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Quality characteristics of the bread with sprouted brown rice flour

Ji-Ho Choi
Dept. of Food Science and Technol., Sunchon National University

Abstract

Breads were prepared with the addition of sprouted brown rice flour(SBRF) as a funtional ingredient up to 50%,
and their quality characteristics were evaluated through analyses of proximate composition, amino acid by HPLC,

fatty acid by GC, and sensory evaluation.

The optimum amount of SBRF for bread preparation was 30%(w/w). The more SBRF was added, the greater the
proximate components such as ash, crude protein, crude fat, fiber and amino acid content were, although the baking

quality such as volume decreased.

The results of sensory evaluation for bread showed that the more SBRF was added, the lower the scores of color,
appearance, texture and the feelings in the mouth were, but the higher the score of taste.
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Table 1. Formulation of bread (49 :g)

ingredients conrol”  A? B ¢ DY E°
bread flour 1,300 1,170 1,040 910 780 650
brown rice flour 0 130 260 390 520 650
water 832 832 832 832 832 832
yeast 325 325 325 325 325 325
yeast food 1.3 1.3 13 13 13 13
salt 26 26 26 26 26 26
sugar 65 65 65 65 65 65
butter 52 52 52 52 52 32
milk 39 39 39 39 39 39
gluten 39 39 39 39 39

"Control: Bread of wheat flour

?A: Bread added with brown rice at 10%
?B: Bread added with brown rice at 20%
“C: Bread added with brown rice at 30%
“D: Bread added with brown rice at 40%
9E: Bread added with brown rice at 50%
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Table 2 . Analytical condition for amino acid analyzer

items conditions
Instrument LKB 4150, Alpha autoanalyzer
Col Ultrapak 11 cation exchange resin,

6mm X 200mm

pH 3.2, pH 4.25, pH 10.0, sodium citrate
Flow rate Buffer 35ml/hr, ninhydrin 25 ml/hr
Column temp. 50~80°C

Injection volum 80yl

Buffer solution

Table 3. The condition of gas chromatography for
analysis of fatty acids

items conditions
Instrurnent Hewlett-Packard 5890A
Detector Flame ionization detector(FID)
Column 15% DEGS on chromosorb W,

glass column 3m X 4mm

Carrier gas N;
Oven temp. 130~190°C(7°C/min, after 2min)
Injection temp. 250°C
Detector temp. 250°C
Flow rate 35 ml/min
Chart speed 0.2 cmjmin
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Table 4. Loaf volume and weight of bread added with

e A8 £4 54 17

Table 5. Proximate composition of bread added with

sprouted brown rice flour brown rice flour (%)
control A B C D E samples  control A B C D E

volume(ml) 2210 2208 1985 1918 1668 1465 moisture 3642 3630 35.61 36.89 37.12 36.63
Relative Volume(%) (100) (99.9) (89.8) (86.8) (75.5) (66.3) ash 196 207 223 225 255 283

weight(g) 545 545 545 550 555 560
samples shown in Table 1.
Each value is the average of three determinations.
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crude protein  7.09 732 939 943 1063 1091
crude fat 321 342 443 458 468 492
crued fiber 0.17 018 0.19 027 035 038
reducing sugar 9.02  9.12 1020 1031 1042 10.51
samples shown in Table 1.

Each value is the average of three determinations.
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Table 6. amino acids contents in bread added with

sprouted brown rice flour (%)
amino acid control A B C D E
Asp 077 079 078 0.80 081 081
Thr 030 032 033 033 034 034
Ser 042 042 043 044 045 045
Glu 1.49 150 1.57 161 165 1.66
Pro 0.39 039 040 041 042 042
Gly 037 037 038 039 039 040
Ala 049 048 049 050 051 0.52
Cys 012 016 017 0.17 018 0.19
Val 0.51 051 052 054 053 052
Met tr tr tr  0.08 008 008
Iso 036 039 040 041 042 043
Leu 068 067 067 0.68 068 0.68
Tyr 037 038 039 039 040 042
Phe 043 045 046 047 050 0.52
His 019 021 022 025 026 026
Tyr 037 039 039 040 048 049
Lys 0.11 0.12 011 012 013 0.13
Arg 0.67 068 068 069 071 072
total 737 755 771 799 823 832
tritrace

samples shown in Table 1.
Each value is the average of three determinations.
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Table 7. Contents of minerals in bread added with

3

Table 8. Contents of free fatty acids in bread added

sprouted brown rice flour (mg%) with sprouted brown rice flour (%)
samples control A B C D E fatt;
K 3566 3996 4079 46.19 5287 5406 acig control A B ¢ D E
Ca 494 531 5.56 5.98 6.17 6.56 16:0 2241 2258 21.72 2239 2263 2220
Na 120.64 12021 12477 11871 10336 125.06 18:0 457 464 457 450 456 4.45
Mg 711 723 7.50 9.43 7.29 9.45 18:1 3622 3334 3455 3437 3626 37.06
Fe 1.12 1.23 1.57 2.12 225 245 18:2 3425 36.15 3590 3563 3332 3301
Cu I o tr T r r 18:3 255 329 326 311 323 328
samples shown in Table 1. total 97.45 96.71 96.74 96.89 96.77 96.72
tr-trace samples shown in Table 1.

Each value is the average of three determinations.
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Results are represented as percentage of total fatty acid.
Each value is the average of three determinations.

16:0,palmitic acid ;
18:2,linoleic acid ;

18:0,stearic acid ; 18:1,oleic acid

18:3,linolenic acid
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Table 9. Sensory characteristics of bread added with sprouted brown rice flour
treatment color flavor appearance crumb texture mouthfeel overall preference
control 461104 2.24+0.6 4.73+0.6 4.52+0.1 3.89+03 257+0.1°
A 443106 2.42+0.9 461+0.7 391+03 3.63+0.3 3.0340.5°
B 3.3940.5 2.68+0.5 4.06+0.7° 2.90+0.9 3.61+0.1 4.5440.7"
C 3.024+0.7 3.39+05 3.98+02° 2.69+0.7 2.72+0.3 5.79+0.7°
D 298404 3.65+0.7 1.83+£0.1% 2.4210.6 2.46+0.5 7.78+0.5"
E 2.96+0.6 391+04 1.104£0.2° 2.24+0.1 221402 779409

samples shown in Table 1.

Means with the same letter are not significantly different(p<0.05)
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