
lncrcascil 
them 

oj' 

thought tn be 
or i, knOW'll tn 

of t.hese COlllpounds and methods 01 
sludi(", in 1'1.,( 
, ;IS t.he source 

\,('p:tr;l tin,!!,' 

rhe 

The Purines, Pyrimidines and N ucleosides In Beet 

Diffusion Juice and Molasses 


A:'\ll G, F, IIAlLEY'J.H. T 

A,s a u)l!tinuarioll o[ our t)CCb alld sugar 
bu:t (J)" the prc;l'llcC Iluckosides was 

;md "Hlil' ( 

Purines, 
pOllnd, that 
(onlain Sj 

and llLlClcosidt'., 

class or "h:nndul 
al.<nm in a fused and (j 

ni lIugell a tom, in ;1 fi mend)(T 
gnlllps. etc:. attached to the 

I'vri, 

l'hcll' Ina) :dsn 

"\ucleosidc, 
are 
Yiirioll."J 

and such as rihose, These 
the basic units of 

nuclcotides which JlI turn form nucleic acids :1IIt! J'uc!co 
which ill :,JI Cl'lb, distinni\'c lor different 
but to minur modificatioll, 11 may be the minor Illodi­

ficatiom I h:lt make the d ilIcrcncc ]lctwCCll 

and llo11rcsisUtncc to virus :Ill<lcks, and 
of init'tesl since nucleosidc dcrh:liivcs such as llritiille 
ma\, ill the of ,1lClOSC ill the 

J'latl?rials and :Uethods. 

DOYlex-], 

all anion he PCfllllllit 
Blue Ribhon, Schleicher and SchuelL was lIsed 
with the solvents: ],'ur [\\'o-dinwllsioll,J! 

,\. 

;!lcohol, 17fJ m1.. (oncentratcd acid, n mL. W:llcr f.n make 

United 



c::")O 1111. alcohol saluLncd willi \\a[CL IO(J ))11" COII­

"'Ill Llln :UllnlOll lUll I m!. For (llic-dinWIl,iol':d cltrOlna­

\\:lIVI-Sal UI :dc()iwl iI-! ;tiC()1101. 

C(111 \\':11 I'l pn( elll formic ;teiei. 10 ])(TCClII 1)\ \' OIUllll' were 

:,dd iii Oil to tl j(' or her ,.oln'llh, "(:,11) :\jo<icl II SI'('(lrnpl"'I(lllWICr 

\I a, used In 1tll':I,ure ille :tiN» h:Jll( c oj ,'(JIUI ;01" 

-'lode I V1'] 1':1 Yi"kl Produ,ts, Ill­
1\:" thed a, :J c "I S!JOr!I\:HT ultraviolet t() dell'Cl lile 

p) rilll;diw' ']JOh oll P;l[JCL 

gOlh ion l':-;C!l:III,l\C ;"Id 

or:ll!)r\' 101 lite "'IHral;"'1 

elutioll amI 
10 \\(lrK lIscd 
lite gClIlTal method dc.scrilwd 
etc W:lS iuaricd Oil ;( (O]lllllll qJ (:!l;m1 lcs;n 

illid ('Iuled "ilh all illl [()IHT11ILllioll 

(lUI (,I deice [ion lie lite ((\ltllilll elll:llc III 

ol)(;li,]('d " C<H1I,itltl<.llh I'('("ttl ,,[ tlte 

',al is I<lctorv lor 
'''ille CLlhlilUCllh 1)1[1 \\Tll' "lJ'lul'nl 

Ihe ]lITSCll(C 01 I~I rgc ;U1trlll!Hs of (OiOlTd d i fflTl'nl 1l](;dlOd 

11('('-',;(1') to 'l'['ar;!lc the mixture or «dorcd lllllllTi;il, from the 

"lid I'Filllidi]lc" 

\I'hl. 01 Ill(' purillcs dlld 11iidilH" ;11',' ,,<lsorl)('d ('jlber (;11;lili OJ 

;illiOn resill.s. ,\ lew, sucil oroli(;1[ u!':lciL ;mel uridillc. an' 
t!)O ",idie In 1)(' C:dl!;lllgl'lS and arc [{'mo\cd [rol:( 

,nlUI iOIl Olily :Inioll roII(l\\'illg IIIUIl,,!! II':IS tin i,cd to 

gi\(-' ;, cOII,idclab[c to papcr ( 

,\ liulioll of dilull' Ilu()w2,il ;i COIU!lIll i,l Lltioll n,­

C 11 ;11lgl'f wtl:-.l!cd with ';;:;l1<:1' rIw dllllCli t 

sueil lIS uracil :tlld 

sonlC ;1 colullln oi 

11 i011 ex chall,gel' 

Iii (h II;lt ('I'. Suga rs ;PHI {)Iitu lll:l!c'r;;d, thmugh, \eid" 

and Illost colored m:llcrials Here retained, rile COllUJl!1 

II;" (luted \\ith .slliuralcd ;\qu('olls (;,11 bill I dioxide. rhe i](', or [); rim,­

dilles I\cre cluled while tile stronger )Ieid, ;!Ild llHh( 01 tile (,,[,)red llliiteri:'] 
[clll:lincd Oil the nIl' solutioll Il'liS COII(('llI!;llnl 1Ilirier YliCUlIllL The 

di,sol\('([ III \\:11('1 ()] dilute (ILl ,:1"-:) hlmii "tid lind 

lI[th a suilalJk ,olYCIlL 

:V[().,' oj Ihe mnine.s rCl11aillcci Oil tile 

I\ith O,f:\ lI1111110lliurn Indroxidc. The dllllllOlli;1 Il'llS rClll()\Td h\ IlIC!llllll 

(OlHClllr;llioll, This soJuliol1 «)II!:llll«1 1)('(;lilll' :Jlld the ;nll!110 ;[eieis III 

:lddiliOIl to number 01 such ;" ;[(lellinc and TI't: 'nlUlioll 
',\;1\ througll :t «)[Ulllli "I' ;llllOI} ('xc-iJallg;'! (! clriloll id 
fOll11) , Tn "blaill tile r('sin ill this ,[;ile 'lI'l)('nsioll of Ihe lndrnxid,' 

Inll 01 the r,-,il1 Il,-;\!.cd lI'ilil ulriJolI di,,': 1I1ll.il pI! ,,[ tile 

http:1I1ll.il
http:Il,-;\!.cd
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mpernatant W;I' less tban VVilll the ill rhi,s lorm ,lInino acid, and 
I)Clainc and Ihe rClllri;n ;Il!(l \\er<: eluled wilh aqucuu, 
(arilon dioxide sollllioll, The resin doc, 1101 Ilccd 10 he IT!,(cller'Hcd aflu 
each hatch illlcl lIlay 1)(' used '(,I'<era! limes, CIULlluic alld <Isparrie ;J(!{h \1,(,1'e 

retained on the resin Iml II'cn; not ciuted with CIl'bOll dio"idc solutioll, 
This \\ill" or [lrc,c The III 

,eluliOll wa, ('1)JI(Clllraled und('r \anllllll ;;lId 

1ll;lllll<:r similar the cfllucfIl from the Dmn:)..>:")O, 

'pols arc lmatecl Oil IXlpc!' 
cmission at ~:-d,7 millillli(TolIS, :'\(':11' 

ha\'C :lh,orh:IIKc alld show up 
a fiuorcSU:1I1 

F()r iYe delCrmi11:lliollS the Ilal solution of lllolasses, 
100 Illi. oj 10 Inix l1Io\asscs, W~IS Ireated Ihe tOil and 
conct'llll'llCd to a small volume, Final (oncC'lltr;ltioll ;llid be 
done ill a V:!( lILllll dl:siualor mer calciulIl (hloride, There were 1\\0 
The lirst, called lite ur:1(i] jr:ICI ieJl], is that which is nol 
Oil the c:rliOlI resin, the :lci<'nillc fraction, cOllr;tillcd 
tilth" m:lIcrbls til:l! arc retailled Clliol1 . E,lch is llJilde 10 
a ddillile \OIUlllC (10·:'::, J'/l(' shou 1<1 he slOred ill 1hc 
eratol' with a small amounl of chlol'njonn ill Ihe flask. The solutions :IlT 

10 the papCl w,ith a (J,Olllll. Ie to a IO!;li \'njlllllC 

of {l,(H to (),OX IllL The paper should he each ;ldditioll, The 

P:'lJt'l' was ( with :1 Siliuli)lc ',o]n:lll :me! Ihell air dried lor 
seycral hOllrs, Ihe sjlots wcre Jocaled with the ,uld cirdl'd h 
III w('n: cut out and ('xtranet! for t \\'0 or )llO]'{' hours ill 
IO-11l1. heaker ",jill 11,00 Ill!. or O,j,\, :lcid, ,) 

lube and tile a Jrso l'b;lI1(e 

lllea"urcd in Ihe Ihe ClH\T I'm the :!ilsoriJ· 

an((: was run from 'JOO 10220 llliliim[(rOllS and rt'(onkd Oil the (hart, 'Ill(' 
cune \\':1' all :lddition:d :lid ill idclllili';lliol1, \ Iliallk Ull\C \\';IS also l'llll 
Oil till' ,,;'pcr. III "ddiliOll 10 in i(\elll,ilicaliOll the curves aisf) enabled 

lliore :I(rUI':lI(, est.imation of the IJI,lllk, The qnalltit\' of the \\'a, 
l:ti(u/;Ilcd \\'[th the values for molar ab,orb:lI](c in O,J:'\ acid 
(!J. 10, II), '\ flcm' prcscll [cd ill L 

Results: 

Ihe TIlClhod of '''all (H) \\'CI'(' made 01 \LIlIICc:l 

moJas.,c, and .\/alltc( ,l dilTusiol1 Ikcamc of the colored Illatvri;tis 
elutcd Ilcar the of Ihe Iraoioll:tlillll, uracil and olher su\)"anu's 
:Ill like nracil could llo[ 1)(' detected, 'Vill! tili, method, adenill(' 

be'lhe cnl1slinwflt ill lHol:,lsscs wilh a lesser qUi/lllit\ 
X;lI1lhilll' \\':1' 1101 rkl('(lcd, X:lllthine and 

found 10 be pn'scfll ill tile diifusioll hut gU:lf1ill(, 

bsent, or This dilIcl'cn! from the work 
('$) and V;I\Tuch (,1), lh(' !tlrlmT 

Clnd the lalter "i.lclline 
of gU:lnine. rill; :lmillo acid 



-------------------------------------------- --------------

ie, oj Iheir 
Ill(' "-as HicmirlCd 

j!01 JOlR:\_\L rIlE .\. S. S. l:\. T. 

I. DILUTE OR OTHER SOLUTIONS 

WATER WASH 0.4 N NH40H 

URACIL ADENINE 
THYMIDfNE GUANINE 
URIDINE CYTOSINE 
HYPOXANTHIN E CYTIDINE 
XANTHINE BETAINE 
NEUTRALS AMINO ACIDS 
ACIDS .j.. 

IN VAC.1 

SAT. AQ. 0°2 
~ 

SUGARS PURINES FIRST PORTION 
AND PYRIMIDINES BETAINE 
OTHER AMINO ACIDS 
NEUTRALS SECOND PORTION 

PURIM fS 
PYRIMIDINESVAC, CONC, a 

CHROMATOGRAPH 
VAQ, CONC, 8 
CHROMATOGRAPH 

I.-Ion 01 compounds. 

bl' the method di ,"Vall 
eluted "ftCI adell inc usc 01 8:\ 

aei rI. 

was ab" found ill 

_\Callteca tllola>scs tn'ated 
dc,cribcd. The fraction lIot held 
anum .\) and tile 

wcre idcll!ilicd trOll] Ihis Ir;lC1ioll !he 
dcrila!ile': uraci\. uridinc, h;p"­

it, cfl! hch,,\-ior alld 
ulrradolcl ,1b,,)rb;'f1cc (urn's in .dkalirre. <it id. ,inri llCll!r;,j solution. Guanine 

adenine 1\ tht and 
idcnliHccl b\ t (1\ 

Compound Ing./iOO grams uon~sug:ar.., 

L,"('iiYlnidinc 
L ridinc ~IO 


L raLit 

'\(\cllinf' 

100 

Hrpn",anlhinc 10 

("l.lknowns l:> 
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in 
molasscs_ 

lor lllola,ses arc ill Table I. Till' resulls arc 
gr:Jl1lS of Iioll-sugars awl arc estilllated I'm ;1 liter of 

Press "as obtaillcd irom a lot of weil-lIlixed lliat had 

beell fro/ell and t!JCIl tl!;lwed with ,mall alllount oj 
The was filtered alld thell treated hy the 
dCS{Til)cd earlier ill tili, 

hch,n!o!' and ultraviolet (un'Cs, riw qualltiLtlil'C 

III Taillc and compared witli earlier rcporLs 011 II bcets. 

Tahl~' 2.-!"Urillt::,.; j.lyrilliidincs, and :r\udensidcs in Sugar nCd Juke (nlg./ J.) 

Compound Vavruch (4) Wt'RIl 

\deninc 
(.U;!ltillC so 
l!iPoxantltinc 
Xallrhinc 
{ \-fL:thylxanthinc (, 

Uradl probably GO 
Cytosine 
(~ualto."illc 

lindiw,' 
'I'll,) mid inc 
Cqidinc 

have ,I high ]'e(;dl \';due. Ihc 
uridine ,,,L,)O gram, altd 
liter of lIloi;tsscs I);"" a leuil 

could 1)(' O\'C)'<'d 

llluch than this. If a sulfJ(iclll 
the \\orlh of lllol:iS\cs would be' 

I, SOllie oj the 
moLI'sl's h;l\c been 

,\ number 01 the 
heel. havc hel'1l 
with w()rk heets, 

l. Critiillc, 
COllSI ituclIl 

;J. 

(), The jllTS('lHC o[ uracil. 

heen 

;11](1 lIuclcosides prcsl'lIt in hen 
(lctcl'lIlincd, 

and II mll'osidcs 

for 

fouud to 1)(: llic 

juice and in llIoLt"cs, 

have bCCII found ill hc'u juice, 

Va,Tuch (1) h:ls been (onfirmed. 

:1Il attracti\'(, (ommcn i:lI sourcc oj uridillC', ;ldcllilll', and 

The authors arc to 
identification of the variOlb 

Dr. F. 
and 

nucleosides. 



\>lle to ClllotlrlT. 
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