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ABSTRACT

This study was conducted to evaluate the quality characteristics and the hypoglycemic effect of
cookies containing Helianthus tuberosus powder (HTP). To examine the effect of adding HTP,
cookies with various HTP contents (0%, 10%, 20%, 30%, 40%) were made and compared for their
quality characteristics. The pH of cookie doughs decreased significantly (p<0.05) as the content of
HTP increased. However, the density did not show significant difference among samples. The spread
ratio and loss rate in cookies showed significant increase (p<0.05) as the content of HTP increased.
However the leavening rate and the hardness of the cookies decreased significantly (p<0.05) when
HTP content increased. Color measurement also showed significant difference among samples,
although the cookie sample with 10% HTP powder showed the highest scores from consumer tests
and liking score, the cookie samples with 30% HTP were selected to measure the hypoglycemic
effect of Helianthus tuberosus compared to control cookies and bread. Ten healthy subjects in their
twenties participated in measuring blood glucose levels after intake of bread, control cookie, or 30%
HTP cookie. Blood glucose level was measured after fasting 12 hours, before eating, and 30, 60,
90, and 120 minutes after taking the samples. As a result, the blood glucose levels at 30min after
meals showed significant (p<0.05) difference among treatments: the lowest when taken the cookies
added 30% HTP. However there was no difference in the blood glucose levels at 60min, 90min,
and 120min after the sampling.
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Table 1. Formulas for the cookies containing Helianthus tuberosus powder(HTP)
. Treatments(%o)

Ingredients Rl $7 & & S
HTP 0 10 20 30 40
Wheat flour 100 90 80 70 60
Sugar 35 35 35 35 35
Baking powder 2.5 2.5 2.5 2.5 2.5
Butter 50 50 50 50 50
Egg 50 50 50 50 50
1) C : Control, cookies containing Helianthus tuberosus powder 0%
2) S; : cookies containing Helianthus tuberosus powder 10%
3) Sz : cookies containing Helianthus tuberosus powder 20%
4) S; : cookies containing Helianthus tuberosus powder 30%
5) S4 : cookies containing Helianthus tuberosus powder 40%
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Table 2. Dough pH, Dough Density of cookies containing Helianthus tuberosus powder(HTP)

HTP added (%)

0 10 20 30 40
pH 7.57+0.05"” 7.43+0.02° 7.19+0.02° 7.14+0.04° 7.04+0.01°
Density (g/mL) 1.28+0.01? 1.28+0.01 1.26+0.02 1.27+0.02 1.26+0.01

Values are MeantSD
1)a-d

level of significance.
NS

Data in the row are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05

Data in the row are not significantly different among groups at 0.05 level of significance.
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Table 3. Quality characteristics of cookies containing Helianthus tuberosus powder(HTP)

HTP added (%)

0 10 20 30 40
Spread ratio 435+ 0.05° 431+ 0.05° 453+ 0.03° 468+ 0.03° 4.72+ 0.03°
Loss rate (%) 15.10¢ 0.02° 15.38+ 0.02° 15.68+ 0.03°  15.82+ 0.02° 16.15+ 0.02°

Leavening rate (%)  100.00+ 0.00" 98.24+ 0.23° 9637+ 027° 9543+ 022%  93.52+ 0.25°

L 5735+ 0.95° 52.62+ 0.32° 4967+ 037°  41.68+ 0.67° 37.27+ 0.19°
a 15.88+ 0.49° 16.82+ 0.26° 1645 0.1° 1748t 0.12° 18.62+ 0.27
b 0217+ 047 2.6 + 0.06° 40.08+ 028" 3528+ 0.36° 33.67+ 0.11°
Hardness 1840.00+130.54™  2066.00£69.42"  1955.00+236.46" 1801.67+154.05"  1326.67+80.93"

Values are Mean+SD

Da-e

0.05 level of significance.

Data in the row are significantly different by one-way ANOVA followed Duncan’s multiple range test at the

Table 4. Sensory evaluation of cookies containing Helianthus tuberosus powder(HTP)

HTP added (%)

0 10 20 30 40

Appearance 6.43+1.41° 6.47+1.41° 6.40+1.22° 5.43+1.70° 4.30+1.95°
Color 5.97+1.43% 6.63+1.25" 6.57+1.28" 5.40+1.61° 4.3342.29°
Taste 6.17+1.53® 6.57+1.41° 6.13+1.46™ 5.57+1.59 4.07+1.53°
Flavor 6.40+1.48" 6.20+1.52° 6.63+1.47° 5.10+1.65 6.10+1.56"
Texture 5.40+1.57° 6.23+1.63" 5.77£1.48° 5.57£1.72° 3.53+1.89"
Purchase intention 5.07+1.91° 6.17+1.70° 5.50+1.38™ 4.97+1.73" 3.27+1.84°
Overall preference 5.50+1.55™ 6.33+1.83° 5.83+1.21" 5.30+1.73" 3.57+1.66°

Mean + SD (n=30)

*® Data in the row are significantly different by one-way ANOVA followed Duncan’s multiple range test at the 0.05

level of significance.
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Table 5. Nutritional components of the cookies

Components Contr.ol HTP" .30%

cookie cookie
Calories (kcal/100g) 461.8 445.4
Carbohydrates(g/100g) 60.3 63.2
Crude fat (g/100g) 21.0 18.2
Crude protein (g/100g) 7.9 72
Moisture (g/100g) 10.1 9.8
Ash (g/100g) 0.7 1.6
Sodium (mg/100g) 6.3 6.3

1) Helianthus tuberosus powder

2) 7] Al =& st
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2Fe =23E gAY AAHA FHE Ueie
Z o] thJenkins et al. 2002). & A F7} =2 2
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U B, d9 A7 e S ¥ |
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Table 6. Changes in blood glucose level of
subject group’s after eating bread and
control cookies and cookies containing
Helianthus tuberosus powder(HTP) 30%

Blood
Control
glucose  p d O HTP 30%
at time cookies
(min)

0 101.7+ 7.1 101.3+ 6.6™ 101.9+ 7.7
30 139.6£19.9°  129.5+15.9 118.5+11.8 °
60 118.5£15.0™ 121 +£11.1™ 118.1£11.45™
90 993+ 7.6™° 105.7+ 5.8™ 103.5+ 72 ™
120 99.2+ 5.6™ 100.8+ 4.1™ 100.6£ 5.0 ™

Mean + SD (n=10)
NS

Data in the row are not significantly different
among groups at 0.05 level of significance.

*® Data in the row are significantly different by
one-way ANOVA followed Duncan’s multiple range

test at the 0.05 level of significance.
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Table 7. Maximum and minimum glucose value
after eating bread, control cookies and
cookies containing Helianthus tuberosus
powder(HTP) 30%

Control
Bread A HTP 30%
cookies

0 101.7+ 7.1 1013 6.6 101.9+ 7.7
Max value 142.2416.9"  132+13.9" 121.6+10.4°
Min value 959+ 63™ 989+ 3.1 1003+ 5.6

Mean = SD (n=10)
NS

Data in the row are not significantly different
among groups at 0.05 level of significance.

*® Data in the row are significantly different by one-
way ANOVA followed Duncan’s multiple range test
at the 0.05 level of significance.
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