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Abstract

This study examined the effects of freezing or the addition of sugar on the
quality of clotted cream. The experimental method included the following steps;
temperature history with regard to freezing and thawing, measurement of color
tone, differential scanning calorimetry, viscometric measurement and sensory
inspection.

1. Sugar-free clotted cream froze in the shortest time, followed by sorbitol-
containing cream, and granulated sugar-containing cream. On the other hand, the
thawing time for sugar-free cream was longer than that for sugar-containing cream.

2. All graphs of color tone showed a shift to the lower right after thawing
compared to before freezing, and a decrease in brightness together with an increase
in saturation was observed.

3. Endothermic enthalpy was 3.5mJ/mg for sugar-free cream, 3.5mJ/mg for
granulated sugar-containing cream, and 11.2mJ/mg for sorbitol-containing cream.
The figure for sorbitol-containing cream was larger than that of sugar-free cream,
which suggested that sorbitol-containing cream has thermal stability.

4. The rate of change in viscosity for sugar-free cream was the largest among
samples tested, followed by granulated sugar-containing cream, and sorbitol-
containing cream.

5. Sensory inspection revealed a preference for granulated sugar-containing
cream.

This indicates that the addition of sugar is an effective measure for maintaining
the quality of clotted cream in frozen storage.
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freezing time

clotted cream 63.3+ 3.5 -

clotted cream with 109§ sucrose 88.5+ 6.6 *p<0.05

clotted cream with 109 sorbitol 85.7£11.0 *p<0.05
thawing time

clotted cream 123.0+ 4.4 -

clotted cream with 109§ sucrose 101.84+10.0 **p<0.01

clotted cream with 109 sorbitol 81.0+ 9.2 **p<0.01
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freezing time
butter 81.84+10.0 —
butter with 109§ sucrose 79.0+£19.6 n.s
butter with 109§ sorbitol 74.5+16.7 n.s

thawing time
butter 83.8+12.7 —
butter with 109§ sucrose 82.0+ 5.3 ns
butter with 109§ sorbitol 80.3+ 8.4 n.s
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Cl1: clotted cream, C2: clotted cream after freezing-
thawing
S1: clotted cream with 1096 sorbitol, S2: clotted
cream with 1094 sorbitol after freezing-thawing
G1: clotted cream with 109 sucrose, Gl: clotted
cream with 109§ sucrose after freezing-thawing
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FEAH L*f a*f@ b*fHE C*f& AE (FEfH) AE (4B - i)
C1 77.0 2.2 20.4 20.5 0.0 0.0
¥ ERAT Gl 72.0 2.8 27.6 27.7 8.8 much 0.0
S1 74.3 2.8 22.9 23.1 4.1 appreciable 0.0
C2 76.0 2.5 23.6 23.7 0.0 3.4 appreciable
Rt G2 69.3 2.9 29.4 29.5 8.9 much 3.2 appreciable
S2 73.6 2.9 25.4 25.6 3.0 appreciable 2.6 noticeable

4E 0-0.5: trace, 0.5-1.5: shght 1.5-3.0: noticeable, 3.0-6.0: appreciable, 6.0-12.0: much
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# 4 Characteristics of clotted cream derived
from DSC thermograms

To (°C) Tp (C) Tc (°C) 4H (m]/mg)

C1 18.1 22.4 33.6 3.5
C2 18.6 22.7 32.9 3.9
Gl 19.9 24.3 34.5 3.5
G2 17.8 22.6 32.2 4.5
S1 16.9 21.8 32.0 11.2
S2 17.0 21.7 31.0 11.6

CI: clotted cream, C2: clotted cream after freezing-
thawing

SlI: clotted cream with 1094 sorbitol, S2: clotted
cream with 109§ sorbitol after freezing-thawing

GI: clotted cream with 109 sucrose, Gl: clotted
cream with 1094 sucrose after freezing-thawing

To; the onset temperature of the transition

Tp; the peak temperature of the transition

Tc; the conclusion temperature of the transition
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