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Relative Sweetness of Sucralose in a Cookie System
and Physicochemical and Sensory Properties of
Low Calorie Cookies Containing Sucralose

Miyoung Kim, Yunmi Lee, Yang Kim, Dong-Soon Suh, Seo-Jin Chung, and Kwang-Ok Kim*
Department of Food Science & Technology, Ewha Womans University

Abstract This study was conducted to evaluate sensory properties of sugar cookie containing sucralose. Relative
sweetness of sucralose to sucrose in a cookie system was examined with paired comparison tests and the result was
applied to low calorie cookie preparation using polydextrose as a bulking agent. Physical and sensory properties and
consumer acceptablity of sugar cookies containing various levels of sucralose and polydextrose were evaluated. Relative
sweetness of sucralose to sucrose was 700 times in sugar cookie. Instrumental hardness and fracturability increased as the
levels of replacement with sucralose increased. Spread ratios of sugar cookies where sucrose was partially and totally
replaced with sucralose and corresponding amount of polydextrose were higher than that with sucrose only. Intensities of
bitter taste, salty taste, hardness and molar packing of sugar cookies where sucrose was entirely replaced with sucralose
and polydextrose were higher than those of the other cookies. Acceptability test indicated 75% replacement with sucralose
and adequate amount of polydextrose can be used without harming overall, appearance and flavor acceptability while

texture acceptability was slightly lower.
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Table 1. Basic formula for the preparation of sugar cookie

Weight Flour weight

Ingredients (@ basis (%) Source
Cake flour 200 100 Baeksul, CJ Co.
Sugar 100 50 Pure can sugar, CJ Co.
. Biscuit shortening,
Shortening 100 0 Samlip Wellga Inc.
Salt 1 0.5 Hanju Co.
. Baking-powder-1,
Baking powder 2.8 14 Sinjin Foods Inc.
Egg (fresh) 70 35 Mokchoran, Pulmuone

Table 2. Preparation procedure for the preparation of sugar
cookie

Mixing steps sgtliienes” 22;;’
1. Cream shortening and mix dry ingredients 2 180
2. Add egg 2 60
3. Continue creaming 4 60
4. Continue creaming 6 60
5. Add sifted flour 1 120

UKitchen-Aid mixer (K5SS/KSMS, St. Joseph, MI, USA).
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Table 3. Texture Analyser conditions for the textural evaluation
of sugar cookies

Probe SMS-p/5 .
(Stainless cylinder type, 5 mm diameter)

Distance 50.0%

Load cell 25kg

Pre-test speed 5.0 mm/sec

Test speed 0.5 mm/sec

Post-test speed 10.0 mm/sec
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Table 4. Number of answers for greater sweetness of sucralose
containing cookie at various levels of sucralose, compared with
sugar cookie (20% sucrose level) in paired comparison tests

(N=16)

Sucralose/sucrose Number of answers
1/500 13*
1/600 8
1/700 8
1/800 6
1/900 3*

*Significant at p <0.05.
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Table 5. Spread and textural properties” of sugar cookies of different levels of sucrose replacement with sucralose

Level of replacement

(%) Width (cm) Thickness (cm) Spread ratio Hardness (g) Fracturability (g)
0 5.80+0.03* 0.83+0.00° 6.99 +0.03° 946.8£19.1¢ 1142.9490.7¢
50 5.96£0.07 0.76 £0.04% 7.89£0.47" 1593.2+28.1° 1506.4 +30.3¢
75 5.86+0.04™ 0.72£0.04° 8.29+0.57° 1826.6+30.2° 17703 £31.9"
100 5.69+0.03¢ 0.78 £0.02* 736£0.18% 22751753 2348.83 87.8*

YMeans of four replicates. Values within a column not sharing a superscript letter are significantly different (p < 0.05, Duncan’s multiple range test).

220% sucrose.
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Table 6. Sensory scores” of sugar cookies of different levels of sucrose replacement with sucralose

Level of

raplacement (%) Brown color Sweet flavor Baked flavor ~Sweettaste  Bitter taste Salty taste Hardness  Molar packing
0? 2.94¢ 7.04° 6.32° 10.117 3.18° 5.18° 4.86° 5.07°
50 12.00° 10.212 11.11# 10.46° 6.43* 8.29% 8.29° 8.20
75 10.61° 10.11* 10.75% 10.21% 7.04 8.86* 9.32° 9.04°
100 8.07° 8.75" 9.00° 9.04* 7.86 8.86° 12.29* 11.79*

YMeans of four replicates. Values within a column not sharing a superscript letter are significantly different (p < 0.05, Duncan’s multiple range test).

220% sucrose.

Table 7. Consumer acceptability scores” of sugar cookies of
different levels of sucrose replacement with sucralose

Level of
replacement (%) Overall Appearance Flavor Texture
0? 6.15%® 5.60° .5.75% 6.50°
50 6.60° 6.30° 6.05* 6.05%
75 5.50 6.18° 5.45%® 5.15°
100 5.03¢ 5.90° 535 4.60°

YMean scores of 40 panelists. Values within a column not sharing a
superscript letter are significantly different (p <0.05, Duncan’s multiple
range test).

220% sucrose.
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