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Analysis on the Parameters Affecting the
Quality of Chinese Steamed Bread
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(Center of Wheat Breeding, Henan Institute of Science and Technology, Engineering Center of Crop Genetic

Improvement of Colleges and Universities of Henan Province, Xinxiang, Henan 453003, China)

Abstract: In order to breed wheat for high quality steamed bread and provide the reference for im-
provement of steamed bread quality, 128 wheat varieties (lines) from northern winter wheat region,
huang-huai river winter wheat region, southwest winter wheat region and middle and lower valleys of
Yangtze river winter wheat region were used to investigate the related parameters which affecting the
quality of Chinese steamed bread by using the combination of sensory evaluation and texture analyzer

s evaluation. The results showed that there was no significant correlation in the specific volume of
sensory quality of steamed bread with color, structure, firmness, stickiness and taste & flavor, but
there was highly significant and positive correlation in the other parameters. For parameters from tex-
ture analyzer, there was highly significant and negative and positive correlation in hardness of steamed
bread with cohesion and chewiness, respectively. The parameters from texture analyzer had a greater
influence on the sensory quality of steamed bread, which were adhesion, elasticity, hardness and
chewiness, to a certain extent, these parameters could be supplement or correct the relevant sensory

evaluation analysis. Many materials with better sensory quality were selected, i. e. Zhongyou 9507,
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CMT-3T88, Shan 182, Xinmai 21, SN95-51, Kn3106, Chuanmai 107, Xinchun 9 and Xinmai 19, and
several materials with better texture traits were selected, i. e. Yang 00-126, Xinmai 19, Xinchun 9,
Linfen 138 and Yunmai 53,¢t al. These materials were suitable for making high quality steamed bread
and could be used as excellent germplasm resources. The flour whiteness of tested materials was lower
(on average 73. 83) and the materials with high whiteness were less, only T21-6 and Wuhan main,
whose whiteness value was higher than 80. These varieties could be used as high whiteness resources
to improve the color of steamed bread.

Key words: Wheat; Steamed bread Quality; Sensory judgment; Texture analyzer determination
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Table 1 ANOVA of sensory quality of Chinese steamed bread
Seneony ity Men o Max o Mino Rage  gonenl o CoSERONS
Specific volume(20) 17.53 18. 00 5.60 12.40 1. 36 7.73
Appearance (15) 11.73 14.00 4.50 9.50 1.71 14.56
Color (10) 7.95 9.10 5.75 3.35 0. 64 8.05
Structure (15) 12.01 14. 00 8.50 5.50 1.07 8.93
Firmness (20) 16. 16 18.65 9.55 9.10 1.72 10. 64
Stickiness (15) 11.51 13.90 6.50 7.40 1.29 11.17
Taste & flavor(5) 3.46 4.10 2.10 2.00 0.33 9.69
Total score (100) 80. 35 89. 65 58. 40 31.25 5.57 6.93
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2

Table 2 The materials with better or worse sensory quality of steamed bread

Varie(ties) Total Appearance Color Structure Firmness Stickiness Taste &
(lines) score(100) (15) (10) (15) 20) (15) flavor(5)
9507 Zhongyou 9507(B) 89. 65 14. 00 9.05 12. 40 18. 65 13. 45 4.10
CMT-3T88 CMT-3T88(B) 87.75 13.30 8.25 13. 80 17.50 13. 25 3.65
182 Shan 182(B) 87.50 14.00 8.25 13.90 17.75 12. 25 3.35
21 Xinmai 21(B) 87. 35 13.65 8.25 13. 40 17.50 13.05 3.50
SN95-51 (B) 87.15 13.30 8.70 12. 65 17.85 13.00 3.65
Kn3106(B) 85.75 12.10 7.45 13.50 17.50 13.30 3. 90
107 Chuanmai 107(B) 85.45 12. 15 8.65 13. 30 18. 60 11.05 3.70
9 Xinchun 9(B) 85. 20 12.60 8.15 12. 95 17. 25 12.55 3.70
19 Xinmai 19(B) 84.75 13.30 8.75 12.50 17. 80 10. 75 3.65
S139 Mo S139(W) 58. 40 4.50 7.75 8. 50 12. 90 8.05 3. 00
583 Henong 583(W) 60. 75 7.50 5. 80 9.50 9.55 8.75 3.05
6172 Handan 6172(W) 68.05 8. 80 7.10 11. 60 14.65 8.10 3.10
7049 Xumai 7049(W) 68. 40 9.15 6. 85 11. 20 12. 85 8.50 3.05
68 Fengyou 68(W) 69. 85 8.75 6. 30 11. 60 15. 40 7.50 2. 60

B (G 3 w ) o 5
The letter “B” after materials means that the steamed bread quality of the material is good; the letter “W” after materials means that

the steamed bread quality of the material is poor. The same are as in table 5

3

Table 3 Correlation coefficients of sensory quality of steamed bread

E);rf::;‘;ti:alflrt(;m 35?555; Appearance Color Structure Firmness Stickiness Tﬁ:;eof'
Appearance 0.314**
Color —0.028 0.410**
Structure —0.021 0.524** 0.315**
Firmness 0.145 0.488* * 0.411** 0.288**
Stickiness 0. 164 0.588* * 0.457** 0.436** 0.579**
Taste & flavor 0.138 0.539** 0.375** 0.304** 0.510** 0.607**
Total score 0.423** 0.850* * 0.549** 0.592** 0.760** 0.803** 0.658**
* % 1%
% % indicate significance at 1% probability level
06Y06 , o
) s , 2 5 ,
; S :Kn3106, 107,
) . 00-126, 9 19; Kn3106
19, 9 138 53 C  5), s 85. 75,
00-126 , 25.54 N 119.84 m],
, o , 2.2.2
06Y06, DHO159-5, 6 ,

015212, 2 97(5)C 5, ,
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Table 4 ANOVA of parameters of Chinese steamed bread from texture analyzer

. . Standard Coefficients of
Traits Mean Max Min Range deviation variation/ %
Hardness /N 33.68 53.22 20. 20 33.02 5. 81 17. 25
Adhesion /m] 0.19 0.83 0. 04 0.79 0.14 74.92
Cohesion 0.79 0. 83 0.72 0.11 0.02 2.22
Elasticity /mm 5.53 6.27 4.65 1.62 0.29 5.27
Adhesiveness /mm 27. 84 91.27 16.78 74.49 7.08 25.42
Chewiness /m] 150. 67 230. 42 88.08 142, 34 22.88 15.19
5

Table S The materials with better or worse parameters from texture analyzer for steamed bread

Vgriétie: Har/dness (‘,he/winess Ad%lesion Cohesion Ela/sticity Adhe/siveness
(lines) /N /m] /m] /mm /mm
00-126 Yang 00-126(B) 20. 20 88. 08 0. 10 0. 81 5.25 16.78
19 Xinmai 19(B) 21.23 109. 93 0.08 0.82 6.21 17.75
9 Xinchun 9(B) 24.48 113.90 0. 06 0. 81 5.67 20. 23
138 Linfen 138(B) 24. 64 119.76 0.09 0. 81 5.87 20.49
53 Yunmai 53(B) 25.17 127.63 0.21 0. 83 5.97 21.35
Kn3106(B) 25.54 119. 84 0.05 0. 82 5.59 21.42
107 Chuanmai 107(B) 26.83 116. 06 0.59 0. 81 5.19 22.35
06Y06(W) 50. 04 206. 56 0. 06 0.75 5.33 38. 80
DHO0159-5(W) 47.81 205. 56 0. 06 0.76 5.50 37.42
015212 Shangdong 015212(W) 47.16 180. 30 0.38 0. 80 4. 65 38.81
2 Lifeng 2(W) 46. 83 200. 51 0.07 0.72 5.72 35.08
97(5) Caizhi 97(5) (W) 46.17 183. 58 0.12 0.78 5.55 33. 10
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Table 6 Correlation coefficients between parameters of Chinese steamed bread from texture analyzer

Traits Hardness Adhesion Cohesion Elasticity Adhesiveness
Adhesion —0.001
Cohesion —0.680** 0. 087
Elasticity —0.232** 0.027 0.201*
Adhesiveness 0.553** —0.021 —0.360** —1.910*
Chewiness 0.927** 0.047 —0.557*%* 0. 144 0.502**
dok ok 5% 1% .

% and * % indicate significance at 5% and 1% probability level, respectively. The same are as in table 7 and table 9

7

Table 7 Correlation coefficients between sensory quality and parameters from texture analyzer of Chinese steamed bread

Traits Appearance Color Structure Firmness Stickiness Tﬁt‘tjo} Total score
Hardness —0.131 0.004 0. 169 —0.196* —0.026 —0.121 —0.158
Adhesion —0.226* —0.190* —0.234** —0.161 —0.321** —0.039 —0.268**
Cohesion 0.001 —0.082 —0.115 0.143 —0.075 0.049 0. 030
Elasticity 0.207* 0. 030 0.151 0.182* 0.117 0.300* * 0.223*
Adhesiveness —0. 105 0. 064 0.088 —0.129 0. 000 —0.193* —0. 100
Chewiness —0.082 —0.007 0.222%* —0.138 0.002 —0.021 —0.095
8 128 ()
Table 8 ANOVA of flour yield and whiteness in 128 wheat varieties (lines)
Parameters Mean Stapdgrd Max Min Range (,,()e['[1c.1ent/su of
deviation variation/ %
Flour yield /% 66.70 3. 64 74.77 58. 45 16. 32 5.46
Whiteness 73.83 3.11 81. 40 66. 87 14.53 4.21
9

Table 9 Correlation coefficients between wheat flour yield, whitenesss and quality of Chinese steamed bread

Quality parameter of steamed bread Flour yield Whiteness

Specific volume 0. 047 —0.079

Sensory quality of steamed bread Appearance —0.005 0.136
Color —0.143 0.433**

Structure —0.137 0. 157

Firmness 0.222* 0.068

Stickiness 0.169 0. 043

Taste &. flavor 0.070 0.141

Total score 0.079 0.142

Hardness —0.076 —0.102

frarameters of stamed bread Adhesion —0.056 0. 066

Cohesion —0.004 0.041

Elasticity —0.038 0.025

Adhesiveness —0.070 0.022

Chewiness —0.088 —0.101
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