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METOAMYECKHE VKA3AHMA 110 OITPEJEJIEHHIO OCTATOYHbBIX KOJIMYECTB
META3AXJIOPA B CEMEHAX H MACIJIE 'OPUYMILIbI U PAIICA
TA30XPOMATOIPAOHYECKHM METOJIOM

1. BBOIHAAL YACTb
®urpma nporssoartens: BACP (Tepmanus)
Toprosoe Hasparue: BYTU3AH
JleticTByIOIIEE BELIECTBO: METa3axJIop
2-xnop-N-(mapason-1-wverun)auer-2’,6’-kcumuaan (MIOITAK)
2-x50p-N-(2,6-mumerandensn)-N-(1 H-mupason-1 -mimernn)aueramun (C.A.)

e CH N/N_:]
-
(O oo
ST
Omnupryeckas popmyna: CisHsCIN;O
Monexynsapras macca: 277,8
XernroBatoe KpHCTALTHYECKOE BelIecTBo 6e3 3amaxa
Temneparypa nnasnenus: 85°C
Jasnermre napos npu 20°C: 0,093 mPa
Kos¢pduruent pacnipenenesus H-oxtason/soga:Kow log P=2,13
PactBopumocts (/1) npr 20°C: aneton ¥ xnopodopm - Gonee 1000,  stunauerar - 590,
arason - 200, Boga - 0,43,
CrabuiILHO B Te9eHHe IO Kpaiineii Mepe 2 neT xpaneHns rpu 40° C.
B GuoNOr#HecKy akTHBHAIX MOYBAX B a3POBHBIX YCIOBHAX MeTa3axiop 6sIcTpo

paspywactes: DTso — 1-23 ams.
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KpaTkas TOKCHKOJIOrHdeckast XapaKTepHCTHKA:

Octpas nepopasybias TokcHuHOCTb (LDsg) s kpeic - 2150 Mr/kr; octpas
AepMaibHas TokcHYHOCTS (LDso) Anst kphic - Gonee 6810 Mr/kr; octpan
HMHIAAUHOHHAA ToKCHYHOCTS (LCsp) Annt Kpbic - 6onee 34,5 Mr/n Bosayxa. LCs
Ans pui6 4 - 15 mr/n (96 uag

Merasaxnop HeTOKCHYEH AfiA T4, MTHLY H AMKHX XHBOTHBIX.

IHrueHHyecKHe perfaMeHTh pHMeHeHus MeTasaxnopa: OJIK B mouse- 0,1
mr/kr; ITAK B Boge Bozoemos - 0,002 Mr/iy6.am; 11K B Bo3nyxe paGouelt 30HbI -
1,0 mr/ky6.M; MITY B xanycre - 0,02 Mr/kr.

O6nacTs NpHMEHEHH NpenapaTa:

Mera3ax:1op - CHCTeMHBI FepOHLIHA, NOrNOMIAETCS KOPHAMA ¥ THHOKOTHIISIMH
pacreHufi H NoZaBiseT npopacTaHHe ceMsH. [Ipamenserca mm Gopubel ¢
ONHONETHHMH 3JAKOBHIMM M  INHPOKOMHCTHBIMM  COPHSIKAMI, B T.4.
NONMAPEHHHKOM LIEMIKHM, B IMoceBaX COHM, panca, kaprodemi, Tabaxa,
NIOLNCONHEUHHKA, KallyCTHBIX KYNBTYP, JIyka, 9ecHOKa, TOpuHIbL, Tabaka TIpH
HopMe pacxona 1,0-1,5 xr a.8./ra myTeM JOBCXOAOBOIO BHECEHHS. )

[poxomaT perucTpauuonHnie wucnbiTadus 8 Poccuu u crpanax CHI noa
ToproBeiM HazBauueM Byruzan 400 KC (400 r Mmerazaxmopa B 1 1 npenapata) B
KagecTBe cpe/icTBa GopbOR ¢ COPHAKAMH Ha IIOCEBaX MOPYMIBL H panca ¢ HopMoH
pacxona npenapara He Gonee 2,5 /ra (1o a.B. He Gonee 1,0 xr/ra) u opHoKpaTHOR
IOBCXOZOBOH 06paboTiol 33 ce30H.

2. METOJIMKA ONTPEIEJIEHUSI META3AXJIOPA B CEMEHAX 1 MACJIE
TF'OPYHLIBL ¥ PAIICA TASOXPOMATOIPAOHUYECKHUM METOAOM

2.1 OcHOBHBIE TONOXEHHA

2.1.1 IlpuBOmD MeTONHKH

Meronnxa ocHoBaHa Ha rasoxpoMaTorpadHUYecKoM onpeneeHHH Merasaxjopa
¢ JATIP #a HenompiGioit gase SE-52 mociie 3KCTpaKkiiad €ro H3 Cenbiti TOPYHIBI
H panca BOAHBIM aUETOHOM, M3 Macja aLeTOHUTPHJIOM, OYHCTKH 3JKCTPakKTa
Tiepepacnpelic/icHHEM B CHCTEME HECMENIHBAKOIMXCA PacTBOPHTeNeH, a Taloke Ha
KOJIOHKE ¢ CHITHKArcJjicM.

KomuecTBeHHOE onpeneneHue 1IPOBOAUTCS METOAOM a6c0omoTHOMH Ka THOPOBKH.

2.1.2 UsbuparemsHOCTh METOAA

B npennaraéMplX yCAOBHSX MCTOR cneun(bﬂqeﬂ B IIDHCYTCTBHH NECTHLIMIOB,
NPpHMEHACMBIX B HHTCHCHBHOM TEXHCIOIHH BbipaiiMBaHHA TOPYHIILIH parica.
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2.1.3 Merponorrueckast XapaKTepUCTHKa METozla

Tabmana 1
MerTponorsyeckye napaMerpsl METOAA

Ananmusu- Merposorudeckue napamerpsr, P = 0,95, n =20
pyeMbii

Ilpenen [Nuanazon Cpeanee Crarmapr- Ortnocur. JloBepHrenn-
obvexr obHapy- ompenens- 3HaueHHE HOE OTKIO CTAHZApT .HBIH HHTep-
JKeHHS, eMbIX KOH- Ompefile- HeHHe, S OTKIOH.  Baj Cpell-

Mr/xr LHeHTpalmit  JleHus, % DS, % Hero, %
Mr/kr %
Cemena 0,02 0,02-0,20 84,0 42 1,9 84,0 +4,0
Macno 0,04 0,04-0,40 83,2 3,9 i,7 33,2+3,6
Tabmiua 2

IomHoTra ONpCAC/ICHHA METa3axJIopa B MOACIIbHBIX MaTpHIIaX

(n=35)
Marpuuza  BHeceHo Merasaxiiopa, OTKDBITO METa3axopa, JloBepHTENLHBI HH-
Mr/Kr % TepBaJ CpeiHero
pesysbrara, %
0,02 80,6 +-23
0,04 84,0 +/-3,3
Cemena 0,10 85,1 +/-3,9
0,20 86,1 +-1,9
0,04 81,6 +/-5,2
0,08 84,4 +/-5,7
Macrno 0,20 81,9 +/-2,5
0,40 85,1 +/-1,6
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2.2 PeaKTHBBL, pacTBOPHL, MaTCPHAIbI

Merasaxsiop ¢ coaepxanueM A.8. 99,5% (BACO, I'epmanus)

Aueron, uaa, [OCT 2603-79

AneroHuTpH, 4., TY 6-09-3534-82

Boaa Suancrmiumporanuas, TOCT 7602-72

Tekcan, u., TY 6-09-3375-78

Hatpuii ceproxucimii, Geagoausiil, x4., [OCT 4166-76

Harpuit xnopuctwiit, xu., 'OCT 4233-77

Orunauerat, TOCT 22300-76

Bmoent N 1 auis konoHouHol xpoMaTorpadHu: cMech rekcaH - aTriauerat, 90:10,
no o6neMy

Oiroert N 2 jns konoHouHoR xpomaTorpadHu: cMech reKcaH - aTHiatierar, 80:20,
no obsemy

Cusmxaress 4 aacopbumonsoit xpomarorpaduu (Bemsm, Tepmanus) I crenenu
akTHBHOGTH WM cumkarem KCK (60-100 merr)

CrexioBaTa

DOuerpel OyMaxmbie, caHEs NenTa, TY 6-09-1678

Uemur 535 (2-15 mioq) /Cepsa, lepManys/ v aHaIOrAYHBIH

2.3 IIpubopsl, anmnapatypa, MOCyAa
Xpomarorpad rasossii "I[ser-560" ¢ neTexropoM MOCTOSHHON CKOPOCTH
peKkoMBHHAITHH WM ApYroH aHATOIMYHOTO THIA
Konouka xpomatorpaduueckas, crexistHHas, 1800x2 MM, HemoABWiHad dasa -
3% SE-52 na Supelcoport (80-100 mem)
Koxnonka xpoMartorpadudeckas, cremHHad, 1800x2 My, HenonpwikHas dasa - 5%
SE-30 Ha Hueprone N-AW-DMCS (0,125-0,16 mm)
IInpun ang BBoga o6pasiio B ra3oBbIi xpoMarorpad
Becer anaymtraeckue tuna BJIP-200, TOCT 19401-74
Boaocrpyiinsii sacoe, ['OCT 10696-75
Berpaxuparem Mexamgeckuii, TY 64-1-1081-73
TomMorennszarop, MPTY 42-1505-63
TIpuGop ans neperoHKH NpH arMochepHOM IaBNeHHH
Poranuonnetit uenapurens Tun UP-1M, TV 25-11-917-76
Bauns sogsuas, TY 46-22-603-75
Boponka Broxnepa, 'OCT 0147-73
Boponxu genuremubie BMectiMocThio 250 mn, 'OCT 25336-82
Boponxku nna dunsrpoBasns, crexiannsle, FOCT 8613-75
Kon6a Bynsena, [OCT 5614-75
Kon6er xpyrnononnste Ha uukde Bmectimocteio 100, 250 w 500 muy I'OCT
§737-70
Kon6bi koHHYeCKHE ¢ NPHTEPTHIMK poGkaMu BMecTHMocTbio 250 M, TOCT



25336-82

Kon6m MepHble BMecTHMOcTSI0 25, 50, 100 ma, T'OCT 1770-74

KonGei rpymieBuansie BMectuMocthio 100, 250 u 500 wmu, TOCT 25336-82
IMunerxs MepHbie BMecTHMOCTBIO 1, 2, 5 u 10 M, TOCT 20292-74E

[Ipo6upiH rpagyHpoBaHHble ¢ [IPHTEPTHIMHA NpoGkaMy BMecTHMOcTRIO 5 Mit, TOCT
10515-75

Humasapst MepHeie BMectHMocThio 50, 100, 2501 500 ma, TOCT 1770-74

2.4 Ot6op npobG

Ot6op npo6  MpOMIBOOMTCH  COOTBETCTBHH ¢ “YHMOHIHPOBAHHBIMH
npaBHiaMi orGopa Npol  CeNbCKOXO3AHCTBEHHOH HpPOAYKIMM, HPOAYKIOB
OUTaHHA H OOLEKTOB OKpYX@IOIeli cpefibl U OMpejcieHHs MMKPOKOJIHMUYECTB
necruianoB” ( N 2051-79 or 21.08.79 r.). CemeHa 4 Mac/o ropuHin! ¥ panca
XpaHAT B CTCKIMHHOH HIH [OJHMITHACHOBOH Tape B XONOAHOH KOMHaTe NpH
Temneparype 4°C. Ilepen amammsoM ceMeHa H3MEIbHYaloT Ha NaGopaTopHOM
MENBHUIIE.

2.5 IToAroToBKa K onpeAeieHHIo

2.5.1 IogroroBxa ¥ OYHCTKA PEaKTHBOB H PacTBOPHTelNCH

OpraHuyecksie pacTBOPHTEH Nepell HadasioM paboTh CYIIAT HAaX XJIODHCTHIM
KAJLITHEM H TICPErOHSIIOT B COOTBETCTBHH € THIHOBBIMH METOHKAMH.

2.5.2 [loaroroBKa H KOHOUIMOHHPOBAHHE KOJIOHKH

ToroByro Bacanxy (3% SE-52 na Supelcoport mmt 5% SE-30 na Hreprone
N-AW-DMCS) 3achimaior B CTEKJITHHYIO KONOHKY, YILTOTHAIOT MO BaKyyMOM,
KOJOHKY YCTAHABJIMBAIOT B TepMocTaTe XpoMartorpada, He MOACOSRHHSIA K
HETEKTOPY, H CTaGUIH3UPYIOT B TOKE a30Ta NpH Temmneparype 250°C B Teuenue 8-
10 gacos.

2.5.3 TlparoToBneHHe CTRHAAPTHBIX PACTBOPOB

OcHoBHOH cTaHRAPTHELIA PAaCTBOP MeTazaxyiopa ¢ coAepkaHuem 100 Mxr/mut
rotopsT pactBopeuem 0,010 r npenapara, comepxamtero 99,5%1.B., B rexcaHe B
MepHoit kosnbe Ha 100 mn. PabGoune craHmaprHbie pacTBOPEHI ¢ KOHUEHTPAUHAM!.
0,1, 02,05 u 1,0 Mxr/Mn rOTOBST H3 OCHOBHOIO CTAHAADTHOTO PacTBOpa
METa3axJIopa COOTBETCTBYIOWHM TIOC/HEAOBATEALHBIM Pa36aBNeHHEM TeKCaHOM.
Bce pacTBOpLE XpaHAT B XOJNOMHILHHEKE He (osee OJHOro Mecsna.

2.5.4 Tloctpoetine KannGpoBoYHOro rpaduxa

Hna mocrpoenns kanuGposounoro rpaduxa B vHkexrop XpoMarorpada BBopsT
no 2 Mk pabodero CTaHARPTHONO pacTBOpa MerTazaxnopa ¢ KoHuenTpamuei 0,1,
0,2, 0,5 u 1,0 Mxr/Mu. OcyImecTBIIOT He MeHee S fapajtieNbHbIX H3MepeHHt H
HAXOAAT CpeflHes 3HaYeHHe BLICOTHI XpOMATOIpahHUecKOro NMKa UK KamaoH
koHueHTpanuH. CTposT KanuOpoBOUHBIH rpadMk 3aBHCHMOCTH  BBICOTH



xpomarorpaduieckoro IMHKa B MM OT KOHIICHTPaliHH METa3axiopa B pacrBope
MKT/MJL.

2.5.5 ToAroToBKa KOJIOHKH ¢ CHIHMKAreJieM

B HIDKHIOI YacTh CTEKIAHHON KOMOHKM JmMHOK 25 ¢M M BHYTPEHHHM
JHamerpoM 1,8 cM BCTaBIIOT TAMIIOH H3 CTEKIOBETHI, 3aKPHIBAIOT KpaH H
MPHMBAIOT okojo 10 MJI rekcaHa. 3aTeM B KOJOHKY BHOCAT CYCIICH3HIO 5 T
cumnkarenst B 20 M rekcaHa. J{aioT pacTBOPHTENIO CTeYb JO BEPXHEroKpas
copGeHTa M NOMEMRIOT Ha Hero cioll 6e3BoAHOTO cynhdarta HATPHS BHICOTOM 1
cM. Kononxy npombBajor 30 M cMmecH rekcaH- a3tuanaperar (90:10, mo
06Bemy) co ckopocThio 1-2 Kaflii B ceKYHAY, NOCle Wero OHa roToBa K paborte.

2.6 Onucanue onpeacieHHs
2.6.1 Oxcrparaizs MeTa3axEcpa

26.1.1 Cemena. K nasecke (10 r) pasMONOTBIX ceMSH IOpYHITh WM palica
nprmsaTt 100 M 50%-HOMO BOZHOIO alETOHA H CYCICH3HIO ITePeMEIHBAIOT B
Teuerne 30 MHHYT Ha ammapare Just BcrpsxwBaHud. JloGammsiorT 2 r uemTa H
GHIBTPYIOT NOR BAKYYMOM Ha BOpOHKe DloxHepa depe3 GyMaxHbri OQHIBTP B
konGy Ha 250 a1 PacTHTemBHELL OCTATOK HOBTOPHO 3KCTparupyor 50 mn 50%-
HOTO alleToHa NPH BCTPAXHBAHHH B TeueHHe 20 MHHYT, H  CYCOEH3HIO
bunptpytor. 13 0GbeMHEHHOTO BOJHO-AUCTOHOBOIO 3KCTPAKTa OTGHpAIOT
aJIHKBOTY PACTBOPA, IKBHBAJICHTHYIO 5 I’ paCTHTEILHOIO MaTepHasia, U YIIaPHBAlOT
ee zo BomHo# ¢assi (mo o6bema 25-30 Mut) HR POTOPHOM HCHApHTENe TpPH
Temnepatype 40°C. JambHefinyilo OUHCTKY 3KCTpaKTa HpoBoAAT fo miu. 2.6.2 1
2.6.3.

2.6.1.2 Macno. Hapecky (5 r) Macia NOMEIMalOT B KOHHUYECKYH KoJsly
emxoctero 100 M, mpusmBaior SO MN anCTOBETpHNIA H OMY/ILCHIO SHCPrHUHO
fICPCMEHIHBAIOT B TeucHHe | waca Ha anmapaTe /I8 BCTPAXMBAHHA. OMYJLCHIO
ueHTpHyTHPYIOT 15 MuHyT npH 12000 g H OTASIHMIOT aUESTOHHTPHIBHYIO da3sy.
Macao eme ABaNIBI IKCTpar#pyloT aueToHmTpHioM (50+25mn) ,  orzemss
KaKIbli pas aleTOHHTPHILHYIO (iasy mocie HeHTPH(YTHPOBaHHA 3MY/MbCHH. H3
06BeIHHEHHOr0 ALETOHHTPHJLHOTO 3KCTPaKTa OTOHPAIOT aHKBOTY pacTBopa ,
3KBHBAJICHTHYIO 2,5 I Maciia, H YIIApUBAIOT €€ AOCYXA Ha POTOPHOM HCIapHTee
ipx Temriepatype 30°C. JfanbHelinylo O4HCTKY 3KCTpaKTa NPOBOLST 1o 1. 2.6.2
n263
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2.6.2 Ouncrka 3KCTpaKTa

Boanbilt ocTaToK 3K¢TpaKkTa ceMaH (M3 11.2.6.1.1) mepesocaT B AeIHTENBHYIO
BOPOHKY eMKOcThio 100 M, npwiHBaloT 5 MJ  HachbIIEHHOINO pacTBopa
xyopuaa Hatpust ¥ 20 Mt rekcana, CMech BCTPSXMBARIOT B TeyeHHe | MHHYTHI H
MOCie €&  pasfielieHHs OTACHSIOT ~ OpraHmdeckyio  (asy. Bonmayio dasy
3KCTParHpyIoT nosTopHo 20 M rekcaHa. OGweaHHEHHYIO opranyuecKkyio dasy
BBICYIIHBAIOT Haj Ge3BOAHLIM CY/IL(aToM HAaTPHS H YNApHBAIOT Ha POTOPHOM
HCTIapHTeNe JoCYXa pd Temnieparype 30°C.

Ocratok 3kcTpakra Macna (#3 n.2.6.1.2) nepedocar 10 Ma cmecH
alleTOHUTPHA-Boxa (1:1, mo ofbeMy) B AeHTeNbHYIO BOPOHKY eMkocThio 100 Mt
H MeTa’axiiop TPHXKIABI SKCTParHpyloT PeKcaHoM mopuusmvi mo SO0 mx npw
BCTpAXMBAHHH. OObeHHEHHbIH [eKCAHOBBIH 3KCTPAaKT MPOIYCKAIOT 4Yepes Cloit
6e3somHoro Cynbdara HaTPHA H YIApHBAIOT JOCYXa Ha POTOPHOM HCMIapHTee IPH
TemniepaType 30°C.

2.6.3 Ouncrka Ha KONOHKE ¢ CHIIHKAre/ieM

Cyxoft ocTaTOK CeMstH HIH Macna (M3 Im. 2.6.2) KOJHYECTBEHHO MeEpEeHOCA.
Tpema 1-Mn  nopuuamu amoeHra N 1 (cMech rekcan-ataiiauerat, 90:10, mo
oGbeMy) B [OATOTOBACHHYIO XpoMarorpadHdeckylo KOJNOHKy (m. — 2.5.5).
IpomziBator konokKy 50 mu amoedta N 1, kotopeie orGpachiBaior. Merasaxinop
amoupyoT 30 mu amoenra N 2 (cMech rexcan-srinanerat, 80:20, mo obnmy),
orGpaceiBas nepehie 8 Mi1 K cOGHpast nocieAyomue 22 MI B FPYIIeBHIHYIO KOJNOY
emkocTeio 100 mMu. PacTBop ynapesaloT NOCyXa Ha POTOPHOM HCIAapHTENE NpH
Temniepatype 30°C. Cyxoif 0CTaTOK 3KCTPaKTa CeMSH WJIH Macia pacTBOPSKT 8 1
MJI TeKCaHa H AHATH3HPYIOT Ha COepi¥@HHe MeTasaxiopa 1o m. 2.7.

[MPUMEYAHUE: [lpu wHcnomb3oBaHMM HOBOM napTuH copleHta WM
pacTBOpHTeNleli TNpPOBOAHTCA INpOBEpKAa XpoMaTorpaduuecKoro IOBEACHHA
METa3axJIopa Ha KOJIOHKE ¢ CHIIHKAreieM.

2.7 Ycnopus xpomatorpadHpoBaHus

TazoBsiit xpomarorpad "[{Ber-560" ¢ eTeKTOPOM NMOCTOSIHHOH CKOPOCTH
PEKOMOHHALIHH C ITPEHesioM NSTEKTHPOBAHHS O JIHHAZHY He BbILIE 1,6x107™
r/Ky6.cM.
[Mokazanua anexrpomerpa - 2 x 10°
CKopocTh ZBHXEHHA NEHTH caMomucna - 20 cM/gac
Kononka crexnsHHag, cnupansHad 1800%2 mum; HenoapwxHas dasa -3% SE-52 Ha
Supelcoport (80-100 mer)
Temnepatypa ucnapure:ts - 260°C, tepMocTata kononxy - 200°C, merexropa -
300°C
Ckopocrh N0TOKA rasa-Hocures (asor) - 30 Mu/Mun
O6nem BBONMMOR NPo6s! - 2 MK
Bpems yaepimBaHus MeTasaxniopa - 2 MuH. 30 cek.
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Tpenes neTekTnpoBanus - 0,2 Hr ..
JIuHelubiit THaNa3oH AeTeKTHpoBaHus - 0,2-2 Hr
AspreprarnBras dasa: 5% SE-30 Ha Hueprone N-AW-DMCS (0,125-0,16 mMm);
KOJOHKa cTexHHas 1800x2 MuM; TeMnepaTypa TepMocTaTa KONoHKH - 210°C
Kaxcxyio aHaymsupyeMylo nipo6Gy BBOAST B XpomaTtorpad 3 pa3a u BEIMHCASIOT
CPEIHIOK BLICOTY IHK4 .
QO6pasil, AaroiiHe NHKY Gonblnde, UeM CTaHIAPTHLIH PACTBOP € KOHUEHTpalHeH 1
MKT/MJI, pa36aBasioT FeKCaHoM.
2.8 O6paborka pe3yNbTaTOB aHANH3A
CoznepxaHHe MeTa3axJiopa pacCUHTHIBAIOT METOROM abcomoTHOR KanHOPOBKH MO
dopmyare:
H xAxV
X= - rhe
Hoxm

X - comepuaHHe MeTa3axNOpa B npobe, MIVKT ;

H, - BicoTa NHKa o6pasiia, MM;

H, - eplcoTa IHKa cTaHA2pTa, MM;

A - KOHIIEHTPAIMA CTAHAAPTHOIO PacTBOPa META3axXnopa, MKI/MIT,

V - of1eM 3KCTPaKTa, NIOArOTOBJICHHOIO U1 XpoMaTorpadHpoBanis, Ma,
m - Macca aHaJM3upyemol yacTv o6pasua (r) /um ceMsH - 5 T, And Machaa - 2,5 1/.

3. TPEBOBAHHMA TEXHWKM BE3OIIACHOCTH

HeoGxoxumo cob/mozars o6menpHHATbIe TIpaBHI2 Ge30MaCHOCTH ApH paboTe
c OPraHHYECKHMH PacTBOPHTEIIIMH, TOKCHIHBIMH BeILECTBAMH,
3JIeKTPOHATPEBATENLHbIMH HpHOOPAMH.

4. PazpaGoTIHkH

Nv6Gosas JL.B., naya. corp.; Hazapopa T.A., Hayd. corp.;
Muxamiok O /L., cr. Hayyd. coTp.; MakeeB A.M., 3aB. 1a6.
BHWH dwuronaronoruu, 143050 Mockosckast 0611., /o Bosmmie Bazemsi,
Tein. 592-92-86
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