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e-mail:  Nuntaporn.au@ssru.ac.th 
 

ABSTRACT  

 

Corn cob is a by-product of processed sweet corn used as animal feed in the farming industry. 

It returns to the farms as land applications such as fertilizer or it is disposed as the waste. The 

objective of this study was to determine the effect of addition of wheat flour with fiber from 

corn cob (5, 10, 15 and 20% w/w) on physical, chemical and sensory characteristics over the 

noodle quality. The corn cob fiber was extracted with 10% (w/v) NaOH at 25°C for 6 hours. 

According to this study, corn cob fiber had high level of crude fiber (52.34 g/100g). Noodle 

added with 20% corn cob fiber had the highest crude fiber and moisture content. Color of 

noodle added with corn cob fiber had lower lightness (L*) but higher redness (a*) and 

yellowness (b*) than the control sample (without corn cob fiber). The noodle with corn cob 

fiber had higher hardness and lower elasticity (tensile strength and breaking length) than the 

noodle without corn cob fiber. Cooking quality was changed when adding corn cob fiber, the 

cooking loss and water absorption increased. The noodle added with corn cob fiber at 10% 

gave the overall sensory score with acceptability that is not different from the control sample. 

 

Keywords:  Corn cob, Fiber, Addition, Noodle, Noodle properties. 

I. INTRODUCTION 

Corn cob is a sweet corn processing industry by-product in Thailand. Nowadays, most of corn 

cobs are waste natural resources and also sources of environmental pollution (Wachirapakorn 

et al., 2016). The ratio between corn grain and corn cob may reach 100:18, a large quantity of 

corn cob can be generated (Cao et al., 2004). Cellulose and hemicellulose are the main dietary 

fibers in corn residues such as corn husk and cob (Yoon, Woodams, & Hang, 2006). 

Dietary fiber is the edible plant portions which are undigestable and absorbable in human 

digestive system including polysaccharides, oligosaccharides, lignin, cellulose, hemicellulose, 

pectin, and gum (Stear, 1990; Mudgil, Barak, & Khatkar, 2016). Health benefits of 

consumption of dietary fiber are laxation, blood cholesterol attenuation, blood glucose 
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attenuation, reducing risk of coronary heart disease, diabetes, obesity, and some forms of 

cancer (AACC,2001; Mann & Cummings, 2009). 

Noodles are staple foods that widely popular in Asian countries for more than 4,000 years, (Fu, 

2008). Almost 40% of total wheat in Asia is used for noodle production (Janto et al., 1998). 

Many studies have been conducted to investigate the effect of fiber on ¬noodle quality and 

evaluate the texture and sensory properties (Mudgil, Barak, & Khatkar, 2016; Rathod, & 

Annapure, 2017).  

Therefore, the development of enriched noodle with corn cob fiber as the high dietary fiber 

content helps to increase the fiber intake. The purpose of this study was to investigate the effect 

of addition corn cob fiber towards chemical, physical, and sensory properties of noodle. 

II. MATERIALS AND METHODS 

Preparation of Corn Cob Fiber 

Sweet corn was purchased from several local markets in Bangkok, Thailand. Corn husk, silks 

and kernels were removed from the cob. Corn cob was washed, boiled in hot water for 30 

minutes, ground with blender and dried in a hot air oven at 60C for 6 hours. Dried corn cob 

was extracted by using 2.5 M NaOH at 25C for 6 hours and washed with water until it had pH 

at 7. The sample was dried at 60C for 6 hours. Finally, ground into powder and sieved through 

a 60-mesh screen. The dried corn cob fiber was kept and sealed in a plastic bag at the room 

temperature for the further investigation. 

Noodle Preparation 

Noodle formulation for this study is presented in table 1. Noodles were made from different 

amounts (0%, 5%, 10%, 15% and 20%) of corn cob fiber. The ingredients were mixed by a 

Kitchen Aid food processor (Kitchen Aid, USA), followed by hand kneading. The dough was 

sheeted and cut into noodle strands with 2 mm in width × 1 mm in thickness by noodle-making 

machine. 
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Table 1.Noodle formulation with different level of corn corbfiber 

Ingredients 
Corn corb fiber level (%) 

Control (0) 5 10 15 20 

Wheat flour 100 95 90 85 80 

Corn corbfiber 0 5 10 15 20 

Water 40 40 40 40 40 

Salt 2 2 2 2 2 

Sodium carbonate 2 2 2 2 2 

Analysis of Corn Cob Fiber and Noodle 

Moisture, fat, ash, crude fiber, protein, and carbohydrate contents of corn corb fiber and noodle 

were determined according to the AOAC methods (2005). 

Colors of uncooked and cooked noodles were measured by using a spectrophotometer (Hunter 

Lab, Color Quest XE, USA) equipped with a light source illuminant D65 and 10° for observing. 

CIELAB system; L* represents lightness (0-100), while a*and b* indicate theredness-

greenness and yellowness-blueness, respectively. 

Texture properties of noodle dough were measured using texture profile analysis (TPA)with 

texture analyzer (Lloyd Instrument, TA plus, UK). Noodle dough was compressed to 50% of 

original height at test speed of 50 milimeters per minute, using cylinder probe (3.5 centimeter 

diameter) with a 1 kN load cell.The parameters were obtained hardness (N), cohesiveness, 

springiness index, chewiness (kgf) and adhesiveness (Kgf). Noodle strands (uncooked and 

cooked) were determined tensile strength (maximum force; N) and breaking length (distance 

at maximum force; mm) according to the method of Sirichokwarakit et al. (2015).  

The cooking properties of noodle were determined by following AACC method (2000). Noodle 

(10g) was cooked in 200 ml of boiling distilled water. Cooked noodle was rinsed with cold 

water and drained for 1 minute, and immediately weighed. Cooking water was evaporated and 

dried at 105°C to constant its weight. The percentage of cooking loss and water absorption 

were calculated using the following equations. 

Cooking loss (%) = (Wdw/ Wuc) × 100 

Where Wdw is the weight of dried residue in cooking water (g); Wuc is the weight of uncooked 

noodle(g). 

Water absorption (%) = ((Wco  -Wuc)/Wuc) × 100 

Where Wco is the Weight of cooked noodle (g); Wuc is the weight of uncooked noodle (g). 

Sensory evaluation of noodle was evaluated by a 30 panels, they are faculty members, students 

and staff members of Suan Sunandha Rajabhat University. Six sensory attributes were 
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evaluated (color, odor, stickiness, softness, taste, and overall acceptability) using a 9-point 

Hedonic scale (1=dislike extreamly and 9=like extreamly).  

Statistical Analysis 

All tests and analytical measurements were done in triplicate. All data was processed by using 

the analysis of variance (ANOVA). The level of statistical significance is p≤0.05. 

III. RESULTS AND DISCUSSION 
 

Chemical and Physical Properties of Corn Cob Fiber 

 

Proximate composition and color of raw corn cob and extracted corn cob fiber are shown in 

Table 2. The results show that crude fiber of extracted corn cob fiber increased from 

29.27(g/100g) to 52.34(g/100g) increased to 78.82%.Hemicellulose is an insoluble dietary fiber 

over 40% dry matter in corn cob (Barl, Biliaderis, Murray, & MacGregor, 1991). However, 

protein and carbohydrate content in extracted corn cob fiber had lower than raw corn cob. 

Extracted corn cob fiber had more lightness (L*) than raw corn cob but redness and yellowness 

are lower than raw corn cob due to extraction with NaOH removed β-catotene from raw corn 

cob. 

 

Table 2. Chemical composition and color parameters of raw corn cob and extracted corn cob   

fiber 

 raw corn cob extracted corn cob fiber 

Chemical Composition (g/100g)   

Moisturens 5.31 5.99 

Fatns 0.20 0.18 

Ash ns 0.76 0.68 

Crude fiber 29.27 b 52.34a 

Protein 3.59a 0.68b 

Carbohydrate 60.87a 40.13b 

Color parameter   

L* 68.95b 75.27a 

a* 4.14a 1.51b 

b* 25.03a 18.64b 

Mean in the same row with different letters are significantly different (p0.05) 
ns = no significant difference (p>0.05) 

 

Chemical Composition of Noodle 

 

Proximate composition of noodles added with different levels of corn cob fiber (0, 5 10, 15 

and 20%) is presented in Tabel 3.The results indicated that noodle with 20% corn cob fiber 

had the highest moisture and crude fiber content. On the other hand, addition of corn cob fiber, 

it also decreases the content of ash, protein, and carbohydrate. 
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Color of Uncooked and Cooked Noodle 

 

The values of color (lightness,redness, andyellowness) of uncooked and cooked noodle are 

shown in Table 4. The results showed that noodle (uncooked and cooked) added with 20% corn 

cob fiber had the lowest lightness (L*). Addition of corn cob fiber affected the increasing of 

redness (a*) and yellowness (b*) when compared with control sample because of β-carotene in 

corn cob. 

 

Table 3. Chemical composition of noodle 

Chemical 

composition 

(g/100g) 

Corn corb fiber level (%) 

Control 

(0) 

5 10 15 20 

Moisture 35.41e 38.66d 39.50c 41.11b 43.39a 

Fat   0.09b 0.29a 0.30a 0.43a 0.45a 

Ash 3.06a 2.71ab 2.65ab 2.44b 2.36b 

Crude fiber 0.30e 1.69d 3.06c 4.71b 5.96a 

Protein  10.61a 8.41b 8.13b 7.09c 6.11d 

Carbohydrate  50.50a 48.20b 46.33c 44.24d 41.63e 

Mean in the same row with different letters are significantly different (p0.05) 
 

Table 4. Color of uncooked and cooked noodle 

Color parameters 
Corn corb fiber level (%) 

Control (0) 5 10 15 20 

Uncooked      

L* 75.56a 74.43a 74.14a 73.05a 69.26b 

a* -0.19c 0.51bc 0.84b 0.97b 1.85a 

b* 21.65b 24.33a 24.01a 23.93a 23.26a 

Cooked       

L* 65.89a 65.54a 62.84b 61.73bc 60.25c 

a* 0.32e 1.45d 2.09c 2.64b 3.11a 

b* 26.49c 27.47b 27.45b 27.63b 28.46a 

           Mean in the same row with different letters are significantly different (p0.05) 

Texture Properties of Uncooked and Cooked Noodle 

 

Table 5. shows texture  profile analysis of noodle dough added with corn cob fiber. Noodle 

with 20% corn cob fiber had the highest hardness and chewiness. However, cohesiveness, 

springiness index, and adhesiveness of all noodle samples were not significantly different 

(p0.05). 
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Table 5. Texture profile analysis of noodle dough  

Texture parameters 
Corn corb fiber level (%) 

Control (0) 5 10 15 20 

Hardness (N) 4.38c 5.15c 7.87b 8.62b 9.53a 

Cohesivenessns 0.10 0.10 0.10 0.14 0.15 

Springiness index ns 0.16 0.18 0.18 0.24 0.24 

Chewiness (Kgf) 0.13c 0.17c 0.29b 0.48a 0.59a 

Adhesiveness (Kgf) ns 0.46 0.50 0.65 0.47 0.34 

Mean in the same row with different letters are significantly different (p0.05) 
ns = no significant difference (p>0.05) 

 

Table 6. shows texture characteristics of uncooked and cooked noodle strands. Tensile strength 

of uncooked noodle strand with corn cob fiber had lower tensile strength and breaking length 

than the noodle without corn cob fiber. On the contrary, tensile strength of cooked noodle 

samples were not significantly different (p0.05). Moreover, cooked noodle sample added with 

5% corn cob fiber was not significantly different when compare to control sample. Tensile 

strength and elasticity are important attributes of noodle because they can influence the 

consumer preferences (Li et al., 2014). The results indicate that gluten network could be 

disterupted by the presence of fiber particles. 

 

Table 6. Texture analysis of noodle strands 

Texture parameters 
Corn corb fiber level (%) 

Control (0) 5 10 15 20 

Uncooked      

Tensile strength (N) 0.09a 0.05b 0.04b 0.03b 0.02b 

     Breaking length (mm) 88.80a 54.50b 26.80c 17.70d 15.87d 

Cooked       

    Tensile strength (N) ns 0.05 0.05  0.04 0.04 0.03 

    Breaking length (mm) 30.20a 24.70a 13.90b 12.80bc 9.35c 

Mean in the same row with different letters are significantly different (p0.05) 
ns = no significant difference (p>0.05) 

 

Cooking Properties of Noodle 

 

Cooking loss and water absorption are shown in Table 7. Cooking loss is an indicator to 

cooking resistance of noodle, low cooking loss is preferable. The results show that the 

increasing of corn cob fiber was responsible for increased cooking loss and water absorption, 

due to water is allow to penetrate readily into the noodle strand. 
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Table 7. Cooking properties of noodle 

Cooking parameters 
Corn corb fiber level (%) 

Control (0) 5 10 15 20 

Cooking loss (%) 6.72e 10.86d 15.39c 18.16b 21.66a 

Water absorption (%) 74.46d 77.89d 99.13c 145.06b 179.58a 

    Mean in the same row with different letters are significantly different (p0.05) 
 

Sensory Evaluation 
 

Table 8. presents the sensory attributes of cooked noodles that were compared for color, odor, 

stickiness,  softness, taste, and overall acceptability. Addition of corn cob fiber at various levels 

had no significantly different in odor score. Furthermore, noodles with added corn cob fiber at 

the levels 5, and 10 were not significantly different compare to control sample for stickiness, 

softness, taste, and overall acceptability. Accordingly, in this study noodle added with 10% 

corn cob fiber is suggested to produce for improve high fiber noodle. 

 

 

Table 8. Sensory evaluation of noodle 

Texture parameters 
Corn corb fiber level (%) 

Control (0) 5 10 15 20 

Color 7.79a 7.63b 7.59b 7.43b 6.58c 

Odor ns 7.66 7.62 7.08 7.37 7.25 

Stickiness  7.35a 7.22a 7.11a 6.89b 6.37b 

Softness 7.53a 7.33a 7.29a 6.62b 6.37b 

Taste  7.37a 7.25a 7.20a 6.54b 6.20c 

Overall acceptability 7.70a 7.59a 7.25a 6.91b 6.20c 

Mean in the same row with different letters are significantly different (p0.05) 
ns = no significant difference (p>0.05) 

 

IV. CONCLUSION  
 
Addition of corn cob fiber affected chemical, physical and sensory properties of noodles. Corn 

cob fiber as a fortification in noodle formulation resulted the higher crude fiber content that 

improve nutrition value and health benefits.  Increasing of corn cob fiber decreased lightness 

(L*) but increased redness (a*) and yellowness (b*). Noodle dough added with corn cob fiber 

had the higher hardness and chewiness when compared with control sample. Moreover, tensile 

strength and breaking length of uncooked noodle strand with corn cob fiber had lower than 

control. Cooking loss and water absorption increased when added with corn cob fiber. Noodles 

that were added corn cob fiber at 10 were not significantly different in stickiness, softness, 

taste, and overall acceptability scores from control sample.  
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