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Composition of Cocoa Powder and Cocoa Extruct

YAMAZAKI Mitsuhiro and INOMA Susumu
Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo shi, Chiba ken, 271 Japan

The contents of theobromine and caffeine in cocoa powders were determined in order to
estimate fat free dry cocoa content in food preparations. 9 kinds of cocoa powders were used
in this experiment. The conversion factor from the total amounts of theobromine and caffeine
to fat free dry cocoa content obtained by this experiment was 32.8. Fat free dry cocoa
content could be estimated by multiplying the total amounts of theobromine and caffeine by
coversion factor.

The contents of theobromine and caffeine in cocoa extructs were determined. The contents
of theobromine and caffeine in cocoa extructs showed a variation depending on ethanol
concentration of solvent used for extraction. Therefore, the conversion factor from total
amounts of theobromine and caffeine to fat free dry cocoa content was unable to apply to
cocoa extructs.

The contents of crude protein, crude fat, sucrose, ash, theobromine and caffeine in cocoa
powders and coffee beans were determined in order to distinguish cocoa powder from coffee
beans. 9 kinds of cocoa powders and 2 kinds of coffee beans were used in this experiment.
The contents of crude protein and ash of cocoa power were more than in coffee bean. The
contents of theobromine in cocoa power was much more than than in coffee beans. The ratio
of theobromine and caffeine in cocoa power was different from that of coffee beans.
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Fig. 1

Cocoa Standard Coffee

Fig.l1 Typical Thin layer Chromatograms of Sugars in
Cocoa Powder and Coffee Beans

@ Fructose
® Glucose
@ Sucrose
@ Maltose
® Lactose

19

35 1996
Fig. 2
50 52 54
50 54
54 31.2 50
20.2
54 19.7
50 29.3
50 54 Table 1
50 54
52
Cocoa Fat
5 4
50
48 U 56 '
N
52
Coffee 0il
50
5 4
48 |{|l5e6
\ o)

L} ot

Dy} g

Fig.2 Typical Gas Chromatograms of Cocoa Fat and Coffee

Oil



20

Table 1 Peak areas of each peaks in gas chromatogram of triglyceride

Carbon Number
Sample ® 50 52 34 56
(D Sample A 3.3 19.5 43.8 31.0 2.4
@ Sample B 1.0 22.8 43.4 30.5 2.4
Low Fat @ Sample C 1.0 23.1 43.2 30.2 2.5
. Powder @ Sample D 3.3 19.3 43.7 31.5 2.2
® Sample E 3.3 19.7 44.9 32.2 2.1
Average 2.4 20.9 43.8 31.1 2.3
® Sample F 2.3 19.2 44.8 32.0 1.7
@ Sample G 3.1 19.4 44.3 31.2 2.0
High Fat Sample H 3.4 19.5 43.9 31.1 2.3
Cocoa Powder | (@ Van Houten 3.4 19.3 44.0  31.4 2.0
Average 3.1 19.4 44.3 31.4 2.0
@ Top Aroma 3.5 27.4 44.5 21.1 3.5
Coffee | S @ Mocha 3.5 31.2 43.9 18.2 3.5
Average 3.5 29.3 44.2 19.7 3.5
X Table 2
X
Table 2 Composition of elements in ash (Semi quatitative analysis by fluorescent X ray spectrometer)
Sample K20 Rb.0 Mg Ca0 Sr0 Fe.0: Ni0 Cu0 nh P20s S0 Cl Br
® Sample A 33 11 6.7 3.2 28 51 7.8 2.5 3.3
Low Fat @ Sample B 41 6.2 4.1 24 6.4 9.5 2.6 5.6
Poder @ Sample C 29 16 6.9 4.1 23 2.9 4.9 7.9 3.6 2.6
Cocoa @ Sample D 43 6.7 20 6.0 11 3.8 8.7
® Sample E 41 8.4 4.3 21 6.3 9.9 3.3 6.0
® Sample F 32 5.1 4.1 34 7.2 9.6 8.2
High Fat @ Sample G 37 11 6.7 3.2 25 4.3 9.1 3.2
Cocoa Powder Sample H 74 3.1 4.6 0.06 0.85 0.13 0.28 14 2.3 0.15 0.05
® Van Houten 75 2.6 4.3 0.06 0.90 0.07 0.17 0.20 13 2.3 0.14 0.05
@ Top Aroma 80 0.2 1.5 7.2 0.04 0.33 0.11 0.06 7.5 1.7 0.70
Coffee beans | o yocha 82 0.2 1.4 6.6 0.29 0.0 7.9 12 0.27
Fig.3
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Fig.3 Typical Infrared spectra of Cocoa Ash and Coffee Ash
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1640cm 1 1420cm 1
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Table
3
Table 3 Composition of Low Fat Cocoa Powders, High Fat Cocoa Powders and Coffee Beans
Samples Moisture Protein Fat Sucrose Starch Ash
@ Sample A 4.2 25.2 10.9 4.2 14.6 9.3
® Sample B 5.2 25.4 9.9 3.4 12.4 10.7
Low Fat ® Sample C 2.7 27.5 10.5 2.3 14.9 8.7
Cocoa Powder | @ Sample D 4.0 25.2 10.6 3.8 13.7 10.6
® Sample E 7.4 25.4 9.6 2.5 14.3 10.2
Average 4.7 25.8 9.6 3.2 14.0 9.9
® Sample F 5.5 22.1 21.2 4.4 11.8 8.1
@ Sample G 4.5 22.1 22.3 3.2 10.7 9.6
High Fat Sampie H 6.0 23.3 21.0 1.3 12.3 7.4
Cocoa Powder | @ Van Houten 2.4 23.3 21.6 2.3 12.1 7.9
Average 4.6 22.7 21.5 2.8 11.7 8.2
@ Top Aroma 2.3 14.6 7.7 0.7 3.7
Coffee | S (@ Mocha 0.7 15.1 7.2 1.2 3.1
Average 1.5 14.9 7.5 1.0 3.4
25.8 22.7 14.9 31.1
9.9 34.7 32.8
8.2 34 329 379 34.6 1)
10.3
21.5 7.5
Table 5
Table 4
244 259
193 226

0.09 0.18 0.07 0.18
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Table 4 Conversion Factors from Total amounts of Theobromine and Caffeine Contents/Theobromine Contents
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Sample Moisture Fat Defatted Dry Cocoa Theobromine Caffeine Conversion Factor f; Conversion Factor f.
M) (F) 100-M-F (T) () (100-M-F)/(T+C) (100-M-F)/T
@ Sample A 4.2 10.9 85.1 2.44 0.10 33.5 34.9
— @ Sample B 5.2 9.9 84.9 2.49 0.11 32.7 34.1
powder | @ Samle C 2.7 10.5 86.9 2.55 0.18 31.8 3.1
Cocoa @ Sample D 4.0 10.6 85.3 2.59 0.15 31.1 32.9
® Sample E 7.4 9.6 83.0 2.45 0.09 32.7 33.9
® Sample F 5.5 21.2 78.8 2.26 0.07 33.8 34.8
High Fat @ Sample G 4.5 22.3 73.2 1.93 0.18 34.7 37.9.
Cocoa Powder Sample H 6.0 21.0 73.0 2.19 0.11 31.7 33.3
@ Van Houten 2.4 21.6 76.0 2.16 0.11 33.5 35.2
Average 32.8 34.6
Table 5 Theobromine and Caffein Contents of Cocoa Powders and Coffee Beans
Sample Theobromine Caffeine Ratio of Theobromine and Caffeine
(T) (C) T/C
@ Sampie A 2.44 0.103 23.7
Low Fat @ Sample B 2.49 0.105 23.7
: Powder ® Sample C 2.55 0.177 14.4
@ Sample D 2.59 0.153 16.9
® Sample E 2.45 0.092 26.6
® Sample F 2.26 0.074 30.5
High Fat @ Sampie G 1.93 0.182 10.6
Cocoa Powder Sample H 2.19 0.114 19.2
® Van Houten 2.16 0.106 20.4
Cocoa Powder Average 20.7
@ Top Aroma 0.48 1.41 0.34
Mocha 0.55 1.4 0.38
Coffee beans @
Average 0.36
10.6 305
20.7
20
0.34 0.38 0.36
3 1
Fig.4
35.3

12.8
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Table 6 Composition of Cocoa Extracts and Low Flat Cocoa Powder in the dry state

Solvent Protein Fat Sucrose Ash
Water 30.6 9.6 5.5 20.7
Ethanol /Water ( 20:80 ) 3.8 7.9 7.9 20.0
/” ( 40:60 ) 3.6 1.4 8.7 19.8
” ( 50:50 ) 4.0 2.3 5.8 19.4
” ( 60:40 ) 47.1 3.4 6.8 18.1
” ( 80:20 ) 40.4 2.1 6.9 14.0
Ethanol 12.2 36.0 0.5 1.2
( Low Fat Cocoa Powder ) 26.3 11.3 4.4 9.7
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Table 7 Theobromine and Caffein Contents of Cocoa Extracts and Low Fat Cocoa Powder

Solvent Theobromine Caffeine
Water 4.99 0.31
Ethanol /Water ( 20:80 ) 6.64 0.33
” ( 40:60 ) 7.97 0.52
” ( 50:50 ) 9.71 0.49
” ( 60:40 ) 10.81 0.56
” ( 80:20 ) 9.09 1.45
Ethanol 0.43 1.63
( Low Fat Cocoa Powder ) 2.55 0.11
Water Ethanol 0.11
1 5 T ‘ T
3 100
15
50
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