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Abstract

This study was done to determine the changes in physicochemical components focused on the general
compositions, pH, titratable acidity, organic acids, color and sugars during the microwave roasting of cocoa
mass and to compare the changes with those during a conventional roasting. The cocoa mass was microwave-
roasted at 110 to 150°C and for 10 to 40 min or conventionally roasted at 140°C for 30 min. General
compositions of microwave-roasted cocoa mass were not different from those of raw cocoa mass or
conventionally-roasted one. The pH changes did not affect the changes in titratable acidity or organic acids.
Titratable acidity was different among the three samples. Microwave-roasted cocoa mass showed less
sufficient effects on removing organic acids and less changes in color. Fructose, glucose and maltose
decreased during a roasting but sucrose showed little changes.
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Fig. 1. Schematic diagram of microwave roasting system.
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Table 1. HPLC conditions for the analysis of organic
acids in cocoa mass

Items Operating conditions
Column Aminex® HPX-87H Ion-Exclusion Column
7.8 mm X 300 mm (BIO-RAD)
Pump Waters™ 600 Pump
i i ™
Detector 4R; (g)lfferenual Refractometer, Waters
Eluent 10 mM H,SO,
Flow rate 0.8 pL/min

Temperature 60°C
Injection volume 20 pL

Table 2. HPLC conditions for the analysis of sugars in
€0Coa mass

Items Operating conditions

Column Carbohydrate Analaysis, Waters®
Amine-based silica
Pump Waters™ 600 Pump
. . T™

Detector fgo‘ )D]fferenual Refractometer, Waters
Eluent Acetonitrile : Water = 80 : 20
Flow rate 2 mL/min
Temperature Ambient

Injection volume 20 pL
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Table 3. Proximate compositions of cocoa mass roasted by different methods
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Cocoa mass2| pH % HYLMT

Cocoa mass, 9Fo] 229} roastingdt cococa mass
Ao 2 roasting®t cocoa mass®] pH R HAAEE

(unit: % (w/w), dry basis)

Ite Cocoa Mass
e Raw Conventional Roasting 140°C 30min Microwave Roasting 140°C 30min
Moisture 3.58+0.14° 3.26£0.18° 3.66+0.15*
Crude protein 13.6940.03 14.321+0.09 13.93£0.05
Crude fat 48.03+2.39 50.85+0.17 47.88+0.07
Ash 2.82+0.01 2.87+0.04 2.90+0.02
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Table 4. Comparison of pH and titratable acidity of cocoa mass reasted by microwaves or conventional roasting

Roasting conditions Titratable acidity
A pH .

Treatment Temp. (°C) Time (min) (equiv.NaOH/kg)
Raw - - 4982+0.020 0.114
Conven.tiona.l 140 30 4.931+0.010 0.005
roasting 140 10 4.93510.010 0.114
20 4.8991+0.001 0.009
30 4.88510.006” 0.123
Microwave 40 4.900+0.002 0.127
roasting 150 10 4.904 1 0.004 0.115
20 4.899+0.001 0.006
30 4.889+0.005 0.118
40 4.879+0.008 0.128
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Fig. 2. Organic acid content of unroasted, conventionally-

roasted, and microwave-roasted cocoa mass.
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Table 5. Changes in color of cocoa mass roasted by microwaves or conventional roasting with those of raw cocoa mass

Roasting conditions Color
Treatrent Temp. (°C) Time (min) L a b

Raw - - 37.80x0.21* 9.52+0.38° 5.5110.06°
Conventional 140 30 27.95+0.78° 12.17+£0.31¢ 2.57+0.78
roasting 140 30 34.90+0.14* 10.57+£0.31° 4.6710.12°
110 10 37.4010.21% 9.531+0.40 5.30+0.06

20 35.10£0.56 10.331+0.38 4.17+0.40

30 36.80+0.36 10.43+0.38 52010.10

Microwave 40 35.2310.68 11.201+0.35 4871021
roasting 150 10 35431090 10.57+£0.50 5.10£0.62
20 34.90£0.14 10.57+0.31 46710.12

30 32.751£0.07 11.77+0.15 4851035

40 36.00£0.06 10.60+0.20 4.90+0.46
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Fig. 3. Sugar content of cocoa mass microwave-roasted at
different temperatures for 40 min.

Fe] §743] 7FAase A2z Jehdol. Reinessius
92 cocoa bean®| roasting®ol| we}l Maillard ¥
22 Q8 FF} TGS AL o|FFHA M
9] 7iEdle Y AER =4 wsslA gsio
i HaEigie), £ Agelre] ¢ Az rwge
8 MR ashe Aoz vehl Agke] At
dojd oz F2=g],

2 o

£ 97 cocoa massE #Ho]3229} roastingsl] 1
o] 333 AR W3AE YR, pH, HAAE, F7
AL A gl e FoE AW HE 3k o]E AR
2.2 roastingdt 7459} vlEs] B3} s} vlelz
23} roasting 110, 120, 130, 140, 150°Ce] &=oj
A 10, 20, 30, 40% F<¢ BT APHY) AS:
140°Coll A 3087t roasting8lgde}l. Cocoa mass, =Fe)=
23} roasting8t cococa mass ¥ APHSE roasting®t
cocoa mass?] UHHIE-L AElF 7t zlo)7} ¢%l
i, pHe| Wisl7l HAAkEL} §7]ALY] WH3lele 3§
7NAA ke, AAAEE AT el folx}
7} dglet. wlo| 222 roasting®t 7% APH roasting
2o f71AE AA B3} RS, Arte) W) A

om, A, x5, Ak 9 Hojte isl= A
232 e

tilo

= ®

1. Minifie, B.W. Chocolate, Cocoa and Confectionery:
Science and Technology. 2nd ed., AVI Publishing Co.,
Inc., Westport, Connecticut. pp.28-66 (1980)

2. De Zaan, The Cocoa Manual. pp. 66-86 (1993)

3. Holm, C.S. and Aston, J.W. The effects of the organic



wlo] 2 2.9} Roasting & Cocoa Mass2] o] 213}4] w3} 639

acids in cocoa on the flavor of chocolate. J. Sci. Food
Agr. 61: 65-71 (1993)

4. Jinap, S. and Dimick, PS. Acidic characteristics of fer-
mented and dried cocoa beans from different countries
of origin. J. Food Sci. 55: 547-550 (1990)

5. Bauermeister, P. Cocoa liquor roasting. The manufac-
turing Confectioner, October, 43-45 (1981)

6.Zak, D.L. The deveolpment of chocolate flavor. The
Manufacturing Confectioners November, 69-74 (1988)

7. Schmitt, A. The spray/thin film process for roasting
cocoa liquor. Confectionery Manufacture and Market-
ing November, 4-8 (1988)

8. Gould, G.W. New Methods of Food Preservation.
Blackie Academic & Professional, Glasgow, UK,
pp-112-134 (1995)

9. Yoshida, H., Mieno, A., Takagi, S., Yamaguchi, M,
and Kajimoto, G. Microwave roasting effects on acyl
lipids in soybeans (Glycine max. L.) at different mois-
ture contents. J. Food Sci. 60: 801-805 (1995)

10. Mullin, J. Microwave processing. pp.113-134, In: New
Methods of Food Preservation, Gould, G.W. (Ed.),
Blackie Academic & Professional, New York, N.Y.
(1995)

11.

\

12.

13.

14.

15.

16.

Thuery, J. Microwaves: Industrial, Scientific, and Medi-
cal Applications. Artech House, Inc., Norwood, MA,
pp-231-257 (1992)

AOAC International, Official Methods of Analysis of
AOAC International. 16th ed., Arlington, Virginia,
USA (1999)

Tomlins, K.I., Baker, D.M. and Daplyn, P. Effect of
fermentation and drying practices on the chemical and
physical profiles of Ghana cocoa. Food Chem.. 46:
257-263 (1993)

Valiente, C., Esteban, RM., Molla, E. and Lopez-
andreu, FJ. Roasting effects on dietary fiber composi-
tion of cocoa beans. J. Food Sci. 59: 123-141 (1994)
Finot, PA., Aeschbacher, H.U., Hurrell, R.E and Liar-
don, R. The Maillard reaction in Food Processing. pp.
197-208, In: Human Nutrition and Physiology, ALS
Press, Berlin, West Germany (1982)

Reineccius, G.A., Keeney, PG. and Weissberger, W.
Factors affecting the concentration of pyrazines in
cocoa beans. J. Agr. Food Chem. 20: 202-206 (1972)

20000 39 39 A



	fd: 


