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Abstract

The objectives of this research were to formulate and develop production of instant noodle
fortified with protein and dietary fiber. Two types of salmon samples namely dried salmon flake and
salmon flake in oil were added in the noodle formulations. It appeared that the noodle with 5 % dried
salmon flake of flour addition got the highest scores in aspect of appearance and color. Also, the
overall acceptability score of this treatment was slightly like (6.23+1.24). The addition of Jerusalem
artichoke powder 5, 10 and 15 % into the noodle showed that the cooking loss value of noodle sample
added 10 % Jerusalem artichoke powder was not significantly different from the control sample that
was not added with Jerusalem artichoke powder (p > 0.05). Likewise, the overall acceptability score
was 7.38%1.19, meaning that the panelists almost like sample very much. The suitable drying
conditions for instant noodle with frying method was 160 °C for 1 min and 60 °C for 2 h 30 min when
applying air-drying method. Carrot juice was used for orange tone color adjustment of instant noodle.
It was found that the replacement of water in the formula with 40 °Brix concentrated carrot juice into
noodle and dried by air-drying method caused the highest of overall acceptability score (7.27+0.91),
meaning that the panelists almost like the sample very much. Instant noodles fortified with dried salmon
flake and Jerusalem artichoke powder contained protein and dietary fiber 12.7 g /100 g sample and

4,335 mg/100 g sample, respectively.

Keywords: Jerusalem artichoke; salmon; instant noodle; protein; dietary fiber
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Table 1 Color (L*, a*, b*), % cooking yield, % cooking loss and tensile strength of noodle fortified with

different types of salmon

Cooking yield | Cooking | Tensile strength
Samples L* a* b*
(%)ns loss (%)ns (gforce)

Control 64.08+0.39% | 0.89+0.24° | 21.04+0.53? | 233.00£13.64 | 8.18+3.13 8.90+0.97°
Dried salmon 5 % | 59.44+4.67% | 1.83£0.33° | 18.60+0.08° | 222.39+27.27 | 6.20+0.62 8.87+1.26°
Dried salmon 10 % | 56.03+3.81° | 3.00+£0.10% | 17.08+0.29° | 207.56+22.34 | 5.29+0.28 9.48+1.44°
Salmon in 0il 5% | 55.58+1.44% | 2.45+0.41° | 19.11£2.15° | 240.62+2.54 |7.54+1.86 9.51+2.07°
Salmon in oil 10 % | 50.96+6.16° | 3.26+0.38% | 16.31+1.32° | 210.24+42.77 | 6.77+0.91 14.63+1.88°

&< Different letters in the same column indicate that values are significantly different (p <0.05); "™ Not significant

(p>0.05)
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Figure 1 Sensorial scores of noodle fortified with different types of salmon. [1 = dislike extremely,

5 = neither like nor dislike, 9 = like extremely, € Different letters in the same attribute indicate

that values are significantly different, " Not significant (p>0.05)]
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Table 2 Color (L*, a*, b*), % cooking yield, % cooking loss and tensile strength of salmon noodle

fortified with Jerusalem artichoke (JA) powder

Cooking yield |Cooking loss |Tensile strength
Samples L* a* b* e
(%) ((%) (gforce)
Control 58.04+2.18% | 1.17+0.06% | 16.83+0.65% | 235.48+1.56" | 5.39+0.18" | 9.900+1.358
JAS5 % 58.19+0.42%° | 2.31+0.07° | 19.76+0.17° | 242.16+3.17% | 5.67+0.10° | 10.318+2.329
JA10 % | 50.39+0.21° | 2.63+0.25% | 21.64+0.19° | 235.75+1.96" | 5.34+0.01° | 8.828+0.430
JA 15 % [48.98+1.19% |2.43+0.57| 21.39+0.60° | 228.01+0.08° | 6.30+0.22° | 9.222+1.654

ad Different letters in the same column indicate that values are significantly different (p <0.05); ™ Not

significant (p>0.05)

Sensorial scores
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Figure 2 Sensorial scores of salmon noodle fortified with Jerusalem artichoke powder. [1 = dislike

extremely, 5 = neither like nor dislike, 9 = like extremely, *® Different letters in the same

attribute indicate that values are significantly different, "™ Not significant (p > 0.05), JA:

Jerusalem Artichoke]
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Table 3 Color (L*, a*, b*), hue (h°) and chroma of dried and cooked noodle made by different drying

methods
Dried noodle Fried noodle
60 °C 150 °C

samples =

39.23+0.39% | 34.53%£3.32° | 36.03+0.13" | 36.29+0.06™° | 35.09+0.17° | 38.33+0.34%

6.27+0.25% | 6.48+1.03° | 7.58+0.34° | 8.52+0.05% | 7.55+0.09° | 5.52+0.15°

20.22+0.60° | 18.87+3.50° | 19.70+0.98° | 24.23x0.10° | 18.26%£0.16° | 19.25+0.35°
Hue (h°)| 72.77+0.20° | 70.98+0.49° | 68.95+0.18° | 70.76+0.27° | 67.53+0.40° | 73.98+0.68°
Chroma | 21.17+0.30° | 19.95+3.64° | 21.10+1.03° | 25.680.10° | 19.75£0.11° | 20.02+0.30°

After cooking by boiling 4 min

43.06£0.99° | 41.07+2.07° | 39.39+1.38° | 47.43+0.02° | 43.58+0.01° | 40.55+0.18°

4.90+0.14> | 4.87+0.55° | 5.06+0.36° | 4.53+0.01° | 6.80£0.03° | 7.23+2.59°

21.29+0.66° | 20.19+0.55° | 19.98+0.83" | 23.79+0.05% | 25.78+0.06% | 24.29+3.69°
Hue (h°)| 77.05x0.06° | 76.44+0.31° | 75.79+0.44% | 79.22+0.03% | 75.23x0.11%® | 73.88%3.38"
Chroma | 21.85+0.68> | 20.61+0.54° | 20.61+0.88° |24.22+0.05® | 26.66+0.05% | 25.37+4.25°

significant (p>0.05)

&¢ Different letters in the same row indicate that values are significantly different (p <0.05); "™ Not

Table 4 Water activity, % cooking yield, % cooking loss and tensile strength of dried noodle fortified

with salmon and Jerusalem artichoke (JA) powder by different drying methods

Cooking yield Cooking loss Tensile strength
Samples a,
(%)™ (%) (Grorce)
Dried noodle 50 °C 0.74910.036° 210.59+8.22 5.60+0.18° 10.2241.33°
Dried noodle 60 °C 0.622+0.029" 198.05+27.65 4.42+1.63° 11.03+2.60%
Dried noodle 70 °C 0.579+0.071° 233.42+13.59 6.65+0.37° 13.23+2.07°
Fried noodle 140 °C 0.445+0.032° 209.05+13.36 9.07+0.01° 9.4242 75°
Fried noodle 150 °C 0.506+0.025° 215.944+24.23 9.82+1.15% 10.47+2.65%®
Fried noodle 160 °C 0.443+0.057° 203.72+0.23 10.83+0.89° 8.51+0.93"

@< Different letters in the same column indicate that values are significantly different (p <0.05); "™ Not

significant (p>0.05)
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Figure 3 Sensorial scores of dried noodle fortified with salmon and Jerusalem artichoke (JA) powder

by different drying methods. [1 = dislike extremely, 5

extremely, " Not significant (p>0.05)]
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Table 5 Color (L*, a*, b*), hue (h°) and chroma of noodle samples dyed with carrot juice

Dried noodle Fried noodle
60 °C 70 °C 140 °C 150 °C
samples N
j 7_.». .

L* 39.23+0.397 | 34.53+£3.32° | 36.032£0.13"° | 36.29+0.06™° | 35.09+0.17° | 38.3320.34%
ar 6.27+0.25° | 6.48+1.03° | 7.58+0.34° | 8.52+0.05% | 7.55+0.09° | 5.52+0.15°

b* 20.22+0.60° | 18.87+£3.50° | 19.70+0.98° | 24.23+0.10° | 18.26%£0.16° | 19.25%0.35°
Hue (h°) | 72.77+0.20° | 70.98+0.49° | 68.95+0.18° | 70.7620.27° | 67.53£0.40° | 73.98+0.68°
Chroma | 21.17+0.30° | 19.95+3.64° | 21.10£1.03° | 25.680.10% | 19.75x0.11° | 20.02+0.30°

After cooking by boiling 4 min

L* 43.06+0.99° | 41.07+2.07° | 39.39+1.38° | 47.4320.02% | 43.58x0.01° | 40.55+0.18°
a* 4.90%0.14° 4.87+0.55° 5.06£0.36° | 4.53x0.01° 6.80+0.03° 7.23+2.59%

b* 21.29+0.66° | 20.19+0.55° | 19.98+0.83" | 23.79+0.05% | 25.78+0.06% | 24.29+3.69°
Hue (h°) | 77.05£0.06° | 76.44+0.31° | 75.79+0.44%° | 79.22+0.03% | 75.23+0.11%® | 73.88+3.38"
Chroma | 21.85+0.68" | 20.61£0.54° | 20.61£.88° |24.22+0.05% | 26.66x0.05° | 25.37+4.25"

&d Different letters in the same row indicate that values are significantly different (p <0.05)
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Table 6 % Cooking yield, % cooking loss and tensile strength of noodle samples dyed with carrot juice

Samples Cooking yield | Cooking loss | Tensile strength
(%) (%) (9.force)™
Dried noodle dyed with carrot juice 20 °brix | 229.40+13.07 7.5610.47° 12.89+4 .41
Dried noodle dyed with carrot juice 30 °brix 205.1246.67 10.98+0.27°¢ 11.19+3.28
Dried noodle dyed with carrot juice 40 °brix | 214.19+17.83 13.97+0.60° 8.66+0.11
Fried noodle dyed with carrot juice 20 °brix 209.55+10.71 8.97+0.04% 9.32+0.93
Fried noodle dyed with carrot juice 30 °brix 209.16+10.13 | 10.53+1.51% 9.42+0.00
Fried noodle dyed with carrot juice 40 °brix | 218.82+11.28 17.72+0.82° 7.3510.72

&¢ Different letters in the same column indicate that values are significantly different (p <0.05); "™ Not

significant (p>0.05)
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Sensorial scores

O -~2NWHh OO N ®®©

Appearance Color

[ Dried noodle dyed with carrot juice 20°brix
[l Dried noodle dyed with carrot juice 40°brix

B3 Fried noodle dyed with carrot juice 30°brix

Salmon

taste

JA tastens Overall

Elasticity ™

acceptability

& Dried noodle dyed with carrot juice 30%rix

Fried noodle dyed with carrot juice 20°rix

Fried noodle dyed with carrot juice 40°rix

Figure 4 Sensorial scores of noodle samples dyed with carrot juice. [1 = dislike extremely, 5 = neither

like nor dislike, 9 = like extremely, ®® Different letters in the same attribute indicate that values

are significantly different, " Not significant (p>0.05)]
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Table 7 Nutritional values of instant noodle fortified with protein and fiber (100 g)

Nutritional values Content
Fat (g) 3.70+0.03
Protein (g) 12.70+0.10
Carbohydrate (g) 68.60+0.16
Total sugar (g) 10.60+0.04
Sodium (mg) 603.00+0.01
Ash (g) 2.90+0.13
Total energy (kcal) 358.001£0.49

Fructans (inulin + fructo-oligosaccharides) (mg)

4,335.00+£35.3

745.00+£35.36

Fructo-oligosaccharides (FOS) (mg)

- kestose (GF,) (mg)

320.00+14.14

- nystose (GF3) (mg)

220.00+14.14

- fructosylnystose (GF,) (mg) 210.00£0.00

Table 8 Fatty acid profile of instant noodle fortified with protein and fiber (100 g)
Fatty acids (mg) Fatty acids (mg)

Caproic acid (C6:0) 0 Arachidic acid (C20:0) 0
Caprylic acid (C8:0) 0 Eicosaenoic acid (C20:1) 0
Carpic acid (C10:0) 0 Eicosadienoic acid (C20:2) 0
Lauric acid (C12:0) 0 Eicosatrienoic acid (C20:3, n-6) 0
Myristic acid (C14:0) 30.00+0.00 | Eicosatrienoic acid (C20:3, n-3) 0
Myristoleic acid (C14:1) 0 Arachidonic acid (C20:4, n-6) 0
Palmitic acid (C16:0) 490.00+0.00 | Eicosapentaenoic acid (C20:5, n-3)| 35.00£7.07
Palmitoleic acid (C16:1) 40.004£0.00 |Behenic acid (C22:0) 0
Stearic acid (C18:0) 80.00+0.00 | Erucic acid (C22:1) 0
Oleic acid (C18:1, Omega-9) 820.00+0.00 |Docosadienoic acid (C22:2, n-6) 0
Linoleic acid (C18:2, omega-6) 830.00+14.14 | Docosahexaenoic acid (C22:6, n-3)| 55.00+7.07
Y-Linoleic acid (C18:3, Omega-6) 15.00£7.07 |Lognoceric acid 25.00£7.07
Linolenic acid (C18:3, ALA, Omega-3)| 120.00+0.00 |Nervonic acid 0
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