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A study on the influence of two carboxypeptidases on cocoa specific aroma 

precursors and methylpyrazines in under�fermented cocoa beans was carried 

out. Cocoa beans, which were fermented for three days using wooden box 

were used as samples. The beans were powdered and then incubated at 45°C 

for 6, 12, 24 and 48 h. Protein content, carboxypeptidase activity, cocoa 

storage protein, free amino acids, peptide profiles and methylpyrazines 

concentration were determined. Commercial carboxypeptidase B from 

porcine and carboxypeptidase Y from baker's yeast were used separately for 

digestion of cocoa storage protein. Protein content decreased during 3 days 

of fermentation. Three major bands of cocoa storage protein were found 

using SDS-P AGE. Carboxypeptidase activity increased after one day, but 
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later decreased between two and three days of fermentation. During three 

days of fermentation, free amino acids increased and about 50 to 62% of 

hydrophobic free amino acids were produced. Hydrophobic peptides in 

unfermented cocoa beans were considerably higher as compared to under­

fermented beans. However, their peptide profiles were very similar for all 

samples taken at one to three days of fermentation. The concentration of 2,5-

dimethyl-, 2,3,5-trimethyl- and 2,3,5,6-tetramethylpyrazines were low after 

one day and increased during two to three days of fermentation. 

The degradation of cocoa storage protein from the samples treated with 5% 

and 10% of carboxypeptidase B and carboxypeptidase Y revealed similar 

peptide bands with those of the untreated samples. Hydrophobic free amino 

acids (alanine, valine, isoleucine, leucine,phenylalanine and tyrosine) were 

predominantly produced in the samples treated with 5%  and 10% of 

carboxypeptidase B and Y. The pep tides profile were very similar with those 

of the control (well fermented beans). Digestion with carboxypeptidase B and 

carboxypeptidase Y did not have a significant effect on the concentration of 

2,5-dimethyl-, 2,3,5-trimethyl- and 2,3,5,6-tetramethylpyrazines. 

Concentrations of acidic amino acid (aspartic, glutamic), hydrophobic amino 

acids (leucine, alanine, phenylalanine, tyrosine, valine and isoleucine), others 

(proline, methionine, cysteine, tryptophane, lysine, serine, glysine, histidine, 
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arginine and threonine) and total of amino acids in the unt��Md"!�Il\:FM:�sIA 

samples with 5% and 10% of carboxypeptidase B and carboxypeptidase Y 

were significant decreased by roasting at 150°C for IS min. The proportions 

of peptides also decreased upon roasting. Peptide profiles revealed very 

similar chromatogram with those of untreated sample. The concentration of 

2,3,5,6-tetramethylpyrazine was significantly higher for samples treated with 

carboxypeptidase B compared to 2,5-dimethyl- and 2,3,5-trimethylpyrazine. 

However, the concentration of 2,3,S-trimethylpyrazine was the highest 

(1727.86 I-tg 100g-1) in the sample with carboxypeptidase B that had been 

incubated for 24 h. Cocoa liquor made from under-fermented cocoa beans 

treated with carboxypeptidase B and carboxypeptidase Y were more bitter, 

astringent, acidic, higher in off-flavour and possessed weaker cocoa flavour 

compared to the reference (Ghanaian cocoa) sample. There were no 

significant differences (p>O.OS) among samples treated with 5% and 10% of 

carboxypeptidases B and Y; however, there was significant correlation 

(P<O.OS) between methylpyrazines and cocoa flavour attribute and also with 

hydrophobic free amino acids in the samples treated with both enzymes. 

The overall findings indicate that carboxypeptidase B from porcine pancreas 

was efficient for the formation of cocoa specific aroma precursors. 
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Suatu kajian keberkesanan dua enzim karboksipeptidase keatas penghasilan 

pelopor aroma khas koko dan metilpirazin dalam biji koko yang kurang 

penapaian telah dijalankan. Biji koko tersebut diambil daripada hasil 

penapaian selama 3 hari. Biji koko dihaluskan dan diinkubasi pada 45°C 

dengan lama inkubasi yang berbeza yaitu, 6, 12, 24 dan 48 jam. Kandungan 

protein, aktiviti karboksipeptidase, protein simpanan koko, asid amino, 

jusuk peptida dan konsentrasi metilpirazin telah diuji .  Karboksipeptidase B 

daripada porcine dan karboksipeptidase Y daripada yis roti digunakan 

secara terpisah untuk kajian pencernaan. Kandungan protein didapati 

menu run selama 3 hari penapaian. Tiga jalur utama pada protein simpanan 
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koko didapati dengan menggunakan SDS-PAGE. Aktiviti karboksipeptidase 

meningkat daripada 0 sampai 1 hari dan menu run pada 2 sampai 3 hari 

penapaian. Asid amino meningkat selama 3 hari penapaian dan asid amino 

hidrofobik dilepaskaan diantara 50-62% .  Peptida hidrofobik di dalam biji 

koko yang tidak ditapai (0 hari) didapati sangat tinggi dibanding dengan di 

dalam biji koko yang kurang penapaian. sempurna. Akan tetapi, jusuk 

peptida memperlihatkan kesamaan pada 1 sampai 3 hari penapaian. 

Konsentrasi 2,5-dimetil-, 2,3,5-trimetil- dan 2,3,5,6-tetrametilpirazin didapati 

rendah setelah 1 hari dan menaik selama 2-3 hari penapaian. 

Pemecahan protein simpanan koko daripada sampel-sampel yang 

diperlakukan dengan 5%  dan 10% karboksipeptidase B dan Y menghasilkan 

jalur protein yang hampir sarna dengan sampel tanpa penambahan apapun. 

Alanine, valine, isoleucine, phenylalanine dan tyrosine adalah asid amino 

hidrofobik yang dihasilkan secara dominan di dalam sampel-sampel koko 

yang diperlakukan dengan karboksipeptidase B dan Y. Jusuk-jusuk peptida 

sangat serupa dengan kontrol (5 hari penapaian) . Penambahan 

karboksipeptidase B dan Y tidak memberikan kesan yang nyata keatas 

konsentrasi 2,5-dimetil-, 2,3,5-trimetil- dan 2,3,5,6-tetrametilpirazin. 

Pemanggangan pada 150°C selama 15 min menghasilkan asid amino asidik, 

asid amino hidrofobik, asid amino lain dan jumlah asid amino di dalam 

sampel-sampel yang diperlakukan dengan 5% dan 10% karboksipeptidase B 
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dan Y maupun tanpa perlakuan menurun secara nyata. Jusuk-jusuk peptida 

hasil perlakuan juga serupa dengan sampel tanpa perlakuan. Konsentrasi 

2,3,5,6-tetrametilpyrazin di dalam sampel dengan karboksipeptidase B secara 

nyata lebih tinggi dibanding dengan 2,5-dimetil- dan 2,3,5-trimetilpirazin, 

akan tetapi konsentratsi 2,3,5-trimetilpirazin sangat tinggi (1727.86 �g 

100g-1)di dalam sampel yang telah diinkubasi selama 24 jam dengan 

penambahan karboksipeptidase B. 

Likur koko yang dibuat dari biji koko yang kurang ditapai yang diinkubasi 

dengan penambahan karboksipeptidase B dan Y mempunyai rasa pahit, 

kelat, asid, cacat perisa yang lebih tinggi dan perisa koko yang lebih rendah 

dibandingkan dengan Ghana koko sebagai pembanding. Tidak ada 

pengaruh nyata (p>0.05) diantara pernambahan 5%  dan 10% pada kedua 

enzim. Terdapat hubungan yang nyata antara metilpirazin dan perisa koko 

dan juga kandungan asid amino hidrofobik di dalam sampel-sampel yang 

ditreatment dengan kedua enzim. Penemuan ini menunjukkan bahawa 

karboksipeptidase B dari porcine pancreas lebih berkesan dalam 

pembentukan pelopor aroma koko yang khas. 
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