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Made with Artificial Sweeteners

Son Kwon Bangl, Eun-Jung Son2, Hyo-Jin Kimz, and Sunmin Park®'

IDept, of Biological Science, Division of Biological Science and
ZDept. of Food and Nutrition, Division of Biotechnology Industry, Institute of Basic Science,
College of Natural Science, Hoseo University, Chungnam 336-795, Korea

Abstract

This study investigated the optimal composition of sugar and artificial sweeteners in oatmeal cookies. Modified
cookies were examined for their quality characteristics and glycemic index in humans. Oatmeal cookies with
various amounts of sugar (20, 30, or 40%) were made to the equivalent sweetness of 100% sugar cookies (the
control) with sucralose and stevioside. The density and acidity of cookie dough were not significantly different
between the different cookie groups. However, baking loss and the spread index were significantly lower in
the 1009 sugar cookie group compared to cookies supplemented with artificial sweeteners. The color lightness
(L value) and redness (a value) were highest in 30% and 100% sugar cookies, respectively. The strength of
the cookies was negatively correlated with sugar content. In sensory evaluations, scores for taste, color and
texture were higher in 30% and 40% sugar cookies, respectively, but the overall preference was higher in 30%
sugar cookies. We therefore tested 30% and 100% sugar cookies for their glycemic index in college students.
After overnight-fasted students consumed either 30% or 100% sugar cookies (containing 50 g of carbohydrate
in dough weight), blood glucose levels increased 27.8 and 15.7 mg/dL, respectively, at 1 hour from the baseline.
However, at 2 hours from the baseline, students who consumed 100% sugar cookies had a remarkably lowered
blood glucose levels. Students who consumed 30% sugar cookies did not have as much of a change in blood
glucose levels. In conclusion, 30% sugar oatmeal cookies made with sucralose and stevioside can be used to

make a low-sugar cookie with a low glycemic index.
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Table 1. Ingredients for artificial sweetener added oatmeal

cookies (g)
Ingredients Sugar amounts in oatmeal cookies
S-20%  S-30%  S-40%  S-100%
Flour 38 38 38 38
Oatmeal 68 68 68 68
Canola oil 55 55 55 55
Low-fat milk 40 40 40 40
Baking powder 1 1 1 1
Stevioside 0.2 0.2 0.2 0
Sugar 14 21 28 70
Agar 56 49 42 -
Sucralose 0.17 0.15 0.13 -

S-100%, 100% sugar cookie (control); S-20%, 20% sugar+80%
agar cookie; S-30%, 30% sugar+70% agar cookie; S—40%, 40%
sugar+60% agar cookie.
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Table 2. Preparation procedure for baking artificial sweet-
ener added oatmeal cookies

Heat oatmeal with heat (180°C, 10 min).
Soak oatmeal in milk (20 min).

1. Preparing in 1
advance

Mix egg and dry ingredients.
Add canola oil.
2. Mixing steps Continue creaming.

Add soaked oatmeal.

20% sugar-40 min
30% sugar-35 min
40% sugar-30 min
100% sugar-20 min

3. Baking

)
)
)
)
)
) Add sifted flour and agar.
)
)
)
(180°C) )
)
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Table 3. Texture analyzer conditions for artificial sweetener
added oatmeal cookies

Conditions
Probe SMS-p/5 (stainless cylinder type,
5 mm diameter)
Mode Compression
Pre-test speed 2.0 mm/sec
Trigger force 50 g
Test speed 1.0 mm/sec
Return 5.0 mm/sec
Test D 10.0 mm
Test C 1
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Table 4. Density and pH of artificial sweetener added oat—
meal cookie dough

Sugar amounts in the oatmeal cookies

Properties

S5-20% S5-30% S5-40%  S-100%
Density (g/mL) 1.25+0.03 1.25+0.03 1.21+£0.07 1.25+£0.04
pH 6.87+£0.00 6.89=0.05 6.89+£0.04 6.89+0.08

S-100%, 100% sugar cookie (control); S-20%, 20% sugar+80%
agar cookie; S-30%, 30% sugar+70% agar cookie; S—-40%, 40%
sugar +60% agar cookie.
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Baking loss (%)

Fig. 1. Baking loss of artificial sweetener added oatmeal
cookies. S—-100%, 100% sugar cookie (control); S-20%, 20% sug-
ar+80% agar cookie; S-30%, 30% sugar+70% agar cookie;
S-40%, 40% sugar+60% agar cookie. *Means in the bars with
different alphabets were significantly different at p<0.05 accord-
ing to the Tukey test.
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Table 5. Spread factor of artificial sweetener added oatmeal
cookies

Sugar amounts in the oatmeal cookies
S-20% S-30% S-40% S-100%

Spread

14.60+0.34" 12.56+0.12" 12.31+0.32° 10.98+0.32¢
factor

S-100%, 100% sugar cookie (control); S-20%, 20% sugar+80%

agar cookie; S-30%, 30% sugar+70% agar cookie; S-40%, 40%

sugar+60% agar cookie.

““Means with different alphabets were significantly different
at p<0.05 according to the Tukey test.
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Table 6. Color values of artificial sweetener added oatmeal
cookies

Color Sugar amounts in the oatmeal cookies

values S5-20% S5-30% S5-40% S5-100%

L 5626+0.01" 57.12+0.02" 56.01+£0.01" 54.51+0.00°
a 867+0.01° 831+0.01° 9.31+0.01" 10.82+0.00
b 29.68+0.02 29.27+001 29.65+0.03 29.75+0.01
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Table 7. Positive peak forces of artificial sweetener added
oatmeal cookies in texture analysis

Sugar amounts in the oatmeal cookies

S-20%  S-30% S-40%  S-100%

Positive peak 2,722+ 3,020+ 3448+ 4765+
forces 426° 727 1213° 917"

S-100%, 100% sugar cookie (control); S-20%, 20% sugar+80%

agar cookie; S-30%, 30% sugar+70% agar cookie; S—40%, 409

sugar+60% agar cookie.

““Means in the same row with different alphabets were sig-
nificantly different at p<0.05 according to the Tukey test.

Table 8. Sensory evaluation and acceptability scores for arti—
ficial sweetener added oatmeal cookies

Sensory Sugar amounts in the oatmeal cookies
parameters S-20% S-30% S-40% S-100%
Appearance  29+05" 32+1.0" 36+05 30+12°
Flavor 29+06° 31+1.0" 35+0.8" 32+1.1"
Taste 32+07" 32+08" 32+05"° 24+06"
Texture 31+06 36+06 31+05 3.0+04
Overall 32+03" 36+03" 33+03" 31+03°
preference

S-100%, 100% sugar cookie (control); S-20%, 20% sugar+80%

agar cookie; S-30%, 30% sugar+70% agar cookie; S—-40%, 40%

sugar+60% agar cookie.

““Means in the same row with different alphabets were sig—
nificantly different at p<0.05 according to the Tukey test.

S-100%, 100% sugar cookie (control); S-20%, 20% sugar+80%

agar cookie; S-30%, 30% sugar+70% agar cookie; S-40%, 40%

sugar+60% agar cookie.

#"\eans in the same row with different alphabets were sig-
nificantly different at p<0.05 according to the Tukey test.
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texture taste

Fig. 2. Sensory evaluation profiles and acceptability of arti—
ficial sweetener added oatmeal cookies. S-100%, 100% sugar
cookie (control); $—-20%, 20% sugar+80% agar cookie; S—30%,
30% sugar+70% agar cookie; S-40%, 40% sugar+60% agar
cookie.
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Fig. 3. Changes (A) and differences of serum glucose levels
(B) after consuming either of 100 % sugar oatmeal cookie
or 30% sugar oatmeal cookies. S—-100%, 100% sugar cookie
(control); S-30%, 30% sugar+70% agar cookie. “Means were
significantly different from the S-30% group at p<0.05 according
to two—-sampled t-test.
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