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Quality and Storage Stability Improvement of Extruded Barley Noodle
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Abstract

Extruded barley noodle containing relatively high moisture had a limited shelf-life even with a cold
distribution system. The increase in salt content, the addition of propylene glycol and the application
an active packaging system with oxygen scavenger were applied in order to increase the shelf-life
and improve the quality of the extruded barley noodle. The extruded barley noodle showed water
activity of 0.9615. No reduction in water activity was achieved by the increase of salt addition to
2.0% and the addition of propylene glycol at 1.1% level. The increase of salt to 4.0% reduced the
water activity to 0.9428. The increase in salt content improved the shelf-life, the elasticity, the color
and the flavor and taste, but deteriorated the texture of the extruded barley noodle after cooking. The
addition of propylene glycol at 1.1% improved the storage stability and the sensory properties of the
extruded barley noodle after cooking. The active packaging with the oxygen scavenger in ON/PE
package endowed the shelf-life greater than 1 month at 4°C.
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Table 1. Ingredients and packaging states of extruded
barley noodles

Ingredients (%)
Sample e Wh Propylene Packaging
codes  Barley Wheat g, -y, o, Propylene TACEAE
flour  flour glycol
00 381 191 06 422 -  OPPPE
0-A 381 1901 06 422 ON/PE
w/Ageless
10 376 188 20 416 -  OPPPE
1A 376 188 20 416 -  ONPE
w/Ageless
20 368 184 40 408 -  OPPPE
2A 368 184 40 408 -  ONEE
w/Ageless
30 377 189 06 417 1.1  OPPPE
3A 377 189 06 417 11 ONPE
w/Ageless
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Fig. 1. Water activity measurement apparatus set-up.
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Table 2. Chemical composition and calorie of extruded
barley noodle (sample code 0)

Composition Content
Moisture 41.2%
Ash 1.0%
Protein 6.4%
Fat 0.1%
Crude fiber 0.8%
Sugars 50.5%
Calorie 249.78 kecal/100 g
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Table 3. pH, water activity and color of extruded barley
noodles

Sample Water activity Color
code  PH at 25°C L a2 b
0 537 0.9615 304 46 11.1
1 5.26 0.9615 27.0 63 104
2 523 0.9428 28.5 63 114
3 5.26 0.9615 305 64 119
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Table 4. Allowable shelf-life of extruded barley noodles

Sample codes Allowable shelf-life at 4°C (day)
0-0 4
0-A >30
1-0 6
1-A >30
2-0 18
2-A >30
3-0 6
3-A >30
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Table 5. Cooked weight and cooked volume of extruded
barley noodles

Sample Initial weight Cooked weight Cooked volume

code @ (8 (cm’)
0 10.0 2401 a 25b
i 10.0 23822 200a
2 10.0 24.05a 200a
3 10.0 24.75b 22.5b

Values with same letter are not significantly different
(0=0.05).
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Fig. 2. Change in turbidity of cooking water during
cooking of extruded barley noodle.

o] g ME Zog gAY HELE &
o] B4& HAA Bt R1EHA s vk A4
7+ LS F/MAFIe ALE YEA Utk Matg,
1989; A4 &, 1996).

T B 2 F £&dHe 1¥8EY ¥
& F487] Hstd A e FEY] ¥E |
35 ®9 Fig 29 Zh A TEE ¥ AE 15
20] ¢ dE=TAIE 0l vs) FES] HEIF 93
= o] 9Al Aol o3 XU A Y39 4
BA4-E S/t AMdE SR sFa ok o
2L} propylene glycolo] d7Fe A8 39 ZA$= A
3 ¥ §TE Ho #H7ME propylene glycolo] &
ol #2¥E ¢ F Udh

gk 2 Hel 233 24 FAe Table 6% 2
o] 27X E 07t 7MY & A& UL A
8 3 AR 1, A8 29 #AR AR bzl 4
¢ ¥ propylene glycol H71o) 2t} ¢Ewie] =
2 § AxrE AstE Re xuE F o]lE H¥el &3
7 fEog Aztem ol gk HAHA ATt

u
>

Table 6. Texture of cooked barley noodles
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Table 7. Color of cooked barley noodles

Sample code L a b
0 454 a i7a 10.2a
1 47.1b 25b 11.7b
2 46.1b 28b 12.1b
3 474b 27b 12.1b

Values with same letter are not significantly different
(a=0.05).

Sample code Ha&dgr;ess Adh??lt(vge)ness Cohesiveness El(az:;::li)ty Che\(x/;)n ess
0 2.125¢ 0.013a 0.718 a 105b 0.016b
1 1.177a 0.010a 0.809b 105b 0.010a
2 1.143a 0.013a 0.738a 11.8¢ 0.010a
3 1.537b 0.010a 0.780b 82a 0.010a

Values with same letter are not significantly different (0=0.05).
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Table 8. Sensory scores of cooked barley noodles

Sample code Color Fk:;;r;nd Texture
0 483a 481 a 529b
1 4.62a 483a 476a
2 5.24b 490b 479a
3 490a 495b 533b

Values with same letter are not significantly different
(0=0.05).
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