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Abstract

The overall effects of black rice wine (BRW) on black rice bread were examined through the gluten washing
test, mixograph and image analysis by CrumbScan. Commercially produced black rice flour had a much lower
amount of gluten than the strong flour. However, the mixture with 30%(flour basis) black rice flour and 70%
strong flour exhibited a good indication for bread making showing 30% wet gluten and 14% dry gluten. In the
mixogram results, the peak time showed the highest value for 10% added BRW, indicating an inappropriate
level at 50%, and the changes of tail width after 8 minutes expressed that the dough became soft and sticky
with increasing addition of BRW. The volume of bread was increased when BRW was added, and showed the
highest value at 20% BRW. In relationship between the volume and bread characteristics, volume showed a
highly negative relation with crumb fineness (r=-0.678) and a positive relation with crust thickness (r=0.693).
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Table 1. Fomulas for black rice bread with black rice wine(flour basis %)

Ingredient Control” BW10” BW20” BW30" BW40” BW50”

Strong flour 70 70 70 70 70 70
Black rice flour 30 30 30 30 30 30
Water 60 54 48 42 36 30
Black Rice Wine 0 6 12 18 24 30
Sugar 8 8 8 8 8 8
Yeast 3 3 3 3 3 3
Margarine 3 3 3 3 3 3
S-500" 15 15 L5 L5 L5 L5
Salt 1.5 1.5 1.5 1.5 1.5 1.5
Dry milk 2 2 2 2 2 2
Y Control : Water 100% Y BW 10 : Water 90% + Black Rice Wine 10%

3 BW 20 : Water 80% + Black Rice Wine 20%
9 BW 40 : Water 60% + Black Rice Wine 40%
» Dough improver

g2 28] 3ers] x| #2018 A 62.(2005)

9 BW 30 : Water 70% + Black Rice Wine 30%
9 BW 50 : Water 50% + Black Rice Wine 50%
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Table 2. Measurement of gluten status by AACC method
38-10

Gluten status SF” SF+BRF”  BRF’
Wet gluten(%) 34 30 20
Dry gluten(%) 16 14 7
Baked gluten (mL) 36+1.732 32+1.0 21.3+1.155

Specific volume(mL/g) 8.57 9.14 11.21
Y SF: strong flour only

? SF+BRF: strong flour 70% + black rice flour 30%

» BRF: black rice flour only

Table 3. Mixograph characteristics of bread dough with
black rice flour at different amount of black rice wine
Peak time Peak Right of slope Width of

(Min.) value (%) (%/Min.) tail (%)
Control 3.05 59.594 -0.800 22.878
BWI10 3.69 58.969 -3.615 16.501
BW20 3.37 58.890 -3.173 15919
BW30 3.08 57.370 -3.311 12.380
BW40 3.05 55.828 -3.500 12.268
BWS50 2.76 55.349 -3.084 11.156
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Fig. 1. Mixograms of bread dough with black rice flour at

different amount of black rice wine
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Table 5. Correration coefficients among characteristics of
black rice bread at different amount of black rice wine

5859 Al 2E FA9 B B2 A9 #H fineness elongation _thickness
(r=0.693, p<0.0)E YEINA, F37F AZ we 3 Volume 1.00
A9 FARE FAYAE A2 Yeigrth oj¢ g Crumb 067" 1.00
2% Ad9 FA gess 4w ¥ir 27} fineness '
(Lee KSS} Noh WS 2002)3H= AZ= th2H o)A uh, 050 0510 100
elongation
SelEY A7tz A% wEe] FAZAG BE RrE o
U 06937 0486 0535 1.00
7t2 AlREHAT 7139 294, 49 293 44 A thickness : : : ‘
T B2 79 FAE JeERyol NZY HEHE &0 Contrast  -0.693" 0485  0499° -0.866"  1.00
Age) Bad 2 IFE vAS € 5 IA% AR " Correlation is significant at the 0.05 leve!
o FAS Mol "rjele] AALE M =2 B BA ™ Correlation is significant at the 0.01 level
Table 4. Results of characteristics for black rice bread at the different amount of BRW"
Control BW10 BW20 BW30 BW40 BW50
Volume 1674.73+7.9" 1690.67£117.4°  2006.59+163.5°  1766.66+152.8"  1787.53+116.5°  1742.51+81.1°
Crumb fineness  744.20+10.5™ 746.75+58.4 696.0622.7 750.52+67.8 759.31+35.4 761.66+13.3
Crumb elongation 1.527+0.80™ 1.460+0.18 1.437+0.64 1.487+0.68 1.480+0.11 1.437+0.25
Crust thickness  0.110+0.00™ 0.077+0.12° 0.150+0.03" 0.110+0.03° 0.137+0.04" 0.14320.02°
Contrast 0.416+0.02> 0.447+0.01° 0.367+0.01° 0.407+0.03° 0.387+0.02" 0.393+0.02"°

Y Black rice wine

Means denoted by the same letter are not significantly different for each row (P<0.05)
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