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Bread Quality with Boiled Wax Gourd (Benincasa hispida)

In-Ok Ju*, Gi-Tai Jung, Jeong Ryu, Joung-Sik Choi, Yeong-Geun Choi and Young-Soo Kim'
Jeollabuk-do Agricultural Research and Extension Services
'Department of Food Science and Technology, Chonbuk National University

Effects of mashed wax gourd (Benincasa hispida) on texture and sensory quality of bread were evaluated.
Farinograph results revealed increase in mechanical tolerance index (MTI) and water absorption, and decrease
in dough stability with the addition of wax gourd. Addition of wax gourd also decreased loaf weight and volume.
L, a, and b values of crust decreased with increasing addition of wax gourd, Whereas no effect on the color of
crumb. Firmness of bread crumb increased with the addition of wax gourd at 67%, resulting in significant
increases in hardness, gumminess, and chewiness of bread. Sensory evaluation revealed that acceptable quality
of bread could be obtained by the addition of wax gourd up to 50%.
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Table 1. Baking formular based on flour percentage

Ingredients Content (%)

‘Wheat flour 100
Salt 15
Yeast 5.0
Milk powder 4.0

Water (wax gourd) variable (0~67)
Sugar 6.0
Shortening 3.0
Dough conditioner 0.5
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Table 2. Conditions for texture analysis of bread using texture
analyser

Pre test speed 3.0 mm/s
Test speed 1.0 mm/s
Post test speed 5.0 mm/s
Distance 10 mm
Trigger type Auto, 10 g
Probe 25 mm, Cylinder type
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Fig. 1. Farinograms of doughs prepared with 50% of wax
gourd instead of water.

Top: wax gourd added without any treatment, bottom: wax gourd
added after boiling at 95~100°C for 10 min.
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Fig. 2. Doughs after 2nd fermentation prepared with 50% of
wax gourd instead of water.

Top: wax gourd added without any treatment, bottom: wax gourd
added after boiling at 95~100°C for 10 min.
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Table 3. Farinograph data for wheat flour-wax gourd composites
Wax gourd” Water absorption Dough development time Dough stability Mechanical tolerance index
content (%) (min) (min) B.U)
Control 619 35 52.0 10
10% 63.5 30 50.0 20
30% 65.5 3.0 24.7 40
50% 722 2.5 24.0 50
67% 72.4 2.5 237 50

LControl: Water 63%, 10%: Wax gourd 10%+water 53.5%, 30%: Wax gourd 30%-+water 34.5%, 50%: Wax gourd 10%+water 53.5% , 67%: Wax

gourd 67%.
Wax gourd added after boiling at 95°C for 10 min.
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Table 4. External properties of bread with different wax gourd levels

Fh2AE IS A 35 WA 2 (2003)

Wax gourd content” Loaf volume (mL) Specific volume (mL/g) Loaf weight (g)
Control 1,710.7 38.1* 429+0.11° 399.2+3.89
10% 1,601.5 £65.2° 4.04+0.07° 396.6+3.3*
30% 1,625.6+£32.1° 4.10£0.08* 396.7+2.07
50% 1,657.0£52.4® 4.16+0.14® 398.2+34*
67% 1,633.8 £ 16.6° 410£0.04% 398.4+0.6*

USame as Table 3.

“Means followed by different letters within columns are significantly different at p=0.05 by Duncan's multiple test.

Fig. 3. Breads after baking at 200°C for 25 min prepared with
50% of wax gourd instead of water.

Left: wax gourd added without any treatment, right: wax gourd
added after boiling at 95~100°C for 10 min.
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Fig. 4. Cut loaves of bread with different wax gourd levels.
Wax gourd content: Same as Table 3.
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Table 5. Color values for crust and crumb of bread with different wax gourd levels

Crust
Wax gourd content”
L a b
Control 494+1.12 8.46+0.36" 133£0.7*
10% 46.71£3.0° 8.2510.39" 123+£1.1%
30% 4791£2.0* 8.0410.15* 12.3£0.8®
50% 448+£2.1% 8.18+0.41° 113+1.1°
67% 37.84+2.8° 5.60+1.00° 6.9+1.8°
Crumb
Wax gourd content”
L a b
Control 81.7£0.53N8% -0.27 £0.06™ 10.5£0.17%
10% 81.7£1.13 -0.28+0.03 10.4£0.67
30% 81.61£0.60 -0.29+0.04 10.7£0.21
50% 82.5+2.22 -0.32£0.06 10.7+0.17
67% 80.6t1.62 -0.26 £0.04 10.8£0.25

USame as Table 3.

»Means followed by different letters within columns are significantly different at p=0.05 by Duncan’s multiple test.

»Not significant.



22| FoHBenincasa hispida)s 2713 whe] 22 B4 199

Table 6. Texture parameters of cut loaves with different wax gourd levels

Wax gourd” content Hardness (g) Springiness Cohesiveness Gumminess Chewiness
Control 872.0%2 (£49.5) 0.970* (£0.005) 0.726° (£0.009) 627.0° (£33.2) 607.4™ (+£37.5)
10% 863.3* (+£10.5) 0.951° (+£0.018) 0.733% (+£0.006) 632.7°(£31.3) 601.7" (+69.9)
30% 841.7° (£67.0) 0.940° (+0.010) 0.744* (+0.008) 618.8°(+48.9) 581.7°(£42.2)
50% 837.7° (£12.0) 0.946" (£0.004) 0.744* (£0.011) 623.2°(+36.4) 589.6° (£59.4)
67% 91332 (£32.3) 0.952° (£0.011) 0.740* (£0.011) 675.8* (£44.0) 643.4* (=47.1)

USame as Table 3.

PMeans followed by different letters within colurnns are significantly different at p=0.05 by Duncan’s multiple test.

Table 7. Sensory evaluation score of bread with different wax gourd levels

Wax gourd content” Appearence Flavor Texture Overall acceptability
Control 6.7 (£1.H)? 6.4 (£0.8? 6.2(x£1.0* 6.9 (0.8
10% 6.1 (=0.3) 6.3(£0.5? 6.0(x0.7? 6.3 (£0.5)
30% 6.0(=0.7¢ 64 (x£0.7)? 6.2 (1.2 6.5(£0.7)"
50% 6.3 (0.6 6.5(x0.6)* 6.1(x1.1)7 6.7(L£1.0)a
67% 50(+0.5)F 59(£0.5)° 4.7(+£09)° 51(X07)°

DSame as Table 3.

PMeans followed by different letters within columns are significantly different at p=0.05 by Duncan’s multiple test.
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