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Introduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cocoa butter tryacylglycerol profile (TAG) 

“mouth melting 
feeling” of 
chocolate 

Primary importance for 

chocolate industry 

Standard methods   
for TAG profile  

HPLC GC 

Need of low boiling points 

and possible fat oxidation 

Method Optimization 
Comparison of four lipid 

extraction methods in 

chocolate 

Aim of the work 

Material and methods 
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Soxhlet extraction          
w/ hydrolysis 

Soxhlet extraction        
w/o hydrolysis 

Cold extraction 

w/ hexane 

Cold extraction 

w/ hexane+2-prOH (3:2)  

Column temperature 

Mobile phase composition 

Column: Inertsil® ODS-2  

(250 x 4.6 mm, 5 µm) at 30ºC 

Eluent: acetone:ACN, 65:35 v/v 

Flow rate: 1 mL/min 

Detector: ELSD 

Use of reference materials. 

10 mL 

dicloromethane 

0.1 g fat 

1:20 diluted 

Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

One-way ANOVA has been applied to results using Past 

v.3.06 software.  

Figure 2. Capacity factor (k’) values for TAG peaks of 

soya oil using a mobile phase of ACN combined with 

acetone or isopropanol in different proportions 
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Peak overlapping! 

Optimization of working conditions 
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Figure 1. Capacity factor (k’) values for seven standards 

of TAGs at different temperatures of the column. 

 

Peak overlapping! 

Study of column temperature Study of mobile phase composition 

Chromatographic analysis of cocoa butter 

 

Figure 4. Comparison of polynomial an log-log fittings of data obtained   

Calibration - Model fit 

𝑨 = 𝒂𝑪𝒃 

Log A = log a +  b ∗ logC 

Linear fit 

y = 0.0011x2 + 0.3123x - 12.027 
R² = 0.9997 
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Polynomial fit 

y = 1.7475x - 2.094 
R² = 0.9985 
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Figure 3. Comparison of limits of detection for two 

detection systems, Refractive index (RI) and 

evaporative light scattering detector (ELSD) 

2.5-fold 
reduction by 
using ELSD  

Quantification of TAGs 

Figure 5. Mean content (n=3) of TAG species in cocoa 

butter obtained from different lipid extraction methods.  
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Soxhlet w/ hydrolysis Soxhlet w/o hydrolysis

Cold extraction "Hx" Cold extraction "Hx-2-prOH"

 Test of Anderson-Darling : p>0.05, Normality of the distributions 

 Test of Levene: p>0.05 Homogeneity of variances 

 One-way ANOVA:  

 

 

 

 

 Tukey’s post hoc test, there were not significant differences on chemical 

composition of SOO, POS and SOS in cocoa butter obtained through four 

extraction methods. POO and POP concentrations differ between “hot” and 

“cold” lipid extraction methods. 
 

F POO POP SOO POS SOS 

p-value 0.004 0.008 0.500 0.1790 0.090 

Conclusions 
Optimization of an existing method for TAG cromatographic 

separation has been successfully carried out for cocoa butter 

analysis.  

Non significant differences on major TAGs were found in a sample 

which was obtained through “hot” and “cold” extraction. 

Cold oil extraction could save time and time, and preserve target 

compounds which may undergone thermal descomposition 

In order to confirm results achieved in this work, the four different 

lipid extraction procedures and chromatographic TAG analysis will 

have to be applied to a large number of samples 

 

Acknowledgement 
The authors of these work would like to acknowledge Analytical 

Chemistry, Nutrition and Food Science department of the 

University of Alicante for allowing development of this work in 

their laboratoires.  

 

 

 

 

 

 

 

 

 

 

 

 

 


