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[69, 70, 145].

1 EfMmisr teded &  fidsithidasdNE dBts ( sHdetsdzj Isdzad j d
IstcOo W dzd Mis" § tcOMisj dzd W o Mtslsts2 Hts 10 (
9 jlsowhdjmw, CstoslsCsftcd ) Olstso sdzsmd Mmisr j .

w2yjdodHdz J n Czddztso dHdzr &3 BGMdzese Odzd § ¢
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ftesH sdzctsa®@l 51 My dplyg " M@ dne s BydwjH!
dzd dzj 2 dz" | Istcj mtcOL H j dz' dz" | Hisdz! € d . [ d
tesdie d yd MedJ, ISty mnteOMMJ Wd dadz" § &zO0 kL ¢
Hdzd dzdztsj , M t©OMMIsOo dzj dzdz’ d3d -WFdeitsD 5 R'dG O
H dzd dzdz" d3d | teldslds s3I o s dzsMC O3 © Mtcj Hdzj 2
B J dzr 2, oJtorndvw ckBO hdzj isso dH dzOW dzd
YyJtedzg" j, M edzs?2 o9 jtenbkh Cts2, L dzdzdfilsdyyj
oJthddzO d BMdeseo Odedy bkMJ yj dedz j, 59§ ton

L.sibiricus f etsdL teOMIs©OjIs o Milsjfwa, fts B
M dzsdzOd3 ftejHetstd?2, MEzadd ttkzmdzodk tj ¢,
fiMmMyoOder » Bjtejetsara o90dzOn, Mmdtser 7 dz
LOdzj Or d oBdzdL d [69J7@z84n¢C 52 Bj Misdesmisd

1 2 misdzd € Is O ls O t&afgricul? Wo dzw j Isfpw d3dzts G s
Holzdzj Isdzd d3 IstcOQo W dzgd misr d3 tOMmiIsj dzd j d3. wlIsj B
fpd3, o ded xidejRdz" YQmilsedi ) sy ez bzded i3 B § dz' 3q
Slslssfr tej dzgdz" s o BdzsmE Od3d . glsj Bdzj gfrdzif
MdzOB My tcHyYyd oadHdz d3 thdatse Odzed § o3, fwisd te(
Cslstster j§ tcOL H | dzj-ddgf dz] RQlz" ¢zO dfwigdls datsd dzj 2 dzr |
Meye jIsdvw bty ntcOMMJ yJ dedz | . v dzdmls! j o
syoe jIsdy Btsdz: h j 2 Yyofmls: s Iz s df tc =Riz]lsdsoats jC
y Oh j y¢ o hJesCsCsded yj mE Ow fsCter sOw
otsdzsmMEORB. I sdzsmMdmss] Ctdz! ys o IstclzB § §
o tsdzsmM¢ OB , tcOMf sdztsy J dzs o' MsEC s tslIs 51
L 4 Glsdz] ssor 2. Ctoj d3r  SdaslatsP y dajjotd 260, € fip 2
70, 84].

L. tataricusf tcJ HMIsOo dzj dz 8 Mmlilsj fwa, £ HBstEG
tej 4 d@O dzkzeOn. o dzv[pIsEhWO.Mtstcdzr d3 tOMmlisj d

[ Mdzets e dz" d3 tlstaAfious( 53 B dzd L € d E demingfitustsfo
L.glaucescens W o daz@drdhyidj G E2h dMmlstsets MmB dzd y § da

s yo j2& 970
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1.3.

RMMmdzj Hso Odzdw o
d® y O dzd
~d&3dud M&dn
ftosHdzy dlsj dz! dats 2
(dtejHdzj o SBO Y |,
fsdméd

L.cardiaca ( [ o tetsf © d L.gaponi¢us ( sd {[1863].
MtsH j ) Ols

W J btz getgposlgd misr J

dLEzyoj &"§ odH'

WadeBlsfr]W

1.3.1. Ajdsd dzr

IdsdsedyjmMSd OCkdo d j
5B &ZOMls g

Msd Hddej dad v

O O j dzs ' dzs @ 5 Lednttsiidsdddz

dLzujddv ~ddidd
Wi detsdz' dztsae s

sCMdS sedyd |
v OB dzd YO dets dz' dzr §

Leonurus

C s dzj € MO
¢ d fditisdsH T,

ftod totsH dz' A

H Odzdz" ~
dn

oljednyriizls o © tc OMm
W d Is 5 Eedruguis]
fteso SH Is! MwWO-- o .c[43Q.tc d & wizls jifte j H9 3¢
Codilf sdzj dzlsts o
dimissted] ?
[116,1cly4p dzdl?  tsfhgfds=edpts d3,
Br dzd Mm¢ sdzyj dzls te d tc s 9 Oldzquincuimbakugs j -
[COL Odzs !
HiMmwisSd d3j O
fMtsd Hddzj dad W

o0 dz" i
C s s5dzj dzlst

dHj dzZsdW¥ Jtctse Odz
g @afdizf weas)f .0
) sde@ td Kaj patpdz’, | B § 6] H M

Jtekzf O 1 OLoOdzdy ~dd l dH RMistsydz
M d Hddzj dzd dzdlsj tcOlg
AN dzOo tsdztsd H T
d) A dzOE L. cardiaca 16
L. japonicus 77,175
stsimdismd d dz L. tataricus 29
L. quinquelobatus 44
L. sibiricus 114
5,-4dfg dH@FEC M L. cardiaca 17
Bd ssC Md W dzO
: . L. cardiaca 24,126, 197, 199
S04 detogdst L. quinquelobatus 16, 24, 44, 48
L. cardiaca 125
A dzOtetsL dH L. sibiricus 125
L. tataricus 28
l 56 sdzd dz L. japonicus 163
L. japonicus 157,175, 194
1 d dz& o Oded dz L. sibiricus 133, 1&2
L. persicus 183
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L. cardiaca 126, 197
| j &S o Ocapts L L. japonicus 44
L. japonicus 94, 143, 167
04 dcjded dz L. sibiricus 114 1122 133,
L. cardiaca 125,126
O d ¢ j7ded dz L. sibiricus 114
dej 56 J MY Jtd
[ 8 1s] tsdzd dz L. japonicus 169
7-Bj Isd dztso 1 2 L. sibiricus 162
dzs Is § 5 dzd dzO
5,7, 3Nj, 4N L. japonicus 143, 163
fJjdzZsOdg] sts€
ldlsjSmddz L. cardiaca 197
RLEtSodIsy € M L. cardiaca 197
1) AdzOs L. japonicus 143, 167
so jtyjlsddz L. turkestanicus 8
L. cardiaca 197
soJjtoydIlsddz L. sibiricus 114
dej 564 MY J tod |
L. cardiaca 19,125, 126, 197
L. japonicus 80, 143, 175, 14
t zlsd dz L. quinquelobatus 16, 19 44, 48
L. sibiricus 125, 1&
L. tataricus 29
L. turkestanicus 8
L. cardiaca 19, 15, 126, 197
. L. japonicus 17, 18, 181
LdyjsLdH L. quinquelobatus 16, 48
L. turkestanicus 8
L. cardiaca 126, 197
. L. japonicus 17
sojtydited =
L. quinquelobatus 16, 48
. . L. cardiaca 17
sodwyuydadedi—p quinquelobatus 16, 48
L. japonicus 80
L. sibiricus 125, 1&2
RLBCOJ BY]IS[ | guinquelobatus 44
L. cardiaca 19, 15, 126, 197
vsddzdtetsL dH L. japonicus 80
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L. sibiricus 125
L. cardiaca 125
L. japonicus 80
1 Oteydmmd da L. sibiricus 125
L. cardiaca 125
3 -[3(4c dH i8S M( L. japonicus 95
H d3j Ists € fn_.G[UsLj 0z
tc O dzdzts § d €1 deehiDg
G dz¢ C s d tc Odat
CojteyjlsddzO (
3 -[3-{-d ted dadlis d L. japonicus 1A
tc O Bdzts § d te(DYHBEShH- ¢
D-¢c dz¢ € s d tc O dz
Cojtoydlsddg
[ dtedyd sd dz L. japonicus 169
L. japonias 17, 18®
SJBYW ] tetsdz L. cardiaca 197
L. turkestanicus 8
L. cardiaca 125, 197
¢ MseOC Pz L. sibiricus 125
[ j tsdztf WL L. japonicus 170
I)RL W dzO FO2HL jdds L. japonicus 181
JSMdSstedyde” §J S dmMdzsist
L. turkestanicus 48
t 5L B3Otc § ditf)aB'is O L. cardiaca 125 197
L. sibiricus 125
L. turkestanicus 17
L. tataricus 29
L. japonicus 18
Mzt tocts G j dzso OW dzj 5 n d L. deminutus 73
L. quinquelobatus 18, 60
L. cardiaca 125
L. sibiricus 125
L. turkestanicus 48
L. cardiaca 125, 1%, 197
L. tataricus 29
s Y j 20dg@ndzts Is © L. japonicus 18
L. deminutus 73
L. quinquelobatus 18
L. sibiricus 125
AcblsddzsL qH CsW 2 d - cadiaca 193
NN dHtetsC Md ¢ tstecd YydzOWw L. cardiaca 197
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L. turkestanicus 48
L. quinquelobatus 44
L. tataricus 29
L. japonicus 18
L. quinquelobatus 18, 60
Ajlekzdzse OV ¢ d f)dzt L. japonicus 18,143
L. cardiaca 197
L. cardiaca 73
L. quinquelobatus
L. sibiricus
F(ddzff-4tsW j d dze dz¢ € Otets g L. tataricus
L. glaucescens
L. mongolicus
L. deminutus
4-( d dziff -|sW j  dze dz¥ € Otets g e e
(A2 -BsW j ddze dzt € Otets g e e
F[-CBW i ddzm ddzdzOvw € ( e e
AOL j dzseo OW  § d fndzts e e
JSMmMdBjdaL 82 dz" | S dMmdztsisT
Co . L. sibiricus 162
#qied dzj o Ov L d My L. japonicus 18, 18, 17
: L. sibiricus 162
NedHtesCMdB j dzL 52 dzO L. japonicus 18
L. quinquelobatus 18
L. japonicus 18
| Odzd dzq dzs o OW € ¢ Ty L. cardiaca 198
] Odzdzts 9 Ow € d My dzts L. japonicus 93, 144, 169
4Oddyddss OW ¢ d fi L. japonicus 93, 14
sk dsOtcd dg
1 jto Ol]’ Is J dz L. japonicus 163
] Mists e e
dEztcOf ls J dzts dz e e
[ JeOdzmd dzc d H 6 Ols e e
R®BY j cOIststcd dz e e
ltesydj WJjdesdzt dg" j Mmtsj Hddzj dzd
L. cardiaca 73
L. quinquelobatus
L. sibiricus
L. tataricus

[ Oo OdzgH E dzd W s dzg 51

L. glaucescens

L. mongolicus

L. deminutus
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]l jteBOMEtsL dH e e
dlsOndMmtsL dH © € €
wlsOadMLdH D e ¢
[ j2¢MCjflssL dH e ¢
AstehdlssL dH | e ¢

[ J sBHEd-VAS/rfme BT dzs tsftcj HJ dzj dats € tsdzd
WdzOos sdetsd Hise o  dzOlH quipoigipbaiusd th teardadaGd-O L dzr -
tjedodse { shidd. s0¢ ¢ 6YQs®ddzdd iniPdgds t
matsy d. R L dH j dzsd W dyd tcts dcldedirdz: R WOdBADL tisdp!
ZOdBtsdzr " ddiz MisH | oy OqadquelpbafuP Slso OlsBo H 5
sO¢ d o dzOH I jcagtiata?( O Y O BIsdiB3c/ ¢ ) . bz 330
WdzOeo sdetsd Hise o  diOguinqyetgoatmsh OgOMtsf j smw o
0604, 56 dc/ d. cardmcaitsbBig @y fIsmM191, 17 dGc/ ¢

ydtedSitsa O 1. s. ftetso j d&zO dMmMmdzj Hise Odzd
WJ detsdzl dzr n Mt d o o4 Sz @onuls Mg B JtcMS se s o
t Ofmisdlsj dz' dgr 2 BOIsjtedOdz B" dz MtsBtOdz dzC
1 OdB sdzr hjj MtsH j to Odzd J W dzOo sdetsd H 59 z f
L. glaucesceng 4 , 3 0 NO , W demitgtuy ), 8 NO, 08 &G/ &) .
ZmlsOfatzis 0z Ylsts Hsd3ddzd ez M j 2 @G tclz{ tewmnRiruss ¢ J
W dzw b Isfyw WJdeddzf tetstf Odetsd H T, dn Mz B30 tc
fj zORl 458 8 (L.dpdngulobatug Hts 59 ,LOdéminugg /. ¢ 1 (
dzZOH L j d3dzslR2 demjidfgds f j tco " j B d2Otkzyddzd d dH
9jhJjmlse W j detsdzd dats 2 ftodtotsHT . [ Oy tstedzg
L. deminutus wo dzw dzd ) 2-( d &[S Y j d dz¢ dzsC I Otettisas@
(16, VBHO ¢ p Oden tz@rd ¥ ts dzd ts L dgeh/[7&)B].7 6 NO, 81

Jted du kyg dzt. ¢hponisus@sg 'lstsH s m-p I (R C {f ¢
B dzts 9" Wo dzj dzts MsH j oy Odzd j1 6 5 W 0z® o s ddfs
Widddzf estf OdeBGH B8 BeaA8 d WJj dztsdB élz" 32 Cdff
[94].

28



RA3d 6 sfmw Mo jHjddw s MtsHjtey Odedd HEE
HOdzdztse ts) deitsfH Ou . . rsE8tseo Jtopotbu ddzd d mind
dzOH L j d3dz" = L.gaporiudzig oL. quinquelobatus Polstster 9
Csdzdyd Mlsets HEBddz dz" = 9 M jMmlse o §jtej:
Edzd W d ydtetso Odadzts 2 d3d Is s Hs(Stadin © dgtdse Iz [ | ofj QIS
MsH j to Oded j H 2 gj dnds'odz" B BB tsdn 9o dHTSHO dz(
f zsH tsdetsh jdzedw, d o Mtelisa8lds MisMmis O dzv dzts

1.3.2. RLBYftej dsdH"

1 5 H O @&dzhgd.H. d 16Bjtc. s{tsdkzts 63 % dL oM -
ftcdtetsH dzr = M Heparjuszf@ tigistddsH 2018 G.
Isj tcff j desor j Msj Hddzaj dzd W , ftody 5 ¢ dts
Bddztedui M2 OCIsdodesMmisd f§ kMmisr teded € 59
R L o d B s Beonurus B ' dzd 9" HJ dzj dg' JqedHtdHT
IstedIsj tef J desdH " .

1 Oy dz' d3 & dzO@figfsts d Yydz' ~ 34 lSLOmUuBWZY B 7y ¥ IS
Bsdetsls j toff J detso ¥ jT JiesjHHsH{dejdREd W 1 j tco r 2 dtedH
cdzd S sLid HO® ¢ B dz (=dzj sdzzted H d dz) B' dz S E
dMmMmdzj Hiso Ols j dztaddidcalddb)stc OO j &3 J et MBH | o) C
9 L.quinquelobatusd L.japonicus [80, 163]. | fsimdzj HiIz® b j O3
L.cardiadOB " dzd dHJ dzsdW dydtetseo Odzr O ctsdz, 0Of c
GOl OGIdH[D, 1Y J InOdH j ey Odzdd ddHtsdHBO ISC
tcsH Milse j dzdzs dz W O tc d3O. quintfjypldbdes[dP]. o dbHYRdsChy .
chMsOol® " HJ dzd dzd d L Lds@rdiac)ddjdiass?” @ fipls dr dzts te d
dqedH b j ¢ d 5 LrddatsEl | L(SEGE] Oc dH ) , Cslstster 2
B dz tsB dzOtclzy j dz o ] iH Bhyzsbpkegigvidgidiames( ®Isfdatgm d Is
Is O ¢ yjj d§j 2Lgrsiacdae[172].
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HO H

HO OH HO OH
AN S ~
o) 0 —1 ©
§ § Ho” G

HO' GH, O—p-D-Glu A" CH; O—p DGl 3 O—p-D-Glu

Capmaruzn Tlapmarua anerar Aroron

HO H
HO OH
OH
Clove:
- © (o) o O
ac0” a1 b—pno : M : "
¢t CHs p-D-Glu CH; O—B-D-Glu HO® CH, O—p-D-Glu

Asorosux Taaupriosi Crermov

t dmMzWrStedzdzr dzj Ctslstster 7 qtedHBdHAE 7

Leonurus

RMMdzj Hsea OdzedY dedHBdH At ftotsW ddv
Leonurus R L dzOHL J B@erskuseyOdpls | " H j dzj dzts -[- ( tc
Oyjlsddzc Otef ©c d H, -H5 jOLdas[ Sefig i asj. dEdH Y, 5L dIHOdZzO W
LfdH ] BEMd Azt OdfsO QL Is § df ®) el dadzt8c O dzts o O
7-H | L S&ififdits e Odzts o 52 [199 M dARsLIs ' Is t6 IO turkestanicus
9" HJ dzdHigdL s8&Cn i Isd dzc Otcf O dHQIs G O f @ [DHEH O ©
121]. s oz f dfdztsi?. L.tataricus B " dzts EMmilsOdatsoe dzj dzts dzO 0
OYyjlsOlsO 2 Otcf OcdH O

stsdzd yj mlse j dadets j MsH j toy Oded § dqtedHtSdH 1
ftoctso tsH d dzts ! r sgtso ts2 . ¢. n Mo Ist
L. quinquelobatustf tc j 5B d&zZOH Odz 6 Otcff QBGIFeRO/ Oy J Is I d3¢
MtsH jty Odzedj ddHtsdHtse o dMmMmdzj H 5ol Q2kdz" -
Be/ 6. IL. candiata'sjp dzOtclzy ddzd HBd3d dzgd tetso Odzd |
sBh jJ MHjteyOddj ddHts{lAse MsMmisOse d dzts

] 1IN dMmMfEBdzd € d 1 J dzOtelzm+ L. cdadidgds ' dw
L. quinquelobatusiIs OdzH Otcls L ¥ Is 5 Mk 330t dzts BBz
fjtejmMudld dO0 O OedHO OyYjlsOls (o dzdMmlk
o MEzrtd M" iedzi) , d3jodzjl$lie]Om,43 %)
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r dilisj toff j dzeg dlzgls'd W d f ¢ tc s & O fizgtiz’|] jizd “dBonuteigs H @
shdseo dzsdd lsdesmwismy 5 Sdddyuj MSsdk Mis
Cdzj stcH OO ( ted .

t Mz4isdstczClsktodzr §J W Stcdilzdzdeminudds j tof j d
b1 ZOBHOts s SBdzptstfH Ddzesets Isdf O
sdlo2mMcddd Euyjde &3d B'" dzd ® " H J dz d&
L.japonicus dzj 56 j Isj tots dacFd@349157], | ,dzjus,H YO ds d2d dz
[191], o d dZdA0ldets dizj SH X Of tsdats o O¥37], Uaj fipdety WEIPOk A dz
i Odsdzsdz, o MY PEBSWEE s jCOSANAER J A ] d i Od
[165], § to J dzj ts G[Y6Q],jdag dsdz § Is j g t5 datiflf jots G J s § to ts dats dz
[157], Mted] dzj G J Ist tsjddig, ts cf1BBKj tc dzgzts dzlf188]. Is Ordz! s
ftoj dzj 56 j Isj tod di. japbnisusg G MY sd ¢ Bizy7 dels O
tejLEzdz sOlsOd3 d M dEpnedmezaR®Rd Y d Reinee r oH O dzdzts j
Wwodwilsmw o0 d &8 BBMddidsi sduimMcdds ¢t
dzj S slstster 7 HJIsj tof j[IB.o" 7 Mtsj Hddzj dzd 2
V Htozed Bsdérumsls OC 3 j B dzff detsB HzQls fp 6 j C
) dzOH L j d3dztl2cardmda fipls ddzd dHj dzsd¥dydtetse Odzr
Cdzj stcHOdz@B) [88led M. HIsj tolf j dz-dzO B W @ tz1© alzs 2
cdHtetsC Md g P6k]ds f Mgk tcts zOB H Odztso 52 M8,y d 2
15{- Isd dzdzj = ,j eme[#dSj Is d dzdzj ®Y § to fipff d&F154 §-ff-
B4 Is d dzdzj sY[HMd dz o )
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s Oyd Mis? fiy ddids O o IstcdIsj tef j detsd H 59 dL &y
L. cardiaca, © tcjLEzdz sOIsy yJ et B dzd (682]dz0 te &
CstesMdzco OW, 1 EMCOW s OV, Ektcfm9Sldkzsa OV M d
L.japonicuse " Hj dzd dzd 11 Istedilsj teff jdzsor 7 MmMtsd H ¢
d W dzsdsd misi46 LB B8, BO JU 596y H d dzREAR) dz dzlz
3-ts dz; 2| dpteaiz; H B jinelp etz PR, 0MwRH d j3dz dz;U-
O 3d 4ijdz

1.3.3. o¢&zZCOdzsdHT

[ dzw dzj Cslstster n odHBe fzmls’ tcded ¢ O
OL slstsfmtsH j oy O d A Ofig® P dztf dzji theef 2 RL dzOy0Odz! ¢
dzj sdzztod dz (L. japsmctsR&7hdtk esibiricus[130]. [ H d2OC 5 dzj H C
dimMmdzj Hiso Oded Vv, ftotso j HJ dadz" J Qo Mistetif & g
dzj 5 dzlz to d dzOL. sbirichns o9 p IssteT MowL ™ 908 ls { sk
Isj &3, ybt tOdzjJ dL EZyoOdzmw ddapdnidud dz' 2u OL
Mistsdls tlsdziIsdls: dzdh* Mmdzj H tacardiacaf187izd ) frpl
dzj Cslstste’ » 5B tc (@ LsydiZs j i rsuRBik Isjiindsts d J

1 0detsdzy J t©OMYfsMmistcOdzj dzdz” d3 CLehudsizts d +
weodw jlsmw MlsORdHted dz. [Jdz BTr dz tsB dzOtolzy j ¢
9 d H &.¢ardiaca L. japonicus L. quinquelobatusL. sibiricus, L. turkestanicus
[71, 92, 111, 115, 197].

[BO MmMBjHddel dzgdwv dMmf tsdz! L z¢¥ Is M japendatse s (
s 1 14].

1.3.4. 1twked] MmMtjHddzj ddv

RL Htokzedms ~rddi3dyjmMSédr SCtif tsdzj dzlstso
o d HIOEH&NuUrs, Missdls tlsd3j sdls! dzOdzd 1961 98], yd ¢
Wdlstsmisj tod dzts o, LW dtedetsa ts B3O M dzO, 3 d te dz’
OMm¢ steB d dzts 0 €8 144, 176) deG.Is r
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14 ANOtedBOC sdztsedyj M¢ Ow OCIsdo dztsyls i tod
ftoddid dzgj dzdj o d3j Hdyd dzj

sBso jteh j dzmise so Odzd § ddzmistclzdzj dzls Oted W
XX9j COf smMtsB Mise so Odzts dmmdzj Hiso Odzd ¥ ¢ ¢
dzj € OteMmise j dede’ = w©WOMIsJ dzd 2, sf toj HJ dzj dzd ®
IsOC % J§ Odz0dzd L &z Bdtsdaztsedyj Me ts2 O¢CIs
dqHJ desdW dydtetse Odzdz" = Mtsj Hddzj dzd 2 .

Lydlsr e OW tOLdr 2 ~OtOCIsj to dffiptidsdz: toLdas(s
jotetsf j2MEs?2 d OLdOBLMEB?2 &jHdyddzOr yjJ
161 d dF WOotdkOStsdtsedy MSkzs OCIlkdo detsfyls
LWWJgSElr, MowLOdede" § M oeBLHj2Mladj &3 dzO
sCOLT 908 ls OL lsMmtsH jdoy Afadsjr  asjyjjiefij lsio @,
COHdBf toslsj CIsd o dzlz ® OCIsdodesmisd MmoeweiLr o
ftocdtectsH , dtodHdH PER163[19Q dz¢ Odzts d H O d&3d

CA¥WJgCIsr, otsLHj2Mlseakzs hdj dzO vyJ dzlstcOdz} dzlz

1t f OOIsT dz0 s ) dzats bepnurug O fnds | gz g Ysm 'C
W dzw E Isfyw Md HOIsd o dz' d3qd d dimtf sdz! L ¥ Isyw
dzd o tetslsd yd MS d R4l @@mmbsttsdzgs  yj M SLOcardiadX Is d
fsHIse jto)Y Hj dzO Cozd ded ud M< d d3d d i daudligd® ts o C
mMf smMtseMlsotso OzO MisOB d dzd L Odzdff v, | Etsy @ Sxzapd o
Istcj o sy dz' = [BPdvadgd 2 | C Mis o Cfdinddg L SO
&ZO Ctr MOn YCOLOZ OdMdsdazdlsdyd MSze OF
HdOL j.f Qd¢ga tc OB ts s OQlriEED dzH [ OnteA it ts 18 O iy Pkl ds '
dtcd H BoffHjt®] Myj sy dO el OcdHO OYyjlsOls

] dZzOMmistsw h j jf tc toHtdsjdegvO ¥ Is iy w dfifyifrHoix) [s4 ofsee dz
OCIsdo dgtrfgszPtedzr = Htoj f OtcOlstso d d z@E)s ¢ dzlf
tc s HLEoNurus RL O J Misdds ,dJ yis@lL sdzj smdB dtecd dz,
dzO o OdzH Iz dzd W tSfigds[ jsd fftsiL defilsddd L (] MictsH Mise ts
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by yd flssteOds, daj § sMtcd o lsm j-dadis L ZROE ) lacg) iz
[110].
li2tesfteslsjSlsdo dats Hj2Mmise dj ftetsH
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Emdzsodwr ftsolsstcwdzd HOOYHT . RL Bl jJH(
SlsesdW dzf, oBHdr 2 tMSOSCAES" hjtEPdb @dzd t
slsWddz stctsear 9 Odzd , o SH dis tQd - g s @l ts © dztisdyg. d !
o tSH dz' 2 1 CMistcOC Is. t OL H J dzd dzd § Misj HJc
~lcsRBOIctOW d] 2 dO {f tsdzd O dydehrdzs d3 ¢ fipts f & 5 dz
94 dzd otsHB2 ydh bdzepE? diff Ol Eafts ((ted M.
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Ceripbe 500 T

DKeTpakius cnupToM 3THaoBbIM 70% (1:25):
1)48unpnt 18°C;2)2 w npu t 80°C

CHHpTO BOC H3BJICUCHHE

Orronka CIIHpTa 3THIIOBOTO

Boauelil skeTpakT

Otcranranne npH t +5°C; ¢unerparnms.
ObpaboTka UIETpaTa TPHXIIOPMETAHOM

OunieHHEBIH BOAHBIH 3KCTPaKT

Pa?,[[CJ'ICHHC Ha KOJIOHKEC C MOJIHaMHIHBIM COPSCHTOM

DIIIOEHTEI i
H,0 20% C,HsOH 30%.40% 50% C,H;OH 60%,70%
(5-10) (11-15) C,H;sOH (16-25) (26-32) C,HsOH (33-40)
AW < I ! 7 ~
Hpuaouner + MenonsHele coel-1 @1 @J12 @13 @14
* Yy o

OuneTra Ha < ’ N . .
xonomxe ALO; L Cymma upugongoes —s BIXX-JIMI-UD3P-MC

t dmMEzeisee J 3O o " HJj dzj dzd W o fzf mfm S L d dzld e
ts tc G OLdateminutus

sdzstetsdzr L O 1 dz¢ Jieseo Odzed j &3 f tciz & fg & off dz@
¢ d fndiS%.0 [ Bd&zOtelzy j dzd J JqecdHBdHTEE
toj OC Isifcpdsjlds  dzOd3d dztsB § dzL Odz! Hj G H 53 (Hi s
WdzOssdetsdHise M) tcOMmlseo stetsdy Odzé dzd-flgg ¥ Is F dzif |
254 d 365 dzd3) .

Il BHdzZriflO) 5 d - dstOndlalgteiz! dz' § + dad¥1GB " MG Y te)
diedHBdHT Odzdz" J L dz¢ OlsT B 4 HJdgV dzd d
mMsf zlsmlsezs hdrn Msj HJdzd ded?2 dzO € tsdzts dz€ §
mMzdidzz dicdHidHtse dMMdzirHisRO© dide dfjtls ts H3E dR . J

RMMdzj His9 Odzd j 9" HJ dzj dzdz" ~ ~nd d&3d yd MS d
s 6 ¢ O Hztemnirutus fsdzzyd dzdzr = fElsj B3 & tsdztsdats yc
1L dz¢ Jieso Odzdd MY JldBF 1 s dzsh dzdizdzt8 0 FoH J dzls «

pjh jMsoO WkOotsdsdHdds?2 ftodiesH' Mt fMdjH
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v OB dzd yOu 92 Milso O W dkOdersinizteg H B H j ddjjdEdE HAts o
Codzsdetsydets?2 rtetsBOISBEOW dd

i 1 Odd3j dets Asted3 T dz) [ f MOt Ofise tsted 1 dzOud
9-9 @ c t 1 RINO , (
1l M
( #,COOH
159%)
1 ATl to7 3o 16 195 sted Mls ¢ H,0, CHCl; 0,62
S 94 tudfsq 198 | ¥ 4 dzlsts 2 5[ 1
b-D- Yo j Is| 30% 50%
t6 O d3dzts G dz
(tklsdd
2 N I 12 Hon 20_[ 11 178 S tc q fr] Is ( H,0, CHC|3, 0,46
S d di3Y W Pte N4 dzlsts b sf 1 | CiHiO
J -b-D- yo jls 40%
Gdzs CtsL
(OMEOd
3 N I 13 Hon 20.[ 10 295 S tc d ff] Is ( H,0, CHC|3 0,39
o4 dc jodey A4 dzlsts a8l |
b-D-G % § 5 v o j ls| 50% 60%
4 N I 4 Hoq 2(1.[ 11 239 S tc d fr] Is ( H,0, CHC|3, 0,35
I ¥ ISJ Bwq 243 fr]SJ'ISd H215l]_ C4H1,0
b-D-G dz5 € 5 s dzls 1§ 50% 60%
(yddzOte ty Yyo jls

1 tod a3 UDHAE ] B j Ol ktcO @@t dzfs difinfitc Qs o stcd A3 .
ulstozC szt W dIp sdetwd HisB a3 (U d g dzfizj oinsHicast
sfMlsO¢O  O¢dzd ¢ tsdz0, tcOmY sdztsy j dzedj ¢ d
cjLizdz Qs GOEgzOEdL ©  §tfdzj ftetse jHjdedw
fsdzzyj dedz' 7 S dmdztsisde o5 d W jtedsj delsOlsd o dz' d
I'inhimep s bamy i Ciel \()tmax & deds = ¢235., 2
(+44 sONa): 271, 327, 408; (+AlG) 274, 300, 409; (+AIGHHCI): 268, 298,
397; (+CHCOONa): 272, 325, 389; (+GBOONa+HBOs): 260, 280, 377.
R s j ¢ Ists 35059 8400 QH); 1660 (*C=0); 1605, 1575, 15104¢);
1085, 1062, 1025, 980, 9Q0¢ dzd S sdz) ( L OWBH | &4 Pl é9 . C sdz'
ltod ftosojHjddd SCdmMzslsdesets 6 dH s ddL
CdHtesdzdL © ftsdizyj d" Oftfzy S S 16 end sl PBs d dz
2744 370 dzd3)-(+)dc ONFAFSQ O dks D 5L O.
454 Hd ddjHdgddgls W d y d to s 0 O dz§-{ -B-[BE O Rdzty dedy®] dsts
(tlzlsd dz) .
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Il ihifmep s 2daAmy ¢ NE0 H)bma o dzds = 263, 3
(+b5 sONa): 278, 386; (+AIG): 275, 395, (+AICHHCI): 274, 389;
(+CH,COONa): 283, 367; (+C4£OONa+HBO,): 277, 336.

R s j Shisy: 3368 OH); 1694 (3C=0); 1646, 1602, 1446, 1368\();
1275, 1160, 1116, 1Q043j "1 @R(g)eoc. d&ddsd)

1 sfdzy S dMdzslsdese s edHtesdzdL O HisidgzCulg tel
( 8 sOH) hax =#53, 266, 293, 3 6 7 -DEE)c dzf SHBE @d S 5L d H d&;
MowL! HYwHIseo jtcHddzd W jtod3j delsOIlsdo dzr d3 & d H t
107 e.

#5j Hddzj dzd § dH j dagsd W d yd tc 89 O-tsts dz® £ GGE
(OMstcOc OdzsL dH) .

1 dhjfmisfo 58 A-MY § € Igte0 H)bnax =853, 290, 320, 332
( +;ts0Na): 253, 290380; (+CH;COON3: 263, 290, 332.

R sMY j € s 341y 8350 QH); 1633 (>C=0); 1603, 1570, 1498A¢):;
1079, 1019, 983(L RO j decfizi] €5 d) 52’835 ¢

l ftosHEZCISOR SdHttsddL O dHj disd§¢ dadtst
MydSREWOH)#%x=2267, 368 dads)-D-{f)-cdgrs dtssip GER O te d

et jHddel dzgdj dHJ dzlsd W d yBEDOEZJSEHEHOS Of

Il ihimp s Hami J ¢ 5160 H)tmax =254, 2684 354
(+a7 sONa): 272, 268, 406; (+Alg): 270, 300, 328, 400; (+GEGO0ONa): 269,

284, 350408; (+CHCOONa+HBO;3): 258, 280, 388.

RsM j C Is 3448M2BO9QH) ; 165C30)fd3 1(554, 152¢
(Ar) ; 1088, 1&3(0L CdgjdedjSdmddg) o Ctsdz' yd ¢l é)

1 s5fdzj ¢ dfydztsls dats ¢ 5,90, 5% H tetfstEaflr ®j dz H Oc
dz¢ Is | S dadiglyf j € Ig 6O H)thax= 356, 2654 3 6 0 -DHEAB)G daf ChisL O
b-cdzd S sSL dHdzz fMowL+ ftsHIse jteHddzd W j ted3] &

484 HJdzj dzd § dHjdelsdW dydtcBEH-Dozsdzs € OC d
(yd dzOtetsL dH) .

RL dzOHL j d3dz' Ladentintstes® tzts § dzj dz' d dHjdalsd

WdzOo sdzsd HOMstE@ ¢ @ dzts L bt ;¢ d® € dsd jdzd dz y d dzO te t
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322rMMdzj Hso Odzedj] ddHtsdHtse d W j datsdz' dz
Il Cram [ RCH o
O dzO0dzd L d ke demisufus ts ©
RHjBsdYWdSOyds dtdutsdHtse tmikh j Mise dzw
[ RO o (tod). IsOBId. j tBo)r.j] tsB dzOtelzy jdz
ZOH L | d3dzl2demjiidfgds ¢ Otef O dH, FQytgdgHtdzc Otc§ O
Os L dH ). (ted M. 11

0 1 2 3 4 5 6 7 8 9
Bpews (virn)
[ M dsiCmes B3O sE 8OREBO ¥ tc AS dedidutus] © 4 & 1§ O ¢
5B SL dzOYj dets § tsdzts y1j 6dipisjc dApnjdzsd deioosaoRds v Is t86. t
fod dsj Mdz § S 6EGMOGORISI S &6 LcO .
U OB dzdTy@e SBROISSE e OW d U MIAP W HPEEA(f deta 56 i) M
Nt j Clstetsess ¥ tepfiphs j(H d dzj dzd 2 % te O L.demifutuftc d H & d |

Victs o |

o : : t, | Bmax :
o jhy HBJquZJdde’ dack RGC i & mz dHj dzl
0] d<¢ oy

1 1 Ot Oc d H 3,34| 210 | 363 M+H]", 385[M+Na]* 1

2 RLB®Rj te O5]3,71] 210 | 349 M+H]", 371[M+Na] 2

3 80 yjlsddze Otd 3,98 210 | 407 M+H]", 429[M+Na]” 1

4 14 dHJ delsd W d5,14] 210 | 389 M+H]", 411[M+Na]* 2

5 ds etsL dH | 7,21] 210 | 391 M+H], 413[M+Na]* 1

6 14 dHJ dzlsd W d8,14] 210 | 359 M+H]", 381[M+Na]* 2

}ed &5d wOdzdejso dzd dHydesdideoydd: (1) MmsdHddad dzd.
HOdzdz' = v A-Mifj Cds@Bfishy , o tej d3j asd MisHOjdtePdeds@dlg] W  ( 2)
qHjdesd¥ dydtetse Odzr ff zlsj 3 fnund e djsdeds® HNO dzd2rditiz’ uizq
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HO, H
\ \
M O O
RO = H & _\\OH RO :: H \OH
CH o 4
\O 3 N
OH 9Q OH
HO OH OH

HO
1:R=H;3:R=CHCO 2:R=H;5: R=CHCO
it dmzdzsE stttz CIskztcdzr jJ W tstecd3lz dzr JedHtsSdHTBY

L. deminutus

O 2Oz L W J dztsdz' dz'deminffisj H d dzd dzd 2

l tod dimmdzj Hse Oded d -1 BJ-ASTStH B 8 1 Cdz@H L | «
tstc ¢ O z@diinutustsf toj H j dzj dats MBsH j o Odaed J 18 f
ftoedqtocsH' . RHjdsdWdydtetse Odz' Mtsj v ddzj ded W
LAy § Clsteseml j SOUdp s dzlz y J dzdz" n ) ted N dd3j
dsdedL Oydd .

1ts tojLizd Qg3 fltfEd mMS Odzdtetso Oded d o
dHjdlsd¥dydtese Oder 14 W j dzd dzff tc s ,0 ds@)fmds.0

0.09+

0.00 T T T T T T T T T
1 2 3

T
0

3
3
I T I
4 5 6 7 8 9 w 1 12 13 14 15 16 17 18 19 20
Bpems (Mun)

tdhzdzt WtcEBOIstsctcORFBOr ,( 1 T3 WM dzdzd) M dlolstse
dL dzOH L j didaedinuiy® MisdmdzOd3sd B tsL dZOYyj dzgs ff s
1118Mtsc dzOMdzts9. IsOB dzd y 4§
vOBXZOYP JL 2Zdz SOIsT dmmdzyd Hise Oded W W § dgd dzif
L. deminutusizj IstsH s d3 [ §-R @il o

. , t, AMmax Victse J d
ojnjf  MSINIEId Gy gy RO ETZ gy sy
1 4-[-C s W jrddddzdg 5,48 | 328 | 353[MiH]', 191, 179, 10
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Cdmdsls g

173, 135

2 AJC W dd 571 327 | 371[MiH], 191, 179 1B
Gdz¢ C Otetso O
3 3F[-CsWidd 610 327 | 371[MiH[, 191, 179, 1B
Gdz¢ C Otetso O 173
4 2-[-C W j ddf 647 327 | 371[MiH]’, 191, 179 18
Gdz¢ C Otetso O
5 5[-C W% 4 dd 664 327 | 371[MiH[, 191, 179, 18
Gdz¢ C Otetso O 173
6 5-[-C 5% jadiddzdz 8,18 | 328 | 353[MiH]', 191, 179 10
¢ dMdsls O
(Adstese j
CdMmdslsO
7 SEW,j2dzOw | 8,76 329| 179[MiH]’, 135 10
8 s W jadedzizts y | 9,77 | 327 | 295[MiH]', 179, 135 2
¢ dMmdslsO
(dL BB te
9 2-[C =W d d 10,08] 327 | 295[MiHJ', 179, 135 1B
W B dzts y dzO W
(WOLjsdss d
10 s o J tougdsdd11,48) 254, 609[MiH]’, 463[(Mi 10
tlls d dztsL ¢ 267, | H)i Rhaj, 301[(Mi H)i
(ks d dz) 355 Rha Glc]
11 |] Oo OdzH &z dzq W 14,93| 332 | 755[MiH], 623[(Mi 10
H)i Aara] , 477 [(Mi
H)i Arai Rha]
12 I jteB OMC 15 15,42| 331 | 623[MiH]", 477 [(Mi 10
(OCIj tsL H)i Rha]
13 s J B W BB d 15,71] 265, 593[MiH]', 447[(Mi 10
tolzls d dzts L 345 | H)i Rhaj, 285[(Mi H)i
(dzd Ctslsd W d Rha Glc]'
14 s © j Bugdsd q16,92] 256, | 463 [(MiH)]", 301 [(M 10
Gdzs CtsL d 267, H)i Glc]'
(dLtsC o j to 352
15 [ jsdesL dH 17,27 332 | 769[MiH]', 637[(Mi 18
H)i Ara]’, 491[(Mi H)i
Arai Rha]
16 [ J2C6MC j §]17,67| 332 | 637[MiH]", 491[(Mi 18
H)i Rha]
17 s j &Y W P16 d 18,09] 265, | 447[MTH]', 285[(Mi 10
Gdzs CtsL d 346 H)i Glc]'
(OO O
18 [ jsdesL dH 18,78| 331 | 783[MiH[, 651[(Mi 18

H)i Ara]', 505 [(Mi H)i
Arai Rha]

ltod d&sj wOdedejso ded dHj dz2lsdWdSOydd:
L A Y d) Cdg@itshy |

ftsd Hddzj dzd W

BOfMiCis ctso

H Odzdz" n

tcOdzj §

e Od3dets L O.

(18) ;
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(2)

(1)

qc | M J Hq dzj dad
o to j d3 stz ) el zHa) teflo WKtz ( I © H J &

ftsd v ddzj dad W
H Odzdz" ¢3H B tWzg[ & § @ I8 OO B . AlFsAC @z CBIL O,

dHj dal



R L Wided e oo OB H g IsT @ d .M Hd dzj dz
ftotsdL otSHd B ¢ dz% QBAEp 52 v QY izt O Y j
CdMaBlso (W dtsr Co¥jQdisdsa, (Sl SH d j
¢ d B e) (

1 wis: Widdf s Odesdrtse dBjsl &ddSts
Widdzd SOdasdHO®B]. 1 COyjflaj W jdedcftcts
Bsdzj Skdz Wodwe lsiw 1@y dd e ©COWHE QIA6Y j to
18).

] ntSHJ OdzOdzd L O sO¢ Y j s toj Hj dzj dar
fosdLotHdr j 10514,f cgif lsd tz@dz | 185730 % j to 5 2O

[ O9 OdzH kz dzd WRis=Re[3H; RB = Arg;
]l j teB OMRits RoFRs=H;
| 4 sdz®LR{=HH; R, = Me; Rs = Ara;
[d2¢M¢ pYRsH; R Me; R=H;
| J Bdzd LR{=HMe; R = Me; R = Ara

HO, ,COzH

- COL I
HO——H ©
Hie™ Y o s
H——OH / OH H
CH,
H——0 OH
COOH OH OH

5(-s ¥ jajdt* C Oso O 5(-s 5W jdizzdzO™ € (i
(0]
o]

. \ OH

OH

HO ©

2-[-s 5 W jufedzizts Y dzOv S d Mdzts ks ©
{ dfMzdasSSi wltkSlsbktedy j W Stdkd ZOd B & dz

Wjdeddzff totstf Odetsd H 59 Lo deodE@utus j d3dzts?2 yOMfmisd
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1§ 4 toLydenghutue " H j dzj dets d d H J 7dgdsd) WHdd v telis(e?
{-C W jrddddzdzOw |, CH[frrdstisiRdddzddOd ) dzts Is ©ts-W g dztizy dzO
Cdmdzsls O ( dL =gtz Is ¢ s ¢ § to( dzdek jsisyfi-Hffsds d
Cdzs CsL dH ( dL ts%%g fsuzthd i 8 irlp)d dztsa te t8 o3 st
fsHIso jteHddzd dzOdzdydy o Mmrte! j tOdajj 9o
Codzsdsydes? RtotsBOScOW dj2 W dkzOotsdsdHTBO

vO0Cddz tsBOL s5d3, { 5 -OtdzOdde dz'Ols @ls OdAgO HILCj a3
L. deminutusz dz®dzj dets MtsH § toy O dzd JO dzls 4 W iz ezt dzth & H
RL dzdftsjlH d dfjrdgddlsd W d ydtetse Odzr  olL. depdhutusj d3d
off jtcoar j. uvOCY] Brdzd off j tcorQjdz 9 "4H jddBjddE ts

3.3. RMMdzj Hso Odzedj B dzj tcOdz! dztsle deminutf)ls O o
lted dL Eyd dzdd dzOMl dejnidgdrs & datstc @ detstals d W d y
72 1dzj o3 dzls O. [ &zv MmdMmlsj BOIsdL Oydd H Odadz
CazOMmmdwW dCoyds s e ddy Ofdd s | dedidg digg dzls s o
sBi jCIsORr (BHFUclstz’ IstcOd3d € tot811@] o5 dalsT ) [ 15
RL (BOCttst dzj d3j delstse AR K,dzg Si, ¥lg, dzONsdz,y | 82"
( s OBG. . stcOQodzgdlIsjdz' dz" 2 tewH dHJjdelsdW dyd
B4 ted MdzdxJ ded™w dn CBdzyj debteOydd o (f
fMdzj H ¥ I d d3 K& > Mgz S> Cl> Si> Al > Na
v OB dzd YWsHL Ptey Oded j BOC test dzj @3 Hallemmutus dzOH

i 1 OLo OdeimddBsdUd| 1 tiHJ| usHjtey @ } BEtejh d
g/ Ldzj d3j dg| fd dse ts| 5B dzOtelz ) we/ e dLdijte]
ts Is, bt

1 ¢ dz¢ dzd dzd Al 1 320 5

2 s Odzqd 2 K 0,8 42000 27

3 sOd yd Ca 30 14500 5

4 s tcj dzdzd Si 20 480 5

5 [ OG dzd 2 Mg 0,2 4300 5

6 1 Olsted 2 Na 0,6 42 5

7 HjtcO S 300 3700 5

8 AW tsts P 20 4400 5

9 M dzts te 4 | 200 3600 5

Cdzj di3j des' K d Ca o dmMMdzjHkz] ssd ©OMm
Csdzdyjfmlsej d MemlsOodwels 42000 &e/ Cc d
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AdLdBsdtsedyj MM Ezicfstigk o jsdzdd® H dzv  tsB J fr
YdL dgj dedzr 7 ftesyj Mmtse o e OdedL d3j Y j dzts
Zyomisdj S 9 BtOLBOdd +{ dzj Clstedyd MSd

OCkdo dzsmisd ofjs oeosLBRZHdE =  Mdhsj o
(W kzdeS yd tsdzd tc 0?0 disyfdjf Isdgjdig 0, dz M J eH YO, dBsL O
SCOdE) . [ ABAEELOs s L ZOUdls) d dbs tsd o
f jjtet Oyd, kyOmise lzvtdds oo Ofjtatisunjlsifin @ rte tfipadj,- W
Ho GOl j oz dzgkd Mdfglsj Bz U deso j SO [ 12

[ jIstH BB j St dj |s gt £ o 0 Gzdzs 2 f

5B dzOtcley d dzd- 5 & dzektE GV ERE] S s T )5 dasdgp H I JSIO
L zOydlsj & des jFe@&0 () cayRdzd &b, Bo( 2% ) kEU § ¢

(9,1 fe/ sl fr di3d ¢S tetst ddj(ddj,ddlsas o g (BIXY OF
Be/ Ca) , Slsdesmwh dafmw ¢ kd bttORJS st dz
Gtolzf fr 1 dzj a3 delstseo L. dim@irutugf dggzH T ls B dzp dzO B

Fdzi dz' M j dzd v € s dzh dZBrtsBag & o Br > Ene> Ti>> Cu> Rb>
Ce>V>Mo>Ni>Cr>La>Nd>Sc>Co>Li>Zr>Y >Ga>Pr>Th> Gd

>Sm>SePy>Sn>Cs>U>Be>Er>Eu>Nb>Yb>Sb>Ge>Th> Ho >

Te>Hf>Bi>W>Re>TlI>Ag>Tm>Rh>Lu>Pd>Ta>Au>1|>0s>Pt>

Ru>Ir.

v OB dzd yds HL jlticy Odzedd IeRdpS isO R ¢ totst dzj dz dzls s o

L. deminutus
- 1 OL o Omd dzd yg ltejHj|eBBH]j ey Odzdq 1} BGEtej h dzt
/|1 dzj Bj] M BotstsB dzOtclz] dL d3j totg lsiAf.
1 1 Oted Ba 0,0050 67,000 5
2|1 Jjtod dz Be 0,0003 0,025 12
3 1 ste B 0,08 41,000 5
4 1 tots O3 Br 0,4 26 5
5 1] OdzOH \% 0,0070 1,190 5
6| 1 dfmdst Bi 0,0006 0,009 11
711 sdzr W W 0,0008 0,008 16
8|] OHB A& Gd 0,0003 0,098 6,7
9 ] O dzdzq Ga 0,0005 0,153 5,4
10| | OW dzg Hf 0,0002 0,009 13
11] | j e 3O Ge 0,0008 0,015 15
12| | sdz! d Ho 0,00003 0,0103 8,7
13|71 I MY Dy 0,0003 0,058 7.8
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14 [ o tets i Eu 0,0004 0,024 8,5
15| r j dzj o Fe 0,3 600,000 5
16| | s dzts | Au 0,0002 0,0002 >50
17| Rtcd H Ir 0,0002 <0,0002 nd
18] RiIsted Y 0,0002 0,280 5
19| RIsls j t6 Yb 0,0002 0,021 9,7
20 B SH I 0,2 <0,02 nd
21| stsB Od Co 0,0004 0,410 5
22| [ Odzls ( La 0,0004 0,610 5
23] [ dIs(d Li 0,01 0,330 5
24| [ s Isj Lu 0,00005 0,0027 14
25| [ Ot O Mn 0,003 115,000 5
26| [ JH! Cu 0,2 9,100 5
27| [ sdzd B Mo 0,005 1,190 5
28| 1 Jd BH( Nd 0,0005 0,580 5
29 1 d S j ¢ Ni 0,02 1,070 5
30| 1 dtsB Nb 0,001 0,022 7,9
31| [ dzts o Sn 0,003 0,036 9,2
32| [ Mdid ] Os 0,004 <0,004 nd
33| 1 OQdzdzO Pd 0,001 0,0018 27
34| 1 d&zOIs Pt 0,0007 <0,0007 nd
35/1 tOL j§ Pr 0,00004 0,145 5
36| t 4 ded Re 0,0005 0,0079 12
37 { sH( Rh 0,0003 0,0032 15
38| t B dH Rb 0,0008 6,500 5
39| t kIsd Ru 0,0005 <0,0005 nd
40| 4 OO G Sm 0,0008 0,096 7,9
41 o dzj Se 0,04 0,080 23
42| ¢ jtcjB Ag 0,0007 0,0037 18
43| & € OdzH Sc 0,03 0,520 5
44| b Is tc 5 dz Sr 0,005 91,000 5
45| " lzte’ o Sb 0,0006 0,020 12
46| U Odzdzc T 0,0008 0,0053 14
47| v Odzls ( Ta 0,0001 0,0009 20
48| v j dzdzh Te 0,003 0,009 >50
49| u j 6B C Tb 0,00005 0,012 8,3
50 uvdlsO Ti 0,06 9,400 5
51| utsted Th 0,0004 0,103 5
52| v kzdzd m 0,0001 0,0036 12
53 L tc O dz U 0,0001 0,028 6.8
54| mtets d3 Cr 0,01 0,78 51
55| AJjLd Cs 0,0002 0,035 6,8
56| A jte(d! Ce 0,0002 1,21 5
57| A d dz€ Zn 0,04 25,000 5
58| Al s Zr 0,0006 0,310 5
59| CteB (! Er 0,0003 0,025 9,4

1 OYdzj 2h dds BICtetst dzj Bj dalstsdz W o dzv j Isfyw
MEHi Ly dsmY o

[184] .

1 dzOy J dzd §

Gj Bse dztsB d dzj ,

Zyomlse zs h j (

BOLCE OO Gftej Hj dvjlsfw
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5B d3J dzj , ¢ o3 § WdtseBtdn Is oL AsjolO dzdb8 te Gnts j H d dzd |
Cfisdes?2 IsCOdzed, WOCItetsea Mo j tolsr6lo.Odzf o dz
OClkdodes EZyOfmlselkzjls o Htesyj MmMOn tshmisO
d B3z dzdzsc s Blso j Is O, mMddalsj L § rvs d BJd
$ObOdzdL 6, @YY dg QepbeOdhdmnndd d
[124].

R L sB dzOtclz ) j dzdz" A Zdz' steOd3d C tets1 dzj d3j ¢
9 0dkzOHd?2 d =Rtotsds. ]l OdzOHd?2 EyOfqlsekzjls o
odzdw jls dzO tej G =figAs fyler¥ d fiflsjt@H § fiydidipls § d3* , W o
Bdasd B dsadBdud M dn 2 eMicigiBso0CsHd delzj Is
Wittdsj delstse  { dgH S teddedes? Mg fls j o3 f SHH
cdzs CsLr © Ctetsod yYyjdaztsej O d MddMOjls o

456G dzZOMdzes IstejBtso OdzedWds 4 A (A XIV d)
L. deminutusts f to j H jindsHdedey Odzed § Isw ) j dzr 7 d3d Is O dzdzt
tcjLEzdz IsOsOd3 OdzZOdzdL © o' wWoaddzd Mtsslse j IsMmls
vsOBdZdjj@tsbd ey Odedd bWy jdzr n B lsOdzdzse
L. deminutus

. . 1o Hj d

) 1 OL 9 Odzd 4 Md@dud ) wisH e Histf zfMmisd
md dgo 5 dz Zec/ €@ .

g/ 49 L dzOyJ dzd ¥

dzj B tsdz|
1 s OH i&d 2 Cd 0,018 1,0
2 frhaowg As 0,120 0,5
3 t skls! Hg 0,007 0,1
4 wo ddzj Y Pb 0,540 6,0
1 sdzlz yJ dedz" j tej L zdz! SOIsT Mo dH jIsj dz¢ M

L.deminutust O¢ tojL jtcodese s dMlssydzed ¢ O 1 dzj d3j o
ftcd ©OL&Judy = §Oksdsedva, O LOCY] it
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3.4. RMMdzj Hso Oded | € B tsdzicdils detisaity fiyfip o fgdsia
dzZOH L j d3dz" = L.tHesnen@ukzts o
[ dzv  OdzOdzd L O € tsd3f thddgnaiziatdstf ¢sizlz & dgds © & @
flsjd fjtcjetsdSd M oHWA df f Otetsdy [ 11]
BJ Mye jIsdz j ftoesL tOYydz J ¥dHSCtsMmisd, dzj
MfjuydWduimMSdds L Of OG s5@2 N® ! &S & fi) It js Ofg rdtet
[ Odz! dgj 2N d2 O dz0O dzd L f=td 8 o8 ts H d Hizefis@iEhs s
My jSlstetsdzj Isted Yj2X]se s d3j IssH O
RHjdsdWdydtesea Odzets 16 Mmtsj HI],dzj 4zd 25),,67,
3 kcédzj otBH,stcBBH O 120 1 WdtcO® B dzb 15 detd22 CiWiy
WJdetsdzh d C OteB sdzgsdl 2 ) ApMzssr M€ sBsdzj ¢ 2 dz
CdfmdBls) 161 btdlsj oy j diped jp, M OB dzdzj dzG ) . (
] sdzkz yj dazdz" § H Odzdz" J ModHjlIsj d Misealzt Is
Cod3tf sdzj dals OGO H L § d3dz’ -~ L dietend @ dp@eiomsy & Is mw fn
fd MEodlsj dftgjdatwfodk)izd &, 68 d34lls Rdz 3, B BOEH W 68
ZOW IsOdzd dz d3j Isd d&zOy-yls Ol Bzt 1 (, .93 %)d, 8k ¢ dzj
H d ( oHsksited ér)d33j3As d dzf j dzls Odzv Y S @IS0 ( HB1c @ DU Y J f
iHddLsBEIsdd¥ IsOdzOIs (13| B&ehig) Is d difpdiaizd dzte
f Odz &3 Isd dztso 52 CdmdzsisT (14, 5%) . RHJ
Mtsd Hdadzgzbzf j sdz (1, 04 %) .
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L. deminutusy d M dzOd3d tsBtsL dzOyj dets ff sdztsy j dzd 3, 6,12td4, 6B dz) s © dz0 fiff Bzts s P B dzd

78



v OB dzd Yy G sy tsdzj dzls dz 2

MemMls 09

f Otesd3 dzOH L j dgdz' ~d etsrie chQudzRIes

ftesHEZCIst

] 1 6] dgw . |
: : , [ Bdzy SEdf wtsH ] oy O
o jh jf ZHjtey O g4 t54 HJdzj dz W 16 dslz ¢ ik B, %
d3d dz
1 15, 46 sOqsy ddd Cibb. 2,36
2 16, 30 [ bfjsd Ca bls © 1,04
JdLsBEL( 3. 07
3 16,800 " w s owds2 ( CrH20
4 16, 96 USkejBjdd CiHra 5,05
5 17,04 b-q t5 dzts dz Cikh © 1,62
[ d ( odsslsd &) 9,77
6 19,15 : _ C
Hddsjlsq ey j g rE2
7 23. 58| 8S -UAn@wOddE C kho 2. 13
8 24, 27| ydinj ¢ j dztse OV ury . COOH 0,67
28 | dzL & IZBE A
9 24,76 Steq BiblsPdz | Co s Oa 7,46
tfdHdtsSmdH
10 24,90 1iSMOA]UYqd CiblhaO 4. 43
1 J dzgls OH j yd dzt 3,17
11 25, 17| ' ¢ BOMIUIEY cmio,
12 25,40 rddLsBRIdd CiHs O 13,54
3, 8s,te8] d3j Is d
1,2,3,4,5 11,009
13 25 79 ¢ s 0cxdpages 0| 5282
Bilsddz Oy
o 5,36
14 26, 27 8-y J H ¥ j3siziz CiH. 0
I B q &6 ¢ ks d &t
1,-2 Co bz 04 4, 05
15 27,24 5 da sdzn 4 € O
¢ fdrsls
vtod di3d Isq dzfd | 14 50
16 28,85 (¥dt fOd B Cibi@Si :
C gl
[BMjJ MBHJ ) Oded j 8381
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3.5. RMMdzj Hso Odzedy SCBMBY sdzj dzlsdetsc s M

rdteder | SCSdfMmdzsist yOmlsekzels ot ddesed
stce Oded L 30, 9 btsds ydMmdzj o Wistedidtetso Odzd
ftesyj MMOn~A & VI§ dsasdetsigls Jlstc Odzm S e §f yd d d
MsLHOdedd BdBOSIsdodz n UzifiRf d H dz'fds Odizsto fiX) lstas
Ydtedzr » SCdMmdzsls dz20 ftesW JdzOSIsdSkz d Isdy
Mj tHntpdgte H d MiIsT j, Okzlstsdddkzdztk j, o Mt Odzc

RLEZyJjdedy COyd mlse j dzdzse s MsMisOoa O y dte
Im/ e (6dzOoa O 2, 1. 2.3.2). l R"AtH] ~te
YyoOmils.deminutuse " dzd tsB dzOtclz ) j dzr 14 ydtedz =~ (
OstsBtse kedzjtesHO tsls 14 Hts 23 (lsOBd 14
OB A tsdzj dzlsdzr 2 MsMmMis©e ydtedz" = € d M

L. deminutus

T jlvtedodOdz dets| Atstedzlz l o] A3 tSH ey Od utsH ey @
-9 ( } ¢ 5zH J o) (Be/ ¢) Mmeddd,
d3d de
1 Ofmr M jdede” | ydtede j Sdmdzsis’
! f;g[}gnggﬁgdma 14:0 4,13 0, 08RO 0,44
? ;é%ﬁzggg”qd 150 5,25 0, 02R0 0,09
ol (?%Zdzfg o4 @S 160 6,783 3, 4 070 18,41
4 {:Oo[tffjjgzgtégdma 17:0 8,833 0, 07080 0,36
> | l;ﬁjgztéggzts °9 10 | 11,722 0, 8820 4,76
° gg%azg fgo % 200 21,169 0, 25N0 1,35
"l é%ézgzigew 220 | 39181 | 0, 33K0 1,76
® g?%ﬁzgggdzsa 230 | 53406 | 0, 06RO 0,33
\Jddz0mT 7 jdedz § dtdz § Cdmdzsis’
1% C?%Zdzgg gm(sg 16:1n5 | 7,76 0, 12080 0,65
1014 gchln q 500" | 18100 | 12,534 29 K0, 0] 11,82
11 o¢ 5 3
ygﬂm‘gg‘u °| 18107 | 12,743 0, 4910 2,65
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12 sdzj 8 OW .
[ ddetsazi o 18:2n6 | 14,489 7. 78440 42,03

13 | U tsdzj dzts © -
gjq%its lsgdz 18:3n3 17,454 2, 20KN0 11,96

14 | ) sdzH sd dzs 9 @ . .
vzdBBBO dzOMm" h j dzdz' A 5,1ND,12 27,5
w30 dzj dzOMmr M j dzdz” A 13,41N0,25 72,5

15 tojLbEd sOOd 0OdzO dzqd L. @emmutude@rHsLOjdzsd" dg)
MtsH j toy Odzd § 8 dzOMr h j dgde” m  yfyfidgjoer n SCtflshy
ftoj 5B dZOH O] ls {108z 4AZdu)] dafsofPly j Qtcd detso OW (4
dzj dzOfmr h j dzdz" 7 2 SHIkzsB C dgsk yOjIs 6 M HJdz
COL HJjddls! dzO 9, dsls dals jlklzts o © Jf Szl dE& o "Mjd te(de"
Cdmazsisr . [ s3] 4O Isdpd' jnddsists ¢ & H tefdatzeh gzi6 sif §)aiAr
CdMmdztslsr (4122 dAs3MeMats etslst (11, 96 %) d fts¢
(11,82%).

[ dats dzj sd@fvdetfdzjltizts o OW S dfdztslsT wSlsdatsmw Is fr
CdMmdzslsOds, dm HijWdydl fttdetsHdls ¢ dOkk
MdMmisj d3L OB tsdzj 9 Odzd ™ o5 ¢ BN qzj BB AiftssiCdtatigs sl Y C
Motslsdztsh jdzdj tIsdm ydtdzr n Cdmdsl, f tsf
slsted yOlsj dz' dzts o dzdffiytgifilslz H de®) Is Hngj o v j1 WipEEle jdaiz's
mdmlsj d3r o tStoc O.dzd Ludgid Is Qjj lstAtse ,j S Qulsts  dH
f tdsj B dzj)ded Wzts dzj dets o OW n-3% d pdziels &) o OW  nSBY f dzt
fMsmisOo dit:d. s sthisdesh j degdj HOdzdzr 7 Y dtodz n
tstc ¢ OldaeminutusizOn sHdIsfw o ftejH]jdZOR 1: 3, 7yl
Hist tsdzdzd Is j dz dzr 2 dMmistsyded & B f7dztse ™ 7 3 d

3.6. stdzduyj Mlse j dzdetsy MtsH | tey Odzdflgminutgs] o

ltejHO Otedlsjdz’ dz" 2 MCteddeddee C Oy Mlse j
L. deminutustf ¢ OL O dz, Yyksts o dLEyoj sy mr tc! j
9 Cdzs yos h d?2 Mt Hddzj dzd v W J detsdz! dats 2 i to
WdzOo sdetsdH " ), qtedHtSdHT , MOY tsdad dz" O d&3qd
(§. 3.1).

81



1 tod sy4d dab | Ctsdzd yj Miso j dzdzts G s MHj b
dZOH L j d3gdzts?2 L.de@ifytss] d M sdz' L se9 Odzd IsdIlsted d3
My jSCltecsW stz sted yi MEd2 d&BilssHT (6 dzOo O
odJhiMmlse ) dzOH L j dgdderfinutuststc® P dzO @ Mfmdzj H
fJtod3dOdze OdzOIstsdzj Isted J 2 Msmils 0o d dzts 3, 30N
HzBddz dz" = 9 jh iMmlse, ftesojHjddzr 2 M 3t
EMlsOdztso dls! o dzQudeningusd = Hed QPO dzdj o
s Odéddz 1 7 NO, 02 %.

S sdzd yd MB o jOd#&2 dzd L JedHtsdHtse HtCOL O
L. deminutudntsH j teXL 19460 , 0 5

g zdzd3Otcdes] MisH | toy Odzl. demitfutzsdo tstfizistd Hitgg d Is
yd dz0tetsL d H fn dmf sdz L s Odzd j O3 HdWW j toj
s fls Cle0fdats 03 %. s tdzd yj fivfojd didgalgts dif OB dAS
9 dzOH L j d3dz'L.HentnietedCooz@R5 R0 , 1 1

O dZ2OdzdL dtezw Ctsdzd yj Mlso j dedetsj] MtsH j oy Od
dimmdzj Hzj BB M" 6! j, ©ftejH]jdddad, ybs o
Csdzd yj Mlsos MsmBOoadzv jIs 0, 37N0, 01

{ftiHn] idhPprPBdHss ftosotsHddd M §d
BBj stsH O e dzO M dzts AagXI2. §LOOQ&&IWW15 dwBA.
9o SHtsStcOMIis o tsted d3'L.Aenmtndtuty  fiplst @Gso Nits 1@ ,%4 8

1 tod Eils Odets o dzj dzd d Csdzd yJj Mise j dzdzs G t
Oz desC dMdzsls dMf sdz! L s Odzd toj OCyde oL O(
0,2% Mfdtoclsseor d@3 tOMmlse tstetsds dzd dzc d H tc d dz0O.
fsCOL Odz, vylsts 9 Idz@minyjudgdzy g toty tg ds @)@z@6 3 fi) i @ dR '«
MotsBtSHAZ = O3 desC d MdzsIs .

stsdzd yj mlse j dadets j sftej HJ dzj dzd J Ofm¢ tsteB
tstc 6 Oldz@ehinutusf ctso sHddzd i  tsdgsh 4 8 Isd Istcd d3,
COyd Mlso j Is-d & B @uzts O j d2ts ddd dzH s W j dzsdzw IO dzO
OdzOdzdL O o dMfjdzjjy z nNdstE@tcmoOtdad j] Msfils Os d dzt

tdLkzdz IsOIsr ftetso jH] ddzsets dimMmdzj Hise Odz
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vOBdZd Y@ jlEdz SO ftejHjdjddYy ¢sddujn
dzZOH L j d3dz’ AL. derEei@xzO A

[ j 566 &s6 q U]
. sCOL O] dz
gtSH | o)y Of g
LR O 10l s . i (f edER N =257
So qd | O%
esddzr dz" j 9 jhj
(1 jtcBOdzc OdzOls s & jj kst 3.30 002108 | 0,05 | 1,64
Is © dxd dz
zeddz dz" § o jhj
M Sty 56 tB) 15 b v 217 000806 | 0,02 | 1,15
Is O dzd dz)
(o @fg?%ﬁ;gg‘g - 1,02 001118 | 0,03 | 2.82
Aj desdzC OteB tsdztso ™
(o fjtjmujlsj 5.05 004401 | 011 | 2,24
"Wt | dse e G
A mﬂiofgfidéqidzr 4o s 0.37 000372 | 0,01 | 2,58
] 5dzd MOR OB H " 6.48 007370 | 0,10 | 2.92
RtedJHGBIHT
A S R 0.91 001183 | 0,03 | 3,34
A g?%lizféf fr]g;gsls(; | 316 001759 | 0,05 | 1,43
OMC s ddse OF C| 52986 % | 042557 | 1,09 | 2,07

3. 7. RLEYJ dzd § Hd dz20d3d € ZOC st dzj dad W
Ldemi naztnudatseo W = 1 tcdB O2 C Odzt W

r dazodsd ud m<¢ d4d sy M’ dzO ¢ s dzj dad W
dzj COteMmise j dgdzr = twWOMIsj dzdw " MoawL Odzr M O]l
ksets odzdwdzdj ©SOLdp OW GC IS EARBOBE P fMgsp dz
tcOydsdzOdzdL Oyddl e mDodcstsfsls  FO dz! dz" d3d [z M) dzts &
fMr o' w dzj sBraHd®@s B'" dzts dMMdzj His9 Ols ts
sfdatso d 7 Cledkd i nuptbuss OS] Gt HJ ddls!
BOCMd BBOdz! dzf d3 9" AnSHBBA HOdzdzr 7 Mtsj H d dzj dzd
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3. 7.

Mtsd Hddej dad 2
f tofs &gzd Jgefyls & dzdzs |

17 odzts
(tcOdzj J

L. deminuus( Is © B dz.

1. RLEYJ ded j

stec OdzMtf J ydwW d yd M¢ G
d dqiecdHtsdHba eani dz@H W S d3dzts
Yt H]dzj dzd §

dHj dzls d %W d3y.qd2e.52)0 dzde" 7 dzd ffs.) W &,

16) .

vOBdJQwE®dmy J ydw dud ME 4
L. deminutuds tc © 9 J

oM o] Hj dzj da

} . . . H4BBHJtey Oded J, d3g
o jn jf 464 Hddej ded [dmb’| Aojls] ubje
1 4-[-C W jAddddzdzOv ¢ dfil 0, 53N(0, 48NO0, 08N
2 4-[-C W jedier C Otetso OW | 2, 15N(0, 53K i
3 3[C W jedier C Otsoa OW | 2, 33N(0, 50N i
4 2-[-C W jedir C Otcso OW | 1, 79N i i
5 5(-C W jedier ¢ Otcso OW | 12, 832, 79NO, 16K
6 5(-C s W jaddodzdzOv S dfi 2, 57N(9, 31N1, 22K
7 stsWj2dzOw Cdfmd 0, 42N(0, 02N i
8 s s W jwfedtlzts ydzOwv S dfmdzl 0, 83N i i
9 2-[-C s W jvdeddzts ydzOw ¢ 3, 25N(0, 27NO, 39K
(WOL jdzsea OW ¢ (|
10 sojtoydfstddds ddetst du | 2, 6 3N(0, 35N i
11 [ O9 OdzH zdzd W tsdzd{ 8, 14N(9, 69N2, 27N
12 l jeBOMEtsLdH (O 3, 22N(4,53NO0, 93N
13 S j i W pEwizZsddsL d 0, 53N(0, 40NO0, 07K
(ded Cslsd W dzste d ¢
14 sojtoydfsedr CsLdy 0, 63N(0, 58NO0, 05N
(dLtsCe jtoydlstsd
15 [ jsdesL dH @ 1, 20N(1, 41NO0, 23N
16 [ jJ2¢tsMCjflssLd 0, 43N(0, 49NO, 07N
17 SjBfWPREsds CtsLdf 3, 58N i 0, 43N
( Ofistc Oc¢ Odzd dz)
18 [ jsdesL dH ) 0, 33N(0, 28N i
4z B3O W dzO{ 9,22d3¢ / 7,34 1,33 0,55
o zd3d3O W j dzd dzff | 75,6736 / 40,02 30,3 5,35
C W jedder C Otetso ™ j 23, 038 19,1 3,82 0,16
CtsW jnddodzdz” j € 14, 19 3,1 9,79 1,3
C W jviddzts ydz' j | 4, 74 4,08 0,27 0,39

s Oyj Mise j dzdzW 220 dntsdgts dr sad iz © & § © dzEaf i)tso v

yoe jIs¢ O, L demigunisiistzd 4O j Is fgw
dzd fyls: w o .

sflsOo

ftcl] HNIsOo dzj dz o
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4 zddkzO W dzOo ts dzts d H®memingtusfipisdifislO owday j Is 7,
Yo j SilOB 3 osc/ 6,0, & 5fliskics diw 7

stsdazd uj Msdftetsy Pdefdzi s o dzdMls! W M
Yo j STPHE, 30 &6/ 6i, 5,903 5Mldjes/dev.n 1 @ dzt @t ts &£
CdMmozsls o IbtOsj ftwedasHdlsmw 23,08 oG
9T Hydzj dgdzr = W Jjdzd dzff etstf Odetsd H 59 . ltesdL ofs
poMtcm®s o dzj COtMise jdeder 7 tOMmlsj dedw n, St
Bdzs ¢ 7 o deoMuiuglBds H3D160).

stsdzd ud Mise j dzdetsy MBHJ ey Odedd MEezdBBd3" dte
M jS oW slbsdkj sedyj MSdds oBjlssHsdr §5¢0L
L. deminutusiytsH j te dIsmyw 1, 15 Ni0Q ,02840 0,90 1 %9ij loS |
0, 39N0, 02 %, HiSHjtoy Odzd § flz d3ds" W dzO o ts¢
1, 28RN0, 02 9%,0,96 1yb0j, 0S2@4, 0 , 93 1fiNDj, s0tHE)e ( tod fi).

1.40

1.20 1.15

(=] —
=] [=]
(=] (=]

Cojep:xanHe, %
=
(=3
o
=
(=]
=

JIHCTBA IIBeTKH Credan

CymMMa HpHOOHAOB CyMMa GIaBOHOHIOB

t dmEzdast s ddzd yj Mise Jj dedats § MsH jtoy Oded § mizd
WdzOos sdetsd Hise o dz@uemindgdz” = Stec OdzOn

3.7.2. stkzduydMmlse jdzdetsy MBsH jtey Odedd dtedH
Yyomlsde mi nautlaujsyj dzdd o4 cGJjlsOydesdzdzsets f j to

[ Odzj j] OB BN dzts ftotso jHj dets dMMmdzj H s
WdzOos sdesdH B9 o  ddOdeminudgdas 2 Is jy@indzd J 94 Gjl
fjtedtsHO.
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lted dLiEyjddd Mmrt!'w o WOL' BREltddL O
JedHBBdHS dZORtHdhsM: o §@&%Hj dzOR 1, 03K

J dedzgj (WOLO BEItsdedL Oydd) Mz 330 to o
ZOHL jdi3dz" 7 B OdzOn MtslsOoadwdzs 0, 95N0,
yojlsjdadw o f dztsH tsdatsh jidzfy 0 2fiNDts [D03j%s fdf o jO
( ls OF/)z.
vsOBdZdYyQ@ (1 Ezdz sOIsT st toj HJ dzdetdzgits 1) sz
WdzOo sdaetsd H 59 d dtedHBdH sl deminutuszbD H Us jj dgdptsiA
9JGjlsOydsdzdzsets § JtedsH O

[dbesdsedu) MEdJ
( § »e6;t(P,f)=2,57)
RtcJHBIHT

fiMmlss MBE AOLO 9jG]J

—-

S0 qw | 'O%

el

Il zssdedL ©f 1,03 0,01478 | 0,03 | 3,31

Ko jlsjded| 1,12 | 001138 | 0,03 | 2,61

] dzsHisdetsh §j 1,05 0,00957 | 0,02 | 2,35
2020 6.,

fvmditenr dzm ¢

ANdzOo tsdztsd H '

Il ZlstsdzdL ©f 0,95 0,00797 | 0,02 | 2,15

Ko jlsjded,| 1,02 | 001118 | 0,03 | 2,82

] dzsHisdetsh j 0,89 0,00621 | 0,02 | 1,79
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[ OCMd &30 dz! dats § MsH j to Odzd J sfdats o dz" n G
L. deminutugsizOB dz¢ HOj Isqw o WOA.z yeojlsjdedw (tod!

P 1,03 T~ 1,05
Z 105 05~ 1,02
§ . ' . ~4—CyMMa IPHAOILIOR
= 0,95 Cymma ()IIaBOHOIIIOB
0,95 i
0,89
0,9
0,85
Pasa Paza nupereHns Pasa

6yTOH11331’.{]I[1 NIOAOHOMIeHIIA

{ dMkzddst s ddzd U Miso j dzdetsy MtHjtey Odedd Mlzd
WdzOo sdetsdHis® ©  dzOH. demigdeiss: s®s PigaPds s d
94 G6jbsoOydd

s O0Cdd3 sBtOLtsd3, SOy Mlse jdedz" 2 MtslsOo
Yyoe jIs¢ Or, L demeigususisisitizd yOj Ismw  dzj L dzOydlsj dz' o
MsmlsOo ftcj HMIsOo dzj dz o dzd s+ w o . 1 Od B
WdzOo sdetsdHise dzOC Off dzd 9SG rls. MWl ofned¥dLids ! iyt &
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] jdzeyd S HoszjctzBdzRW, ckBO BtOlsdtsw2yjod:r
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2. 1t GjLEd SO0 o&BdC s weffdiy jofj dx
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Mrwesrgdibsd 1 fdHjteRdMO ddmis! jo d-dojl
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fsoMmj g Misdats; dzO YOh j dzd ) lafoSORE das dztsoind
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ZOdzd ydj HtlzL o MbwkSlkttOR o jdyds o;
fsfjtej HdldgdL dzZOSC OB § stesh ¢ 59 OdidEei] MGk
LfdH]jted3sdMO dzdMmis! j o, OwsOflsy toeaz d3d)ls jtsendsjs
ftedmizh ddsd Hdzv yJ dz dztse s L.demiduiugsj & 'tots fizdztd
o Mistej YyOb Isfw WtcOa dzj dzls s B dzts &30 dzdz’ A
oz detssBtOL A" 7 S dzZjlssE, O OS] WtOg
posdzsmMC s ( YyOMmisdydets ts5B dzts B3O dzdz” R )

3. 1 dzv sftej Hjdzj ded W smhdzs o dz' n Gtolz
OOddlsdyj MSdj tjotydd B dOtlkzy j-ted dzdzd s
W dzO o tsdats d H ts oChinodg,j FO&W d B dzOtclzy j dzedw dtodH s
dBj Is s H d GGz@dadw O

4. 1t jH OPEGO®FBSHIS I Ctddyj Mlse j dzd
dedsdHtse . [ §Ilsd B3Odhddi,ls ¢ ipeded @elsdsj 6
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mrt!:w 1 d&d3, Mslsdash jddj Mmrte: j d + ¢l
i3d dzlz Is . [hdBSO &Bjbsuded N3, 31%. {ydd
BjlssH S d dz@ ts Lizsfipdsdefizs o d Is ¢ jv f tod G S H dats iyl
sftejHjdjdd" deduisdrHtss o dhmMmdjHEzj Bsd
dted H ts @ h.Heminutusls tc Q@@ n SH d dzts i &z®@= fsly 0, 7 3F
1, 19N0, 02 %.

5, t OL OB 5ls0dz0 Qs dedfsw JJ G Isfo | dzdzts G ts
W dzOo sdztgf Istse tsd3 H W VW j to fipfujdiCis igeDls tsulgy Is to d
BilssHdSd N2, 98%. ok 3di30 tcdatsgjL. densrutysks 5 O oizff
ZORBH IS d2®n ftsjJs 0, 6 6 NO%02% yjths @, 6 ®&
BjstsHdSd jHsdos siddas fiyls ¢ .

6. 10 thdtsOddd t©OLtOBBISOdd » ojlt
MHj e Odeminutuss tc Oiplg d3d3”  d to f dzfs d egfs dzidiin Z@3dB %
W dzO 9 ts dzisdfjH tsBj dzj j O, 5%

7. ) niSH stso Oteso j H Y MESE  OdzOdzd
f5C OL Olsj dzd  Hdzw yj dz dets ¢ ts, dL dzj dz yJ dz
L.deminutus s tets$¢ G SH dats ig dagninutudz2 , IS tc @as'H O . 1 B¢
cjLizdz sOB" (s & W OttdRBOS sy j2dzs2 MlOIls! d

8. 1t jikd: sOOB tjMkztemse j Hayj fMOs ciss
02 5dzOR] tufidzMS et 1 ZtewlsMEtsets 5 HZA®
s tej HJj dzjzdgts )y O lds @lisdeminutusn s fls OB &7 j B N 22 3 4
Hts 85, 2R5, 80Mcdixs Oy d s dzdir R7 11, @t Odrfis & fiplg oy 0
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17 o1 ¢ 5. tor1t o1 Juso R dud1 10t R OA
vir1?2zr1v1d41d Ssuvutdosuvd dum[ ]

5.1. (1 0OLtOBtIsC O Isj n dzsldademigutis + € Mistc O

CCMstcOCIls MkatsmtsE B2 H §lis@aydrdgslés d tc s 9 O da
dzj S OtefMise j dzdese s M o' W o odH] tslE O f
Il bdazdydy s EEYgr + CMistcOCIsT MsH j toy
HsLdJlzs IsMfw, BEZHtsBd o IstcOdzmi stelsdteso € j .
dtslso Ot Od3d, § sdzlzyd deder 3 dO thdetse § 51,1 o,
63].

[ dz2v tOLtOBBISSd Isjnddsecdd U demibum®C Is
IstcQo r Octslstso dzj dzdzzes o ff j tod tsw figotgHls jddpiwd 2:
2020 ¢. ( ¢ dz. 2, fisPeigsse B )L ¢ MistcD@ Y jofgls ¢
9" BtcOdZO dBZOyYJ teOydw ) Hddodd yj MSdna Iz fi
dmf sdz' L s9 Odzd d3OGcdzedlIlsdzze 3 h Odz§ 2z Hdzv
fr te 6382

CCMYJ tod d3j dals @' digs s gdgBd'dats” | § OwOBY Iste
9" nHO {1 CMistcOS,Isd d tlztf R sy B8 M oLl dz@iputsisizts
IstcQo

[ OC Md &3O dz! dzr 2 9" nBBH 1 € sk Ishd Gf j itk friw
dmf sdz! L 59 Qizf @ | b d Rtisedmyg) =i20%, O3Q, 6®o, 70%,
iz "  dtedHasfdiv®e iz g’ W dzO ofeaddifidte | d
fsdzzyj dedwv 1 CMstcOCIsO MEritsets or BtcOdz MY c
dLodzj COJIs dzOdBBdzj | odzdtcdcdmsgas Isd o dzo
{Jlsd BOdOdaBR tc oy O Milsld ycfrhs sts das ] wed § Ml daBe
1:18. 1O0Odlor BEWIs 1w@2d W dzd | Isj BB j tOlsztc O
fesyj M’ o 1 CMteOSydddzs? Mmdjmd. [
1 CiteOSydd wodw H)lsifw +50Uu (lsOBdz. 3
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v OB dzdyi®y J3A Zzdz! IsOIsT
9" n BIHCOMIstc OC Isd o dz" ~d tead jHNsjdfmildseo

SftejHjdjddY filsddOc

dd LY dx@iputsisizts d

stcOor
] Ot O®j Iste UBSHjtYy Odzd j. %
- r
N R NI R R pcppps

20% 27,26 0,28 0,31

30% 26,51 0,28 0,34

40% 25,11 0,32 0,32

50% 25,65 0,33 0,37

60% 26,42 0,35 0,41

70% 26,00 0,35 0,40

80% 20,88 0,32 0,40

90% 14,27 0,30 0,29

96% 10,26 0,25 0,14

t OLBite yofmlsd

0,5 d&®i 25,51 0,35 0,42

1, 0 s 26,42 0,35 0,41

2,0 d&®i 22,90 0,34 0,38

3,0 d&Hi 25,70 0,34 0,38

5,0 &&i 24,56 0,25 0,30

7,0 d&di 22,44 0,15 0,24

ussisdztsh j dad
L CisteOc | dz

1:8 23,49 0,25 0,23

1:10 23,34 0,35 0,28

1:12 23,78 0,35 0,34

1:14 23,86 0,38 0,35

1:16 24,08 0,40 0,38

1:18 24,78 0,44 0,42

1:20 24,75 0,44 0,41

v B j Ok O

400 b 26,76 0,50 0,34

500 ¢ 29,39 0,52 0,50

550 ¢ 26,71 0,51 0,48

60U & 27,12 0,48 0,40

65U & 27,96 0,43 0,42

700 & 27,48 0,40 0,45

[ dzw ZMmils Odzts o dzj dzd W o to j gl tdlzd$ MG & Gels O Cizls §

stej 0 S Ols dzts 2
ftosHtsdzy dlsj dz dats ifisls t O Sos]j ditg jdzdlz d2'CO@ IS @stpdzj d

tcOMMydlsr 9 Odzd

1 CMlsteOC yd(

LYW jClkdo datsls:
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X100

¢ HXi L C fls tc O Casjdho j@if o Miskd j dv s + CMseOSydd,
mi 3O fdned. ,f . dn.
15COL O] dzr L WY CIsdD dzolls ¢ il Oidis s @ eizd d ¢

Y-100
E

CHYfi o' ReefMlstcOCIsdody R ojh jMmlse (9% slsdzsh j

Ei ¢ tsdzd j Miso j dzdzts jC ffptcOiS is{@ dzfiE o j " j Bplso o
L OdB iz h L WWjClsdo dzts fls €zO B A8 A WIS w15

LG MYdgitelEs j .  of jCusAS tstdais @ Cfss fiffls@o ddz 120 i d3q dz

60 d3q dzlef1§,3 Ols teRqlsiziz Is). ( s OB dz. 37

s OB YD) 8BS OLOIj d 1 WWjCldedgsfisd { Cfls

ptc] kY Halpls OC s O W OL

Y

b

S:

b

- SEdsOCS|CYYjClsde desfls: 1 CMlsteOC yd
LEMmY Jted &3d dz %

17 60

1 271 60 80,88
37 30
17 90

2 271 60 79,52
37 30
17 120

3 27 60 92,85
37 30

] OBz BHfopBjd foddjte wLOMYU]IlsO Jish W j
| Usfip OCIsdodzr o5 o j h j fplsjodgsigdz0dsw] fiffS @) depnitudis

H dzw L CsigOR B GabddO C W YW j Clsd o dztsfiyls L ¢ fpl
L CMistcOC Isd o dg figlis fiply Q) 8FEs® O d3
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v OB dzd YO IBAEMIsteOCIsdoadzr = ojh jMmlse (MY J

1 sCOL Olsj dz CCMstcOCIsdo dzr §

4 SH J tocXo0 diyf,j% ' J 31,07

] dzOy desfpls:  Mr te! w, 6,15
1 0,9546
_ _ 12 0,2995
datsHj ey Oded j§ dzO fr]lslzl]’c;d'3 5,099
X 1,3540

lT"otsH 5 lsdatsh j ded ® 28,85
WWiClsdoedetsmis: + C Mmlist 92,85

RMABHY L fodkzyjddz » tjLbEd sObte,
sj rdesdzse d yj MS OwW Mma j i3z A btz i jindafemigutus M ls
IstcQo

1 MmMsOHdWw. ]l SHEtSIssa CO M g W, g’ te! J
tcOL i3] O yYyoOMmlsdy 1, 0 B, ke jhdeOsls 100

2 MmMlOHdw. ]l sHetslstsa C O | € fMistc Oic fl flaft®ls
liIsddztser 23946 Oz | S MistcOG j dzls O ff sdzz yO& Is
M dclotsatszsec s tOMlso StcO;

3 MOHdW. 1l sdzkyj dzedj tsBi jJH ddzj dzgddsc ts
Miskzq j dzj 2 1 CMsteOCSydd MmMtse dzt HIO B |§ d3YEIBYQ ISCE
LCMteOHSWdues d (st w dedets ff j toff d3if ''s dzs O ez
BOGc dzd Isdzts?2  d3j " Odz€ d :

1 CodsOEBOOW, G 6 Mrt!w L Odzdeo O Ils 1¢
1 CMistcOcdtetseo Odzd | ftoslsj COJj s 1 2fpf d te3s telziz
dLodzi yidedy MmMdzdoe Ot Is yjtejr Wddz ste 9 MmBt

2 Cdzs OBy ©do O Is 1A 810Is dzes e dffdc ts | dats |
9 1 CMtcOCIstste. CCMstcOS yde § toofisthd tsls HOE
dqdLrLodzi yjdedjy MmMdzdoe Ot Is yjtejr Wddz Istc o B

3 CdElsOtso R OL f stcyd® 960 ds@btfint tef jtedstom v
9 LCMsEB@BBEEY Osls  CMsteOC yds 39Y ddgflstolst
dLodzj yjdedj o BBl jd&3j 740 iz, tslsy d &3O Is
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4 fMlsOHdW. fudmMlsC O fYodzkzyj ddtes - dL
mMfdelssesr § dLodzj yddedw orHjteydoOsls 3 MM
slsWddz' Istctser o Ow s IRy dift dsditd. ! &

5 MlsOH dw. I 7 f Otcd 9 @ dizdizj Is tjOLFIAS\)j drlg dmtdze® |
i fOLOYydy 2.

6 MIsOHdw. JIrmehdeOdedy orkwyt¢d ftod
IS4 U4 Q) BOMmtse, dL B3 dz yj dzdj ¢ sdzlzyj dedetsa
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1ts HOdzdzts2 Isj - dzts dafsie f Bpjtcfis @8 2 Linfgregutligs © dzd
fsdzz yf dzisthj Bd CMistcOC s Ol " fiftstHs e 5C MistcOC Is ©
Slsdetsh jdzds ¢ MRB:L 80NENE O8d dz

52.R M dzj H 5o Odzq 5 ¢ B iHAQRIESE O € Is B démin@us ¢ &

ltejHO Oted Isj dz' dats COuJ Mise j dzdzr o3qd O dz0
1 CMistcOC Is§ 8 g zHtedmMizisMmise dj dqtod H ts
HzBddzt dz = 9 jh jMmlse, ORJqdsSdmdAsls, O0dS$ Od

[ jlssHBd auamC MistcOC IsfjHdglsfd b % tsdf tc s 0 O dzd
qicdH s EtHestcOC IS03EHZz BEOMIs 63BHzdzf f & tcls © 60%ls d dzt
Isdzz yj dedz” 2 My Jelstsos?2 twOMmsotste Iz Giafts Od
fsdzzyj dedv o sHdsEe tsMisOls SOy d fif sz ts sy j We jt
Mtsd Hddzif degdY z2MSE OW Y tei®$ d f)tsezts ddze d3if) dzd v
] Otc O dzdzj dz' dzts fteso SH d dzd FntlctsBOIsEtOW d 8
L. deminutus R ) dzj H tseorOlcs{drdi2Odzd f dzO MBorhiilzd @ B -M-¢
107 T @27 tOLHJ dzj dedW d fnytfzes leds OidssEhiviiafin dapdy iy 1sCid
(dzjiHo. B H O (Jdetslv:o2dzj.dzd § ~ foits 3D s ks ¢ @Plsigfip O dzv
) sfydzjy tBHEPBSEEMHE®SEs dd2Cd §sdij " Odzd o
ZOC tej o Odzifl Of5tdhde 1dRi0 B s dzjOj R 1els dyBd dxierinOtdsds j
L C s iPEBs Istc®oezd 5B dZOtelzy jd@ L tsdy  OH
fdded ¢ts d € to(CAss atsd s ypots) dis, B-@) @ ts ff Gz Prs P O o d3H
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sBtcOL 503, COyJ Mise Jj dedzr L2deminusug 4s © ) Is tfAE dlsHES d
Moo jIsMisakzjls Md@®eOo.z dqiedHdHB
521 usfiiis®w] gy Odzedj W4 detsdz! dzf = Mtsy H
[ JIssHtsd Cr [ RCY{ b s tc jdHdgddz MtsH j oy Odz
Wdiddeddzf testf Odetsd H sar1 dgv WidOBEEHBYE shHlzr 52 o
1036 ( ssydzOw ezBwY @ ©)o twWOMgdz M0 Pds Is®RO
dz' stcOL oS 5o 152 BOdzj r90dzs gizyp tz@y 1 & tsel3y
dLodzj yj dedwv fsdsjslotygHsdrflsjo,so @ z@sy j2gdes§ . o 2
OdzOdzd L " tsdggh g Mists JZ0 € tc Ols digsj?L Hfdix olds@edd glztHffrpds jd
© o9dHJ] MiHdzgjets L dzOyd dzedv ( &B3c/ &SP, bkEydls
1ts tiLEzdz SOOd ™ dddmdijH tsas@ digWid dstscr Odzz’
s Hddpdedtse d udz' § kol Ogelyd dzfdegunutasis tc O o j
( o BH). Is8&P dz.
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018

0,04

(L0

- — T —TTT T T 1T
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
Bpensa (sun)

t dMz@IMicts BOIssetcOBBOr (1 88m dads) M dqtolsts
L.deminutus Yy dMdzOdzd tsB L dzOyj dets 1 18 dytisyg joxadnjdz
Is OB dB9.y J

VOB ZBYO MicsBOISScOW dyud Ms O  f sH odd  aEBfmis
MY j Ctetsd3j Istcd dfi 18ifts j H § dijsHee P dadinutuds tc O o T

9 5y Hddzj dzd | tr, B omax Oz ESIMS, m'z
9-9

1 [4f-SsW j-H dddow ¢ 548 328 353[Mi H]', 191, 179,
173, 135
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2 4[CeW j-ddz® S Ol 571 327 371[MiHJ', 191, 179
CdMmazsls O
3 3[CsW jddz S Ok 6,10 327 371[MiHJ', 191, 179,
CdMmdzsls O 173
4 2-{ S j-ddzs SOty 647 327 371[MTH]J', 191, 179
CdMmdsls O "
5 5[CsWjdd= C Ot 6,64 327 371[MiHJ', 191, 179,
Cdmdzsls O 173
6 |5{-SsVW j-§ dzdzdzOv ¢| 8,18 328 353[MiH]', 191, 179
7 stsWj2dzOw ™ ¢ | 8,76 329 179[Mi H]', 135
8 | s GV ezt ydzOv | 9,77 327 295[MT H]', 179, 135
(dL A te
9 2-[Cts W j-of Bzdzts y dg 10,08 327 295[MT H]', 179, 135
CdMdzsls® (%O
Cdmdzisls O)
10 | soj teygisdids d dg§ 11,48 | 254, 267, | 609[MiHJ', 463[(MT
(tokzls d dz) 351 H)i rha] , 301[(M1 H)i
rhai glc]'
11 [ Oo Odzh z dzd % 5q 14,93 332 755[Mi HJ', 623[(MT
H)i ara], 477 [(Mi H)i
ard rha]
12 | 1 jeBOmMSBLdA 15,42 331 623[Mi HJ', 477 [(Mi
H)i rha]
s &Y W PEwmdrs d dt 593[Mi H]', 447[(Mi
13 (ded & BIsdw &BY 1571 | 265,345 | H)iRhal, 285[(Mi H)i
Rhd Glc]
14 | sojyjfsdds C sl 1692 | 256, 267, | 463[(MiH)]", 301[(Mi
(dLtsC e jteydls 352 H)i glc]'
15 [ jodesC dH ¢ 17,27 332 769[MT HJ', 637[(MT
H)i ara], 491 [(Mi H)i
ard rha]
16 [j2C6mMCj | 17,67 332 637[Mi HJ', 491[(MT
H)i rha]
17 | s &3 W Pesdzs C s 18.09 | 265, 346 | 447[MiH], 285[(Mi
(OO0l ®dz H)i Glc]'
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18 [ jsdesl dn I 18,78 331 783[MiH]', 651[(Mi
H)i ara], 505 [(Mi H)i
ard rha]
lted 3 yOdidf sd3j ud dz" MmsjHddej dedv, dHjdsdWwdsOyd

dMfsdz Lso Odzd j &5 9 jMmlse MtcOo daj ded v .

15 tjLbzd OO Od&OddL © ¢ wNdiddesid s
Mtsj Hd dzj dzad 2 I fds™® dzts & dndeds,OC Bl ts Mz - sd3 B ts5dz
tcOMmMisdlsj dz' (as @B )iz tcd §

v OB izdyi®s sdzd yJ Mlse J dadzts J§ MtsH J1Ey © dzdft ¢ Migts P
Mk - lisdgminutuds tc © o '

i} #tSHJ te) Odzd
06 O vt HJdzj dzd J§ (N S.D.
CCMtOS
1 4-[ Cs W j-H dzdzdzOw € d fy dzts 0, D006)
2 A[CsW j-ddzs C Otetse OW ¢ 0, DDWB)
3 3[CsW j-ddzs C Otctso OW ¢ 4, DIN
5 5-[-CsW j-ddz¢ C Otctso O € ¢ 22, G4 N
6 5[-Cts W j-H dzdzdzOv € d f) dztd 15, 030N
7 stsWj2dz0v Cdmdsis 268N0, 05
8 s s W jfwfedrzts ydzOw € d fi9zts Is ¢ 1, 27 N0,
9 - St W j-f Hzdzts ydzOW € d dzs s 0, 47NO,
Cdmdzisls O)
10 S 9 teydistdds ddesL dH ( 3340, 05
11 | O OdzH Z dzd W s dzd 5 L ¢ 16, 27NO0
12 l jeBOMEsLdH ( OCs 5, 82NO0,
14 so jtoyFlsedzr CEIJdHsSS o j toy 1,120, 0 4
15 [ jsdzsL dH ¢ 3,86NO0,
16 [ J2¢sMCjtflstsL dH 0, 67NO,
17 S BT WPREsde CsL dH SO PRIS 387N 0, 06
18 [ jsdesL dH ) 0, 37NO0, (
g4 233O0 W dzO9 8,33
o lzd330 W j dzd dzif | 74,49
ftoetsdL o]
C W jedder C Otets o t5 7 27,63
s W jnddodzdzts 2§ 15,45
C 5 W jwdsddzts  dats 2 1,74

) od B) yOSag ddzj dzed™® 4 d 13 (lOBdz. 40) dzORGH(Jd

4l BBOt dzfstpy A W dzO o s dzts @,83twtpe /it fHstOdzct
j dzd dzf to s f OWAshyls @S Isdf to gifATHE]ds W Ch4i | 49 O dzd
OOSIsj todfftesy H fy z® otedfdsi @mjuius s j 1 d ddj G269 j d &z
Cdz¢ COtesor o Cdfdyidzs)s fBFsO®Sdv jIs 37, 09 %
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W jded dzff totstf ©tlets 3y SiptdsjcHs E2C OL Odzdets?2 ctolzf '
o' MsC ] Mez20pOyBdedizd W sdzd 5L d H[EE ¥ 1-F dz@zdzts 23
¢ dfMmdztslAdzd / ¢ ) .
5.2.2. RiMdzj Htseo Odzdj ¢ tsdi3f sdzj dzls dztsa ts
17 dzs ftetso j H j pafte dfta Cledefg deis(l@ Lo istc OC IsO
L.deminutust j L zdz! sOIls™ tslstpjay4 dz@¥ o IsOB dzd
v OB dzdy© s BB tsdzj dzls dzr 2 MsMis©e y dtdz - ¢

L. deminutus

" [stedoJOdz das| ABteBE ] o) (HtsH | toy Oded j| 4 BH | 6y G
ROV ¢ sllzH j o iz d3d3d
ded W
Bd d
1 OM" " jdsdz | yqteds j Cdmask:
1 [ dgtqummdlfsqbdg 14:0 4,14 0, 76N0, 1,10
2 b gzésfgg'zé Eg 150 | 5,241 0, 45IN0, 0,65
3 ! @gdz& ﬁdgﬁbdé 16:0 | 6,788 24, 25280, 3527
4 [ OgthGmOd;GBdlsdé 17:0 | 8,833 0, 39K0, 0,56
S H ‘éa%tﬁz‘é dlszg 18:0 | 11,723 3, 628N0, 5,26
6 0 EGO?% d&59 200 |21,208 1, 290, 1,87
7 '3 qurJJ Jeeod 220 |38996 1, 05K0, 1,52
8 o t“;ddgfn‘sdz‘fsdlsdé 23.0 | 53,06 0, 3410, 0,50

1 J @OMr h jdadz’ jJ Ndteds § Sqmozslse
9 [10d BB

Cqfeso (| 161n5 | 7.761 3. 136N0, 4,56
01 [ &) d defsq @zt 18:1n9 | 12,505 2 1040 3.06
11 : 3
u Cfgno?ﬂ% (}42145 SZS 18:1n7 | 12,686 0, 63180, 0,92
12 3
| ddetsdzj @ OW 18:2n6 | 14,399 10, 2aN0, 14,96
13 y - 3
U gq qdzﬁ;sd‘izé Igzg 18:3n3 | 17.526 19, 9422K0,| 28098
14 3
1 ??%ﬁzifgs 20:1n11 | 22,185 0. 54180 , 0.79
4 zdwgBmO dzOMr h j dzdz' A 32,1MD,70 46,7
42330 dzj dzOMmr h | dzdz 36,63\0,75 53,3
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3AKJIIOYEHUE
0 pe3yJIbTaTax no u3y4eHuro GapmMakKoJIorH4eckoi aKTHBHOCTH
NYCTBIPHUKA YMEHbIICHHOTO

Lfens uccredosanus: nposectH JOKIMHIYCCKOE U3YUCHHE DKCTPAKTA CYXOI'o
IIyCTBIPHUKA YMEHBIIEHHOIO.

3aoavu uccnedosanusn:

- ONPEACUTE TOKCHYHOCTD IKCTPAKTA CYXOTrO MyCThIPHHKA YMEHBIICHHOT0;

- U3YYUTh CCJIATUBHYIO aKTUBHOCTD,

- U3YYUTb I'MIIOTCH3UBHYIO aKTHBHOCTE;

- M3YHUHTb aHTHOKCUIAHTHYIO aKTUBHOCTB),

Mamepuanst u memoowr. xcrpaxr CYXOH ITyCTBIPHHKA YMEHBIICHIOIO
(OCITY) Obu1 nOMyuen myrem TPEXITAIHOM SKCTPAKIMH METOJOM Malepaind B
AMHAMUYCCKHX yCIOBUSIX, B KAayecTBE HKCTPAreHTa HCHOJb30BAIIK BOJIHBIH
pacTBOp dTwiioBoro cnupra 60%, NpH 3TOM MONydeHHOE OOBEIUHEHHOE
H3BJICUCHHAC yIapUBaJM HAa POTOPHOM HCHApHTEINe, CCNapUpOBAIN 1 CryHIEHHYIO
BITSDKKY  BICYlUMBanu mpu Temneparype +50°C B Teuenue 8-10 uacom J10
fioiy4enunst cyxoro ocrarka. OCITY mnpencrasisier co6oii IOPOUIOK  CBETIIO-
KOPUYHEBOTO [IBETA.

Dapmakooruyeckue MCClenoBaHus nosnyyennoro OCIIY mnposenens: B
COOTBETCTBHH ¢ JloKymentamu «OG6  yTBepiKeHuu paBuJI  J1abopaTopoii
npaktuk» (M3 P®, npuxas or 19 uions 2003 r. N. 267), Good Laboratory
Practice for Nonclinical Laboratory Studies (FDA, 21 CFR Part 58, 22.12.1978),
OECD Principles on Good Laboratory Practice (OECD, ENV/ MC/ CHEM (98)
17, 1977). Uccnenosanus IIPOBOJIMIIMCH Ha OeJIbIX Kpbicax Jimuuu Wistar. Onenka
pesynbTaToB 0OpaGoTaHa CTaTHCTHYECKM WU NpE/ICTABICHA B BHUJE «CpEHSIs
Besunna (M) £ cpemmsin  kBajpatmunas  omm6ka (m)».  JlocroseprocTs

YCTaHaBJIMBaJlaCh COI'IaCHO f-KpI/ITCpMIO CTHOIICHTEL
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Pesynomameor uccnedosanuii
Onpejenenne ocrpoii TokenanoeTH

Octpyio tokcuunocts DCITY onpeneisian no meroay Kepoepa (A.O. Jloiir,
M.®.  Capuenkos, 1994). Tlpu BBeneHun BOJIHBIX ~ pAaCTBOPOB  Hperapara
SHTEpaNIbHO B J103aX 0T 1000 10 5000 MI/Kr, ruGesu KUBOTHBIX HE 1a0JI10/1a710Ch.
lloBenenyeckre peakuum u coctosiHme Y KpBIC, IOJYYMBLIMX IIpenapar, He
OTIMYAIACL  OT  KOHTPOJILHOM  IPYINIbI  JKHBOTHBIX, TOJIYYaBIIMX BOJYy B
dKkBHOOBeMHOM Kosmvectse. DCITY moxno othectd k 1V Kjaccy («Berecrsa

MaJIOTOKCI/I‘{HbIC») Imo Knaccu(pnxaunn TOKCHUYHOCTH BEIICCTB.

CegaTHBHAsI AKTHBHOCTD

Cenarusnast aktusnocts DCITY ONPEJIC/IsIM € TOMOIIBIO TecTa «OTKpbITOE
none». HcembiTyemblit npemapatr B goze 50 Mr/kr u BOJly (KOHTpOJIL) B
OKBHOOBEMHOM KojidecTse BBojIm | pas B CYTKH BHYTPHIKCITYJIOUHO B TeUCHHE
3 JiHeid.

Kak Buno u3 tabmuupr 1, CITY cumkan JIBUTaTEIILHYIO U Bep'rﬁKanI,I{ylo
AKTUBHOCTDL JKMBOTHBIX, MCCIIE/I0BATENLCKAs AKTUBHOCTh BO3pACTANA C MEePBHIX
CYTOK NIPUMEHCHHUS Npenapata. YBelIMueHHe IPyMUHTa U CHHKCHUE KOJNMUCCTBA
0OJIIOCOB  CBH/IETEILCTBOBANIO O CHUSKCHHHU TPEBOXKHOCTH KMBOTHBIX. [Ipu
BBCLCHUM SKMBOTHBIM TIeKCeHalla HaGJIONalM yUIMHEHHE CHA JKHBOTHBIX [10J]
BimsnueM OCIIY B cpaBHeHHM ¢ KOHTPOIBHOI rpynnoi na 30%. Ilposejennnie
MCCIICNIOBANNS yKA3bIBAIOT HA CEJATUBHYIO aKTHBHOCTh M3Y4aeMOro nperapara.

Tabimna 1 — Cenarusnas akrusnocts DCITY B Tecte «OTKpBITOE 110J1CY

- Lt e

 BCIV x
[apameTpni Cytkn | Kontpois, OCITY KOHTPOJTIO, B
BOJla %
JlBurarenpuas . | 3,4+0,2 3,4:};63 i S
AKTUBHOCTD 2 3,8+0,3 ; 2,81:0,5 R e —26,7
& 4,2+0,5 3,10,2 -26,2
Beprukanbnas 1 5:9%1.2 4,9+0,1 -10,9 j
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AKTUBHOCTH 2 5,4+0,4 4,2:+0,3 -22,2mmu
3 4,8+0,5 3,3:+0,3 e
Hcceneiosarennsekast 1 7,5+0,8 10,4*0,6 +3 8,6
AKTUBHOCTE 2 8,1£1,0 12,24+0,8 +50,6
3 8,8+0,9 12,7+0,4 +44,3
I'pymunr 1 1,9+0,7 1,9+0,1 ; -
2 1,8+0,7 2,1+40,1 +15,6 |
3 1,7:£0,6 2,04£0,2 +17,6
Boocsl I 1,9+0,1 1,4:0,05 e
2 2,0:£0,1 1,540, 1 5
3 2,0:£0,3 1,4+0,2 -30,0 |

I'nnoren3suBHasi aKTHBHOCTD

I'nnorensusuyio  aktusnocts  DCIIY  msywanu mHa  Tpex Mojelsix
FUIEPTEH3UU: MIEPBYIO CEPUIO ONBITOB MPOBOAMIN Ha (OHE dKCIICPUMEHTANBHOI
IMTYATPUHOBOM  runeprensun  (benoyc  A.A.,  1954), Bropyio — 1pw
OKCIEPUMEHTANbHON BasopeHanbHoi runeprensun (limura 1., Ura N., Nakagawa
M., 1997), tperbio — npu mopaapenanunosoil runeprensun (Kareisko B.U.,
Ionosuy M.H., 1990).

[lepyto cepuio onbitoB nposoamm na 30 Genbix Kphicax ¢ Maccoii 180-200
r. OKCIIEPUMEHTAJIbHYIO THIISPTCH3HIO BBI3bIBATH BHYTPHOPIOMHHHBIM BBEICHHCM
MATYATPUHA OJIUH pa3 B cyTku B jo3e 0,5 EJI/Kr or Macchl JKMBOTHOrO B TeucHme
15 nmeit. Mcenenyemslii npenapar BBoauay B Konudectse 50 Mr/kr B teuenne 21
CYTOK. JKMBOTHBIE KOHTPOJNBHON TPyl MOAYYadd BOJY B OKBHOOHEMHOM
KosmuecTBe. KoHTpoIIh ypoBHS cHCTOIMYecKoro aprepuaibioro aasienus (CAJL)
nposojid 4epes 1, 7, 14, 21 cyTok oT Hauana BBEJCHMS HCCICLYEMOrO
npenapata u  Boxsl. Msmepenne CAJl mpoBoawin mieTusmorpaduueckum
merozniom (Canonkuit M.B., 1970).

Bropyio cepuio onbitoB mposein na 30 Genbix kpbicax 220-250 T

BKCIIepl/lMeHTaHbHy}O Ba30pCHAJIBHYIO THIICPTEH3UIO BbI3bIBAJIM C IIOMOIIbIO
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HAJIOKCHUSI KITMIIC-3)KHMa Ha JIEBYIO [TOUCUHYIO apTePHIO KHBOTHBIX (MOJCHL «2
nouku — 1 3axum»). Kontposnem ciyxkuiia rpyrnma JIOKHO-OMEPUPOBAHHBIX KPHIC
0e3 nanoxenus zaxuma. Ipenapar DCITY waunnanu BBO TS ¢ 21-X CyTOK 1nocie
ornepanuu. Jlosa u cxema BBEJICHHNSI aHAJIOTHYHA BBIIICONUCAHHOIA.

Jluist TpeTheit cepuu OIBITOB UCTIBITYEMbIM GesibiM Kpbicam (30 1IT.) BBOMIIN
HOpaJIpeHallHa THAPOTApTpaT B Tedenue 14 cyrok. Mcenepyemblii mpenapat
HAYMHAIM BBOJIUTH C | JiHS BBeJeHUSl HOpajpeHaiuHa rujporaprpara. Jlosza u
cXeMa aHaJOTMYHbI OITMCAHHBIM BBIIIIE,

Ha ¢one oskcnepumeHTanbHoil MUTYWTPUHOBOM rumeprensun  DCITY
camwkaer yposenb CAJI na 9,7%, 13,7% wu 18,4%, coorsercrsento, na 7, 14 u 21
JIHA UCCIIC/IOBAHMUS 110 CPABHEHUIO ¢ KOHTpOJsIeM (Tabir. 2).

Ilpu oxcnepumenTanbHO# BasopeHansHON runeprensun DCITY  crmkar
yposenb CAJl Ha 3,65%, 12,0% u 18,7%, coorserctBenno nHa 7, 14 u 21 jnu
HCCJIe/IOBAHUS 110 CPABHEHUIO ¢ KOHTposieM (Tabir. 3).

N3 pe3yJabTaToB UCCIICIOBAHUS pu JKCHEPUMEHTAIILHOM
HOPAJIPCHAIIMHOBON THIlepTeH3uu 1npejcrasiieHo, yto DCITY yposens CAJl na
4,2%, 7,35%, 14,7% n 22,6%, coorserctBenHo, Ha 1, 7, 14 u 21 juwm

HCCJICZIOBaHUSI, 110 CPABHEHHUIO C KOHTPOJIEM (Ta6JI. 4)

Tabauma 2 — Biwmsnue dKCTpakTa CyXOro MyCTHIPHMKA YMCHBIICHHOrO Ha
AnHamuky — usmenenuss CAJl  npu  dKCIEpUMEHTANbHOM  [IHTYHTPUHOBOM
IUIepTeH3UH
Cytku Yposeusb CAJL, mm.pT.cT A
uccienosanus | Kourposs (Bojia) ACITY OCITY k
= KOHTPOJIIO, B %
1 156,3+5,20 163,244,21 -1,98
7 150,4+6,71 135,843,76 -9,7
14 148,5+7,31 128,24+7,26* 13,7
i 141,748,20 115,745,70* L
Ipumeuanne: pasnaus JJ0CTOBEPHBI B CPABHEHUH ¢ KOHTPoJieM Hph p<0,05
Tabmuna 3 — Bausuue dKCTpakTa CyXOro NYCTHIPHMKA YMEHBIICHHOIO Ha
auHamuky — u3menenust CAJl  mpum  dKCHepUMEHTAIBHON  BazopeHalbHO

F'ANEPTEH3UHU
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