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Abstract
Six methologies for extracting DNA in cocoa and cocoa-derived products (cocoa leaves, cocoa beans, cocoa powder, cocoa butter, cocoa mass, and dark chocolate) are described. These DNA extraction methods included 4 commercial kits DNeasy Plant kit, DNeasy Plant kit with polyvinyl polypyrrolidone (PVPP), QIAamp DNA Stool kit, Wizard Genomic DNA kit and 2 CTAB based methods, CTAB-Proteinase K procedure and CTAB-SDS (sodium dodecyl sulfate) procedure. The DNA yield, purity, and quality for 6 different cocoa matrices are discussed. The yield and purity were determined through spectrophotometry. Three different conventional PCR reactions were used to assess the quality of the DNA extracted. The Wizard Genomic DNA kit and the CTAB-Proteinase K method were found to be the best for DNA quality and PCR detection in cocoa leaves. The CTAB-Proteinase K procedure is highly recommended for cocoa beans, while the Wizard Genomic DNA kit revealed the best PCR performance when applied to cocoa powder. The cocoa butter matrix gave the lowest DNA yield, purity, and amplification results for all the examined extraction methods. The QIAamp DNA Stool kit and the CTAB-SDS method showed the best result for PCR detection of cocoa mass. The Wizard Genomic DNA kit and the CTAB-SDS method showed the best PCR performance for dark chocolate. In general, the two CTAB based methods, namely the CTAB-Proteinase K and the CTAB-SDS were suitable for the DNA extraction of all types of cocoa-derived products with the exeption of cocoa butter. This evaluation can be especially useful for the detection of DNA in cocoa derived samples.
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Fig. 1.1:  PCR results with CTAB-SDS method of DNA diluted concentrations of cocoa leaves extracted. Primer pairs SSP III/IV (a) and plant c/d (b): lane 9, DNA ladder; lanes 1 and 10, 500 µg/µL; lanes 2 and 11, 50 µg/µL; lanes 3 and 12, 5 µg/µL; lanes 4 and 13, 500 ng/µL; lanes 5 and 14, 50 ng/µL, lanes 6 and 15, 5 ng/µL; lanes 7 and 16, 0.5 ng/µL; lanes 8 and 17, 0.05 ng/µL

Table 1.1: Comparison of DNA yield, purity and PCR results for cocoa leaves and cocoa beans isolated with different methods
	Sample
	Extraction method
	DNA concentration
(ng/µL)
	A260/280 range
	PCR amplification

	
	
	1st measurement
	2nd measurement     
	Average value    
	
	Plant c/d
	5S I/II
	SSP III/IV

	Cocoa leaves  

	DNeasy Plant kit
DNeasy Plant kit with PVPP
QIAamp DNA Stool kit
Wizard Genomic DNA kit
Wizard Genomic DNA kit after clean-up
CTAB-Proteinase K
CTAB-SDS
	18.00
14.00
26.15
42.70
38.92
120.66
25.2
	22.24
8.00
24.44
257.26
27.16
113.01
22.30
	20.12
11.00 
25.30 
149.98 
33.04 
116.83 
23.70 
	1.7-2.0
< 1.4                       
1.4-1.7
1.7-2.0                  
1.7-2.0
1.7-2.0
1.4-1.7
	+
+
+
-
+
+
+
	+
-
+
-
+
+
+
	-
-
-
-
-
+
-

	Cocoa beans 

	DNeasy Plant kit
DNeasy Plant kit with PVPP
QIAamp DNA Stool kit
Wizard Genomic DNA kit
Wizard Genomic DNA kit after clean-up
CTAB-Proteinase K
CTAB-SDS
	29.25
16.49
16.00
318.14
28.30
73.88
50.00
	25.12
14.29
19.97
266.68
31.38
43.00
43.47
	27.19 
15.4 
17.99
292.41 
29.84 
58.37 
46.7 
	1.4-1.7
1.4-1.7
1.7-2.0
< 1.4
1.4-1.7
>2.0
1.4-1.7
	-
-
-
-
+/-
+
-
	-
-
-
-
+/-
+
+
	-
-
-
-
-
-
-
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