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Table 1 introducing the tested treatments in the research

Treatments Description

To Control sample (biscuits Without Pumpkin flour)

T, Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour + 25% Sugar
T, Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar
Ts Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 25% Sugar
T, Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar
Ts Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 23.5% Sugar
Ts Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 2 Chemical properties of Pumpkin flour
Treatments Sugar (%) Protein (%) Fiber Fat (%) IC50 (%)
Pumpkin flour 1.16+0.04 8.13+0.03 13.13+0.05 1.81+0.07 0.20+0.01
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Table 3 Results of dough farinography containing different amounts of Pumpkin Flour

Water Dough Dough Degree of dough Degree of dough Qualit
Treatments - Development time  Stability time softening after 12 softening after 20 y
Absorbtion . . . ; Number
(min) (min) minutes (HB) minutes (HB)

To 51.80+0.00 ¢ 4.50£0.09 © 6.4040.10 ? 135+1.10 ° 161+0.95 ° 50+0.00 ¢
T, 52.30+0.25 P 4.50£0.06 © 6.00£0.15 ° 138+0.95 © 168+0.67 © 56+0.25 ©
T, 50.0040.11 © 5.4040.05 ? 6.00£0.10 ° 142+0.95 © 163+0.60 © 58+0.11 ¢
T, 50.80+0.11 ¢ 5.004£0.25 ° 5.9040.25 ° 133+0.57 ¢ 151+0.95 ¢ 68+0.11 ?
T, 50.80+0.15 ¢ 4.30£0.08 © 5.10£0.15 © 161+0.29 ? 193+0.60 ? 5140.15
Ts 39.00+0.20 f 4.60+0.08 © 6.00£0.15 ° 134+0.30 f 154+0.60 f 62+0.20 °
Ts 52.70+0.20 ? 5.30£0.08 ® 5.30£0.15 © 145+0.43 ¢ 16620.60 ¢ 60+0.20 ©

Different letters indicate a significant difference (p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 4 Results of Physicochemical tests of Biscuits containing Pumpkin Flour

Treatments Fat (%) Protein (%0) Sugar (%) Fiber (%0)
To 16.51+0.40 10.15+0.00 25.36+0.04 ¢ 0.8240.15 ¢
T, 16.58+0.15? 9.97+0.17 25.64+0.05 © 0.83+0.11°¢
T, 16.58+0.02 *° 9.56+0.10 26.48+0.09 ° 1.40+0.08 °
T, 16.78+0.05 * 9.39+0.10 ¢ 27.43+0.09 ? 1.66+0.08 ?
T, 16.61+0.06 *° 10.03+0.10°® 25.00+0.29 ¢ 0.88+0.08 ¢
Ts 16.63+0.10 ®° 9.58+0.10 " 24.10+0.04 f 1.46+0.06 °
Te 16.74+0.14 ® 9.56+0.10 22.91+0.10 ¢ 1.78+0.09 ?

Different letters indicate a significant difference (p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 5 The moisture content of Biscuits containing Pumpkin Flour
Time
Treatments Day 1 Day 30 Day 60
To 4.34+0.28°A 2.80+0.45%® 2.56+0.24 %
T, 5.36+0.36 2.96+0.49 %8 2.70+0.15 %€
T, 6.19+0.50 A 3.56+0.14 B 2.63+0.06 °4C
Ts 6.12+0.15°A 3.34+0.21 PeiA 2.89+0,12 2B
T, 4.83+0.24 %A 3.46+0.60 A 2.92+0.16 B
Ts 5.57+0.42 PA 3.85+0.19 4 3.02+0.14 8
Te 7.0040.40% 4.28+0.38% 3.12+0.08°%
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 6 pH of Biscuits containing Pumpkin Flour

Time
Treatments Day 1 Day 30 Day 60
To 6.61+0.28 ™ 6.55+0.45 % 6.4620.24 %€
T, 6.64+0.36 %" 6.55+0.49 % 6.47+0.159
T, 6.67+0.509A 6.58+0.14 8 6.50+0.06 <
T, 6.7620.15 *A 6.64+0.21°A 6.560.12 "8
T, 6. 62+0.24 A 6.55+0.60 94 6.47+0.16 %
Ts 6.71+0.42 A 6.62+0.19°A 6.54+0.14 "8
Te 6.82+0.40% 6.68+0.38 A 6.60+0.08%
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 7 Peroxide Value of Biscuits containing Pumpkin Flour
Time
Treatments Day 1 Day 30 Day 60
To 0.198+0.00** 0.290+0.00% 0.350+0.00*
T 0.200+0.00* 0.270+0.00"® 0.340+0.05 ¢
T, 0.196+0.00* 0.160+0.00°® 0.320+0.06 ¢
Ts 0.195+0.00* 0.100+0.00™ 0.270+0.02°®
Ts 0.196+0.00* 0.270+0.00 ** 0.340+0.06 *&
Ts 0.198+0.00* 0.230+0.00* 0.320+0.04°®
Te 0.196+0.00* 0.190+0.00 %A 0.290+0.08 ®®

Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 8 ICs, of Biscuits containing Pumpkin Flour

Time
Treatments Day 1 Day 30 Day 60
To 6.17+0.28% 7.45+0.15% 12.29+0.24 %
T, 5.04+0.36 A 5.87+0.29 8 11.13+0.15%
T, 2.57+0.50* 3.93+0.14 % 8.00+0.06 ¢
T, 1.7240.15% 3.02+0.21°% 5.56+0.12 B
T, 4.70+0.24°A 6.08+0.30°A 11.54+0.16%®
Ts 2.44+0.42°A 5.01+0.19 8.82+0.14 "
Te 1.81+0.40% 3.15+0.22°A 6.21+0.08%

Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Table 9 Total phenol of Biscuits containing Pumpkin Flour

Time
Treatments Day 1 Day 30 Day 60
To 4.34+0.28°A 2.80+0.45%® 2.56+0.24 %
T 5.36+0.36 2.96+0.49 48 2.70+0.15 %€
T, 6.19+0.50 " 3.56+0.14 "8 2.63+0.06 7€
Ts 6.12+0.15 °A 3.34+0.21 "9A 2.89+0.12 ?cdB
Ts 4.83+0.24 %A 3.46+0.60 "A 2.92+0.16 %8
Ts 5.57+0.42 A 3.85+0.19 %A 3.02+0.14%8
Te 7.00+0.40* 4.28+0.38% 3.12+0.08%®

Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: Control (biscuits without Pumpkin flour), T2: Biscuits containing 1% Pumpkin Flour + 99% Wheat Flour +
25% Sugar, T3: Biscuits containing 3% Pumpkin Flour + 97% Wheat Flour + 25% Sugar, T4: Biscuits containing
1% Pumpkin Flour + 99% Wheat Flour + 24.5% Sugar, T5: Biscuits containing 3% Pumpkin Flour + 97% Wheat

Flour + 23.5% Sugar, T6: Biscuits containing 5% Pumpkin Flour + 95% Wheat Flour + 22.5% Sugar
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Fig 1 Calorie of biscuits containing pumpkin flour
Different letters indicate a significant difference

(p<0.05).

T1: Control (biscuits without Pumpkin flour), T2:
Biscuits containing 1% Pumpkin Flour + 99% Wheat
Flour + 25% Sugar, T3: Biscuits containing 3%
Pumpkin Flour + 97% Wheat Flour + 25% Sugar,
T4: Biscuits containing 1% Pumpkin Flour + 99%
Wheat Flour + 24.5% Sugar, T5: Biscuits containing
3% Pumpkin Flour + 97% Wheat Flour + 23.5%
Sugar, T6: Biscuits containing 5% Pumpkin Flour +
95% Wheat Flour + 22.5% Sugar
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Fig 2 Sensory evaluation of Biscuits containing
Pumpkin Flour
Different letters indicate a significant difference
(p=<0.05).

T1: Control (biscuits without Pumpkin flour), T2:
Biscuits containing 1% Pumpkin Flour + 99% Wheat
Flour + 25% Sugar, T3: Biscuits containing 3%
Pumpkin Flour + 97% Wheat Flour + 25% Sugar,
T4: Biscuits containing 1% Pumpkin Flour + 99%
Wheat Flour + 24.5% Sugar, T5: Biscuits containing
3% Pumpkin Flour + 97% Wheat Flour + 23.5%
Sugar, T6: Biscuits containing 5% Pumpkin Flour +
95% Wheat Flour + 22.5% Sugar
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In the present study, pumpkin flour with 0, 1, 3 and 5% was used as a substitute for flour and sugar in
biscuit formulations. The physicochemical, antioxidant, rheological, sensory properties and peroxide
value of the samples during the intervals 1, 30 and 60 days after baking were examined. The results of
rheological evaluation of dough showed that the lowest degree of dough softening and the highest quality
number belonged to the treatment T3 (containing 5% pumpkin flour + 95% wheat flour + 25% sugar)
(p<0.05). By increasing the amount of pumpkin flour, the protein content of cooked biscuits significantly
decreased and the fat, fiber and moisture content of biscuits significantly increased (p<0.05). With the
increase in the amount of pumpkin flour, the content of the peroxide value of biscuits significantly
decreased. In all of the studied days, increasing the amount of pumpkin flour, the total phenol content of
the samples increased significantly and the ICs, of the biscuits significantly decreased (p<0.05). The
results showed that adding different amounts of pumpkin flour caused a significant decrease in the
hardness and cohesiveness of the samples (p<0.05) The sensory evaluation results of the samples showed
that the highest total acceptance rating belonged to the treatment T3 (containing 5% pumpkin flour + 95%
wheat flour + 25% sugar), the treatment was introduced as superior treatment.
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