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[ sde Otcj dzC 5 [ Ot OtedIs©O ¢ dzj C MOdzH to

1 OdzdzOHd2 MBBH Jtey O ] COlOdzdL Olstster 6 dHtod

t 2C 5o t5Hd. Ishj dedsj f OyY o O,

veo jteMEs?2 etsfmikzH OteMmise jdade 2 Isj - dad
SOWjHE©EO Bl ndtsdzsedd, odddd

" dJ Odzd W Olsdud M& dJ My dtels’ d

yJ e s sjrdesdzsecdd d stsdzC sd3 M

s

e
Q.
S =+

mJLzﬂbkwg otc jCAxYjjdElstse d §tsdzzf tc
| or @Efiglgfdetelz’ = o j N jMise, MBOL s5yde
b di3dtedd d SCoMisdisded. [BF ydets y dtede
8 sCdMmazjddy d {fsthdHdtse OddY §O
9 nddidyj MC 2 Is § - dats dzts
oL B dztsO dzV j dBsGE s M ! W .
fdtemyfJSbdods &3 M 6! jd3 HdzW JesdL o
J]JHtcdteso Odzdj C OteBtsC Mdadz! dats?2 Gt
OfflsdlIlsj dz dzgr = d&3OM§ dz, weodzw jIsfqw  Odz' Isj to
tcls®@d MPlBBOB] EZcdzj tesHO. 1 dME deser -
OBddz' dz" = COLOddisdyd MSdmes MmMdMmisj &3 Hd
sfmw Hds2 dL O0CkkzOd d" » dMmMmdzj His9 C
H O dzdzts 2 tcOB tsls j ftocso jHjdes dMMmdzj Ht
Hd2MBHj ey O d~A COIsOdzdL Olststcts o dzC
~fmh dlstsdz fsdzd Misdtetsdzj ) , 0 sOC Y j
'L soaOdegdW HdzW SedHEdtotseo Odzgdw Mmisj Oted ¢
J Is lindf Hf#eNsjoc 5 1 tetsy j M) ¢ dH to oty SofrEoag] v,
dz Likzjdsds # S OyYjmbej w©OMse Hi8PIs jAdy
HOo dzj dzd 4 o 8 HOS to SSHG@DIS Oldzd L Olstster B ' dzd
HOd3d dzd L S tsIsj A3t j 6 Ols Iz tc dats 2 OHMBsteB YC
B SCtesmMC s dd, toj dzlsc j dztso ¢
stetsMC s dd. [ OGdzd IstssIsH j dzWv j O™ § COls (
dzsfls! © cEdHttdtoseo Odedd, YL otdzww Ht
E ftcd odzdets?2 Ctsdzo jteimdd Mk MisteOIlsO.
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dzydoOdz o Btste! Bj] M edzOeader dsd ke d2 yOd:
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o wfdseoj sy dlsjd dsets o dzdw d
s Btsdzj J Issydzets f tsdzed 3B dztfS " H J
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BYdd Mddzj cts, ke ztcdesd s | tksiglse sk
dzd uyd d ydoOdzd HJddzO, BOdz Hd o dH d dzO,

dHd dzO. J f dzsH OR Yddisdzsfisd d yJte
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1 5MOj 90 1 OdzjdegBd dzO w jtec g J o
RLEyjdzdy SddzjlsdSCd ftsdzzyj dzdw o j t
9 ftoedmzlsmMsoadd yjtsdzdlsdtsets ¢ Ols Odzc
t 2C tso sHP] ). dz'eils j f OyY o
vo jteMC 52 ctsmizHOtemise j dzdz” 2 Isj mded g MS 2
SOWjJHIGO Btslsjmndzsdzsec d (, ~ddiddd d Mmls ©dzH
l jtcOltetsdz-H d dgff Is &€ iR 8 jsdzL tHfdic d tots H dats § mtsj
sB dzOH OB h | j tcOL dzestsB tc OL dzts 2 Bdtsdaztsedyj M¢
OdzZsd S MdHOMdzIsdzts ], ftoslsdotseo st Odzd Isj dz' dats
RZOMmlsswh j 1 otcj 3w thdzse dz' dzf d diij bsts® fPdfizE] j difLt
w g dzw 8 Isfpyw GJdHEBE~ Jaasshs &' daiZpR s sd3l, Is 5 H d
COdzsG j dzd tets 9 O dzdzts G 5 BJ dzL J dzso 5G 5 LW deO.
slsdesmdlsj dz dets ¢cydmilsr dze ) o atsHtsSd3 tsls 85
Jhjg dzgg wodzwjlsmw HB Ctdzy0O ©OL tcOB t5ls O dzdz
CEBRBf sLdlsdzse s O BIOO G L Gistets@,d - kMdztse d2 {1
o' MsCdr bijBtsoOdzd?2 ¢ tBBWRZHBO Oded® [ 1] .
{ Odzj § OB B' dz L ZygdHdd 3 EsH)EE B fndidasc
OOVEBdO d BjlsOdatsdzO o HtedmMizlsmiZSMM-5 yJ s5¢C
2] . ] H O dzdzts 2 tcOB Sls | dztshLdR2y j dfts ts 99 dad)!
J s Mddzdtctse Oded W GoOwC sd&zO d sftcj Hj dz
OO s’ fesyd MMO o ftedmizismisedd  d3
sHdW S Oydqw -Zgy-Ss dztf E® o t8lH d dzO ! fzlsj d3 tsBt
OMmMestetsdy N jdzsyd M  sMmdzj H EZjhdgs?, Cydsds yidt
sBtcOBEISSC ] dMrtHdses yYyijodkdlsO dj f§tetsdmna
ftso jticrndetisd COlOdzdL Olststc O, SH&ZOSHE dL o3
BB L stG. lted 1 Istsd3 ftod BBtOBBISE tc O M
fdzd y ©4 v Mssisdash § ded § $3eif/dgizd W() L, O Ufsusj ldn G
20 Cdmazslsdtsmisd yJ sdzd s O, O fMmdzj Hts9 Ols j dz
[BlcOBEBISCO yYyjtsddlsO hjdatsyoOoddd fsLotdw jls E
Yylsts ftojHf sy dlsj dz dzs Movw L Odets fy BBOL
Cdfdzslsdzr 7 yjiddstedz® e fJfton dzsfilsd yj sdzd s
mMetslsdztsh j dzdw Si / Al .
lted dmmdzj Hse Odzdd o dzdw dzgdw bEmdzsed?2
B" dzd ftcj Hj dzj dz 1 dzj e W OCIsde Oydd d
CoOwWeBdkzkE, &IlOddkkz dd SOOkdL Olststclz.
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] Qs dzso ¢ tglgjodf ye jJ to G

ldesdzdL GlsnHBe {dtstffnd iz ) lsOd Erkig dz' -
ORW slsj tedzr » SEMJdHEBH

t S sotsHdIsjdzr @ 5. 1.
v jtMEs?2 GetsmMizHOtMmise jdede" 2 Isjrmdzdyd MSd2
COWJjHBO BdslsjrndsdztEedd, ~dd3dd d MmilsOdzt
Il dzOfMmilstswh j jw eodej jddymve sy dzd d3 dL MO =

BZOMh IsOB" fHftosdLotsHMSo O Ctlststetsets ots oMy
stsdzdz © cetsH [ 1]. ) ftiesyj MMy fHtoesdL atsHM
Bisdz' M ts§ Cedzd yj Mlsots BGlsatsHtse CtsWj Jto]t
Colswgy dz' d3 SBteOL 3 dzd ElsddzdLr dkzs Ismw,
mednd [2].

J cOBRBEOr HOMEsets dMMmdzj Hse OdzdwY B ' dzd
fJesdzdL &£ tslsantsHtse ftesdLosHMIsa O CtsW,j o
d3J Is © ded@B8@®, SnQ, ZnO. [ dlskyd] ftsHEzCE "nBEBRCC
ftesyj MMO dJesdzdL O tlkontsHtse fHtotsdL oatsHMIso
tcOL sGtcj IstsE s By ZE BHdMY J edztsGe ts sCMdHO
smizh j Mise dzv dzd M- tcj OCydd GCOLOdzdisdyj ME B
fsorh jdedj COyjmbeaO Cwdzgj yder = focsHEZCIsso

1 f toif )&, ZnOdzOB dzt H Odzts! Mdedy j ded j &3 BOTr
ftecsHEZCIste f qesdzdL © d ke jdzdyjddj or" mtsHC
) f tod Mk €a0s adzgop dz¢ H O dzO ! sB g Ols dzOW L OC s
dmf sdz! L s Odzd d ) CoOyd Mo j COOdzdL Olstste
BZJUslzdzis 9 dzOB dz¥ H O dzts iy dzj L &zOydlsj dz detsjy [zo .
ftesHEZC s  dHdsded LOOLED 1,50 8mtc O o dzj dzd © fm
ftesyd Msd. 1twdujd3 MdzjHizjl bdkjlsdlk! It
fdiosdzdL degtse s e OL O ftotsdmn tsHdde ftsd Mktsdglsp
HOdzdzr = BEMdHBe. I My dMmdzjHikzj ddr | tCMdHT
sBl jdigdets? Isj f dztsls MmMetstcOdzdwY fdosdzdL dztse ts
f OtcOd3j Istc HOdzgdz' | ECMdHT By ds tOMY sdztsy C

Ce- SnG- ZnO.

ddzj HEjl 1OCY J ylst d3jHIOE sz | sCmdHT ¢
HyBSMded dzdteso Odzedw d ISjtedisH MistezS ydd Mm
sSlsatsHtso CtsW .
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H dzW ftslstcj BdlIlsj dzj 2 . glsOB d dz¢ dztsfls IsO¢ Y J
fsmMisd C2 Mdzd &ilkdtsdd dz0 yoOfmists Btsdzj .

tcOL dztsy j dzd ¥, ybtsszodezadgemlOF Isf hisH S Isso .
Isj mn dets dzts e d ydzts i ls ¢ d oL di3tsy detsls fMtsL H(
ftojf OcOlstse ISOCY ] twOMh dqtew s IS[R]W B dzOG tsH OtcV
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CO¢ wtoatsh d, stcO@o " , L jtodzso " j[,dC oizOf dzj dz't
sBdZOHOjIs Btsdzj j o MsC 2 JdlsOIlsj dz' dets?2 Yy
Isor hpglzdzmMtsH jtey Odedj Wdlstsdzzlsted j dzlstse d Od
) 4 4 fn sHNjsBdBB dEMiste o lz § Is ~stesh djd ftets
ftieslsdosotsmMf OdzdIsj dz' dzr | Mo ts2Mmlse O.
rdzv fserh jdzdw or desimdzdoe tsfisd BdCtetsL j dz
OHOY sOYdid &3 dgv s h j2Mmw ©Ctlzy OF " if e d igtp gzt giz"
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ddzsdtsC MdH Odals T ftcj HIMIsOo dzv ¥ Is B 52 to C
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d slsfizlsmilse d d ftow dzr n Mtsdzdzy ydz' n dzlz y j
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OCIsdo dzsmis! ftsdzzyd dedzsg tc P s dzv 82O L M jo © 636
Bj stsHdz  [C1S MY jtod d3j dzls Oz dats dzff B H SiB ip@E d
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BO ¢ Bdz dzts 2 O dzls d =@ s i sOdIslighids! TB 5 H | HOdz! dzj =
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1 desddud MEd2 &i3j ssH § sdzizyj dzdz® S @htsddibk s
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BdBHj jGCteOHdz digsMmis! ¥ d MmMeBMmilse j dzdes?2 B OF
SHdBo o] B3 dadzts o ' f 5 dzdzsle !d Is ¥ dizwlzC g dsdfizts @ 5 i3 iS¢
ZOdzs yoOMmisdy d dma ®EMdHte, O IsOCyJ i s
ZOdzsHdmf jteimds BJjL ©9jHJjddw HGY{ tsdzdedIlsj dz
ftcj HiSlSotcON OjIls OcGtj cOYyds O dzts yOMmisd y, C
Mots2Mlso O Ctsdzzsd@dzmyY EOHBEBOIcs Odzd Vv  dzO dzt

ltoj Ctemists o oAty HNddzd ) ftcj Ho Otcd Isj dz' dzts
tcOMlsoatste RdlstsL OdzO i Ctdeyj delstcOydj 2 tsls (
sjtoRsMisOdictd OdzdC tog J&8B j L Mizh j Mise dzv dze

to . dBMstcB ydz -~ {f te@linlgp drtctso Odz0Odzd L Jqtots o (
M jClstotW SIs-B7K) sStcO v A
J ntSHJ tcj OCydd dzOB dz¥ H Odzts iy dL d3j dz

BJdMyoe jlsdetse s H S Y dzsts@ ts f f sw o dzj dzd
Meslse jlsflsokzy h j 2 f dzO magts daszs d&z@ i K ¢ L1 dzétatigh € O
Ulsts fodfuijdo jls 5 Ysodkdoss Oddd 1 ve. |
Wl dS ydsdzOdz dzF & ctekff mu), o ksd ydmndj
fjtcodydsz' = ORJdesctczff o 1 dzj d3gj dzls Otcdetsdz L o
ptsfilsOdso dzj dzdv ddzse MjtejBe® dMFdDs dd
RO dzs yOMmisdy. 1 tchgo!l lctOdylsofipjic jd BdifilstsL OdzO 9o s
His dzOdesyOmisdy.
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L [ s544.015
HtsCsdzso ROOdz | &ZOHd BB tese d Y
U ed3sH ddzOBdud S dd (FOjiOmMiEEds b O2zedg) Md dz
HJOY OL tsdzj Is j3AYQ tedslztc 3 0
{ 2Stso sHpdIshj delsj f OyY o O
ve jteMCts? cikzHOtemise jdadzr 2 Isjadzdug MS o2

SOW jHE©EO BdBljndsdsedd, "ddidd d fmlsOdzH

J fsmdzj Hded ] dej MEBBdzr €58 HjMWIsddzj Isd 2
Wdze JHOdZ oBL s o mMmewrLd m d=A i tod d3j dzJ
~dBdud Mets2 YlotseRp | tizg Batlzb Mt uj MCdJ  Wdz® dHT
ded € Odzt dz" § Mmots2Mmlse O, Msyjsoshdj ftoj dd
or MsC ke  dzolsdesfils! , Mftsmse dsMmis! tOMlse s
( 201 tod o34 to, o MsC kzs HdWW kL dsdzdzzs My st
Ctsdzlstets dzd to ts addBsldyd Isff tizef dztisIs dzj B tsdz! h d = dL d3d dzd
HOodzj ded 2 [ 1] .

[ Odzdz" | i Isj ted3tsH  dzO d3d € J§ d tc O dzts o
Mo derCtedlsduyd MSdr MdMmisj &3 "desCts dL o] Misc
f sHEB dz" j HOdzdzr | BGEteOdzed yj dzr . 1l jtoj A tsSH
shih jvijldofiplr ftod Isj B jteOlskztej o' "Jj Cwdlsd
o' MECECdYwh jets CodBftsdy dzs®. 1ted 1 Istsd
oL By dets otsL dzdCdztso jdzd] cjlsjtetsej dadzr = (
f sdzlz uJ dzd 4 d O0dzOdzdL WOLBsea"n HJOG OB
L dzO\jJ daddzv tOL tcOBtSIsCd Isjrdesdzsed?2 M dMmyt
Wdzs Jutse [ 2, 3].

| HOdzdzs? tcOBBls] fosojHjdts L SYjts
OodfMddtsfisd HOo dzj dzd v  zGdng @ -4 Getlizth @tzisedf O to C
OodMmddssMisd ©ls Isj Bf j Okt { @ ifightHsjtag ydD
OL s dz 5] BPPLOMEE (DB L Isj & j ts
dzj dels &6, ALOO (HBCtdisdyj MEDY  Ass dzC
wdlsduj MS G7 Os BARO G(ISERDS S 2 B Isd yj s Ow
sfdzs o Odeq g f tscz W j dedz R H O dzdz' -
%[dz@dequrJQdJ f OO Istsr’ NdHE M
H
)

~ T

f Ot ts
qw d dL d3j ded ded J L dzj eedd |1 dBB
OB YiMCd] StLY¥%¥dydjds' OCIkde dz
Odzd j 5 CtRY Sdzj dalstso .

gl Re[s JRU[TOUULLT 3
1. Sun P., Hasting J.B., Ishika D., Baron A.Q.R., Monaco G. // The Journal of Physical

Chemistry Bi 2021.7 Vol. 125.1 Is. 49.i P. 1349413501.

2. Simeski F., Inme M. // Nature Communication023.7 Vol. 14.7 P. 19962006.
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e BBz O [ dzj, dz@ G jjtaeCits] ofd@Acdw 1 Qo dzts ¢
] ZOIsddesfpsH j ey O dj S OlOdzdlsdyd MSdi Mmdmls
6 OC Yy-Pdzs § et v Ot s d30Is d ud dgls f & B3O ez @dste o
mMddzlsj L O WOtgd;sOucjalsc{ucjanq” fr]lzsfr]ls'
[IzQisais : .

vo jMS 2 EtmbkzHOtmise j dedzr 2 Isj fn

SOWjHEGEO BBl Rdsdksecdd, - o[
N-OdzC d dzd tetso Odz" | Otes®iZOIsd yJ s d jp O dgy dgy

OL slstsH j ey O dd3d MsjHddaj dedw &5 o W
Octesff tetsd3r M dzj dzdets s d ftosdL o sHMiIse | CtcO
BOIsj e d@BEa.yd sdzdz’ § (OS] digdedslo jOd@z” Nf O dzd d
tcOL HJ dzd Is! dzO Ho j COlsj ¢ stcdd Oazd ft) s @dat
dimf sdz' L s9 Odzed j &3 ¢ OteB sdzd dzts o O 3d dzts
Bj sOdzdze JHtedHdzr = o tMMisOdatse dlsj dzj 2 ; L Od3j
fjtojntsHd kg Bj Is O dzfiz@dzd , Otc Pdz€ Gadzs e j dzd H O

ljfl’]JSHISGOdZiSG’JdZC{HGd?,Cf. Mmtslsw 1 Isd tSlstcOBBISO
sBjidgoOels Blsdzdydz" j o©r atSHT B tstfdas jh yddgfidss ©
MistcOH OB Is dzj C slstster d3d dzj HsMIsOIs ¢ Od&zd , S
(DdzJHJGo[HBa, stec Odzd yd MS dn CGOdizsG § dzd H 59
fjtojratsHdzZ 7 B sOdzdztseo, Y MlsCdj Emdzse dw
Is j defQjls z tc O, d dmftsd L sa0dzdy GfOMde =~ G6d
otsmMMmlsOdzgso dIlsjdzj 2. [ dzv EZHtseodzjlseotstcj dedw 1 |
dmf sdz L s9 Ols! Bsdzj J { Ctdztsedydz 2 2 Odz€ d dz
tcj OCyds o BBdZjj] BV"EeSCdr EMdazseodwa.

[fdzs e dzs2 yj dzr ¥ W OdeizsR Mwic Od sy j-dzd j
Odz¢ ddzd tetso Odzdw Odzgd dzd dzO fp dzd dzj 2 dz" d&3d Mt
BzlsOddzsHj 2 Mlsozs hdds COC o COyjfMmbsej O
dhf sdz? L soOdzedj &3 § dzOIsd detsftsH j tey O jets € OIsC
tcOMMdBzOIstcd 0 Ezts fils j dxf edc'Odg z to T Ctsdzd yj mMlso O
(ddzj tols dzOW /  Mntc otgjLHHjIZ s@&BPOdzd L MisMisOes O (
B stHR -G stctsdzj Istcd d .
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HdZEHEC B9 O wusW ! W | BBIsted J o dzO
RLEZWY dedd odzdW dzdV G Izd3ddamyg) firds olasH B tejsdpds?
ghgddyr
t 2SS 5o sH . dzlitelkzls j dzf§
vo jteMSits2 ctMkzHOkiise jdadzr 2 Isjmded uj MSd
SOWjHI©EO Bdtlsjndasdzsedd, Sddkdd d Mo
| 3 detso ' § odhimsaO(411) b § sy |p dzdzts G fipt
St Odzd Yy MG sG ts odJhimlse O dzdztsf toj o flztzW HSits js
td OSyd sdzdzOW Mmif smisB dztsmls | }G JsiBtdAshf detsin' ddgr o
mMetsisdzatsh j dzd 4 3. 1 ftcj HMsSOoadzw s Is MmMsB 52
OLBIsMtsHj ey O dJ MtsjHddzd dedw W j desdz dets?2  ff t
[ dzv tojclkdzdticso Odzdw tsMisO d s kzCIsd
Ckdz skzts, fsorh jddw AL W22 Mmlse j dedats 2 4\
L Cdzsedyd ME 82 dz2OctekzL € d oBL Bsy des d MY tsdz
shzseo ] ckdzdddzseor = ftoj I OtcOlstse . { dzd f 5dzE
fsyer, LOhMdh Ol tOMmMisj dzdw ls BT Hdzf R
Emdzse d 2 . ledzsddzsor j o) f OtcOlsT MtsH j to) OIs
GEz®BOIsT |, BdStets d BOCttse dzj d&3j dzlsr Cilstste
H]2Mlse dj d3. 113d3c{d313 Msd@zdzdtcze h j 6 ts o dz
OCIsdodL qtolzs HJWIsj dz' dgtsfls f syo jQidgs 2 3
&3 IsOB sdzd L d3G) cOL ZOG Ot Is IstekzH dzstcOMiso st d d3
Hiczednmn {1 dzj A3 dzlstse, f jtcjotsHWw dr © HEGMIskt
ts dzd Hiso tsdz! dets ftetsydes MmowL '™ 9 Ok ls d3dzts 6 d
Hldlsjte j dzlsT |, sOCdd3 tsBtcOL tdgf ¢ tHotc j tf @ fig ) Js dizdf
sBjMfj yde Ow , Is j d3 mMoOod3r o3 Ftetsy O2 dztsfls
fesHEzSCIsdo desmisd [ 2] .
Il HOdzdzts?2 tOBtsls] dLEZyjdets oadzdwdedj clkd

M sMse O fsdzyj ddy dO 1 djtcds fisttOmlsOo
Mg BWwdz fhjdadyr .dedy dztc O sl j W{jntf sSdz! L 59 Odzd
f s dzlz u j dadz" 2 dL ftcsHESIstso Wjtedsj dels Oyd g
f 5dzlz u j dadz" 2 fklsy &8 h j dzts ydzts 2 1 ClsteOS Yy
NdHS Y OL dzséts Bt f OOlsO. 1 totsteOh d o Odzd
1 jlsted d o tokdtsdos.
g4} R [ s RuRus{[YN
1. 1 dhd¢, 1. 1 - 1 dzd W ded 4 Glzdsd dztso ' n odhjMmlse
BdCtesstee Odzd L d3" -d3 & twE®ddzd &b j o fddsj &0 /1. 1. 1
1. R. I twtse! j©2019i ¢ &dctsR.B3d v .
2. vdassWijo, 1. 1. Jldzdvwdd) disdddye 'z stOR fiaeGls
fhjddyr [/ 1. 1. vddsWjjes, 1. u. 1 OO Odeso O
T~ 2i0.J S OB tc!
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s qtedHisdztseo v jd3y dz v jtecjJody
RLEYjdedj dzdff OL dets? OCIsdoe detsmisd dzd yd dz
{ 2C 5o tsH s tddz Is j dzfC Ow

ve jtemME 2 | tsMkHOtMmilse jdedz" 2 v jrdzedyd MSd2
SOWjiHtO Btlsjodsdsecdd, ~ddidd d mlsOdzH

[ df OiL W j tcd3] dzlsf, COOdzdL dtelzs M dJ tcOMmY
Bsdzj SzdzOR ddfdutse. Y ftwddgj dzj dedj dzj 15«
fdhjots? UthfﬂldsfdﬁdZJdmﬂsddSJtG tsdzd dMmY sdz' L |
Bsdzsydzsec s Y dtcO ) W OttdsOyj oalsdyj M ts2 tf

LG)BISdzJaOdszQ rsv.

dtcj H dmlstsydzd € 59 dzd f OL 9T HjdzvEls
(fBHY J &zZEH Sy dz § N4 dzg LT d e MsOdz dz
dzd ¢ tc s =Ltadg’ © Astifomobater, Bacillus, d Arthobacter) Gted B '
(Thermomyces lanuginosug) dz0O ) J (Mdndglcajsexta; Locusta migratoria
d, Galleria mellonella)

J dud dzs d oM s 52 Besdzd HJdlsOE Ismw IR
z dzd € Odzt dzlz ¢ mdmlsj gz Is tc © dzf {f ts tedzdf{ fiodsto 1€ af .
1dhjoOtedlsjdzt dz" § WJittdid dzlsT otsmGtse ts? dits dzg
sls Btsdzj L dzj sotstedzr = BOSCIsjted?2 [ 1].

] H O dzdzts 2 tcOB tsls § B d&zd 9" Hj dzj dz B J dzf

oM o2 dssdzd, dLbkyjdzO ¥ jtedj dzlsOlsd o da
LSO, | dtcdsy tzls Selzj )y Stizi L 50 Oczd L OB
osMCco 52 s dzd . 1T Hjdzjdedj GMEhjmlse dv d
B jtesds, ] SShkttscs msmsoawwm 4,77 .

Matsy d o o6ME O (fujddd 2 o6MS, fEHES

s dzd ) . § dalsjOusdq o dzlz © e OCyds t]’tetsaBHq’dzq’ )

tOMlsostedlsjdj?2 Mfdqieso  bkkztsdkd. [fEh.

Mtssilsdatsh j dzgdw W Jted3j dzls: Mk MistcOIs©O, Isj i3 j toC
10 thdase Odzed d f sdzkz yj dedz" - H Odzdz" ~ B '

zo j dzd W4 dzd d ot d3jadml2  Wig jo@ifi wiEsdO s dld M) dzts s

o jdzdyde ©4 smw , Yylksts mModHjlsjdz mMlsakzyls & |

Brdzd o" BtcOdzr fftcOQoddz' dets Hdzv ftotse jHJ dedW

gl Re[s RuU[JYLRS[I:

1. sOtesdizkOIstse , R . r. l smMC s OV d3ts dz fdtemf Jj SIsdo dats§
Il gy d ddzlsj ¢ tcOlsiReLEEOW 3dgiHe by dndzO .

2. Rahma R. Z. Purification and characterization of fat body lipase from the greater wax moth,
Galleria mellonella (Lepidoptera: Pyralidae) [/
El-Bar MarahM. S. Barakat // The Journal of Basic and Applied Zooldgy. 81.1 2020.1 11
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s OtcOMBsa O ¢ dzOMIsOMdw ¢dzj CSMJ J o dz
RMMdzj Hse Odzdd f§tesyj MMO Gy dyd ddy Hte

tESsotsHdljd 1 ¢. ¢.

ve jteMC 2 ¢ sk wamf s J&dzkdzdle jjiemdlsjls, ¢&.
SOWJHIO Jqlslscj:dztsdztqu'q’, ~ddiddd d fMmls OdzH
Ujrmndedzte dWw sy dyJ ded w hdtesC s dMmif sdz’ L
Iso j toH 52 dzd ¢ dets y j dzdz® dzts L dats 2 BddOMmMmr ) ‘
Sxdxdddd d tydxdddd te@fnbaBtGOPISSJdﬂE)Jm@dzwdaﬂl
ftojtsBtcOLEZjIs Bdtsd®OMME ddzd f(toseBCIsr dj J
Csltstesetts oafsMmMdzj HMlsadd Mddalsj L Jtelze Ismw Is
Odz¢ Odz . s otej A3 GYdYJddw ttOMmlsetstedls] d
dzj f stcj H MIse J dzdzts ftcj otcONDj,IsM¥ OCo  Hyta@oCddc
dmMfsdz! L soOdzdj &3 1§ tetslistsdzdz” - tcOMmilse sted Isj dz
dzdL CtdBsdzj Sdzwtcdz” j M qtolsr mMzdz W sdzOdz (
MtcOo dzj ded® M) daj fteWw 3" &3 Yy Jdedd &35, B dAJ
Btsdzj j dBYWeESCdm kMmdztsesdwdzj,] roQ tddCClsfjdie oL I j=sfipw
d BBdzj J dzj 6Cdd3 tojockzdzdtetseo Odedj d3 f totsyj Mf
B' Is! ILWWiGClkdodets o] sBtcOL 5o OdzO o
m@@ﬁmgcmq$45q¢thwtmsw dzj o z dzd dzts o
dzts  dzQUEC lg[tstrlg, dzd@ sL dHr d W jdetsdzr . [y d
dd BdW z@gudB@Owiwr” COlOdzdL O

d Isj rdesdzsedyj M< dn Zmdztse d 2

E N O

d
BOLBo"n MBjJHJdzjdzd?2 M BBOZ] J§
fsdkzzyjddy yjdzjo' s ftesHEZSkEo .
2 tOBtslsy dMmmdzj Hise Odzmw f tetsyy
d Ro2dze 7 ftStetsSH Hjtjo! jo.
ftedmkzlsMmisedd dedCj dz' MsH jtey O j et
Is . ltesyd M d @lcB®o tsdzf dzds j-BBT § tc Alstlz tof te2f
dzdd otuBLHEFHO. 0 pOEZdJL Y dHEB2 WOLT
L tso 152 - ¥t dg @ dstisds@dy fiip to d d . 4 sMilsOo f ts dzk
ftcsHEZC IO ftoj HMMIsOo dzj dz ) ts fy dats o dats d3 f
Mstes dlstds k) , W zdefiidrcCtsiniisogy Is of dzW B o W I to ts dzts oy
Wjdetsdz! dz"@ d@3d S 3 sdgj degls O3 ( c o9 OW C sclztsdz, 1 ¢

t OBtSIsO or ftsdzdzj dzO fted W ddzOdemtse 52 4 tSH
WisdzH O ( -F9LCO08ES. 2 2

gl ReJJSRU[T OUULT 3 )
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2. Huber GW, Iborra S, Corma A. // Chemical Revieiv@006.1 Vol. 106(9).1 P. 40444098.
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sjtejnhddzO [ €OIjteddz® [ j dzgd Mtseo dzO
stsdzo jteMdwyw fJtosHEZzCIstse Hjidzddj tcdL O

t S sEEEd 0. wlkjfoy a0, o.
vo jteME B2 cetsmMkzHOteMmilse jdedz" 2 Isjrdzdyd MSd2
SOWJjHEGO BdBljrdsdktecdd, rddkdd d fisOdzH

[ dedzddz ftojHMIsOQodzw jIs MsBts?2 OdisteW dz' 2
f sdzd d3j to, mMemisswh 2 dL OtesBOIsdyj M dn
yd By bi3j WG tesSMdftesy dd d' » ctezff. 1 tot
Zdecdzed dz0 d HtojotcOh jddw HtosHEZSISEKS Hjtt
Btsdz! " jj odzdd30dzedy dMMmdzj His9OIsj dz2 MSdr Gto
sy dyddzedd dzdecdzddzO d dzd G dztsyd ozdz® dzts§ dats 2
Csdzd yj Misots W j dats dz'T dalz 6 dztsfd3s jousd dzj diaff @ dzd dz0 .
MesjHddzj dzgdv &3 Blsdesmw s Odzed L s dz, Go OV ¢ sdz,
"Mty MHjYOdd) SCIdMEzssHO o W datsdz
dmf sdz L s9 Ols! Bddzj Wls! O oW sz Oob ¢ O
I sl lssdzz dmmdzj Hs9 Odzdy HlkIsj2 g oteOh j dzd
dzdedzd 20 o Htesyj MMOR EdHicstsB ZOSSOY do O
tcOLtcOBBISCd Isjrdtsdzced? §tsdzzyj ddwy Issi dde

l tOBtsls] [ 2] Brdz dqLizyjdz ftesyj mm HJ I
e Oddsdz® f§tedmizilsMmiso d dRUSIO@BHORIZ[.L Ols'sde@ HE S C
1 WWjiSCIlsde desfmyls ftesyj MmO, fsLodzwes h Ow
BsdesW j detsdz! dz" = MtsjHddzj dzd?2 (Btsdziy 42 %)
ledzaJtsfnq’d dzd ¢ dzd dz0O. [ dzw Bsdzj J G dzzB 5
fteslsj COshdrn fted HjfBdIJBjtedL Oydd, o HOC
shdtso dzr » dBsdtsdzj tese (W j dzts dzO, Odzd L-ts d&zO,
1 Isd dzW j dzts dzO, CGdHctsn QdzsalzO ) tc @ M zsthtisth @ dits dbg
COOdzdL Olststc O.

CCMmY jtod d3gj dalsT fsCOLOdNistc Pt sk 9 j ded
e OCydqvd3 cdHicdteseo Odzdv OtsdZBOIsdyd MEBEts
Ctsdzo JtemMdd M3 Md ftosHEkzCIstse HjTIBddB] tedL
ftoslsj COjls ftesyjmMm HjsSCMdej dzOydd. S s dz¢
yJ dzlster COlsOdzdL Olstsje®h Jizc g e df g s o @ @dzj das E
OtesdBOIdyj MSdr Ecdzj o sHEBStGISH SO, Isj &3 MOd3r
Wstcdsdtetseo Odzed & . lted {3 MEsttsMmisd ©OM~A
mMded y O spwv 5 MeOodzj dzde Mts MEStesmMisw fi3d
Mk MistcOIsts o .

{ OBl O jozOf tdedf % d dz@ dzftso t5 27940896H j oy S |

gl R[S [RuUL[OUULL 3
1. Jing Y., Dong L., Guo Y., Liu X., Wang Y. // ChemSusChem. 2019. Vol. 13. Is. 17. P- 4181
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2. elsjfoOoyyoe0 ¢.¢., vitihddd [(.r1., vOOMBE®O &5 0. |
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sCOyYyjdeS s vjteej?2 1 0O0Mddz jody
RLABjdzj ded] BdBaddBdy Mitets MMisOa O € i
dmMf sdz? L soeOdedd S Odzd2der = EZHtBtG] d
t ECtso sHJHJ dz'z:d dzs 9 ©
so jE@EHOLMISe j dzdzOw fj dzr MS oL W2 Mise j dad
SOWjHEO Octsndddd, LjodiHjddy d djh
JHddd dL 903 dzj2hdr BOCtotst dzj d@3gj dzlstse H
COdzd?, ftsmMid ¢k td EyOmkssekjls o thmdese d
o tOMmMisdlsj dz' detsdiz tstec Odzd L d3j i.¢ O fiztf Azt 5 ezt B X @ fin
Biddc Odz! dzf | (ddzd BStecOdzduyiMSdJ) BEHtBt] dzd
Ajdzo ¥ dimimdzi Hs9 Odzd 2 MOzt L zZyj dzedJ M
odHBe COdzd?2 dzr = FHsBtoj dzgd?2 20 EkZtes)y O2 dzts
CdzzBdzj 2 COtlssW j dzw fr]tstﬂ;Eu'sngJ@lﬁ,WﬁO:q’ T o ¢

(NoPoso) i BjL BB tcN@B (% cidzOdsdzd OydzOw ) dzd Is
My jteW sMNGPs) d ol M odetsC d Mdz' 2NeoFeoOdizdeds ) ; 4
(€ Odzd B3OG dzilebPef ) ;60 E ¢ B dzd 2 dzOW N%Beodbﬁls @) f
(fdstedmlsr 2 COdd?2). ULHBBIEG] ddW 5 ) d dzq

1 O rdsfj OotSLHJ] A&z 9 OdzOM! @B@@&at@ﬁdglslsdzlse
1 OdzlsMI WAL sktes)y O2de" § Moy Bdz3®O Y J el j o s B
MsteBGp52 ¢/ &
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Pty W jo ¢dzf CMAdzHte ¢dzj CMiJjod
dddzsjL CoOdzskdzr Rdls®Y§OHEEdY M dMmif sdzr |
N-HSHJ ydhzf JiedHddzed?2 Isj stcOWIststeB Ste!
t ECtsosHd i Qo dfj.or .
vo jSte) ctsflzH Otefise j dzdz" 2 Ekdzdoe j teidlsj s
SOWjHKO BteOddyjmsies2 adKdd
]l Mtsete] d3j dedets?2 f totsd3r h dzj dzdzty o Ofiglidstischls -
sSsyYyd ¢ LOHOdd ~ ©OL d3j tctso . Rtsdzdz" j -y dHE S
OCIsdodzr &3d Mo ts2 MmMlse OABJ , M smse dz or Miskzt
Ltsdzjy 2 dzOdesyOMmisdy.
Ajdzt 8 HOdzdets? t©OBTSIST B' dzts f sdzkz yJ dzd 4§
C OH digd v dL mMkzdz' WdH @ AR dn  Qunifldsis
Oyd stsdzd Istc d dz! dzts N=H s Hig @ lsta] ] tsd H  dzd 2 Isj Ists
(rluovanlr).
1 sdzd MEzdz WdHO COHBIWY § sdzizyj dzr S H dzats

fjtjBihdoaOdedd t©Oodf - o SHsdEdA ] BOMIsDstOdo
&ZOIlstcdw d OyYJjIlsOlO &Oddwtc @mnlsdysjtds Edaddsneid
1 jtojH HEBOoadzjdzd jd3 C OYHB2 fsteydd i o] ¢
9" H J to) d o Odiapdyg. 3 dxw syJ dz€ d mMtej Hdzj G 5 tc
f ozt csodHdzdziz (s o J dzd yd dzj MHode O ¢t
f e dztsh jdedw ( e, dzd3) dzd jody Lhodoizats ¢ tsL @rtfotg jddiw
(E, 11) CoOdzssoats?2 Issy<d, M jSCltcOdz! dzr a3
f scdzish j dagtf B dz@Mis f£dS. sfizj R zdz sOIsT o] HiNIsOo ©
v OB dzd yoO:duy Odztlg Gjlstetsdzdzr = MYy J Sdss9 C o

u g C@9, 10°sz! /|o, dad3 d dzdi3 r, 1
(rltuvail)
3 1,00 299 5,86 4,15

1,99 298 5,84 4,16

2,98 299 5,86 4,15

3,97 295 5,77 4,20

4,95 301 5,91 4,12
4 1,00 307 6,06 4,04

1,99 305 6,01 4,06

2,98 302 5,94 4,10

3,97 300 5,89 4,13

4,95 299 5,86 4,15
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vojB29 BOLK©® 202 . vi3g’



XXXT KapzuncKue umenus.
BcepoccuiicKas Kongepenuust «DU3UKg, XUMUSL U HOBbLE MEXHOAOZUL»

Ul s: 54.543. 3

dbteclsOBsdzso O ¢ dzZOMIlsOMdw ¢ dzj € M OdzH t
mddiduj MSd2 OdzOdzdL Szt yjots?2 oftst
dL dmtyddS s ftodetstcsHdzs?2 L tsdz @
{ECtcotHdfsj R wCBB(
sojtems s §defipz® Ot j teimdlsjls, ¢. uveojte!
SOV jHEO g stecOded uj MS 2 d OdeOdzdlsd yj
sOyj Mlse s O tSHT detcOJ Is 9 Oy dzlz ¥ tc ts dz!
dzj sBrSHdABO HAY HYBHHjtey Oddw LHBtESO ! W (
Stec Odzd L BO. 1 dftcdctsH dzOwW H dzw { slstcj B dz]
ftesHBdz dIsj dzv desfylsd x dL dzd . R3] dzdzts ff 54 Ists

i slstcj BdzW j d&3dts?2 o SHT .

Ajdz s H O dzdzts 2 tcOB SIsT BN dzts dMmMmdzj H ¢
dMssydzd S s fodeBtetHds? Lisdyd EBESHO U
d mls ts Yy dzgd36.836801, 35.906267 -56.792612, 36.030758, 356.940117,
35.745784, 4 56.830525, 36.097137,-56.803708, 36.173081.

[ jssHBd Idlsteddzj Istedyj MEsets OdzOdzdL O |
sCdMmdzv j dss s d MmMtHjty Odzd j ndzsted H S5O .
st toj H pidagfQifigfls © stc ©. (paj Bdz'e I©OCAs™ dfigj H Mis Oo dzj

v OB dzd yo
[ Odedzr | 5 MtsH jtey Odedd ~dzstcdHBsO © oBHJ, XJf
[ BGOL j Y
]l sH O
-1 2 -3 4 -5
[CI] L10%, 3z 5,6 4,7 2,8 7,6 8,46
{BMhOW xjf
G d Lt 6 4,8 6,4 3,6 1,4
s OteB sdzOIs
N4 Miss sml 4,4 4 54 3 0,8
BRsdz L1 €
[ € dMmdzv jozigis | 2,56 2,08 1,6 3,52 2,4
s d mdzts Is dzts
£OMiso st 7,598 7,633 7,437 7,608 6,917

1 tjLizd OISO dMmMmdzj Hise Odzedw dizsy dzets  f
Metslse jlsMiseakzjls | [du0Od. 4 tSH J tey Odzd § - dzts
ts € dvfiydeits oy ls - o HrHS o zff) tsts IdpjtdzO a3 -78.[r g UNISs2 BEHE 8 .
O BHT o fHtojH] Z2ZOr LROHR. J[[BaaOLI Y954 5 doc
¥4 MsCtsmls!, yYlsts etsotstcdls & dzj Btsdz! hsdz Mts
[ OdzdzOwY otHO Btdz! " j YSHB2HjIs Hig! {f dotisEzr N
mMetslse jlsMiselzjls MOdzdIsOtc dzt2022. dztste &3O A3 d | [ © ¢
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bW OdOM! jo O uvOl! wWdzO [ OC Md d3ts o dal
b dzOdzdL MlsOB ddz! desfisd dzOdesyOMmilsdy MmJ toj
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1 OHOj 90O [Ot! wdz dffIsdj o dzO
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stcOIs O MmJj tcfng t=Q B (V) didn) B W@ m Isfottsic H j 2 Miso d |
]
ts dzy
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gl Ryu[[SRU[TOUULL 3
1. TengK., AnQ., Chen Y., Zhang Y., Zhao Y. ACS Biomater. Sci. Eng. 2021. N7. P 1132

2. Joyddeded Stso [ . [., WMmO3sagtda ldesdY f{sdzdd3j ese. veojte
12. o . 215

vojB29 BOLK©® 202 c o 41



XXXT KapeuncKue umenus.
BeepoccuiicKas Kougpepenuus «Du3uKg, Xumust U Ho8ble MEXHOAOZUL»

Ul s: 5S77.15
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s CoL GO H O RBEE &L 5o Odzdzts 2 20 BOCE d
HdWdydteseo Odzdzr = " dlstsL Odesdz, d@j BOgHJ d
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ks’ 2 §SSCOLOdE Atsteshdj ©jLbzd OIS : 0,
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ZOlsdodzr d3 W jtod3j fesBiind © kOFISg2 ydo smls ¢
1LWWjClsOs.

J 2
d Is
O] Is
s

a3
Co
yd
fy ¢

Jnn&b%mu:r.u:r.m*;

#? 2Rl 220 F 08 g

IOonsEga

gl Re[s JRU[TOUULLT 3
1. CheungR.C.F.,NgT.B.,WongJ.H., ChanW.Y. // Mar. Drugs. 2015 13. C. 51565186.

2. Unuofin J.0. // Environmental Science and Pollution Resedafdd.” 31.C. 38045 38060.
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1 OtcOdzgdzd & ¢ dzj SMOdzHte ddzHtcj j o d Y
tftcORdz] CEdzv tedzOW MOBEMBSKLEO o 8o i
zO tmhdaspils jLd dz0 d dzdlstcOIsO Mjtej BteO o
t £ 5o tshad lgj. dzimd > dzv §
s jteMC 2 ctfizH OteMmise j dzdzr 2 bdzdo jtefmdlsj L

SOW jHEO Wddddg MSs2 =1
s OB A C Zdv sd j cdHEes e j dzd dzO tsf
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81 SDS. 1 =fSwHj dimfdjHe O
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18 L-CysAgNO3KI; o Cdzs yos hdj SDS d KI ROt
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slsdzd ydd tls fMtstlse jlsMisekzs hda fMdMmisj &d B L

Is d
RMatsHY dL dOB @dzdzgNzd 6 stesMEsfdd HtB OO
o jdzdydeOjls MlsOBddz detsils! ¢ j dzz tB[cOL Yy
SDS ) mMd mis j 3z mMf smMtseMlseolzj Is ) L dzOy (|
o smmils Odzts o dzj ded W i tcd BO, 9 j totsW s dats
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1 jdzvitse ddzj CMOdzHte P dzHtcj J o d Y
RiMmdzj Hso Odzgdj B - OdzdL &3O oL O BSH §j 2 Ml

d dzdlstcOlsO Mmjtej BIGO
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]l HOdzdztsy oty udzfy o pBfgldzb stc”  J f-IsdHS9
d bttdfjfldHBe, Clstster j MY sfte d oL
BkOGBtSHd 7, O IOCyj dzjCtlstster 7 Iswyjd

dzj 2 stcOdz’ dgs?2 Mmtcj ] ,sBgOY leaGthfr]lstﬁch{af

fdmisy &3* d&jels nstctsh s o tcOy J dadzr 2 Gdzlqu
Is BT Is! fted d3j dzj dz[llom tsirg ) wlzd L asjddf ldsdizts ¢
Q) dgdz Mtsdzj 2 Mmj toj B to @,ts dlsts[ I thits' Is jie tgtfokizt @ L L

) ts lstiA® (§ ded Mls § d dzf2]. dzk tl)@dg )0 s © O dzdz" |
i oLOdABsH | 2Msod) tcgazizr®OBY s dz@ ts ipd:
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RsMY j C bty tsfhdss dz0 lsteOL d fs i ts Bfij lattsChijdsty
sBicOL s Eietd@miseo stcd d3r = o . REPRISHY S A dzjt Csfitp!
COyj mMlse j sBl JCIlte dhimdzj Heswdedy ®OTKYO t
G dzz Is OIs fiw[de@ O © fifn j delgaB B ¢ tsdzyj dzlsteOyd w o3d
fMdzy H ZeMfshls detsh j ded W = 16 &8 @ZRQ2D), 1916, dE:0. 75041,
1:1.25, 1:1.5, 1:1.75,1:2, 12B. a4 sOB d oz dz' j Ltsdzd WistedRdtctse
HOY OL tsdzj ) =l BEARPY dagR j 3 j f tod ¢ Slsts o dzj dzdzOv
sBtcOL Yyseo Ode@Mmzj wpdssHisds rRs M jClstesMC st d
of Mizh do Odedj &3 d Yo Mitse Odzd j &3 CoyffjlsOg fdg ts & Iz
stsets,L-yglints j ddz MsMmisOQoadzw jIs tSHdzz d1L Istc j n
GJjdzj sBtcOL tso Odedw o dMMmdzj Hiz] 32 Mmiitsd d dz
9 BMOHBE IdsdwilsO ftd fft]j H § tisddzr dzOY©®gz
Yylsts R OtOCIsjtc MoawL j2, MbbttkzSClkzte® d Ekfmist
ftoctsMistc OdzMlis 0 j dzdzets 2 Liyjdisiflsd] dedztsigy] figfls jfdigindzjfiy d Is
dLizyd ded® t6OL dzehwfaBddyd] s erifprdik
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dfdj Hkj Bs2 B d&zOMisd.
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LhOofsoemMEd2 1 Odzj dzksddz REeBStej 8 dy

AL FEdEBdU MEd) Mos2Mise © d3j dzOdzd o
SBdzsyd ¢ Mddiwdz sjrdzedyd MEs?2 Cd

{ 2C 5o sH I dzi):telzls j dzMm ¢

vo e 2 cshlznOLmise jdde 2 Isjndadujmed2
SOWjJHIGO Btslsjmndzsdzsec d (, ~ddiddd d Mmls ©dzH

I tshfmdd M kejddujddjd Bl jBO ftesdL
(Cannabis sativa ., L O¢C tsdzlsH Olsj dz' dets tcOL toj "N j dadats:
o BL eOMEEDPY JMEss olststed ydzese s Mmr ! w, 9§ dzt

o dOfMlstswh jj otejkw dMytd LEjlsMw dzj HisfisC
Bsy jIs MsHjtey Ols! BdtsdsedyjmMSd OSIsdo dz j
md B Yj S Ow MtekClsktc® o) dzOdzd detiz®, fyczts
SHd@ZOSCE EMlsOdtse dzj dets, ybts & dn fMMisOs j
WicOG 3§ dalsr . [ j dzOdzd dzr TOEOCIs ] tedz H dz
fejHh jMise jdeded S s0, dzj MBSHjty O dn OL B,
] t©OBBl] EkMlsOdssoe dzj dzets, Ylsts djjfipe@iad dz
Ctodetstf dzd daBj s s ROwLOCIjtodzr 2 M jShte 56
Bsdetslstsdzde” o5 ko j dzduj dedj &3 f 56 dztsh j dedw  d L oz
o sdzdz, Ylts ROLOCIjtedets HdzW ftodtetsHBBO R d3j C
ded3, MmodHjlsjdz Miselze M ddf tf SYdtefdifiPs IOMelsfeHdfsh o,
RsMT jSCbtesMS s dw ©BdZOBEY 2O dOdduydj ¢ Ot
Gtelzff d BjdoLtsdz dz 7 Ctsdzj y, Yylsts ftsHls
MsteS bzt o] ZOdzddz0 d jet  tod dzOH dzj ¥ dats )
Odzdzts 3] dzOded dzO 35 [ 4] d dg! s dele izOdzd dzifc d dg ijlaiiz@atz o3
Yyoajlstsds f B3 IsOdzdzdud MEda Bdzj MEd. ok Bk
fsfiststetsdzdzd 2  CMlsteOCIsdodz 7 o jh jflse d3jls
Ezso dv A 1 CMstcOCydd MsMisOoadd 6, 7% ls
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ANjHBtoso O | Odzj tedw w Jjtecj j o dzO
sOyjMmbe jdadesj] d Ctdzdyj Mmlse jdades] dMmMmdzj H ts
HictslsOo j o dzO ~ dzsted H O

t 2C 5o sHY] I8hj. dz'eils § f Oy
vo jteMS 2 ctmkzHOteimlse j dedz 2 ISJndzq’u e d 2
SOWjJHIGO Btslsjmndzsdzsec d (, ~ddizddd d MlsOdz
Rdzls j dzld o dzr 2 tc tyfg 4 SWsQ@ tc d§ Bpjdg 19 dfizg dzdztsfnlsc[
OfMmMtelsddsj dz2ls© d i ¥y i3 ftosdL o tsH Miso dz
sBsMmistcj dad & f tetsB dzj O3, MmMeow L Odzdzr = M QOu;ﬁ
wod mMdwdsoydd 2. {Bd MYJuddedd COud Mise C
weg dzw j Isfpw sHdEB2 L O 1 C

y 8

H

HOU. Oy @S Isz0dz' detsfyls
dzj C Otcfilse jdzdzr = Htoj f OtcOIlsse MoawL OdzO M dzj
HdzW or WodzjdzgdWw WOdzm mMdWduydtctse Odadz” = dzj € O
COyjMmlse jdedets?2 dzj C Otefylso j dedets?2 f sd3tsh d  H dzw
[ etslsOo jtodfiactsd L o 5H das]jdzts dzd dz® , ftcj f Otc
My OL BBsdzd Isd yd S d B3 Hj2Mmlse dj 3, 5B dzO}
MMk sOmh qtgw s h

B d cditljdLdody &g + WY
dud mMédas Hj2AMmsodj d3 dO
Cdj dzls @ W s siH,d 1 st O

Bsh df &3 M OL d3tsdqus
ddzc dB dtctso Oded W W oJ
HictslsOo jtoddz sy § Is

Hi2flseatso Ols! qd ¢o¢
[ cslsOo jtcddzO G dHtotsn dzstedH o' f E2MC O jIsmw o
cOfMmlse steso , fMdzj His9 Ols j dz' dzts, ) stc ¢ Odzd
odzgzlsted d3r h j ydets, o dezlstcdo j dzdets ddzd f§ sHC Sy C

J HOdzdztsd # ®isBl H | dz dMmMmdzj Hise Odad v s
ftc] f OlcOlstse HtctslsOo JjtcddzO - PESH dzsicf BOO 9 5
0 sO¢C Y J tcOfMmise stc O H dzw dgdz j Syd?2 C[ tofs
f SHdzd dzdzts iy Is ftetse sH d dzd M BjIssHOBRBPASCOYY

My j ¢ Istcts ¢ Sty dzts 2 dztis?2 Aot BOIsEtcOW dd.
stftej HJ dzj ded J ftotso SH d dzts - d3j IssH Od3d
fslsjdydsdj stedyj MSsets Isdlstetso Odzdv, O IsOF

¢ dzO dzd L f sdzlz yj dzdzr = tojLzdz' sOIlstse f 5C (
sBteOL Yyr MbHjtoy Ols sl Qo jyisdsdzd tsaidstotg o3 dz j
COyj Mise j dedzts G ts OdzOdzd L O. s tsdzd yj Mlsoe j dzdats
ojhjmMsaO o sBtOL YyoO=n mMeslse jIsMilsealzjIs L
Istcj Btsoa OdzdWv d3 MiIsOdzH Otclsts o .
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ANddzOlstso O [ dzdL Oe jIsO ¢dzj S Mj Jj o da
b 2O dzddzj Iskts) sB OdzS ©  simd d
teStsoHdIs] dzv l . 06. 118 ekl 5
veo jteMC 82 cthmizHOteiise j dadz’ 2 kdzd o j tefyd k
SOWJHIGO dzj stec Odzd yd MEts2 d OdOdzdIsd yJj M6
I Bi jJCIs dMmhdgsHgas® dzdshe OdzC © t A HisMiIstso
or fzh j dxgdeXXlee j € OR .
K j dz tc Ok gs@diz] dzd J tcOL dzd yd 2 ) mMsmis O
HsMissddzmlsea © © 5 twkBdzj 2, daets tOLdzr = dzj s
md disd ud M¢ d 4 Ltz qddsyf fr 111 JtedtsHdUd ME E
1 dzj dzgj dzlstse . R. [ J dzH J GujAp,AQ (didiEsHecHiECZz fdfOa@ T ¢
¢c 3sdzj Is dzts 2 G toldyf tiiag Vg .dzls 'C 19t o3y IO dzdzts o |
dZz 3 L 3OIsdyj MEts?2 dzdlsjtcOlslzte] HEcj oded ] d3ts
dz0 L ts dAB,IAurgm) ( mJ tc jAArgastup) , (| d3j AedAAey. (
ddzjHEZjls GBtOIsdIs! o dzd &30 dzd | dzO0 Ists, Y ls ts
dzi B3ZOG dzd Is dz" . [ HdzOC 5 ,Is s d3'dzj SLEAKIEY djdzd i) 5 oue
fwisdqtokzBdzj o7 jJ] gsdzj IsT BOC O t A fftedlswaede:
f toed yd dzts 2 dzOh jes dMmMMmdzj Hiso Odzd W mMsmlsOo O
orfzmL Odz sfkh jMlsedzj dz OdzOdzd L dzj cOL o klz
1 dzj @ tsHd MY j toMd ts dzdats d3Oxfogd| INEE Edp@yyizd b @ Is tsotc
Cedsf dzj SIsj M tOMmlstetso r dz VERLISKESHEOYdz d3 d&3d € t
v OB d&zd yO.
[ JLEZdzOHOHdL O dBsdzjls HsMissddhsesdk 5 tks.
1998 GtsH

g4 % o Cu RIStSG gt j CIs|C Fe Ni |[RISts
wfj 5455 |945 |100.0 @ j Cls206]735 09950
#fj Clw66 | 934 1000 el j Cls| 202|744 |0.3]949

4l jClsd57 |943 |100.0
e jCIs59 |941 |100.0
e jCIstd56 |944 |100.0

wf jCls| 226|706 |02]|93.4

wf jCls|182]775 |- |957

ufJSls 202|757 |- |9509

] T oIHXX9jSi (1998 ¢EBH) fwWikdtkBdzj or j

Bj HdzsE 5 MY &ZOo O XXdzg iZOF dAdBEA Jj ) g @) off yJj oz

JLeslsOodzdo Odzd ! dL MlsOdzd ) G Odz 9 Odztsf 56
41 RES RU[T OUBUL 3

1. 1.5, 10)ddsg, v. ¢. ¢dzj CMORZHELEBSOO, [.[]. sBlktsa O, ¢.
o CtkzffOn &BjlsOdkdess 1} jtedsHdyujMSs2 Mdmisjdr . RrR. |
2019, v . -B27300): 10681897BMI.2019.5.520.
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MOteS Zdzso O [ Otcdw s sdzMlis Odzls d dzts o d

RMMdzj Hso Odzd j] bkMmdzso d2 fteslsjCOddy tj OF

t € 5o tsH ( Isyjjddgdzd Cuts 9¢Q

sojteMEs2 ctfizHOkfise jddz' 2 bkdzdo j tefdlsj |

SOW jHtO ttecOdzed yd MEts?2 " dd3dd

it dOSydd Odz€ ¢ Mmid HafdcTBOAzdVz dzlp s Mls tc O

Oz sC d dzr DR G tedejlf ®dz’ L z¥ s Hdzw BsHdW S

MesdHddzj dzd?2  bkdzEyh jddw dr MoPHsdiStc ) to

COOdzdL Olsstese, Msslsdsh jdzd?2 toj Ocj dzlstso

¢z sCiddpfdzzw d @ OBddesy Jelsr + §f s5CMmdMm

f sdzz yOls! (tsdzdW kdzC ydtsdz® tiz¥ gz b d ® dz$ O dzts 8z ¢3¢
HdzW fsdzdlztcj sOdeseo ™ n f tsdzd d3j tets o .

l HOdzdzts?2 t©OBBIsjy © COydMmlseay O&EEMdo
WidddedzdydHddzse r 2 LW dte, o1 CCdem frirflswpiim €
stedi Isd d&zOdzd dz d Odz' Is] dd@lsizam dgr ) JHAISOd=d]L @ik
ddizdHOL sdzd v .

) nSH | dimimdzj Hso Odzd™w 9 Ote! qeseo Odzd LIz
COlsOdzdL Osste, Isj &3 jtcOlskztckz, Mtssilsdesh j dzd j
B' dzO BsHJdW dyd tefipth t©OdizOL ts o 10tdafl d d o COyyd mlso |
dgtsdadz" = Y dHSCtsMIsj 2 Ctsdaj ydzr J ftocsHEZCIST B
or asHOMBd d o Iso jtoHts? Wistedd] . HHJ &ZzOdzr
Odz’ Isj tedzOIsd o dzts G 5 COlOdzdL Olsstc O dzO B34 -
OdzS sC Md dzd tots 9 O ddg @ qzd L CtddAsjtddz ¥ f €] ¥ zils 5y dzts |
OHHESI WjdddZcdzd yduddzsoatsets { Wdte® d dd&3dt
[1] .

O ) — 2~
- /@f

t dfm) stz yj dz2dj OHHESCIO, COOd]L dtok
OdC 5SS fd dzd tets 0 O dzd W
RdzZHdo dHEOd detsfyls: d fMtezClkte® fhHE
BjlstsH iy RistesMCtsf . [HtejHjdzjdgr ROLOCIs]
Ok Odzs OB detso: cdHtesS Mddz detsjy ydfdzts, ¢
ffsH jtey Odzedj { fsSCMdHd = ctekz§ (.
gl R [JsRurtoduvuvt 3
l1.Fiona C. Bi nks, Gabri el Cavall i, Mi chael
Ha mtea n . Examining the Ipmfillueende wofn Anhieo nP
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mdzsf so wilsj f Odz PlEagd dgg g® dOMd dzd MO 1 d ¢
HBLHOdd] BhRRddWsBdE » fsCterilsd?2 M fjtcj Mis

BOBtedyOdd

tECtsosH R dzdOtc OB O dzts ©
RdzIsdIskzls { dzj o) dplsstg miteai) ddaff R il = ¢ . 1 . 1 4 Md3d
] dzOMmilstsw h j j o tcj d3w , CsSEHO MdlikzOoyd:
ZOff oW VY dzgdets B OtcPsE @B Isd?2, Htoj HSIsotcOh O N
BOCIjtod? d MR tcOdzgv ¥ h dna WizdeC yd sdzOdz
ficdsBtcjIsOjIs Mtz L dz2O0yd d3tsmlis+ . { Hdzd O3
weodzW j Isfpw MY tsdz' Litdpj Asdrddjls F end Ish@dsd jete(tDedzts o )
ftsdzd d3j tcdztf Y j 230 Isfgf sMtsB dz" n ¢ MOdisL Oy d o &
Wstcditso Odzd ¥ B dzOGtsSH Otew tj OCydwdz d3j ¥ ygj f dat
l 12 tOBBI] Brdzd MBLHOdZ MOBsBYJ
COdzjorjy YosCterIsdw. [dzd BT dzd O sdzlz yd
dzd d3d tets-§ J d2ls B WeddFHB (1 Aw) d cdzdydH
) ltesyd MM tlse jyHjddW ftesatsHJdz o
O h jets 0 OFj dis@E-dgH lisdsdzW Is Odzj o 56 5 O dzG «
zdL Olsstc©® 3 § PN drHeA®O Yy B EBI@BEB O yd dzé O
!

s
oz
C

ydoe O Is  dapRuindstiziz s § & alg) e d & ftodH O
sBdz" j Meats2Mmlse O, O Loajdz v J1f¢ Ey
ydfd?2 d ftesyjmMmoOn fjtejtsjted¥dcoOoydd o L

b dZ2OdzdL r"ddBdyj MSEsets MMisOa O d dmRstoW tsd
tcOo desdzj todets f sCter 9 O Is ! o tits CCAEAizlg SdAsdedo.y 1w
Wisstc®O dz0 o jtendetsMmisd (F = 11%) d d3C
MazOyde Oded vdd o=tsH 63 4 N4 U) dzOB dz¢ H O dzd fy* Iz
SBtcOBBIsOdzdats? Mtstf sdzd d3j tetsdzs fp 7 Od ¥opgtielr. %
Is ¢ Odzd , SBtcOB Sl Odzdats 2 j diry tftts clzaf o3l fo fs d3, U d o3 dz@
ftost dlsOdedlzs 2 ¢ 15 s Hs=dz1d8)j 2N )1 .A & (

Jq’lsteqd34tedzf4 fdzj dzgCd dzO BMmdesea | Misy tsc
C sdi3dz0O Is dzts 2 J B jtcOlkztcj ftoeswodzwesls fots?2
ZOGtcj 9 Odzd d ath Isj &3 j eOlslzter Mlsj ¢ dzso O
s sdzsedyj MS k¥ MstezCIskztckz. RMMdzj Hiso Odad v
fcsCOLOdzd, vyl wOLtwkN jdd] ftesdmMrantHdIls L (
sls MeMmisOe O M sdzd d3j tc O, Isj &3 j cOIslzter
Isj tcdigstsBtc OB BIsC (.
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MEBYSCtso O sOtdtO 1 dC sdzOj o dzO
JYyj&zc 0 nddddyd MStsets MsmMlsOoa O Cdzzedzj 2 0Od
COtelssW j dzw
t 2Ctso sHid 9} @afdziso i . € s5dz? S d 2
o jtemMC OV efmbkzHOteMise j dzgdzOW fyj dz' MCBR SL W 2 1
[ OBtstcOltstedW Bdtlsj R dzsdzts@ o 2

259 jteMC 82 ¢ shizda@icishd daid 2
SOW jHtO dzjstecOdzdyj MEts?2 d OdzOdzdIsd yg M
¢ d

[ dzv sy otsL sy desisd dMmf sdz! L s9 Odad
COtclssW jdzw © COyjMmbej HtwsHEZSCISO HAdY HJJ
McMlsOoa O CdzzBdzj 2 Istejr Mtolstse ) o fzd y dz
d wjojtodesy wdwdzedj). RMMdzj Hso Odzdw ff ot K
sfrilsdetsds ftsdzfj vojttmMis?2 Jumd © 2023 c.

10 thdse Oddd O0dO0dkdL O ~sddBidyd M ek
EmlsOdeso dzj dets dOdzdydd oeMmir dMEA = 1 dzj &
odJhjiMmbe. y@dd hsfitpjcHMIsOo dzj dzt o IsOBdZdyJ 1

sOBdEdYO 1. mdBduimSd2 MemsOs Cdkedy 2 ©OL d
dZzO0 dOIskztcOdz! dzz¥ o dzOG Iz

| sC oL oK) Hddd|4BBEE _ _
1dL BBl odo vs teftedL|ujojtodzsj

[ OC st dzj B dals

LIS (N]% 0,270 0,301 0,285

AW tste % 0,049 0,052 0,039

sodkd2 (|% 0,425 0,369 0,477

[ S ol dzj &g dzls

fjdzjLt (Be/ Cel3831 4,387 5,663

AddeC (Z|dsa/ S a| 2389 2,596 2,614

I ste (B) |Be/ S | 1,083 1,137 1,402

ldsdztsecdyjmMSéd OCIsdoedzr j 9N jMmlse O

St.On BOd| % 9.6 10,1 12,4

o dzstsydO( ks / 10]|<0,05 9,38 40,43

L dlsteOls’ | Be/ € a| 428 26,5 18,7

[sdesmdls] & dets dedL C 5] MsH ey Odedj CtcO
o' MsCtsj] MHjtey Odd) OdsssydOdzse d KBJES tets
djojtedzss] Mdwdedy dBy des tOMyj dzd o Ols+ € OC
dMisd L co OdzgY L s OBdzsBlsafj § sdzj L dzes?2 Odz Is,
Mtk Ok SOty jdv f Bjds2 d 3jdksts2 &St
RMMdzj Hso Ocdzgd W o' f tsczdzj dz' fted W d dzOZHAIOSB2 f SHH | to
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Y jtodztse (ctotsmMdzOe ¢ dzj SMOdzHtetse d y
Cdzj Clstetsdzdets ] Miste®lj,dd] jo dus@ERH@A] AT A1 M
t ¢ sosHdEj 2 [ todztso
ve jteMit? efbkzHOtihise jddz' 2 kdzdoe j tefydlsj
SsOWJjHKBO BN j2 WdLd¢d
RMMdzj Hts9 Odzats 1 dzj € Is to ts dadzts § Mistetsj dzd J
dets dzOH-H 820 ¢ dzO dzd L cOmMf tej HJ dzj dzdw L dzj C Ist
Msd Hddzj dzd s  ffstyi] alzgdg™ | o 5L d3tsy dets fyls ¢ jots {1
WislssHdtsH O.
tdm. oMy te)j HH dj dadhy dz@ K FHfipPJaeRdgts Thisjtstels™ o5 Mo J Is
fj irQls s’ Mdded 3 SBBL dZOY) d2' cteOdzd y' tQDAIM.j] zO ( O
t O dzetso j MdzOW ¢ j t5-d3§ tistdedflvy jdeE@EzO0Gadufsds® a n 0 |
B3LYP 6311++G(3df, 3pd) . t OL B d 4 dzd | d3ts dz
f dztsIls dzts s d 20 WitcOc d3j dzls ( Olstsd3" d G o lz
dqdzls j ctcOdz' dzr = dmr fOtOd3j stetso O kOCYJ
fiesdLotHdzcMm! o (tosatdgddgdsj LAIJMARD)L ( Mmd3.
vOBd&Zdyo 1
] O OBREBAMH dzv Olstsdsds’ 7 By datsdzOH d d dzO
CH C CH> CHz CH2 CHz CHz C CH
q,a.e.| 0.047 |-0.279 | 0.174 [0.054 |0.008 |0.054 |0.174 |-0.279 | 0.047
-al_Eé_ 38.632 | 38.282 | 39.223| 39.297| 39.315| 39.297 | 39.223 | 38.282 | 38.632
V,i%|259 [166 [23.0 [232 234 [232 |230 |16.6 |259
v OB d&ZdYyoO 2
] OOk ste’ MowL jora fhklsj?2 H&Y Oktsdd - ckbkf
CH& |C-CH CH>CH2 |CH..CH; |CH2CH2 |CH2CH: (C-CH: |CH#&
I 0,442 (0,273 0,239 0,246 0,246 0,239 0,273 (0,422
n 11333 [0,752 0,547 0,578 0578 0,547 0,752 [1,333
U 0,002 [0,009 0,023 0,015 0,015 0,023 0,009 [0,002
L 1,199 [1,457 1,539 1,528 1,528 1,539 1,457 [1,199

lteso JHjdes MeOodzj dadd § tsdzlzyg dede” =  d dals
Gzt {f d fgasaOHd['d 820 Mmts ¢c MlsOdzH Otcls dz' d3d &
Fcdzj o sei StetsH 5
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ZOtcOj 90O cdO ¢dzj S MOdzH tots o dzO
Cdzj Cstcstf tcts9 SH dzgtsMis ! Is-@ bzt @zl dztf dze & 2@ s ts -
[IzQBsBHJo[IqJszmaadzya
vo jteME B2 etMmMkzHOteMmlse jdzdz" 2 bkdzdo jtemdlsy
SOWJiHBO BtteOdd i MEs2 ndd3dd
Risdzdzr J] Y dHSBMIs GﬂZ@C{HSdI’]diZIS"DJ s d&) 2 d3 jif dz

¢co¢ Zdzd e j tmOdz dz" § d 1 Isd o dzr J 9 Jf
1 dzj Clstetsn d dsd d . R m Izdz,c[(;G)dzJ dzOW ~d di3d yJ Mms OV
dzj L Od3j ded d3r d&3d ) tcOLodlIlsdd (;LJdZJdZIS?é
ftesdLoBHdIs] dzt detsfylsd 1 dzj Slstesmaddi3d yd ME dr L

AJ dzi & tcOB BIsT weo dzw j Isiqgw dmMidzj HisB9 OC
IsJIstcOW j dzgd 2@tz Pletsdgtcd H JdzdwWw M t©WOL dzd ydats?2
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