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Cocoa Fermentation :

Effect of Enzyme Pectinase on Natural Cocoa Fermentation

a3HH HAANT Az Tum Juml

Orapin Bhumibhamon and Jantana Jinda

ABSTRACT

The effects of enzyme pectinase on natural cocoa fermentation were studied by soaking cocoa beans

in 200 ppm pectinase enzyme solution for a peroid of 0, 1, 3, 6 hour. The fermentation quality of fermented

cocoa beans with added pectinase were shown to be more promising than those without enzyme batch. The

amount of full fermented beans (4/4F) were increased concomittantly with the increasing of enzyme soaking

period. Full fermented beans were found at 79 and 86 % of fermented beans in enzyme-soaking batches of

3 and 6 hours respectively. No slaty and mold beans were observed in these batches. This indicated that the

quality of fermented beans was equivalent to standard grade 1. Additionally, it was found that the pH levels

of full fermented beans were 5.49 and 5.92 which were acceptable in the cocoa market. Pectinase-producing

microrganisms, therefore, would have an important role in cocoa fermentation processes.
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Effect of soaking with enzyme pectinase on cocoa fermentation.

Sample Fermented cocoa bean (%) .
4/4F 3/4F 2/4-1/4F

Natural fermented cocoa bean 342 428
Period of cocoa soaking in pectinase solution (hr.)

0 464 344 172

1 434 18° 182

3 79¢ 21°¢

6 86b 180

Different superscripts in the same column differ significantly (P< 0.05) from each other
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Figure 1 Fermentation Index and temperature during fermentation of pectinase enzyme treated.
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Figure 2 Variation of volatile acid, non-volatile acid and pH during cocoa fermentation of pectinase
enzyme treated cocoa for 0, 1, 3, 6 hour and natural fermentation.
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Application of Weathering Process Phenomena Modify
Decomposed Shale to be Used

as Core-Zone Material in an Earth Filled Dam
Ao 2aduf!

Suphakit Wongkaew

ABSTRACT

Most of the reservoirs in Thailand, in the form of earth filled dam construction, have been
constructed by using soil materials which investigating in the reservoir and the adjacent area. In some projects,
the result of investigated volume of soil showed the insufficiency of soil. By this event, The Klong Tron
irrigation reservoir project in Uttaradit Province, north of Thailand, has faced to it. During the investigation
we found most of moderately to highly decomposed shale appearing at the toe of mild mountainside in the
reservoir rim. After we dig it up and curing to the period of 24 days, it was alterated to clayey soil and given
their basic engineering properties such as liquid limit and plasticity index equal to 40-56% and 18-29
respectively ; maximum dry density 1.89-2.01 ton/cu.m corresponding to optimum moisture content 17-22%
and coefficient of permeability 10 to 107 cm/sec.

Key words: weathering process, decomposed shale, Core-Zone Material, Earth Filled Dam
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