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Abstract

This study is designed to investigate the properties of caramel color made by corn sugar molasses, a new
material. Corn sugar refined and then caramelized in the solution of pH 2-10 ranges using catalysts such as
ammonium carbonate, glycine and lysine. The control solution are 10% hydrochloric acid and sodium car-
bonate. The result were as follow;

The caramelization showed the intensity of very strong color when added 0.4% ammonium carbonate as
a catalyst. Color hue appeared to have the same color hue of the yellow belt and the red belt when compared
with standard color hue in alkali, but the samples blue belt in all pH ranges showed a strong color hue than
the standard color hue. Also, the stability of tannin, table sait and alcohol was transparent in all pH ranges,
but the stability of acid appeared hazy at pH 9-10.

In the case of glycine as a catalyst, caramelization showed the intensity of strong color when added 0.8%
glycine at pH 9. Color hue showed in the yellow belt, strong in the red belt and very strong in the blue belt
in all pH ranges when compared with standard color hue. Stability of tannin, table salt, acid alcohol was quite
stable. In the case of lysine as a catalyst, caramelization showed strong color intensity when added 0.4%
lysine in pH 9. Stability of tannin, table salt, acid and alcohol was quite stable.
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Table i, Effect of ammonium carbonate on the color intensity and color hue of caramel color.

Ammonium Color Color hue
pH carbonate

%) intensity D Yellow belt(%)2 Red belt (%) 3 Blue belt (%)%

0 0.108 81. 00 12.30 6. 70

0.2 0.145 78.64 15. 02 6.3

2 0.4 0.150 80. 10 13.34 6. 56

0.6 0.121 78. 64 10. 81 10. 55

0.8 0.180 79. 61 11.83 8. 56

0 0. 164 63. 21 23.56 13.23

0.2 0.21 66. 12 23. 93 9.95

3 0.4 0. 165 72.98 16. 06 10. 96

0.6 0.167 69. 35 17.5¢ 13.14

0.8 0.185 78.32 15. 74 5. 94

0 0. 165 75. 84 12. 04 12.12

0.2 0.212 75. 54 13. 62 10. 84

4 0.4 0. 266 71. 81 16. 16 12.03

0.6 0.264 70.18 17.90 1.9

0.8 0.240 77. 91 13.78 8.31

0 Q. 246 70.35 17. 44 12.921

0.2 0. 263 73.84 18.74 7.42

5 0.4 0.274 67.53 20. 01 12. 46

0.6 0.260 66. 15 23. 65 10. 20

0.8 0.270 73.23 18.18 8.59

0 0.250 67. 64 18. 45 13.91

0.2 0. 253 C72.19 16. 67 11. 14

6 0.4 0.322 65. 64 21. 74 12.62

0.6 0.244 69. 69 20.51 9.80

0.8 0.274 73. 56 18. 75 7. 69

0 0.259 66. 79 22.25 10. 96

0.2 0.282 64. 66 22.74 12.60

7 0.4 0.279 67.56 23.20 9.24

0.6 0. 300 68. 52 20.51 10.97

0.8 0.298 64. 62 22.72 12. 66

) 0. 260 62. 47 27. 40 10. 13

0.2 0.301 56. 47 30. 93 12. 60

8 0.4 0.301 6. 77 26. 94 6.29

0.6 0. 380 63. 22 26. 07 10 01

0.8 0.390 66. 66 25. 03 8. 31

0 0.269 63. 11 26. 91 9.98

0.2 0.377 62. 97 22. 46 14. 57

g9 0.4 0.351 63. 34 27.13 9.53

0.6 0. 396 60. 90 25. 87 13.23

0.8 0.381 60. 91 26. 85 12.24

0 0. 256 63. 01 26. 48 10. 51

0.2 0.304 62. 17 21.76 10.07

10 0.4 0.313 62. 21 25.97 11.82

0.6 0.322 60. 65 26.14 - 13.21

0.8 0.298 53. 73 25. 43 14.84

1) Color intensity; The sum of O.D. values of (,1 % caramel solution measured at 420,

470, 530, 610 and 660 nm.
2) Yellow belt @ ; The per cent as the sumof O.,D, values measured at 420 and 470 nm

divided by total O.D, values,

3) Red belt (%) ; The per cent asthe sum of O.D. values measured at 530 and 570 nm
divided by total O.D, values.

4 Blue belt (%) ; The per cent as the sum of Q.D, values measured at 610 and 660nm
divided by total O.D, values,
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Table 2. Effect of ammonium carbonate on the properties of caramel color

Ammonium Properties of caramel color
pH carb(%/r:;lte oH Sp. g Relative Acid Alcohol Table salt
viscosity stability stability stability
0 2.25 1.1270 2.942 T T T
0.2 2.40 1.1270 3.018 T T T
2 0.4 2.60 1.1270 2.935 T T T
0.6 2. 80 1.1271 2.843 T T T
0.8 2.90 1.1269 2. 908 T T T
0 3.20 1.1270 2.743 T T T
0.2 3.25 1.1271 2.904 T T T
3 0.4 3.50 1.1250 2,843 T T T
0.6 3.65 1.1267 2. 850 T T T
0.8 3.70 1.1270 2. 871 T T T
0 4.10 1.1275 2. 903 T T T
0.2 4.25 1.1250 2.840 T T T
4 0.4 4.30 1.1250 2.773 T T T
0.6 4. 40 1.1264 3.143 T T T
0.8 4.50 1.1270 3.127 T T T
0 4.78 1.1271 2. 689 T T T
0.2 4.90 1.1265 2. 458 T T T
5 0.4 4.90 1.1240 2. 774 T T T
0.6 5. 02 1.1278 3.214 T T T
0.8 5. 00 1. 1269 3.109 T T T
0 5.35 1.1271 2.847 T T T
0.2 5.45 1.1271 2.914 T T T
6 0.4 5. 50 1.1273 2. 906 T T T
0.6 5. 60 1.1271 2.814 T T T
0.8 5.55 1.1270 2.618 T T T
0 5.30 1.1279 2.811 T T T
0.2 5.45 1.1269 3.645 T T T
7 0.4 5. 50 1.1270 3. 062 T T T
0.6 5.70 1.1270 2.918 T T T
0.8 -5.75 1.1269 2.917 T T T
0 5.50 1.1258 2. 462 T T T
0.2 5.70 1.1267 2.716 T T T
8 0.4 5. 65 1.121 2.798 T T T
0.6 5.70 1. 1269 2.770 T T T
0.8 5. 80 1.1264 2.672 T T T
0 6.25 1.1269 2. 668 H T T
0.2 6. 30 1.1271 2.642 H T T
9 0.4 6.10 1.1270 3. 102 T T T
0.6 6.30 1.1272 2.943 T T T
0.8 6.05 1.1268 2.801 H T T
0 6.20 1.1271 3.047 H T T
0.2 6. 20 1.1264 3.031 H T T
10 0.4 6.35 1.1270 2. 431 T T T
0.6 6.20 1. 1270 2. 804 T T T
0.8 6.25 1.1268 2. 771 T T T

T ; Transparent, H; Hazy.
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Table 3, Effect of glycine on the color intensity and color hue of caramel color.
pH ’ Clycine Color Color hue
(%) intensity  “yenowbelt (%) Red belt (%) Blue belt (%)
0 0.233 60. 01 27. 60 12.39
0.2 0.251 60. 40 27.40 12.20
7 0.4 0.246 59. 34 27.07 13. 59
0.6 0.243 62. 55 25.22 12. 23
0.8 0.269 59. 78 29. 57 10. 65
0 0.200 59.23 25.10 15. 67
0.2 0. 222 60. 36 26.21 13.43
8 0.4 0.273 58. 60 29. 04 12.36
0.6 0.271 56. 45 28. 29 15. 26
0.8 0.239 56. 63 28. 05 15.32
0 0.242 61. 43 26. 43 12. 14
0.2 0. 268 63. 05 25. 67 11. 28
9 0.4 0.263 60. 49 26. 04 13. 47
: 0.6 0.285 62. 94 27.13 9. 93
0.8 0.270 59. 64 26.59 13.77
0 0.238 61. 93 24.98 13. 09
© 0.2 0.244 62.20 25,11 12.69
10 0.4 0.227 65.63 24. 09 10.28
0.6 0. 256 62.89 24. 45 12. 66
0.8 0.259 61. 04 28.91 10. 05
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Table 4. Effect of glycine on the properties of caramel color

o Glycine Properties of caramel color

(%) pH Sp-g Relative Acid Alcohol Table salt
viscosity stability stability stability

0 6. 00 1.2180 2.763 T T T
0.2 6. 00 1.2187 2. 803 T T T

7 0.4 6. 05 1.2210 2. 943 T [ T
0.6 6.15 1.2115 2.871 T T T
0.8 6. 15 1. 2099 2. 870 T T T
0 5. 50 1.2164 2. 609 T T - T
0.2 5. 60 1. 2160 2.874 T T T

8 0.4 5.75 1.2109 2. 709 T T T
0.6 5.70 1.2163 2.870 T T T
0.8 5. 65 1.2118 2. 865 T T T
0 5. 60 1.2148 2.811 T T T
0.2 5. 65 1.2147 2. 800 T T T

9 0.4 5. 80 1.2140 2.790 T T T
0.6 5. 60 1.2157 2.826 T T T
0.8 5.75 1.2157 2. 830 T T T
0 6.55 1.2150 2. 767 T T T
0.2 6.95 1.2160 2. 830 T T T

10 0.4 6.65 1.2161 2. 851 T T T
0.6 6. 67 1.2165 2. 790 T T T
0.8 6. 50 1.2164 2. 855 T T T

T ; Transparent,

Table 5. Effect of lysine on the color intensity and color hue of caramel color

pH Lysine Color Color hue
(%) intensity Yellow belt (%) Red belt (%)  Blue belt (%)
0 0.214 61. 40 24.17 14.43
0.2 0.232 61. 20 23.79 15. 01
7 0.4 0.226 61. 94 24. 60 13.46
0.6 0.223 57. 84 23.45 18.71
0.8 0.226 62. 38 24. 60 13. 02
0 0.222 58. 72 22. 41 18.87
0.2 0.225 54. 00 22. 40 23. 60
8 0.4 0 212 63.22 24. 62 12.16
0.6 0.236 61. 70 24. 50 13.80
0.8 0.237 58. 64 26. 03 15.33
0 0.221 62. 03 26. 01 11. 96
0.2 0.245 62. 44 25. 10 12.46
9 0.4 0. 249 61. 43 24. 45 14.12
0.6 0.237 60. 33 24.76 14.91
0.8 0.237 64. 55 22. 50 11. 95
0 0.229 63. 44 24. 37 12.19
0.2 0.233 63. 51 24. 59 11.90
10 0.4 0.230 64. 34 25. 65 10. 01
0.6 0.242 61. 57 26. 94 11. 49
0.8 0.231 64. 06 23.83 12.11
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.Table 6, Effect of lysine on the properties of caramel color
Properties of caramel color
pi - Lysine G0 ™1 So. Relative  Acid Alcohol  Table salt
p-g viscosity  stability = stability  stability
0 5.95 1.2285 2,473 T T T
0.2 - 6.00 1.2180 2. 509 T T T
7 0.4 6. 05 1.2236 2.334 T T T
0.6 5. 90 1.2185 2. 409 T T T
0.8 6. 00 1.2117 2. 606 T T T
0 5.90 1. 2077 "2.586 T T T
0.2 5. 65 1.2106 2.784 T T T
8 0.4 5. 50 1.2115 2.710 T T T
0.6 5. 60 1.2106 2.800° T T T
0.8 5.70 1.2137 2.729 T T T
0 5. 60 1.2170 2. 695 T T T
0.2 5.75 1.2145 2.683 T T T
9 0.4 5.80 1.2108 2. 700 T T T
0.6 5.70 1.2081 2. 672 T T T
0.8 5.75 1.2203 2. 691 T T T
0 7.00 1.2158 2. 472 T T T
0.2 6.9 1.2096 2,674 T T T
10 0.4 7.07 1.2162 2. 700 T T T
0.6 7.05 1.2186 2. 801 T T T
0.8 7.00 1.2164 2,782 T T T

T ; Transparent,
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