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Abstract

Toffee is considered a popular type of confectionary product with the high acceptability. The main
components of toffee comprises of sugar, glucose syrup, and fat which are mixed at appropriate
percentage in presence of water or milk and subjected to high heat treatment. In this research, the
effect of permeate (obtained from UF process of milk) addition on physicochemical and textural
(measured by Texture Analyzer) properties of toffee were investigated. Data from this study were
statistically analyzed using "limited mixed experimental design methodology" for comparison of
treatments with each other. The ingredients were used consist of glucose syrup in the range of 10-
60%, sugar in the range of 10- 60%, and cheese permeate in the range of 0- 50%. The level of fat in
all formula remains fixed and the control sample was prepared with milk powder and in accordance
with toffee commercial formula. Moisture content, water activity, ash, texture (hardness,
springiness, chewiness, gumminess, adhesiveness, and cohesiveness), as well as color measurement
and organoleptic properties (texture, color, taste, appearance and total acceptance) were assessed for
all trials. The statistical analysis showed a significant differences between all trials and the control
(P<0.05). As the permeate level increased, the moisture content was decreased and the ash content
was increased in all formulas and also the cohesiveness was increased (P<0.05). The optimum level
for permeate based toffee was achieved by mixing 26.6% permeate, 36.6% glucose syrup, and
36.6% sugar.

Key words: Toffee, Permeate, Texture, physicochemical properties
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A B C moisture ash aw

cohe chew
B -0.500

0.082
C -0.500 -0.500

0.082 0.082
moisture -0.794 0.347 0.44¢6

0.001 0.245 0.126
ash 0.984 -0.545 -0.439 -0.804

0.000 0.054 0.133 0.001
aw 0.110 -0.076 -0.034 -0.380 0.125

0.721 0.805 0.913 0.200 0.683
cohe -0.647 0.393 0.254 0.467 -0.626 -0.223

0.017 0.185 0.402 0.108 0.022 0.464
chew 0.543 0.116 -0.660 -0.741 0.515 0.089 -
0.234

0.055 0.705 0.014 0.004 0.072 0.772
0.441
adhe 0.741 -0.114 -0.627 -0.864 0.708 0.084 -
0.413 0.854

0.004 0.710 0.022 0.000 0.007 0.785
0.160 0.000
hard 0.376 -0.226 -0.150 -0.584 0.377 0.174 -
0.44¢6 0.643

0.206 0.458 0.625 0.036 0.204 0.569
0.127 0.018
gumm 0.509 0.044 -0.552 -0.683 0.479 0.096 -
0.359 0.923

0.076 0.887 0.050 0.010 0.098 0.754
0.229 0.000
springe 0.550 0.221 -0.770 -0.621 0.498 -0.034 -
0.175 0.908
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0.052 0.469 0.002 0.024 0.083 0.913
0.568 0.000

color 1 -0.569 0.060 0.509 0.538 -0.545 -0.204
0.421 -0.628

0.043 0.846 0.076 0.058 0.054 0.505
0.152 0.021

color a 0.667 -0.087 -0.580 -0.474 0.668 0.114 -
0.502 0.603

0.013 0.777 0.038 0.101 0.013 0.710
0.081 0.029

color b -0.267 -0.154 0.420 0.408 -0.216 0.196
0.095 -0.408

0.379 0.616 0.153 0.166 0.478 0.521
0.759 0.166
flavour 0.411 -0.199 -0.212 -0.145 0.406 0.140 -
0.629 0.112

0.163 0.515 0.486 0.636 0.169 0.649
0.021 0.716
texture 0.335 -0.353 0.018 -0.059 0.325 -0.138 -
0.609 0.018

0.263 0.237 0.953 0.847 0.278 0.654
0.027 0.954

color 0.259 -0.166 -0.093 0.018 0.268 0.093 -
0.629 -0.022

0.393 0.589 0.762 0.953 0.376 0.763
0.021 0.942

appearan 0.299 -0.150 -0.150 -0.035 0.306 0.040 -
0.590 0.088

0.321 0.626 0.626 0.909 0.308 0.897
0.034 0.774
acceptan 0.085 -0.110 0.024 0.161 0.105 -0.060 -
0.492 -0.077

0.782 0.721 0.937 0.600 0.733 0.846

0.088 0.803

adhe hard gumm springe color 1 color a
color b flavour
hard 0.726

0.005
gumm 0.869 0.863

0.000 0.000

springe 0.746 0.332 0.725
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0.003 0.267 0.005

color 1 -0.506 -0.253 -0.505 -0.598
0.078 0.405 0.078 0.031

color a 0.401 0.187 0.486 0.632 -0.723
0.174 0.541 0.092 0.021 0.005

color b -0.673 -0.394 -0.430 -0.435 0.034 0.208

0.012 0.183 0.142 0.137 0.912 0.496
flavour 0.005 -0.056 0.066 0.185 -0.504 0.642
0.467

0.986 0.856 0.829 0.546 0.079 0.018
0.107
texture 0.092 0.233 0.162 -0.041 -0.264 0.284
0.236 0.776

0.766 0.444 0.597 0.895 0.383 0.347
0.438 0.002
color -0.126 0.010 0.038 -0.066 -0.459 0.588
0.580 0.892

0.681 0.974 0.903 0.831 0.115 0.034

0.038 0.000

appearan -0.052 0.076 0.147 0.028 -0.447 0.653
0.578 0.880

0.866 0.805 0.633 0.929 0.126 0.016
0.038 0.000

acceptan -0.220 -0.041 -0.031 -0.086 -0.337 0.428
0.577 0.888

0.470 0.894 0.919 0.781 0.260 0.144
0.039 0.000

texture color appearan
color 0.763
0.002
appearan 0.770 0.979
0.002 0.000

acceptan 0.824 0.931 0.910
0.001 0.000 0.000
Cell Contents: Pearson correlation
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