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1>1 esckþIepþIm

etIKImIébtg (Green Chemistry) KWCaGIV? ebIRkeLkemIlmYyEPøtRbEhlCa mnusSmYycMnYnKitfa KImIébtgKWniyayGMBIBN’ébtgenAkñúgFmµCati b¤ KImImYyEdl BiBN’naGMBIFmµCatiébtg b:uEnþpÞúyeTAvijKImIébtgKWCaeQµaHmYy EdlRtUv)anbegáIt eLIgdMbUgeday Paul Anastas EdlKat;)aneGayniymn½yfa { KImIébtg KWCakareRbI R)as;nUveKalkarN_mYycMnYn edIm,Ikat;bnßy b¤lubbM)at;kareRbIR)as; b¤karplitsar- Fatu EdlmaneRKaHfñak;enAkñúgdMeNIrkarplit karbegáItnigkarpÁt;pÁg;plitplKImI } [TNEP, 2008]. bEnßmBIenHKImIébtg Büayamkat;bnßy b¤lubbM)at;nUveRKaHfñak;tam ry³karCMnYsnUvsarFatuEdlmaneRKaHfñak;edaysarFatuEdlmaneRKaHfñak;tictYc b¤ KµaneRKaHfñak;Etmþg ehIyvaedaHRsaybBðaaEdleFVI[b:HBal;eTAdl;brisßantamry³ kareCosvagbeBa©jnUvvtßúFatuEdlmaneRKaHfñak;nigkarkat;bnßykaksMNl;Edlbgá plb:HBal;eTAdl;brisßan [Kenneth M. Doxsee & James E. Hutchison, 2004].

mUlehtuEdlKImIébtgkMBugRtÚv)aneKyl;RsbnigKaMRTya:gqab;rh½sTUTaMg BiPBelak edaysarEtvaKWCadMeNaHRsay b¤CaviFIsaRsþmYyEdlCYyCMruj[manPaB rIkcMerInxagEpñkesdækic©nigeCosvagnUvplb:HBal;eTAdl;brisßannigsuxPaBrbs;mnusS [TNEP,2008]. taMgBImunrhUtmkdl;eBlbc©úb,nñeK)aneRbIR)as;viFIsaRsþmüa:gEdl eKeGayeQµaHfa “Environment Control” edIm,Ikat;bnßykarRbQmnigsarFatuKImI nigkgVk;brisßan dUcCa kareRbIR)as;eRsaméd TUrsMrUb (Fume Hoods) karsMGat nigbMpøajkaksMNl; karRKb;RKg nigRtYtBinitükare)aHecalkaksMNl;CaedIm [Kenneth M. Doxsee & James E. Hutchison, 2004]. tamry³kareRbIR)as; eRsaméd TUrsMrUb nigsMPar³karBarmYycMnYn vaBitCaGackat;bnßynigkarBarnUveRKaH fñak;xN³eBlkMBugdMeNIrkarBiesaFn_sMrab;buKÁlpÞal; b:uEnþva)anpþl;plb:HBal;eTA dl;brisßandUcCa karbeBa©jkaksMNl;nigsarFatuKImIBulBITUrsMrUbeTAkñúgbriyakas [Kenneth M. Doxsee & James E. Hutchison, 2004]. müa:gvijeTot tamry³ viFIsaRsþxagelIcMeBaHkarsMGatnigbMpøajkaksMNl;vaRtUvcMNayfvikaCaeRcIn. 
Cak;EsþgenAkñúgqñaM 1992 ]sSahkmµshrdæGaemric)ancMNayfvika RbEhl $115,000,000 eTAelIkarsMGat karRtYtBinitü nigkare)aHecalnUvkaksMNl; [Kenneth M. Doxsee & James E. Hutchison, 2004]. bEnßmBIenH skmµPaB plitsarFatuKImIvaKWCaRbPBd¾sMxan;sMrab;plitnigbegáItnUvplitplCaeRcInsMrab;kar eRbIR)as;RbcaMéf¶dUcCa fñaMeBTü )aøsÞic CI fñaMsMlab;stVl¥it RBmTaMgsMrab;kar sMeyaKBBYkb:UlIEmrdUcCa GMe)aH nILúg rayon nig b:UlIeGEsÞCaedIm [American Chemical Society, 2002]. eTaHbICaplitplTaMgGs;vamansar³sMxan; sMrab;kareRbIR)as; b:uEnþsarFatuKImImYycMnYnRBmTaMgkaksMNl; Edl)aneRbIR)as;kñúg dMeNIrkarplitBYkva)anpþl;plb:HBal;eTAdl;brisßan. ]TahrN_ enAkñúgqañM 1984 enA Bhopal kñúgRbeTs\NÐa edaysarEtkare)aHecalnUvemTIlGIusUsüaNat( Methyl isocyanate) edayécdnü )ansMlab;mnusSGs; 3800 nak; RBmTaMgeFVIeGayBikarGs; mYyCIvitcMnYn 2700 nak; [Kenneth M. Doxsee & James E. Hutchison, 2004]. ehtuplxagelIenHehIyEdlCMruj[ekItmannUvviFIsaRsþfµI² EdlmansuvtßiPaBcMeBaH brisßan RBmTaMgkat;bnßyplb:HBal;nigeRKaHfñak;enAkñúgdMeNIrkarplitsMPar³epSg² nigdMeNIrkarRbtikmµKImImYycMnYn. elIsBIenHeTAeTot vak¾CaehtuplsMxan;EdlCMruj [mankarbegáItnUvRTwsþI RBmTaMgeKalkarN_rbs;KImIébtg.

kñúgcMeNameKalkarN_TaMgdb;BIrrbs;KImIébtg maneKalkarN_mYyniyayGM BIkareRbIR)as;nUvvtßúFatuedImEdlKµaneRKaHfñak;enAkñúgdMeNIrkarplitnUvplitplcaM)ac; sMrab;kareRbIR)as;. ]TahrN_ kñúgmYyqñaM²BiPBelakRtÚvkar GasIutGaDIBic (Adipic acid) 2 b‘Ílan KILÚRkam (Billion Kg) sMrab;begáItnILúg Polyurethane eRbgrMGil nig)aøsÞic ehIymeFüa)ay b¤viFIsaRsþFmµtasMrab;plitGasIutGaDIBicKWeKeRbIbg;Esn CavtßúFatuedIm. bg;EsnKWCasarFatucm,gEdlbNþal[ekItCMgWmharIk ehIyvapþl; plb:HBal;ya:gxøaMgeTAdl;suxPaBmnusS. tamry³karGnuvtþn_nigeRbIR)as;viFIsaRsþ enAkñúgeKalkarN_KImIébtg eK)aneRbIR)as;KøúykUsCavtßúFatuedImsMrab;sMeyaKGasIut GaDIBicCMnYs[bg;Esn [American Chemical Society, 2002]. KøúykUsmanRbPB mkBIemS:AmI b¤k¾EsluyLÚsEdlGacykmkBIFmµCati b¤rukçCatiEdlCaFnFanFmµCati ekIteLIgvij ehIyvaminmanplb:HBal;eTAdl;brisßannigmnusS. mü:agvijeTot Køúy- kUsRtUv)aneRbIR)as;edIm,IplitdMuRKab;es<attUc²sMrab;dak;enAkñúgekHb¤RbGb;\v:an; (eFVIBI fµ Ekv ) edIm,IkarBarkMu[\va:n;TaMgGs;enaHTgÁicKñaEbk EdlvaGaceRbICMnYs[dMuRKab; esñaEdlsMeyaKmkBIeRbgkat. dMuRKab;esñaEdlsMeyaKBIeRbgkatTaMgenaHvamin rlayenAkñúgTwkenaHeT ehIyvaGacpþl;plb:HBal;eTAdl;brisßan b:uEnþdMuRKab;es<at EdlsMeyaKmkBIKøúykUsvarlayenAkñúgTwk ehIyRtlb;eTAkñúgFmµCativij. dUcenH eXIjfa kareRbIR)as;KøúykUsCMnYs[sarFatuKImIBitCapþl;nUvGtßRbeyaCn_ya:geRcIn sMrab;brisßannigmnusS RBmTaMgGacbeRBa©osnUveRKaHfañk;epSg²Cayfaehtu.

rukçCatiKWCaRbPBFnFanFmµCatiEdlGacekIteLIgvij\tQb;Qr EdlmnusS GaceRbIR)as;vaeTAtamtMrUvkarepSg²sMrab;CIvPaBrs;enA. dUcenH vaBitCal¥Nas;Edl mankareRbIR)as;rukçCatienAkñúgdMeNIrkarplitnigdMeNIrkarKImI EdlGg;sIummYycMnYn enAkñúgrukçCatiGacedIrtYCakatalIkrCIv³sMrab;CYyCMrujdMeNIrkarénRbtikmµKImImYycMnYn dUcCa RbtikmµerdukmµénestUn GuksIutkmµénGal;kulCaedIm. ]TahrN_ BBYkrukçCati mYycMnYnvamanRbPBGg;sIum Alcohol dehydrogenas nig Cofactor rbs;vaEdlGac edIrtYCaPañk;garGuksIutkrnigerdukrenAkñúgRbtikmµKImI [Leandro H.Andrade et al.,2005].
 dUcenHeXIjfa BiPBelaksBVéf¶kMBugCYbRbTHnUvbBaðabrisßanCaeRcIndUcCa karbMBuledaysarFatuKImI kaksMNl;BulEdlecjBIeragcRk]sSahkmµ karbgðÚrnUv sarFatukxVk;eTAkñúgTenø bwgbYr  kaksMNl;ksikmµmYycMnYndUcCa fñaMsMlab;stVl¥it EdlsarFatueRKaHfñak;TaMgGs;enaH)anCMruHeTAkñúgbrisßan ehIybgá[manplb:HBal; CaeRcIneTAdl;suxPaBmnusS. srubesckþIeTA vaBitCamansar³sMxan;Nas;enAeBl EdlcMeNHdwgTaMgLay EdlTak;TgeTAnigKImIébtgnigeKalkarN_rbs;vaRtUv)an Gnuvtþn_[TUlMTUlayenAkñúgBiPBelakTaMgmUl CaBiessenAkñúgRbeTskm<úCaEdlBMu Tan;mankarRsavRCavGMBIKImIébtgenAeLIy. ktþaTaMgenHKWCaehtuplsMxan;EdlenA kñúgRbeTskm<úCaKYrEtmankarRsavRCavedIm,IGnuvtþn_nUveKalkarN_KImIébtg edayeRbI R)as;nUvRbPBFnFanFmµCatidUcCa bEnø EpøeQIEdlmanduHenAkñúgRbeTsrbs;xøÜn. dUcenHehIyeTIb CMruj[mankarRsavRCavmYysþIBIkareRbIR)as;bEnøEdlmanduHenAkñúg RbeTskm<úCaeFIVCakatalIkrCIv³CMnYs[sarFatuKImImYycMnYnsRmab;Rbtikmµerdukmµnig GuksIutkmµ.
1>2 kmµvtßúénkarRsavRCav

· rk[eXIjfa etIbEnøNaxøHEdlmanenAkñúgRbeTskm<úCaGaceRbIR)as;Cakata- lIkrCIv³sMrab;RbtikmµerdukmµnigRbtikmµGuksIutkmµ. 
· eRbIR)as;vtþmanGg;sIum Alcohol dehydrogenase EdlmanenAkñúgbEnøeFVICa katalIkrCIv³CMnYs[sarFatuKImIsMrab;RbtikmµerdukmµnigGuksIutkmµ.
· cg;epþImKMnit[sÁal;BIKImIébtg nigeKalkarN_rbs;va. 
1>3 sar³sMxan;énkarRsavRCav

tamry³karsikSaRsavRCavenH vanwgpþl;CaGtßRbeyaCn_ya:geRcIncMeBaHGñk sikSa RBmTaMgGñkviTüasaRsþk¾dUcCaBiPBelakTaMgmUl CaBiessRbeTskm<úCaEdl CaRbeTskMBugGPivDÆn_. ]TahrN_Cak;EsþgeTAelIdMeNIrkarplitGIVmYy eKRtUvman vtßúFatuedIm CaBiesssarFatuKImIsMrab;sMeyaKplitplepSg² b:uEnþsarFatuKImITaMg enaHvaGacpþl;plb:HBal;eTAdl;brisßannigsuxPaBmnusS ehIyvamantMéléfønig Bi)akEsVgrkTijenAelITIpSar. Cak;EsþgRbeTskm<úCa enAeBlmantMrUvkarsarFatu KImIKWRtUvnaMcUlBIbreTs dUcenHeXIjfaRtUvcMNayTaMgfvikanigeBlevlaCaeRcIn sMrab; EsVgrksarFatuKImI. RbsinebIkarsikSaRsavRCavenHTTYl)anlT§plkñúgkareRbIR)as; Gg;sIum Alcohol dehydrogenas enAkñúgbEnømYycMnYnCMnYs[sarFatuKImIsMrab;eFVI Rbtikmµ lT§plenHnwgpþl;sar³RbeyaCn_CaeRcInsMrab;brisaßn nig suxPaBmnusS BIeRBaHfaRbeTskm<úCanigBiPBelakTaMgmUlGaceRbIR)as;nUvRbPBFnFanFmµCatidUcCabEnøEdlmanenAelITwkdIrbs;xøÜn sMrab;eFVIVCakatalIkrCIv³enAkñúgRbtikmµKImI Edlva cUlrYmcMEnkya:gsMxan;edIm,ICYykat;bnßykarcMNayeTAelIsarFatuKImI plb:HBal; eTAdl;brisßan tamry³karkat;bnßykaksMNl;sarFatuKImIBulmYycMnYn. bEnßmBIenH tamry³karsikSaRsavRCavenH vak¾CakarepþImKMnitmYyedIm,IENnaM[GñkviTüasaRsþKImI epSg²eTotnigmnusSTUeTA)anyl;dwgBIKImIébtgnigeKalkarN_rbs;va RBmTaMgsar³- sMxan; rbs;KImIébtgcMeBaHbrisßannigmnusSCatiTaMgGs;kñúgBiPBelak. 

1>4 EdnkMnt;énkarRsavRCav

karsikSaRsavRCavenHRKan;Etcg;EsVgrkvtþman nigeRbIR)as;Gg;sIum Alcohol dehydrogenas enAkñúgbEnømYycMnYnCakatalIkrCIv³CMnYs[sarFatuKImIsMrab;Et Rbtikmµerdukmµ nigGuksIutkmµb:ueNÑaH edayBMuepþatsMxan;eTAelIkarbnSúT§Gg;sIumecjBI bEnøTaMgenaHmkeRbIR)as;enaHeT. bEnßmBIenH bEnøEdlCaPaKsMNaksMrab;eFVIkar BiesaFn_KWCabEnøEdldaMduHenAkñúgRbeTskm<úCa ehIyRbmUlmkBITIpSarenAkñúgTIRkug PñMeBj b:uEnþkarRbmUlPaKsMNakmincab;GarmµN_eTAelIeQaµHpSarnigRbPBrbs;bEnø mkBIextþNamYyenaHeT. cMeBaHRbtikmµGuksIutkmµeFVIeTAelIEtsarFatuepþImBIrb:ueNÑaHKW !-epnIleGtaNulnigepnIlemtaNul nigRbtikmµerdukmµeFVIeTAelIEtsarFatuepþImBIr EdrKWGaestUepNUnnigbg;sal;edGIut.
1>5 RbvtþiénkarsikSa

enAkñúgRbeTskm<úCaBMuTan;mankarRsavRCav EdlTak;TgeTAnigKImIébtgenA eLIyeT. b:uEnþenAtambNþalRbeTsepSg²eTotmankarsikSa nig)aneFVIkarRsavRCav CaeRcIn EdlbgðajBIkareRbIR)as;eKalkarN_KImIébtg RBmTaMgeFVIkarRsavRCaveday eRbIR)as;Gg;sIum alcohol dehydrogenase enAkñúgbEnø EpøeQICaeRcIn EdledIrtYCa katalIkrenAkñúgRbtikmµmYycMnYn. xageRkamenHKWCakarsikSaRsavRCavmYycMnYnknøg mkenARbeTsepSg² EdlsikSaBIvtþmanénGg;sIum ADH enAkñúgbEnønigkareRbIR)as; Gg;sIum ADH CakatalIkrCIv³enAkñúgRbtikmµmYycMnYn³
J.S.Yadav, S.Nanda, P.Thirupathi Reddy, nig A.Bhaskar Rao, 2001 )ansikSaeTAelIRbtikmµerdukmµénestUnmYycMnYndUcCa GaestUepNUn 
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azido aryl ketones 
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b

ke-toesters nig BBYkExSlatnigvg;estUn (aliphatic acyclic and cyclic ketones) eday eRbIR)as;b¤skar:ut. b¤skar:ut 10gRtUv)andak;enAkñúgTwk 70mlehIy bEnßmsarFatucab;epþImestUn 100mg ehIydak;l,ayRbtikmµkUredayeRbI orbital shaker (150rpm). eyabkCamYYyeGTIlGaestat 125ml cMnYnbIdg ehIysMgYtpassrIragÁedayeRbIGMbilsUdüÚms‘ulpat (Na2SO4). plitplRtUvbnSúT§ edayeRbIR)as; Flash chromatography ehIyRtUvviPaKlT§plCamYys,icNMR HPLC nigTLC. BYkKat;)anrkeXIjfa RbtikmµerdukmµeTAelIestUnmYycMnYndUcCa

erdukmµénGaestUepNUn (Acetophenone)TTYl)anTinñpl 75% erdukmµénetRtaLÚn (tetralone)TTYl)anTinñpl 68%  erdukmµéneGTIlGaestUGaestat (ethyl acetoace- tate) TTYl)anTinñpl 65%  erdukmµén 2-azido-1-Phenyl-1-ethanone TTYl)an Tinñpl 40% nigerdukmµén 2-hexanone TTYl)anTinñpl 25%. [J.S.Yadav, et.al, 2001]

Leandro H. Andrade, Roberto S. Utsunomiya, Alvaro T. Omori, André L. M. Perto, João V. Comasseto, 2005 )ansikSaeTAelIRbtikmµerdukmµCIv³én BBYkestUnGar:UmaTic nigRbtikmµGuksIutkmµCIv³énGal;kulfñak; 2 edayeRbIR)as;BBYk rukçCatimYycMnYn. rukçCati 20g dak;kñúgTwk 80ml CamYysarFatucab;epþIm 100
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m

 cMeBaH smasFaturav b¤ 100mg cMeBaHsmasFaturwg Edll,ayRtUvdak;kñúgEkvEG‘kELncMNuH 250ml. dMeNIrkarénRbtikmµRtUv)antamdannigviPaK edayviFIsaRsþRkUma:tURkahVI]sµ½n (GC). kñúgcMeNamkareFVIetsþsakl,gCamYyrukçCatiTaMgGs; ¬15RbePT¦ )anrk eXIjfab¤s Arracacha (A. Xanthorrhiza) TTYl)anlT§plEdlKYreGayTukcitþnig eCOCak;enAkñúgRbtikmµerdukGsuIemRTI. cMeBaHRbtikmµGuksIutkmµénGal;kulTTYl)an lT§pll¥. [Leandro H. Andrade, et.al, 2005]

Luciana L. Machado, João Sammy N. Souza, Marcos Carlos de Mattos, Solange K. Sakata, Geoffrey A. Cordell, Telma L. G. Lemos, 2006 )ansikSaeTAelIRbtikmµerdukmµCIv³énBBYkGal;edGIutnigestUnedayeRbIR)as; Manihot species. dMeNIrkarBiesaFn_RtUv)anerobcMedays‘ubRsþat ¬Gal;edGIut nigestUn¦ 200mg dak;eTAl,ayénb¤srbs; M. esculenta nig M. dulcis 20g CamYyTwk 140ml ehIyl,ayRtUveFVI[j½r nigrkSaTukkñúgsItuNðPaBbnÞb;ry³eBl 72h. dMeNIrkar RbtikmµRtUvtamdaneday TLC (bnÞH Precoated silica gel polyester) IR (Perkin-Elmer FT-IR 100 spectrometer) GC-MS(Hew lett-Packard Model 5971,DB-5 capillary column:30mx0.25mm,carrier gas helium, el,OnlMhUr 1ml/min) nig 1HNMR (Bruker Avance DRX-500 eRbIR)as; CDCl3CaFaturMlay). BYkKat;)anrkeXIjfaRbePT Manithot TaMgBIrmanRbsiT§iPaBya:gxøaMgkñúgRbtikmµ erdukmµénRkumkabUnIlGar:Uma:TicnigGalIpaTic. ]TahrN_cMeBaH Rbtikmµerdukmµén Furfural eTACa Furan-2-ylmethanol TTYl)anTinñpl 84% (36h) 95% (48h) nig 100% (72h). [Luciana L. Machado, et.al, 2006]
AGNIESZKA MIRONOWICZ, KRYSTYNA KROMER, PAWEL PAWLOWICZ, ANTONI SIEWINSKI, 1994 )ansikSaeTAelIGIuRdUlIs GaestaténepNulGal;kul ¬ExSlatnigvg;¦ nigemTIlGaestat (Methyl acetate) edayeRbIR)as;rukçCatimYycMnYndUcCa Spirodela punctata, Nephrolepis exaltata, Cyrtomium falcatum, Nephrolepis cordifolia, Helianthus tuberosus, Daucus carota nig Petunia hybrida. plitplénGIuRdUlIsRtUv)aneyabkedayeRbIkør:Upm (Chloroform) nigRtUv)anEjkedayRkUma:tURkahVIkUeLan (Column chromatography) ehIyTMrg;rbs;vaRtUv)aneFVIGtþsBaØaNCamYy TLC (Thin-layer chromatography) nigRkUma:tURkahVI]sµ½n (Gas chromatography). kñúgkrNIBiessedIm,IeRbobeFob smasFatuedImEdl)aneRbIenAkñúgdMeNIrkarRbtikmµ eKeRbIviFIsaRsþ IR. BYkKat;)anrk eXIjfa bEnøxagelIGaceFVIGIuRdUlIssm<½n§eGEsÞrénepNulGaestat nigGal;kul Gaestat ¬ExSlatnigvg;¦ ehIyemTIlGaestatpgEdr. tamTinñn½ycMeBaHRbtikmµ GIuRdUlIsénepNulGaestateTACaepNuledayeRbI S.punctata nigN.Cordifolia TTYl)an 100% H.tuberosus TTYl)an 65% N.exaltata TTYl)an 20% D.carota nigP.hybridaTTYl)an 8%. Rbtikmµbg;sIulGaestatbMElgeTACaGal;kulbg;sIulic TTYl)anTinñplx<s;enAkñúg S.punctata N.exaltata C.falcatum nigN.Cordifolia ehIyRbtikmµsIuNamicGaestatbMElgeTACa Gal;kulsIuNamic nigRbtikmµ
[image: image4.wmf])

(

±

1-epnIleGTIlGaestatbMElgeTACa 1-epnIleGtaNulk¾TTYl)anTinñplx<s;Edr. cMEnkÉRbtikmµ
[image: image5.wmf])

(

±

1-(2-naphthyl) ethyl acetate bMElgeTACa 1-(2-naphthylo) ethanol nigRbtikmµ 2-naphthyl-ethyl acetate bMElgeTACa 1-(2-naphthylo) ethanol  TTYl)anTinñplx<s;CamYy N.exaltata C.falcatum nigN.cordifolia. [AGNIESZKA MIRONOWICZ, et.al, 1994]

Agnieszka Mironowicz, 1997 )ansikSaGMBIRbtikmµGIuRdUlIseTAelI Gaestatén
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(

±

-1-phenylethanol (1), 
[image: image7.wmf])

(

±

-1-(1-naphthyl)ethyl (2), 
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(

±

-1-(2-naphthyl) ethyl (3) nig
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(

±

-menthyl (4) edayeRbIR)as;emImdMLÚg)araMg nig Topinambur. emImTaMgenHRtUvbMEbkeTACaPaKl¥ittUc²edayeRbIR)as;ma:sIunkUr GKÁisnIry³eBl2naTI ehIydkykemImEdlkUrbMEbkkøayeTACal,ayxab;²enaHcMnYn 20ml dak;kñúgEkvEG‘kELn ehIybEnßmsUluysüúgtMb:ug Na-Pi 50ml Edlman pH=5.9. bnÞab;mkrMlays‘ubRsþat 20-30mg enAkñúgGaestUn 0.5ml ehIybEnßm s‘ubRsþatenHeTAkñúgl,ayénEkvEG‘kELnxagelI. l,ayRbtikmµRtUv)ankUrry³eBl 48ema:g. eyabkCamYyDIkørU:emtannigviPaKlT§plCamYy GC (Hewlett-Packard 5890,FID, carrier gas H2) nig TLC (bnÞH Silica gel 60F254 pre-coated aluminium). BYkKat;)anrkeXIjfakñúgRbtikmµedayeRbIemImdMLÚg)araMg cMeBaH s‘ubRsþat (1) (2) (3) nig (4) )aneFVIGIuRdUlIseTACaGal;kulEdlTTYl)anTinñpl 88% 73% 86% nig 63% erogKña. bnÞab;mkGal;kulTaMgenaH)anrgGuksIutkmµ bMElgeTACaestUn EdlTTYl)anTinñpl 14% 10% 4% nig 1% tamerogKña. cMeBaHRbtikmµCamYyemIm Topinambur s‘ubRsþat (1) (2) (3) nig (4) )aneFVI GIuRdUlIseTACaGal;kulEdlTTYl)anTinñpl 58% 43% 56% nig 19% erogKña ehIyGal;kulTaMgenaHrgGuksIutkmµbMElgeTACaestUn EdlTTYl)anTinñpl 43% 2% 46% nig 1%tamerogKña. [Agnieszka Mironowicz, 1997]

Wanda K. Maczka nig Agnieszka Mironowicz 2002 )ansikSaeTAelI RbtikmµGIuRdUlIseRCIseGNg;tüÚEmrénra:esmic 1-phenyl b¤ naphthyl ethyl acetate nig erdukmµén Methylphenyl ketone edayeRbIR)as;RbPBGg;sIumEdlman enAkñúgb¤skar:ut Celeriac nig Horseradish. bEnøxagelInImYy²RtUv)anbMEbkeTACa bMENktUc²edayma:sIunkUrGKÁisnIry³eBl 2min ehIyvas;bEnøEdlkUrbMEbkrYcenaH 20ml (1.0-1.5g énTm¶n;s¶Üt enAsItuNðPaB 100oC, 24 ema:g) dak;eTAkñúgEkvEG‘kELn RBmTaMgbEnßmsUluysüúgtMb:ug (0.1M, 50ml) pH=6.2 sMrab; Celeriac pH=6.5 sMrab;kar:ut nig pH=4.5 sMrab; Horseradish. s‘ubRsþat 20-30 ml RtUvrMlayenAkñúg GaestUn 0.5ml ehIybEnßmeTAkñúgl,ayxagelInigTukl,ayRbtikmµkUrkñúgry³eBl 48h. l,ayénCIv³bMElgRtUveyabkCamYyDIkør:Uemtan (CH2Cl2) ehIylT§pl énRbtikmµRtUv)antamdannigviPaKedayviFIsaRsþ TLC nig GC. BYkKat;)anrk eXIjfa ra:esmicGaestatén 1-phenylethyl, 1-(naphthalene-1-yl) nig 1-(naphthalene-2-yl)ethyl RtUvrgGIuRdUlIsTTYl)anGal;kul ¬48-61¦% ¬64-91¦% nig ¬14-62¦% tamerogKña. cMeBaHBBYkestUndUcCa acetophenone, 1-(naphthalene-1-yl)ethanone nig 1-(naphthalene-2-yl)ethanone )anrgerdukmµkaøyeTACaGal;kul ¬8-20¦% , ¬0-100¦% nig ¬0-5¦% erogKña. srubeTAerdukmµén 1-(naphthalene-2-yl) ethanone køayeTACa (S)-(-)-1-(2-naphthyl) ethanol 100% ehIyTTYl)an eGNg;tüÚEmrelIs ( ee: enantiomeric excess)  100% Edr. [Wanda K. Maczka & Agnieszka Mironowicz 2002]

Wanda K. Maczka nig  Agnieszka Mironowicz dEdlenAqñaM 2004 )anbnþ eFVIkarsikSaeTAelIkarRsavRCavxagelI b:uEnþenAeBlenHBYkKat;)ansikSaeTAelIRbtikmµ erdukmµeRCIseGNg;tüÚEmreTAelIRkumkabUnIl EdlmanRkumCMnYsCaRbUm:U nigemtuksIu (Methoxy) edayeRbIR)as;Gg;sIumenAkñúgb¤skar:ut nig Celeriac. eKalbMNgénkar sikSaenHcg;eFVIkartamdanBI\T§iBlénRkumCYsTaMgBIreTAelIRbsiT§iPaB nigPaBeRCIs esþer:GUKImIénRbtikmµerdukmµeTAelIRkumkabUnIl EdleBlenHsMedAeTAelIvg;énGaes- tUnepNUn. dMeNIrkarBiesaFn_nigkarviPaKlT§pldUcKñaeTAnigkarsikSaRsavRCavxag elI. lT§plrbs;BYkKat;)ancg¥úlbgðaj[eXIjfa PaBeRCIseGNg;tüÚEmrnigRbsiT§i PaBénRbtikmµerdukmµedayGg;sIum EdlmanenAkñúgb¤skar:ut nig Celeriac va GaRs½yeTAnigTItaMgRkumCYs b:uEnþ\T§iBlénFmµCatiRkumCYsBMusUvmansar³sMxan;eT. [Wanda K. Maczka & Agnieszka Mironowicz,2004]

F. Baldassarre, G. Bertoni, C. Chiappe, F. Marioni, 2000 )ansikSaBI RbtikmµeTAelI 
[image: image10.wmf])

(

±

2-mathylcyclohexanone nig ra:esmicén 2-hydroxycyclo- hexanone eday eRbIb¤skar:utRss;CakatalIkrCIv³. tamkarsikSaenHBYkKat;)anrk eXIjfaRbtikmµerdukmµén 
[image: image11.wmf])

(

±

2-methylcyclohexanone TTYl)anplitplCal,ay düaesþer:GUGIusUEmrEdlmansmamaRt 1:1 én (1S,2R) nig (1S,2S)-2-methylcyclo- hexanol ehIyRbtikmµerdukmµeTAelIl,ayra:esmicén 2-hydroxycyclohexanone TTYl)anplitplCal,ayén (1S,2R) nig (1S,2S)1,2-cyclohexanediol Edlman smamaRt 1:2 ehIyTTYl)aneGNg;tüÚEmrelIsFMCag 95%. dUcenHeXIjfaRbtikmµ erdukmµeTAelIsmasFatuTaMgBIrxagelIedayeRbIR)as;b¤skar:ut )anpþl;nUvplitpl Gal;kulkñúgkMriteRCIseGNg;tüÚEmrx<s;. [F. Baldassarre, G. Bertoni, C. Chiappe, F. Marioni, 2000]

CMBUkTI2



RTwsþI nigbBaØtþiBak;Bn§½
2>1 KImIébtg ( Green Chemistry )
2>1>1 niymn½y

KImIébtgKWCakareRbIR)as;nUvkenSameKalkarN_mYyedIm,Ikat;bnßy b¤lub bM)at;nUvkareRbIR)as; b¤karplitnUvsarFatuEdlmaneRKaHfañk;enAkñúgkarbegáItGIVmYy karplit nigkarpÁt;pÁg;sarFatuKImI  b¤plitplKImI [TNEP,2008]. müa:gvijeTot KImIébtgKWsMedAeTAelIkarbegáIteLIgvijnUvsarFatuKImInigdMeNIrkarmYycMnYnEdlepþat sMxan;eTAelIkarkat;bnßy b¤lubbM)at;nUvplb:HBal;mYycMnYneTAelIsuxPaBmnusSnig brisßan ehIyKMeragmYycMnYYnrbs;KImIébtgrYmTaMgkarEsVgrksarFatuCMnYsEdlminman eRKaHfñak;nigFaturMlayEdlmingayehIr RBmTaMgkarGPivDÆnUvkatalIsfµI²nigrUbFatu TaMgLayEdlminb:HBal;eTAdl;brisßan [Jesper SjÖstrÖm, 2003].

2>1>2 RbvtþiénKImIébtg (History of green chemistry)

KImIébtg)ancab;epþImdMbUgenAkñúgshrdæGaemricedaymankarshkarrvagraC- rdæaPi)al RksYg]sSahkmµ nigGñkviTüasaRsþ [TNEP, 2008]. 

enAqñaM 1970 raCrdæaPi)alshrdæGaemric)anbegáItnUvPñak;garkarBarbrisßan (EPA:The Environmental Protection Agency) [TNEP,2008].

cab;taMgBIqñaM 1990 Pñak;garkarBarbrisßanshrdæGaemric ( The U.S. Environmental Protection Agency) )anepþatsMxan;eTAelIKImIébtg RBmTaMgrYm bBa©ÚlnUvkic©RBmeRBogd¾FMmYysMrab;skmµPaBepSg²EdlTak;TgeTAnigKImIébtgdUcCa karRsavRCav snñisiT§ nigkarGb;rM  [Pietro Tundo & Fabio Arico, 2007]. 

enAqñaM 1991 Bakü KImIébtg (Green Chemistry) RtUv)anbegáItedayGñkKImI eQµaH Paul Anastas tamry³Pñak;garkarBarbrisßanshrdæGaemric [Kenneth M. Doxsee & James E. Hutchison, 2004]. 

bnÞab;mkenAqñaM 1993 mankar[témønigcab;GarmµN_eTAelIKImIébtg enAeBl Edl Paul T. Anastas nig Carol A. Farris )ane)aHBum<esovePAdMbUg enAkñúgRBwtþikarN_snñisiT§ ACS sþIBIkarbegáItGVImYyedayKµaneRKaHfñak; (Benign by Design) nigkarbegáItnUvsarFatusMeyaKdéTeTotsMrab;karBarkarbMBul [Pietro Tundo & Fabio Arico, 2007]. 

enAqñaM 1995 eRkamkarepþImKMnitrbs;RbFanaFibtI Bill Clinton )aneFVI[ Pñak;garkarBarbrisßan)ancab;epþImbegáIt[manBanrgVan;RbFanaFibtIsþIGMBIKImIébtgCa erogral;qñaM [Jesper SjÖstrÖm, 2003].

ExsIha 1996 IUPAC )ancab;epþImmanTMnak;TMngenAkñúgvis½yKImIébtg eday)anbegáItnUvkareFVIkargarCaRkumeTAelI synthetic Pathways nigdMeNIrkarenAkñúg KImI ébtg. 

enAqñaM 1998 bnÞab;BImanKMeragkarN_rbs; EPA eRkaymk OECD (Organization for Economic Co-operation and Development) )aneFVIkarENnaMCaskledIm,IGPivDÆnUvkmµviFIsþIGMBIKImInirnþrPaB (Sustainable chemi- stry)  b¤KImIébtg [Pietro Tundo & Fabio Arico, 2007). enAqñaM 1998 dEdl Paul Anastas nig J.C.Warner )ane)aHBum<esovePAKImIébtgsþIGMBIRTwsþI karGnuvtþn_ eKalkarN_TaMgdb;BIrrbs;KImIébtg.

enAqñaM 1999 TRSC (The Royal Society of Chemistry) )anbegáItbNþaj KImIébtg (The Green Chemistry Network) nig)ancab;epþIme)aHBum<GtßbTsþIBIKImI ébtg [Jesper SjÖstrÖm, 2003].

2>1>3 eKalkarN_rbs;KImIébtg (Principles of Green Chemistry)

eKalkarN_TaMgGs;rbs;KImIébtgmancMnYndb;BIreKalkarN_dUcCa³ 

1> karkarBar (Prevention): karkarBarkMu[mankaksMNl;taMgBIdMbUg val¥ CaCagkarsMGat rWbMpøajnUvkaksMNl;EdlekItmanrYceTAehIy.

2> karsnSMsMécGatUm (Atom Economy): enAkñúgviFIsaRsþsMeyaK KYrEteFVI ya:gNaeRbIR)as;rUbFatuedImeGayGs;smtßPaBedIm,Iplit)anplitplcaM)ac; CaCag begáIt)ankaksMNl; mann½yfakareRbIR)as;GatUmTaMgGs;rbs;vtßúFatuedImkñúgkar begáIt)anCaplitplcaM)ac;CaCagbegáIt)anplitplbnÞab;bnSM rWkaksMNl;.

3> bnßykarsMeyaKsarFatueRKaHfñak; (Less Hazardous Chemical syntheses): enAeBlNa b¤kEnøgNak¾edayEdlGaceFVIeTA)an viFIsaRsþsMeyaKKYrEt begáIteLIgedIm,IeRbIR)as; rWplitsarFatuEdlmankMritBultictYc rWminb:HBal;cMeBaH suxPaBmnusS nigbrisßan. 

4> karsMeyaKsarFatuKImIEdlmansuvtßiPaB (Designing Safer Chemicals): KYrEtbegáItnUvsarFatuKImI rWplitplKImINaEdltYnaTInigmuxgarrbs;vaminpþl;plb:H-Bal;nigmansuvtßiPaBcMeBaHsuxPaBmnusS nigbrisßan. 

5> FaturMlaynigsarFatubEnßmEdlmansuvtßiPaB (Safer Solvents and Auxiliaries): kareRbIR)as;sarFatubEnßmdUcCa FaturMlay sarFatu b¤Pñak;garEjk CaedIm KYrEteCosvageTaHbICasarFatuTaMgenaHpþl;plb:HBal; b¤minmaneRKaHfñak;enA eBleRbIR)as;k¾eday. 

6> karpÁt;pÁg;famBlcaM)ac; (Design for Energy Efficiency): kareRbIR)as; famBlbEnßmeRcIneBk vaeFVI[manplb:HBal;dl;vibtþiesdækic©nigbrisßanCMuvij dUcenH kareRbIR)as;famBlbEnßmKYrEtkat;bnßytamsmtßPaBEdlGaceFVIeTA)an ehIyeyIg GaceRbIR)as;sMBaF nigsItuNðPaBEdlmanenAkñúgbrisßanCMuvijvaRbesIrCag.

7> kareRbIR)as;vtßúFatuedImkekIteLIgvij (Use of Renewable Feedstocks): RbsinebIbec©keTsRBmTaMgesdækic©mansmtßPaBGaceFVIeTA)an KYrEteRbIR)as;vtßúFatu edImkekIteLIgvijRbesIrCagkareRbIR)as;vtßúFatuedImminekIteLIgvijdUcCapUsIul\n§n³ CaedIm.

8> karkat;bnßyRbPBmincaM)ac; (Reduce Derivatives):RbPBmYycMnYnEdl minmansar³sMxan;dUcCa karbMlas;bþÚrbeNþaHGasnñkñúgdMeNIrkarKImInigrUb karbEnßm sarFatuEdledIrtYCaRkumTb; nigCYykarBarCaedIm KYrEteCosvagRKb;eBlevlatam smtßPaBEdlGaceFVIeTA)anedIm,ICYykat;bnßykaksMNl;.

9> katalIs(Catalysis): katalIkrKYrEtRtUv)aneRbIR)as;edIm,Ikat;bnßyr)aMg famBlskmµEdlCYyeFVI[mankareRbIR)as;famBltictYcenAkñúgdMeNIrkar.

10> karEkécñsMrab;karbMEbk(Design for Degradation): plitplKImI EdlRtUv )anbegáIteLIgKYrEtCaplitplEdlGacbMEbkeTACasarFatu b¤plitplEdl minbgáeRKaHfñak; nigmanplb:HBal;eTAdl;brisßan bnÞab;BIQb;eRbIR)as;ehIye)aHbg; ecaleTAkñúgbrisßan.

11> karviPaKeBlevlaBitR)akdsMrab;karBarkarbMBul (Real-time analysis for Pollution Prevention): KYrEtbegáIt[manviFIsaRsþviPaKsMrab;eFVIkartamdan nigRtYtBinitüdMeNIrkarKImI kñúgeKalbMNgeCosvagkarbegáItnUvsarFatuEdlmaneRKaH fñak;enAkñúgdMeNIrkarplitTaMgGs;enaH. 

12> suvtßiPaBKImICacMbgsMrab;karBareRKaHfñak;edayécdnü(Inherently Safer Chemistry for Accident Prevention):kareRCIserIsnUvRbePTnigTMrg;rbs;sarFatu EdlRtUv)anykmkeRbIR)as;enAkñúgdMeNIrkarKImI vaBitCamansar³sMxan;BIeRBaHvaGac CYykat;bnßyeRKaHfñak;CayfaehtudUcCa karkMBb;ehIyCMruHeTAkñúgbrisßan karpÞúH nig kareqHCaedIm.  [American Chemical Society, 2002] & [TNEP, 2008]
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2>2 Rbtikmµerdukmµ nigGuksIutkmµenAkñúgKImIsrIragÁ 

(Reduction and Oxidation Reaction in Organic Chemistry)


2>2>1 Rbtikmµerdukmµ (Reduction Reaction)


erdukmµmann½yfa karbEnßmGIuRdUEsn b¤bnßyGuksIuEsnecjBIm:UelKulmYy.    RbtikmµerdukmµGacRbRBwtþieTA)anluHRtaEtmanPñak;garerdukmµEdlCaGñkeFVIerdukmµeTA elIGgÁFatuRbtikredIm,IbegáIt)anplitpl. xageRkamenHKWCaPñak;garerdukmµmYycMnYn CamYynwgsmIkartagRbtikmµ ³
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2>2>2>RbtikmµGuksIutkmµ (Oxidation Reaction)


GuksIutkmµmann½yfa karbEnßmGuksIuEsn rWkardkecjGIuRdUEsnecjm:UelKul mYy. dUcKñaEdr cMeBaHRbtikmµGuksIutkmµGacRbRBwtþieTA)anluHRtaEtmanPñak;garGuk- sIutkmµ EdlnwgbgðajxageRkamCamYysmIkartagRbtikmµEdlCaRbePTRbtikmµRtUv KñaeTAnwgPñak;garnImYy² ³
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2>3 katalIkrCIv³ (Biocatalyst)


katalIkrCIv³KWCaGg;sIumEdlmannaTICYybegáInel,OnRbtikmµKImImYyEdl RbRBwtþieTAyWt[manlkçN³skmµehIyRbRBwtþieTAelOn. Gg;sIumKWCaRbUetGIunEdl ekIteLIgBIGasIutGamIeNCaeRcIntPa¢b;Kñaedaysm<½n§biubTIt ehIybegáIt)anCaRcvak; GasIutGamIeNya:gEvg. Gg;sIummanlkçN³c,as;las;nigCak;lak;CagkatalIkr GsrIragÁmYycMnYndUcCa GasIut )as elah³ nigGuksIutelah³CaedIm. Gg;sIumman lkçN³yfaRbePT edayeFVIRbtikmµbMEbkeTAelIsmasFatuedayELkBiessEdlRtUv nwgxøÜnva. ]TahrN_ Gg;sIum Alcohol dehydrogenas CYyCMrujkñúgRbtikmµGuksIutkmµ elIGal;kulnigerdukmµelIGaestUn b¤Gal;edGIutEtb:ueNÑaH.


katalIkrCIv³KWCaEpñkmYyénesßrPaBrbs;brisßan. katalIkrCIv³ b¤Gg;sIum manRbPBmkBIRbBn§½FmµCatiehIyvaGacbMEbkeTACaGasIutGamIeNrYcRtlb; eTAkñúg FmµCativij. Gg;sIumman\T§iBleTAelIEtrUbFatuedImEdlekIteLIgvijb:ueNÑaH.


dMeNIrkarGg;sIumGacCYysnSMsMécfamBlnigCYykat;bnßynUvkareRbIR)as; ]bkrN_Biess²EdlGacFn;eTAnwgkMedA sMBaF b¤karbMpøajepSg². Gg;sIumman lkçN³smRsbsMrab;kareRbIR)as;kñúgvis½y]sSahkmµya:gTUlMTUlay edaysarEt smtßPaBrbs;Gg;sIum RBmTaMgskmµPaBCak;lak;rbs;va nigedaysarEtskmµPaB Gg;sIumRbRBwtþieTAkñúglkçxNÐsamBaØFmµta (Mild condition).  müa:gvijeTot bnÞab;BI dMeNIrkarrbs;Gg;sIumTaMgplitplcaM)ac;nigkaksMNl;énRbtikmµPaKeRcInvaBMupþl; eRKaHfñak;ehIygaybMEbkeTAkñúgFmµCati. bEnßmBIenHkaksMNl;kkrxab;²Edl)an mkBIRbtikmµGg;sIumén]sSahkmµRtUv)anEkécñeTACaCI.

2>4 Gg;sIumGal;kuledGIuRdUEsNas (Alcohol dehydrogenase)


Oxidoreductase KWCaRkumGg;sIumEdlCMrujRbtikmµGuksIudUerdukmµ ehIyPaK eRcInénGg;sIumenHRtUv)aneK[eQµaHfa dehydrogenase ¬ehgsaevOn ,2008¦. Gg;sIum dehydrogenase RtUv)anEbgEckCaR)aMmYy EdlGg;sIumnImYy²mantYnaTI bMEbks‘ubRsþatxus²KñadUcCaGg;sIum Alcohol dehydrogenase(ADH) Glucose-6-phosphate dehydrogenase Glutamate dehydrogenase(GD) I-iditol dehydrogenase(ID) Isocitrate dehydrogenase(ICD) Lactate dehydrogenase (LDH). ]TahrN_ Gg;sIum Alcohol dehydrogenase s‘ubRsþatrbs;vaKWCaGal;kul. enAeBlenHGg;sIum alcohol dehydrogenasennwgRtUvelIkykmksikSa[lMGitGMBI tYnaTIniglkçN³epSg²rbs;va. 

2>4>1>niymn½y


Gg;sIumAlcohol dehydrogenaseKWCaEpñkmYyénRkumGg;suIm Oxidoreductase EdleFVIGuksIutkmµeTAelIGal;kul¬fñak;1 b¤ 2¦nigeFVIerdukmµeTAelIbgÁúMkabUnIl ¬estUn b¤ Gal;edGIut¦ edayeRbIR)as; NAD+ b¤ NADP+ CaGñkTTYleGLicRtug (Electron receptor) EdlehAfa kUhVak;T½r (Cofactor) [WBC, 2010]. Gg;;sIum Alcohol dehydrogenase manvtþmanenAkñúgsarBagÁkayCaeRcIndUcCa mnusS stV emdMEb (Yeast) )ak;etrI nigrukçCati b:uEnþenAkñúgemdMEbmanbrimaNGg;suImenHeRcInEdlnaM[ vamanlkçN³skmµCageK [WBC, 2010].

2>4>2>cMnat;fñak;énGg;suIm Alcohol dehydrogenase 


Gg;sIum alcohol dehydrogenaseenAkñúgxøÜnmnusSRtUvEbgEckCaR)aMmYyfñak;KW

-fñak; I manbIÉktþargdUcCa


+ ADH1: 
[image: image20.wmf]a

b:UlIbiubTIt


+ ADH2:    [image: image44.wmf]g

 b:UlIbiubTIt
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+ ADH3:      b:UlIbiubTIt

(T.lkuta, S szeto, and A Yoshida, 1986)
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-fñak; II :       b:UlIbiubTIt
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-fñak; III :      b:UlIbiubTIt
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-fañk; IV :      rW      b:UlIbiubTIt

-fñak; V 
-nigfñak; VI . [ Jawed Shafqat, et.al, 1996]

cMEnkÉenAkñúgrukçCatimanpÞúkvtþmanGg;sIum ADH fñak; III  fñak; P nig fñak; C  (Cinamyl alcohol dehydrogenase). cMeBaHGg;sIumfñak; P nig C manEtenAkñúgrukçCati b:ueNÑaH. Gg;sIum ADH fñak; P manlkçN³esÞIrEtdUcKñaeTAnigGg;sIumfñak; III Edr. mUlehtuenHGacbNþalmkBIkarekIneTVEsnenAkñúgrukçCatixagedIm. [ Jawed Shafqat, et.al, 1996]

enAkñúgemdMEbnig)ak;etrIPaKeRcIn BYkvamanvtþmanrbs;Gg;sIum Alcohol dehydrogenaseEdlCaRbePT ADH1 b:uEnþenAkñúgemdMEbrbs;RsamanGg;sIummYy eTotKW Gg;suIm ADH2 [Coghlan A, 2006] .
2>4>3> lkçN³rbs;GgsIum ADH

k> lkçN³rUbrbs; ADH 
xageRkamenHKWCalkçN³rUbrbs; ADH én emnM (Baker’s yeast) EdlmaneQµaHfa Saccharomyces cerevisiae :


-ma:sm:UelKul 149.5 kDa (kilodaltons) 

Edl  1 Da = 1.66x10-24g


-pHRbesIr (Optimal pH): 5.4 


-cMnucGIusUeGLicRTic (Isoelectric point): 6.91


-emKuNrlt;(extinction coefficient): 41 170 cm-1M-1.
                       [WBC, 2010]

cMeBaHkrNIGuksIutkmµéneGtaNul pH RbesIrsßitenAcenøaHBI 8.6-9.0 cMEnkÉ erdukmµénGal;estal;edGIut pH RbesIrEk,r 7.0 [Scientist Solutions, 2004-2009].

x> skmµkr (Activators)

Pñak;garEdlCYybegáInskmµPaBrbs;Gg;sIum ADH mandUcCa er:Gak;-TIbs‘ulPIRTIl (Sulfhydryl activating reagents) Mercaptoethanol Dithiothreitol Cysterine nigPñak;garekLatelah³F¶n; (Heavy metal chelating agents). [WBC, 2010]


K> Fatubg¥ak; (Inhibitor)

sarFatuEdlbg¥ak;dl;skmµPaBGg;sIummandUcCa elah³F¶n; nig erGak;TIb SH, Thiourea, FatuRsLay Purine nig Pyrimidine, kør:UeGtaNul nigPøúyGr:U-eGtaNul, N-alkylmaleimide, Iodoacetamide, 1,10-phenanthroline, 8-hydroxyquinoline, nig Beta-NAD GaNaLÚk . [WBC, 2010]


X> mNÐlskmµ ( Active Site )


cMeBaHGg;sIum ADHrbs;mnusS mNÐlskmµrbs;vamannUvGatUmsgá½sImYy RBmTaMgGasIutGamIeNmYycMnYndUcCa His-67, Cys-174, Cys-46, Ser-48, His-51, lle-269, Val-292, Ala-317, nig Phe-319. GatUmsgá½sIcgPa¢b;eTAnwg s‘ubRsþatEdlCaGal;kul. karcgPa¢b;rbs;sgá½sIGaRs½yeTAnwgGasIutGamIeNdUcCa Cys-174, Cys-46 nig His-67. GasIutGamIeNdUcCa Phe-319, Ala-317, His-51, nig lle-269 eFVI[ NAD+ manesßrPaBtamry³karbegáItnUvsm<½n§GIuRdUEsn. cMEnkÉ GasIutGamIeNBIreTotKW His-51 nig lle-269 BYkvacgsm<½n§CamYyGal;kulenAelI nIkUTINamItrIbUs. bEnßmBIenH Phe-319, Ala-317, nig Val-292 cgsm<½n§ GIuRdUEsnCamYyGamItenAelI NAD+. enAkñúgmNÐlskmµlIkg;KWCa Cys-174, Cys-46, His-67 nigmYym:UelKulTwk. [Hammes-Schiffer S, Benkovic SJ, 2006]


cMeBaHGg;sIum ADH fñak; III rbs;rukçCati enAkñúgmNÐlskmµrbs;vamanGasIut GamIeNsMxan;bIdUcCa  Thr-48, Tyr-51 nig Arg-115 [ Jawed Shafqat, et.al, 1996].


g> kUhaVk;;T½r (Cofactors)



skmµPaBrbs;Gg;sIum ADH vaGaRs½yeTAnwgkUhaVk;;T½rrbs;xøÜnKWCa Nicotinamide Adenine dinucleotide ( Oxidized) NAD+ nig Nicotinamide Adenine dinucleotide ( Reduced) NADH [ehg saevOn , 2008]. tamry³kar BiesaFn_mYyedaykardkykCalikacMnYn 17 rbs;rukçCati)anbgðajfa skmµPaBrbs; Gg;sIum ADH vaGaRs½yeTAnwgvtþmanrbs; NADH nig NADPH [M.J.C. Rhodes, 1973].


c> clnkarénkarCMrujRbtikmµ



         xageRkamenHKWCaclnkarrbs;Gg;sIum ADH EdlCYyCMrujkñúg RbtikmµGuksIutkmµGal;kulnigRbtikmµerdukmµestUn rWGal;edGIut EdlGg;sIum ADH enHmanvtþmanenAkñúg)ak;etrI.
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rUbTI 2>2: clnkarrbs;Gg;sIum ADH enAkñúgRbtikmµGuksIutkmµ nigerdukmµ


[www.users.csbsju.edu/.../classes/.../alcoholdehydro/index.htm]
dMbUgGg;sIum ADH )aneRbIR)as;GIuy:ug Zn eTAP¢ab;enAelIGuksuIEsnrbs; Gal;kul edIm,IeFVI[GuksIuEsnrbs;Gal;kulmanesßrPaBeGLicRtUsþaTic. dUcenHeFVI [RbUtugrbs;Gal;kulkan;EtmanlkçN³GasIutxøaMgeLIg. bnÞab;mkGasIutGamIeN His-51 )ane)aHbg; H+ eTA[)as B: ehIy His-51 )anTTYlyk H+ mkBI Thr-48 vij. Thr-48 kan;EtmanlkçN³)askan;EtxøaMg EdlnaM[ Thr-48 )ancab;yk H+ rbs;Gal;kul. bnÞab;BIGal;kule)aHbg;RbUtugrYc ehIyvamanTMenarbegáItCasm<½n§BIr Can;rvagGatUmGuksIuEsn nigkabUn. kñúgxN³enaHGIuRdY H-  mYyénGal;kul)ancak ecj ehIyeTAP¢ab;CamYyTItaMgxSt;eGLicRtugrbs; NAD+  ehIy NAD+ )ankøay eTACa NADH. cMeBaHRbtikmµerdukmµGal;edGIut nigestUnmanlkçN³Rtlb;tam clnkarxagelIEdr.
2>5 rukçCatibEnø (Vegetable)

2>5>1 sar³sMxan;rbs;rukçCatibEnø (Importance of vegetable)


bEnøKWCaGaharEdlmanplRbeyaCn_ya:geRcInsMrab;mnusS nigmantYnaTIEf rkSanigkarBarsuxPaBmnusSRbqaMgnigCMgWepSg² [Best-home-remedies.com]. bEnø mantYnaTIya:gsMxan;enAkñúgrbbGaharrbs;mnusSRbcaMéf¶BIeRBaHEtbEnøKWCaRbPBd¾l¥ RbesIrEdlmanpÞúknUvvItamInmYycMnYndUcCa vItamInC A B6 E thiamine niacin sarFatuxniC Gaharsrés [Adel Kader, Department of Pomology, UC Davis, 2001). enAkñúgqñaM 1988 tamry³karbgðajrbs;GgÁkarRTRTg;GaharshrdæGaemric (American food supply))anbgðajfa bEnømanpÞúksarFatuxøaj;TabRtwmEt 1% nig kaLÚrI 8% b:uEnþvapþl;nUvsarFatukar:UEtn (Carotenes) 94% RBmTaMgvItamInC 90% vItamInB6 22% [Joanne F-Guthrie, Claire Zizza, Nancy Raper, 1992]. bEnømYy cMnYnCYykat;bnßymUlehtuEdl[ekItmanCMgWmharIk CMgWebHdUg nigCMgWraMuérepSg² eTot ehIyFatupSMmYycMnYnrbs;bEnømantYnaTICaGg;TIGuksIutkrdUcCaGasIutGasáb‘íc EdlCasarFatubg¥ak; nigmanRbsiT§iPaBkñúgkarkarBarkMu[manGuksIutkmµedaym:Uel- KulGuksIuEsn RBmTaMgmantYnaTIpøas;bþÚrskmµPaBemtab:UlIs nigbnSabCatiBul [Adel Kader, Department of Pomology, UC Davis,2001]. 


2>5>2 RbePTnigeQµaHviTüasaRsþrbs;bEnø 

bEnøRtUv)anEbgEckeTAtamRbePTxus²KñadUcCa bEnøsøwk (Leafy vegetable) bEnøRKab;nigKYr (Beans and Pods) rukçCatiEpøsMrab;eFVIbEnø (Friut vegetable) bEnøemIm (Roots and Tuber) bEnøedIm (Stems vegetable) bEnøeRKOgeTs (Herbs and Spices) nigbEnøduHkúñgTwk (Aquatic plant) [Ardhendus. CHATTERJEE, 1995]. bEnø xagelIvasMbUreTAedaysarFatuciBa©wmxus²KñaeTAtamRbePTrbs;vanImYy².

 xageRkamenHKWCaRbePTbEnømYycMnYnEdlmanduHenAkñúgRbeTskm<úCa ehIy k¾nwgRtUvykmkeFVIBiesaFn_kñúgkarsikSaenHpgEdr.
tarag 2>1: RbePTbEnønImYy² nig eQµaHviTüasaRsþrbs;va
	eQµaHExµr (Khmer name)
	eQµaHGg;eKøs

(Common name)
	eQµaHviTüasaRsþ

(Scientific name)
	eQµaHGkSr
kat;

	bEnøemIm (Roots and Tubers)
	
	
	

	dMLÚgCaV
	Sweet potato

(white , orange)
	Ipomea batatas

( Convolvulaceae)
	SP

	Rtavsøa
	Taro
	Colocasia esculenta

( Araaceae)
	Ta

	kar:ut
	Carrot
	Daucus carota

(Umbelliferae)
	Ca

	dMLÚgdUg
	Winged yam

(white flash)
	Dioscorea alata

(Dioscoreaceae)
	WY

	emImQUk
	Lotus tuber
	
	LT

	dMLÚgQamman;
	Winged yam

(purple flash)
	Dioscorea alata var.

purpurea (Dioscoreaceae)
	WY(1)

	bEnøeRKOgeTs (Herbs and Spices)
	
	
	

	xÞwms
	Garlic
	Allium sativum

(Liliaceae)
	Ga

	xÞwm

Rkhm
	Shallot
	Allium ascalonicum

(Liliaceae)
	Sh

	xJI
	Ginger
	Zingiber officinale

( Zingiberaceae)
	Gi

	remot
	Turmeric
	Curcuma domestica

(Zingiberaceae)
	Tu

	x¢ay
	Wild ginger
	Kaempferia galengal

( Zingiberaceae)
	WG

	rMedg
	Great galengal
	Languas galengal

(Zingiberaceae)
	GG

	rukçCatiEpøsMrab;eFVIbEnø (Fruit vegetable)
	
	
	

	el<AXøg;
	Pumpkin
	Cucurbita moschata

(Cucurbitaceae)
	PK

	nenagRCug
	Ridge gourd /

Angled loofah
	Luffa acutangula

(Cucurbitaceae)
	RG

	«Lwk
	Watermelon
	Citrullus lanatus

(Cucurbitaceae)
	WM

	eb:ge)a:H
	Tomato (khmer)
	
	TM

	emÞsGacm_stV
	Chilli small /

Bird-chilli
	Capsicum frutescens

(Solanaceae)
	CM

	Rtb;Evg
	Egg plant
	Solanum melongena

( Solanaceae)
	EP

	Rtb;Butjg
	Bitter egg plant
	Solanum torvum

(Solanaceae)
	BEP

	el<AEk¥k
	Classical Pumpkin
	Cucurbita moschata

(Cucurbitaceae)
	PK(1)

	bEnøRKab;nigkYr (Beans and Pods)
	
	
	

	BBayRCug
	Winged-bean
	Psophocarpus tetragonolobus

( Leguminosae)
	WB

	bEnøsøwk (Leafy vegetable)
	
	
	

	søwkRmuM
	Drumstick leaf
	Moringa oleifera (Morngaceae)
	DL

	søwk

keRnÞab
	Sloek Kontroup
	Clausena cambodiana (Rutaceae)
	SK

	søwkgb;
	Sloek Ngoup
	Sauropus androgynus(Euphorbiaceae)
	SN

	søwkrgag
	Sloek Rongeng
	Cratoxylon cochinchinensis
(Hypericaceae)
	SR


2>6 RkUma:tURkahVI (Chromatography)
RkUma:tURkahVIKWCabec©keTssMrab;eFVIkarEjkl,aym:UelKulEdlrlayenAkñúg pas]sµ½n rWrav ehIykarEjkrbs;l,ayBwgEp¥keTAelIPaBxusKñaénclnarbs;pas cl½tenAelIpasnwg ehIyPaBxusKñaenHedaysarEtkMritrlaynigsMrUbénm:UelKulkñúg pasTaMgBIr [saklviTüal½yPUminÞPñMeBj, 2006]. dUcenHRkUma:tURkahVIBwgEp¥ksMxan; eTAelIpasBIrKWpasnwg ¬GgÁFaturwg b¤ ECl¦CasarFatusßitenAkñúgkUeLan EdlCa FmµtavaEtgEtcgsm<½n§kUva:Lg;eTAnwgPaKl¥itrwgenAxagkñúgénkUeLannigpascl½t ¬GgÁFaturav rW]sµ½n¦CaFaturMlayEdleFVIdMeNIrqøgkat;kUeLan.

2>6>1 RkUma:tURkahVI]sµ½n (Gas Chromatography) 


RkUma:tURkahVI]sµ½nKWCabec©keTsmYyeRbIsMrab;EjksmasFatuEdlTak;TgeTA nwgdMeNIrkarénpascl½tCa]sµ½nqøgkat;bMBg; b¤kUeLanEdlmanpassMrUbesIGcl½t ¬pasnwg¦ [saklviTüal½yPUminÞPñMeBj, 2006]. RkUma:tURkahVI]sµ½nRtUv)aneKeRbI sMrab;EjksmasFatuEdlgayehIr nigmingaybMpøajedaykMedA [ecgxøI, 2005].


karEjkrbs;smasFatumYyenAkñúgRkUma:tURkahVI]sµ½n GaRs½yeTAnwgktþaR)aM ya:gKW RbEvgkUeLan sItuNðPaB el,OnlMhUr PaBb:UEl nigbrimaNénkarcak;PaK sMNak. kalNasItuNðPaBkñúgLkMedArbs;GCTabehIyel,OnlMhUrkñúgkUeLanyWt vaeFVI[kar EjksmasFatu)anl¥b:uEnþBicEdlecjenAkñúgRkUma:tURkammins¥at. pÞúyeTA vij kalNasItuNðPaBkñúgLkMedAx<s;ehIyel,OnlMhUrelOn vaeFVIeGaykarEjk smasFatuBMu)anl¥ b:uEnþBicenAkñúgRkUma:tURkams​¥at.


PaBb:UEl b¤minb:UElrbs;pasnwg (Stationary Phase) vakMnt;nUvPaBb:UEl b¤min b:UElrbs;RkUma:tURkahVI]sµ½n (GC). cMeBaHpasnwgminb:UElkarEjksmasFatuGaRs½y eTAnigsItuNðPaBrMBuHnigm:asm:Ulrbs;FatunImYy²pgEdr. b:uEnþebIpasnwgb:UElvijkar EjksmasFatuGaRs½yeTAnwgPaBb:UElrbs;smasFatunImYy². dUcenHsItuNðPaBrMBuH nigPaBb:UElrbs;kUeLanvaCH\T§iBleTAdl;karEjkrbs;smasFatu. mü:agvijeTot cMeBaHkUeLanminb:UElval¥sMrab;FaturlayEdlminb:UEl ehIykUeLanb:UElval¥sMrab; Faturlayb:UEldUcKña [David C. Harris,1997]. smasFatuTaMgLayNaEdlman sItuNðPaBrlayTabnigm:asm:UelKultUcvaEtgEtecjBIkUeLan)anmunsmasFatuEdl mansItuNðPaBrlayx<s;nigma:sm:UelKulFM [ecgxøI, 2005]. 
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dMeNIrkarmYycMnYnenAkñúgRkUma:tURkahVI]sµ½n¬rUbTI2>3  ¦KWdMbUgsUluysüúgRtUv )ancak;cUleTAkñúg Injector EdlkñúgenaHman Septum CasIulIkUnsMrab;Tb;]sµ½nmin [ehIrecj enAeBlEdlsUluysüúgcUleTAkñúg Injector ehIyva)anhUrcUleTAkñúg kUeLan.  bnÞab; mksmasFatuviPaK)aneFVIdMeNIrqøgkat;kUeLan edaysarFatunaM]sµ½n (Carrier gas: He, H2, N2)EdlCapascl½t (Mobile phase). kñúgeBlenaH kUeLan)anEjksmasFatuviPaKeTAtamsItuNðPaBrMBuHnigPaBb:UElrbs;va bnÞab;BIecj BIkUeLanvacUleTAkñúgedTicT½r (Detector) EdlCaGñkTTYlxusRtUvviPaKnigbBa¢Ún Tinñn½yviPaKeTAkMuBüÚT½r. xageRkamenHKWCarUbEdlbgðajBIeKalkarN_mYycMnYnenAkñúg RkUma:tURkahVI]sµ½nnigEpñksMxan;²rbs;ma:sIun GC .
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[Jerry R. Mohrig, et al, 2003]
2>6>2 RkUma:tURkahVIRsTab;esþIg(Thin-layer chromatography:TLC)


RkUma:tURkahVIRsTab;esþIg (TLC) KWCakareFVIRkUma:tURkahVIenAelIbnÞHénsmas- FatuépÞsMrUbesIEdlCapasnwg ehIysmasFatuépÞsMrUbesIGacCaGaluymIn ECl sIulIs sIulIkatFüÚg b¤EsluyLÚsCaedIm [saklviTüal½yPUminÞPñMeBj, 2003]. TLC vamansar³sMxan;sMrab;KNnarkvtþmansarFatu EdlmanenAkñúgl,ayedayEjknUv smasFatuTaMgenaHedayBwgEp¥keTAelIPaBb:UElrbs;BYkva ehIyeFVIkarepÞogpÞat;nig eRbobeFobsarFatuTaMgenaHCamYysarFatusþg;da [Jerry R. Mohrig, Christina Noring Hammond, Paul E.Schatz,& Terence C. Morrill, 2003]. enAkñúg TLC manpasBIrKWpasnwgEdlCasmasFatudUcCaGaluymIn EClsIulIs sIulIkatFüÚg b¤ EsluyLÚs Edl)anRKbdNþb;CaRsTab;esþIgenAelIbnÞHsMrUb ¬Ekv elah³ rW)aøsÞic¦ nigpascl½tKWCasmasFaturavsuT§ b¤l,aysUluysüúgénsmasFaturavEdlsmas- PaBrbs;vaGaRs½yeTAnwgPaBb:UElénsmasFatuenAkñúgl,ay. sarFatuminb:UEleFVI dMeNIrrh½s cMEnksarFatub:UEleFVIdMeNIryWt²enAelIbnÞH TLC edaysarEtsarFatu minb:UElvaBMucgP¢ab;xøaMgeTAnwgbnÞHsMrUbenaHeT b:uEnþsarFatub:UElvacgP¢ab;CamYypas nwgya:gxøaMgnaM[vaeFVIdMeNIryWt. müa:gvijeTot smasFatusrIragÁrwgEdlmingay ehIrPaKeRcInGacviPaK)anCamYyRkUma:tURkahVIRsTab;esþIg(TLC) b:uEnþcMeBaHsmas- FaturavgayehIrminGacviPaK)anl¥CamYy TLCeT edaysarEtPaBgayehIrrbs;BYk vaGaceFVI[mankar)at;bg;nUvbrimaNPaKsMNaktamry³karrMhYtbnÞH TLC enAeBl viPaK [Jerry R. Mohrig, Christina Noring Hammond, Paul E.Schatz,& Terence C. Morrill, 2003].
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edIm,IBinitüemIlsñaménsmasFatu eKGacmanviFIsaRsþmYYycMnYndUcCa dak;bnÞH TLC s¶ÜteTAkñúgkaMrsµIGulRtasVay (UV) mYyvijeTotGacdak;bnÞH TLC eTAkñúgEkv EdlmanGIuy:UtenaHbnÞH TLC nwgeGaysñamBN’rbs;sarFatuviPaK nigviFIsaRsþmYy eTotRClk;bnÞH TLC eTAkñúger:Gak;TIbEdlGacmanRbtikmµCamYysmasFatuenAelI bnÞH TLC ehIybegáIt[mansñamBN’énsarFatuviPaKenAeBlbnÞH TLCRtUvkMedA. 


bnÞab;mkedIm,IepÞogpÞat;smasPaKénl,ay b¤sarFatuviPaKNamYyenAkñúg l,ayRtUveFVIkareRbobeFobCamYyl,aysUluysüúgsþg;da RbsinebIsarFatuenaHeLIg )ankMBs;esµIrWesÞIrEtRbEhlKñaeTAnwgsarFatusþg;daNamYy enaHeyIgGacsnñidæanfa sarFatuviPaKCasarFatuRtUvKñaeTAnwgsarFatusþg;da. CaFmµtakñúglkçxNÐTaMgLayén karBiesaFn_dUcKña smasFatumYYyb¤sarFatumYynwgeLIg)ankMBs;mYy EdlCa nic©kalsmamaRteTAnwgcMgaycrénk,alpascl½t [Lúg Lay, 2003]. CaTUeTA eKeFVIkareRbobeFobeTAelItMélRf EdlCapleFobéncMgaycrrbs;smasFatu b¤sar- FatueLIg)anelIcMgaycrénFaturMlayelat)an. Rf KWmann½yfael,OnlMhUr (Rate of flow) EdlCaefrsßitenAcenøaH 0 nig 1 ehIysMrab;sMKal;lkçN³Bieslrbs;sarFatu nImYy²enAkñúgl,ay. kalNatMél Rf<0.1 b¤ Rf>0.9 mann½yfakMritb:UElénpas cl½tBMuTan;manlkçN³l¥RbesIrsRmab;karEjkl,ayenAeLIyeT  dUcenHeyIgRtUveFVI BiesaFn_nigeRCIserIspascl½tmþgeTot.

2>7 eyabk (Extraction) 


eyabkKWCakarTajykRbePTKImImYyecjBIRbPBNamYy rWpþac;yksmas-FatuFmµCatiBIrukçCati ehIybec©keTseyabkRtUv)aneRbIsMrab;pþac; rWbnSúT§sarFatu[Lúg Lay,2003]. eyabkEckecjCaBIrKWeyabkrav-rav nigeyabkrwg-rav. eyabkrav-ravKWCakarpþac;yksmasFatuNamYyBIl,ayGgÁFaturavmYyedayeRbIGgÁFaturavepSg eTot. FaturMlaysrIragÁEdleRbIPaKeRcInsMrab;eyabksmasFatumYyBIsUluysüúg TwkmandUcCa Gicsan DIeGTIleGET DIkør:Uemtan eGTIlGaestat [Jerry R. Mohrig, Christina Noring Hammond, Paul E.Schatz,& Terence C. Morrill, 2003]. eKeFVIeyabkeRcIndgCamYyFaturMlaybnþicmþg² RbesIrCaCagkareFVIeyabkEtmþgkñúg brimaNFaturMlayeRcInEtmþg. CaFmµtaeRkayBIeFVIeyabkeKnwgTTYl)anpassrIragÁ manbrimaNTwktictYc dUcenHeKRtUvsMgYtTwkTaMgenaHedayeRbIGMbilGanItmYycMnYn dUcCa kal;süÚmkør:UGanIt(CaCl2) sUdüÚms‘ulpatGanIt(Na2SO4).


CMBUkTI3
dMeNIrkarBiesaFn_

3>1 karRbmUlPaKsMNakbEnø


  bEnøTaMgGs;Edl)anykmkeFVIBiesaFn_RtUv)anRbmUlTijmkBIpSarenAkñúg


TIRkugPñMeBjcab;BIéf¶TI 26 Exmkra qñaM 2010 dl;éf¶TI 15 Ex]sPa qñaM 2010. bEnøTaMgGs;Edl)anTijmkBIpSarmancMnYn 26 bEnømandUcCa dMLÚgCVa ¬s nig elOg¦ el<A ¬xøg; nigEk¥k¦ «Lwk Rtav xJI eb:ge)a:H remot xÞwm ¬s nig Rkhm¦emÞsGacm_stV Rtb;Evg x¢ay rMedg kar:ut nenagRCug BBay dMLÚgdUg søwkRmuM søwkke®nÞab søwkgb; søwkrgag emImQUk Rtb;Butjg nig dMLÚgQamman;. bEnøxagelITaMgGs;RtUv)anTijmkBIpSarTwkføa elIkElgEtdMLÚgQamman;Tijmk BIpSarGUrb¤sSI. eTaHbICaya:gNa eyIgBMu)ancab;GarmµN_BIeQµaHpSarnigRbPBedIm rbs;bEnø ¬CabEnøduHkñúgRbeTskm<úCa¦Edl)anmkBIextþNamYYyenaHeT. bEnøRtUv )anTijBItUblk;bEnøkñúgbrimaNsmrmüsRmab;karBiesaFn_ ehIyeRkayBIbBa©b; dMeNIrkarBiesaFn_cMeBaHbEnønImYy² RtUvTijbEnøfµIepSgeTotmkBIpSarmþgeTottam viFIsaRsþdEdledIm,IbnþdMeNIrkarBiesaFn_sMrab;bEnøfµI.


3>2 sarFatuKImI



sarFatuKImImYycMnYndUcCa GaestUepNUn(Acetophenone)1-epnIl eGtaNul(1-phenylethanol)eGTIlGaestat(Ethylacetate)nigGMbilsUdüÚms‘ul- pat(Na2SO4) RtUv)anTijmkBIRbeTsevotNam   EdlGaestUepNUnnig 1-epnIl eGtaNul RtUvplitedayRkumh‘un Merck schuchardt kñúgRbeTsGaLWm:g; nig sarFatuKImIepSgeTotRtUv)anTijmkBIRbeTsevotNamdUcKña.

3>3 karerobcMPaKsMNaksRmab;dMeNIrkarRbtikmµ

1- bEnøEdl)anTijmkBIpSar RtUvlagCamYyTwkma:sIuneGays¥atdI b¤Fatu kxVk;epSg²EdlCab;CamYybEnøCamunsin.


2-bnÞab;mkykbEnødak;RtaMkñúgsUluysüúgsUdüÚmGIub:UkørIt (Sodium hypochlorite aqueous solution) ryHeBl 20min.


3- bnÞab;BI 20min eRkaymkRtUvRsg;bEnøTaMgenaHecjBIsUluysüúg ehIy lagCamYyGal;kul (Ethanol) bnÞab;mklagCamYyTwkKµanGIuy:ug (Deionized water).

4- eRkayBIlagsMGatrYcral;ehIy cab;epþImcitsMbkbEnø ¬bEnømYycMnYnBMucaM )ac;citsMbkenaHeTdUcCa emÞs eb:ge)a:H BBay ex¢oy CaedIm¦ehIylagsMGatmþg eTotCamYyGal;kulRBmTaMglagCamYyTwkKµanGIuy:ugCaelIkcugeRkay.

5- bEnøRtUvTukeGayRss;Twk eTIbykbEnømkQUs b¤kUrCamYyma:sIunTwk RkLúk (Blender) edIm,IbMEbkbEnøeGayeTACabMENktUc²kñúgeKalbMNgeFVI[Ebk ekasikarbs;bEnø.


6- munnwgdak;bEnøkUrCamYyma:suInTwkRkLúk RtUvQUs b¤han;bEnø[l¥itCamun sin b:uEnøbEnømYycMnYndUcCa emÞs Rtb;Bt;jgRtUvdak;cUlkñúgma:sIunEtmþg edayBMu caM)ac;han; b¤QUsCamunenaHeT.


7- krNIelIkElgcMeBaH«Lwk RKan;EtlagsMGatsMbkxageRkACamYyTwkKµan GIuy:ug bnÞab;mkcitsMbkecjehIylagCamYyTwkKµanGIuy:ugmþgeTot. Tukva[ Rss;TwkrYchan;CacMNittUc²b:unemédCakareRsc.


8- føwgbEnøEdlQUs rWkUrCamYyma:sIunTwkRkLúkrYccMnYn 20g dak;kñúgEkv EG‘kELn ( 250ml ) ehIybEnßmTwkKµanGIuy:ug 80ml nigsarFatucab;epþIm (Starting material) b¤s‘ubRsþat (Substrate) 100mg b¤ 100
[image: image21.wmf]l
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9- bnÞab;mkdak;l,ayRbtikmµenAelIxñÚrma:ejTic(Magetic stirrer) ryHeBlBI 6-8 éf¶ eTIbbBa©b;Rbtikmµ. EkvEG‘kELnénl,ayRbtikmµRtUvmanqñúkenAmat;Ekv edIm,IkarBarkMu[sarFatucab;epþImnigplitplehIrecjBIl,ay. 


10-RtUveFVIEtsþlT§plénRbtikmµral;éf¶ ¬24h mþg b:uEnþelIkElgEtéf¶ Qb; sMrak¦ rhUtdl;éf¶bBa©b;Rbtikmµ edaydkykl,ayRbtikmµmkeFVIeyabknigeFVI etsþCamYy TLC nigviPaKCamYyma:sIun GC. 
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rUbTI 3>1: karerobcMPaKsMNaksMrab;dMeNIrkarBiesaFn_

3>4 eyabk(Extraction)


viFIsaRsþsMrab;karerobcMPaKsMNakxagelIRtUv)anGnuvtþn_tamCMhanEdlmanBN’naenAkñúgkarRsavRCavrbs; Leandro H. Andrade, Roberto S. Utsunomiya, Alvaro T. Omori, André L. M. Perto, João V. Comasseto (2005) edaymankarEkERbmYycMnYn [Leandro H. Andrade, et.al, 2005].
3>4 eyabk (Extraction)

kareFVIeyabkmanBIrdMNak;kalKW


k- dMNak;kalTI1: kareFVIetsþRbtikmµral;éf¶kMLúgeBlkMBugRbtikmµrhUt dl;éf¶bBa©b;RbtikmµtamdMNak;kaldUcxageRkam½


1-dkykl,ayRbtikmµ 4ml ehIyeRcaHl,ayedayeRbIsMLI b¤ RkdaseRcaHnigdak;l,ayenAkñúgbMBg;sak.



2-l,ayEdleRcaHrYcRtUveyabkCamYyeGTIlGaesGat 1 ml cMnYnBIr dg.



3-bnÞab;mkRtUvsMgYtsñamTwkenAkñúgpassrIragÁ¬eGTIlGaesGat¦ EdleyabkrYcedayeRbIGMbilsUdüÚms‘ulpatGanIt (Na2SO4). dak;GMbilkñúg brimaNsmrmüehIyRkLúkpassrIragÁrhUtTal;EtGMbilRsUbTwkGs;nigGMbilRtUvsßitenAkñúgTMrg;CaRKab;.



4-cugeRkayRtUvbegðIrFaturMlay¬eGTIlGaesGat¦edayeRbIRbdab; )aj;xül; (Air pump) ehIyrMehIrTal;EtmaDenAsl;Et 0>5 ml.
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rUbTI 3>2: dMeNIrkareyabkkMLúgeBlRbtikmµ. (1): eRcaH (2) nig(3): eyabk (4): begðIreGTIlGaestatedayeRbIRbdab;)aj;xül;

x-dMNak;kalTI2: kareFVIetsþl,ayRbtikmµenAeBlbBa©b;Rbtikmµ dMNak;enH RtUveFVItamlMnaMdUcxageRkam:½ 



1-l,ayRbtikmµTaMgGs;EdlenAsl;RtUvykeTAeFVIeyabk. dMbUgRtUv eRcaHl,ayedayeRbIsMLIeRBaHvagayRsYlCagRkdaseRcaH ehIyRtUvlagbEnøCa- mYyTwkKµanGIuy:ugRbEhl 15 mlcMnYnbIdg.



2-l,ayEdleRcaHrYcRtUveFVIeyabkCamYyeGTIlGaesGat 100 ml cMnYnbIdgedayeRbILavEjk.



3-edIm,IsMgYtsñamTwkkñúgpassrIragÁEdleyabkrYcRtUveRbIGMbil sUdüÚms‘ulpat ehIyeFVIdUcKñaeTAnwgdMNak;kalTI 1Edr.



4-sUluysüúgénpassrIragÁxagelIRtUv)aneRcaHedayeRbIsMLIedIm,IkMu [mankkrGMbilenAkñúgsUluysüúg.



%-sUluysüúgEdleRcaHrYcehIy RtUvbegðIreGTIlGaesGat¬edayeRbI ]bkrN_  Rotary Evaporator¦edIm,IRbmUlykvamkeRbIR)as;eLIgvijsMrab;kar
eyabkelIkeRkayeTot. bnþkarbegðIrrhUtdl;sUluysüúgenAsl;RbEhl 4ml ehIyepÞrsUluysüúgdak;kñúgkUndb bnÞab;mkTuksUluysüúgenAkñúgTUsMrUbedIm,I bgðÜteGTIlGaesGatnigbnþkarbegðIrenHrhUtsUluysüúgenAsl;RbEhl 1 ml.
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   eRcaHl,ayRbtikmµedayeRbIsMLI                   eFVIeyabk             
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                        rg;caMkarEjkpas                   begðIreGTIlGaestatedayeRbI 
                                                                          Rotary Evaporator

rUbTI 3>3: dMeNIrkareyabkeBlbBa©b;Rbtikmµ

cMeBaHviFIsaRsþeyabkEdl)anBN’naxagelIRtUv)anbegáIteLIgsMrab;karRsav RCavenHEtmþg.

3>5 viFIsaRsþviPaK

kñúgkarviPaKlT§plmanviFIsaRsþRkUma:tURkahVIcMnYnBIrKW viFIsaRsþRkUm:atURkahVI ]sµ½n(GC: Gas Chromatography)RtUv)aneRbIR)as;CamYym:asIunGCm:ak Hewlett 5890,Packard seriesII RBmTaMgeRbIR)as;edTicT½r(Detector)RbePTFID EdlrYs CamYypascl½tCa]sµ½nGIuRdUEsn(H2) ehIykUeLanrbs;vaRbePTkUeLanbMBg;qµar (DB-5MS:30mx0.250mm, EdnkMNt;sItuNðPaBBI-60oc eTA 325 oc nigplit enAshrdæGaemric). sItuNðPaBkñúgkUeLaneBlkMBugdMeNIrkarviPaKdUc)anbgðaj kñúgdüaRkamxageRkam ¬rUbPaBTI3>4¦. viFIsaRsþ TLC (Thin-layer chromato- graphy) RtUv)aneRbIR)as;CamYyRkdassIulIka Silica GEL IB-F(2.5x7.5CM) ehIyman pascl½tCal,ayén hexane nig eGTIlGaesGatEdlmansmamaRt [image: image79.wmf]ppm
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hexane: ethylacetate(4:1).
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rUbTI 3>4: düaRkamsItuNðPaBEdlRtUvdMeNIrCamYyma:sIun GC
3>6 karviPaKlT§pl

3>6>1 karviPaKlT§plCamYy TLC


k> karerobcMsUluysüúgsþg;dasRmab; TLC



sUluysüúgsþg;daTaMgGs;EdlRtUveRbIR)as;sRmab; TLC KWmankMhab; 5%  Edlmann½yfa sUluysüúgsþg;damYytMnk;RtUvBRgavCamYyDIkørU:emtan19 tMnk;. tamry³søaksBaØaenAelIdb)anbgðajfa DIkør:UemtanCasarFatuEdlBulnig GacbgáeRKaHfñak;dl;suxPaBRbsinebIb:H b¤RsUbcMhayrbs;va dUcenHenAeBleRbI R)as;CamYyvaRtUveFVIenAkñúgTUrsMrUbehIyBak;Ev:ntanigeRsaméd. 


x>dMeNIrkarBiesaFn_



sUluysüúgPaKsMNakEdlTTYl)anenAkñúgdMNak;kaleyabknImYy² RtUvykmkeFVIEtsþrkvtþmanplitplCamYyTLCtamdMNak;kaldUcteTA ³


- ykRkdassIulIkamkKUsbnÞat;enAEpñkxageRkamkMBs;RbEhl 1cm ehIyedAcMnucsRmab;sUluysüúgPaKsMNakEdlRtUvviPaKnigsUluysüúgsþg;daén sarFatucab;epþImnigplitpledIm,IeFVIkarepÞogpÞat;.



- bnÞab;mkbnþk;sUluysüúgPaKsMNaknImYy²enAelIcMnucEdl)anedA rYckñúgbrimaNticbMputtamEdlGaceFVIeTA)an ehIyRtUvbnþk;cMnYnbIdgeTAR)aMdg b:uEnþRtUvbnþk;enAelIkEnøgEtmYykMu[mansñambnþk;eRcInkEnøg.



- dak;bnÞHsIulIkaeTAkñúgpascl½tdUckñúgrUbTI 2>8 ehIyrg;caMrhUtdl; pascl½teLIgCitdl;EpñkxagelIénbnÞHsIulIka ¬cMgayRbEhl 1cm¦ eTIbdk RkdassIulIkaecjBIpascl½tehIyTukbnÞHsIulIka[s¶Üt.



- bnÞab;mk edIm,IrkvtþmanplitpleKRtUvBinitüemIlcMnuc (Spot) rbs;vaenAelIRkdassIulIkaCamYyBnøW UV. dak;bnÞHsIulIkaeRkamBnøW UV rYcKUs rgVg;CMuvijcMnucEdl)aneXIj.



- RtUvKNna Rf rbs;sarFatucab;epþImnigplitpl ehIyepÞotpÞat;Ca mYy Rf rbs;sUluysüúgsþg;da.
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rUbTI 3>5 ³ dMeNIrkarN_BiesaFn_ TLC( Thin-layer chromatography)
3>6>2 karviPaKlT§plCamYym:asIunGC

k>kareRbIR)as;sþg;daepÞogpÞat;



edIm,IecosvagPaBlMeGogedayEPñkenAeBlvas;maDsUluysüúgnig bUmsUluysüúgedayeRbIm¢úl GC dUcenHRtUveRbIsUluysüúgsþg;daepÞogpÞat;. sþg; daepÞogpÞat;RtUvEtCasarFatuEdlBMumanvtþmanenAkñúgPaKsMNak. enAkñúgdMeNIrkar BiesaFn_enHsIukøÚGicsaNul ( Cyclohexanol)RtUv)aneRbICasþg;daepÞogpÞat;.


x>karerobcMsUluysüúgsþg;dasRmab; GC


sUluysüúgnImYy²EdleRbIR)as;sRmab;epÞogpÞat;karviPaKCamYyviFI saRsþRkUma:tURkahVI]sµ½n (GC) KWmankMhab; 2.5 ppm b¤ 25 ppm EdlRtUv)aneFVI tamlMnaMxageRkam ³


1. bUmsUluysüúgsþg;da 10
[image: image22.wmf]l

m

ecjBIdb ehIybEnßmeGTIlGaesGat 2 ml enaHeKTTYlsUlulsüúgEdlmankMhab; 5000 ppm. 


2> dkyksUluysüúgkMhab; 5000ppm xagelI   10
[image: image23.wmf]l

m

rMlayenAkñúg eGTIlGaestat 2 ml enaHeKTTYl)ansUuluysüúgsþg;danImYy² ¬TaMgsarFatucab; epþImnigplitpl¦EdlmankMhab; 25 ppm.


3.edIm,ITegVIl,ayénsUluysüúgsþg;dakMhab; 2.5ppm ¬sarFatucab; epþImnigplitpl¦ RtUvdkyksUluysüúgnImYy²EdlmankMhab; 25ppm, 100 
[image: image24.wmf]l
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 dak;layKña ehIybEnßmsIukøÚGicsaNul 25x102 ppm, 10
[image: image25.wmf]l

m

rMlayenAkñúg eGTIlGaestat 1 ml. cMeBaHl,ayénsUluysüúgsþg;dakMhab; 25ppm RtUvdk yksUluysüúgsþg;danImYy²kMhab; 5000 ppm, 10
[image: image26.wmf]l
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dak;layKña ehIybEnßm sIukøÚGicsaNul 25x102 ppm, 20
[image: image27.wmf]l

m

 dak;rMlayenAkñúgeGTIlGaestat 2ml. 

K>karerobcMsUluysüúgPaKsMNaksRmab; GC



sUluysüúgEdl)anmkBIkareyabkenAkñúgdMNak;kalTaMgBIr RtUvyk eTAeRcaHedayeRbIR)as;sMLIEdl)andak;ya:gENnenAkñúgBIEb:tEkv 150mm ¬200-Pasteur pipettes¦[)ankMras;RbEhl 4 cm. sUluysüúgPaKsMNakEdleRcaHrYc RtUvBRgavCamYyeGTIlGaestat 1ml ¬sMrab;dMNak;kalTI1¦ 4 ml ¬sRmab; dMNak;kalTI2). bnÞab;mkdkyksUluysüúgxagelI 10
[image: image28.wmf]l
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nigbEnßm sUluysüúg sIukøÚGicsaNul 25x102 ppm, 20
[image: image29.wmf]l

m

ehIyrMlayenAkñúgeGTIlGaestat 2 ml nig RkLúkl,aysUluysüúg[sBVl¥. l,ayenHRtUvykeTAviPaKCamYyma:sIunGC.
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rUbTI 3>6³ kareRcaHsUluysüúgPaKsMNaksRmab;karviPaKCamYy GC



X>dMeNIrkarviPaKCamYy GC



1.karkMnt; Retention time rbs;sarFatuviPaK



-RtUvcak;sUluysüúgsþg;danImYy²TaMgsarFatucab;epþIm nigplitpl EdlmankMhab; 25 ppm ¬)anerobcMenAkñúgcMnuc 3>6>2 ¬x¦-2¦ eTAkñúgma:sIun GC.



-bnÞab;BI)ancak;sUluysüúg RkUma:tURkam)anbgðajnUvBicCaeRcInEdl GacmkBIsþg;daBMumanPaBsuT§ 100% b¤GacmkBIenAkñúg InjectornigkUeLanmins¥at b¤ GacbNþalmkBI]bkrN_EdlpÞúksUluysüúgmins¥at EdleyIgminGacnwksµan dl;. dUcenHedIm,IkMnt;TItaMgBicrbs;sarFatuviPaKnImYy²[)anc,as;las;eyIgRtUv cak;sUluysüúgsþg;danImYy²xagelImþgeToteday)anbEnßmnUvsUluysüúgsþg;da 25 ppm, 10
[image: image30.wmf]l

m

eTAelIsUluysüúgxagelI. kalNakMhab;ekIneLIgnaM[BicEdl ecjmkRtUvEtmankMBs;nigépÞBicFMCagmun EdlGac[eyIgeFVIkareRbobeFobnig kMnt;rkTItaMgBicnig Retention timerbs;sarFatuviPaKnImYy²)an.



-bnÞab;mkcak;l,aysUluysüúgsþg;da ¬erobcMkñúgcMnuc 3>6>2 ¬x¦-3¦  eTAkñúgma:sIun GC edIm,ITukeFVIkarepÞogpÞat;CamYysUluysüúgPaKsMNak.



2.karviPaKsUluysüúgPaKsMNak



sUluysüúgPaKsMNakEdl)anerobcMkñúgcMnuc 3>6>2 ¬K¦RtUvcak;cUl kñúg ma:sIun GC edIm,IviPaKrklT§plBiesaFn_ faetITTYl)anplitplb:unµanPaK ry? bnÞab;BIeFVIGuksIutkmµ b¤erdukmµedayGg;suIm Alcohol dehydrogenase Edl manvtþmanenAkñúgbEnømYycMnYn.

3>7>karKNna

3>7>1>karKNnaRf



RfRtUv)anKNnatamrUbmnþxageRkam
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]TahrN_ krNIRbtikmµerdukmµénGaestUepNUnbMElgeTACa 1-epnIleGtaNul edayeRbIbEnøRbePTemImKWRtav eRkayBIcMNayry³eBl7éf¶eRkaymkTTYl)an lT§plCamYy TLC dUcxageRkam ³

-sarFatuviPaKkñúgsUluysüúgPaKsMNakeXIjmancMnucrbs;sarFatuBIrKW



sarFatuTI1: 
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sarFatuTI2: 
[image: image32.wmf]51

.

0

3

.

5

7

.

2

=

=

f

R



-l,aysUuluysüúgsþg;daénGaestUepNUn nig 1-epnIleGtaNul



GaestUepNUn: 
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1-epnIleGtaNul: 
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3>7>2 karKNnakMhab;sUluysüúgsþg;da



-sUluysüúgsþg;daénsarFatuviPaK


sUluysüúgsþg;dakMhab; 5000 ppm: RtUvdkyksUluysüúgsþg;da 10
[image: image35.wmf]l
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 rMlaykñúgeGTIlGaestat 2ml
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sUluysüúgsþg;dakMhab; 25 ppm: RtUvdkyksUluysüúgkMhab; 5000 ppm, 10
[image: image36.wmf]l
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 rMlaykñúgeGTIlGaestat 2ml
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sUluysüúgsþg;dakMhab; 2.5 ppm: RtUvdkyksUluysüúgkMhab; 25ppm, 100
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 rMlaykñúgeGTIlGaestat 1ml
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-sUluysüúgsþg;daepÞogpÞat;
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 rMlaykñúgeGTIlGaestat 4ml

dkyksUluysüúg 2500ppm,10
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 rMlaykñúgeGTIlGaestat 1ml b:uEnþebIdkyksUluysüúg 20
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 RtUvrMlaykñúgeGTIlGaestat 2ml
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3>7>3 karKNna rf nig rrf
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3>7>4 karKNnaTinñpl


karKNnaPaKryplitplEdlTTYl)aneRkayBIeFVIkarviPaKCamYyma:sIun GC       GacKNnatamviFIBIrya:gKW
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k> karKNnaedaymineRbobeFobCamYysþg;daepÞogpÞat;
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x> karKNnaedayeRbobeFobCamYysþg;daepÞogpÞat;

[image: image98.emf]0

10

20

30

40

50

60

70

80

90

100

2 3 5 6

36.2

19

8.7

41.2

94

24.1

43.5

95.6

%

Product

Reaction Time (Days)

Reduction and Oxidation by using Carrot

Reduction

Oxidation

Acetophenone                    1-Phenylethanol

ADH


[image: image99.png]N
Ry

N
NHz



[image: image100.png]100 °C

9 min




[image: image101.jpg]




3>8 smIkartagRbtikmµ
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CMBUkTI4

lT§plBiesaFn_


4>1 lT§plviPaKCamYyma:sIun GC

4>1>1 lT§plsRmab;sUluysüúgsþg;da




tamry³karvas;sUluysüúgsþg;daénsarFatucab;epþIm nigplitpl 
mþgmYyCamYyma:sIunGC bnÞab;mkeyIgGackMnt;)annUvry³eBl EdlBicsþgdanImYy² elcecj. tamlT§pl enAelIRkUma:tURkam)anbgðajfa Bicrbs;bg;sal;edGIut epnIlemtaNul  1-epnIleGtaNul  nig GaestUepNUn elcecjenAry³eBl 5.51min, 8.81min, 10.83 min, 10.99 mintamerogKña. xag eRkamenHKWCaRkUma:tURkamrbs;sþg;danImYYy²xagelI. 
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              RkabTI4>1: RkUma:tURkaménsUluysüúgsþg;danImYy²

bnÞab;BIsÁal;ry³eBlrbs;sUluysüúgsþg;danImYy² eyIgGackMnt;)annUv  TItaMgrbs;Bicsþg;daTaMgenaHenAkñúgl,aysþg;danImYy². xageRkamenHKWCaRkUma:tU- Rkamrbs;l,aysþg;da nImYy²CamYysþg;daepÞogpÞat;.
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RkabTI4>2: RkUma:tURkaménl,aysþg;da: exµA (1) nig (2) 25ppm, (1) nig (2)       2.5ppm ,Rkhm (3) nig (4)25ppm
edIm,IbBa¢ak;BIITItaMgBicrbs;sþg;danImYy²eGaykan;Etc,as;las;Cagmunnig bBa¢ak;BI\T§iBlrbs;kMhab;sUluysüúgeTAelIépÞnigkMBs;rbs;Bic eyIg)ancak;sUluy- süúgsþg;dadEdl²eRcIndgtamkMenInénkMhab;dUcCa 2.5ppm, 5ppm, 7.5ppm. 10ppm  12.5ppm, nig 25ppm. kñúgkrNIenH)anbgðajfakalNakMhab;kan;EtekIneLIgenaH eFVI[épÞnigkMBs;Bickan;EtekIneLIgEdr. xageRkamenHKWCaRkUma:tURkaménsUluysüúg sþg;da 1-epnIleGtaNulenAkMhab;epSg²KñatamkMenInénkMhab;.
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               RkabTI4>3: eRbobeFobkarekIneLIgénkMhab; 1-epnIleGtaNul

4>1>2 lT§plsRmab;sUluysüúgviPaK



k> Rbtikmµerdukmµ


cMeBaHRbtikmµerdukmµ)ansakl,gCamYybEnøCaeRcIn b:uEnþbEnøEdl TTYl)anlT§p;ll¥manmYycMnYntUcb:ueNaÑH. xageRkamenHKWCaRkUma:tURkaménlT§pl rbs;RbtikmµerdukmµénGaestUepNUn eTACa 1-epnIleGtaNul  nig Rbtikmµén bg;sal;edGIut  eTACa epnIlemtaNul  edayeRbIR)as;bEnøRtavCakatalIkrCIv³ edaycMNayry³eBl 7 éf¶. tamlT§pl cMeBaHRbtikmµerdukmµénestUn (1) TTYl)an Tinñpl 75.6% ehIyRbtikmµerdukmµénGal;edGIut (3) TTYl)anTinñpl 99.52% eyageTAtamlT§plkñúgtarag 4>2.
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RkabTI4>4: RkUma:tURkaménlT§plRbtikmµerdukmµ Edl (a)- Rkhm nig exovCal,ay
sþg;da (b)-exµACaRbtikmµ (1) eTA (2) nig (c)- páaQUkCaRbtikmµ (3) eTA (4)
x> RbtikmµGuksIutkmµ
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cMeBaHRbtikmµGuksIutkmµ)ansakl,gCamYybEnømYycMnYntUcb:ueNÑaHdUcCa bEnø EdlFaøb;TTYl)anlT§pll¥ nigbEnøEdlmanlkçN³KYr[kt;sMKal;enAkñúgRbtikmµ erdukmµ. xageRkamenHKWCaRkUma:tURkam EdlbgðajBIlT§plénRbtikmµGuksIutkmµ Gal;kul (2) eTACaestUn (1) nigRbtikmµGal;kul (4) eTACaGal;edGIut (3) edayeRbI R)as;bEnøRtavCakatalIkrCIv³. tamlT§plenAkñúgtarag 4>3Rbtikmµ (2)eTA (1)TTYl )anTinñpl>83.9% ( 8éf¶ ) nigkñúgtarag 4>4 Rbtikmµ (4) eTA (3) TTYl)anTinñpl 1.7  %   ( 7éf¶ ).
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RkabTI4>5: RkUma:tURkaménlT§plRbtikmµGuksIutkmµedayeRbIbEnøRtavCakatalIkr
CIv³ (a)- Rkhm nig exov Cal,aysþg;da (b)-exµA CaRbtikmµ (2) eTA (1) nig (c)- páaQUk CaRbtikmµ (4) eTA (3).
4>2 lT§plviPaKCamYy TLC

viFIsaRsþ TLC Gac[eyIgdwgBIvtþmanrbs;sarFatuviPaKtamry³cMnuc EdlbgðajBI enAelIbnÞH TLC edayepÞogpÞat;CamYysþg;da. xageRkamenHKWrUbbnÞH TLC EdlbgðajBIlT§plénRbtikmµerdukmµGaestUepNUneTACa 1-epnIleGtaNul edayeRbIbEnøRtavEdlcMnayeBlGs; 7éf¶. tamlT§pl sUluysüúgénRbtikmµman cMnucBIr (Two spots) enAelIbnÞH TLC  EdlcMnucTImYymantMél Rf=0.32 RbEhleTAnwg Rf rbs;sþg;da 1-epnIleGtaNul (0.34) nig cMnucTIBIrman Rf =0.51 esµIeTAnwg Rf rbs;sþg;daGaestUepNUnEtmþg. dUcenHsnñidæanfa cMnucTImYyKWCa       !-epnIleGtaNul EdlCaplitplenAkñúgRbtikmµ.
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rUbTI 4>1³ bnÞH TLC bgðajBIlT§plénRbtikmµ (1) eTA (2) edayeRbIRtav
tamry³karviPaKCamYy TLC RKb;PaKsMNakbEnøTaMgGs;segáteXIjfa Rf rbs; !-epnIleGtaNulenAkñúgl,ayénRbitkmµmantMéltUcCag Rf rbs; !-epnIleGtaNulsþg;da suT§. krNIenH edaysarEtenAkñúgl,ayénRbtikmµ !-epnIleGtaNulenACal,ayCamYy GaestUepNUn dUcenHenAeBlvaeFVIdMeNIrqøgkat;pasnwgenAelIbnÞH TLC BYkvaRtUvEjkecjBI KñaEdlCH\T§iBleTAdl;kareFVIdMeNIrrbs;va ehIyeFVI[ Rf rbs;vatUcCag Rf rbs;sþg;dasuT§. karGHGagxagelIenH eyageTAelIlT§plBiesaFn_tUcmYyedayeFVIkarepÞogpÞat; Rf sþg;dasuT§ én !-epnIleGtaNulnigGaestUepNUnCamYyl,ayénsþg;daTaMgBIr. lT§plbgðajfa Rf rbs; !-epnIleGtaNulsþg;dasuT§tUcCag Rf rbs;vaenAkñúgl,aysþg;dadUcbgðajenAkñúgrUbTI 4>2.






rUbTI 4>2 : bnÞH TLC eRbobeFobcMnucrbs;Gal;kul (2) kñúgl,aysþg;da nigsþg;dasuT§
 Edl A: GaestUepNUn, P: !-epnIleGtaNul, Mix: l,aysþg;daTaMgBIr, W: dMLÚg CVaBN’s, O: dMLÚgCVaBN’elOg
enAeBleFVIRbtikmµ ¬GuksIutkmµnigerdukmµ¦ edayeRbIR)as;bEnømYYycMnYndUcCa kar:ut Rtav dMLÚgCVa søwkRmMu søwkrgag nigremot ehIyeFVIEtsþviPaKCamYy TLC eyIgsegáteXIjfa mancMnucmYyEdlman Rf FMCag Rf rbs;GaestUepNUn. dUcenHcMnucenHbBa¢ak;[vtþmanénsarFatuminsÁal;mYy EdlmanlkçN³b:UElticCag GaestUepNUnEdlnaM[vaelat)ancMgayx<s;CagGaestUepNUn. edIm,IeFVIkarepÞog pÞat;fa etIsarFatuenaHvaekIteLIgedaysardMeNIrkarRbtikmµ b¤Caplitplén Rbtikmµ b¤CasarFatuEdlmanenAkñúgbEnøRsab; eyIg)aneFVIBiesaFn_mYydUcKñaeTAnwg karerobcMPaKsMNaksMrab;RbtikmµEdr b:uEnþenAeBlenHeyIgRKan;Etlayl,aybEnø ¬kar:ut nigdMLÚgCVa¦ nigTwk ehIydak;kUrenAelIxñÚrma:ejTicry³eBl 7éf¶ RBmTaMg eyabktamviFIsaRsþdUcKñaTaMgGs;. eyageTAtamlT§pl sarFatuenaHBitCaman vtþmanenAkñúgbEnøRsab;EmnBIeRBaHenAeBletsþCamYy TLC cMnucEdleyIgFøab;)an eXIjehIyenAx<s;CagcMnucrbs; GaestUepNUnenAEt)anbgðajvtþmanenAelIbnÞH TLC ¬rUbTI 4>3 ¦. dUenHGacsnñidæanya:gc,as;fa sarFatuenaHBMuEmnCaplitplNa mYyrbs;RbtikmµenaHeTehIyvak¾BMurMxaneTAdl;dMeNIrkarénRbtikmµEdr. 




rUbTI 4>3 : bnÞH TLC bBa¢ak;BIvtþmansarFatuminsÁal;enAkñúgbEnø

4>3 taraglT§pl


4>3>1 taraglT§plsRmab;Rbtikmµerdukmµ
xageRkamenHKWCataraglT§plsRmab;RbtikmµerdukmµCamYybEnøTaMgGs; Edl)aneFVIBiesaFn_.
tarag 4>1: lT§plsRmab;Rbtikmµerdukmµ GaestUnepNUn (1) eTACa 1-epnIl eGtaNul (2)
	karbMEbkbEnøeday
	eQµaHbEnø


	ry³eBl
Rbtikmµ
¬cMnYnéf¶¦
	lT§pl TLC
 
	lT§pl    GC

	QUs
	kUr
	sUr
	
	
	
	%plitpl

	 
	√
	 
	dMLÚgCVa¬s¦
(sweet white potato)
	7
	-
	9.2

	 
	√
	 
	dMLÚgCVa¬elOg¦

(sweet orange potato)
	7
	-
	33.2

	 
	 
	√
	dMLÚgCVa¬elOg¦
(sweet orange potato)
	7
	-
	14.0

	√
	 
	 
	el<Axøg;(pumkin)
	8
	-
	0.6

	kat;CadMutUc²

	«Lwk(Watermelon)
	8
	●
	25.3

	√
	 
	 
	Rtavsøa (Taro)
	7
	●
	75.6

	√
	 
	 
	el<A (Pumkin)
	9
	-
	25.2

	
	 
	 
	xJI (Ginger)
	9
	-
	2.5

	 
	√
	 
	eb:ge)a:H¬RsKal¦ (Tomato)
	3
	-
	14.5

	
	
	
	
	4
	x
	23.1

	
	
	
	
	5
	x
	25.5

	
	
	
	
	6
	-
	25.4

	√
	 
	 
	remot (Turmeric)
	3
	-
	20.7

	
	
	
	
	4
	x
	8.7

	
	
	
	
	5
	x
	6.2

	
	
	
	
	6
	-
	3.1

	√
	 
	 
	xÞwms (Garlic)
	1
	x
	x

	
	
	
	
	2
	x
	x

	
	
	
	
	3
	-
	1.8

	
	
	
	
	4
	x
	X

	
	
	
	
	5
	
	x

	
	
	
	
	6
	-
	1.3

	√
	 
	 
	xÞwmRkhm (Shallot)
	1
	X
	x

	
	
	
	
	2
	X
	x

	
	
	
	
	3
	-
	x

	
	
	
	
	4
	X
	x

	
	
	
	
	5
	X
	x

	
	
	
	
	6
	-
	1.5

	
	√
	
	emÞsGacm_stV (Chilli small)
	1
	X
	x

	
	
	
	
	3
	-
	x

	
	
	
	
	4
	X
	7.9

	
	
	
	
	5
	X
	14.0

	
	
	
	
	6
	-
	11.3

	√
	
	
	Rtb;Evg
 (Egg plant)
	1
	X
	x

	
	
	
	
	3
	-
	33.3

	
	
	
	
	4
	X
	24.5

	
	
	
	
	5
	X
	5.0


	
	
	
	
	6
	-
	3.9

	
	√
	
	x¢ay 

(Wild ginger)
	1
	X
	x

	
	
	
	
	2
	X
	x

	
	
	
	
	3
	-
	x

	
	
	
	
	4
	X
	x

	
	
	
	
	5
	X
	x

	
	
	
	
	7
	-
	0.4

	
	√
	
	rMedg
 (Great galanglal)
	1
	X
	3.0

	
	
	
	
	2
	X
	x

	
	
	
	
	3
	-
	x

	
	
	
	
	4
	X
	x

	
	
	
	
	5
	X
	x

	
	
	
	
	7
	-
	0.4

	
	
	√
	kar:ut 
(Carrot)
	2
	-
	x

	
	
	
	
	3
	-
	0.4

	
	
	
	
	4
	X
	1.9

	
	
	
	
	5
	X
	7.5

	
	
	
	
	6
	-
	33.6

	
	
	
	
	7
	●
	28.0

	
	√
	
	kar:ut
(Carrot)
	2
	-
	36.2

	
	
	
	
	3
	●
	19.0

	
	
	
	
	4
	X
	24.7

	
	
	
	
	5
	X
	8.7

	
	
	
	
	6
	-
	41.2

	
	
	
	
	7
	●
	67.6

	√
	
	
	kar:ut
(Carrot) 
	2
	●
	29.6

	
	
	
	
	3
	●
	11.1

	
	
	
	
	4
	X
	16.4

	
	
	
	
	5
	X
	32.6

	
	
	
	
	6
	-
	13.6

	
	
	
	
	7
	●
	4.8

	
	√
	
	nenagRCug

(Ridge gourd)
	1
	X
	0.3

	
	
	
	
	2
	X
	2.1

	
	
	
	
	3
	-
	15.4

	
	
	
	
	4
	X
	11.7

	
	
	
	
	7
	-
	7.7

	
	√
	
	BBay

(Winged-bean)
	1
	X
	x

	
	
	
	
	2
	X
	0.2

	
	
	
	
	3
	-
	3.2

	
	
	
	
	4
	X
	6.8

	
	
	
	
	7
	-
	1.9

	
	√
	
	dMLÚgdUg

(Winged yam)

White flesh
	1
	X
	3.7

	
	
	
	
	2
	X
	1.73

	
	
	
	
	3
	-
	6.0

	
	
	
	
	6
	●
	31.7

	
	√
	
	søwkRmMu

(Drumstick leaf)
	1
	X
	x

	
	
	
	
	2
	x
	x

	
	
	
	
	5
	X
	x

	
	
	
	
	6
	-
	2.5

	
	√
	
	søwkkeRnÞab
(Sloek Kontroup)
	1
	X
	6.1

	
	
	
	
	2
	X
	x

	
	
	
	
	3
	-
	x

	
	
	
	
	6
	●
	8.1

	
	√
	
	søwkgb;
(Sloek Ngoup)
	1
	X
	3.9

	
	
	
	
	2
	X
	x

	
	
	
	
	3
	-
	1.9

	
	
	
	
	6
	-
	2.0

	
	√
	
	søwkrgag

(Sloek Rongeng)
	1
	X
	x

	
	
	
	
	2
	X
	x

	
	
	
	
	4
	-
	x

	
	
	
	
	5
	X
	x

	
	
	
	
	6
	-
	x

	
	√
	
	emImQUk
(Lotus tuber)
	1
	X
	X

	
	
	
	
	2
	X
	X

	
	
	
	
	3
	-
	5.5

	
	
	
	
	4
	-
	27.2

	
	
	
	
	7
	●
	43.8

	
	√
	
	Rtb;Butjg

(Bitter egg plant)
	1
	X
	14

	
	
	
	
	2
	X
	x

	
	
	
	
	3
	-
	12.8

	
	
	
	
	4
	-
	16.3

	
	
	
	
	7
	-
	48.7

	
	√
	
	eb:ge)a:gTuM

(Ripe tomato)
	1
	-
	12.8

	
	
	
	
	2
	-
	X

	
	
	
	
	3
	-
	4.6

	
	
	
	
	4
	-
	9.7

	
	
	
	
	5
	-
	16.6

	
	
	
	
	7
	●
	43.0

	
	√
	
	dMLÚgQamman;

(Winged yam)

Purple flesh
	1
	-
	2.7

	
	
	
	
	2
	-
	5.1

	
	
	
	
	3
	-
	8.8

	
	
	
	
	4
	-
	23.8

	
	
	
	
	5
	-
	35.4

	
	
	
	
	7
	●
	63.5


tamry³taraglT§plxagelI)anbgðajfa kareRbIR)as; Rtav kar:ut nigdMLÚg Qamman; TTYl)anTinñplx<s;CageKsRmab;RbtikmµerdukmµestUn (1) eTACaGal;kul (2) ehIybEnømYYy cMnYneTotdUcCa eb:ge)a:HTuM Rtb;Butjg emImQUk TTYl)anTinñpl mFüm nigbEnøepSgeTot TTYl)anTinñplTab.
tarag 4>2: lT§plsRmab;Rbtikmµerdukmµ bg;sIulGal;GaedGIut (3) eTACa epnIlemtaNul (4)
	karbMEbkbEnøeday
	eQµaHbEnø
	ry³eBlRbtikmµ
	lT§pl TLC
	lT§pl GC

	QUs
	kUr
	sUr
	
	cMnYnéf¶
	
	%Gal;kul(4)

	
	
	
	
	
	
	

	√
	 
	 
	Rtavsøa
(Taro)
	1
	●
	22.9

	
	
	
	
	2
	●
	78.1

	
	
	
	
	3
	●
	93.6

	
	
	
	
	4
	●
	98.0

	
	
	
	
	6
	●
	99.5

	
	
	
	
	7
	●
	99.0



4>3>2 lT§plsRmab;RbtikmµGuksIutkmµ
xageRkamenHKWCataraglT§pl sRmab;RbtikmµGuksIutkmµCamYybEnømYycMnYn Edl)aneRbIR)as;enAkñúgRbtikmµerdukmµ ehIyTTYl)anTinñplx<s;nigmanlkçN³KYr[ cab;GarmµN_. 

tarag 4>3: lT§plsRmab;RbtikmµGuksIutkmµ !-epnIleGtaNul (2) eTACa GaestUepNUn (1)
	karbMEbkbEnøeday
	eQµaHbEnø
	ry³eBl
Rbtikmµ

¬cMnYnéf¶¦
	lT§pl TLC
	lT§pl GC

	QUs
	kUr
	sUr
	
	
	
	%plitpl

	   √


	
	
	Rtavsøa
(Taro)


	1
	●
	46.2

	
	
	
	
	2
	●
	22.1

	
	
	
	
	3
	●
	53.6

	
	
	
	
	5
	●
	62.9

	
	
	
	
	6
	●
	83.9

	
	
	
	
	8
	●
	37.8

	
	√
	 
	kar:ut
(Carrot)
	1
	●
	23.5

	
	
	
	
	2
	●
	94.0

	
	
	
	
	3
	●
	24.1

	
	
	
	
	5
	●
	43.5

	
	
	
	
	6
	●
	95.6

	
	
	
	
	8
	●
	62.8

	
	√
	 
	nenagRCug
(Ridge gourd)
	1
	●
	22.2

	
	
	
	
	2
	●
	54.1

	
	
	
	
	3
	●
	55.1

	
	
	
	
	4
	●
	52.7

	
	
	
	
	6
	●
	37.7

	√
	
	 
	remot
(Turmeric)

	1
	●
	24.6

	
	
	
	
	2
	●
	25.7

	
	
	
	
	3
	●
	38.2

	
	
	
	
	4
	●
	41.7

	
	
	
	
	6
	●
	35.9

	
	√
	 
	dMLÚgQamman;
(Winged yam)

Purple flesh
	1
	-
	49.8

	
	
	
	
	2
	●
	53.0

	
	
	
	
	3
	●
	53.8

	
	
	
	
	4
	●
	45.9

	
	
	
	
	5
	●
	33.0

	
	
	
	
	7
	●
	13.3

	
	√
	 
	eb:ge)a:H ¬TuM¦

(Ripe tomato)
	1
	-
	30.3

	
	
	
	
	2
	-
	24.7

	
	
	
	
	3
	●
	37.5

	
	
	
	
	4
	●
	41.6

	
	
	
	
	5
	●
	40.0

	
	
	
	
	7
	●
	14.5


tarag 4>4: lT§plsRmab;RbtikmµGuksIutkmµ epnIlemtaNul(4) eTACa bg;sal;- edGIut (3)

	karbMEbkbEnøeday
	eQµaHbEnø
	ry³eBl
Rbtikmµ

¬cMnYnéf¶¦
	lT§pl TLC
	lT§pl GC

	QUs
	kUr
	sUr
	
	
	
	%Gal;edGIut(3)

	√
	 
	 
	Rtavsøa
(Taro)
	1
	-
	1.0

	
	
	
	
	2
	-
	0.3

	
	
	
	
	3
	●
	0.3

	
	
	
	
	4
	●
	0.6

	
	
	
	
	6
	●
	0.4

	
	
	
	
	7
	●
	1.7


sMKal;:  ● mann½yfa  TTYl)anlT§pledaysegáteXIjmancMnucrbs;plitpl 

 x mann½yfa minTTYl)anlT§pl


 - mann½yfa min)aneFVIetsþCamYy TLC

4>4 düaRkamlT§pl


4>4>1 kareRbobeFoblT§plénRbtikmµsRmab;RbePTbEnønImYy²



xageRkamenHKWCadüaRkam Edl)anbgðajBITinñplénRbtikmµerdukmµ GaestUepNUnedayeRbIbEnøénRbePTnImYy²dUcCa bEnøemIm søwk eRKOgeTs nig rukçCatiEpøsRmab;eFVIbEnø. tamdüaRkam)anbgðajfa bEnøemImTTYl)anTinñplx<s;Cag eKBiesscMeBaHkar:ut Rtav nigdMLÚgQamman;. cMeBaHrukçCatiEpøsRmab;eFVIbEnømYycMnYn TTYl)anTinñplkMritmFüm ehIyxøHeTotTTYl)anTinñplTab. cMeBaHbEnøsøwknig eRKOgeTsTaMgGs; Edl)anykmkeFVIkarsakl,gTTYl)anTinñplTab. 


düaRkam 4>1: düaRkamlT§plénRbtikmµsRmab;RbePTbEnønImYy²

4>4>2 kareRboeFoblT§plénRbtikmµkñúgkareRbIR)as;kar:ut


  xageRkamenHKWCadüaRkamssrEdlbkRsayBIlT§plEdlTTYl)ankñúg RbtikmµGuksIutkmµ 1-epnIleGtaNul nigerdukmµénGaestUepNUn edayeRbIR)as; kar:uteTAtaméf¶nImYy². tamdüaRkamenH)anbgðajfaenAéf¶TI 2, 5, nig 6 Rbtikmµ GuksIutkmµ TTYl)anTinñplx<s;CagRbtikmµerdukmµ elIkElgEtenAéf¶TI 3 EdlTinñpl TTYl)anRbhak;RbEhlKña. enAéf¶TI 6 cMeBaHRbtikmµGuksIutkmµTTYl)anTinñplx<s; 95.6% EdleFobeTAnigRbtikmµerdukmµTTYl)anRtwmEt 41.2%. 


düaRkam 4>2:  düaRkamlT§plénRbtikmµGuksIutkmµnigerdukmµedayeRbIR)as;kar:ut


Rbtikmµerdukmµ
RbtikmµGuksIutkmµ


4>4>3 kareRbobeFoblT§plénRbtikmµkñúgkareRbIR)as;Rtav

    xageRkamenHKWCadüaRkamssrEdlbgðajBIlT§plcMeBaHRbtikmµerdukmµén  bg;sal;edGIut nigerdukmµénepnIlemtaNul edayeRbIR)as;RtavCakatalIkrCIv³. tam düaRkamenHGac[eyIgeFVIkareRbobeFob)anfa kareRbIR)as;RtavenAkñúgRbtikmµerdu- kmµTTYl)anlT§pll¥ EdlTinñplTTYl)anesÞIrEt 100% pÞúyeTAvijcMeBaHRbtikmµ GuksIutkmµTTYl)anTinñplTabbMputesÞIrEt 0%. 


düaRkam  4>3: düaRkamlT§plénRbtikmµedayeRbIR)as;Rtav
:Rbtikmµerdukmµ        nig             :RbtikmµGuksIutkmµ

4>4>4 kareRbobeFobviFIsaRsþbMEbkekasikabEnøCamYybEnø


eKmanviFIsaRsþCaeRcInedIm,IbMEbkekasikarbs;bEnø b:uEnþenAkñúgkarRsavRCav enH)aneRCIserIsviFIsaRsþcMnYnbIedIm,IeFVIkarsakl,g nigeRbobeFobBIlT§plénviFI saRsþnImYy². viFIsaRsþTaMgenHmandUcCa karQUs karkUrbMEbkCamYyma:sIunkUr GKÁisnI nigkarbMEbkedaysUrG‘ulRta. xageRkamenHbgðajBIlT§plénviFIsaRsþTaMg bIenAkñúgRbtikmµerdukmµGaestUepNUnedayeRbIkar:ut. tamlT§plbgðajfa viFIsaRsþ kUrbMEbkTTYl)anTinñplx<s;CageK elIkElgEtéf¶TI 5 TTYl)anTinñplRbEhlKñaeTA nigviFIsaRsþbMEbkedaysUrG‘ulRta. cMeBaHviFIsaRsþQUsTTYl)anTinñplx<s;Cagkar bMEbkedaysUrG‘ulRtataMgBIéf¶TI 2 rhUtdl; éf¶TI 5 b:uEnþenAéf¶TI 6 nig 7 TTYl)an TinñplTabCageTAvij. dUcenHeXIjfa karkUrbMEbkedayeRbIma:sIunkUrGKÁisnIKWCaviFI- saRsþl¥CageK.
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düaRkam 4>4: düaRkamlT§plénRbtikmµsRmab;viFIsaRsþbMEbkekasikabEnøTaMgbI

           karQUs               karkUrbMEbk                  karbMEbkedaysUrG‘ulRta

CMBUkTI5
BiPakSanigkarsnñidæan

5>1 lT§pl TLC
cMeBaHsUluysüúgsþg;danImYy² EdleRbICamYyviFIsaRsþ TLC mankMhab; 5 % dUcKañ b:uEnþenAeBleFVIetsþCamYy TLC eXIjfacMnuc (Spot) EdlelateLIgrbs; GaestUepNUn nigGal;edGIutmanTMhMFM nigditc,as;CagcMnucrbs;Gal;kul. estUn nigGal;edGIutmansm<½n§BIrCan;rvagGatUmkabUnnigGuksIuEsn b:uEnþGal;kulKµansm<½n§BIr Can;rvagkabUnnigGuksIuEsnenaHeT ehtudUcenHehIy eTIbenAeRkamBnøWG‘ulRtasVay (UV) eyIgGacemIleXIjestUn nigGal;edGIutc,as;CagGal;kul.

mUlehtuxagelIenHehIy EdleFVI[lT§pleFVIetsþenAkñúgRbtikmµerdukmµnig GuksIutkmµmanlkçN³xusKña. tamlT§plenAkñúgtaragkñúgCMBUkTI4)anbgðajfa kar eFVIetsþrklT§plénRbtikmµerdukmµBMusUvTTYl)anlT§pll¥enaHeT BIeRBaHEtGal;kul EdlTTYl)ankñúgbrimaNtictYc RBmTaMgbNþalmkBIlkçN³Bi)aksegátrbs;BYkvaenA elIbnÞH TLC eRkamBnøW UV EdleFVI[eyIgminGacsegáteXIjcMnucrbs;va luHRta  EtGal;kulenaHmanbrimaNeRcInehIymankMhab;FMeTIbGacemIleXIj. pÞúyeTAvij cMeBaHkareFVIetsþenAkñúgRbtikmµGuksIutkmµTTYl)anlT§pll¥esÞIrEtTaMgGs; eTaHbICa estUnnigGal;edGIutTTYl)ankñúgbrimaNtictYc b:uEnþeyIgenAEtGacemIleXIjcMnuc rbs;BYkvaenAelIRkdas TLC. 


5>2 lT§pl GC

5>2>1 Rbtikmµerdukmµ 

   bEnøEdl)aneRbIR)as;enAkñúgRbtikmµerdukmµénGaestUepNUnmanrhUteTAdl; 26 bEnø b:uEnþeyageTAtamlT§plenAkñúgtarag 4>1 nigdüaRkam 4>1 )anbgðajfa bEnøRbePTemImTTYl)anTinñplx<s;CageK ehIyrukçCatiEpøsRmab;eFVIbEnøTTYl)anTinñ- plmFüm rIÉbEnøsøwknigeRKOgeTsTTYl)anTinñplTabNas;. RbePTbEnøemImEdl TTYl)anTinñplx<s;mandUcCa  Rtav kar:ut nigdMLÚgQamman; EdlTTYl)anTinñplx<s; Cag 60% . 

cMeBaHRbtikmµerdukmµénbg;sal;edGIut )aneRbIR)as;CamYyEtbEnøRtavb:ueNÑaH EdltamlT§plkñúgtarag 4>2 )anbgðajfaTTYl)anTinñplrhUtdl; 99.52% (7éf¶) EdlCalT§pll¥RbesIr ehIyTTYl)anTinñplx<s;CagenAkñúgRbtikmµerdukmµGaestU-epNUnEdlTTYl)an 75.6% (7éf¶). dUcenHeXIjfa erdukmµeTAelIGal;edGIutTTYl)an plitplGal;kulx<s;CagerdukmµeTAelIestUn.

5>2>2 RbtikmµGuksIutkmµ

cMeBaHRbitkmµGuksIutkmµénepnIleGtaNul)aneRbIR)as;bEnøcMnYnEt 6 b:ueNÑaH EdlCabEnøFøab;)ansakl,genAkñúgRbtikmµerdukmµ. tamtarag 4>3 bEnøEdlTTYl )anTinñplx<s;manEtRtav nigkar:ut (>80%) ehIynenagRCug nigdMLÚgQamman;TTYl )anRbEhl 50% rIÉ remotnigeb:ge)a:HTTYl)anRbEhl 40%. cMEnkÉRbtikmµ GuksIutkmµénepnIlemtaNul)aneRbIR)as;EtbEnøRtavb:ueNÑaH ehIylT§plTTYl)an TinñplTabRtwmEt 1.7% (7éf¶). dUcenHeXIjfakareRbIR)as;RtavenAkñúgRbtikmµ GuksIutkmµénGal;kul (2) TTYl)anTinñplx<s;CagGuksIutkmµénGal;kul (4).

5>2>3 kareRbobeFobTinñplrvagRbtikmµerdukmµ nigGuksIutkmµ
tamlT§plkñúgtarag 4>1 nig tarag 4>3 )anbgðaj[eXIjfa cMeBaHeb:ge)a:H TaMgRbtikmµerdukmµénGaestUepNUn nigRbtikmµGuksIutkmµRtlb; TTYl)anTinñpl Rbhak;RbEhlKña cMEnkÉdMLÚgQamman;TTYl)anlT§pll¥kñúgRbtikmµerdukmµenAéf¶ TI 7 b:uEnþTTYl)anTinñplx<s;kñúgRbitkmµGuksIutkmµenAéf¶TI 3 ehIyremotnignenag- RCugenAkñúgRbtikmµGuksIutkmµTTYl)anTinñpll¥CagenAkñúgRbtikmµerdukmµ. enAkñúg RbtikmµGuksIutkmµTTYl)anTinñpll¥CagRbtikmµerdukmµcMeBaHkareRbIkar:ut nigRtav.

tamdüaRkam 4>3 )anbgðajfa kareRbIR)as;bEnøRtavenAkñúgRbtikmµGuksIutkmµ epnIlemtaNulTTYl)anTinñplTab b:uEnþvaTTYl)anTinñplx<s;enAkñúgRbtikmµerdukmµ énbg;sal;edGIut. dUcenHeXIjfabEnøRtavdUcKña b:uEnþTTYl)anlT§plxusKñarvag RbtikmµGuksIutkmµ nigerdukmµ ehtudUcenHGacbNþalmkBIFmµCatiéns‘ubRsþat.
5>3 snñidæan
kareFVIetsþCamYy TLC TTYl)anlT§pll¥enAkñúgRbtikmµGuksIutkmµ eday sarEtplitplCaestUnnigGal;edGIut EdlGac[cMnucFMnigditc,as;enAeRkamBnøW UV. pÞúyeTAvijenAkñúgRbtikmµerdukmµ kareFVIetsþrkvtþmanplitplCaGal;kul BMuTTYl)anl¥enaHeT edaysarEtenAeRkamBnøW UV BMueXIjcMnucrbs;vac,as; dUcCakrNIestUn nigGal;edGIutenaHeT. viFIsaRsþ TLC RKan;Etcg;eFVIetsþrkvtþman plitplkñúgl,ayRbtikmµ b:uEnþBMumanlkçN³c,as;las; nigmin)anbgðajBIbrimaN plitplBitR)akdEdlTTYl)anenaHeT. 

dUcenHehIy eTIbeyIgRtUvviPaKedayeRbIviFIsaRsþfµImYyeTotCamYyRkUma:tU- RkahVI]sµ½n (GC) edIm,IrkbrimaNénplitplEdl)ankekIt tamry³karKNnaépÞ Bicrbs;va. tamry³karviPaKCamYy GC nigkarKNna)anbgðajfaenAkñúgRbtikmµ erdukmµénGaestUepNUn TTYl)anTinñplx<s;CamYYykareRbIR)as;bEnøRbePTemImdUcCa kar:ut 67.6% Rtav 75.6%  nigdMLÚgQamman; 63.5% kñúgry³eBl 7 éf¶. cMEnkkar eRbIR)as;rukçCatiEpøsMrab;eFVIbEnøTaMgGs;TTYl)anTinñplTabCag 50% ehIykareRbI R)as;bEnøsøwknigeRKOgeTsTinñplTabCag 20%. Rbtikmµerdukmµbg;sal;edGIut edayeRbIRtavTTYl)anTinñplx<s;rhUtdl; 99.52% . cMeBaHRbtikmµGuksIutkmµ       1-epnIleGtaNuledayeRbIR)as;RtavTTYl)anTinñpl 86.9% nigkar:utTTYl)an Tinñpl 95.6% kñúgry³eBl 6éf¶ EdlCalT§pll¥RbesIr. 

krNIBiessEdlKYr[kt;sMKal; cMeBaHRbtikmµGuksIutkmµnigerdukmµedayeRbI bEnøRtavdUcCa erdukmµGaestUepNUn TTYl)anTinñpl 75.6% nigerdukmµbg;sIulGal;-edGIutTTYl)anTinñpl 99.52% ehIyGuksIutkmµén 1-epnIleGtaNulTTYl)an Tinñpl 83.9% nigGuksIutkmµénepnIlemtaNul TTYl)anTinñplEt 1.7%. lT§pl xagelIbBa¢ak;fa enAkñúgRbtikmµGuksIutkmµnigerdukmµén !-epnIleGtaNul nig GaestUepNUnTTYl)anTTYl)anTinñplx<s;Rbhak;RbEhlKña pÞúyeTAvijcMeBaHRbtikmµ GuksIutkmµnigerdukmµénepnIlemtaNulnigbg;sal;edGIiutTTYl)anTinñplxusKña. 
dUcenHeXIjfa bEnøEdlmanduHenAkñúgRbeTskm<úCamYycMnYn Edl)anykmk eFVIBiesaFn_ ehIyTTYl)aneCaKC½ynigGaceRbIR)as;CakatalIkrCIv³CMnYs[sarFatu KImIenAkñúgRbtikmµGuksIutkmµnigerdukmµ KWmanbEnøEtmYycMnYntUcb:ueNÑaHdUcCa kar:ut Rtav nigdMLÚgQamman; ¬bEnøemIm¦. bEnßmBIenH PaKryénTinñplEdlTTYl)anva )anbBa¢ak;BIvtþmanrbs;Gg;sIum ADH EdlsßitenAkñúgbEnø. kalNaGg;sIumenAkñúg bEnøkan;Etman brimaNeRcInnaM[lT§plTTYl)anTinñplx<s; b:uEnþvaRtUvGaRs½yeTA elIFmµCatirbs;s‘ubRsþatCa Gal;kul Gal;edGIut b¤ estUn EdlCH\T§iBleTAelI RbsiT§PaBénskmµPaBGg;sIum. bEnßmelIsBIenHeTAeTot TinñplEdlTTYl)an sRmab;RbtikmµnImYy²CamYybEnøRKb;RbePTKWsmRsbeTAnwgTMMgn;bEnøRss; 20g dak; layCamYyTwk 80 ml nigs‘ubRsþat 100 mg b¤ 100 
[image: image42.wmf]l

m

b:ueNÑaH RbsinebIeyIgbþÚr brimaNbEnø Twk nigs‘ubRsþat b¤bþÚrEtbrimaNbEnø ehIybrimaNs‘ubRsþatenAefrdEdl enaHTinñplén RbtikmµRbEhlnwgGacpþas;bþÚr.

5>4 bBaðaEdl)anCYbRbTHenAeBlBiesaFn_



karRsavRCavenH)anCYbnUvbBaðamYycMnYndUcCa

-kMLúgeBleFVIBiesaFn_manéf¶Qb;sMrakeRcIndg EdleFVI[manpl vi)akeTAdl;kartamdanlT§plRbtikmµRbcaMéf¶.

-Bi)akeFVIkareRbobeFoblT§plénRbtikmµ edaysarEtkareFVIeyabk enAéf¶xusKñacMeBaHbEnømYycMnYn. 

-karxVHxat]bkrN_mYycMnYndUcCa xñÚrma:ejTic RBmTaMgsarFatuKImI mYycMnYn  b:uEnþBMu)anpþl;CabBaðasµúKsµajsMrab;karBiesaFn_enaHeT.


5>5 Gnusasn_sRmab;karRsavRCavelIkeRkay

tamry³karBiesaFn_edIm,Irk[eXIjfa bEnøNaxøHEdlGaceRbIR)as;CMnYs[ sarFatuKImIenAkñúgRbtikmµGuksIutkmµ nigerdukmµ)anrkeXIjfa bEnøesÞIrEtTaMgGs;Edl )ansakl,gsuT§EtmanvtþmanGg;sIum ADH EdlGacedIrtYCakatalIkrCIv³enAkñúg Rbtikmµ b:uEnþmanbEnømYycMnYntUcb:ueNÑaHEdlTTYl)anTinñplx<s;dUcCa kar:ut Rtav dMLÚgQamman; EdlsuT§EtCabEnøRbePTemIm. bEnøemImepSgeTotEdlminTan;)an sakl,g nigrukçCatiemImmYycMnYnEdlmanduHenAkñúgéRB KYrEtmanpÞúknUvGg;sIum ADH  nigGacpþl;lT§pll¥sMrab;kareRbIR)as;. 

dUcenHeyIgGacpþl;CaKMnitnigGnusasn_mYycMnYnsRmab;karsikSaelIkeRkay² eTotdUcCa ³

-KYrEtsakl,gBiesaFn_eTAelIBBYkrukçCatiemImepSg²eTot EdlduH enAkñúgéRBehIymnusSFaøb;ykmkbriePaK b¤eFVICa»sf.

-KYrEtsakl,geRbIR)as;kar:utenAkñúgRbtikmµGuksIutkmµ nigerdukmµén epnIlemtaNulnigbg;sal;edGIut edIm,IeFVIkareRbobeFobCamYylT§plénkar eRbIR)as;bEnøRtav.

-cMeBaHnisiiStKImICIv³ GacsikSaeGaysIuCMerAeTAelIskmµPaBGg;sIum ADH EdleFVI[lT§plERbRbYlBImYyéf¶eTAmYyéf¶enAkñúgRbtikmµ.


-cMeBaHnisiStKImI GaceFVIkarsikSaRsavRCavsþIBI\T§iBlénGg;sIum ADH eTAelIs‘ubRsþatxus²Kñanigs‘ubRsþatEdlmanRkumCYsepSgKñadUcCa RkumRsUb nigRkum RcaneGLicRtug.


-enAeBleFVIkareRbobeFoblT§plrbs;Rbtikmµ KYrEteFVIkareRbob eFobenAéf¶eyabkdUcKña ehIyRbtikmµerdukmµ nigGuksIutkmµedayeRbIR)as;bEnødUcKña KYrEteFVIBiesaFn_dMNalKña nigbEnøEdleRbIKYrEtsßitenAkñúgemIm b¤EpøCamYyKña. 
(2)
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1-phenylethanol





Benzaldehyde





cMgaysarFatuviPaKeLIg)an








cMgaypascl½teLIg)anGtibrma
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AA KWCaépÞBicénsUluysüúgsþg;da A


CA KWCakMhab;énsUluysüúgsþg;da A





rfI.Std KWCa rf énsUluysüúgsþg;daepÞogpÞat;


rfA KWCa rf énsUluysüúgsþg;da A
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%P KWCaPaKryplitpl


AP KWCaépÞBicplitpl


AS KWCaépÞBicsarFatucab;epþIm rWGgÁFatuRbtikr





� EMBED Equation.3  ���





CP KWCakMhab;plitpl nig CS CakMhab;sarFatucab;epþIm KitCa (ppm) rW� EMBED Equation.3  ���


AI.Std KWCaépÞBicsþg;daepÞogpÞat;kñúgl,aysUluysüúgviPaK


CI.Std KWCakMhab;sþg;daepÞogpÞat;kñúgl,aysUluysüúgviPaK KitCa ppm rW� EMBED Equation.3  ���


rrfP KWCatMél rrf rbs;plitpl


rrfS KWCatMél rrf rbs;sarFatucab;epþIm
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� EMBED Equation.3  ���





mP, mS KWCama:splitpl nigsarFatucab;epþIm erogKña KitCa ¬� EMBED Equation.3  ���¦


V KWCamaDsUluysüúg KitCa (ml)


%P KW PaKryplitplEdlTTYl)an 





(1): GaestUepNUn ( Acetophenone )  


(2): 1-epnIleGtaNul ( 1-phenylethanol )


(3): bg;sal;edGIut (Benzaldehyde)


(4): epnIlemtaNul ( Phenylmethanol )
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bg;sal;edGIut





epnIlemtaNul





!-epnIleGtaNul





GaestUepNUn





cychlohexanol





Acetophenone





Phenylmethanol





Benzaldehyde











        BN’Rkhm: bEnøemIm                             BN’épÞemX: bEnøeRKOgeTs


        BN’ébtg: bEnøsøwk                               BN’páaQUk: rukçCatiEpøsRmab;eFVIbEnø








Acetophenone � EMBED Equation.3  ���1-Phenylethanol 





rUbTI2>7: karbnþk;sUluysüúg


            PaKsMNakelIbnÞH TLC








rUbTI 2>8: eKalkarN_rbs; TLC





10ppm





rUbTI 2>3: eKalkaN_TUeTArbs;RkUma:tURkahVI]sµ½n





5ppm





rUbTI 2>4: sWraMugma:sIun GC nig karcak;sUluysüúgPaKsMNakeTAkñúgma:sIun





rUbTI 2>5: RbePTkUeLanrbs;RkUma:tURkahVI]sµ½n





rUbTI 2>6: edTicT½r FID nigeKalkaN_rbs;va





rUbTI 2>1:  maKa’eq<aHeTArkPaBKg;vgSénbrisßan








7.5ppm





12.5ppm





25ppm





2.5ppm














(1)                                                           (2)





sItuNðPaBrbs; Injector : 200oC


Detector: 220oC
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(1): RtaMkñúgsUluysüúgsUdüÚmGIub:UkørIt, (2): lagbEnøCamYyGal;kul, (3): lagCa mYyTwkbiT, (4): citsMbk, (5): lagCamYyGal;kul, (6): lagCamYyTwkKµanGIuy:ug


(7):QUsbEnø, (8):kUrbMEbk, (9):føwgbEnø, (10):dak;l,ayRbtikmµkUrelIxñÚrma:ejTic
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Ta: Rtav


S: sþg;dasarFatucab;epþIm 


     (Acetophenone)


P: sþg;daplitpl


     (1-phenylethanol)





Acetophenone’s spot





1-phenylethanol’s spot





1-phenylethanol  enAkñúgl,ay





1-phenylethanol  suT§





cMnucrbs;sarFatuminsÁal;enAkñúg
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sÁal;enAkñúgbEnø
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