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Analysis of Chocolate Flavor

Hironobu OHSHIRO" and Tokinobu KATO™
"Okinawa Regional Customs Laboratory
134, Tsudo-cho, Naha-shi, Okinawa-Ken,900 Japan
**Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo-shi, Chiba-Ken,271 Japan

For the analysis of chocolate flavor, analysis of composition in cocoa powder and its
extracts were examined. The extract from cocoa powder was obtained by extraction with
aqueous solution containing 60 ethyl alcohol for different extraction procedure.The
content of alcoholic extract in cocoa powder was 7 , and theobromin content of
the alcoholic extract was 8 12

The major aroma components in volatiles of cocoa extract were methyl pyrazine, ethyl
pyrazine, dimethyl pyrazine, propyl benzene, benzaldehyde, phenethyl alcohol. The
major amino acid components were alanine, valine, leucine, phenylalanine.

IR spectra of acetone soluble matters in cocoa extract showed similar spectral for
theobromin and insoluble matter showed characteristic spectral pattern for carboxylic
salts.
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Flg. 2 Fig. 1 Thin-layer chromatograms of amino acids in
cocoa extract
A chicory extract
B coffee
C cocoa
D carob
Table 1 Extraction yield from cocoa powders with 60 ethanol solution
Amount of Extraction Extraction Yield *
salvent Time Temp
Times/Sample (k) | (") {55
10 0.5 i 15 24
20 1 i 15 24
Low fat cocoa powder i 3 | F3 29
10 0.5 i 50 25
20 1 | 50 29
10 0.5 15 16 |
High fat cocoa powder a0 1 15 19
50 3 25 2z |

* For dry nonfat base of samples
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n-BuOH-CH, COOH-11, O (4:1:2)

27

1987

Table 2 Analytical data of amino acid in cocoa extracts

Low fal cocoa Imported goods | Impoeried goods | Imporied goods
powder extract A B C
ASF 5.9 1.5 = 1.7
THR 3.2 2.7 1.7 2.4
SER 3.0 ER 1.3 3.2
GIu 1.6 0.4 = -
GLY 0.7 0.4 - -
ALaA 11.2 17.9 20.3 16.5
CY5 1.3 0.8 - -
VAL E.3 13.1 18.5 14.1
MET - - - -
[ LEU 5.7 £.2 11.9 B.3
LEU 13.5 15.1 17.8 17.3
TYR 10.4 9.0 6.7 5.9
FHE 15.4 15.6 11.9 15.%
| HIS l 4.3 || 1&g 2.1 1.9
. LYS | 1.7 | 0.4 = =
J ARG 3.8 0.7 - -
| PRO 6.4 8.8 7.3 11.3
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Fig. 2 Thin-layer chromatograms of glyosides in Fig. 3 High performance liquid chromatography
cocoa extract Traces of (@) theobromine standerd (b)
A chicory extract coffeine standerd (c) cocoa extract
B coffee Stationary phase M-Bana Pak Cis
C cocoa Mobile phase water acetonitorile
D carob (NH4)2HPO4

(85 15 1)
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Table 3 Theobromine content of cocoa extracts
ﬁ?ﬂ?\‘f&“;“}r Extraction Ennction Theobromine |
times/sample Time {hr) Temp (°C) dry base () |
10 0.5 23 E.15
30 1 5 9.41
Low fat cocoa povwder 50 3 25 266
10 0.5 50 B.87
20 1 50 | 8.50
10 0.5 25 F 9.33
High fat cocoa powder 20 1 15 ! 11.30
50 3 25 | 12.10
'l 1. Isobutyric acid
2. Isovaleric acid
3. Furfural
] 4. Methyl Pyrazine
L £. Benzaldehyde
6. Ethyl-methyl Pyrozine 12
10 7. Propyl benzene
0 8. Limaonene
2 s — 9. Dimethyl-ethyl Pyrazine
, 10. Phenetyl aleohol
& 11. Trimethyl-ethyl Pyrazine
12, Trimethyl-Fropy] Pyrazine
3 a 13, Antloxidant

.

20 min

Fig. 4 Gas chromatogram of steam volatile aroma constitusnts in cocoa powder

Capillary column OV-101 0.2 mmg x 25m, temp 70-220

4 /min)
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Fig. 6 IR Spectrums of cocoa powder and its extract
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Fig. 5 Gas chromatograms of steam volatile aroma
constituents 80
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Table 4 Relationship between non volatile components 60

and acetone insoluble matter 30
| Acetone | non volatile
insoluble components | AJDR
matter A B
%) (%) (%)
cocon exiract of
60 % ethylalcohal B0.8 100 B0.8
| cocoa extract of
|60 % [ 6.0 7.8 77.0
prapyrenoglycol
imported good A 1.3 4.1 | TEé
Imported good B E 3.1 2.9

D.J. Timbie L. Sechristand P. G. Keeney J. Food Science 43 560 1978
G.P. Schutz A.Z. Prinsen and A. Pafer Rev. Int. Choc., 25 1970
No.13 39 1973
M.V. Praag H.S. Stein and M.S. Tibbetts J. Agr. Food Chem., 16 1005 1968
No.92 53 1969



