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Effect of Skim Glutinous Millet Bran Powder on Rheological Properties of Wheat Dough and
the Quality of Steamed Bread
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Abstract: In this study, the effect of skim glutinous millet bran powers with two different particle sizes (100-200 and
400 mesh) on dough rheological properties was explored, and the effect on the quality of steamed bread was evaluated by
adopting a combination of sensory evaluation and texture analysis to determine the optimum addition amount of millet bran
powder. The results showed that farinograph properties of dough were improved by adding either of the two millet bran
powders at a level of 6%; however, both millet bran powders deteriorated the extensibility, which was not significant when
100-200 mesh millet bran powder was added at a level ranging from 4% to 6% and 400 mesh millet bran powder at a level
between 6% and 8%. As more 100-200 mesh millet bran powder was added, the whiteness value of steamed bread dropped
steadily, and better hardness, flexibility, chewiness and resilience and higher sensory scores were observed when the addition
level was in the range of 4% to 6%. But 400 mesh millet bran powder had a relatively small effect on the whiteness value
of steamed bread, and better texture properties were achieved when added at a level smaller than 6% while giving a sensory
score higher than that obtained by adding 100-200 mesh millet bran powder. These results lead us to conclude that the aging
of steamed bread can be delayed by proper addition of millet bran powder with recommended levels of 4%—6% and 6%—-8%
for 100-200 and 400 mesh millet bran powder, respectively.
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Table1 Criteria for sensory evaluation of steamed bread
BH VP oy pritk
b o LASEBURE, WWH=23 mL/iglHilis, WA T
0.1 mL/g#11 7
s 15 RBOGH, B, BEN: 1211593 M 9.1~1245

RIMARE, AR, TRRAXFR: 1~9 5
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Table2 Farinogram properties of wheat dough with the addition of

rice bran powder
B W% K% TERO [El/min F2E R A/min - S540FE/FU

0 57.8 6.6 117 39.0

2 60.1 8.2 122 41.0

4 61.0 72 13.0 430

lo%é% A 6 62.0 68 105 £50
8 61.8 62 8.0 510

10 62.8 54 8.1 520

12 63.3 50 14 56.0

0 57.8 6.6 117 39.0

2 60.1 8.6 13.6 40.0

4 60.9 70 126 440

400 FHRAR 6 61.3 6.6 10.1 50.0
8 61.8 62 8.8 520

10 62.2 5.7 8.0 480

12 62.7 55 76 57.0

R3 RKEEREMERSHRSBAARE

Table3 Correlation analysis between rice bran powder concentration

and farinogram properties

TiH oK BRI R RER TR S5

100~200 F KB IIRE  0.942%%  —0.813 —0.883% 0.965%*
400 H RAR A I 0.932%%  —0.743 —0.898% 0.920%*

VE e BEAIE (P <0.05) ;5 s lEFHIL (P <0.0D. £5[H.
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Table4 Extensogram properties of wheat dough with the addition of rice bran powder
545 min {90 min {135 min
Fn L% [zl A wRBR R fHi [l [Zi R T A v | ) MA mEREA sk Rt
fit f/em J#/mm fA/FU (FU/mm) fitE/em J¥ /mm BLA/FU (FUmm)  fE&fem  Emm  HAFU (FUmm)

0 104 152 434 29 108 140 505 3.6 121 133 515 39

2 103 150 454 30 106 131 517 39 120 131 524 40

4 99 143 465 33 107 127 537 42 116 126 545 43

10%%% H 6 94 142 478 34 102 130 556 43 110 128 564 44
8 80 133 489 37 88 122 588 4.8 95 116 593 5.1

10 72 124 520 42 79 105 624 59 83 98 630 6.4

12 67 103 545 53 72 98 652 6.7 79 89 661 74

0 104 152 434 29 108 140 505 3.6 121 133 515 39

2 104 152 450 3.0 105 134 513 38 122 131 519 4.0

. 4 100 147 462 31 105 130 538 4.1 117 128 545 43
ﬁ}‘é%)*; 6 95 144 475 33 102 131 554 42 112 128 562 44
8 82 139 486 35 91 127 584 4.6 96 124 590 48

10 71 128 521 4.1 81 110 621 5.6 85 103 629 6.1

12 69 107 548 5.1 71 107 648 6.4 80 95 664 7.0
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Table5  Correlation analysis between rice bran powder concentration
and extensogram properties
H (RN min - WHARE  WEERE RAHET ol
ok 45 —0.971%* —0.937** 0.983#* 0.923%*
100~200 H7 _ s — - ok ok
HER R 90 0.943 0.938 0.987 0.948
135 —0966"*  —0.927** 0984+ 0.9307%*
" — 45 —0.962%* —0911* 0.976** 0.908*
L4O%§éﬁ% 90 —0.942%%  —0.930%* 0.986%* 09447
135 —0.9607* —0.896* 0.980%* 0.919%*
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Table 6 Sensory evaluation of steamed bread

Hefh BmEe WA mBR M BF 4B W BF Sk Ep
0 141204 49202 131204 99102 141202 183206 130204 49202 924228
1 121202 49102 128203 98203 131202 179103 128203 49202 882120
4 114402 49102 121204 91403 131402 172403 126202 49402 852420

100~200 H .
- 6 104202 49202 117403 81202 124202 15,4i0.? 126205 49202 804223
8 94102 49102 116202 79402 113402 139105 119206 48103 757424
10 89202 49202 110204 71202 L1203 120204 116205 49502 716124
12 87105 48103 106203 70103 106402 116204 119104 49102 701426
0 141204 49202 131104 99102 141102 183206 130204 49102 924226
1 131206 49202 129105 99102 140103 181202 128203 4902 906123
0 4 116202 49202 124102 91202 137104 173205 126202 49102 865121
- 6 112203 48203 119102 82403 134102 171206 126206 49202 840£27
" § 106402 4902 113203 82103 128403 154107 119206 49102 800428
10 96102 48403 1L1£02 8.1£02 126203 129405 118205 49+02 758424
12 92405 48203 101202 70202 12303 119105 120205 48203 72228
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54 2015, Vol.36, No.07

E6miltl=

100~200 H KR 1018k, U BTRLAR I/ B RR X
(DN R fial 2 kN

2471
55l —+100~200 EKHH;

o 7 —=— 13400 FKHH

2 20

T

K

= 16
14 1 1 1 1 1 1

0 2 4 6 8 10 12
KBTI /%

1 REEE IR X8 L A r R ni

Fig.1  Specific volume of steamed bread
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Fig.2 W, value of steamed bread
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Fig.3  Textural profile analysis of steamed bread
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BEAR— 3. 1K T — 7 THORBR I € 27 4 rp &5 SR K 5
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Table7  Effect of rice bran powder on steamed bread springiness
\ m #tE/mm
Fi g — —
L HOR FIR FoR 3R
0 09380017 088710018  0.847£0.018  0.787£0.014
2 089720019  0.889+0013  0.839£0.006  0.765+0.018
4 089240016  0.878+0014  0.848+0.017  0.766+0.018
10%;%)} B 6 083640025 086940014 083940009  0.753+0.009
8 08580022  0.801+0.007  0.807+0.013  0.751%0.017
10 086120019 07810012  0.785+0.013  0.725+£0.019
12 08360012  0778+0.023  0.756£0.015  0.721£0.021
0 09380017 08870018 084710018  0.787+0.014
2 093420019 0.826+0015 079220012 0.799+0.016
} 4093420018 0.798+0.003 07760015  0.765+0.018
’“J‘%f K 6 0894£0016  0771£0016 077240023  0.763%0.012
8 08512002 077110012 077520022  0.787+0.016
10 086620028  0769+0018  0.753+0.012  0.753£0.012
12 08560017 076310017 075240006  0.742+0.005
F8  RERXTELMEEHEWE
Table8 Effect of rice bran powder on steamed bread hardness
- @u Bl
/% FO0k FIK FOK 3K

2381.1681100.231 49300351 167.887  5620.771£187.308  7083.888L104.201
3469.503189.093 6278300154761  7936.784106.300 8765236133318

0

2

4 4697316132078 9667206165344 10540.9362114.300 10 857.805£109.309
100~200 A 6
8

prems 5578.6861146.092  1101L782£154739  14676.134156.300 15 111.829+163.217

1

7029448145457  13014.6941 132442 16685.3181189.521 16 139.002£198.321
10 7502337165709 1407632712554 171652652 156317 17963.213£153.219
I I

12 824167178981 14582097 154419 18099.3751167438 19 7284381187351
0 2381168100226 4930.035+167.890 5620.771£187.313  7083.888104.200
2 3U7273£103980  5197.606£154532  7050620+156432  §460.933+109.518
4 3505512£145804 5876216148094  7756.172£154320  8536.799£163.201
6
8

%2&5 4423363299027 6606.802£130428 9708245 187.341  11394.8611189.322
4881.290£165.092 8756327179438  10365.761156.328 11365.276+198.318
10 6650611187.978  9478.1661154927 124213102 145.752  12045.170£200.334
12 73684402179.383  9838.032+132.563 13 865.068 178439 15439.6561234.232
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