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Caramelization process for appropriate caramel class IV properties
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Abstract

Caramel is colorant and flavor component used widely in food products as food additive and 90%
caramel used in food industries . Caramel class IV 4 as sulfite ammonium. Caramel had produced 70 % from the
world wide. For this research we used white sugar to produce caramel by ammonium sulfite reagent 4 level as
0,11,13 and 15% base on dry white sugar weight and heated at 170 °C for 60 minutes by completely randomize
design. It found that increasing of ammonium sulfite had difference in statistic (p<X0.05) pH nitrogen content, color
intensity and 5-HMF. But solid content and viscosity were not different in statistic(p>0.05). Nitrogen content and
5-HMF were increased when ammonium sulfite had increased and from the optimization technigue study of
caramel for white sugar , The central composite Design (CCD) was used to design the experiment. According to
the design, there were investigate i.e temperature at 170-180° C (A) time 36-53 minutes (B) and ammonium sulfite
8-13%(C), and there were total 17 treatments. The model equation of the nitrogen content was 1.34
+(0.04* A )+(0.24* B) +(0.098* C)-(2.615E-03* A%)+(0.14 * B?) - (0.021*C* ) +(0.082 * A * B) + (0.041* A * C) —
(0.073* B * C) and for quality analysis as standard caramel , high 5-HMF content and least ammonium sulfite used
condition as temperature 176°C time 49 minutes ammonium sulfite concentration 9.91%
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funneaiAnszsumnNdeiuiesas 95 ( p>0.05 )inedtFualulngiay wazs5-HMF AAnuntuiediunmansie
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Table 1 Effect of ammonium sulfite concentration on caramel IV properties

Condition of process Properties of Caramel IV

Temperature Time Concentration of

. Colour Viscosity 5-HMF
("C) (min) ammonium % Solid content pH % Nitrogen
Intensity (cps) (ppm/1g)

sulfite(%)
170 60 0 69.250°+ 0.54 9.795°+ 0.03 0.000°+ 0.00 0.000°+ 0.00 310.00°+10.00 0.000°+ 0.00
170 60 11 72754+ 1.18 3.175"+0.09 1.419°+ 0.01 0.138°+ 0.03 310.00°+10.00 500.302°+ 8.50
170 60 13 70.613+ 0.15 3.225°+ 0.06 1.920°+ 0.13 0.137°+ 0.00 290.00°+10.00 813.397°+ 6.91
170 60 15 71.224°+ 1.28 2.840°+ 0.14 2.040°+ 0.06 0.128 "+1.28 360.00" + 0.14 885.220"+ 0.06

24 Mean with difference superscripts in the same columns are significantly different ( p<0.05 )
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Nitrogen content = +1.34 +(0.04* A )+(0.24* B) +(0.098* C)-(2.615E-03* A2) +(0.14 * B2)

-(0.021*C2)+(0.082 * A * B) +(0.041* A* C) —(0.073* B * C)

DESIGN-EXPERT Plot

Actual Factors:
X =Temp (A)
Y =Time (B)

Actual Constants:
1.639 Ko
Reactant = 10.00

Nitrogen 1.319

1.160
content

Figure 1 Response surface plot showing effect of temperature and time on nitrogen content
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AN 3 annawudniien Sulfur dioxide ag/luAmnsgIuAe iy 50,000 ppm(Kamuf et al, 2003) UazA"
4Mel(4-Methylimidazole) [#i1iu250 ppm(Kamufet a/,2003) uaziifsunms-HMFgagauas i Bunnuenluienda s
FAeanazneLaRAeIaTiguni 176asialaanan 49 Wi aruidudusesuenluiloudali 9.91 %
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Table 2 Properties of Caramel IV from Response surface method

Condition of process Properties of Caramel IV
Temperature Time Reactan % Solid content pH Nitrogen Colour Viscosity
°C) (min) t (%) content Intensity (cps)
176 49 9.91 70.46°+0.32 3.53°+0.03 1.18"  + 0.12°+0.00 140° +
0.00 14.14
176 47 9.78 70.52°+ 0.00 3.55°+0.01 1.23°+ 0.13°+0.00  155° +
0.04 7.07
175 50 10.00 70.64° + 0.44 3.38°+0.01 1.26°+ 0.17°+0.00 220° +
0.01 14.14
176 49 9.91 1.42°+ 0.00 694.48°+5.  466.80°+2. 7.29°+ 0.035°+0.0
45 23 0.18 01
176 47 9.78 1.42° + 0.00 680.87°+2. 484.73°+0. 6.86" + 0.036°+0.0
14 96 0.73 03
175 50 10.00 1.41* +0.00 735.02°+0. 409.45°+1. 21.43°+ 0.042°+0.0
31 59 0.88 10

**° Mean with difference superscripts in the same columns are significantly different ( p<0.05 )
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