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Fig. 1. Changes in Suv during caramelization of starch syrup
at 110°C.

Table 1. Comparison of rate constant, S-HMF and brown color
during caramelization of starch syrup at 110°C

Heating Absorbance*
times (hours) HMF (%) (420 nm)

0 0.0005 0.00

6 0.0492 041

12 0.0996 0.86

18 0.1181 142

24 0.1257 2.10

30 0.1350 256

*The values of absorbance were multiplied by dilution factor.

Table 2. Effect of pH on Suv, 5-HMF and brown color of the
caramelized starch syrup (reaction at 110°C)

pH Heating Suv HMF  Absorbance*
times (hours) (%) (420 nm)
Control (4.5) 12 2.87x107°  0.0996 0.86
6.0 12 5.53x107*  0.1681 6.72
8.0 12 639x 107  0.2095 6.72
10.0 12 9.52x107* 02312 7.07

*The values of absorbance were multiplied by dilution factor.
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Table 3. Effect of amino acid 2%) on Suv, 5-HMF and brown
color of the caramelized starch syrup (reaction at 110°C for 6
hours)

Absorb *
Suv HMF (%) @20 i’llnc)e
Control 7.78x107* 0.0492 0.41
Alanine 3.98%x 107" 0.2715 34.40
Arginine 217 0.4561 56.00
Cysteine 4.63x107° 0.0209 5.00
Cystine 284X 107 0.0245 2.40
Glycine 1.19 0.3541 51.00
Glutamic acid 1.95x 1072 0.0853 ' 2.00

*The values of absorbance were multiplied by dilution factor.
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Table 4. Effect of addition of arginine, glycine and hydro-
lyzed proteins with K;HPO, on the Suv, 5-HMF and brown
color of the caramelized starch syrup (reaction at pH 10 and
110°C for 12 hours)

Mixin, Absorbance*
Ratios HMF (%) (420 nm)
Control (pH10) 9.52x107  0.2312 7.07
Arginine 0:5  1.64x107! 0.5822 25.87
1.4 2.73x107 02717 23.80
23 1.45 0.5827 51.32
32  837x107" 0.3574 37.68
4:1 8.44x107" 0.5584 42.96
50  582x107'  0.3755 38.00
Glycine 05  1.64x107"  0.5822 25.87
1:4  485x107'  0.3850 42.08
23 9.68x107"  0.4451 55.50
32 2.41 0.5920 77.68
4:1 420 0.8001 95.20
5:0 5.40 0.4811 87.14
HVP 05 1.64x107' 05822 25.87
14 992x1072  0.2124 13.09
23 1.24x107} 02132 16.37
32 228x107'  0.2984 23.00
41 295x107! 02201 18.35
50  470x107"  0.2563 31.06
HAP 05  1.64x107" 0.5822 25.87
1:4  842x107" 0.3215 36.56
2:3 1.53 0.4598 50.19
32 7.85x107'  0.4608 50.19
41 4.64x1071 0.2465 25.15
50 5.61x10-1  0.2598 29.03

*The values of absorbance were multiplied by dilution factor.

o) Anjoll A carameld} WS EAol 71 He avE ¥
Z7AL 110°C 259} pH 109] 270} arginine®} K.HPO,
= 2:3, HAPS} KHPOE 2:3, 283l glycined} HVP=
KHPO,Z 871814 @& RAo) 7b4 =it
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Effects of pH, Amino Acids and Hydrolyzed Proteins on Caramelization of Starch Syrup

Cheon-Woo Park, Kun-Og Kang', Jung-Kun Lee’ and Woo-Jung Kim*(Department of Food Science and
Technology, Sejong University, Seoul, 143-747, Korea, 'Department of Home Management, Hankyong National
University, Ansung, 456-749, Korea; ’Nongshim Research and Development Center, Kunpo, 435-713, Korea)

Abstract : Effects of pH, amino acids, hydrolyzed protein and potassium phosphate on caramelization were
investigated for improvement of its reaction rate. The caramelization was performed with starch syrup at 110°C and
the different color functions-metric saturation(Suv), 5-hydroxymethylfurfural (HMF) contents and absorbance at 420
nm were measured. As the pH was raised from 4 to 10, the reaction rate (Suv/hr) was increased by 31.9% along
with significant increase in HMF content and absorbances at 420 nm. Among the several amino acids, arginine and
glycine were very effective for improvement of caramelization, which may be due to Maillard reaction. When K,HPO,
were added in different ratio with arginine, glycine, HVP or HAP, the effects of arginine and HAP on the rate were
markedly enhanced while the effects of glycine and HVP were rather reduced.

Key words : caramelization, reaction rates, amino acids, pH, protein
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