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The Iden t i f i ca t ion  of 7-Methylxanthine 

i n  Cacao Products 

Michael D. Ale0 and Richard M. Sheeley 

Dickinson College, C a r l i s l e ,  PA 17013 

and 

W .  Je f f r ey  Hurst and Robert A. Martin 

Hershey Foods Technical Center 

Hershey, PA 17033 

ABSTRACT 

High performance l i qu id  chromatography has been employed t o  separa te  and 

iden t i fy  7-methylxanthine i n  aqueous ex t r ac t s  of defa t ted  chocolate l iquor .  

The a lka lo id  was iden t i f i ed  by comparison o f  i t s  behavior i n  a va r i e ty  of 

so lvent  systems with t h a t  of an au thent ic  sample, and through absorbance 

r a t i o s  a t  254 and 280 nm.  

INTRODUCTION 

The presence of xanthine a lka lo ids  i n  chocolate and cocoa, e spec ia l ly  

ca f f e ine ,  theobromine, and theophylline (Figure 1 ) ,  has been f i rmly  

es tab l i shed  (1,2,3). 

Recently HPLC has been used t o  quantify these  major xanthines i n  

chocolate and cocoa (4,5). This has fos te red  f u r t h e r  attempts t o  de t ec t  t he  

presence of o ther  xanthine bases i n  these  mater ia l s .  In this study HPLC has 
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Figure 1 

been employed t o  separate and i d e n t i f y  a minor xanthine a l ka lo id ,  

7-methylxanthine, i n  aqueous ex t rac ts  of de fa t ted  chocolate l i q u o r .  

Carbon 14 t race r  studies by Ogutuga and Northcote i n  1970 suggested t h a t  

7-methylxanthine i s  an i n t e g r a l  p a r t  o f  the b iosyn the t i c  pathway leading t o  

the product ion o f  theobromine and ca f fe ine  i n  tea. 

t h a t  7-methylxanthine i s  a po ten t i a l  intermediate i n  the  pathway leading t o  

theobromine i n  cocoa. 

By analogy, we may assume 

Sample Preparat ion 

Samples o f  chocolate l i q u o r  were obtained from the Hershey Chocolate 

Company. A l i q u o r  sample (10 g) was de fa t ted  w i t h  two 75 m l  por t ions  o f  

petroleum ether, and allowed t o  dry.  When no res idua l  so lvent  was evident,  
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2.50 g o f  the  sample was dispersed i n  d i s t i l l e d  water (50 g) and the  mix tu re  

was bo i l ed  gent ly ,  w i t h  s t i r r i n g ,  f o r  30 minutes. The sample was allowed t o  

cool t o  room temperature, and brought t o  the o r i g i n a l  weight by add i t i on  o f  

water. 

a l i q u o t  was f i l t e r e d  through a Swinney syr inge using a 0 . 4 5 ~  f i l t e r ,  and the  

r e s u l t i n g  f i l t r a t e  was used fo r  analysis.  

Chromatography 

A f t e r  f i l t r a t i o n  through Whatman No. 41 paper, o r  the equivalent,  

The chromatographic system consisted o f  an M6000A Solvent De l i ve ry  

System, U6K In jec to r ,  two M440 U l t r a v i o l e t  Detectors (254 nm and 280 nm), a l l  

from Waters Associates, and two 10 mv recorders. 

(I.D.) columns were used: 

Associates) and Spherisorb ODs (10 pm p a r t i c l e  s ize ,  HPLC Technology, Inc.) .  

The mobi le phases used consisted of 0.01M HIPOI, o r  0.001M HSPOI, and HPLC 

grade THF, adjusted t o  various pH values by ca re fu l  add i t i on  of NaOH so lu t i on  

(50%).  

Standards 

The fo l l ow ing  300~4.0 mm 

Wondapak C l e  (10 pm p a r t i c l e  size, Waters 

Standard 7-methylxanthine (Sigma Chemical Co.) was d isso lved i n  d i s t i l l e d  

water t o  make a concentrat ion of 0.1 pg/pl .  The so lu t i on  was f i l t e r e d  through 

a Swinney syr inge system using a 0 . 4 5 ~  f i l t e r  p r i o r  t o  use. 

Table 1 

Retent ion Times f o r  Standard and Sample 

Retention Time, minutes 

Column Mobi le Phase Standard Sample 

Wondapak Cle 0.5% THF i n  0.01M aqueous phosphate 3.0 32.1 32.2 

Wondapak C18 0.5% THF i n  0.01M aqueous phosphate 6.0 36.0 35.8 

Wondapak Cle 0.5% THF i n  0.001M aqueous phosphate 4.0 33.0 33.0 

Spherisorb 0.5% THF i n  0.01M aqueous phosphate 6.0 30.4 30.5 
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Table 2 

Absorbance Ratios f o r  Standard and Ext rac t  a t  pH 6.0 

Sample Absorbance Ratio 254/280 nm 

7-Methylxanthine 0.92 

Defatted l i quor  e x t r a c t  0.96 

Analyses 

Standard and ex t r ac t  so lu t ions  were in jec ted  successively i n t o  the  HPLC 

Absorbance r a t i o s  a t  254/280 were using mobile phases a t  various pH values. 

determined a t  pH 6.0 (+ 0.01). 

m l  per minute. 

Results 

The flow r a t e  th roughou t  the analyses was 0.5 

The r e su l t s  ind ica te  t h a t  t he  peak of i n t e r e s t  i s  due t o  

7-methylxanthine.(7) The data i n  Table 1 show the  r e t en t ion  time f o r  base 

l i n e  reso lu t ions  of standard and sample a t  various pH values.  

Absorbance r a t io ing  (7 )  f o r  the  standard and samples ind ica t e s  t he  peak 

of i n t e r e s t  t o  be 7-methylxanthine. 

CONCLUSION 

The presence of 7-methylxanthine i n  defa t ted  chocolate l iquor  e x t r a c t  has 

been es tab l i shed  by HPLC. 

Northcote (6)  t h a t  7-methylxanthine i s  a metabolic intermediate i n  the  pathway 

leading t o  caf fe ine .  

These data support  the contention of Ogutuga and 

Further s tud ies  a re  underway aimed a t  the iden t i f i ca t ion  and quant i ta t ion  

o f  other  minor xanthines i n  s imi l a r  l iquor  ex t r ac t s .  
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