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Description


COCOA PROCESSING



PREFACE     















Cocoa is derived from the plant Theobroma cacao All cocoa and chocolate products are derived from the cocoa bean, the seed of the fruit of this tree Cocoa beans are the seeds, contained in a cucumber-like fruit, of the cacao tree, a member of the Sterculiaceae family. The flowers/fruit are borne directly on the trunk (cauliflory) and on thick branches (ramiflory). The yellowish, reddish to brownish fruits (botanically speaking, berries), which are of similar appearance to cucumbers, are divided into five longitudinal compartments, each containing up to 10 seeds (cocoa beans). As the fruits approach ripeness, the partitions break down and the seeds are located around the central funicle in a whitish pulp with a sweet/sour flavor The cocoa bean consists of the seed coat which encloses the cocoa kernel and almost solely consists of the two folded cotyledons, and the radicle. The cocoa kernel is the principal component for the production of cocoa products



Cacao Tree



Cocoa and cacao 















Terms of cocoa and cacao are used interchange Both terms describe various products from harvest through processing Term cocoa is used to describe products in general Term cacao is reversed for botanical context



Cacao and cocoa



COCOA BEANS PROCESSING



1. FERMENTATION 



The quality of cocoa products (e.g. cocoa powder for beverages) is primarily determined by the quality of the raw cocoa.







Fully ripened and correctly fermented cocoa beans are thus of a brown to dark red color and have a very fragile kernel with a pure, bitter flavor.







Apart from exhibiting the appearance and odor characteristic of their variety, perfect beans must be undamaged and ungerminated, must include no foreign matter or mold and must not be infested with insects or have suffered wetting damage. They must not smell sour, musty or smoky.







Poorly fermented cocoa beans are purple in color when underfermented or very dark in color when overfermented. They also have a slaty to solid kernel and an astringent (mouth-puckering) flavor. The core may have changed to a violet to yellowish white color. The excessive heating which occurs in overfermentation also results in butyric acid fermentation, which impairs quality.























Cocoa beans undergo a process known as curing, fermenting, or sweating In this process, some enzyme activities are promoted Various method of fermentation are used to the same end Fermentation plays a major role in flavor development. The mechanisms are not well understood Freshly cocoa beans are covered with a white pulp rich in sugar



Cocoa beans before fermentation



Fermentation Process



TRADITIONAL



IN BOX



IN VAT



Changes during fermentation 











 







Fermentation begins almost immediately exposure to air The sugar are converted to alcohol, and finally to acetic acid which drains off, freeing the cotyledon from the pulp mass The acetic acid and heat formed during fermentation penetrate the skin or shell, killing the gram and initiating chemical changes within the bean that play significant role in the development of flavor and color Good flavor depends on curing process used The bacterial and enzymatic changes occurred during fermentation set the stage for the production of good flavor precursors Flavor precursors include various chemical compounds such as proteins, amino acids, reducing sugars, tannins, organic acids, and many unidentified compounds











  



 



The pulp surrounding the seeds is metabolized by the microorganisms resulting in a temperature rise and a drop in pH, which are responsible for cotyledon death. Substances such as ethanol, acetic and lactic acids and the formation of flavor precursors, basically peptides, free amino acids and reducing sugars are also produced. These precursors participate in the Maillard reaction during cocoa roasting Proteolysis is very important for cocoa flavour development. Amino acids and peptides are produced during fermentation by the combined action of an aspartic endoprotease and a carboxipeptidase. The main substrate for these enzymes is a globulin described as a cocoa vicilin. A specific cocoa aroma was obtained when this globulin was degraded by exogenous proteases and the resulting products were roasted in the presence of reducing sugars. Other cocoa proteins should be considered in flavour precursor formation



Microbiological changes



Cocoa beans after fermentation



2. Drying



3. Roasting  















Chocolate flavor is primarily developed during roasting Roasting promotes reactions among latent flavor precursors in the bean Flavor precursors react to form highly flavored compound Some of these reactions remove unpleasant volatile acids and astringent compounds, partially breakdown to sugars, modify tannin and other non volatile proteins These imply to reduction in bitterness, convert proteins to AA which react with sugar to form flavor compound, particularly pyrazines



Roasting method















Roasters have evolved from the coke-fired rotary drum type to continuous feed roasters It is usual to roast cocoa beans with the shell still on, other method include nib roasting (shell is rapidly removed by moist heating step) and liquor roasting The newer cocoa nib and liquor roasters are designed to more uniform heat conditions, to minimize loss of cocoa butter to butter



Roasting condition  











   



Roasting is essentially cooking process. The following process after roasting such as winnowing, grinding, pressing, and conching, are influenced by degree of roast. Roasting condition can be adjusted to produce different types of flavors Low, medium, full, and high roasts can be developed by varying time, temperature, and humidity in the roaster Low roasts produce mild flavors and light color High roast produce strong flavor and dark color Roasting time is vary from 30 to 60 minutes Temperature ranges from 70 to 180 C



Cocoa beans after roasting



4. Winnowing   







Also called fanning or cracking One important step in cocoa processing To separate the nib, kernel, from the inedible shell. Failure in remove shell results in lower quality cocoa or chocolate products



5. Grinding 















The final step in chocolate liquor production is grinding the kernel or nib of cocoa. The nib is cellular mass, containing about 5056% cocoa fat (cocoa butter) Grinding liberates the fat locked within the cell wall Nibs are usually ground while they are still warm after roasting



Chocolate Liquor



Cocoa products preparation



Cocoa Powder 



 



 











 



Cocoa powder is the food prepared by pulverizing the material remaining after part of the fat (cocoa butter) is removed from chocolate liquor Cocoa powder is obtained by pressing chocolate liquor Fat (cocoa butter) is removed and cocoa cake (compressed powder/cocoa cake) is produced Cocoa powder is produced by grinding cocoa cake Many cocoa are alkali treated (Dutched) to produce distinctive colors and flavors The alkali process can involve the treatment of nibs, chocolate liquor, or cocoa with a wide variety of alkalizing agents Non alkali treated is called as cocoa, natural cocoa, American processed cocoa Natural cocoa has pH of 5.4-5.8 Alkali processed cocoa ranges in pH from 6.0 to as high as 8.5



Cocoa Butter 







Common name given to the fat obtained by subjecting chocolate liquor to hydraulic pressure It is the main carrier and suspending medium for cocoa particles in chocolate liquor and for sugar/other ingredients in sweet milk chocolate



Characteristics of Cocoa Butter Specific melting characteristics:  Solid at room temperature (20 C)  Starts to soften around 30 C  Melts completely just below body temperature Triglycerides structure  Trisaturated 3%  Monounsaturated-oleodistearin 22%  Oleopalmitostearin 57%  Oleodipalmitin 4%  Diunsaturated-stearodiolein 6%  Palmitodiolein 7%  Triunsaturated-triolein 1%



Crystalline forms of cocoa butter  



 



 



, , ’,  forms  form : least stable, m.p. 17 C, changes rapidly to   : m.p. 21-24 C  : m.p. 27-29 C ’ : m.p. 34-35 C, most stable At room temperature, ’ changes to 



THEOBROMINE AND CAFFEINE   







 



Chocolate contains alkaloid The predominant is theobromine Significant amount of caffeine d.o. the origin of the bean Theobromine and caffeine in cocoa vary widely: Natural differences in various beans Differences in processing methods
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