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Cocoa Fermentation 1 : Identification and Metabolites
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ABSTRACT

840 isolated microorganisms during cocoa fermentation were studied. Sixhundred and thirty isolated
bacteria were found in 4 families as Lactobacillaceae, Micro-coccaceae, Bacillaceae, Acetobactereae and in
5 genera of Lactobacillus sp., Micrococcus sp.Bacillus sp., Acetobacter sp. and Gluconobacter sp. Other 210
isolated yeasts were mn family of Sporobolomycetaceae, Saccharomycetaceae and in genus of Candida sp.,
Kluyveromyces sp., and Saccharomyces sp.

Two hundred and ten isolates each of yeast, bacteria and acetic acid bacteria were investigated for their
efficiencies in aicohol (yeast), enzyme pectinase (yeast and bacteria) and acetic acid (acitic acid bacteria)
formation. Yeasts produced ethyl alcohol in the amount of 0 - 10 mg / 100 ml. Pectinase-producing yeasts
and bacteria produced enzyme pectinase showed pectin degradation clear zone 0-9 mm. and 0-6 mm.,
respectively. Acetic acid bacteria produced acetic acid 0-0.4 gm / 100 mi. According to the results of metabolites
produced, eleven isolated microorganisms were chosen for further cocoa fermentation studied. The selected
alcohol-producing yeasts were identified as Saccharomyces cerevisiae (KU - Y77), Candida utilis (KU- Y79),
Candida krusei (KU-Y125); pectinase-producing yeasts and bacteria were Saccharomyces chevalier (KU -
Y150) and Baciilus sp. (KU - B190), respectively; acetic acid bacteria were Acetobacter ranceus (KU- A40),
Gluconobacter oxydans (KU A45 ), Acetobacter acetic (KU - A72; KU - A187),Acetobacter pasteuriences
(KU- A101) and Acetobacter persoxydans (KU- A132)

Key words. cocoa fermentation , microorganisms, metabolites
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Enterobacteriaceae, Propionibacteriaceae,

Morphology and variation of bacteria during cocoa fermentation.

Morphology and their percentagel/

Fermentation time ( days)

gram - rod gram + rod gram+ coccli
0 40.0 333 26.7
1 37.9 25.2 36.8
2 50.7 28.6 20.7
3 50.7 17.9 31.4
4 47.8 18.8 13.5
5 22.7 318 45.4
6 10.4 50.0 16.5
1/ Isolation 90 colonies / day
Table 2 Identification of bacteria and yeast in cocoa fermentation.
Family Genus
Yeast Sporobolomycetaceae Candida sp.
(210 isolates) Kluyveromyces sp.
Saccharomycetaceae Saccharomyces sp.
Bacteria Lactobacillaceae Lactobacillus sp.
(630 isolates)
Micrococcaceae Micrococcus sp.
Bacillaceae Bacillus sp.
Acetobactercae Acetobacter sp.

Gluconobacter sp.
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Table 3  Grouping of alcohol- producing yeasts during cocoa fermentation.
Yeasts Percentage Gas formationV/ Alcohol produced (mg./100 ml.)
(210 isolates)

Group | 29.25 ND ND
Group 2 30.00 + 0.09 - 1.0
Group 3 19.05 ++ 1.0 - 2.0
Group 4 12.86 +++ 2.0 - 4.0
Group 5 5.0 ++++ 4.0 - 7.0
Group 6 33 +++++ 7.0 - 10.0

1/ Gas produced in tube : ND = Non detectable; + = 1/4 tube ; ++ = 1/2 tube

+++ = 3/4 tube ;

++++ = 4/4 tube ;

+++++ = over
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Figure 1 Variation of alcohol producing yeasts during cocoa fermentation.
gas produced in tube : Group 1 = Non detectable ; Group 2 = 1/4 tube ; Group 3 = 1/2 tube ;
Group 4 = 3/4 tube ; Group 5 = 4/4 tube ; Group 6 = over

Table 4  Grouping of yeast and bacteria which degraded pectin and their enzyme pectinase activities.

Percentage Degradable pectinl/ Pectinase activities

( 210 isolates ) (clear zonc mm.)
Yeasts
Group 1 19.05 ND ND
Group 2 74.76 + 03 - 09
Group 3 22.38 ++ 1.0 - 30
Group 4 17.62 +++ 30 - 50
Group 5 19.19 ++++ 50 - 9.0
Bacteria
Group 1 4.29 ND ND
Group 2 25.24 + 001 - 10
Group 3 27.62 ++ 10 - 15
Group 4 27.14 +++ 1.5 - 3.0
Group 5 15.711 +4+++ 30 - 60

1/ Pectin degraded in tube : ND = Non Detactable;+ = 1/4 tube ; ++ = 1/2 tube; +++ = 3/4 tube: ++++ = 4/4 tube
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Figure 2a Variation of pectin-degrading yeasts during cocoa fermentation.

Pectin degrade in tube : Group 1 = Non detectable, Group 2 = 1/4 tube; Group 3 = 1/2 tube,
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Figure 2b Variation of pectin-degrading bacteria during cocoa fermentation.
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Table 5  Grouping of acetic acid bacteria during cocoa fermentation.

Percentage Acid formationV Acetic acid
Bacteria ( 210 isolattes ) produced g / 100ml.
Group 1 0.45 - ND
Group 2 12.86 + 0.0 - 0.09
Group 3 29.52 ++ 6.09 - 0.106
Group 4 36.67 +++ 0.10 - 0.25
Group 5 20.48 ++++ 025 - 040
1/ Change purple colour in media : - = purple ; + = lightly green ;
++ = green +++ = lightly yellow ; ++++ = yeliow ; ND = Non Detectable
i
E ] e
g 3 [ Group 1
.; E Group 2
- i 0 Group 3
g E Group 4
§ ww% H Group 5
= =
1 = ot
0 1 2 3 4 5 6

Fermentation time (Day)

Figure 3 Variation of acid producing acetic acid bacteria during cocoa fermentation.
Change purple colour in media: Group 1 = purple ; Group 2 = lightly green ; Group 3 = green
Group 4 = lightly yellow ; Group 5 = yellow
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