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Abstract

The aim of this study was to investigate the effects of mulberry extracts on the physical characteristics of dough and
the quality characteristics of oddi bread. The peak time of all experimental doughs except ME 25 (25% mulberry extracts)
was suitable for breadmaking. The fermentation rate was decreased in accordance with the addition of mulberry extracts
and the pH of the dough was decreased from 5.96 to 5.29. L values of oddi bread decreased with increasing mulberry
extracts whereas, a and b values increased. The sensory evaluation indicated that crumb and crust color of the control
bread was the brightest among the experiments. Flavor and taste was high as the addition of mulberry extracts. The
overall acceptance was preferred at ME 25. Since the outcome of the mixograph at ME 25 tended to be low in bread-
making, the utility of mulberry extracts at 20% (flour basis) was appropriate.
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Table 1. Formula of bread dough added with mulberry

extracts for mixograph (3]
Samples’ Bread flour ME" Water Milk
Control 10 0 275 2.75
ME 10 10 1.0 2.57 2.57
ME 15 10 1.5 248 2.48
ME 20 10 2.0 2.39 2.39
ME 25 10 25 230 2.30

* ME 10, ME 15, ME 20 and ME 25 are added with mulberry
extracts 10, 15, 20 and 25% by flour basis.
™ ME: mulberry extracts.
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PT PV WT Integral
Sample . .

(min) (o) () (%o/min)
Control 3.52 74.32 39.10 190.49
ME 10 3.74 75.61 37.58 217.65
ME 15 3.82 75.58 31.82 217.26
ME 20 4.55 75.23 30.76 249.79
ME 25 5.10 76.57 2211 301.42

Fig. 1. Mixograph characteristics of Oddi bread added with
mulberry extracts: PT=peak time, PV=peak value, WT=
width of tale.
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Fig. 2. Volume changes of dough added with mulberry
extracts according to fermentation periods.
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Table 2. Characteristics of dough added with mulberry
extracts

Samples pH Stickiness(gs)
Control 5.96+0.08" 0.530.30°
ME 10 5.78+0.12° 0.81+0.22
ME 15 5.500.05 1.13+0.18"
ME 20 5.3740.08° 1.3940.17%
ME 25 5.29+0.14° 1.59:4£0.25°

" Means with different letters in each column are significantly di-
fferent at p<0.05(a<b<c< d).
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Table 3. Characteristics of pan bread added with mulberry extracts

809

Samples Hardness Cohesiveness Springiness Gumminess Chewiness
Control 10.300.47” 0.54+0.02° 0.88+0.03% 5.57+0.26" 4.93+0.39°
ME 10 8.800.42° 0.53+0.01% 0.88=0.01" 4.58+0.30" 4.10£0.11°
ME 15 9.100.31° 0.5140.02" 0.89+0.01° 4.63+0.30" 4.11£0.31°
ME 20 8.540.41* 0.53£0.01% 0.9120.01 4.55+0.24° 4.13+0.26"
ME 25 9.390.55° 0.50+0.01° 0.86+0.02° 4.67+0.27" 4.00£0.31°

" Means with different letters in each column are significantly different at p<0.05(a<b<c).

Table 4. Color values of Oddi bread added with mul-
berry extracts

Color values

Samples

L a b
Control  79.94+0.01°" -481£0.03  21.2720.01°
ME 10 69.24+0.07° 1.7140.03° 29.16+0.05°
ME 15  62.96+0.00° 2.85+0.02° 30.330.00°
ME 20  59.67+0.00° 3.74+0.03° 31.92+0.00"
ME 25  58.24+0.00° 4.3740.02° 32.39+0.04°

" Means with different letters in each column are significantly di-
fferent at p<0.05 by Duncan's multiple range test(a<b<c<d<e).
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evaluation of Oddi bread added with mulberry extracts

Characteristics

Control ME 10 ME 15 ME 20 ME 25
Crumb color 1.18+0.39" 2.29+0.59° 3.18£0.39° 4.12+0.60° 4.410.51°
Crust color 1.82+0.88" 2.53£0.72° 3.00£0.35° 4.12+0.70° 4.1840.53
Air cell size 2.82:0.64° 3.0040.61° 3.06£0.66" 3.41£0.87™ 3.53+0.72¢
Cell uniformity 3.1240.78 2.8241.01 3.1240.86 271%1.16 2.47+0.87
Firmness 2.65+1.17 3.06£1.09 2.8240.95 2.5940.87 2.88+1.17
Springiness 2.82+1.01 2.94+1.25 3.18+0.88 2.89+0.93 3.18+1.07
Moistness 2.65+1.00° 2.88+0.78" 2.8240.64° 3.7140.69° 3.59+1.06"
Flavor 1.590.94° 2.59+0.80° 3.12+0.50° 3.71%0.59° 4.3520.70°
Taste 3.10£0.90° 3.06:0.66° 3.240.56" 3.65£0.72" 3.8241.10°
Overall acceptance 2.7140.85" 3.10+0.90° 3.24+0.66™ 3.59+0.71% 4.10+0.90"

" Means with different letters in each row are significantly different at p<0.05 by Duncan's

multiple range test(a<b<c<d<e).
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