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Cocoa Fermentation IV: Chemical Properties and Sensory

Evaluation in Mix-culture Fermented Cocoa
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ABSTRACT

The quality of mix-culture fermented cocoa beans were evaluated by sensory taste which related to
some chemical substances. The fermented cocoa beans were received from 4 farm-trials in 4 days fermentation
batches with fully fermented beans of 79-87 %, thus indicated in FAQ grade 1 standard.

Sensory taste of mix-culture fermented cocoa beans, evaluated by 20 trained panelists, indicated more
preferable than the natural fermented one with preference score 6.0-7.5. The bitter astringent and acidity were
reduced which related to the reduction of threobromine and glucose contents. The amount of threobromine
and glucose were found to be 13.23-16.76 and 1.05-1.87 mg/g, respectively. The pH was 5.18-5.34 which
was the pH range of accepted cocoa group. The organic acids that concerted to cocoa-flavour were acetic,
lactic, citric and oxalic were found in the range of 0.60-2.89, 1.51-3.77, 2.83-3.34 and 0.49-0.56 mg/g
respectively. According to proximate analysis, the protein and fat (cocoa butter) were in amount of 9.96-11.96
% and 53.41-58.00 % respectively with 61.65-67.75 % saturated and 32.25-38.35 % unsaturated fatty acid.

As the results of the experiment showed that the preference of mix-culture fermented cocoa beans were
also related to some chemical substances in fermented cocoa which indicated to good quality cocoa beans.
Thus, the improvement of cocoa fermentation with mix-culture can reduce fermentation time and also show
better quality than the natural fermented one by without any changes in cocoa butter quality which was another
good economic products.

Key words : sensory evlaluation, mix-culture, fermented cocoa beans
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Table 1  Flavour assessments: flavour profiles of cocoa from 4- day fermented samples.
Cocoa Acid Bitter Astringent  Preference

Farm trial [

Control 1.5b 1.5n8 5.0a 5.0a 3.5¢

Inoculum 2.5b 1.5ns 2.5b 2.0¢c 5.8b
Farm trial 11

Control 3.0ns 1.5ns 4.0ns 4.0ns 5.0¢

Inoculum 4.0ns 2.0ns 3.0ns 2.0ns 7.5
Farm trial III

Control 2.5ns 1.5n8 4.5a 3.5m8 4.0¢

Inoculum 3.008 1.0ns 2.0¢ 2.5ms 6.0b
Farm trial IV

Control 3.5ms 3.0a 4.0ns 4.5ns 6.0¢

Inoculum 4.0ns 1.5b 2.0ms 2.5n8 7.0b
Reference sample 4.0ns 1.5b 3.0ns 2.0n8 8.0a
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Table 2  Volatile and non-volatile acids in cocoa farm 4-day fermented samples.

Volatile acid

Non-volatile acids

Farm trial Acetic Lactic Citric Oxalic
(mg/h) {(mg/l) {(mg/) (mg/1)

Farm trial 1

Control 0.76 4.25 6.18 0.86

Inoculum 0.60 1.51 3.13 0.49
Farm trial 11

Control 321 279 4.19 0.69

Inoculum 2.89 3.77 2.83 0.49
Farm trial 111

Control 0.91 2.77 5.38 0.85

Inoculum 0.41 2.38 343 0.56
Farm trial IV

Control 1.87 2.88 2.80 0.39
Inoculum 1.82 2.08 2.98 0.53
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Table 3 The amount of threobromine in cocoa from 4-day fermented samples.
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Farm trial Threbromine Glucose pH
(mg/g) (mg/g)

Farm trial |

Control 21.39 3.28 543

Inoculum 6.54 1.05 5.18
Farm trial 11

Control 19.85 2.55 493

Inoculum 16.10 1.59 5.21
Farm trial IIT

Control 19.40 2.34 5.24

Inoculum 15.88 1.73 5.19
Farm trial [V

Control 21.17 2.44 4.68

Inoculum 14.99 1.73 5.34
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Table 4 Proximate analysis of cocoa farm 4-day fermented samples.

Farm trial Carbohydrate  Protein Fat Ash Fiber  Moisture
(%) (%) (%) (%) (%) (%)

Farm trial [

Control 22.0 12.88 53.95 6.30 0.30 4.57

Inoculum 22.17 9.76 58.00 591 0.30 4.16
Farm trail II

Control 2193 10.61 57.05 5.65 0.30 4.46

Inoculum 23.53 11.96 53.85 5.61 0.30 4.75
Farm trial III

Control 19.39 10.60 58.19 6.80 0.30 4.72

Inoculum 20.85 10.69 56.97 6.60 0.30 4.59
Farm trial TV

Control 23.04 11.85 53.04 6.32 0.30 5.45

Inoculum 23.65 11.25 53.41 6.02 0.30 5.37

Table 5 Amino acid content and total protein in cocoa from 4-day fermented samples (Farm trial I).

Amino acid Control sample Inoculum sample

(mg/g) Before fermentation  After fermentation Before fermentation After fermentation

Lysine 4.27 3.72 4.28 3.94
Histidine 1.38 1.15 1.30 1.29
Arginine 5.64 4.96 5.45 5.10
Threomine 3.32 2.67 3.04 292
Serine 4.36 342 4.26 3.55
Aspartic acid 8.86 6.44 7.48 5.86
Glutamic acid 12.39 11.40 11.90 11.07
Proline 3.56 2.93 334 3.00
Glycine 3.54 278 332 3.16
Alanine 3.56 2.96 3.46 2.90
Cystine 2.69 2.54 2.50 2.69
Valine 3.59 2.94 3.21 2.98
Methionine 0.90 0.73 0.88 0.79
Isoleucine 2.38 2.04 2.23 2.15
Leucine 5.01 4.00 4.62 421
Tyrosine 2.88 2.32 2.68 2.26
Phenylalanine 478 342 4.32 3.44
Tryptophan 3.62 0.86 1.17 0.87
Total protien 10.60 8.56 9.87 8.88

Total fat 50.58 48.87 50.79 48.53
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Table 6 The amount of saturated fatty acid (%) in cocoa from 4-day fermented samples.

Saturated fatty acids

Unsaturated fatty acids

Farm trial Palmitic Stearic Total saturated Oleic Linoleic Total unsaturated
fatty Acid fatty acid

Farm trial 1

Control 24.47 39.18 63.65 33.88 2.47 36.35

Inoculum 2441 38.88 63.29 33.39 332 36.71
Farm trial I

Control 28.28 37.83 66.11 32.18 1.71 33.89

Inoculum 27.80 39.95 67.75 3047 1.78 3225
Farm trial 111

Control 25.34 40.13 65.47 32.07 2.46 34.53

Inoculum 23.64 40.18 63.79 33.98 2.23 36.21
Farm trial IV

Control 26.88 38.30 65.18 33.80 1.02 34.82

Inoculum 24.88 36.77 61.65 34.62 373 3835
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