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ABSTRACT

Three treatments (T2, T3 and T4) of noodles were optimized through mixing wheat flour (WF) and defatted soya flour (DSF) 
at different concentrations (40:60, 50:50 and 60:40), correspondingly whereas T1 was treated as control sample. Besides, 
three noodle flavours by incorporating blend of nutraceuticals were too standardized. Then, the developed products 
were assessed and compared for sensory parameters, proximate composition, in vitro protein digestibility and amino acid 
content. T4 (with 40% DSF) was the most acceptable treatment in terms of its all sensory attributes. Index of Acceptability 
(I.A) of T4 was 69.58%, respectively. Among noodle flavours, T2 was highly acceptable. Proximate composition of noodles 
revealed > threefold increase in protein and ash content; and almost two fold increase in fiber content. Lysine content of 
noodles was also increased after addition of DSF. The highest in vitro protein digestibility was found in T2 and T3.
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In contemporary era, among various contributory 
factors for disease development and progression, 
diet and lifestyle have supremacy over other factors 
(Kowsalya et al. 2008; Saxena, 2015). Dietary pattern 
affects both the frequency and advancement of 
the fatal diseases but the interactions to specific 
foodstuff and the bioavailability of its nutrients are 
not simple and are most likely to be influenced by 
hereditary factors (Swami et al. 2007). Nonetheless, 
nutritious diet and disease-free body share a positive 
interrelation to each other. Likewise, marginal or 
negligible consumption of protective foods such as 
fruits and vegetables has a role in development of 
lifestyle diseases such as diabetes mellitus, cancer etc. 

(Zhang et al. 2012). Moreover, higher intake of fast 
food viz. burgers, pizzas and noodles are continued 
to be in vogue the world over which is of high 
concern, since it contains lesser amount of fiber and 
essential nutrients, required for normal physiological 
functioning of human body.

Noodle is one of the most affordable and easily 
accessible designer food product, consists of wheat 
as its main ingredient (Ginting and Yulifianti, 
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2015). It can be developed from single or variety of 
dough formulated into stripes, thin ribbons, curl-
cues, pipes, waves etc. and is cooked with addition 
of fat and water (Shah and Jetwat, 2012). In modern 
times, due to lifestyle changes most of the population 
prefer ready to cook foods such as instant noodles 
but these products are loaded with saturated fats and 
artificial flavours. These products provide energy 
dense nutrients especially carbohydrates and fat but 
lack in micronutrients, which causes obesity with 
micronutrient deficiencies. Unfit diet (low in dietary 
fiber and antioxidants) leads to risk for developing 
chronic diseases like cancer. Despite poor health 
concerns, world consumption of instant noodles was 
recorded 101.514 million servings per year during 
the years 2011 to 2015 (World Instant Noodles 
Association, 2015). India has also become the second 
largest market for noodles since 2014 with number 
of brands (Kanteti, 2015). Usually, instant noodles 
are prepared from refined WF lacking in important 
nutrients. However, noodles and pasta products 
are recognized as important carriers of nutrient by 
WHO & US-FDA (Chillo et al. 2009). With increased 
awareness about nutrition among consumers, the 
food related industries has also been laying emphasis 
on production of functional foods by exercising 
nutraceutical value addition.

Nutraceutical ingredients provide health benefits 
by preventing diseases through increasing the 
antioxidant activity of the food product. These are 
helpful in enhancing food value with both special 
physical and psychological conditions (Ashwini et 
al. 2013). As being natural, these compounds have 
lesser side-effects as compared to traditional and 
modern medications. Nutraceuticals can be classified 
as nutrients, herbs or botanical extracts and dietary 
supplements (Sapkale Anita et al. 2012). The bioactive 
compounds, in the form of phytochemicals such as 
genistein present in soy, lycopene, curcumin and 
gingerol in tomatoes, turmeric and ginger, in that 
order, have been explored vis-à-vis their disease 
targeting potential during numerous scientific 
investigations (Rai et al. 2012). Considering these 
facts, a cost-effective and nutritious product should 

be formulated by blending natural ingredients to 
provide some amount of micro nutrients and non-
nutritive components (Saharan and Jood, 2017). 
Therefore, the present study aimed at optimization 
of three different treatments of noodles along with 
natural flavours through amalgamating diverse 
array of nutraceuticals at different concentrations; 
and to evaluate and compare the nutritional facts of 
the noodles.

Materials and Methods

Procurement of nutraceutical ingredients

Nutraceutical ingredients such as WF, wheat 
bran, and salt were purchased from local market 
at Phagwara, India. DSF (toasted) contained 0.5% 
fat and 50% protein, was used. Fresh ginger and 
tangerine peels were grated and dried at 60◦C till 
the moisture content was declined to 8%. The dried 
ingredients were crushed in the grinder and sieved 
(through 1mm sieve-shaker); obtained fine ginger 
and tangerine peel powders were stored in food 
grade, air-tight containers at dry place. Tomatoes 
and butter (with 0% trans fat and cholesterol) were 
purchased at the time of preparation.

Optimizing noodles and noodle flavours

The optimization of noodles and noodle flavours has 
been shown in Fig. 1.

Method for preparation

After smooth dough was prepared, balls weighed 
50g each were made and spread to sheets of 2mm 
thickness. A mesh was adjusted to extruder and 
inserted the sheets one by one in between two rollers 
fixed in the equipment. The extruded product was 
dried at 60◦C in hot air oven for 1 hour.

Sensory evaluation: The sensory evaluation 
including five different attributes i.e. appearance, 
flavour (aroma/ taste), colour, texture, and O. A. was 
done using 9-point hedonic scale from 10 semi-trained 
judges and scores of each treatment of prepared 
assorted nutraceutical products (noodles and noodle 
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flavours) were recorded. I. A. was calculated with the 
formulae given below:

Index of acceptability = 

Total sum of all sensory parameters/ 
No. of parameters 100

Highest value of Hedonic Scale (9)
´

Nutritional quality assessment of noodles and noodle 
flavours

Chemical analysis: Nutraceutical materials and 
noodles and noodle flavours were analyzed for 
their proximate composition (AOAC, 2000), amino 
acid composition: lysine estimation (Carpenter, 
1960); methionine estimation (Horn et al. 1946), 

1

Procurement of Nutraceutical Ingredients 

Standardization of Noodles (T1, T2, T3, T4 = DSF: WF 00: 
100, 60: 40, 50: 50, 40: 60)

Mixing of Flours 

Cold Extrusion 

Preparation of Dough 

Storage at Dry Place 

Packaging

Development of Noodle Flavours 
T1 = Tomato (60%) + Ginger (10 %) + Tangerine Peel Powder (10 %) 

T2 = Tomato (60 %) + Ginger (20 %) 
T3 = Tomato (60 %) + Tangerine Peel Powder (20 %) 

Turmeric (7.5 %) + Salt (10 %) + Pepper (2.5 %) were added in each 
t t t

Fig. 1: Development of noodles and noodle flavours
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trypsin inhibitor (Roy and Rao, 1971) and in vitro 
protein digestibility (Akeson and Stachman, 1964) 
in triplicates, on wet weight basis to determine 
nutritional quality of developed treatments.

Statistical analysis: Tukey’s test, One-way ANOVA 
(analysis of variance) was used to analyse the 
difference at 5% level of significance between all 
the parameters recorded under physico-chemical 
evaluation at GraphPad Prism software (version 
5.01).

Results and Discussion

Sensory evaluation of noodles and noodle flavours

Sensory characteristics of noodles and noodle 
flavours are presented in Table 1. The mean scores 
of appearance of T1, T2 and T3 were 7.5, 6.5 and 7.0, 
respectively. On the contrary, treatment (T4) was 
the most acceptable with score of 8.0 with regard 
to their appearance. The average colour scores for 
T1, T2 and T3 have been reported as 7.0, 7.0 and 7.5, 
respectively. Besides, T4 scored highest (8.0 and 7.5) 
points for colour and texture when compared to 
the other treatments. The flavour of T4 was better in 
assorted nutraceutical samples with average score 
of 7.5. Besides, T1 has been reported with close value 
(7.0) under flavour attribute. Both T2 and T3 (6.5 and 

7.0) were less acceptable with regard to their overall 
acceptability score while T1 and T4 were highly 
acceptable as the mean O. A. scores were 7.2 and 7.7, 
respectively. Similarly, T1 and T4 were most acceptable 
among all the treatments with I. A. percentage as 
69.48 and 69.58, correspondingly.

The mean score of appearance of three noodle 
flavour treatments i.e. T1, T2 and T3 were 6.7, 7.1 
and 7.0, respectively. The average colour scores for 
T1, T2 and T3 have been reported as 6.3, 7.2 and 7.3, 
respectively. Considering the scores obtained under 
texture, T2 again found scoring highest (7.2) points 
trailing behind the other two T1 and T3 by 1.1 and 
0.1 points, respectively. As flavour of the products 
was concerned, the difference found in scores of T1 
and T3 was non-significant (p>0.05), during present 
study. Further, combining tomato with ginger (T2) 
performed well with O. A. score of 7.8 while T1 and 
T2 had 6.0 and 7.2 O. A. score, respectively. In our 
study, addition of all nutraceuticals (T1) resulted into 
least (56.52%) acceptable final product. Furthermore, 
T2 was the most acceptable among all the treatments 
with I.A. as 65.88% (Table 1).

Accompanying natural functional ingredients to fast 
food is an effective way to compensate nutrient losses 
(Li et al. 2014). Apart from this, natural spices are used 

Table 1: Sensory evaluation of noodles and noodle flavours

Parameters Appearance Colour Texture Flavour O. A. I. A. (%)
Noodles
T1 7.5±0.15b 7.0±0.10d 7.5±0.50b 7.0±0.25b 7.2±0.20b 68.48
T2 6.5±0.10d 7.0±0.15c 6.5±0.20d 6.0±0.30d 6.5±0.50d 59.04
T3 7.0±0.20c 7.5±0.10b 7.0±0.15c 6.5±0. 20c 7.0±0.30c 65.34
T4 8.0±0.05a 8.0±0.15a 7.5±0.25a 7.5±0.50a 7.7±0.25a 69.58
Noodle flavours
T1 6.7±0.29c 6.3±0.15c 6.1±0.30c 6.3±0.15c 6.0±0.00c 56.52
T2 7.1±0.30a 7.2±0.50b 7.2±0.50a 7.3±0.29a 7.8±0.29a 65.88
T3 7.0±0.00b 7.3±0.10a 7.1±0.30b 6.5±0.50b 7.2±0.30b 63.18

*Values are Mean ± SD from ten determinations; different superscripts in the same column are significantly different (p<0.05).

Where T1 = 100 % Wheat Flour; T2 = 60 % Defatted Soya Flour, 40 % Wheat Flour; T3 = 50 % Defatted Soya Flour, 50 % Wheat Flour; T4 
= 40 % Defatted Soya Flour, 60 % Wheat Flour; Where	 T1 = Tomato (60 %) + Ginger (10 %) + Tangerine Peel Powder (10 %) + Turmeric 
(7.5 %) + Salt (10 %) + Black Pepper (2.5 %); T2 = Tomato (60 %) + Ginger (20 %) + Turmeric (7.5 %) + Salt (10 %) + Black Pepper (2.5%); 
T3 = Tomato (60 %) + Tangerine Peel Powder (20 %) + Turmeric (7.5 %) + Salt (10 %) +  Black Pepper (2.5%).
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in cooking in order to enhance flavour and physical 
appeal of the developed product. Therefore, noodles 
and noodle flavours were standardized. Wheat 
soya blended noodles in ratio of 75: 25 were most 
acceptable in terms of texture, colour, flavour, aroma 
and O. A. (Omeire et al. 2014). Besides, Shogren et 
al. 2006 revealed that 35% of soy flour incorporation 
to WF was highly acceptable for spaghetti with no 
significant difference (p>0.05) in flavour and texture 
of the product when compared to the control sample. 
In our investigation, dark colour of noodles might 
be due to high ash content in them (Ginting and 
Yulifianti, 2015). Bhise et al. 2015 reported the O. A. 
score of wheat soya (60: 40) noodles as 7.35 during 
their study. Sunil et al. 2019 formulated noodles 
(T90, T80, T70, T60 and T50 with control i.e. T100) 
by incorporating different proportions of soy bean, 
carrot, mushroom and apple pomace flours (2.5, 5, 
7.5, 10 and 12.5% each, respectively) to WF (90, 80, 
70, 60 and 50%) and evaluated the products in their 
sensory aspects. Mean colour scores were 8.6, 8.5, 8.4, 
8.4, 8.2 and 8.0 for T90, T80, T70, T100, T60 and T50, 
respectively. Mishra and Bhatt, 2016 developed pasta 
by incorporating ginger powder at 1, 3 & 5% level to 
WF and reported the higher mean scores for colour, 
flavour and texture, at 1 and 3% level as compared 
to 5% incorporation level. Sunil et al. 2019 reported 
the range of O.A. score of noodles containing soy 
bean flour and vegetable powders between 7.55 and 
8.27. The highest mean score was obtained in T90 
and the lowest score was observed in T50. Addition 
of functional ingredients such as spinach up to 40% 
to WF noodle helps improving the O. A. score of the 

developed products (Shere et al. 2018). The present 
findings under sensory evaluation were in agreement 
with the results reported for bread wheat pasta 
with vegetable paste (Rekha et al. 2013). Similarly, 
the developed vegetable blended pasta through 
incorporating tomato at 25.5g/100g to wheat-pearl 
millet flour (90:10) and observed the O. A. score of 
7.9 during sensory evaluation (Yadav et al. 2014). 
Likewise, highest overall acceptability score (7.85) 
in pasta sample fortified with ginger at 1% level 
was observed (Mishra and Bhatt, 2016), is found in 
agreement with the present study.

Nutritional quality assessment of nutraceutical 
ingredients

Proximate composition

The proximate composition of nutraceutical 
ingredients used, during preparation of noodles 
and noodle flavours has been presented in Table 2. 
Moisture content of basic flours i.e. DSF, refined WF 
and whole WF ranged between 7.79% and 11.4%. 
The corresponding values for moisture content in 
nutraceuticals such as wheat bran, tomato, tangerine 
peel powder and ginger were 7.27, 93.96, 7.9 and 
8.2, respectively, in present investigation. The crude 
protein content was 59.21 and 9.26% in two flours i.e. 
DSF and WF. It was recorded that wheat bran, tomato, 
tangerine peel powder and ginger were containing 
25.59, 1.57, 5.3 and 12.4% protein. Little fat percentage 
has been detected, in DSF (0.75) and tomato (0.28), 
among all the ingredients. Notable content of ash was 
observed in DSF (7.38%) followed by tangerine peel 

Table 2: Proximate composition of nutraceutical ingredients

Sample Moisture (%) Protein (%) Fat (%) Fiber (%) Ash (%) Carbohydrate (%)
Defatted Soya 
Flour

7.79±0.41e 59.21±0.91a 0.75±0.11e 4.28±0.18c 7.38±0.39a 20.59±0.41e

Wheat Flour 11.4±0.36b 9.26±0.28c 1.15±0.13d 0.00±0.00f 0.60±0.06e 77.59±0.59a

Wheat Bran 7.27±0.35f 25.59±0.88b 4.62±0.27b 1.97±0.21d 2.12±0.12d 58.43±0.44c

Tomato 93.96±0.26a 1.57±0.35f 0.28±0.04f 0.85±0.11e 0.47±0.16f 2.87±0.34f

Tangerine Peel 7.9±0.35d 5.3±0.11e 2.2±0.30c 11.14±0.22a 4.48±0.23c 68.98±0.42b

Ginger 8.2±0.36c 12.4±0.25d 7.73±0.25a 10.47±0.28b 4.75±0.14b 56.45±1.04d

*Values are Mean ± SD from triplicate determinations; different superscripts in the same column are significantly different (p<0.05).
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powder (4.48%), and ginger (3.75%), respectively. 
Further, the values for carbohydrate were reported 
as 20.59, 77.59, 58.43, 2.87, 68.98 and 56.45% in DSF, 
WF, wheat bran, tomato, tangerine peel powder and 
ginger, respectively. The observed proximate content 
was close to the reference values (Gopalan et al. 2004).

Amount of moisture present in the flour is dependent 
of, both atmospheric and processing conditions 
(Reddy et al. 2015). Pakhare et al. 2016 reported 8.43% 
moisture content in DSF incorporated at 10% level in 
refined WF. Suriya et al. 2017 reported the moisture 
range from 9.53 to 11.34% in while developing 
composite flour from refined WF and elephant foot 
yam flour, for development of functional cookies. 
Among nutraceutical ingredients, DSF had the 
highest protein content in our study, may be, because 
of high water holding capacity (Rababah et al. 2006; 
Ayele et al. 2017). Simultaneously, tangerine peel 
powder had higher (11.14%) amount of fiber than 
other nutraceuticals, since having fair amounts of 
pectin (Abou-Arab et al. 2017; Obafaye and Omoba, 
2018). The findings of current study were in close 
agreement with USDA (10.68%) (USDA Food 
Composition databases, 2018). Also, higher amount 
of fiber present in tangerine peel might be, due to 
high amounts of total dry solids and emulsifying 
properties (Amin et al. 2017) and because of good 
amounts of potassium (Gopalan et al. 2004).

Amino acids, Trypsin Inhibitor and In vitro protein 
digestibility

Amino acids, trypsin inhibitor and in vitro protein 

digestibility of nutraceutical ingredients has been 
presented in Table 3. Lysine content ranged from 0.0 
to 3.71g/100g protein. DSF and wheat bran contained 
3.71 and 3.64g lysine/100g protein, respectively. 
Further, no amounts were recorded in ginger and 
tangerine peel powder. During present study, wheat 
bran was observed with 0.97g/100g protein) content 
of methionine. Similarly, in WF, DSF and tomato, it 
was 0.83, 0.71 and 0.42g/100g protein, respectively. 
Negligible amounts of this essential amino acid were 
recorded in tangerine peel powder and ginger. The 
figures for amino acid content corroborate with the 
reference values (Gopalan et al. 2004). In DSF, the 
amount of trypsin inhibitor was 4.7mg/g whereas 
it was not detected in other ingredients. Toasted 
defatted soya flour was used during present study 
and it was reported that trypsin inhibitor residues 
were present in the flour after toasting (Sessa and 
Bietz, 1986). In vitro protein digestibility was highest 
in DSF followed by WF and tomato, respectively.

Nutritional quality assessment of noodles and noodle 
flavours

Proximate composition

With regard to proximate composition of noodles and 
noodle flavours, the moisture content of T2 (9.40%) 
was the highest as compared to other assorted 
nutraceutical treatments viz. T3 (9.01%), T4 (9.23%) as 
well as control i.e. T1 (9.34%), correspondingly (Table 
4). The percentage of crude protein was observed as 
32.05 in T2 followed by 29.15 in T3, 27.65 in T4 and 
8.20 in T1, respectively. Omeire et al. 2014 observed 

Table 3: Amino acid composition, Trypsin Inhibitor and In vitro protein digestibility of nutraceutical ingredients

Sample Lysine 
(g/ 100 g protein)

Methionine 
(g/ 100 g protein)

Trypsin Inhibitor 
(mg/g)

In vitro protein 
digestibility

Defatted Soya Flour 3.71±0.22a 0.71±0.05c 4.7±0.4a 67.28±1.74a

Wheat Flour 1.06±0.05d 0.83±0.02b 0.0±0.0 51.94±1.61b

Wheat Bran 3.64±0.21b 0.97±0.05a 0.0±0.0 28.03±0.90e

Tomato 1.44±0.12c 0.42±0.08d 0.0±0.0 50.31±1.46c

Tangerine Peel 0.0±0.0 0.0±0.0 0.0±0.0 18.58±0.49f

Ginger 0.0±0.0 0.0±0.0 0.0±0.0 35.83±0.64d

*Values are Mean ± SD from triplicate determinations; different superscripts in the same column are significantly different (p<0.05).
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13.38% crude protein in noodles prepared from 
composite flours using wheat and soya (75: 25). Bhise 
et al. 2015 also reported protein content as 23.77% in 
wheat soya noodles prepared in the ratio of 60:40. 
Further, Shogren et al. 2006 observed the higher 
protein content (33.5%) at 50% addition of soy flour 
to WF as compared to control (15.4%) sample. Crude 
fat was found maximum (1.01%) again in T2 while 
recorded minimum (0.89%) in T4. Beniwal and Jood 
(2015) too reported the increased percentage of fat in 
cereal pulse based noodles when compared to control 
sample. Furthermore, a significant (p<0.05) difference 
was observed between the treatments with reference 
to fiber composition. The highest (2.46%) fiber content 
was observed in T2 when compared to T1, T3 and T4 
(1.65, 2.32 and 2.03%), respectively. Similar results 
were reported by Beniwal and Jood (2015). Similarly, 
an increase of 0.65g/100g of sample was noted in 
functional noodles developed with 15% replacement 
of WF with black gram flour (Anjali and Rani, 2018). 
Regarding ash content, T2 was having the maximum 
ash content i.e. 4.22% preceded by T3 with the value 
of 3.91%. Simultaneously, T4 and T1 were reported 
with the figures as 3.47 and 1.02%, respectively. It 
was reported that the ash content was increased by 
almost double when refined WF was replaced with 

bengal gram and broken rice flour (at the rate of 20% 
each) during development of functional noodles 
(Beniwal and Jood, 2015). Pakhare et al. 2016 observed 
1.54% ash on 10% replacement of refined WF with 
DSF. Maximum (78.83%) carbohydrate content was 
computed in T1 variation whereas T2 was found 
with 50.86% only. A significant decline (p<0.05) in 
carbohydrate content was reported by Omeire et al. 
2014 on increased incorporation level of soya flour to 
WF.

Fruit and vegetable processing results into 
production of by-products, thus their utilization is 
important, economically and nutritionally (Vania et 
al. 2010). Moisture content of three noodle flavours 
was ranged between 57.6 and 59.2%. The sample 
(T1) containing tomato, ginger and tangerine peel 
powders was the moistest among all whereas T2 and 
T3 had less moistened, respectively, attributed to 
low level of water in single ingredient. The protein 
content in T1 was higher (4.4%) than T3 and T2 i.e. 
2.4 and 2.0%, respectively. Vegetables and spices 
possess less amount of protein. A significant increase 
(p<0.05) was there in final product’s protein content 
after value addition of pasta with tomato (Yadav et 
al. 2014). The crude fat content was ranged between 
0.6 to 2.2%. Fat content was low in noodle flavours, 

Table 4: Proximate composition of noodles and noodle flavours

Parameters Moisture (%) Protein (%) Fat (%) Fibre (%) Ash (%) Carbohydrate 
(%)

Noodles
T1 9.34±0.30b 8.20±0.13d 0.96±0.10b 1.65±0.20d 1.02±0.15d 78.83±0.19a

T2 9.40±0.20a 32.05±0.26a 1.01±0.15a 2.46±0.15a 4.22±0.10a 50.86±0.16d

T3 9.01±0.16d 29.15±0.32b 0.93±0.25c 2.32±0.15b 3.91±0.20b 54.69±0.28c

T4 9.23±0.21c 27.65±0.20c 0.89±0.21d 2.03±0.31c 3.47±0.25c 56.72±0.21b

Noodle flavours
T1 59.2±0.02a 4.4±0.02a 2.2±0.01a 4.6±0.03a 1.8±0.01a 26.8±0.13c

T2 57.6±0.08b 2.0±0.01c 0.6±0.0c 2.6±0.01b 1.0±0.0b 36.2±0.02a

T3 57.8±0.08b 2.4±0.03b 1.6±0.0b 2.4±0.01c 1.0±0.01b 34.8±0.04b

*Values are Mean ± SD from triplicate determinations; different superscripts in the same column are significantly different (p<0.05).

Where, T1 = 100 % Wheat Flour; T2 = 60 % Defatted Soya Flour, 40 % Wheat Flour; T3 = 50 % Defatted Soya Flour, 50 % Wheat Flour; T4 = 
40 % Defatted Soya Flour, 60 % Wheat Flour; Where, T1 = Tomato (60 %) + Ginger (10 %) + Tangerine Peel Powder (10 %) + Turmeric (7.5 
%) + Salt (10 %) + Black Pepper (2.5 %); T2 = Tomato (60 %) + Ginger (20 %) + Turmeric (7.5 %) + Salt (10 %) + Black Pepper (2.5%); T3 
= Tomato (60 %) + Tangerine Peel Powder (20 %) + Turmeric (7.5 %) + Salt (10 %) + Black Pepper (2.5%).
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which may be due to very less amount of fat present 
in fruit and vegetable preparations. Highest fat 
content in T1 might be due to mixture of all three 
nutraceuticals i.e. tomato, ginger and tangerine peel 
powder, respectively. A significant (p<0.05) increase 
in crude fiber content was noted when combining all 
the nutraceutical ingredients together as in T1 (4.6%) 
rather than excluding one of these in two other 
treatments (2.6 and 2.4% in T2 and T3), respectively. 
Artificial noodle flavours are generally lacking in 
fibre content. Approximately 4% increase in fiber 
at 10 and 15% incorporation level of tomato peel 
to durum wheat meal was reported (Padalino et al. 
2017). Further, an increase of 0.2g in fiber content 
for per kg pasta was noted while 400g tomato puree 
was supplemented to 1kg of flour (Rekha et al. 2013). 
Results of our study were in accordance to the values 
observed by Mishra and Bhatt 2016. The mean ash 
content was almost double in T1 (1.8%) as compared 
to 1.0% in T2 and T3, respectively. With regard to 
ash content of noodle flavours, close findings were 
reported by Mishra and Bhatt, 2016. An increase of 
0.24% has been observed in ash content of tomato 
blended pasta as compared to wheat pasta by Yadav 
et al. 2014. The carbohydrate content ranged from 
26.8 to 36.2%. Maximum amount of carbohydrate 

was reported in T2 and minimum in T1, respectively. 
Shere et al. (2018) observed a significant decline 
(p<0.05) in carbohydrate and fat content, however a 
significant increase (p<0.05) in fiber and ash content 
of wheat noodles when added with spinach puree up 
to 40% level.

Amino acid composition, Trypsin Inhibitor and In 
vitro protein digestibility

As the amino acid composition is concerned, the 
highest content of lysine was recorded in T2  (3.56g/100g 
protein) (Table 5). The lowest lysine content 
(1.29g/100g protein) was observed in T1. Control 
sample (T1) has been reported with highest amount 
(1.03g/100g protein) of this amino acid as compared to 
three samples with assorted nutraceutical (0.72g/100g 
protein in T2, 0.75g/100g protein in T3 and 0.77g/100g 
protein in T4) consisting of 60, 50 and 40% portion 
of DSF. Highest content of lysine was attributed to 
additional amount of DSF in T2. Similarly, more 
than double increase in lysine content of developed 
pasta from incorporation of DSF into sweet potato 
flour as compared to control sample was observed 
by Gopalakrishanan et al. 2011 during preparation of 
protein fortified pasta. Moreover, lysine content was 
increased by 1.34% in wheat soy flour spaghetti up to 

Table 5: Amino acid composition, Trypsin Inhibitor and In vitro protein digestibility of noodles and noodle flavours

Sample Lysine 
(g/ 100 g protein)

Methionine 
(g/ 100 g protein)

Trypsin Inhibitor 
(mg/g)

In vitro protein 
digestibility

Noodles
 T1 1.29±0.11d 1.03±0.01a 0.0±0.0 69.6±5.8d

 T2 3.56±0.06a 0.72±0.02d 2.72±0.16a 78±2.8a

 T3 2.31±0.09b 0.75±0.03c 2.32±0.01c 76.6±4.05b

 T4 1.92±0.08c 0.77±0.01b 1.70±0.02b 69.7±2.05c

Noodle flavours
 T1 0.07±0.0 0.02±0.0 0.0±0.0 82.74±0.41a
 T2 0.06±0.0 0.01±0.0 0.0±0.0 72.04±0.35b

 T3 0.06±0.0 0.01±0.0 0.0±0.0 70.22±0.76c

*Values are Mean ± SD from triplicate determinations; different superscripts in the same column are significantly different (p<0.05).

Where T1 = 100 % Wheat Flour; T2 = 60 % Defatted Soya Flour, 40 % Wheat Flour; T3 = 50 % Defatted Soya Flour, 50 % Wheat Flour; T4 = 
40 % Defatted Soya Flour, 60 % Wheat Flour; Where, T1 = Tomato (60 %) + Ginger (10 %) + Tangerine Peel Powder (10 %) + Turmeric (7.5 
%) + Salt (10 %) + Black Pepper (2.5 %); T2 = Tomato (60 %) + Ginger (20 %) + Turmeric (7.5 %) + Salt (10 %) + Black Pepper (2.5%); T3 
= Tomato (60 %) + Tangerine Peel Powder (20 %) + Turmeric (7.5 %) + Salt (10 %) + Black Pepper (2.5%)..
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50% incorporation level (Shogren et al. 2006). All the 
noodle samples were significantly (p<0.05) different 
in their methionine content. Since pulses contain 
lesser amount of methionine, and if the proportion 
of pulse flour to cereal flour is increased in composite 
flour mixture, the final product results into decreased 
methionine content. Mahmoud et al. 2012 too reported 
decreased methionine content in high quality protein 
noodles supplemented with lupine flour to WF. 
Two (T2 and T3) of the assorted nutraceutical noodle 
samples have shown more (2.72 and 2.32mg/g) 
amounts of trypsin inhibitor as compared to T4 with 
only 1.70mg/g of this anti-nutritional factor. In vitro 
protein digestibility of noodles ranged between 69.6 
to 78%. The outstanding digestibility percentages (78 
and 76.6) were observed in T2 and T3 whereas T1 and 
T4 possessed almost same (69.6 and 69.7) percentage. 
Bhise et al. 2015 observed the highest (56.33%) protein 
digestibility in wheat soybean textured flour noodles 
(60: 40) on comparison with the incorporation of other 
ingredients i.e. sunflower (32.54%) and fenugreek 
(43.77%), respectively.

Lysine content was 0.07g/100g protein in T1; 0.06 
and 0.06g/100g protein in T2 and T3 noodle flavour 
samples, respectively. Methionine was present in 
negligible amounts (0.02, 0.01 and 0.01g/100g protein) 
in T1, T2 and T3 treatments, respectively. Trypsin 
inhibitor was not present in any of the noodle flavour 
samples. With regard to in vitro protein digestibility 
of noodle flavours, T1 has shown the highest (82.74%) 
in vitro protein digestibility when compared with T2 
and T3 (72.04 and 70.22%), respectively.

Conclusion

It is summarized that nutritive value of noodles can 
be improved in terms of protein, fiber, ash content 
and amino acid composition, hence, through 
exercising assortment of nutraceuticals, ready to eat 
noodles and its flavours can be developed to enhance 
the micronutrient as well as antioxidant potential of 
this designer food.
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