
Separation of oxypurines by ligand-exchange chromatography 
determination of caffeine in beverages and pharmaceuticals* 

and 

T.i~iLllCi-l!S~‘ll~lll~l! l~llrOlll~Ltl~~ril~~ll~’ 011 11 l~l~~~~~Cr-l~~il~ll’Ci ~lll!liltiIl~ rcsitl IIiLS 

~vc\*io~isi~* Ixxti us;c.vi f~)r tlic isol;Ltion of ;~nliiio xirls fro111 Sl!iL \ViltC!r’, till! S;C1XlriLtic)ll 
c.Jf peptitlcs fl’0111 illllill0 ilC.TiCiS”~“, illlcl tllc SC}~iLl’iltif~Il Of iiuclcii: iLC’iC1 ~‘l~I11~X~11~!lltS’. 
Ill till! IiLttL’r ViLS;C s;ck*cral os>*purinc!s u*u-e SLll:l~c!S;?;fLlll\’ S~!l~ill’iltC!ll fl’olll ollc! illlOtllC!1’. 

‘I’llis group) of i::0111,~0l111~ls i.s of in tcrost ITJl!l~ilUSl! till?\* lK:l:Ill' lli\tLll’~llI~’ iii till! IIL1111i111 
Ixd~* (clieorclurs iii Iwriric Illl!til.l~OliSlll ilrc ilillxn-tiLlit llll.‘Ciil’ill ~~l’l~I~lc~lllS) illl:l IWc*:lllS~ 
lllilll~’ of tl11!111 arc ~~ll~~Siolo~i~illl~~ i\c’ti\‘l! illlC1 ill’<! Cl~lll~~l~lll’lltS Of ~~IliLl+lllill’~JUtil.~ill 
~ll’C~~il1’;Ltil~ll?;. C:ili’fVilll~, ill ~Xll’ti~Lll~lr, iS ;L lliltLl~ill ~c1listitLiellt Of lTOl’fC!c I)CilllS, 1:llIiL 

IlLltS, ;LllCl tl?il, illlti it iS ill1 iLl’ti\‘l! iliqulicmt of llliLll>’ c~oliilllcri:i;Ll ~ll!~~O1l~f~!Stilllt illltl 
ill1iLl~Cdil.T tillJlc!tS, allti is i.:r~iiil~iii~ci u*itIi I~ilrl~itLlriltW illld illltil~iotii*S ill Vi1rioLlS 
pl I;Lrlll;Lc.~CLlti~.‘;L1 ~)r’c~XLr;Lt ii UlS. 

Ill tlliS llotl! \\‘C ill\‘CStigiLtCll tllc! SC]);LriLtioll I>\’ li~illld-C!Sl’lliLll~:c c~llrolll~lto~~iL~~ll~’ 

of osj*ptiriiics froiii one! iLllc)tlll!r ilIlCi from till! otlier ~‘0111~~01111c1S bvitli w*liic*li tll+’ ill% 
iLSSOCiiLtC~1 IliLtLlriLll>* illld ill ~ollllllc~r~.:iiLl ,‘rl!1)iLriLtic111S;. 

l’llc l:llcliLtillg rcSili (Cllcll:S 100, ZOO--+JC> IllcSll, I<il.)-liiltl 1.iLl~lll’ilt0ril.5, I<ic*l1- 

111011C1, Cillif.) \\‘ilS IOilClCCl \vitli col)pc*r (I I) ion, \VilSllCCl iLllCl tl~~‘iltl!Cl \vitli iLl]llOOLlS 
;LllllllC~lliil. I~lLlilllt \VilS ~~Lllll~Kd tlll’~~Ll~ll tllc }YJilC’l<l’Cl 1’011111111 (I3i~l.‘lCl!Cl ;lS clcs;c~rihcl 
prt!\*iousl\*l) iLt il l.OllSt:lllt IlO\V rate! u-itli il 1J,l!l~klllilll /\l’(!ll-1’10 }1Lllll~~. ‘l’lll! U\’ 

itlM~rl)tioll Of tilt! l*l~llllllll ~!l*llLl~~llt \VilS iiionitord ilt 200 11111 \vitli il ‘IZ,~!~*l<lllilll 1113-C; 

~l~t~c~tl~o~~lloto~iil~t~~r ccluippvi \vitll iL llO\V CSCSll. IJiltil \vcrc rcccnhti lilll*iLl’I~’ in iLl)- 

SlJl’i>iLllCC!. siLllll)lC 3 uwrc ilitroclLiccr1 ollt0 tllc C~~ILllll11 I>>* llll!ilIlS I)[ ill1 illjcc:tioli \‘ilI\‘l! 

(CllirollliLtrc~lliS Illc., I~l’l~l<~!lC!~, Cillif., Ci~tillll~ X0. SV-SOSI) \vitli ~*illil~riltl!Cl SiLlll}>l~! 

II lO,W, 

l’l1tlrlllil~~CLlt iCill ~)rl!~XLl’iLtiOllS uwc! iLIliLI~%~!CI I)\’ dissol\:iii~ Olll! tiLllll!t or Cil]~SLllU 

in \\‘iltl:r, liltcring oL.lt illl\* iiisc)lul>lc! lll~Lti!t’iill, iLllC1 c1ilLitill~ to 350 or _jUO 1111 in il 

\*oluinctric IlilSli. :\ Z.jO-j4.l Sillll~~ll? \ViLS ilijw:tc:cl 011 tllc i‘olL1l1111. lZC\‘l!IXRc!S \Vi!l’c 

~ll1iLl~~~l~~.l I>>* iiijwtirig ‘2.jU l/l 011 tlic i*olLtrlln witlloiit iLIly })rctWittllli!llt, or if tllis 

1.m )\*d to Ix! ill1 ~~\‘i~l’lo:lrl, list clilutili g u*itli t\$‘o \Y~lLlll1os of \\‘iLtc!r. ‘I‘lli? rctcllticJll 

~~O~UIIIC~~ of tlw os~*puritit!s t\*i.!rc tlc!tcriiiinoti 1,. injcv:titig 50 /ig r)f Siltll~~ll! altrllg 

u-it11 2.j pg of uricl>*lic ilC’iC1, it ~.:oll1~~oL11lCi \vIiicll is IlIlt lI!ti~illl!Cl 011 tllc! Cl~ILllllIl iL1lCI is 
c~lutud at \*oici ~*cdrinic. 

‘I’lic rctgiti~ 111 voluli1i3s clctwininccl for t~ill’iOllS os~*ptirilics ill’l! gix’eti iii ‘I’ill>lC I. 

Two ~Clll!rilI trcmrls iii tlic c!luticm of os~*pcirincs illI! ct*itlcnt. 3Ictllg:l sul3stitucnts ilt 

1)ositioli 1 result in grciltcr rctctitioii of tlic os~puriiic!, kvliilc nlc!tliyl sulwtituuiits iLt 

pnsitiwi 7 II;L~C tlic clqqx)sitc cl’fcct. ‘l.‘CillC \vidtll ill: Ilillf-IllZigllt iS 3 t0 G Ill1 ciclwiciing 
011 clyticm positirm w tllnt ~cm~,x~tiiic.ls wliosc iwtcntiori ~*c~liiliics differ I)?! j nil in tliu 
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” I ‘, Sal <!I11 ClIIllll1ll I~llltcll willi I .I/ Sll:, ilt l8,T.j iiiI/riiiil. 
‘1 Illiltiori \*~rlliillc~ iiiitiiid the \*oid \*IIIIIIIIC-. 

C’;lt-l>* ]>al’t Of tllc! CIlI’l~1l1~Ltl~~I’il111, ;lllCl IO 1111 ill till! IiltC!Y ]Jill’t, ilr’C \Vl!ll t’l!Siol\‘CCI. ;\I1 tllL* 

]mI*iIic! lIl~till~~l]itl.5, cSC:l!])t @Iilllilll! illltl Sillltllill~:, ;lIX IX!Sl)l\*CCl fI’Olll rmc LLlllltll~~~, ilS 

iLt’l.! lllilll~~ Of tlll2 llIC!tll~~l;l.tc*tl .Sillltllilll!s. Ch.l’fciIic! (I,;J.i- tl’illlCtll~‘lSillltllillc!) is StI?lIlgl>’ 

l~l!tililll*C] (111 tllC! COlU11111, I’OIII]~lC!SiII~ il]~]~~l~l!Iltl~’ ;lS ill1 Lllll.*llil~~l!d s]x.:l:ics, illlC1 is \Vc]l 

Sl!]Xll’~ltl’l.] fl’lllll tlic:ll]~lI~*lliIic! (I ,;j-~]illIctll~~lSillltllillc), tl~c~ol~I~llIiiiIic (;~,7-cliIIwtlI~*l- 

.SilIltlliII~~), illlCl IlllJSt Cltlll_!l’ l~Olll]~OllllClS;. ~~OllSl!~]Lll!lltl\~ CZilt’fcitlC! is lItiIClil~ ~l_?]lil~ilt~‘Cl ;llld 

c.]ctc_miiiIiccl iii rOilI S;tllll)lcs. 

l:ig. I sllO\VS till? ~~llr’l~llliltO~l’illllS lll3tiLilll>C] \vitlI fOIlt’]~llilr’lll~lC~~!tlti(:111 ]~~lJ]Xl~iLtii)llS 

risiIi,L: iL Sllor’t (I :‘*< 20 l~lll) COlLllllIl illlC1 3 .I/ *XI-I:l iLS l2lllilllt ilt iL ITlilti\~C!l~ CilSt tlO\$ 

l’iLt(J I If .3 Iii]/IIIin~ I.rllCll.!~ tlll!Sc (7 mclitioiis l:lllll]~0llllClS \vlIic*ll i11’1! t IllI)* \VCillil\t l’l_!tilillcXl 

011 till.! (.‘I ~1L111111, SUl:ll ilS :hl)ii*iii , Sillil~~~lilllIic]C. tl~tl’ill~\‘l~liIlC!, ill1C.l I~il~l~itLll’iI.tl!S, il]J]IC!ilI 

tll~l!tllcl~ ilt, 111’ \‘l!rJ’ l.:IOSl: to, till_! x*llic] \‘01lllllC. Cili’fl!illl? C!lLltcS i1S it SllilI’]J ]JCill< iII 

IIIIrlcI’ IO IIiiIi. I’Ii~Ii;Ll.wt iii, it Stl’Oll~l~’ IXlSiC VOlll]M JUllCt, IIilS ill1 clution \‘OlUllll2 C!\‘l!ll 

~I’Ciltl!I’ tllilll cxl’fciiic illltl il])]X!~lI’S I)C!t\Vl!l!ll 1.5 illlC1 30 Iniii. ‘13l!C’ilLlSl.! tllc! cxl’fciiic ]ll?;lk 

is Sllill’]J illlC1 I’CilSOIlill>l\’ (~ilLlSSiil11 in Sll;l]lC, \VC! (~(~IlStl’LlCtCCl il CiLlil~lYlti011 CLlr’\‘C! I>iISl!Cl 

011 ]Jl!ill< IlciglIt S ilIlC1 l]llillltit~LtiVC1?, clctciminccl ~ill’f~ill~ in tlIC: f(lL11’ SilIll]~]CS \vitlI tllc 

I’lJSIlltS SllO\t’ll in ‘I’itl>ll_! I I. ~\ltllOU~ll il IllOl’C! ilVl_!Lll’iltl2 :LlliLlJ*SiS Cilll IJl! llliLCll_! I>?t IJl_!ill< 

iLI’l_!il ill tL?gI?Ltir>ll twlIIiic-]ucs, tllC ~l~W~ll.IC!llt I>ct\VC!cll tllc lll~lllilliLl (‘ill’fc?iIlC! C.‘lllltcll t 

illltl tllilt Fl~~LlIlCl is r]LIitc t’CilSllllill~]C c~m~iclwiiig tllilt il .j tl.) 10 ‘j,;, \‘ill’iiltiOll iii till>ll_!t 
wigllt is illll l\Vl_!tl. .~\ltlIl-lugI uv only tlctc~IiiiIicxl GLt’fl!iIlc, it i?; poSSil3lc to c]ctcI+IiiiIic 

ill1 tlll’c!lJ ;\l’C COlll]~~lll~!lltS fl’O111 il siriglc l~11~O11liltl~~I‘ilIII, illltl ]~llC!lliLlXtill in tllc l~tllcl 

]~1Iil1’I1liIC~~IltiCII1S. 
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