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ABSTRACT

Fish being a significant protein contributor to our daily diet, is cheap
to afford but is highly perishable due to change in climatic conditions
and a favourable medium for the growth of microorganisms and
hence processing method is important to extend the shelf life and
add value. Boiling, smoking, salting and sun-drying methods were
used to assess proximate composition of Atlantic mackerel
(Scomber japonicus), Round Sardinella (Sardinella aurita), and
Horse mackerel (Trachurus trachurus). The steaming method was
used for the boiling, cold method smoking was used for the smoking,
salt sprinkling and open sun-drying methods were used for the
salting and sun-drying. Each of the processed fish species were
analyzed for the moisture content, dry matter, lipid content, crude
protein content, ash content, and the nitrogen free extract. The
moisture content, dry matter, crude protein, ash content, lipid and
nitrogen free extract of salting and sun-drying method ranged
between 36.23-60.98%, 34.02-63.77%, 35.08-56.71%, 5.00-12.20%,
5.24-5.43% and 26.72-53.42% respectively. The smoking method
ranged between 46.30-60.49% of moisture content, 39.51-53.70% of
dry matter, 52.73-59.87% of crude protein, 3.07-13.15% of the ash
content, 6.10-7.95% of lipid and 22.52-36.25% of nitrogen free
extract. The boiling method ranged between 47.47-57.27% of
moisture content, 42.73-52.53% of dry matter, 35.93-65.60% of
crude protein, 6.23-8.35% of the ash content, 5.09-6.23% of lipid and
26.77-50.69% of nitrogen free extract all against the raw fish species
which also ranged between 51.50-62.89% of moisture content,
39.11-48.50% of dry matter, 48.55-55.67% of crude protein, 2.21-
6.67% of ash content, 6.50-8.05% of lipid content and 30.55-38.85%
of nitrogen free extract. The processing methods used (smoking,
boiling, salting and sun-drying) showed no negative effect on the
proximate composition after analysis. Boiling, smoking, salting and
sun-drying processing method has more positive effect on the
proximate composition of Trachurus trachurus than Sardinella aurita
and Scomber japonicus.
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INTRODUCTION

Fish is one of the significant protein contributors to our
daily diet, and it is consumed globally due to its high
protein content, high polyunsaturated fatty acids (PUFA),
minerals, and vitamins (Abraham et al., 2018). Moisture,
protein, and fat are the primary components of fish, with
trace amounts of vitamins and minerals (Aberoumand,
2014). Fishis one of the most important vertebrate groups
(Mahaliyana et al., 2015). Fish contains high omega-3
polyunsaturated fatty acids which help in preventing heart
disease and decreasingthe risk of certain cancer and other
diseases such as cancer, hypertension, and
atherosclerosis (Kannaiyan et al., 2019). According to the
Food and Agriculture Organization of the United Nations
Yearbook of Fishery and Aquaculture Statistics (FAO,
2018), fish utilization for human consumption increased
from 2011 to 2016. Many people like fish since it is the
cheapest source of animal protein and other key elements
for human health (Mahaliyana et al., 2015). Fish is highly
perishable because it provides favorable medium for the
growth of microorganisms after death (Aliya et al., 2012)
due to factors such as high moisture content, availability
of nutrients for microbial growth, ambient temperature
and poor handling. Fish spoilage in Nigeria is influenced to
a large extend by high ambient temperatures, considerable
distances of landing ports to points of utilization and as
well as inadequate infrastructure for postharvest
processing and landing (Saliu, 2018). Fish processing is
done to extend the shelf life and also add value to the fish
product (Issa et al., 2020).

Nutritional quality of fish may be influenced by how it is
processed and cooked. These methods include frying,
grilling, freezing, steaming, boiling, sun drying, and
smoking. Salting, smoking and sun drying are the cheapest
methods and do not require the use of sophisticated
techniques. These cooking methods have a wide range of
uses, techniques, and effects on the nutritional and
proximate composition of processed fish (Abraham et al.,
2018). Proper cooking methods are essential for retaining

maximum  nutritional value, including proximate
composition, vitamins, minerals, and fatty acid
composition (Golgolipour et al., 2019). Processing

techniques play a crucial role in the transformation of raw
fish into various processed fish products (Smith et al.,
2018). These methods may introduce changes that can
potentially affect the nutritional and proximate
composition of fish protein, including its content,
digestibility, and amino acid profile (Anderson et al., 2019;
Kim and Park, 2021). The extent to which different
processing methods alter the protein value of fish is
essential for optimizing fish processing techniques and
ensuring the delivery of high-quality, nutritionally valuable
fish products to consumers (Martins et al., 2017; Silva et
al., 2022). Investigating the effect of processing methods
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on the protein value of fish, it can provide valuable insights
to consumers, enabling them to make informed choices
about processed fish products (Silva et al., 2022).

Fish meatis made up of several nutrients that are useful to
humans, including proteins, carbohydrates, lipids, amino
acids, trimethylamine oxide (TMAQ), and others (Adrah
and Tahergorabi, 2022). Fish improves growth, enables
tissues to recover and increases healthy gum and teeth
(Haruna, 2003). Regular consumption of fish can promote
the defense mechanism for protection against invasion of
human pathogens since fish food has antimicrobial
peptide (Ravichandran et al., 2010).

The vulnerability of aquatic food products to microbial
spoilage is due to the presence of high moisture content
and nutrient availability (Singh et al., 2021). Yeast is a type
of microorganism that can spoil food products by reducing
their sensory properties, which is harmful, but it also plays
an important role in food preservation and production
(Tofalo et al., 2020). Bacteria is another type of
microorganism that causes spoilage in fish, Gram-
negative pyschrotolerant bacteria like Shewanella spp.
and Pseudomonas spp. May cause chilled fish to
deteriorate while raw fish may deteriorate due to
fermentative gram-negative bacteria such as Vibrionaceae
(Rathod et al., 2022).

Preservation and processing techniques may introduce
changes that can potentially affect the nutritional and
proximate composition of fish protein (Anderson et al.,
2019). Fish are prepared in different ways, e.g. boiling,
grilling, frying and smoking. It has been inferred that the
element content of fish meat can be influenced by
processing or cooking method. (El-Lahamy et al., 2019).
The effect of some processing methods on the proximate
composition of Atlantic Horse Mackerel (Trachurus
trachurus), Round Sardinella (Sardinella aurita), and Chub
mackerel (Scomber japonicus) is therefore assessed in
this study.

MATERIALS AND METHODS

Study Area

Biochemical laboratory, Department of Animal Science,
Faculty of Agriculture, Ahmadu Bello University, Zaria,
Kaduna State located in the North Western region of
Nigeria

Sample Collection and Preparation

Four fish species each of Trachurus trachurus, Sardinella
aurita and Scomber japonicus were purchased and
grouped into four groups each having one each of the
samples. The first group were washed thoroughly with
clean water and salted with NaCl by sprinkling and
sundried using the open-sun drying method for about one
hour (Chin, 2017). The second group were smoked on a
drum type smoking kiln with a low section for insertion of
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wood using the cold smoking method (Puke and
Galoburda, 2020), it was smoked for 30 minutes and the
smoked was produced by the burning of Parkia biglobosa
and a wire guage was placed untop of the drum. The third
group were washed, keptinside a clean pot with water and
placed on the stove to cook for 15 minutes using the boiling
method (Cirilo et al.,, 2020). The fourth group were
unprocessed and used as the control.

Proximate Composition Analysis

The routine analysis of food is termed the proximate
analysis. Main components of different fractions in the
proximate analysis of foods are moisture, lipid, crude
protein, ash and carbohydrate.

Dry matter

DM=: x 100

Where DM = Dry matter, a = weight of wet sample, c =
weight of dried sample

Moisture content

Mc = W2=W3 o 100
(W2-w1)

Where, MC =Moisture content, W1 = Weight of crucible,
W2 = first weight of dried sample,
W3 = second weight of dried sample after 3 hours

Crude protein content
The amount of Nitrogen was calculated using the formula:

%N=0.01X0.14 X t — (250 1"0)

5 T a
Where, 0.01 = Molarity of HCL, 0.14 = mole equivalent of N,
t =titre value of HCl, a =weight of sample, Crude protein =
6.25x N

Crude fat content
The crude fat content was calculated as:

@b 100

a
Where a = weight of sample, b = weight of container,

d = weight of container + extracted fat

Fat content =

Ash content

The ash content was calculated as:
%Ash _Weight of ash (d—a)x100

Weight of sample (b—a)
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Where a weight of the sample, b = weight of the
container, d = weight of crucible + ash

Nitrogen Free Extracts (NFE)

NFE =100 - (% moisture + % crude protein + % crude fat +
% ash)

Statistical Analysis

Data was subjected to one-way analysis of variance
(ANOVA) and expressed as mean S.D (Standard
deviation). Values of P<0.05 was considered significant to
determine the processing method with the best effect on
the proximate composition of the fish species. The Duncan
test were used to compare the means using SPSS
(Statistical Package of Social Science version 20.0).

+

RESULTS AND DISCUSSION

The result of this study showed the proximate analysis of
raw, smoked, boiled and salted and sun-dried, fish
samples of Horse mackerel (Trachurus trachurus), Round
sardinella (Sardinella aurita), and Atlantic mackerel
(Scomber japonicus) are shown in Table 1.

There are no significant difference in the mean % of salting
and sun-drying on the proximate composition of the three
fish species with values in % ranging from 36.23 to 60.98%
of moisture content, 34.02 to 63.77% of dry matter, 35.08
to 56.71% of crude protein, 5.00 to 12.20% of ash, 5.24
105.43% of lipid and 26.77 to 53.42% of Nitrogen (Table 1).
There is no significant difference in the three fish species
as against the raw samples.

There is no significant difference in the mean % of smoking
on the proximate composition of the fish species. Mean %
of moisture content among the three species ranges
between 46.30 to 60.49 %, dry matter (39.51 to 53.70%),
crude protein (52.73 to 59.87%), lipid (6.10 to 7.95%), ash
(8.07 to 13.15%), and nitrogen (22.52 to 36.25%) as
showed in Table 2 below. There is no significant difference
in the three species against the raw samples.

There is no significant difference in the mean % of boiling
on the proximate composition of the fish species with the
values ranging from 42.73 to 52.53% of dry matter, 35.93 to
65.60% of crude protein, 6.23 to 8.355% of ash content,
5.09 to 6.23% of lipid, 47.47 to 57.27% of moisture content
and 20.96 to 50.69% of nitrogen as showed in Table 2.
There is no significant difference in the three species
against the raw samples.
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Table 1: Mean Proximate Composition of Raw, Smoked, Boiled, Salted and Sun-dried Chub Mackerel (Scomber
japonicus), Round Sardinella (Sardinella aurita), and Horse Mackerel (Trachurus trachurus)

Sample Moisture Dry Crude Ash (%) Lipid (%) Nitrogen Crude fiber (%)
content matter protein free extract
(%) (%) (%) (%)
Scomber japonicus
Raw 51.50 48.50 48.55 4.55 8.05 38.85 0.00
Smoked 46.30 53.70 52.73 3.07 7.95 36.25 0.00
Boiled 47.47 52.53 35.93 7.15 6.23 50.69 0.00
Salted and Sundried 46.30 53.70 52.73 3.07 7.95 36.25 0.00
Sardinella aurita
Raw 62.89 37.11 55.67 6.67 7.11 30.55 0.00
Smoked 60.49 39.51 59.87 11.51 6.10 22.52 0.00
Boiled 57.27 42.73 60.50 6.23 5.57 26.77 0.00
Salted and Sundried 60.98 34.02 55.79 12.20 5.24 26.77 0.00
Trachurus trachurus
Raw 58.87 40.13 53.13 2.21 6.50 38.16 0.00
Smoked 57.02 42.98 56.75 13.15 6.45 23.65 0.00
Boiled 55.97 44.03 65.60 8.35 5.09 20.96 0.00
Salted and Sundried 60.25 39.75 56.71 5.00 5.43 32.86 0.00
Table 2: Mean Proximate Composition of Raw, Smoked, Boiled, Salted and Sun-dried
Sample Moisture Dry matter Crude Ash Lipid Nitrogen Crude
(%) (%) Protein (%) (%) free extract fiber
(%) (%) (%)
Raw 58.08+5.90° 41.91+5.90° 52.45+3.61°% 4.48+2.23°® 7.22+0.78° 37.68+13.96° -
Smoked 54.60+7.397  45.39%7.392 56.45+3.57° 9.24+5.40° 6.83+0.98° 32.80+15.75% -
Boiled 53.57+5.32%  46.43+5.32° 54.01+15.86% 7.24+1.06% 5.63+0.57° 27.47+7.62°% -
Salted and sun- 52.48+14.08* 47.51+14.08° 49.19+12.23% 7.79+3.862% 5.32+0.09° 35.85x4.61°% -
dried
P-value 0.88 0.88 0.85 0.46 0.03 0.72 -

Note: Data are represented as Means * Standard deviation. Means with the

significantly different (p<0.05).

Discussion

The mean dry matter of boiled, and smoked increases in
Scomber japonicus and Sardinella aurita, while boiled,
smoked, salted and sun-dried all increases in Trachurus
trachurus. The lipid content mean of smoking and boiling
processing methods increases and it is due to high
temperature (Aguiler et al., 2020), research shows that the
lipid content of different processing methods increases
(Hernandez-Sanchez and Aguilera-Morales, 2012) and it
decreases across the different processing methods used
here among the three different fish species in this
research. Temperature has influence on fish fat by
reducing it (Cirilo et al., 2020)

Crude protein content mean increased in all the
processing but there was decrease in boiling, salting and
drying in Scomber japonicus. The protein contents level
increases with decreasing moisture content (Aliya et al.,
2012 and Daramola et al., 2017), higher values of protein
were observed in smoked Scomber japonicus, boiled
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Sardinella aurita and Trachurus trachurus. The increase in
crude protein level was compared to Brooks et al., (2010),
reduction in crude protein could be associated to time of
drying process of fish which could give rise to microbial
contamination and prolonged sun-drying of fish could also
increase the enzymatic breakdown of the protein level
(Ahmed et al., 2011) but it decelerated in this study except
for Trachurus trachurus.

Ash content mean was higher in salted and sun-dried
Sardinella aurita and the smoked and boiled were higherin
Trachurus trachurus. The moisture content mean of
boiled, smoked and salted and sun-dried were higher in
Sardinella aurita than those of Trachurus trachurus and
Scomber japonicus. The moisture content reduces after
each processing methods on each fish species, that of
smoking was because the fish loses a lot of water and a
protective coating was formed due to the partial
carbonization of the tissues and other compounds by
wood smoke (Ahmed et al., 2011).
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The lipid content was significantly different among the
processing methods while the remaining composition was
not significantly different.

CONCLUSION

Salting and Sun-drying has more effect on the proximate
composition of Trachurus trachurus than Scomber
japonicus and Sardinella aurita as the proximate
composition level increases against the raw species. The
effect of smoking was higher in Trachurus trachurus and
then Sardinella aurita with Scomber japonicus been the
least. Boiling method was discovered to have more
increased proximate composition on Trachurus trachurus
than the other species against the raw species. Smoking
method generally had the best result in the proximate
composition of the three fish species against each of the
raw species.
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