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ABSTRACT 

Background: Water quality of rivers plays an important role in the growth and health of fish. 

Rohu and Morakhi are commonly eaten fishes, and their muscle protein reflects their nutritional 

quality. 

Objective: to compare the water quality parameters of Rivers Chenab and Jhelum and to evaluate 

their effect on the total protein content in the muscles of Rohu (Labeo rohita) and Morakhi 

(Cirrhinus mrigala). 

Methodology: This study assessed water quality and fish meat composition at two sites: Chiniot 

Bridge (Site A) and Khushab (Site B). Two fish species, Labeo rohita (Rohu) and Cirrhinus 

mrigala (Morakhi), and water samples were analyzed using APHA (1998) methods for 

physiochemical parameters and AOAC standards for proximate composition. Data was analyzed 

using One-way ANOVA. 

Results: Chiniot Bridge showed higher pH (7.00±0.10), dissolved oxygen (7.23±0.26), and chloride 

(166.00±2.00), while Khushab had higher temperature (32.20±0.60°C), electrical conductivity 

(378.00±2.00), and total dissolved solids (178.00±2.00). Fish from Chiniot Bridge exhibited higher 

crude ash, moisture, fat, protein, and fiber compared to those from Khushab 

Conclusion: One-way ANOVA revealed significant differences (p<0.05) in water and fish quality 

between sites, indicating environmental impacts on fish health. Pollution at Khushab is likely linked 

to the nearby atomic site, contributing to poor water quality. These results underscore the urgent 

need for pollution control and continuous monitoring to protect aquatic ecosystems and public 

health. 

 

Keywords: Water quality, Total protein, Labeo rohita, Cirrhinus Mrigala, Rivers Chenab and 

Jhelum 
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INTRODUCTION 

Fish, human life, biodiversity and wellbeing of natural ecosystems require water (Yang et al., 

2021). The presence of high traces of water pollutants can disturb the normal patterns of fish 

species. The gill apertures of some fish species inhabiting turbid water bodies from suspended 

particles can be clogged and reduce the resistance to parasites and other diseases (Malik et al., 

2020). Climate change poses more risks to fish, especially in freshwater that has been polluted 

where there is stress and injury exacerbated by an increase in both temperature and toxins (Morgan 

et al., 2001). Contaminated water is a significant problem to fish and other aquatic organisms due to 

the low oxygen concentration, habitat destruction, biodiversity reduction, and disruption of aquatic 

life. This indirectly affects aquatic life, and ecosystems are even threatened with extinction (Saxena, 

2025). 

The pollution is causing adverse impact to the public health and fish by altering the river conditions 

and consequently harm the food chain, the community structure and represents a health risk to the 

general (Brraich and Saini, 2015). The warning in the world is caused by high degrees of pollution 

in the water environment. Another major question in aquatic toxicology is what the negative impact 

of organic substances is observed in water on fish (Burkina et al., 2018). The primary contributor of 

river pollution, water eutrophication and the degradation of water ecosystems is agricultural non-

point source (NPS) pollution. It has many sources, and it is riskier (Adu and Kumarasamy, 2018). 

Population growth and industrialization are key contributors to water pollution that leads to the 

destruction of the ecosystem and the loss of freshwater biodiversity (Bellier et al., 2024). 

The Jhelum River water condition is an issue despite the fact that it is required to sustain life. 

Previous studies on river sections employed spatial analysis as the means to assess the water quality 

(Bashir et al., 2020; Aziz and Ullah, 2022). Jhelum River has contributed significantly to the 

economic development of Kashmir. The river is very essential to the lives of the fishing villages. 

Regrettably, the quality of water in this river has greatly worsened because of the alarming increase 

of human activity in both banks of this river (Mir et al., 2016). The Chenab River is a major 

transgressional river in Pakistan, which is encircled by the most fruitful agricultural land in the 

nation yet a river with the largest pollution (Siddique et al., 2023). Surface water bodies have been 

promoted to test quality because of the increasing degree of contamination (Sharma et al., 2023). 

Fish can not only serve as a source of protein to human beings but also as a source of foreign 

exchange earnings to numerous people when harvesting, handling and processing schemes are 

performed in the appropriate way and at the right time (Abraha et al., 2018). As a result of its 

availability, fish is consumed as a rich source of protein foods in huge amounts by people due to its 

palatability and taste. The nutritional and biological value of fish protein is high since it includes all 

the essential amino acids, and those are at the right proportions (Sujatha et al., 2013). Protein, fat 

and moisture are the primary constituent of fish muscle with lesser quantities of vitamins, 

carbohydrates and minerals. Thus, the fish muscle contains all the nutritional elements needed to 

maintain the body of a human being (Begum et al., 2012). The quality of fish meat and proximate 

composition depend on season, species, sex, age, maturity stage and environmental aspects 

(Skaalecke et al. 2013). 

Labeo rohita is popularly known as Rohu. Rohu is a commonly cultivated crop since it has a high 

level of protein, grows fast, is resistant to diseases, and the market has high demand (Akhtar and 

Abdullah, 2021). The labeo rohita is a fish species which is cultured widely in Asia because of its 

high nutritional value, good taste at low economic value and high market value. This species is in 

demand, and it is grown in intensive systems using formulated feeds (Khizar et al., 2024). Cirrhinus 

mrigala also referred to as mrigal is an aquaculture species of great importance in fresh water, and a 

member of family Cyprinidae. C. mrigala now occupies the position of 1.08 percent of the total 

freshwater aquaculture production in the global market (Chowdhury et al., 2024). 

Animal transportation such as fish is important in freshwater ecosystems, regardless of habitat 

(Saboret et al., 2024). The global biodiversity in water ecosystem is altering and exhausted heavily 

due to pollution, habitat destruction, alien species introduction, over exploitation and any other 
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human activity (Prakash and Verma, 2022). The invasion risk does not only concern the alteration 

of quality and the distribution pattern of native fauna but also impacts the socio-economic 

parameters of human community that relies on specific aquatic ecosystem to survive (Imran et al., 

2021). Urbanization, industrialization, excessive population growth and lack of environmental 

regulation are causal factors of aquatic contamination. Aquatic species can face extinction due to 

untreated industrial pollution, deforestation as well as ignorance (Bukola et al., 2015). 

 

MATERIALS AND METHODS 

Description of study site 

The study was conducted in the Laboratory of the Zoology department, Wildlife and Fisheries at 

university of Agriculture, Community College PARS. Water and Fish samples were collected from 

two riverine locations in Pakistan:  Khushab (Jhelum River) and Chiniot Bridge (Chenab River). 

 

Collection of water and fish samples 

Water and Fish samples were collected on the same day. Water samples were collected in acid-

washed 50 mL Falcon tubes from Khushab and Chiniot Bridge following (A.P.H.A 1998) standard 

procedures. Two species, Labeo rohita (Rohu) and Cirrhinus mrigala (Morakhi) were captured 

from both sites using nets with the assistance of fisherman. Each species was collected in duplicate. 

These collected samples were stored in EDTA tubes with a methylene buffer solution. The 

specimens were washed, weighed and dissected to extract muscle tissue from the dorsal area. The 

muscle samples were placed in airtight containers and preserved at -20°C until further laboratory 

analysis. Both the fish and water samples were sent to the Dx lab Department of pathology faculty 

of veterinary science at the University of Agriculture Faisalabad for analysis. 

 

Preparation and analysis of water samples 

A portion of water sample was vacuum pumped to pass through a Millipore Glass Fiber Prefilter 

(GFP) for the analysis of dissolved components. The water was analyzed for pH, Temperature, 

electrical conductivity, dissolved oxygen (DO), total dissolved solids and chloride by using the 

method (A.P.H.A 1998). 

 

Laboratory analysis of fish samples 

Fish samples were subjected to proximate analysis as outlined by the Association of Official 

Analytical Chemists (AOAC) including dry matter, crude ash, moisture content, crude fat, crude 

protein and crude fiber. 

 

Fish sample preparation 

Fish muscles were thoroughly cleaned, weighed and dried before being tested in the laboratory. To 

ensure accuracy and prevent contamination, each sample was handled with care. 

 

Determination of dry matter% 

Oven-drying at 100–105°C until constant weight. The percentage of dry matter was computed as 

follows: 

(%)𝐷𝑟𝑦 𝑚𝑎𝑡𝑡𝑒𝑟 = 100 − 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒% 

 

Determination of crude ash% 

5 g sample incinerated at 550°C in a muffle furnace. The percentage total ash was computed as 

follows: 

(%) 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠ℎ =
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑠ℎ

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
× 100 

 

Determination of moisture content % 
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Fresh 10 g samples dried under sun (40–42°C) and shade (30–32°C) until constant weight. The 

percentage moisture content (% MC) was computed as follows: 

𝑀𝐶(%) =
𝑀𝑓𝑟𝑒𝑠ℎ−  𝑀𝑑𝑟𝑖𝑒𝑑

𝑀𝑓𝑟𝑒𝑠ℎ
× 100 

 

Determination of crude fat % 

Determined by Soxhlet extraction using diethyl ether. The percentage crude fat was computed as 

follows: 

(%) 𝐶𝑟𝑢𝑑𝑒 𝐹𝑎𝑡 =
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑎𝑡

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
× 100 

 

Determination of crude protein % 

Determined by Kjeldahl method (digestion with H₂SO₄, distillation and titration). The percentage 

crude protein was computed as follows: 

(%) 𝐶𝑟𝑢𝑑𝑒 𝑃𝑟𝑜𝑡𝑒𝑖𝑛 = (% 𝑁𝑖𝑡𝑟𝑜𝑔𝑒𝑛 × 6.25) 

 

Determination of crude fiber% 

Samples treated with H₂SO₄, NaOH, HCl, dried and ashed at 500°C. The percentage crude fiber was 

computed as follows: 

(%)𝐶𝑟𝑢𝑑𝑒 𝑓𝑖𝑏𝑒𝑟 =
𝑊2 − 𝑊3

𝑊1
× 100 

 

Statistical analysis 

Data was put into statistical analysis. Results were represented as mean±SD value. Analysis of 

variance was performed to compare means. Data with normal distribution was evaluated by one 

way analysis of variance. 

 

RESULTS 

Table 1 summarizes the relative water quality characteristics for the Chenab (Chiniot Bridge) and 

Jhelum (Khushab) rivers. In comparison to the Jhelum River the Chenab River has lower 

temperatures, TDS and electrical conductivity as well as higher levels of dissolved oxygen. Chenab 

has slightly more alkaline pH levels. These variations are the result of the two locations differing 

pollution levels and environmental conditions. 

 

Table 1. Mean± SD values of Physiochemical Parameters in Water Samples from Chenab (Chiniot 

Bridge) and Jhelum (Khushab) River 

Parameter Chenab (Chiniot Bridge) Jhelum (Khushab) 

pH 7.0000±0.1000 6.400±0.200 

Temperature 21.300±0.400 32.200±0.600 

Electrical conductivity 254.00±6.00 378.00±2.00 

Dissolved oxygen 7.230±0.260 5.200±0.400 

Total dissolved solids 88.00±2.00 178.00±2.00 

Chloride 166.00±2.00 145.00±4.00 

 

Table 2 summarizes the proximate composition of two fish species Rohu and Morakhi from the 

Chenab (Chiniot Bridge) and Jhelum (Khushab) rivers respectively. In compared to the Chenab 

River Rohu and Morakhi from the Jhelum have higher dry matter but lower moisture content 

indicating a more concentrated tissue composition. Furthermore, Chenab fish Morakhi contain 

higher levels of fat and crude protein indicating improved nutritional quality. Fish from the Chenab 

River have more diverse biochemical profiles than those from the Jhelum. 
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Table 2. Mean± SD values of Proximate composition in Muscle of Rohu and Morakhi in Rivers 

Chenab and Jhelum 
Parameter Chenab Rohu Jhelum Rohu Chenab Morakhi Jhelum Morakhi 

Dry matter 91.6500±0.020 94.1500±0.0200 92.300±0.200 93.7200±0.0300 

Crude ash 1.300±0.450 0.99000±0.01000 2.4800±0.0200 1.4700±0.0300 

 

Moisture 8.3100±0.0200 5.400±0.430 7.4800±0.0200 6.2300±0.0200 

Crude fat 6.800±0.200 5.530±0.470 7.540±0.460 6.24000±0.01000 

Crude protein 11.526±0.505 10.9347±0.0049 14.2160±0.0020 13.1230±0.0020 

Crude fiber 0.24000±0.010000 0.2300±0.0200 0.4800±0.0200 0.3300±0.0200 

 

DISCUSSION 

The PH of freshwater ecosystem usually varies according to the environmental conditions although 

majority of the aquatic organism’s species are adapted to the varying PH. PH level in the Chenab 

River was also higher than in the Jhelum River. This could be attributed to the release of domestic 

waste, fertilizer run off and industrial effluent of the Paharang Drain that enhanced algal growth and 

increased pH. This is in line with (Hasan et al., 2021) research revealed that high pH favors metal 

adsorption and low pH in the downstream regions could enhance the mobility and contamination of 

metals. In the Jhelum River near Khushab the temperature was higher than the Chenab River. This 

may be because the climate at district Khushab was harsh because of the hot summers and very cold 

winters. The site consisted of plateau, plains and desert with the River Jhelum running on the 

eastern side. The rising temperatures measured in the Jhelum River in the present study are in line 

with the results of (Nadeem et al., 2024) who indicated that the Jhelum areas increased the 

temperatures during the summer seasons mainly because of the changes in weather that included the 

growth of air temperatures and a change in the distribution of precipitation. 

The concentration of dissolved ions can be determined by electrical conductivity (EC). The range of 

electrical conductivity of the Jhelum River in Khushab region was greater than that provided by the 

Chenab River. This could be because of the proximity in the use of atomic site and fertilizer in the 

nearby agricultural lands around Khushab City and the high salinity level that is caused by the 

evaporation of salty soils surrounding the soil. The level of electrical conductivity in the Jhelum 

River is consistent with the values recorded in the river, when there is low flow, by (Mir and 

Jeelani, 2015) which suggests lower dilution. This high electric conductivity can cause 

osmoregulatory stress to fish, which can affect its growth and reproduction. Dissolved oxygen (DO) 

is a measurement of the quantity of oxygen in water dissolution. The range of dissolved oxygen in 

the Chenab River was high in respect to the Jhelum River. This may be because of the rugged hills 

in the vicinity of the Chiniot Bridge, where the furious flow of water enhances aeration and permits 

a higher oxygen penetration into the water, which promotes the amount of oxygen dissolution in the 

atmosphere within the Chenab River. The measured dissolved oxygen content of the Chenab River 

is matched with research performed by (Kausar et al., 2019) who found out that the level of 

dissolved oxygen of 7.5 to 11 mg/L is adequate to sustain aquatic life. The maximum range of 

dissolved solids in the Jhelum River were more than the Chenab River. This may be due to both 

natural and human factors and the geological features of the area surrounding such as salt-rich soil 

and mineral deposits. The determined content of the total dissolved solids in the Chenab River is 

compared with the studies by (Charan et al., 2023) who reported that the Chenab River holds a low 

content of total dissolved solids depicting minimal human interference and natural dilution in the 

river during this time. 

The Chloride range of the Chenab River was larger than the Jhelum River. This could be because 

the groundwater could have chloride and other dissolved salts of the surrounding geological 

formations to the river. The indicator chloride concentration content of the Chenab River is 
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correlated with the results of the study by (Kausar et al., 2020) reported chloride content (10-

220mg/L) in all locations were within the acceptable ranges but higher levels are usually signs of 

sewage pollution. The Rohu of Chenab River was lowest in dry matter percentage followed by the 

Rohu of Jhelum River and the Cirrhinus mrigala (Morakhi) was highest in dry matter percentage 

than the Morakhi of Chenab River. Extreme summer temperatures, fertilizer runoff toxins, reduce 

freshwater inflow, stress conditions and fish that is older or spawning may have developed tissue to 

lose moisture to higher dry matter content hence the highest dry matter content in muscle of Rohu 

was found in the Jhelum River. The percentage of the dry matter obtained was determined as 

matching with (Memon et al., 2010), which established that Labeo rohita recorded the highest 

moisture content during summer (75.65) because of higher water retention. The increased food 

intake in the spring (72.91) led to increased dry matter and reduced moisture (p < 0.05). Rohu of 

Jhelum River was lowest in the percentage of crude ash followed by Rohu of Chenab River with 

highest percentage of crude ash than Morakhi of Jhelum River. The muscle of Morakhi of Chenab 

River may be ranked as the highest in crude ash because of better water quality low electrical 

conductivity, low total dissolved solids and mineral availability. The value of the crude ash analysis 

is consistent with the research of the study (ndome et al., 2010) denoted that the species under study 

are good sources of minerals probably because of their mineral-laden aquatic environment. 

Rohu of Jhelum River possessed the least moisture content compared with Rohu of Chenab River 

whereas Cirrhinus mrigala (Morakhi) of Chenab River possessed the greatest moisture content 

compared with the Morakhi of Jhelum River. High dissolved oxygen, post-monsoon periods, and 

low electrical conductivity that confirms a decrease in total ion concentration in the water and 

consequently reduced the osmotic pressure on the fish, leading to entry of water into the tissues, 

could be the reason why the highest moisture content was found in Rohu muscle of the Chenab 

River. The obtained moisture content is compared with (Younis et al., 2021) ascertained that the 

moisture content of fish muscles varies between 78 and 81 percent owing to some factors such as 

species, age, season and environmental factors which influence water retention and metabolism. 

The Rohu of the Jhelum River contained the least amount of crude fat than the Rohu of Chenab 

River whilst the most amount of crude fat content lay with the Cirrhinus mrigala (Morakhi) of 

Chenab River followed by the Morakhi of Jhelum River. The most significant amount of crude fat 

of the muscle of Morakhi of the Chenab River may be attributed to the fact that the healthier 

metabolism and the higher capability to store energy in the form of body fat are facilitated by the 

reduced pollution levels and higher natural dilution in the Chenab River as reflected in the lower 

total dissolved solid translating into higher crude fat. The observed percentage of crude fat is 

compared to (Ahmed et al., 2022) stating that the fish muscle has a range of 6-20 percent of which 

depends on several parameters such as salinity, temperatures, species, nutrition and season. 

Rohu of the Jhelum River contained the lowest level of crude protein followed by Rohu of Chenab 

River and then the Cirrhinus mrigala (Morakhi) of Chenab River had the highest level of crude 

protein. The reason why the maximum amount of protein in muscle of Morakhi of the chenab River 

was the highest could be attributed to the fact that the dissolved oxygen was more, planktons were 

more diverse, and food were more to the cleaner water leading to higher percent of crude protein in 

the water. The percentage of crude protein recorded corresponds with (Afzal et al., 2025) who also 

found that the content of protein in both species rose during the summer season owing to good 

temperatures and greater supply of zooplankton, phytoplankton and algal blooms. The lowest was 

the Crude fiber content of Rohu of the Jhelum River and the highest Crude fiber content of the 

Cirrhinus mrigala (Morakhi) of the Chenab River. The maximum percentage of crude fiber in 

Morakhi of the Chenab River could be explained by the fact that more fibrous vegetable matter was 

consumed by higher quantity of nitrogen load and growth of aquatic plants leading to increase in 

crude fiber percentage which is dependent on better water quality. The determined percentage of 

crude fiber is in correspondence to (Ferdousi et al., 2023) who indicated that the levels of crude 

fiber in fish species found in the Tista and Baral rivers are between 0.46 and 18.30 percent. These 

differences could have been due to differences in nutrition, size of fish, stage of development, 
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ambient factors and laboratory processing environment. 

 

CONCLUSION 

These findings of the research revealed that Chenab River was observed to have a more alkaline 

habitat compared to the Jhelum River because of the greater nitrogen content through industrial, 

agricultural and domestic sources through the Paharang drain. High temperatures and atomic sites in 

Khushab district resulted in thermal stress and low oxygen levels in aquatic species in the Jhelum 

River. The salinity of the Jhelum River was natural, which accounted for the high conductivity and 

TDS levels, agricultural runoffs, industrial pollution, and seasonal increases and decreases in flow. 

The Chenab River indicated increased levels of DO because of low temperatures, turbulence, 

reduced organic load and good vegetation whereas increased levels of chloride were attributed to 

leaching of salty soil and contamination. These conditions were seen in the fish muscle composition 

with improved hydration, fat, protein, and mineral contents in fish at the Chenab River and the 

occurrence of environmental stress and dehydration in the fish at the Jhelum River. Long-term 

monitoring and remediation strategies should be considered in future research to enhance the water 

quality and aquatic health in both rivers particularly around Chiniot bridge and in Khushab District. 
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