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ABSTRACT

Instant noodles also known as cup noodles in the Asian countries are noodle dish sold in a dried
and precooked noodle block, with flavouring powder or seasoning oil. There are many types of
noodles, but the “instant” types show increasing popularity globally as these products offer ease
of preparation while being economical and tasty. The objective of the study was to compare the
nutritional and mineral contents of selected instant noodles sold and consumed in Sokoto
metropolis, Nigeria. The proximate composition was determined adopting the AOAC methods.
Both the micronutrients and macronutrients were determined using flame photometry and atomic
absorption spectrometric methods of analysis. Result of the proximate analysis showed that
Noodles A had the highest of calorific value at 467.94+0.53 kcal/100 gDW, Noodles B had the
highest crude fibre at 0.45+0.00 mg/100 gDW, Noodles C had the least concentration of ash
content at 0.97£0.01 mg/100 gDW. The mineral results also showed that Noodles A had the
highest content of Na at 257+0.48 mg/100 gDW. Also the mineral analysis showed the presence
of sodium, potassium, calcium and magnesium in each of the samples. The results indicated that

Noodles A contained the highest concentration of nutrients.
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INTRODUCTION

The pasta industry is growing very fast due to global consumption of noodles. Noodles are
produced from rice or wheat flours with other additions such as seasoning, pepper, chicken
pieces, salts, etc. It lacks some nutritional components such as dietary fiber. Therefore, it is
necessary to add lentil to increase the fiber content [1]. Noodles are an important food

throughout the world, especially in Asian countries such as China, Korea, Malaysia, Philippines
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and Thailand. Almost 40% of wheat products in Asian countries are consumed in the form of
noodles [1, 2].

There are many types of noodles, but the “instant” types show increasing popularity
globally as these products offer ease of preparation while being economical and tasty [3].
However, their significant sales volume were not reflected in the amount of research work been
carried out [3].

In developing countries, there has been a high increase in the consumption of noodles
owing to changes in lifestyle and urbanization [4]. Nigeria today has up to fifteen brands of
noodles including, but not limited to the following: (a) Golden penny produced by Flour Mills
Nigeria Plc (b) Mimee Noodles by May and Baker. (c) Honeywell Noodles by Honey Well
Super Fine Food Limited, (d) Dangote Noodles by Dangote Group (e) Chef Me by Engels Foods.
Olorunsogo et al [5], reported the physicochemical properties of instant noodles produced from
blends of sweet potato, soybean and corn flour.

In this research, three common brands of instant noodles were sampled and analysed for
proximate and physicochemical properties using standard analytical methods. Onyema et al [6]
reported on the quality assessment of common instant noodles sold in Nigeria markets, and
concluded that little variations were observed in the proximate and most especially the heavy
metal compositions of the selected noodles samples.

MATERIALS AND METHODS
Sampling and sample treatment
A total of three brands of instant noodles were bought from Sokoto central market, SokotoState,
Nigeria. The samples were disguised as Noodle A instant noodle, Noodles B instant noodle and
Noodle C instant noodle. All the samples were in 120 g packets. The samples were ground into
fine powder and sealed inside clean polyethene bag for further analysis. The samples were

labeled accordingly: Sample A, Sample B and Sample C respectively.

Proximate analysis

The proximate analysis, which is the analysing of the samples into six categories (moisture
content, ash content, crude protein (kjeldahl protein), crude lipids, crude fibre and carbohydrates
(Nitrogen free extracts) based on their chemical properties, analyses were done using standard
analytical procedures [7] as follows:
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Determination of moisture content

This involved drying to a constant weight at 100 °C and calculating moisture as the loss in
weight of the dried Noodle samples. The crucible was thoroughly washed and dried in an oven at
100 °C for 30 min and allowed to cool inside desiccators. After cooling, they were weighed using
weighing balance and their various weights recorded as (W1). Then, 2.0 g of the finely ground
Noodle samples were put into the crucibles and weighed to get W2. Thereafter, the sample plus
crucible were placed inside the oven and dried at 100 °C for 4 hours, cooled and weighed at the
same temperature for 30 min until constant weights were obtained to get Ws. Then, the moisture

content of the rice sample was calculated from the equation:
% moisture = (W2 — W3) / (W2 —W1y) x 100 [7]

Deterrr[lination of ash content

Total ash of the instant noodles samples was determined by furnace incineration based on the
vapourization of water and volatiles with burning organic substances in the presence of oxygen
in the air to CO; at a temperature of 600 °C (dry ashing). About 1.0 g of finely ground dried
sample was weighed into a 277 tared porcelain crucible and incinerated at 600 °C for 6 hr in an
ashing muffle furnace until ash was obtained. The ash was cooled in a dessicator and reweighed.
The % ash content in the instant noodle samples was calculated as:

% Ash = Weight of Ash x 100
Weight of the sample  [7]

Determination of crude fibre

About 2.0 g of the instant noodles sample was hydrolyzed in a beaker with petroleum ether after
which it was boiled under reflex for 30 min with 200 ml of a solution containing 1.25% H2SO4
per 100 ml of solution. The solution was filtered through a filter paper onto a fluted funnel. After
filtration, the samples were washed with boiled water. Then, the residue was transferred onto a
beaker and boiled for another 30 min with 200 ml of solution containing 1.25% NaOH per 100
ml. The boiled samples were washed with boiled distilled water. The residues were filtered
through Gooch filter crucible, dried at 100 °C for 2 hours in an oven, cooled and washed. The
percentage crude fibre in the instant noodle samples was calculated as per the formula:

% Crude fiber = (Wt. after drying) / (Wt. of sample) x 100 [7]
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Determination of fat

Total fat in the instant noodle samples was determined using Soxhlet extraction for 4 hr starting
with methanol and ethanol, respectively [8]. About 250 ml clean boiling flasks were dried in an
oven at 105 — 110 °C for about 30 min and cooled in a dessicator. Approximately, 2.0 g of
samples were weighed accurately into labeled thimbles. The dried boiling flasks were weighed
correspondingly and filled with about 300 ml of petroleum ether (boiling point 40-60 °C). The
extraction thimbles were plugged tightly with cotton wool. After that, the soxhlet apparatus was
assembled and allowed to reflux for 6 hr. The thimble was removed with care and petroleum
ether collected from the top container and drained into another container for re-use. After that,
the flask was dried at 105 — 110 °C for 1 hour when it was almost free of petroleum ether. After
drying, it was cooled in a dessicator and weighed. Then, % fat in the instant noodle samples was

computed using the formula below:

% fat=Weight of fat x 100  [7]
Weight of sample

Determination of protein
The crude protein content of the instant noodle samples was determined using the Microkjeldahl

method of AOAC [9], which involved protein digestion and distillation.

a. Protein Digestion: About 2.0 g of the instant noodle sample was weighed into a Kjeldahl flask
and 4 tablets of Kjeldahl catalyst were added. This was followed up with addition of 1.0 g copper
sulphate and a speck of selenium catalyst into the mixture, and 25 ml concentrated sulphuric acid
was introduced. The whole mixture was subjected to heating in the fume cupboard. The heating
was done gently at first and increased with occasional shaking till the solution assumed a green
colour. The temperature of the digest was above 420 °C for about 30 min. The solution was
cooled and black particles showing at the neck of the flask were washed down with distilled
water. The solution was re-heated gently at first until the green colour disappeared. Then, it was
allowed to cool. After cooling, the digest was transferred into a 250 ml volumetric flask with
several washings and made up to the mark with distilled water and then distilled using Markham

distillation apparatus.

b. Protein Distillation: Before use, the Markham distillation apparatus was steamed through for

15 min after which a 100 ml conical flask containing 5 ml boric acid/indicator was placed under
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the condenser such that the condenser tip was under the liquid. About 5.0 ml of the digest was
pipetted into the body of the apparatus via a small funnel aperture. The digest was washed down
with distilled water followed by addition of 50 ml of 60% NaOH solution. The digest in the
condenser was steamed through for about 5 minutes after which enough ammonium sulphate was
collected. The receiving flask was removed and the tip of the condenser washed down into the
flask after which the condensed water was removed. The solution in the receiving flask was
treated with 0.01M hydrochloric acid. Also, a blank was run through along with the sample.

After titration, the % nitrogen was calculated using the formula below:

% Nitrogen = Vs-VB x Macid x 0.01401 x 100W

where, Vs = volume (ml) of acid required to titrate sample;

VB = volume (ml) of acid required to titrate the blank;

Macid=molarity of acid; W=weight of sample (g).

Then, percentage crude protein in the instant noodle sample was calculated from the % Nitrogen
as:

% crude protein =% N X F,

Where, F (conversion factor) is equivalent to 6.25.

Determination of carbohydrate

The total percentage carbohydrate content in the instant noodle sample was determined by the
difference method as reported by [10]. This method involved adding the total values of crude
protein, lipid, crude fibre, moisture and ash constituents of the samples and subtracting it from
100. The value obtained is the percentage carbohydrate constituent of the sample. Thus:

% carbohydrate = 100— (% moisture + % crude fibre + % protein + %lipid+% ash).

Mineral analysis

The samples were digested into solution by wet digestion using a mixture of conc. Nitric,
perchloric and sulphuric acids in the ratio 9:2:1 respectively. Sodium (Na), potassium (K),
calcium (Ca), magnesium (Mg), iron (Fe) and zinc (Zn) were determined by AAS (Alpha 4
model, Buck Scientific Ltd, USA). While Na and K were determined using atomic emission
spectrometer (200-A model, Buck Scientific Ltd, UK), and colorimetric method was used to
determine phosphorus.
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RESULTS AND DISCUSSION

Table 1: Proximate content of the selected instant noodles

Parameters (%)

Noodles A (mg/100)

Noodles B (mg/100g)

Noodles C (mg/100g)

Moisture content 2.98+ 0.01
Ash content 0.99+ 0.01
Crude protein 12.34+0.42
Crude lipid 14.71+ 0.09
Crude fibre 0.42+ 0.02
Carbohydrate 71.54+ 0.48
Caloric value (kcal/100g) 467.94+0.53

2.95+ 0.03
0.99+ 0.01

12.25+ 0.13

13.48+ 0.02

0.45+ 0.00

72.83+0.12

461.63+0.14

3.43+0.05
0.97+ 0.01

11.54+0.10

13.64+ 0.13

0.40 +0.02

73.45+0.14

462.68+ 0.65

Table 2: Mineral composition of the selected instant noodles (mg/100g)

Element Noodles A(mg/100) Noodles B (mg/100) Noodles C (mg/100)
Sodium 257.00+0.23 247.00£0.25 246.50%0.87
Potassium 233.00£0.12 246.50+0.14 224.00£0.54
Calcium 76.0040.05 60.00+0.19 56.00+0.22
Magnesium 43.20+£0.91 38.40+0.98 40.80+0.36
Iron 3.07+£0.01 5.35+0.02 5.77+£0.10
Zinc 1.25+0.00 1.12+0.00 1.02+0.00

The result of the moisture content revealed that Noodles C recorded the highest amount of
moisture content at 3.43 +0.05 mg/100g, Noodles A recorded 2.90.03 mg/100g, while Noodles B

had the lowest moisture content of 2.98+0.01 mg/100g. This is in agreement with Hassan et al

[11] who reported the moisture content of instant noodle to range from 2.50% to 3.50%. The

moisture content in these noodles is in line with the common knowledge that the higher the

moisture content of a food sample, the lower its shelf life because of its high susceptibility to

bacterial attack.
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The ash content of these selected noodles ranged from 0.97% to 0.99% with Noodles A having
the highest ash content. This showed that Noodles A and Noodles B have the highest mineral
index (0.99 + 0.01 mg/100g) and Noodles C recorded the least ash content. It was within the
range of IITA [12] since the ash content of a food sample gives an insight into the inorganic
(mineral) content of the sample. This is in agreement with previous studies that ash content of
instant noodles was 1.0% [13, 14].

The crude lipid content of Noodles B was 13.48 + 0.02 mg/100g and 14.71 + 0.09
mg/100g was recorded for Noodles A, while 13.64 + 0.13 mg/100g for Noodle C. Noodle A with
the highest amount of lipid at 14.71% is expected to give more energy upon consumption than
Noodles C and Noodles B. This is because the sample that has more lipids has more energy than
the one that has fewer lipids. However this might pose a health risk as high consumption of these
noodles would lead to the development of more fatty acid in the adipose tissue and would
contribute to the cholesterol level in humans with their associated health implications such as
obesity and the risk of heart disease. Bilgicli [15] reported the crude lipid of instant noodles as
21.00% which is slightly different from the values recorded for this research.

The protein content in this research work was 11.54 + 0.10 mg/100g for Noodles C which
is least compared to what was obtained for Noodles B at 12.25 = 0.13 mg/100g and
Noodles A with the highest protein content of 12.34 £ 0.42 mg/100g. This is in conformity with
what was reported by Fen et al. [16]. The protein content of the samples in this research is
relatively high compared to results obtained in Indian noodles [17]. Sample A has high protein
content as compared to Noodles C and Noodles B. This showed its efficacy in supplying
adequate amount of dietary protein needed for growth and development especially in children.

Crude fiber content of these analyzed noodles ranged between 0.40% and 0.44% with
Noodles C at 0.40 + 0.02 mg/100g and Noodles B has 0.45 + 0.00 mg/100g having the lowest
and the highest fibre respectively. The crude fibre content of all the analyzed noodles are within
the permissible limit [10] as crude fibres are not of definite or unique nutritive benefits but
simply helped in the bowel movement [18]. This is in agreement with what was obtained by Edet
et al. [14] who reported the crude fibre of instant noodles formulated from wheat flour and soya
beans flour to be 0.40% and 0.46% respectively.

The result of the carbohydrate content showed that Noodles C had 73.45 + 0.14 mg/100g,
and Noodles B recorded 72.83 + 0.12 mg/100g, while Noodle A had 71.54 + 0.48 mg/100g.
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Noodles C recorded the highest carbohydrate content and as such will give more energy to
consumers upon consumption. This is in agreement with Edet et al. [14] who reported the
carbohydrate content of different noodles to be range from 59.59% to 74.11%.

Noodles A was found to have highest energy value (467.94 + 0.53 kcal/100g) compared to
Noodles C (426.68 = 0.65 kcal/100g) and Noodles B with 462.68 kcal/100g and 461.60
kcal/100g respectively. Gull et al. [19] reported the calorific value of instant noodles to be
between 378 kcal and 356 kcal.

Mineral analysis
Sodium is the most abundant element in the samples. Noodles A has the highest concentration of
sodium (257.00+0.23 mg/100g), followed by Noodles B (247.00£0.25 mg/100g) and Noodles C
recorded the least concentration of sodium (246.52+0.87 mg/100g). Sodium is required by the
body to regulate blood pressure and blood volume. Sodium also helps to regulate the fluid
balance in the body. It also helps in the proper functioning of the muscles and nerves [20].
Potassium is the second most abundant element in the samples with the range between
224.00 mg/100g and 233.00 mg/100g. Noodles B had the highest at 246.50 £0.05 mg/100g and
Noodles C had the lowest concentration at 224.00 + 0.54 mg/100g. The values are relatively high
which make them good food material for hypertensive people [21]. High amount of potassium in
the body increases iron utilization [22] and beneficial to people taking diuretics to control
hypertension and suffer from excessive excretion of potassium through the body fluid [23].
Calcium and magnesium in this study had the least values which ranged from 56.00
mg/100g to 76.00 mg/100g for calcium, and 38.40 mg/100g to 43.20 mg/100g for magnesium.
Calcium, if available in the body helps in development of strong teeth and bones. In addition, it
helps in the formation of blood, intra-cellular and extra-cellular fluids within and outside the cell
of the tissues [24]. Magnesium is closely associated with calcium to the body, as magnesium
helps regulate intracellular flow of calcium ions. Magnesium deficiency may lead to fatigue,
confusion, weakness and problem with muscle contraction. Thus, at 40.80+0.36mg/100g for
Noodles C, 38.40+0.95mg/100g, Noodles B and 43.20+0.91mg/100 for Noodles A, it shows that

sample A has the highest concentration of magnesium.
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CONCLUSION
The study revealed that Sample A had relatively high amount of carbohydrate, protein and

minerals such as (Na, K and Ca) which signifies the sample’s potential as a good source of

nutrients and energy.
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