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Abstract

This study aims effective use of soymilk residue, by-product of soymilk production, and
making noodles by mixing soymilk residue with wheat flour. The results of viscosity prop-
erty, cooking test of dry noodles, texture test of cooked moodles, and sensory test of cooked
noodles were as follows. The color of ‘cooked noodles were slightly shifted to yellowness
according to the mixing of soymilk residue. The mixing of soymilk residue resulted in the
decrease of texture and the loss of solids due to the decrease of visccelasity. Na-alginate, Na—
C. M.C,, guar gum, and crude gluten were added to improve the texture of noodles mixed
with soymilk residue. As the results, either Na-alginate or guar gum was very effective
in increasing the viscosity of composite flour and either guar gum or crude gluten was
very effective in improving cooking quality. The texture of noodles supplemented by Na-
alginate 1.0%, Na-C.M.C. 2.0%, guar gum 0.5%, or crude gluten 2,0% was similar to
that of wheat flour noodles. Complex additives mixed with two different additives were very
effective in improving noodle-making characteristics. Especially, the properties of the soymilk
residue mixed noodles supplemented by crude gluten 1.0% and Na-C.M.C. 1.0% or crude
gluten 1,0% and gum 0.5% were nearly the same in the texture organoleptic properties
compared with those of wheat flour noodles.
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“Table 1. Chemical composition of dry soymilk
residue flour(dry basis %)

H Crude Carbohy-
Moisture 5 ro Crude Fat deate Ash
7.38 38.43 17.55 39.63 4,38

Table 2. Chemical composition of wheat flour(dry
basis %)

. Crude Carbohy-
Moisture g otein Crude Fat drate Ash
13. 46 12. 46 1. 60 84.90 1.03
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Table 3. Mixing ratio of wheat flour and dry
soymilk residue flour(%)

Dry Soymilk Re-
sidue Flour

Sample code Wheat Flour

A 100 0
B 95 5
C 90 10
D 85 15
E 80 20
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“Table 4. Relation of color difference(4E) and
sensual difference

Table 5. Operating condition and calculating eq-
uation of cutting test

Color Difference(4E) Sensual Difference

0 ~ 0.5 trace

0.5~ 1.5 slight

1.5~ 3.0 noticeable

3.0~ 6.0 appreciable

6.0~12.0 much
above 12, 0 very much
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Table 6. Characteristic values of mixed flour by Amylograph(9.9% solid basis)

Sample code Gelatinization point(°C) Maximum viscosity(B.U.) az%%i t?ft(onéi"imum
A 65. 5 435 93.3
B 65. 5 385 92. 6
C 66. 3 350 93.3
D 67.0 325 93.3
E 67.0 315 93.3
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Table 7. Cooking test of noodles mixed with wheat flour and dry soymilk residue flour

Suple ode Sookine - Weight sfewked  Volume of cnked - Transmitance of
A 15 132. 08 120 91.7
B 15 130. 24 116 91. 6
C 15 131. 68 118 87.7
D 15 128. 51 115 82.7
E 15 119. 68 108 78.3

Table 8, Color and color difference of cooked noodles(Hunter System Values)

Sample code (LighI;ness) (Redtrzless) (Yello[;vness) (Color ]élil;:ference)
A 65. 4 —~2.6 7.4
B 64.5 —2.0 9.3 2.19
C 63.9 -1.7 10. 2 3.30
D 63. 1 —~1.4 10.7 4,20
E 62.7 -1.1 11.2 4,90

L=measures lightness and varies from 100 for perfect white to zero for black
g=measures redness when plus, gray when zero, and greenness when minus
b=measures yellowness when plus, gray when zero, and blueness when minus

AE= AL*+ da*+ 46°
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Table 9. Color and color difference of raw material flour
L a b AE
Sample* (Lightness) (Redness) (Yellowness) (Color. Difference)
WF 90.2 —1.6 6.4
DSRE 81.8 —2.3 18.9 15. 08

* WF : Wheat Flour, DSRF : Dry Soymilk Residue Flour
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Fig. 3, Force-distance curve of cooked noodles

Table 10. Texture variables of cooked noodles measured by the Instron

o e Jtlonowiod M i akgon Ykt ot
A 262.6 30. 89 2586. 96 304. 35
B 272.4 32.05 3181. 16 374.25
C 225.8 26. 56 2478. 26 291. 56
D 194.6 22.89 2101. 45 247.23
E 177.5 20. 88 1934.78 227.6°
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Table 11, Results of sensory evaluation of various noodles
Sensory panel scores*
Sample code
Odor Color Texture
A 3.0 3.0 3.0
B 3.4 2.8 2.3
C 3.7 2.5 2.1
D 2.6 2.2 2.1
E 2.5 1.3 1.3

* Mean scores based on a 5-point scale; 5 : excellent, 3 : average(equal to A), 1 : very poor

Table 12, Duncan’s multiple range test of sensory evaluation data for various noodles

Sample code C B A D E
Odor Average score 3.7 3.4 3.0 2.6 2.5

Sample code A B C D E
Color Average score 3.0 2.8 2.5 2.2 1.3

Sample code A B C D E
Texture Average score

3.0 2.3 2.1 2.1 1.3

* Means with a common underline in the same horizontal row do nct differ significantly at P>0. 05
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Table 13. Effect of various Additives on Amylogram characteristic values(9.9% solid basis)

Additive Gelatinization Maximum Temp. at maximum

Sample code* concentration point(°C) viscosity(B.U.)  viscosity(°C)
A — 65.5 435 93.3
C — 66. 3 350 93.3
C+Na-A. 0.5% 64.8 365 92.6
1.0% 64.8 410 93.3
2.0% 64.8 510 93.3
C-+Na-C.M.C. 0.5% 65.5 355 92.6
1.0% 66. 2 355 92. 6
2.0% 66. 9 355 93.3
C+G.G. 0.5% 65. 5 375 93.3
1.0% 66. 2 375 93.3
2.0% 66. 2 450 ; 93.3
C--Crude G. 0.5% 65. 5 360 93.3
1.0% 65. 5 360 93.3
2.0% 65.5 360 93.3

* Na-A.: Na-Alginate, Na-C.M.C.: Na-Carboxy Methy! Cellulose, G.G.: Guar Gum, Crude C.: Crude
Gluten )

£ E% Na-Alginate® 7Y L A AAAY G & HAAA AATE CH 2 Aol E Holx &%
£ Aol el Arvs %7 ®gtew, ® v 2y, Az A=de Crude Glutend} Na-

Table 14, Effect of various additives on cooking test

Sample code Additive Weight of cooked  Volume of cooked Transmittance of
concentation noodle(g) noodle(ml) soup at 675nm

A — 132,08 120 91. 8
C — 131. 68 118 87.7
C+NA-A. 0.5% 130. 53 116 87.8
1.0% 131.17 117 88.1
2.0% 132. 87 120 88.1
C+Na-C.M.C. - 0.5% 131. 07 117 87.8
1.0% 130. 88 117 88.8
2.0% 132.27 120 88.9
C+G.G. 0.5% 131. 82 118 91.5
1.0% 131. 27 117 91.7
2.0% 131.94 119 91.8
C+Crude G. 0.5% 130. 52 116 91.3
1.0% 130. 38 116 91.6

2.0% 130. 42 116 91.7
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Table 15, Effect of various additives on color of cooked noodle

Additive L a b AE

Sample code concentration (Lightness) (Redness) (Yellowness)  (Color Difference)

A — 65.4 —2.6 7.4

C — 63.9 -1.7 10.2 3. 30
C+Na-A. 0.5% 64. 8 —-1.8 10.9 3.64
1.0% 65.5 —1.8 11.0 3.69
2.0% 66. 4 —-1.9 11.0 3.80
C+Na-C.M.C. 0.5% 64.7 -—2.0 10.1 2.85
1.0% 64.7 —2.0 10.0 2.76
2.0% 65. 8 ~2.1 10.0 2. 68
C+G.G. 0.5% 64. 8 —2.1 10.2 2.91
1.0% 65. 2 —2.1 10.3 2.95
2.0% 65.9 ~2.2 10.4 3. 07
C+Crude G. 0.5% 64. 4 —1.6 11. 1 3.69
1.0% 64.2 —1.6 11.3 4.20
2.0% 64. 2 -1.5 1.9 4.79
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Table 16, Effect of various additives on texture variables measured by the Instron

Work to cut per

Sample code © Additive Maximum cutt- Maximum cutti- Work to cut
P concentration ing force(g) ng stress(g/mm?) (g-mm) unit area(g/mm)
A — 265. 2 31.20 2625. 00 308. 82
C — 225.8 26. 56 2478. 26 - 291, 56
C+Na-A. 0.5% 255. 1 30.01 2491. 12 293.07
1.0% 260.4 30. 64 2500. 00 294,12
2.0% 296. 6 34.89 3213, 24 378.03
C+Na-C.M.C, 0.5% 249.2 29,32 2455. 98 288.93
1.0% 243.4 28. 64 2448, 53 288.06
2.0% 262.2 30. 85 2632.35 309. 69
C+G.G. 0.5% 274.0 32.24 2727.94 320. 93
1.0% 289. 2 34,02 2830. 88 333.04
2.0% 290. 8 34.21 2882. 35 339. 10
C+Crude G. 0.5% 240. 8 28.33 2426, 47 285. 47
1.0% 254. 6 29. 95 2441, 18 287.20
2.0% 261.2 30.73 2507. 35 294, 98
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Fig. 4. Amylograms of mixtures of WF, DSRF and complex additives
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Table 17. Effect of complex Additives on Amylogram characteristic values (9.9% solid basis)

Sample code* ge(l:e;tinization point é\l/lgaﬁu)num viscosity gg?cgit?zt( orélz)lximum
A 65. 5 440 93.3
C 66.3 350 93.3
F 62.5 430 92.5
G 65. 5 385 92.5
H 65.5 410 92.5
| 65.5 425 92.5

* ¥ : C+Crude G. 1-+Na-A. 1%,

G.G. 0.5%, 1:C+Crude G. 1+G.G. 1%

G : C+Crude G. 1%+Na-C.MC.C. 1%, H:C- Crude G. 1%+

Table 18. Effect of complex additives on cooking Test

Sample code

Cooking time(min)

Weight of cooked  Volume of cooked Transmittance of

noodle(g) noodle(m!) soup at 675nm
A 15 125. 10 109 91.7
C 15 120, 20 107 87.7
F 15 120. 37 107 88.9
G 15 120. 26 107 89.1
H 15 120. 52 107 89.3
| 15 122. 07 108 91.5
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Table 19, Effect of complex additives on color of cooked noodle

ample code (Lightness) (Redness) (Yellowness) (Color Difference)
A 65. 3 —1.8 7.2
C 63. 8 -1.3 10.3 3.48
F 65.8 —~1.4 9.9 2.77
G 64.4 —1.2 10. 4 3.38
H 64.5 —1.4 10.3 3.23
I 65. 2 -1.5 10. 4 3.22
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Fig. 5. Force-distance curve of cooked noodles
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Table 20, Effect of complex additives on texture variables measured by the Instron

Sample code

Maximum cutting  Maximum cutting Work to cut per

Work to cut(g-mm)

force(g) stress(g/mm?) unit area(g/mm)
A 260. 8 30. 68 2507. 35 294,98
C 225.8 26. 56 2478. 26 291. 56
F 279.6 32. 89 2664. 71 325. 26
G 266. 9 31. 40 2654. 41 312.28
H 261.4 30. 75 2507. 35 294, 98
I 270.7 31.85 2691. 18 316. 61
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Table 21. Results of sensory evaluation of various noodles
Sensory panel scores*
Sample code ——
Odor Color Texture
A 3.0 3.0 3.0
F 2.9 3.0 2.3
G 3.1 3.1 2.7
H 2.7 2.7 3.1
I 2.3 2.6 2.3

* Mean scores based based on a 5-point scale; 5 : excellent, 3 : average(equal to A), 1 : very poor

Table 22. Duncan’s multiple range test of sensory evaluation data for various noodles

Sample code G A F H I
Odor Average score 3.1 3.0 2.9 2.7 2.3

Sample code G A F H i
Color Average score 3.1 3.0 3.0 2.7 2.6

Sample code H A G F I
Texture Average score 3.1 3.0 2.7 2.3 2.3

* Means with a common undrline in the same horizontal row do not differ significantly at P>>0. 05
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