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ABSTRACT

223727

An optimized process of caramel class III was studied using sugar dust (moisture content 0.0033%),
in which its particle size (0.6 mm.) is under the standard of sugar production, as a raw material. Effects of
catalyst types (ammonium phosphate, ammonium acetate, and ammonium chiloride) and concentration (8 and
10% wt/wt of sugar) were investigated at 160°C for 30 min. It was found that pH of caramels from ammonium
phosphate were in the same range of the commercial caramel. Except nitrogen content, total solid content and
color intensity of the produced caramel were in the standard range specified by JECFA. Ammonium acetate
gave the product with acrid smell of ammonia. Viscous and foamy caramel with some precipitates was obtained
when Ammonium chloride was used. Therefore, Ammonium phosphate was chosen to act as the catalyst for the
next ste; of experiments. Preliminary study on effects of Ammonium phosphate concentrations (1-10%),
temperatures (160-180°C), reaction times (20-30 min.) and water contents (17-37%) on caramel class III
production revealed that Ammonium phosphate concentration significantly affected (p<0.05) qualities of
caramel. To optimize the conditions of caramel class III production, the Central Composition Design (CCD)
was used with different ranges of three factors, including temperature (A) ranging from 160-180°C, reaction
time (B) ranging from 20-30 min and amount of Ammonium phosphate (C) of 5-15%. It was found that only
the nitrogen content was significantly correlated to processing parameters as described by the model: nitrogen
content = 1.02-'-(0.026*A)+(0.050"‘B)+(O.53"‘C}I-(O.027*B2H0.028*B*C) with a decision coefficient (R%) of
0.9983. Three process conditions were selected to verify the model. The first condition (T 178.86°C, 29.87
min, and ammonium phosphate 11.45%) was the least amount of ammonium phosphate used. The second
condition (T 173.64°C, 27.45 min, and ammonium phosphate 14.81%) yielded the highest nitrogen content and
the third condition (T 168.65°C, 29.93 min, and ammonium phosphate 13.90%) was the lowest process
temperature. The nitrogen contents of all process conditions exhibited 1.65% error from those predicted by the
model established. The solid content and the ammonia nitrogen contents of all conditions were greater while the
color intensity and the nitrogen content were lower than the predicted values. The nitrogen content and 4-
methylimidazole from the second and the third conditions were in the range of the standard caramel type 111
(1.55 & 1.48% and 218.0 & 216.3 mg/kg, respectively). Consequently, the third condition was chosen based on
the least consumption of energy and catalyst. This condition yielded caramel type IIl containing 1.48%
nitrogen content, which was in the range of the JECFA standard. It was also found that qualities of the caramel
from the third condition differ significantly from a'commercial caramel type III (p<0.05). The selected caramel
type III was stable in 50% alcohol but was precipitated in 20% Salt solution unlike the commercial caramel,

which was stable in both solutions.





