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Processing optimization and quality research of green wheat noodles
KANG Zhi-min ZHANG Kang-yi° SHENG Wei WEN Qing-yu GAO Ling-ling ZHANG Jing- wei

( Center of Agricultural Products Processing Henan Academy of Agricultural Sciences Zhengzhou 450008 China)

Abstract: To enrich species of noodles and improve its nutritional value green wheat flour and plain flour were mixed to make
green wheat noodles.The effects of different green wheat whole flour addition water addition salt addition and food additives on
the quality of green wheat noodles were evaluated.On the basis of the single factor experiment the cooking quality and sensory
evaluation of noodles as the evaluation index the orthogonal test was performed for optimizing the manufacture processing of
noodles.The result indicated that the addition of the three food additives mentioned above could improve the cooking quality of
noodles and the effect of guar gum was the most significant. When meeting the following conditions: green wheat flour of 20%
water of 50% salt of 0.3% guar gum of 0.6% the green wheatnoodles had the best quality. And the test results were as
follows: sensory score was 87.3 the rate of broken bar was 0.00% the water absorption was 89.59% absorbance was 0.186 the
hardness was 5.23N the viscidity was 2.86N the elasticity was 0.270 the largest tensile force was 22.14 g protein content was
12.56% the carbohydrate content was 67.5% the fat content was 1.46% dietary fiber contents was 5.38% and the obtained
green wheatnoodles showed better quality than other samples.
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Table 1 The sensory evaluation table of green wheat noodles
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Table 2 Single—factor experiment table

CMC
(%) (%) (%) (%) (%) (%)
1 0 42 0.3 0 0 0
2 10 44 0.6 0.3 0.3 0.3
3 20 46 0.9 0.6 0.6 0.6
4 30 48 1.2 0.9 0.9 0.9
5 40 50 1.5 1.2 1.2 1.2
m, 3 N N
m o, c
2 3
(%) = M =M 100 Table 3 Orthogonal experiment table
1
30 ¢ 500 mL
A B C D
o 200 (%) (%) (%) (%)
. 15 46 0.3 0.3
o 2 20 48 0.6 0.6
1.2.4 25 50 0.9 0.9
1.2.8 Origin Pro8.6
S ; SPSS 16.0
+
° t
TPA : p35 ' :0.8 mm/s 0.05 » <0.05 .
: 0.8 mm/s; 0.8 mm/s; o
70% i1 s,
A/SPR- 2.1
1 mm/s 3.0 mm/s 5 mm/s 4
5 g- ;
1.2.5 N N N
GB 5009.5-2010 ; ?
GB/T 5009.6-2003
; GB/T ”
5009.88-2008 ;
oa— N A N
. . o 20%
1.2.6 N N N N N
. (p<0.05) .
. 20% -
o 2, 2.2
1.2.7 5
48 % o

~ ~
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Table 4  Effect of green wheat flour addition on noodles quality

(%) (%) (%) (N) (N) (g
0 333 108.74 £5.17° 0366 £0.211° 5.37 £0.225° 323 £0.321"° 0.281 £0.018" 23.06 +0.41*  80.9 +0.35°
10 6.67 101.96 +6.43™ 0.378 £0.062" 5.29 +0.019™ 3.02 £0.458" 0.273 £0.098" 22.02 +0.66" 84.5 +0.28"
20 6.67 9770 £3.22" 0401 £0.087° 5.25+0.207" 2.98 £0.192* 0.258 +0.013* 18.16 +0.92"  86.2 +0.56"
30 10.00 9576 £6.12" 0.521 £0.129" 5.06 £0.148™ 2.66 +0.265" 0.229 £0.092" 14.39 +0.87°  75.5 £0.19¢
40 16.67 98.86 £4.79" 0.696 £0.325* 4.93 £0.289" 1.85 +0.338" 0.176 +0.096* 11.01 £0.89*  70.3 +0.32°
: + (p>0.05) (p<
0.05) 5. 6 .
5
Table 5 Effect of water addition on noodles quality
(%) (%) (%) (N) (N) (g
42 26.67 155.79 £6.14" 0517 £0.173"  6.02 £0.382"  1.66 £0.453° 0.145 £0.015" 11.12 £0.68°  60.1 +0.23°
44 2333 12244 £4.23" 0435 +0.221" 5.86 £0.209° 1.92 £0.398™ 0.172 £0.019" 12.22 £0.86°  62.6 +0.35"
46 16.67 105.04 £3.68° 0.380 £0.136" 5.36 £0.275" 2.35 £0.327" 0.243 £0.026" 16.06 £0.72"  68.5 £0.22°
48 333 101.23 £5.12° 0.324 £0.092° 529 +0.168" 2.56 +0.354™ 0.265 £0.019* 20.30 +0.92°  81.3 +0.42°
50 333 99.81 £3.96° 0.316 £0.066" 5.17 £0.192"  3.01 £0.405" 0.281 £0.028" 19.81 +0.81°  80.5 +0.41"
6
Table 6 Effect of salt additionon noodles quality
(%) (%) (%) (N) (N) (g
0.3 10.00  97.17 £5.28" 0.360 £0.124* 527 +0.345*  2.60 +0.275" 0.268 £0.015" 19.16 +0.36°  80.8 £0.21"
0.6 6.67  102.14 £5.67°" 0.328 £0.073" 5.29 £0.019" 2.68 £0.306" 0.271 £0.018" 19.22 +0.49"  84.3 +0.32"
0.9 6.67 109.44 £4.45™ 0310 £0.086" 5.48 £0.257" 271 £0.185" 0.273 £0.036" 17.16 +0.92"  76.5 +0.23°
1.2 6.67 11576 £5.42" 0.294 £0.075° 5.56 £0.135"° 2.76 £0.312" 0275 +0.017* 17.47 +0.78"  63.5 £0.24"
1.5 6.67 11925 +4.63" 0272 £0.118" 5.63 £0.297" 2.77 £0.196" 0.275 £0.030* 15.78 +0.89"  60.1 £0.19°
50% .
42% .
449% 46% 48% 50% . =,
N . (p <0.05) . N
21
22
. 48% . .
2.3
6 0.6% o
2.4
0.6% .
. . (p <0.05) . 5
., CMC .
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Table 7 Orthogonal experiment results and extreme difference analysis
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A B ¢ (%) (%)
(%) (%) (%) (%)
1 1 1 1 1 6.67 109.94  0.287 715
2 1 2 2 2 3.33 102.14  0.232 715
3 1 3 3 3 6.67 99.15 0.226 81.6
4 2 1 2 3 13.33 103.12  0.287 714
5 2 2 3 1 3.33 10134 0.238 80.6
6 2 3 1 2 0.00 89.59 0.186 87.3
7 3 1 3 2 16.67 11953  0.316 70.4
8 3 2 1 3 13.33 145.65  0.302 75.6
9 3 3 2 1 10.00 90.03 0.276 82.9
K, 5.557 12.223 6.667 6.667
K, 5.553 6.663 8.887 6.667 A>B>D>C
K, 13.333 5.557 8.890 11.110 A,B;C Dy,
R 7.780 6.666 2.223 4.443
K; 103.743 110.863 115.060 100.437
K; 98.017 116.377 98.430 103.753 B>A>C>D
K3 118.403 92.923 106.673 115.973 A,B,G,D,
R’ 20.386 23.454 16.630 15.536
K/ 0.248 0.297 0.258 0.267
K! 0.237 0.257 0.265 0.245 B>A>D>C
K} 0.298 0.229 0.260 0.272 A,B,C,D,
R” 0.061 0.068 0.007 0.027
K" 76.867 71.100 78.133 78.333
K" 79.767 77.900 77.267 78.400 B>A>D>C
K" 76.300 83.933 77.533 76.200 A,B;C, D,
R” 3.467 12.833 0.866 2.200
B>A>D>C > > 8
> Table 8 Quality indicators of noodles
B>A>D>C >
> > ; 87.3 86.0
A, By (%) 0.00 0.00
. (%) 89.59 92.59
G G, 0.186 0.207
C,0.3%; (N) 5.23 5.18
D, (N) 2.86 3.02
D, 03% 0.6% 0.270 0.278
(g 22.14 23.06
(%) 12.56 12.50
0.6%; (%) 67.5 69.93
A,B;C, D, 20% 50% (%) 1.46 1.53
0.3% 0.6% - (%) 5.38 351
2.6
20 53.3%
8.
g .
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