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Abstract

The quality characteristics of bread added with the levels of 0%, 1.0%, 2.0%, 3.0 and 4.0% prickly pear powder
were investigated. Mixing water absorption capacity was increased by increasing amounts of prickly pear powder.
Mixing time of dough was increased compared to that of wheat flour by added prickly pear powder, while it
decreased as prickly pear powder content increased. Dough stability of wheat flour added with 1.0% prickly
pear powder was similar to wheat flour dough, while decreased by increasing amount of prickly pear powder
at the range of 2.0~4.0%. Pasting temperature(66.1~66.9C) of wheat flour added with 1.0%, 2.0%, 3.0% and
4.0% prickly pear powder was lower(67.8°C) than that of wheat flour. Peak viscosity(2,226~2,375 cp) of wheat
flour added with 1.0%, 2.0%, 3.0% and 4.0% prickly pear powder were higher(2,288 cp) than control, and
increased with increasing amount of prickly pear powder. Setback(797~750 cp) of wheat flour added with 1.0%,
2.0%, 3.0% and 4.0% prickly pear powder were lower(803 cp) than that of wheat flour, and decreased with
increasing amount of prickly pear powder. The volume of dough added with prickly pear powder decreased
compared to that of the wheat dough. The specific loaf volume of bread added with prickly pear powder
decreased(8.0~18.5%) compared to that of the wheat bread. Color of crumb was deep red gradually with the
increasing amount of substituted prickly pear powder. Hardness, adhesiveness, gumminess and chewiness of bread
were increased gradually with the increasing amount of substituted prickly pear powder but the springiness was
decreased.

The sensory evaluation showed that bread of wheat flour added with 2.0% prickly pear powder was superiority
than the wheat flour bread.
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Table 1. Bread formula (based on baker's %)
Ingredient content
Treatments Wheat  Prickly pear Sugar Shortning Salt Compressed Water
flour powder (6%) (4%) (2%) yeast(3%) (60%)
Control 600 0 36 24 12 18 360
Wheat flour 99% +
. 594 6 36 24 12 18 360
Prickly pear powder 1%
Wheat flour 98% + 588 12 36 2% 12 18 360
Prickly pear powder 2%
Wheat flour 97% +
. 582 18 36 24 12 18 360
Prickly pear powder 3%
Wheat flour 96% +
576 24 36 24 12 18 360

Prickly pear powder 4%
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Table 2. Texture analyzer conditions for deter-
mination of bread texture

Items Conditions

Instrument Texture Analyzer(Stable Micro Sys-

tems, TAXT 2i/25), England

Sample size H 13 mm

Probe 45 mm diameter sylinder
Option Return to start

Pre test speed 1.0 mnvs

Test speed 1.0 mm/s

Post test speed 1.0 mnv/s

Strain 75.0%

Trigger force Auto-5.0 g
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Table 3. Farinogram characteristic of wheat flour added with prickly pear powder

Prickly pear powder(%)

Items
0 1.0 2.0 3.0 4.0
Water absorption(%s) 63.7 64.2 65.6 66.2 674
Mixing time(min) 2.8 10 9.3 8.3 6.8
Stability(min) 20 17.6 9.0 5.8 5.0
Weakness(BU) 25 40 85 130 160
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Table 4. RVA paste properties of wheat flour added with prickly pear powder

Prickly pear powder(%)

frems 0 1.0 2.0 3.0 4.0
Pasting temp.(C) 67.85 66.9 66.2 66.1 66.2
Peak viscosity(cp) 2,288 2,226 2,314 2,296 2,375
Setback(cp) 803 797 795 759 750
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Table 5. Effect of prickly pear powder on dough volume

Prickly pear powder(%)

Item
0 1.0 2.0 3.0 4.0
Loaf volume 451.747.6" 440.0£10° 426.7+5.8° 416.745.8° 400.010°
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Table 6. Effect of prickly pear powder on loaf volume

Prickly pear powder(%)

Itesms
0 1.0 2.0 3.0 4.0
Loaf volume 1901.7 £12.5° 1763.3 +10.4° 1659.7 +9.5° 1631.7 +7.6° 1616.7 +£7.6°
Loaf weight 394 398 400 404 410
Specific loaf volume 4.82+ 0.03° 443+ 0.02° 4.1440.02° 4.03+0.02° 3.93+0.02°

Meantstandard deviation; n=3.
Values in a row with different superscripts are significantly different at 95%.

Table 7. Color of crumb added with prickly pear powder

Prickly pear powder(%o)

Items
0 1.0 2.0 3.0 40
L 76.6 +0.83° 71.8 +0.19° 603 +1.84° 53.8 £0.53° 51.1 147
a -2.4 +0.31° 1.6 £0.50° 114 £0.45° ¢ 19.7 +0.95° 24.7 £0.13°
b 12.5 +1.58° 212 +1.27° 20.8 +0.65 20.6 +0.93" 20.5 20.31°

c 12.74+1.62° 21.29+1.314 23.80+0.76° 28.564+1.22° 32.20+0.29°
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Fig. 1. Loaf volume and crumb of bread added
with prickly pear powder.
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Table 8. Texture of bread added with prickly pear powder

Prickly pear powder(%)

Items
0 1.0 2.0 C30 4.0
Hardness 10264 + 0.17° 1032.1 + 8.3° 882.6 + 9.5 1067.6 +11.1° 1168.1 +14.3
Adhesiveness ~0.27+ 0.02° —0.12+ 0.02° —0.26+ 0.01° -0.32+ 0.01° ~0.45+ 0.04
Springiness 0.96+ 0.004° 0.96+ 0.005" 0.95+ 0.004° 0.94+ 0.004° 0.94+ 0.008°
Gumminess 655.4 £12.7° 664.1 £14.0 580.8 +13.2¢ 683.1 £16.8° 760.7 +14.5°
Chewiness 627.3 £13.1° 6364 + 7.5 553.6 £10.1° 6437 = 9.3° 713.4 £14.1°
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Table 9. Sensory evaluation of bread added with prickly pear powder

Prickly pear powder(%)

Items
0 1.0 20 30 40
Color 5.8+1.03% 4.8+1.75° 7.6+1.34° 6.6+2.06™ 5.242.20°
Flavor 5.4+1.26" 5.4+1.26" 6.2+1.39" 4.8+0.63° 4.6+1.83°
Mouth fill 5.0£1.63° 4.8+1.13° 5.6+1.34° 5.0£1.63° 4.6£1.57
Taste 52+41.13° 5.4+1.83% 6.6+1.57 5.4+1.83% 4.6+:183°
Chewiness 5.2+1.13° 524175 6.8+1.98" 6.0+2.16™ 4.8+1.75°
Overall acceptability 5.441.26° 6.0+1.84" 6.841.13° 6.2:1.68° 5.0£2.10°
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