High Performance Liquid Chromatographic Determination of Cocoa Content
using Internal Standard Method
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It was determined theobromine and caffeine contents by HPLC in cocoa preparations, and calculated as
"fat free dry cocoa content” from theobromine and caffeine contents obtained this analysis.
Treatment method of sample solution for HPLC was improved by using internal standard method comb
ined with deproteining and heating process. New improved method was simpler and rapider than the
old one.
The measurement result of theobromine and caffeine contents using the present improved method
was close to that of the existent method.
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Fig.1 Liquid chromatograms of cocoa extract, standard materials and cocoa extract with internal standard.

Mobile phase ; CH3CN : H20 (15 : 85), Column ; L Column ODS 4.6
,1.0ml

Column temperature and flow rate ; 25

1.D.x 250
min, Detector ; UV 275nm
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Fig.2 Calibration curve of Theobromine and Caffein (n=3)
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Fig.3 Influence of deproteinizing agent
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Tablel The measurement result of fat free dry cocoa content
existent method improved method
Ave. RSD cV (n)
cocoa powder a — 77.42% 0.3771 0. 49% (12)
b - 69.10% 0.7980 1. 15% (42)
c — 69.31% 0.0987  0.14% (4)
sample a 19. 19% 19.50% 0.1140  0.58% (4)
19.97% 0.4749  2.38% (4)
b 20. 30% 20.37% 0.2430 1.19% (4)
20.86% 0.4173  2.00% (4)
c — 10.79% 0.0636  0.59% (4)
chocolate paste 4. 5% 4.48% 0.0186 0. 41% (8)
sample a ; whey 15%, skimmed milk 20%, malt dextrin 35%.

sample b

sample ¢ ;

cocoa powder 15%, other 15%

cocoa powder 15%., other 15%

skimmed milk 85%, cococa powder 15%

: whey 15%. skimmed milk 25%, malt dextrin 35%,
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Fig.4 Liquid chromatogram of cocoa extract with internal standard.

Mobile phase ; THF : H20 (1 : 100), Column ; L Column ODS 4.6
, 1.5ml

Column tenperature and flow rate ; 45

1.D.x 250
min, Detector ; UV 273nm

Table2 The measurement result of fat free dry cocoa content by new HPLC condition

min

existent condition

new condition

Ave. RSD oV (n)
sample a 19. 74% 19.04% 0.2065 1.08%  (4)
b 20. 65% 20.54% 0.1734 0.84%  (4)
sample a ; whey 15%., skimmed milk 20%. malt dextrin 35%.
cocoa powder 15%. other 15%
sample b ; whey 15%, skimmed milk 25%., malt dextrin 35%.

cocoa powder 15%. other 15%
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Fig.5 Calibration curve of Theobromine and Caffeine by new condition (n=3)
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