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Quantitative Determination of Theobromine and Caffeine in
Chocolate Products by High Performance Liquid Chromatography

Shigeko ASANO and Teruo INOUE
Central Customs Laboratory Ministry of Finance
531 Iwase Matsudo Shi Chiba Ken 271 Japan

Theobromine and caffeine were analysed by high performance liquid
chromatography. Analytical conditions were as follows column Lichrosorb NHz, 10y m
particle size 45cmx 21mm@ mobile phase underlayer of dichloromethane.
ethanol. water (1872 94 34 v/v) flow rate 0.5ml/min. detect UV detector 275nm.
Resorsin was used as the internal standard. The relationships between the weight ratio
of theobronmine or caffeine to resorsin and peak area ratio of then to resorsin were
linear. For quantitative determination of them in practical samples they were deffatted
with petrolium ether and then dried. The fat free residue was extracted with water
and aliquot of the water extract was injected into chromatograph. This method was
more convenient to the analysis of chocolate products than the Shutz method but the
results obtained by both method was the same order.
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Caffeine
Theobromine
Resorsin
PRP 1 SPD 1
45 x21 o
Lichrosorb NH2 10y m y
K 0 5 10 Rt (min)
1872 94 34 viv Fig. 1 Separation of caffeine theobromine
0.5ml min and internal standard
UV 275nm
101311
113110
g 100ml
p  Bondapak Cis 5
Zorbax Sil Table 1
Lichrosorb NH> F
Table 2
Lichrosorb NH>
0.5ml/min
Y 3.037 x 0.005
Table 1 Regression analysis of theobromine
and caffeine
Theobromine Caffeine
WT,/WR AT /AR, WC/WR AC/AR
0.0406 0.146 | 0.0402 0.118
0.1014 0.302 0.1004 0.226
0.2029 0.620 0.2009 0.510
Fig. 1 0.3043 0.934| 0.3013 0.700
0.4058 1.236 0.4018 0.982
X 0.2110 Y 0.6476 0.2089 ' 0.508
Y =3.037X +0.005 Y =2.375X +0.011
R :0.9998 R :0.9979

100mg



Table 2 Regession analysis of theobromine

Degree of |Sum of Mean of
freedom sguare sguare
Total 24 4.08946
In class 20 0.08924 0.004462
Regression 1 3.99815
Residue 3 0.00207 0.000690
F(3.20, 0.01)=4.94 F=0.155
Y 2.375X
0.011
0.lmg 0.3g
3 49
30ml 2500r.p.m 10
2
95ml  200ml
25
50mg 2,500rp.m. 5
0.45u m
3
Fig. 2
4 Table 3
Schutz
t 5
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Milk chocolate 3.31558

Theobromine Resorsin 49.98mg

Resorsin

Caffeine

0 5 10 15 Rt (min)

Fig. 2 HPLC of milk chocolate

Resorsin

Cocoa powder 0.31158
Resorsin 49.98mg

Theobromine

Caffeine

0 5 10 15

Rt (min)

Fig. 3 HPLC of cocoa powder
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Table 3 Analytical results of commercial

samples
T
Theobromine (%)
HPLC Shiitz
method method
Milk chocolate 0.24 0.22
Guarana seed 0.6355& Black chocolate 0.38 0.39
Resorsin 49.98mg Associate chocolate 0.22 0.24
Cocoa powder 2.10 2.04
Caffeine Caffeine (%)
Guarana powder 4.59 4.53
Resorsin
Lichrosorb NH2
1872 94 34
viv 275nm
¥ . , -
0 5 10 15 Rt (min)
Fig. 4 HPLC of guarana
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