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Noodles are widely consumed throughout the
world and their global consumption is second
only to bread. Instant noodles are widely

consumed throughout the world and it is a fast growing
sector of the noodle industry (Owen, 2001). This is
because instant noodles are convenient, easy to cook,
low cost and have a relatively long shelf-life. The instant
noodles is a product made from a dough prepared from
wheat flour and water, with or without other optional
ingredients, kneaded, extruded through an extrusion press
fitted with a die of the desired size, pre-cooked in boiling
edible oil, cooled and packed. The information on final
product quality and the factors affecting quality are
extremely limited in the scientific literature (Kruger et
al., 1998). Among ready to eat foods, noodles form an
important part of Indian dietary. These products are rich
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ABSTRACT : Experiments were conducted to development, quality evaluation and storage
stability of multi- flour noodles made from wheat flour, soya bean flour, carrot powder, mushroom
flour and apple pomace powder. The noodles were formulated by taking different proportion of
multi-flours in the ratio of (T
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) 50:12.5:12.5:12.5:12.5 respectively. Wheat flour of
the ratio of 100:0:0:0:0 was considered as control. All the samples were packed in high density
polyethylene (HDPE) and stored at room temperature from 0 to 60 days for quality evaluation.
After preparation of noodles various physico-chemical properties were determined, i.e., moisture
content, ash content, protein content and fat content.
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in starch, fat and energy but depleted in fibre. Various
epidemiological studies have shown that the diet lacking
in fibre may be the cause of various gastrointestinal and
cardiovascular diseases (Kumari and Grewal, 2007). The
growth of bakery industry is about 10 per cent per annum
and the products are increasingly becoming popular
among all sections of people (Indrani et al., 1997).

Nutritionally, wheat flour is a good source of protein,
carbohydrate and dietary fibre. Generally, research on
noodles making are based on their quality of product
which is produced from wheat flour since it may vary
widely on its protein content (Habernicht et al., 2002).
Soybean [Glycine max (L.) Merr.] is one of the most
important crops that have the potential to provide the
world’s increasing demand of food. The soybean a grain
legume is one of the richest and cheapest sources of
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protein that can be used to improve the diet of millions
of people, especially the poor and low income earners in
developing countries (LIU, 2000). Defatted soy flour at
2-5 per cent improves water holding capacity and
sheeting process of dough. The enhanced sheeting
strength produces better layering during the fat roll in
process and more tender and finished product. Carrot is
a rich source of -carotene and contains other vitamins,
like thiamine, riboflavin, vitamin B-complex and minerals
(Walde et al., 1992). Dried carrot has -carotene and
ascorbic acid in the range of 9.87 to 11.57 mg and 13.53
to 22.95 mg per 100 g, respectively (Upadhyay et al.,
2008). Drying or dehydration is the useful means to
increase the shelf-life of perishable food for further use
(Roberts et al., 2008). Apple pomace is, therefore,
becoming very popular and can be incorporated into food
products to develop functional foods. It has been found
that 30 per cent formulation was better in taste, texture
and appearance. Apple pomace was also used in bakery
products by (Yadav and Gupta, 2015). Incorporating pulse
flour into food items is not a new concept. Considerable
research work exist that examines the addition of pulses
to baked goods such as breads (Dalgetty and Baik, 2006),
cookies and cakes (Gomez et al., 2008) as well as pasta
(Cabello et al., 1992), snack products (Hardacre et al.,
2006).

 METHODOLOGY
The experiments were conducted to develop multi-

flours noodles and its physico-chemical quality during
storage. Multi- flour comprising wheat flour, soya bean
flour, carrot powder, mushroom flour and apple pomace
powder were used for the present study. The noodles
were formulated using various proportions of flours and
other ingredients. All the experiments were conducted
in food analysis laboratory and bakery laboratory in the
Department of Agricultural Engineering. Multi-flours
noodles were packaged in HDPE at room temperature
and analyze the physico-chemical characteristics like
moisture content, ash content, protein and fat content.
The physico-chemical characteristics were done as fresh
and as well as during storage for 60 days.

Development of multi-flour noodles:
Multi-flours noodles were prepared by incorporating

different levels of flours viz., wheat flour, soyabean flour,
carrot powder, mushroom flour and apple pomace powder

blends in ratio of (T
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) 50:12.5:12.5:12.5:12.5,
respectively. All the materials were mixed by hand until
firm dough was formed. The dough was rolled out in a
baking tray and cut into round in shape with a mould.
The noodles were placed in greased aluminum trays and
semi drying in tray dryer. After semi dried the noodles
were taken out of dryer and cooled at room temperature.
At last, the cooled noodles were packed into HDPE bags
and stored at room temperature for further studies.

Estimation of physico-chemical characteristics of
noodles:

Moisture content, ash content, protein content and
fat content were determined in all the six types’ ratio of
noodles.

Moisture content:
Moisture content of noodles was determined by hot

air oven method. Following formula was used to estimate
moisture content of samples.

100x
sampleofweightInitial

sampleofweightinLoss
(wb%)contentMoisture 

Ash content
Muffle furnace (TANCO model) was used to

determine the ash content of the samples.
Following formula was used to calculate the ash

content of the samples.

100x
sampleofweightInitial

ashofweightFinal
(wb%)contentAsh 

Protein estimation:
Protein was analytically estimated by determining

the amount of total nitrogen in the sample (AOAC, 2000).
Amount of protein in sample = Total nitrogen (%) x 6.25

Fat estimation:
Fat was estimated using the formula:

100x
takensampleofWeight

leftresidueofWeight
(%)contentFat 

 RESULTS AND DISCUSSION
The studies were conducted on development and

quality evaluation of multi-flour noodles by incorporating
various proportions of flours. e.g., wheat flour, soyabean
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flour, carrot powder, mushroom flour and apple pomace
powder. The quality of the fresh multi-flour noodles were
evaluated on the basis of physico-chemical
characteristics like moisture content, ash content, protein
content and fat content.

Effect on moisture content:
The data for variation in moisture content (%) of

noodles during storage is presented in Fig.1. The moisture
content of noodles samples varied from 7.65 to 8.28
percent during storage periods. The values of moisture
content for freshly prepared noodles was highest for T

100

noodles (8.12 %) followed by T
90

 (8.08 %), T
80

(8.01%),
T

70
 (7.60 %), T

60
 (7.50 %) and T

50
 (7.45 %). The

moisture content of composite flour noodles were less
as compared to control noodles which indicates that the
moisture content of composite flour noodles decreased
with increase in the incorporation of soy bean flour, carrot
powder, mushroom powder and apple pomace powder.
The moisture content ranged for noodles T

100
 (8. 12 -

8.28 %), T
90

 (8.08 - 8.26 %). T
80

 (8.01 - 8.12 %), T
70

(7.60 - 7.72 %), T
60

 (7.50 - 7.68 %) and T
50

 (7.45 - 7.65
%) during storage. Similar trends were found by Mustafa
et al. (1986) where in increase in moisture content with
increase the ingredients.

T
70

 (2.28 %), T
80

 (2.20 %), T
90

 (2.15 %) and control
noodles T

100
 (2.0%). The results indicate that the ash

content increased with increase ratio of different flours
with wheat flour. Ash content gradually increased in the
range from T

100
 (2.0 to 1.95%), T

90
(2.15 to 2.08%), T

80

(2.20 to 2.13%), T
70

 (2.28 to 2.20%), T
60

 (2.29 to 2.23%)
and T

50
 noodles (2.30 to 2.25%) during storage period.

Similar trends were found by Agu et al. (2007).

Fig. 1 : Effect of multi- flour noodles on moisture content
(%) during storage period
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Fig. 2 : Effect of multi- flour noodles on ash content (%)
during storage period

A
sh

 c
on

te
nt

 (
%

)
Storage periods

2.4

2.3

2.2

2.1

2

1.9

1.8

1.7

0 day 15 days 30 days 45 days 60 days

T
50

T
100

T
90 T

70
T

80 T
60

Fig. 3 : Effect of multi- flour noodles on protein content (%)
during storage period
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Effect on ash content:
The data for variation in ash content (%) of wheat

flour and composite flour noodles stored at room condition
upto 60 days are presented in Fig. 2. The ash content
for fresh noodles ranged from 2.0 to 2.30 per cent during
storage with respect to incorporation of composite flours.
The ash content was observed highest for freshly
prepared noodles T

50
(2.30%) followed by T

60
 (2.29 %),

Effect on protein content:
The data for variation in protein content (%) of

noodles during storage periods under room condition are
presented in Fig. 3. Protein content for freshly prepared
noodles among all incorporation of flours were observed
for noodles T

100
 (11.87%), T

90
 (12.03%), T

80
 (12.28%),

T
70

(12.43%), T
60

(12.58%) and T
50

 (12.68%). The
protein of noodles decreased with increase in the storage
period for noodles T

100
 (11.87 % to 11.81 %), T

90
(12.03

% to 11.95%), T
80

 (12.28 % to 12.21%), T
70

 (12.43% to
12.32%) and T

60
 (12.58% to 12.53%), T

50
 (12.68 % to

12.62%) during 60 days of storage periods. Highest
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protein observed in T
50

 noodles as compared to others
during storage. Whereas, T

100
 noodles reported lowest

protein content. Similar trends were found by Agu et al.
(2007).

Effect on fat content:
The data for variation in fat content (%) of noodles

during storage periods are presented in Fig.4. The fat
content of fresh noodles were observed for noodles T

100

(4.82%), T
90

 (5.02%), T
80

(5.10%), T
70

(5.18%), T
60

(5.26%) and T
50

(5.32%). The results revealed that the
fat content of noodles increased with increase in the
incorporation of soya bean, carrot, mushroom flour and
apple pomace powder. Fat content of control noodles
was decreased with increasing the storage periods. Similar
trends were also found in other noodles. The fat content
was observed for T

100
noodles (4.82% to 4.77%)

followed by T
90

 (5.02% to 4.98%), T
80

(5.10% to 5.05%),
T

70
 (5.18% to 5.14%), T

60
(5.26% to 5.19%) and T

50

(5.32% to 5.28%) upto 60 days of storage periods. The
study revealed that fat content gradually decreased as
increased in storage period under ambient condition. The
fat content of composite flour noodles incorporated soya
bean, carrot, mushroom and apple pomace powder with
wheat flour was observed higher as compared to control
noodles. Similar trends were found by Anu and Kawatra
(2007).

highest physico-chemical properties during the storage
compared to control treatment. Therefore, the treatment
(T

50
) has highest physico chemical properties for 60 days

stored at room temperature.
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Conclusion:
Incorporation of soy bean flour, carrot powder,

mushroom powder and apple pomace powder into wheat
flour for the development of noodles is possible based
on the physico-chemical properties of the noodles. The
results revealed that the incorporated noodles had the
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