 1  tflBdedsQitc dats | W ofifigiHdgttc f O 5 1 16 ¢
Ckdzt sdodteseo Odzedd d MmMdzj WWoetiQalgda ' =h Oltizis O diiglis>dzts dz@  dzt
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BBMdWWE ofmjnr dMMdzj Hiseo Odzdz" = o OB BIs] Ct EOWHBsd
sls OdzOdzsc d ydzr = h Is Odzdztizds,j . ts A dedz? = Mds tegednlénj e Ols T
z P. kessleri IC-1 1, sHd&ZOC s 9 Bjde hjdg Stdzdyd Mlse j,
ftotslsj Misdtcso Odzdz" n h s O dzd3ts o BCtoso sSHstotsMdzj 2 E
B IsOBtsdZdL BBO 2O Mddzlsj L dzd ff offipdse0 .0 L S M tsdzj dzyd Ok
]l yjdztsdz, oMmj (sl Misd cGom@kadmiapPASC-Ic@ soitshinjanah Is
IC-62, Micractinium sp. 1C-44, Micractinium sp. IC-7 6 PdkesslerilC-1 1) sB dzOH O dzd
M smtse dets s fs s gagy HKEIGNOs JPQ>, ftod 1 Issd BOds o dzd
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(VLteOodzj dfifly 22) [
. 4z 330 . .
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LWYWJClsdo desfstTLTiXAIBN OczO B oz M | ff sStUTH-Er@y dzjudeds: € fip tojo
M Hkzeddd d fnf @AY H. s o Cededdzjdidd WM< d J dmidzj Hise O
COOddlsdyj MSkzr +WW,jClsdodetsmis! W jtod3j dzlsO o *dgls dats
h, ftjorhoshjj OdOdzsedydetsj L dzOyj dddayobacteziimspRlz Is (
(1547d8T)[580.

v OB dzd YOd deblsd uJ M¢ d 1 o h GO XA (55]]

b4 bkzB fls ts( Kv, 3€[ Ke os Ke o/Km, I frpfg flees

pNPC2 176.7 N 31.1 N 176.1 N 2

pNPC4 710.7 N ¢ 41.8 N 59.1 N 5.

pNPC8 2490.0 N 56.9 N 22.9 N 1.

[ OdzOIs d 29.6 N 3 15.2 N 515.4 N 2
dbCIsdo detsfylss o LAd5t™ dfigf -Hi€ip B8 5@ ( H dAfedzd W tetislisjo dats dz@Y ¢
950 ®WF-HEPH . 0 (HAY BOEOISIEIO) HMAY MLbolsdodxtss
0.001, 6sHEZBYOIEsOEsAd 2 O0dOddL ( f tedhnffistdda dzpd
tOL d" 7 MkzeMstcOlstse)

1 tod OdzOdzd L jd d§tisedcbodefafpistefs © Odedets 2 d dzj d dzdzts B d dzc
53) or wodzj dgs, Yl dd@seddzdL Oydw dzgj SOL'"™ 9 OdzO
estUTL-TrxA, Coltster 2 SOUB P ABMis O icd destUTEA s dzd y O dzfiyw
or MsC 82 O0OFf Isd MizOD KEGUEFHXA ) EJE @l j

ujtodssmis OB ddzt detsfyls! W j toikg Ofls(B oz ddsCo OBdBds 1 tald)
Csdzils Odzls " diAOE tstE{ ikl d dzO W J fdgdte'd 65 @&zlz d dzO € Igtehlo OW It d3d
Hisd § sdgd d efdte j H § dzv dzd M e dzOMmdets wiflzd 3 J MadJlz B dzds DB «
i ZC OL " adfssylsts j o d3sls OB Y dzA ¢EEIISTIXA L dzOyd s § tzh dats
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t Mz BEL eV flzsf j toj ydes?2 Mh do Cd W@ dQ Uisdis &is iPls 't j o
estUTL-TrxA. 0§ )sde denimls OB d (zH i figfl'C o 1 ) & IsOB d fiph dets i -
1 dz20yjdzdj OCIsdodesfisd ffted @ENBPC2A 4 e tsdias L fste @di Is s € IC

dBisedd&zdL o Gizds@s o tc Qo dzd dBEITL-TKA @ B Y ezasAEIRA ©
5B ZOH Odzd fted Isj o&F,J thPestAdm@inls fiblOo jddafied @ Ayjsded o tsfp s
Witt3j dzls O @Of @O Ats Ttz d S jutsdzjj eor MsCOW s
qRBsB JzdL qietso Odzgdz’ 7 W jtd3j dzstso ©BEMdse dzj dz0 (5B
Mewer j2 o MbtekChktej, ubkt ftjHskotwOh Ojls d8 HJd

SOC sCOLOdts &0 t dHykdlS j s Ad R s tstddglz W) tc d3j
Msmis@add 8.0, ftd ! IstseestUiTxEsiziz0s Od & s 5 9818 j i
HobOor Bstetsydz 2 tsy iplsints dzjo s dmlsdiBssif il | dz dzts A to@fd 7Ds dat
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¢ d dzj Is d aSUMISTRA d 1 10Ol TS txAs o

. -1
5§ &5 § 2Ol ki, *u tiz, Y
Ay estUTLTrxa | ¢ 8 A BSUTE 1 oqyrpiwa |} 8 A SSUTE
TrxA TrxA
50 4.3 2] 2.2 7 16.1 31.3
60 4.5 2] 3.1 7 15.4 22.5
70 6 . QO0?l 4.7 2 11.5 14.8
80 22. 7721 16. 5721 3.1 4.2
(92.4 N .6%) d ty 9.0 (90.3 N 4.7%). uvOgS
fMls OB d dz' dzts ) lspf< 0W]j,Heatdz RiaAs'OB tc sy dz' 2 tdsy izl ls 5 66 © iz & dz
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fls OB d dzestdEMisA

fls OB  dz dats-BSUTETIXA A O

dicp. 0. 05 MEOS sygWdgdaiizifpzis sd3 B j L-s 1 b dsgiitzgz@zd v &
¢ sdg 5te 5Oy d 15 dadat

{ dk sk zGv fizgf j o s L d WD Edgz zO o ' dgOO @S is { ® dizk

Mis®dz’ dzBFUTLTrXAf tod teOL dzd ydz" = L dz2Oyj dzdwvnm to1 . ¢CIs
fls OB d dz: foliplis)' ddzS zeOydd 1 y fted 50 Aw (OCIdoe
100%).pNPC2 dMmf sdz L s9e Odz 9 COyjMmlsej Mmks

lted OdzOdzdL 4 vykzoemlse dlisq ez daAsB@df & 'j alzdzizdkz®, ¢yl
eStUTL-TrXA f 5 Mt O o dsjUitd A s fpdzj d dzS B PMER Md B G kB d |
d3d 6¢ Of Istst Is SO dzts A2, dAHU s fr) Isps<e0 Plerdaskz {9 ¥ B Stetsydz” 2 tSHC
s jfinlsze j zd ydo OGO o 1.9, 1.2, 1.2, 1.5 d 1.¢€
{5 j toj YdzOastUTTrepoLCad dh Ojls W jtedsj dals tsls Isj tedsd yj ¢
jets kfmlss2yde smls: ¢ "ddBduimMSdds ojnh jMmlso Odirs o
OClkdodgr j ojhjMmlsoe® [552], kwyjdrj o&BibsOodda , Gt
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v OB d&zd YOodzd Bded §  s5Y¢ j toj ydadR chigPlzdseOlteds ol jdi@idjdmlis 0 B @ diz
estUTL-TrxAe ftoedMmikzlsmMlsedd tOL dzd yder = oM j

l jhjMmlse ts estUT1-TrxA 1 & A ¢estUTL-TrxA
sStsdzlsté BQz'L. HISB Q9 100.0 N 100.0 N
30% ClsOdztsdz 120. 4 N 124.7 N
30% [ jlsOdztsdz 134.8 N 140. 3 N
10 o3f PMSF 8.4 N 1. 15.6 N 0
10 @by 64.3 N 5 77.5 N 2
10 oz 2C Of Ists4 IsG 74.3 N 3 90.8 N 2
1% SDS 62.4 N 2 94.3 N 6
1% voaddz 20 47.6 N 4 73.8 N 2
1% vted-BBdz X 12.3 N 0 21.7 N 1
[MisOlssydzOw OCIsdoe dzsimls! §tsmdzy 1 Yy JdCezpPGdd

6. 2 1 tod dsj dzj esfUTL-TrAMGe d H s s dzd L O 50 O s et W@’ = )

1 sMC tsdz! € RestUTldTxA EMists?2 yd o ) hdtesCsdg HJdOH OL
ftedmizismisedd t©OL dduyd = ~dBdudmMédn 94" jMmss, O
CdHtesdzd L 59 Ols BOdzOIs d ts dz, sdz B" dz f tod d3j dzj WEW.H dz
]l BL d3tsy dztsMmls ¢ Bdzts ¢ 56 tc Ols dastdT-TrHA te  BCHptzgzd WHsd G de@j O ¢
GdHtesdzdL O GO cuups BRI A&E] Wiz = M iB)j :H OR Orig-IgIbpfiuz dz
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50 dgfs-H@ pH 7.0 OECD WW

t Mk BELY Pt Oy d s dzdzO W ) fplo\Gesty TTrdae i lis'j OC ydd ¢ d H to ts dze
RMABHGOY § 5dyj dedte @5 d, Bz IFO dZods  ts

7.0,0ECDd MNWH | S BlststcOW dsH j dzdtelzjls Mlstsydz j o HT ,
Yylsts 1-estUGL-TrxAtsB dzOH OjIs o MsCts?2 MlsOB ddz! detsflss 6 o ts



240

s te §HE! pH 7.0 42 30.7K3 . 0 @ECE)t214.1K0. 4 W Ju.148K0. 6 fk
sBiMfjydeOw fJtetsyjdzls cqHiesdzdL O BOZOIsdsdzO B h
Aw )8 jWW.

6.3 [YjdS O 1 WWJCIsdoldasAdesfUTITxE dsfiztlzj dzaqf ttsdzgd L O o3

l dzOfmMlsswOpxlsy BN dts ftojHEZs)y jdts JMfsd Lo O
sydmlsS¢d Mstsyder = otsH Gl BOZOISdtsdO, mMitd Ck
ke OH d yd tsdzdz’ 3 MY smisB Oi3d tsls ud fidssbia]O L(tboddRdeg3 du dpfiedz
fsBtsyds » § ksydhiseas)nls d, dmy sdz! L s Odzdj ISsteOH ddg
fsLodzY jils 1§ tdsdzs fiflsi fif s dupd@iaes . d imd) flad § B jrtelzis to ts o5 AoH O «
fimisdydutse (f§ted dalsitals ctyedmd L jlz s ldstdipfve Cds 3 Is ©-dz20% |,
fdMmisdyshd.tRdnl Gdz' L 50 Odedj W Jjted3j delstso  HdzW ff B0 &6 gGrez]
o' Mt 2 Mj dzf elisk asdzEfipls ' & Qd g Ybz' Sl nddaj GERY
L Csazsedydesmls: 8. wlstsdBsmls! foHsBdsSEs fBSHABHO
Btsdzj J 1 WWJiCldodzr » Wjtedij dzlstse d dm ftesHbEZzYyj dzlsts
[555.

dtcOodzjdzdj BIBCOOdZdsdyj MStsets § sk td G jdkf da
BgCtesstcc OdzdL s fsCOLTM 90j s, Yylsts o tslsdzdydd
BgCtesBdOdz' detsj] BdtstcOL dztsy BdEda) BOdA IsFPE RO s(sdz@lzj F
dzj MCtsdz? Cdr HABE 2 (vOBdZJYO 49

1 Off tod d3j tc B. lichdeiforadggML-1 tsBydndf jf ted d3j tedats 7 8 % kH Od
AdHEB2 MejgHr o Isjuyjdedy dwisd Hdzj 2 [ 238 PDICar50 dz,
B O¢ Is jAleyfidbacillustengchongensjs € dzts dzd tc pBTBalzdz@W do + ¢ MY te jEnMJ
coliBL21DE3 ) , B dzOH Of tsftoe dptisfflis’2 M dJH s dzd L 59 Ols! B0
MemMisOoaddzs 89 % o Isjyjdedj 100 oy tEz24e0d] . d fipatdsimbicas
POoOPHM , + € Mm{ toj ) fiPdpadmesE dzdi@3Ztss d dzd L ( tc 59 O ddzanic F12Z0O
[ 556], { totsHDfaBEs defifplsiig djtctseor MtsC 2z pHM.BOB I .dB dzth B s dzf f
sj B3 j tOktds 2 Oy sy dz (&P d Bdsse d dzd L d §ts o Odedisfsers
dqizsdiisB ddzdL Jteso Odgdetsc s W jtod3j dzgs© o t6j OCydd cdHEE
ftsfdzj 10 yd¢ dzse { ¢ Bpfilis®BIGHY d dd. d3dzts@dlalgdte df“e ts © O dzdz
COdzr ydw, 1s0¢yJj B" &ZO ftedd3j dzad dzO o COyd Mmlseoj Mty
( zH OdAj ez I O 6acfitzts s Is d R3O dz frpztste [RA2F Q) 15 J tc0# O4eStUTL-TrxA,
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v OB dzd YPL @B dzq Is j dz' dzOW 7 O teudS Idzj HieH{dli IsHAdSwO oy die@ietadsts dzO
Wit dlsse d BICEbBEeE OddL B0

. . . LHOdMz] dz
ANJtod3d dalsde” 2 tg viMzse dw toj BO Ok d B g fr dzq
1 4 A gstUTETrxA (U. [ OdzOls d 5dz' 237 99 4 [|SB8O
thermosphaericys AC, 1pHT74Q, ' [5572
1 o A 4eStUTETrxA (U. [ OzOIs d sdz' 237 99 5 (|80 t
thermosphaericys Ag, WW ~y, ’ [5572
Bacillussp S1 4 ddisditse d df [ OdzOlIs d ts dz : B50 64.4 (555
9 3% O0Odz' ¢ ddzOls A, ®HAP, '
L, 1
B. licheniformisML -1 ! oﬁgzo Bsqp‘fhd%f% 78 [239]
s OteBtsC Md1 Misj BOL ,[}OdzOlso[tsBz‘}BB 89 [241]
tengchongens)s AC, 10 OpH@H dz
T 1
Bacillus thuringiensis 10 gzg)cl:s i%dz friZIzE 50 [240]
T 1
Pseudomonas putida ! OA%ZO Ls7c[ :)Smd?mfa 72 [235]
AW sls d 5 PAPPHMOO L f D1
. OdzOIs d tsdz; B0
d i3dsts B d dzd L d tcRtusoBiciz A ’ 100% [556
F127 /C, 30 pHSddz,

ftsdzlz yj dedzOw o 1 Ists?2 tOBBI], doj Ibisd ¢ts tcjotsf:
B OC Is jBmoiflusp S14 ( s OB dzd yO 49), dets OCy | BMsOjlsmw
fMsMlsOo dzw jIs Btsdzj j 78.1 N 3. 1% o IsjHCipdd, 2 fls
ftcjorhOjls fO0wOR]Ister d dB3d3tsB d dzd RoODRHND[EBEzdzts 2 W iRt
B dzO bkfmf jh dzs ftetsH j d3tsdzlls to pstlibToxdz@ d iyt ts bipt§ B tiets ) Is
BOZOIssdWMW REFYCIsde desMmls! EHOMzj dedw d3OldzOUsW tswigC
25 ydSdztse 1 3BT dzkz @OQ YRS dts B t6 O Liitsidls d3j fdusdfizisjcds] efotep) f
eStUTL-TrxAf sL o tsdzd dzs + WW j Clsd o dzgs @ d H te ts dzdf L teendf I§7 Cisaf® ok
ftoddsd dzej dedw o §tetsyd MMO- BIBSHJICeOH OlyyYdf sy de'ls
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10s8] OY[ 1R

RMY sdz' L 5o Edepjdzv § RIsEs Mr tc! W o ftotsdy’ h dzj dzdats
Odzt sjtcdzOIsdo 82 dMSBSPO BB Mehs? dshiskzf detsis
shdsodz”" s dMlstsydzd S sd3 o 5L 5B eiEd dg'€ jsdtisd t§ 2 fipls dcj dzdz"
fsmdzj Hdz] §j otcj d3W BEdz hts] odzeddzOded] BEHJ dzw jIsfyw 1
tOLroadlsdy tIsdma bjrdtszted? fftLotsddls o BEHEMj &G
fmr te+ w.

[dCtcsosHistetsdzd W o dzw ¢ isdne dz'tsAH daff gk jsifudiZfc gt § jsCd
tsB dzOH OB " if BdgizO ¢ ts fjdedg detf BOMM T d diy) tso' | il Srded d H twedz) i tsSla ¢
CslsskBO§ Y dzj tsiytepBikde daz2wvtc O d o Odzd v . r dzv  ff sdzlz y
stsf dzdo © o MsC e COYd Miso @Gz B AEH Fds®  dnfij Bty dry IsLis
o' MsCddy ketsodzj d3 dzOS s dzj dzgdWw B d sSBOY " s CABRY rHsts
dzofmr h j ddzsfisd (o MsCdd3 MisH ey Qledzipagj vedy d2Of dE s
Mss2C8ets ¢ s¢ dmdzj dzd & d fMsdgls dnjsloigds OleysOdzs ¢ Ofyt
oMmMistc] Btso Odzdz" d3 C i3 sdzj dzlstsds B sdZBOMMT BJStetse S+
wogdzwe Isfpw fr ted jd3 Hdzw §tsdzkyj dedw tOL dzd ydzr = ~ d di3d

rdzv fsdmé O L WWjClsdodzse s ftesHizyj dzs© B d edzP M
d dmMmdzj Hse Odzdj Moet2fMmlse dse' " hisOBBs ddE tefs
SlsHjdz dzr = hIlsOdBBBBO , fsdzz yj dzdzr = dtL Cdzdzj € yd?2
hisO®Bse s My tsmese dsMmisd dzOSC Off dzd 9 Ols dzj 2 Is tc O dz
slsdzfm®Yy ftod SCkdz sdodteseo Odzd d BBNs OEBERENWWIZO BB Oz
Micractinium sp. IC-76, Micractinium sp. IC-44, C. sorokinianalPPASC-1 @ sorokinianalC-62
ftesHEzydtetseo Odzd Btsdz M j J Csdzd yd mMlse s dzj B fislc@diz! dl'
hlsOdRRBORBd dzO MIsOHdd fJjteodydzse s tslsBstcO® d B' dzd
MtsH j oy Odzd § &3 dzOMmr h jdzde" = dzdf dH SO, sO¢ d Hdv o
dzj 2 IstcOdz dz" = dzdfdHBse o CdzjlsCOr. | BHzs thi B drn)
hlsOdzd3" , tsls dzR fResdleq j fifme j Y d3zh J MiIseo J dzdets dzOC Of dzd o O
wWOLJ MmO, ot stz tdd IsO¢YJ Brdzd o' BtLGOdDZ H
ZdfdHtse d kedzjosHtse © CdzjlsC On.

1 sdMm¢ h lsOdzd3ts o B s s Mg iigdzjmtsH J o Oded j O3
ftetso SHJd &zdBB#O® fispas O . 17 Wo dzj dzts, ylshBcrastiniumsp[IE- [ f
76, Micractinium sp. IC-4 4 ScdabundansAl1 1 7 5, sBdZOHOoah dj o' MsC 52
Bdts®OMMm" , kOCy | treddidstafoitadzd da0 ChieyCdzj ded v dzd § o
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MsMs©o © yydtdzr » CdMmdzsls ftod it maBHI sls 1 ¢ Mt
~nOKOSCIsjtedL Boa Odzsm! MmMdedy jdedj 3 Stsdzd yj mMso O 1 rS$ d
abundanAl 1 75 B dzOH O dzo ts1gthe® ) ls fiy dzezdg@®tc dzr &3 ktotso dzj s dz
(72.8 N 5.8%), O Is0¢yj wtBhdn ddfdutse (44. 4
HOdzdzr d3 HtelzGe dn dmmdzj H 59 Odzd 2 d wodzw jlIlsfmw S H d
BB Ctotso tsH tstots ifdapuhdansgxlbroddsslz] jIs BT Is! toj Csd3j dzH s9 Odz
M oarMsCdd3 ktetsodzj &3 dzOMmr N j dzdzts i ISBBM fstdeds d¥ Iz el ticsafwdy 1 d
Yylsts £ omMjrmn NlsOBBise orf MsC ] MtsHjtey Oded] B d2€ O
ZdfdHtse, o YoOMmlsdzts fiply @P,dzd dz@3d = 13 dizC. "SufadsgresgadiR A L& (38.5
N 1. 7%) . CzserGkiidgalC-62, Micractinium sp IC-76, Micractinium sp. IC-44, C.
sorokiniana IPPAS C-1 B dzOH Odzd fScé@bordimhsfilds 7 /) Lktctseo dzj dz dz
ZOC Of dzdo Odzd BBdZ " jJ SCStBdZJdyYyjMsets BdtsdOmMMmr , i
odzdwe hdrn dzO deOSC s dzj dedj dzj 2IstcOdz dg = dzdf JHtSO 9©
I smMétsdz S22 dzO L SO § fJjtcodyudetsets lsB stcedws '
dzj 2IstcOdz! dzf = & JHTSe E dddSCttsosHBsMdzj 2 slsdzd
WOChsstetsea, odzdwehdn dzO (Il ftsyd iy, BBAMJAECDY M
sO¢ d MmMtejHr dO Mo jC Ofls sz Brs dpjtgH H(J M J otd B Chgl
BJStctso sSHStetsMdzj 2 . 1ted © E2\WW I d oSdticdse @zd @ wiabdz] fits,
Micractiniumsp. IC-7 6 Midractiniumsp IC-4 4 dzOC Of dzd &8 Odzd dzOdB tSdz! " § §
Zdfdutse o MsOydtsdzOtedzs? IRPARCHL tf o€ G,ddgy M&EES @€ gzd
MlsOydsdzOtcdzs?2 W OL | tsMisO hilsORB H | Gsezit8d tdts o G
o tcj d3w COC 8 Gy Ol j Odzts . 1 85C OL Odzts BBMYyls if tc e
Ckzdzr sdodtctseo ORYY Bz s PEG" 9 YJj dzsdz tsB de@mEv@IgdLs
ZOC s dzj dzd W G dO M " j dzde’ = ¥ dtedz” A CdmdztsIs. s to
M sMtse dtsMis: ¢ § tsddtiEE RG> WA, o digisC @I©'dzts o dedj"Hdzd daQiz
BBy sOBtsdzdL d©ZO h IsOdBBBse o™ weoddz, ylsts B dzdL ¢ Chalwelldyls o
d Micractinium, gqsd 6 Is Mmkh jMmise jdedz" | ©WOL dzdydw o f\IMzls §
Z Is O d¥ligractiniumspIC-7 6 f dzOdBtdz! h dd3 kZtetso dagj &3 dzOC s dzj dac
ZOdBtsdz " ddB3d tlsddudwddd o d&jlsoOBtsddL @) fttd §jt)]
esMis©O. [PLEBRHOMSE 60 jddWw 5 &3 sOBsdd yi MSddz y
dL 3j dzj ded Y gMfad fdedgH 2C ydd dzO MisraotinjudzepIC-UA] § dz@ BV 2+
Br dzd ftsHe jteyjdzgm yd&dzr, MmeowiLOdedzr | ) d3jlsOBtsdzd L
esMsO Ctsdyd degsteOydvw MO-OtesL' E {1 Isses hIlsOBBBO B
 Misdz] dzyd Odz! des?2 W OLB2. ©vOCYJ 9" wWodzj dets L dzOyd
fJiecsedzzIsOBB detso 52 ¢ dMmdzsls, Yls s tseNEMmozts ajdz§ dets dig dg
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sO0Cdd3 tsBOL 503, By IsOB sdzd Is T BdtsmddzlsjL O Od3d dats € ¢
(fdzsls EyOmlsoakyls o §jtojmses2C) &jloOstddyj nsd
Zdf dHtse o MsOYydsdOkds?2 YOL,] tshmsO. | OBl
fesyj MMOS L OYfOMOded™ dzj 2teOdz dz' & czd f d H 15 oz X dfdsS
shdaso 52 Hdw bkojdduyjddy di fesHkzSydd bk hlsod
dzj 2 stcOdz! dz" = dzdViicrtirtuansp. IG-1sBO dalgsy jIs BT s toj € tsd3j dzH
o ftesyj MmO, MowL Odedzr 2 M HBsYdMSS 52 Ml isdzyg o
df dHtse, ftoj HdZOL 2Oy j dedzr 7 HdzW HOd dzj2h j2 ]
Ckdz kdodtetso Odzdd dz® MlsjteddzdL 5o Odadz’ 7 flstsydy o o

1 sMCtsd Sk 5 HOdzdz o3 § jteodudzsets tslsBeO B S
M smed j dz0C Of dzdo PEM T dzg 2 Ns@da'dds'dzO tc dz§ 2  BBIO,L j
ftojHMisOodzw jlsfw ddzsjtejmde o5 8" adls! WOCIkster, of
d dLkydls: JGB &O kwtseodzg d3j sOBtdzdL i30. 1 tod d3j
sfkh jMmlse dls! d&zOf tc Qo dzjfipaddide] dEgEwCRsY CStelpEd® hidsGD d3dsts o
Ftocso dzj d3 dzOC tsif dzj ded™¥ B ItsdB3BOMM" , dets dedL S 3 kZtctso dz
lted ftetso jHjdedzEd3 OdzOdzd L § Br dzts o' W g dzj dzts, yls s
OB A N j i3z ko jdzd uj ded Bz dez@C tszdzf dzd o dzg 2 lsBefOs o3
tsls dzts v P.qkBshjeri R MMdzj Hiso Odzd v dzO P.dkEsslgride-1dits d3  ShiddsOly
MlsOydsdzOtedzs? ¥ OLBBM dz@MBPddzDBdn i f Mg @) och s O Odzd
Cszdyj Msoats 11 rs o MmilsQoyd sidedieisxi2] did@il jin Safifi®® &fs c
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