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Quality Characteristics of Bread Supplemented with Sweet Pumpkin
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Division of Foodservice Industry, Uiduk University

Abstract

This study investigated the effects of freeze-dried sweet pumpkin powder on the baking of bread. Freeze-dried sweet
pumpkin powder (0, 3, 6, 9, or 12%) was supplemented during the baking process and the bread volume, weight, specific
volume, baking loss rate, texture, and sensory characteristics were measured. The results were following. Freeze-dried sweet
pumpkin contained 4.88% water, 4.40% protein, and 4.02% ash. The L-values (brightness) of the bread were significantly
lower as increasing amounts of sweet pumpkin powder were added (p<0.001). However, higher values for the a-value

(redness) and b-value (yellowness) were observed (p<0.01 for both values). The volume and baking loss rate decreased
when the sweet pumpkin powder was added. In contrast, the weight significantly increased as sweet pumpkin powder was
added (p<0.01) and the intensity of dark brown color increased. The outer side of the bread was balanced overall, but the
outer skin of the bread appeared darker as the amount of sweet pumpkin powder increased. The overall acceptability,
hardness (p<0.001), elasticity (p<0.01), cohesiveness (p<0.01), gumminess (p<0.01), and brittleness (p<0.001)
increased as sweet pumpkin powder increased as well. However, when sweet pumpkin powder was added at 12%, the
overall acceptability value was fairly low. Sensory parameters, such as taste (p<0.001), color (p<0.001), and flavor
(p<0.05) were observed when sweet pumpkin powder was used at 3% and these results were lower than the control.
Overall acceptability (p<0.001) was best when sweet pumpkin powder was used at 9% and the texture was best when sweet

pumpkin powder was used at 6%.
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<Table 1> Formulas of the white bread prepared by different ratio
of sweet pumpkin powder

Sweet pumpkin powder content (%o)

Ingredients 7 5 p 5 >
Strong flour 1000 970 940 910 88.0
Sweet pumpkin powder 0.0 3.0 6.0 9.0 120
Compressed yeast 3.0 3.0 3.0 3.0 3.0
Yeast food 0.1 0.1 0.1 0.1 0.1
Sugar 5.0 5.0 5.0 5.0 5.0
Salt 1.8 1.8 1.8 1.8 1.8
Shortening 4.0 4.0 4.0 4.0 4.0
Non-fat dry milk 3.0 3.0 3.0 3.0 3.0
Water 63.0 625 620 61.7 615
‘ Mixing ‘
{
‘ First Proofing ‘
\: 90 min at 27°C and R.H 75%
| Dividing of dough |
2 180 23
| Rounding |
{
‘ Bench time ‘
\2 15 min, Room Temp
| Moulding |
{
‘ Panning ‘
{
‘ Proofing ‘
\ 50 min at 38°C and R.H 85%
‘ Baking ‘
\ 40 min at 170°C/190°C
| Cooling |
2 90 min, Room Temp
‘ Bread ‘

<Figure 1> Bread Baking process by the straight dough method
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<Table 2> Color values of the white bread crumb prepared by different ratio of sweet pumpkin powder Mean+SD

Sweet pumpkin powder content (%)

Color values”

0 3 6 9 12 F-value (p value)
Lightness (L) 80.88£0.36  77.55+1.42° 75.94+0.61% 74.67+0.6™ 74.04+1.01¢ 26.34%%% (0.0002)
Redness (a) -1.60£0.01° 42740334 -3.26+0.32° -326+0.32° -1.010.02° 85.14%* (0.0073)
Yellowness (b) 11.58+1.26° 37.71£1.36 51.65+1.33¢ 59.75+0.45¢ 63.40+1.08° 1011.26** (0.0095)

DL: Lightness (white; +100~black; 0), a: redness (red; +100~green; -80), b: yellownesst (yellow; +70~blue; -70)

DMeans followed by the same letter in low are not significantly different at 0=0.05.

Sample was estimated to take mean of white bread added with sweet pumpkin powder 0, 3, 6, 9, 12% by three each and three times.
**p< 0] *¥**p< 001

<Table 3> Baking loss rate and specific volume white bread prepared by different ratio of sweet pumpkin powder

Mean+SD
Sweet pumpkin powder content (%)
Variables

0 3 6 9 12 F-value (p value)
Bread volume (mL) 2146.67£41.63")  2106.67£32.15>  1970.00£55.68°  1903.33£20.82¢  1906.67£30.55¢  26.76*** (0.0001)
Bread weight (g) 475.00+£2.65° 476.00+2.65* 482.33+2.52° 482.67+0.58° 484.671.16™  12.82%* (0.0029)
Specific volume (mL/g) 3.98 3.90 3.65 3.52 3.53
Baking loss rate (%) 12.03 12.22 10.68 10.61 10.25

YMean with same letters are not significantly different from row a, b, ¢, d mean by Duncan’s multiple range test at o=0.05.
Sample was estimated to take mean of white bread added with sweet pumpkin powder 0, 3, 6, 9, 12% by three each and three times.
**p< .01 ***p<.001
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<Table 4> Textural characteristics prepared by different ratio of pumpkin powder

Mean+SD

Sweet pumpkin powder content(%)

Variables
0 3 6 9 12 F-value (p value)
Hardness (g/cm?) 77.46£3.75%D 85.20+5.78% 99.67+10.13° 117.26+10.05 93.44+1.80% 13.60*** (0.0003)
Springiness (%) 81.06+3.00° 85.19+2.31% 87.69+3.64° 93.46+2.01° 85.2742.21% 8.50%* (0.0054)
Cohesiveness (%) 84.03%3.66° 89.0243.63% 97.71£6.01% 104.32+4.14¢ 94.45+4.06% 9.58%* (0.0011)
Gumminess (g force)  48.71£3.87° 57.75+1.81% 77.01%16.70° 93.61£9.57¢ 67.04+2.50% 11.51%* (0.0016)
Brittleness (%) 39.56+4.60° 49.20+1.73° 60.92+7.04° 94.28+1.73¢ 57.18+2.98° 75.31%%* (0.0001)

DMean with same letters are not significantly different from row a, b, ¢, d mean by Duncan’s multiple range test at a:=0.05.
Sample was estimated to take mean of white bread added with sweet pumpkin powder 0, 3, 6, 9, 12% by three each and three times.

#4p< 0] **%p< 001

<Table 5> Sensory evaluation of the white bread prepared by different ratio of sweet pumpkin powder

MeantSD

Sweet pumpkin powder content (%o)

Variables
0 3 6 9 12 F-value (p value)
Taste 3.89+1.50°) 3.79+1.34° 4.93+1.16° 5.38+1.27° 5.00+1.52° 7.78*** (0.0007)
Color 4.11£1.34® 3.61+1.29° 531+1.11° 5.10+1.11° 456+1.25°  12.02*%** (0.0000)
Flavor 3.79+1.37° 3.8241.12° 4.66+1.05° 4.72+1.25° 430+1.61®° 3.37* (0.0435)
Texture 4.43+1.55 439+1.26 5.03+1.24 4.69+1.65 4.59+1.45 0.92 (0.0523)
Overall acceptability 3.82+1.12° 3.75+1.01° 5.10£1.11° 5.21+1.18 474£1.40°  10.08*** (0.0001)

DMean with same letters are not significantly different from row a, b, ¢, d mean by Duncan’s multiple range test at o=0.05.
Sample was estimated to take mean of white bread added with sweet pumpkin powder 0, 3, 6, 9, 12% by three each and three times.

*p<.05 ***p<.001
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