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Processing Technology of Steamed Bread Made with Bean Curd Residue
LI Bo,LU Fei, WANG Dong-ling, SUN Jun-liang

(School of Food Science , Henan Institute of Science and Technology, Xinxiang 453003 , Henan , China)

Abstract: Bean curd residue( BCR)is the by-product of tofu and soybean milk manufactures. It contains 36.2% dietary fiber
and 17. 8% protein,and can improve the nutritional value when adding it into steamed bread. The objective of this paper was to
assess the sensory qualities and textural properties of steamed breads made with BCR addition at different levels. The effects of
the addition amounts of BCR powder, gluten and yeast on the sensory qualities, specific volume and texture profile analysis
('TPA) properties of steamed breads prepared with traditional method were investigated. Based on single factor and orthogonal
experiment , the optimal technical parameters for steamed bread were wheat flour 85 g, BCR powder 15 g, gluten 1 g, yeast
0.6 g,and fermentation time 120 min. The steamed bread made with these conditions had good sensory and textural qualities.
The observation of environmental scanning electron microscope ( ESEM ) of steamed breads showed that the addition of BCR had
negative effect on gluten network and influenced the water absorption and gelatinization of starch for the stronger hydroscopicity
of BCR. Adding gluten powder could improve gluten network and increase the gas retention ability,as a result many bigger gas
pores were kept in steamed bread. The results of this study demonstrate that replacing part of wheat flour with BCR to make
steamed bread was a potential effective way for utilizing BCR.
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Table 1 Sensory test standard of steamed bread
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Table 2 Effect of addition of bean curd residue on the quality of steamed bread
LIS I Lo S 4t B Bk JALZS i GRS
BCR level/g+100g ™" Specific volume  Appearance Structure Elasticity and tenacity ~ Viscidity Flavor Color Total score
0 20.0£0.1 12.0£2.0 12.0%1.3 17.0 £2.6 11.0£1.8 3.0x1.0 9.0x0.4 84.0x1.9
5 20.0£0.1 12.8£1.3 11.8£1.0 16.0 £2.0 13.0+£1.3 3.5x0.9 7.9x1.0 85.0x4.6
10 19.0£0.2 13.3+1.4 12.8+1.3 15.5£2.6 12.3+1.4 3.0x0.4 7.7+£1.0 83.6x6.1
15 18.0+0.1 12.3+1.7 12.5+1.9 15.5+2.6 12.3+1.3 3.2x0.21 7.8x1.4 81.6+6.4
20 17.0 £0.0 12.0£1.8 13.0+2.1 14.8 +2.8 12.8 2.3  3.0x0.1 8.1x1.5 80.7+5.8
25 17.0£0.2 12.0+£2.4 12.5%1.9 14.0 £3.0 11.8+1.8 3.3x0.3 7.9x1.2 78.5£5.8
30 13.0£0.1 10.0+1.8 11.3£2.7 12.0 £4.0 11.0+£2.4 3.1x0.4 7.1x0.8 67.6+7.5
35 11.0+0.1 9.0+2.1 9.0£1.5 10.0 4.2 8.0+2.4 2.5+0.9 6.0x1.6 55.5+6.1
40 10.0 £0.2 9.0£2.6 7.0+3.1 9.0+4.3 8.0+3.1 2.5x0.9 6.0x1.7 51.5+9.4
R3 EEEMHMEXTIEL TPA BT
Table 3 Effect of addition of bean curd residue on TPA of steamed bread
SERASIE T HE S BRI JBeE 1 ME I mp=Rid
BCR level/g+100g ™! Hardness/g Adhesiveness/ gs Springiness Cohesiveness Gumminess/g Chewiness/g Resilience
0 3436 + 180 0.79 £0.14 0.73 £0.04 0.48 +£0.06 1988 +200 1435 +176 0.18 £0.03
5 2361 +196 0.90 +£0.12 0.80 +0.05 0.35+0.19 858 +328 695 +250 0.13 +0.08
10 3605 + 186 1.22 £0.13 0.76 £0.03 0.34 £0.05 1209 +209 919 +172 0.13 £0.02
15 3606 + 109 1.52 £0.12 0.75 £0.02 0.38 £0.05 1404 + 61 1047 + 81 0.15 +0.02
20 5514 +307 1.13 £0.19 0.67 £0.02 0.30 £0.02 1701 £163 1143 £112 0.12 £0.01
25 4402 +433 2.38 £0.20 0.60 +0.01 0.33 +0.01 1437 + 187 870 +126 0.12 +0.00
30 4564 +434 14.6 +0.25 0.49 +0.12 0.28 £0.02 1260 + 184 610 + 143 0.09 +0.01
35 4013 +445 47.3 +1.26 0.39 +0.08 0.27 £0.02 1098 +170 428 £125 0.08 £0.02
40 3740 +471 100.0 +5.65 0.38 £0.01 0.22 +£0.01 825+ 57 314+ 28 0.06 £0.06
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Table 4 Effect of addition ratio of gluten on the quality of steamed bread

Bk N L2 SR (] HEIE Fitk LIS % LZETH
Gluten addition/g-100g~" Specific volume  Appearance Structure  Elasticity and tenacity  Viscidity Flavor Color Total score
0 17.0 £0.2 12.0+£2.4 12.5+1.9 14.0£3.0 11.8+1.8 3.3+0.3 7.9x1.2 78.5+5.8

0.5 17.0 +0.1 12.8 1.3 12.5%2.7 15.0£3.2 11.3+1.9 3.6+0.8 7.5+x1.6 79.7 8.1

1.0 17.3 £0.1 11.8+1.4 12.8+2.4 15.9+£3.4 11.6 £2.0 3.5+0.6 7.8+1.5 80.5+8.1

1.5 17.2 +0.1 10.9£0.7 11.9+2.3 15.8 £2.2 11.3+£2.0 3.8+0.8 7.9x1.4 79.0+6.4

2.0 16.9 +0.1 10.8£2.6 11.0+£3.5 13.0+£3.9 11.5+3.3 4.6+1.1 7.8+2.3 755+5.7

2.5 16.8 £0.0 11.3+£1.5 10.5+2.8 12.3£2.5 11.0+2.3 4.2+0.8 7.4x1.6 73.5+7.5
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Table 5 Effect of addition ratio of gluten on TPA of steamed bread
e MRy 1d; 3 Rk P R JRe A 1 RELAE =R
Gluten addition/g-100g =" Hardness/g  Adhesiveness/gs  Springiness Cohesiveness ~ Gumminess/g  Chewiness/g Resilience
CK 5514 +307 1.13£0.19 0.67 £0.02 0.30 £0.02 1701 +163 1143 112 0.12 +0.01
0.5 5028 +541 0.99 £0.20 0.62 £0.02 0.35 +£0.02 1745 =+ 62 1087 + 78 0.13 £0.01
1.0 5171 £472 1.23 +0.12 0.62 £0.03 0.33 £0.01 1688 +222 1048 + 93 0.12 £0.01
1.5 3505 £672 13.99 £0. 15 0.62 £0.02 0.33 £0.04 1168 +338 716 +188 0.12 £0.02
2.0 4417 £716 16.65 £0.27 0.62 £0.02 0.34 £0.01 1497 £300 930 +161 0.12 £0.01
2.5 4276 +628 23.04 £0.52 0.68 £0.03 0.32 £0.04 1401 £492 940 +307 0.13 £0.02
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Table 6 Effect of addition ratio of yeast on the quality of steamed bread

i BRS Jon L2 SR (| FEIE Rtk AN LRz LA
Yeast addition/g-100g ™"  Specific volume  Appearance Structure  Elasticity and tenacity  Viscidity Flavor Color Total score
0.2 15.0 0.1 8.5x1.1 10.8 £2.5 14.5 £4.1 11.0£2.6 4.0+x1.1 7.4x2.1 71.2+ 9.1
0.4 14.0 £0.0 12.0+2.5 10.8+2.9 14.5 +4.0 10.8£2.6 3.9+0.9 7.4x2.1 73.4+x12.3
0.6 15.0 £0.1 11.8+3.1 11.8x2.6 14.8 +4.4 10.5+2.7 3.4+0.5 7.2x2.2 74.5+13.4
0.8 16.0 £0.0 11.0+3.2  11.8+3.0 13.8 +3.7 11.0+2.8 3.3+0.4 7.2x2.4 74.1+12.2
1.0 17.0 £0.1 9.5+3.0 10.5+2.7 13.3+3.1 10.7+2.4 3.2+0.3 7.6+2.0 71.8+10.0
x7T EBERMEFTES TPA KM
Table 7 Effect of addition ratio of yeast on TPA of steamed bread
BB TR I T 3 ik P R e = NELESPE [l 5 1
Yeast addition/g-100g~!  Hardness/g  Adhesiveness/gs  Springiness Cohesiveness ~ Gumminess/g  Chewiness/g Resilience
0.2 5180 +380 7.47 £0.00 0.59 +0.01 0.31 +0.01 1602 = 71 944 + 30 0.12 +0.00
0.4 3976 +729 7.48 £0.01 0.62 £0.02 0.33 £0.00 1318 +244 822 +174 0.12 £0.00
0.6 4126 £510 10.24 +0.02 0.61 £0.01 0.36 £0.00 1483 + 196 904 +112 0.13 £0.00
0.8 4353 +£502 6.11 £0.03 0.63 +0.00 0.33 +0.02 1432 +105 902 + 67 0.12 +0.01
1.0 5047 +150 8.28 +0.01 0.61 £0.02 0.32 +£0.01 1606 + 88 977 + 21 0.15 £0.00
2.4 EXRRI x8 HEZRAER
TERAH Z R IG 3L mE b, R K ZE =K F1F Table 8 Factors and levels
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Table 9 Result of orthogonal experiment
5 - XEHRIR Sensory tem — AW
Number A B C D .L:lﬁﬁ S &5t - #HJ‘@ - ?ﬁiﬁ Wk @ Total score
Specific volume Appearance Structure  Elasticity and tenacity Viscidity —Flavor  Color
1 1 1 1 1 13.0 12.0 12.0 15.5 11.0 3.5 8.5 75.5
2 1 2 2 2 15.0 12.0 11.0 15.5 11.5 3.5 8.5 77.0
3 1 3 3 3 15.0 11.0 11.5 14.5 11.0 3.5 8.0 74.5
4 2 1 2 3 13.0 11.0 12.0 15.5 11.0 3.5 8.0 74.0
5 2 2 3 1 14.0 10.5 12.0 14.0 11.0 4.0 8.0 73.0
6 2 3 1 2 12.0 11.5 11.0 14.0 11.0 4.0 7.5 73.0
7 3 1 3 2 13.0 10.5 12.0 14.0 11.0 4.0 7.5 73.0
8 3 2 1 3 12.0 10.5 11.5 14.0 11.5 4.0 7.5 73.0
9 3 3 2 1 13.0 10.0 11.5 14.0 11.5 3.5 7.5 72.0
K1 75.7 74.2 73.8 73.5
K2 73.3 74.3 74.3 74.3
K3 72.7 73.2 73.5 73.8
R 3.0 1.1 0.8 0.8
HKF

A B C D
Optimal levels ! : ? :
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A E: BT B F LB 8 5 C G BB Y 25 ¢-100g ™' 19123k ;D H: IEAC IS R AL 1918 3. A B C.D Jik
f5%0CR 50 £ 5B F G H ORAEECH 2 000 15,
A,E:BCR powder;B,F :steamed bread of wheat flour;C,G :steamed bread of adding 25 g-100g =" BCR powder; D, H:steamed bread of

optimal level based on orthogonal experiment. A,B,C,D and E,F,G,H were observed at amplification factors of x 50 and x 2000, re-

spectively.
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