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THE IDENTIFICATION OF 
URlDlNE IN CACAO EXTRACTS 

Enid-Noemi Quintero , Richard M. Sheeley1 
W. Jeffrey Hunt2, and Robert A. Martin, Jr.5 

1Dickinson College 
Carlisle, Pennsylvania I7013 
2Hershey Foods Corporation 

Technical Center 
1025 Reese Avenue 

Hershey, Pennsylvania 1 7033-0805 

ABSTRACT 

Ur id ine  has been i d e n t i f i e d  as a minor component o f  de fa t ted  Ecuadorian 

cacao l i q u o r  through reverse phase HPLC o f  aqueous ex t rac ts .  The nucleoside 

was i d e n t i f i e d  by comparison o f  i t s  behavior i n  a v a r i e t y  o f  mobile phases and 

column types as we l l  as I t s  absorbance r a t i o s  a t  245 and 270 nm. This work 

has extended the  prev ious ly  reported methodology t o  inc lude pyr im id ine  

nuc 1 eosides . 

INTRODUCTION 

We have prev ious ly  reported the  presence o f  7-methylxanthine, adenine, and 

adenosine i n  aqueous de fa t ted  cacao l i q u o r  ex t rac ts ,  as i d e n t i f i e d  through 
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2146 QUINTERO ET AL. 

HPLC methodology.”’” The imp l i ca t i on  o f  such compounds i n  the  

biogenesis o f  xanthine bases i n  cacao i s  an extension o f  e a r l i e r  

inves t iga t ions  o f  Ogutuga and Northcote i n t o  s i m i l a r  biosyntheses i n  tea 

p lan ts . ’  We have attempted t o  de f ine  a methodology w i t h  which t o  i d e n t i f y  

s i m i l a r  b iosyn the t ic  pathways i n  Theobromo using techniques recent ly  

ava i l ab le  and p o t e n t i a l l y  more sens i t i ve .  

i n  cacao ex t rac ts  the  methodology has been expanded t o  the  pyr im id ine  bases 

using the  same sampling techniques t h a t  were appl ied t o  ‘purine bases. 

With the  i d e n t i f i c a t i o n  o f  u r i d i n e  

Sample Preparat ion 

F ine l y  d iv ided de fa t ted  Ecuadorian cacao l i q u o r  (2 .5  4). obtained by two 

successive ex t rac t ions  w i t h  petroleum ether,  was extracted w i t h  HPLC grade 

water (50 g) by heat ing t o  a low b o i l  f o r  30 minutes w i t h  moderate s t i r r i n g .  

A f t e r  coo l ing  the  sample was brought t o  i t s  o r i g i n a l  weight by the  add i t i on  o f  

HPLC grade water, and g r a v i t y  f i l t e r e d  through Whatman No. 1 paper. The 

a n a l y t i c a l  sample was p ressu re - f i l t e red  through a 0.45 micron nylon f i l t e r  

A l l  samples were re f r i ge ra ted  subsequent t o  preparat ion,  bu t  were allowed 

warm t o  room temperature p r i o r  t o  i n j e c t i o n .  

0 

ChromatoQraDhy 

The chromatographic system consisted o f  an M6OOOA so lvent  de l i ve ry  system. 

a U6K i n j e c t o r ,  and an H440 u l t r a v i o l e t  de tec tor  (254 nm), a l l  from Waters 

Associates, and a Hewlett-Packard 3390A In tegra tor - recorder  f o r  measurement o f  

re ten t i on  times wi th  the  var ious mobi le phases and column types. 

r a t i o s  were determined using a va r iab le  wavelength system cons is t i ng  o f  a 

H i tach i  model 100-40 spectrophotometer f i t t e d  w i t h  an A l tex  f l ow  c e l l .  

Columns used were Waters Hicrobondapak C i a  and Novapak C i a ,  and a Hamilton 

PRP-1 resin-based CII. Mobile phases used were a l l  phosphate bu f fe rs  which 

Absorbance 
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Table 2 

SamD 1 e 

Ur id ine  

Defat ted Cacao Ex t rac t  

Absorbance Ratios f o r  Standard and Ex t rac t  

Absorbance Rat io  245/270 nm 

0.589 

0.566 

var ied  between 0.01 and 0.001 Molar and pH 3 t o  9, con ta in ing  0.05 t o  0.5 

percent p u r i f i e d  te t rahydro furan .  A l l  mobile phases were passed through a 

M i l l i p o r e  0.45 micron f i l t r a t i o n  system and degassed p r i o r  t o  use. 

Standards 

The u r i d i n e  standard (Sigma Chemical Company) was dissolved i n  HPLC grade 

water a t  a concentrat ion o f  0.1 mg/ml, p ressure- f i l te red  through a 0.45 micron 

f i l t e r ,  and re f r i ge ra ted  u n t i l  use. 

Analvsi s 

Samples o f  t he  standard u r i d i n e  so lu t i on  and the  cacao l i q u o r  ex t rac t  were 

i n jec ted  successively i n t o  the  HPLC u n i t  a f t e r  t he  column had been 

equ i l i b ra ted  w i t h  the  desired mobi le phase, and the  re ten t ions  times compared. 

Absorbance ra t i os '  were measured a t  245 nm and 270 nm a t  pH 3.0 i n  a 

mobi le phase cons is t i ng  o f  0.001M. phosphate conta in ing  0.5% te t rahydro furan  

a t  a f l ow  r a t e  o f  0.5 m l h i n u t e .  
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URIDINE IN CACAO EXTRACTS 

Resu l ts  

2149 

The data  presented i n  Table 1 showing t h e  r e t e n t i o n  t imes f o r  bo th  

s tandard and sample us ing  var ious  columns, pH's and f l o w  ra tes ,  and t h e  

absorbance r a t i o s  g i v e n  i n  Table 2 suppor t  o u r  f i n d i n g s  t h a t  u r i d i n e  i s  

p r e s e n t  i n  t h e  e x t r a c t .  

CONCLUSION 

HPLC methodology has shown u r i d i n e  t o  be a minor  component o f  d e f a t t e d  

cacao l i q u o r .  Th is  f i n d i n g  had extended t h e  u t i l i t y  o f  t h e  phosphate b u f f e r  - 
t e t r a h y d r o f u r a n  system on reverse  phase columns as a genera l  method f o r  t h e  

separa t ion  o f  xanth ines,  pur ines ,  and b o t h  p u r i n e  and p y r i m i d i n e  nuc leos ides 

th rough v a r i a t i o n  o f  pH and organ ic  conten t  o f  t h e  mob i le  phase w i t h  a v a r i e t y  

o f  column types.  
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