
Poultry and �sh meat play an important role in human nutrition by providing all the essential 

amino acids and nutrients and more importantly they are economically reliable or cheap. This 

study is a comprehensive approach for the comparative and quantitative analysis of 

macronutrients and micronutrients in Tilapia and chicken meat. Objectives: To evaluate the 

nutritional pro�les and potential health bene�ts of Tilapia and chicken meat. Methods: This 

study utilized a randomized sampling approach to collect a diverse range of Tilapia and chicken 

meat samples from local markets. Analytical techniques, Lowery assay (Protein analysis), 

Soxhlet apparatus (fat content) for macronutrients and spectrophotometry were employed to 

determine micronutrients (vitamins, minerals, and essential trace elements) in each meat type. 

The SPSS version 21.0 was used for the comparison of mean with T-Test and at probability level 

(p<0.05). Results: The results showed that the Tilapia meat have high protein content as 

compared to chicken which was recorded as (22.167±0.44 g) and (18.667 ± 0.66 g), respectively. 

The Tilapia meat has low amount of fat (g) content in all the tested samples as compared to 

chicken meat which was recorded as (2.5 ± 0.28 g) and (4.7 ± 0.43 g), respectively. The mean 

value of minerals in Tilapia and chicken meat samples was recorded as 1.33 ± 0.06 and 1.2 ± 0.053 

g which is not signi�cantly different from each-others. Tilapia meat have high amount of all the 

tested vitamins as compared to chicken. Tilapia �sh meat demonstrated higher levels of high-

quality protein, omega-3 fatty acids, vitamin A, B3, B6 C and E and certain essential minerals, 

such as selenium, calcium, potassium, iron, sodium and iodine. Conclusions: It was concluded 

that due to distinctive nutritional attributes of �sh and chicken meat, individuals can adapt their 

diets to meet speci�c health goals and achieve a balanced intake of essential nutrients. 
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The skyrocketing increase in the human population 
demands food and nutrients. Chicken and �sh meat play a 
key role in providing a cheap source of food and value-able 
micro or macronutrients [1]. The carbohydrates, lipids and 
protein are considered as macronutrients, while minerals 
and vitamins are the micronutrients [2]. These are the vital 
component of human. The sources of food from plant origin 
have carotenoids, polyphenols, ascorbic acid, tocopherols 
and anthocyanins types of bioactive substances [3], while, 
these constituents cannot ful�ll  the nutritional 
requirements of human. Therefore, these essential 
nutrients get form animal source, because animal's �esh 
are the by-products of amino acids, nitrogenous 
compounds, enzymes, coenzymes, fats, carbohydrates 
and minerals [5]. That's why, more focus has been placed 

recently on the dietary and practical advantages of eating 
meat (a good source of protein). Poultry and �sh meat is 
playing an important role in human nutrition by providing all 
the essential amino acids and nutrients [1] and more 
importantly they are economically reliable or cheap. 
Chicken �esh has been shown to have the highest 
antioxidant capacity due to its abundance in histidyl 
dipeptides, including carnosine and anserine [5]. Poultry 
meat ful�l the variety of nutritional needs as they provide 
carbohydrates, fats, vitamins and minerals [6]. It is also 
rich in niacin (known as vitamin B3), the B6 vitamin, and 
vitamin A. Therefore, poultry can plays an important role in 
overcoming the gap between protein supply and demand 
[7]. The poultry meat has high nutritional value and it is very 
necessary to increase its production [1]. It is also 
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inexpensive globally [8]. Similarly, comparison of �sh to 
other sources of food prominently shows that �sh has 
su�cient micronutrients and macronutrients and is more 
bene�cial and better [2]. It is also rich in protein as 
compared to other land animals and has omega-3 poly 
unsaturated fatty acids. Fat content is less than red meat 
and its range is from 0.2-15% [9]. The bene�cial effects of 
�sh intake have largely been attributed as it contains other 
nutrients such as taurine, vitamin D, vitamin B12 (B12), 
iodine and selenium [10]. Small indigenous species of �sh 
which are eaten wholly can provide many minerals (iodine, 
zinc, iron, phosphorous, selenium and potassium) in 
su�cient amount. Thus, most of dietary guidelines 
recommend �sh in the diet [11]. The food quality 
evaluations are challenging, since they involve analyzing 
every food's molecular makeup in light of biological 
receptors. Quality will depend on other factors after the 
meat or �sh has been processed, including nutritional 
factors (such as a balanced amino acid composition), 
sanitary factors (such as the variety and number of bacteria 
present in it, the existence of worms, and preservatives), 
processing factors (such as size, texture, etc.), and sanitary 
factors (such as the involvement of preservatives) [12]. 
Thus, to meet the consumer demand and to ful�ll the need 
of growing population (in all over the word), the production 
of �sh and chicken meat with high nutritional values with 
good quality and quantity is an important concern now a 
days. Moreover, a major issue arises; which meat is more 
effective in term of macro and micro nutrients. 
The aim of study was to assess and compare the 
macronutrient composition, including protein, fat, and 
carbohydrates, in Tilapia (Oreochromis niloticus) and 
chicken meat samples and to determine signi�cant 
differences in micronutrient content between the two 
types of meat. To assess the nutritional signi�cance of 
consuming �sh and chicken meat as sources of 
macronutrients and micronutrients in the human diet.

M E T H O D S

The total 12 samples were collected from poultry farms and 
local poultry shops from Lahore region, and �sh (Tilapia) 
samples were collected form �sh market Lahore. There 
were two chicks about three weeks old with 1.5 kg of size 
(sample 1), two adults (sample 2) and two old chickens of 
about twenty-two weeks of age about 2.50 kg of weight 
(sample 3). The Nile Tilapia samples included two adult 
�shes of about six weeks (400 g of weight) (sample 1), two 
�shes of twenty weeks of age (about 350 g of weight) 
(sample 2) and two comparably older Nile of about forty-
four weeks older with 420-500 g of weight (sample 3). All 
the samples abbreviated as Sample 1 (S1), Sample 2 (S2) and 
Sample 3 (S3). The Lowry method [13] was utilized to 
determine protein content in chicken and Tilapia meat and 
then measured the absorbance at 750 nm. The meat of the 

both �sh and chicken was converted into very small pieces 
using mortar and pestle so that sample can make a 
homogenized mixture in the solvent. The mixture was 
centrifuged at 5000 rpm for 20 minutes and collected 
supernatant was stored at 4oC. The 0.2 ml of bovine serum 
albumin working standard was added in 5 test tubes and 
make up to 1ml using distilled water. The test tube with 1 ml 
distilled water serves as blank. And 4.0 ml of copper 
sulphate was added and incubated for 10 minutes. After 
incubation 0.5 ml of Folin reagent was added and incubated 
for 30 minutes. Measured the absorbance at 750 nm. Graph 
is plotted and estimated the amount of protein present in 
the sample from the standard graph. Similarly, Soxhlet 
extraction was carried out to �nd the concentration of 
crude fat in the sample. n-hexane was used as a solvent for 
extraction of lipids from the sample and re�ux rate, in the 
Soxhlet extractor, was set to 5 drops/sec. Fat was collected 
after getting separated from n-hexane. The weighted 
samples of 5g were placed into a cellulose thimble and 
dried to eliminate any excess moisture. The n-Hexane was 
added for extracting of fat. The extraction process was 
continued for about 4 hours at 70˚C. After complete 
extraction, the solvent was evaporated, dried, and 
weighed. A porous thimble loaded with a solid sample is 
placed inside the main chamber of the Soxhlet extractor. 
By re�uxing the solvent through the thimble using a 
condenser and a siphon side arm. Flask was rotated to 
evaporate extra n-hexane. Then, the �ask was transferred 
to dry air oven for more puri�cation. Temperature of oven 
was set to 110oC for 30 minutes. Dried �ask was taken from 
oven and put into desiccators to cool. After �ask got 
cooled, �nal weight of the �ask was measured and noted 
down to determine the percentage of fat content. The 
extraction cycle is typically repeated many times.
Following formula was used to calculate crude fat content 
of the sample.

W = weight of �ask, W  =weight of �ask with fat, Ws =weight 1 2

of sample

Next, the micronutrients were determined. The ash 

content was determined by dry aching method in which 

sample was placed in mu�e furnace at 7000 C for 02 hours. 

Final weight of the sample was noted and put in formula to 

calculate percentage of ash.

W = weight of crucible, Ws = weight of sample, W  = weight 1 2

of crucible with ash
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The Spectrophotometric method of has been utilized for 
Vitamin Analysis in both �sh (Tilapia) and chicken meat. The 
10.0 grams of sample was weighed. The sample was ground 
and homogenized for extraction of vitamin. This 



R E S U L T S

The current study was done for the Comparative and 

Q u a n t i t a t i v e  a n a l y s i s  o f  m a c r o n u t r i e n t s  a n d 

micronutrients in Tilapia and Chicken meat. The laboratory 

testing was done using recognized analytical methods 

speci�c for each nutrient. The results are demonstrated in 

table 1. 
Table 1: Comparative Analysis of Protein, Fat, Minerals and 

Vitamins Content in Chicken and Tilapia (O. niloticus) (g), T-Test for 

the Comparison of Fish and Chicken (mean per 100 g of meat)

experiment used the hexane as extraction solvent for 
vitamin A (retinol) and vitamin E (tocopherol), methanol for 
vitamin B3(niacin) and B6 (pyridoxine), water for vitamin C 
(ascorbic acid) in the ratio of 1:10 (sample weight to solvent 
volume). The absorbance of the sample containing the 
vitamin A was set at 325 nm, 260 nm for vitamin B3. 290 nm 
for vitamin B6. 245 nm for vitamin C and 315 nm for vitamin 
E, and then concentration of the vitamin was calculated 
using the Beer-Lamber t Law, which relates the 
absorbance (A) to the concentration (C) and molar 
absorptivity (ε) of the analyte.
Formula: C = A / (ε × b).
Where C is the concentration, A is the absorbance, ε is the 
molar absorptivity (speci�c to the vitamin and wavelength), 
and b is the path length (typically the cuvette's width, in cm). 
All the collected data were arranged in MS Excel. The mean 
and standard errors was calculated. The SPSS version 21.0 
was used for the comparison of mean with T-Test and at the 
probability level (p<0.05).

Tilapia 50.269

28.000Chicken

Lower

20.2694

15.7982

24.0640

21.5351

Upper

95% Con�dence Interval
of the Differencet-

value
df

Sig.

(2-Tailed)
Mean

Difference

Protein Content

2

2

22.16667

18.66667

0.000**

0.001**

Tilapia 8.487

10.668Chicken

1.2079

2.7745

3.6921

6.5255

Fat Content

2

2

2.45000

4.65000

0.014**

0.009**

Tilapia 19.250

19.919Chicken

0.9965

0.9016

1.5702

1.3984

Minerals

2

2

1.28333

1.15000

0.003**

0.003**

Groups

Tilapia 1.261

1.112Chicken

-2.0934

-2.4928

5.5774

5.8248

Vitamins

4

4

1.74200

1.66600

0.0276*

0.0328*

Sample size n = 3, p-value, p<0.05 *=Non-Signi�cant, 

**=signi�cant, ***=highly signi�cant

The results showed the comparative analysis of protein 

content in Fish (Nile Tilapia) and chicken meat (Figure 1). 

The value of t-test showed that amount of protein per 100g 

of both Tilapia and Chicken meat was signi�cantly different 

from each other, as p<0.05 (Table, 3.1). The mean value of 

protein content in Tilapia meat samples was recorded as 

(22.167 ± 0.44 g) which was signi�cantly high as compared 

to chicken samples and recorded as 18.667 ± 0.66g. The 

amount of protein in Tilapia was recorded as 22.5, 22 and 23 

g in sample S1, S2 and S3, respectively. Similarly, the 

amount of protein in Chicken was recorded as 18, 18 and 20 

g in samples S1, S2 and S3, respectively. 

Figure 1: Comparison of Mean Values of Crude Protein in Chicken 

and Tilapia per 100g of Meat Sample

The protein amount in all the tested samples of �sh (O. 

niloticus) is comparatively high as compared to chicken 

meat, which is signi�cantly different form each other (t-

test, p<0.05).

Figure 2: Comparison of Mean Values of Crude Fat in Chicken and 

Tilapia per 100g of Meat Samples

The fat amount in all the tested samples of �sh (O. niloticus) 
is comparatively lower as compared to chicken meat, 
which is signi�cantly different form each other (t-test, 
p<0.05).
The ash test was performed to analyze the minerals pro�le 
in both Tilapia and chicken meat. The results in �gure 3 
showed the comparative analysis of ash content in Fish (O. 
niloticus) and chicken meat. The value of t-test showed that 
mean value of amount of minerals per 100g of both (O. 
niloticus) and chicken meat samples was not signi�cantly 
different from each other, as p<0.05 (Table 1). The mean 
value of minerals in �sh (Tilapia) meat samples was 
recorded as (1.33 ± 0.06 g), which was not signi�cantly 
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D I S C U S S I O N

Nutrition plays a pivotal role in maintaining human health 
and well-being. Two commonly consumed sources of 
animal protein, �sh, and chicken, offer distinct nutritional 
pro�les. Understanding the differences in micronutrients 
and macronutrients between these two sources is crucial 
for making informed dietary choices. Inadequate or 
excessive consumption of one or more nutrients is 

considered malnutrition [2]. As, little data are available 
about the meat quality of chicken and �sh. For this 
purpose, the current study was conducted for the 
comparative and quantitative analysis of macronutrients 
and micronutrients in Tilapia and Chicken meat. In this 
study, a comprehensive examination was directed to 
evaluate the nutritional content of chicken and Tilapia 
meat. Protein is an essential macronutrient. The current 
study showed that the protein content in �sh meat samples 
was recorded as (22.167 ± 0.44 g) which was signi�cantly 
high as compared to chicken meat samples (18.667 ± 0.66 
g). The current study agreement with Madhukar who stated 
that the average cane of tuna meat can provide 42 g of 
protein, which was signi�cantly higher, because 100g of 
chicken meat can provide 21 g of protein [14]. However, 
both are the good source of protein. Similarly, Iqbal et al., 
reported that as a result of its high protein content and low 
cost of production, Tilapia has the ability to satisfy the daily 
nutritional needs of a vast population, including the 
underprivileged and malnourished [15]. Fats are also 
essential component of meat. It is saturated and trans-fat. 
The current study showed that the mean value of fat in �sh 
meat samples was recorded as (2.5 ± 0.28 g), which was 
signi�cantly lower than chicken meat samples (4.7 ± 0.43 
g). The current study agreement with Mozaffarian and Wu 
who stated that �sh is considered a safer and healthier 
whole food option compared to chicken due to its lower fat 
ratio, mostly �sh contains lower levels of saturated fats, 
while the chicken meat have high saturated fat [16]. High 
consumption of saturated fats has been associated with an 
increased risk of cardiovascular issues. Generally 
speaking, Karl et al., stated that Tilapia had a better fatty 
acid pro�le than Pangasius cat�sh [17]. Similarly, Jung et 
al., narrated that the inexpensive source of meat in the 
world is chicken [18]. The current study showed that the 
value of t-test of the amount of minerals per 100g of both 
Tilapia and Chicken meat samples was not signi�cantly 
different from each other, as p<0.05. Similar to current 
study the Martinac state that small amounts of calcium, 
iron, potassium, and magnesium are provided by a meat of 
�sh or chicken [19]. The Huang et al., stated that when 
given a diet containing Zn in feed of Nile Tilapia (O. niloticus) 
attained a maximum Zn level of 12.80 mg/kg in its muscle 
and enhanced its minerals pro�les [20]. The Aksu et al., 
stated that chicken meat has 8 mg of copper (Cu) as copper 
sulfate (CuSO4), 40 mg of zinc (Zn) as zinc sulfate (ZnSO4), 
and 60 mg of manganese (Mn) as manganese oxide (MnO) 
per kilogram (kg) of the diet [21]. The results showed that 
the �sh meat have high amount of all the vitamins in all the 
tested samples as compared to chicken meat. The current 
study agreement with Solhelm who stated that aquatic 
animals which are utilized as food have higher amount of 
fat- and water-soluble vitamins as compared to terrestrial 
animals [22]. 

different from chicken meat samples (1.2 ± 0.053g). 

Figure 3: Comparison of Mean Values of Ash (minerals) in Chicken 

and O. niloticus Meat per 100g of Meat Sample 

The minerals amount in all the tested samples of �sh is 

comparatively high as compared to chicken meat, which is 

signi�cantly different form each other (t-test, p<0.05).

The results in table 2 showed the comparative analysis of 

vitamin content in Fish and chicken meat. The T-test sowed 

that Tilapia meat have high amount of vitamins in all the 

tested samples as compared to chicken meat (p<0.05), 

except vitamin B3. The mean value of vitamin A, B3, B6 C 

and E in Tilapia meat samples was recorded as 0.0 4 ± 

0.0057, 7.33 ± 1.45, 0.35 ± 0.086, 0.67 ± 0.088 and 

0.616±0.06g, respectively, which was signi�cantly different 

from chicken meat samples. The mean value of vitamin A, 

B3, B6, C and E in chicken meat samples was recorded as 

0.02 ± 0.005, 7.7 ± 1.45, 0.15 ± 0.028, 0.23 ± 0.072 and 0.48 ± 

0.1 respectively. 

Table 2: Mean Comparison of Vitamins Content in Fish (O. 

niloticus) and Chicken Meat (g)

Vitamin A

Vitamin B3

Vitamin B6

Vitamin C

Vitamin E

Mean ± SESample Type Type of VitaminsSample Size

Tilapia N=3

Vitamin A

Vitamin B3

Vitamin B6

Vitamin C

Vitamin E

Chicken N=3

0.04 ± 0.0057

7.33 ± 1.45

0.35 ± 0.086

0.67 ± 0.088

0.616 ± 0.06

0.02 ± 0.005

7.7 ± 1.45

0.15 ± 0.028

0.23 ± 0.072

0.48 ± 0.1
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C O N C L U S I O N S

Tilapia meat has high amount of protein content as 
compared to chicken. The Tilapia meat has low amount of 
fat. The mean value of minerals in Tilapia and chicken meat 
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