



Proximate Composition, pH and Mineral Element Analysis of Selected Indigenous Dried Freshwater Fish Species from Assam, India
Suggested topic: Proximate Composition, pH and Mineral Element Analysis of Some Selected Indigenous Dried Freshwater Fish Species from Assam, India

Abstract: Seven samples of dry fish were analyzed from Assam,
 India. Fish species used were of the following species: Labeo catla, Chanda nama, Rasbora daniconius, Channa punctata, Puntius sophore, Amblypharyngodon mola and Anabas testudineus. The moisture content of dry fish samples ranged from 2.87% to 6.92 %, while protein levels ranged from 37.45% to 58.24 %. Lipids were found to be between 13.27% and 18.75 %, while ash varied from 13.18% to 32.21%. Using X-Ray Diffraction (XRD), it was determined that the dry fish contained elements: Na, K, Ca, Mg, Mn, Zn, Fe & P. The pH of all samples ranged between 6.16 and 8.29, and all experiments were done in triplicate. 
Keywords: dried fish, moisture, protein, lipid and ash.
Introduction: The northeastern region of India
 has an abundance of many native fish species. The local populations consider many of these species to be the main source of protein and commonly use fresh fish in their cooking, but many ethnic groups proceed to use methods for drying certain species of fish to help preserve them for future use or to allow them to be consumed at any time. Dried fish also provides an alternative source of protein. Nutritional studies show that fish protein is rated equal to chicken protein; beef protein, milk, and egg albumin have been rated lower (Srivastava, 1959;
 Ullah et al., 2016)
. By drying and preserving the fish, it allows people to have a food supply available throughout the year
. During the monsoons in the northeastern region of India, people catch both freshwater and saltwater fish from rivers and ‘beels’; a predominant portion of the overall catch is usually dried by several traditional methods (Sharma et al. 2013). Fish affects approximately 16 percent of the protein consumed by the world population, while over one billion people rely upon fish as their primary source of protein (FAO, 2000). The dried fish is an important dietary item in the Northern Hemisphere
 with a major protein source and provide other beneficial nutrients (Khan et al., 2024). The methods of drying fish can differ tremendously between different ethnic groups, and as a result there are a great variety of different types of product a
vailable with varying taste and texture. As a result of the increased popularity of dried fish across the world, there are scientific evaluations of the quality of this product now occurring globally. 
A number of studies have been conducted on the biochemical properties of fish from Bangladesh including studies conducted by Rubbi et al.(1987); Mollah et al. (1998,2000); Nurullah et al.(2002, 2003); Islam et al.(2003); Mazumder et al.(2008); Flowra et al.(2012); and others. There are many researchers who have worked on the quality of traditionally fermented dried fish products from India including the studies completed by Thapa et al. (2007); Sharma et al. (2013); Geetha et al.(2014); Ullah et al., 2016 and others. Various studies have been conducted in countries such as Nigeria and Mali that deal with the different technology used to preserve fish for storage and provide assurance of product quality, including the works completed by Zakhia et al.(1998); Akinola et al.(2006); Davies et al.(2009); and others
. 
Materials and Method  
Sample Collection: The species of dried fish were obtained from traditional markets selling dried fish from different areas within Assam in the month of November 2025. A total of 8 species of dried fish were obtained from the local producers and traders working in 8 local markets within Assam, namely Dibrugarh, Barpeta, Marigaon, Silchar, Karbi Anglong, Haflong, Kokrajhar and Chaygaon.
 The samples of dried fish collected were placed in tightly sealed plastic bags and transported to the laboratory, where they were stored at 4°C for biochemical testing to be performed.

Biochemical analysis: Biochemical analyses, including moisture, fat, ash, and pH, were performed according to the AOAC (1980).

Moisture content: The sample of dried fish that was taken weighed 5g and was placed into an oven at 105°C until the sample achieved a stable weight. The initial and final weights of the sample can be subtracted to find the difference in weight and, therefore, the percentage moisture of the sample can be calculated using the following equation
:
Moisture % = (weight of tissue – dry weight of tissue) X100 / Weight of tissue
Protein content: Using a modified version of Lowry's methodology (Lowry et al. 1951), protein content was assessed. The 10 mg sample had 1 ml of a 1N sodium hydroxide (NaOH) solution added for extraction for 30 minutes in a water bath, followed by cooling to room temperature and neutralizing with 1 ml of a 1N hydrochloric acid (HCl) solution. The sample was centrifuged for 10 minutes at 2000 rpm, and 1 ml of the supernatant was diluted with distilled water to a 1:9 (v/v) ratio. From the diluted sample, 1 ml was combined with 2.5 ml of a mixed reagent (carbonate-tartarate-copper) and then treated with 0.5 ml of a 1N Folin's reagent. After standing for 30 minutes, the absorbance was measured at 750 nm using an UV-visible spectrophotometer (EVOLUTION 201, Thermo Scientific), and results were reported as a percentage protein content.

Extraction of Lipids: Lipids from 3g dried sample were extracted using petroleum ether and soxhlet apparatus over an 8-hour extraction period, with the petroleum ether being removed through fractional distillation once complete. The lipid content of the flask was then determined: Percent lipid = (weight of lipid)/(weight of sample x 100)% by weight.

An amount of prepared sample ranging between 3 g and 5 g is weighed out into a crucible, which has also been previously weighed and placed in an oven at 550°C for 6 hours. After removing the crucible from the oven, allow it to cool in a desiccator, before weighing the ash, and using the weight of the original sample to calculate the ash content. 

Percent Ash content = Weight of ash / weight of sample × 100

The procedure for determining pH involved homogeneously mixing dhunge with ten mL of distilled water and filtering out any residual solids. The resulting liquid or “filtrate” was examined for pH using a precision instrument, the pH meter made by Cyberscan (model: 510) (Farid et al., 2014).

Results and Discussion
Moisture Content: Moisture content is a crucial parameter in the evaluation of dry fish quality, as it directly influences shelf life, microbial stability, texture, and storage characteristics. During the drying process, most of the water present in fresh fish tissues is
 removed to inhibit microbial growth, enzymatic activity, and biochemical spoilage. However, even after drying, a small percentage of moisture remain
s in the tissues, which varies among species depending on muscle structure, fat content, drying method, and environmental conditions. In the present study, the moisture content of the dried fish samples showed variation among species: Labeo catla (4.01%), Chanda nama (3.05%), Rasbora daniconius (2.98%), Channa punctata (2.87%), Puntius sophore (6.92%), Amblypharyngodon mola (4.85%), and Anabas testudineus (5.69%), maximum recorded value was recorded from Phabaonga (Puntius sophore) at 6.92%, whereas the minimum recorded value was from Goroi (Channa punctatus) at 2.87%. Moisture content (%) data for other fish species are also presented in Fig. 1. Haque (2004) reports an average of 10% to 20% moisture in sun dried fish. Mansur et al. (2013) reports a range of 19.17% to 23.12% moisture content in three different sun dried fish species. According to Bhattacharya et al. (1985), the moisture content of sun-dried Gudusia chapra fish sold in the market ranges from 9.61% to 18.64%.
 Azam et al. (2003) reported the moisture content range for fourteen types of sun-dried fish examined to be between 18.23% and 23.61%. The relatively higher moisture content in these dried fish species may be attributed to differences in muscle composition, thickness of the fish body, and efficiency of the drying process Ullah et al. (2016). Lower moisture content in these dried fish species indicates efficient dehydration and better preservation potential. Fish with lower residual moisture are generally less susceptible to microbial contamination, fungal growth, and spoilage during storage, which enhances their shelf stability. Despite cool temperatures and high humidity levels observed in North East India during the course of the study, the moisture 
content found in this investigation was low, due to appropriate packaging and storage methods being applied.
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Fig 1: Comparative analysis of moisture content of the dried fish

Protein content:  Protein is the most significant nutritional component of fish and is highly concentrated in dried fish products due to the removal of water during the drying process. Drying reduces moisture content and consequently increases the relative concentration of nutrients such as protein, lipids, and minerals. Therefore, dried fish often serves as an excellent source of high-quality animal protein, especially in regions where fresh fish preservation is difficult. In the present study, range of protein content for the different fish types is represented with 58.24% protein content for P. sophore and 37.45% protein for L. catla. Ad
ditional species and their specific protein content percentages can be found in Figure 2. Traditionally, fish that has been dried using sun, or solar, has been shown to contain approximately 60-80% protein, referenced by Haque (2004). Mansur et al, (2013) demonstrated that protein content was between 49.23-62.85% when they analyzed protein content for three selected species of dried fish. Rahman et al. also reported a range of values when assessing the protein content of dried fish at 55.75-64.49%. Azam et al, (2003) demonstrated that the protein content of fourteen species of dried fish ranged from 4
0.69-66.52% and that higher levels of protein are desired when considering quality. From a nutritional perspective, dried fish with higher protein content, such as Puntius sophore, Channa punctata, and Chanda nama, can serve as valuable dietary protein sources, particularly in rural and coastal communities where dried fish forms an important component of traditional diets (Ullah et al., 2016; Khan et al., 2024). Fish proteins are considered nutritionally superior because they contain all essential amino acids required for human growth, tissue repair, and metabolic activities.
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Fig 2: Comparative analysis of protein content of the dried fish

Lipid content: Lipids play a significant role in determining the nutritional value, energy content, flavor, and storage stability of dried fish products. During the drying process, most of the water present in fresh fish tissues is removed, resulting in a concentration of biochemical constituents such as proteins, lipids, and minerals. Lipid content in dried fish is particularly important because fish lipids are rich in essential fatty acids, especially omega-3 polyunsaturated fatty acids (PUFAs), which contribute to human health by supporting cardiovascular function, brain development, and immune regulation. The highest amount of lipids (% lipid content) found in A. mola (ii) was 18.75%. C. nama provided the lowest amount of lipids at 13.05%. Dried fish other than these two are shown in Fig. 3 with detailed percentages. 
Azam et al. (2003) reported that lipid content in previously dried fish fell somewhere within the range of 97.7-26.13%. Islam et al. (2003) study also showed that lipid content in dried fish fell within a smaller range between 3.21-14.03%. A. mola had the greatest lipid content while C. p
unctatus had the least amount of lipid content (Khan et al., 2024). There was a significant difference in the lipid content found in Ullah et al. (2016) and Geetha et al.’s study of 0.65-0.4% as compared to our study.
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Fig 3: Comparative analysis of lipid content of the dried fish

Ash content: Ash content represents the total inorganic mineral residue remaining after the complete combustion of organic matter in fish tissues. It is an important parameter in determining the mineral composition and nutritional value of dried fish, as it reflects the presence of essential minerals such as calcium, phosphorus, potassium, magnesium, iron, and other trace elements. In dried fish products, ash content is often relatively higher than in fresh fish because the removal of moisture during the drying process concentrates the mineral components. In the present study, ash content varied among the dried fish species: Labeo catla (31.26%), Chanda nama (13.18%), Rasbora daniconius (13.62%), Channa punctata (22.17%), Puntius sophore (32.21%), Amblypharyngodon mola (18.55%), and Anabas testudineus (16.12%).
 The results of the experiment showed a range of 32.21% to 13.18% for the ash content of dried fish samples analyzed by various authors. The sample that had the highest level of ash was identified as P. Sophore, whereas, the sample containing the lowest concentration was C. nama. The following is a detailed breakdown of the ashes weight of each fish species; figure 4 illustrates these results. According to Ullah et al. (2016) and Hussain et al. (1992) the reported ash content varies from 1.4% to 21.6% throughout their testing of various species of fish. Similarly, Azam et al. (2003) also reported a range of ashed weights between 5.08 and 12.14%. Finally, Islam et al. (2003) identified Cirrhina rebas with of 1.7%. Ash content represents the amount of minerals in the product (Khan et al., 2024). Furthermore, the ash content of fish provides qualitative values related to the importance of each species, and thus the results of my study are in agreement with those recorded previously.
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Fig 4: Comparative analysis of ash content of the dried fish

pH Value:  The pH of dried fish is an important biochemical parameter that influences product quality, microbial stability, enzymatic activity, and shelf life during storage. The pH level reflects the extent of biochemical and microbial changes occurring during processing and drying, including the breakdown of proteins and the formation of organic acids or alkaline compounds. In dried fish, pH values may vary depending on species characteristics, drying conditions, environmental factors, and storage duration. In the present study, the pH values recorded was between 6.16 and 8.29. C. nama had the lowest pH value and P. Sophore had the highest
. According to Farid et al. (2014), the pH of fresh fish in shoals was around 6.9, while Erkan et al. state that any fresh fish should have a pH ranging from 6.8 -7. The complete table of fish and their pH values can be seen in fig 5. From a food quality perspective, pH plays a critical role in determining the preservation efficiency and safety of dried fish. Fish with moderately acidic to neutral pH levels generally exhibit better storage stability, whereas higher alkaline pH values may indicate advanced biochemical changes or possible spoilage during processing or storage. Therefore, monitoring pH is essential in evaluating the quality and shelf life of dried fish products.
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Fig 5: Comparative analysis of pH content of the dried fish

Element analysis: X ray diffraction (XRD) was used to analyse elements present in 8 dried fish species. Elemental analysis detected Na, K, Ca, Mg, Mn, Zn, Fe & P in most of the samples analyzed. Results are shown in Table 2. Elemental analysis indicates the significance of dried fish products from a nutritional perspective. Mineral composition is an important indicator of the nutritional value of dried fish, as fish are recognized as rich sources of essential macro and micro minerals necessary for human health. The mineral profile of the studied dry fish species (Labeo catla, Chanda nama, Rasbora daniconius, Channa punctata, Puntius sophore, Amblypharyngodon mola, and Anabas testudineus) revealed considerable variation in sodium, potassium, calcium, magnesium, manganese, zinc, iron and phosphorus levels. Such variation may be attributed to species-specific metabolism, feeding habits, habitat conditions, and the drying process, which concentrates mineral elements due to removal of moisture.

Among the macro minerals, sodium concentration was highest in Channa punctata (30.62) followed by Rasbora daniconius (14.45) and Anabas testudineus (9.17). Sodium plays an important role in maintaining osmotic balance, nerve impulse transmission and muscle function. The elevated sodium level in C. punctata may be associated with higher ionic regulation and environmental adaptation, while relatively lower levels in Amblypharyngodon mola (2.2) and Chanda nama (2.48) may indicate differences in physiological regulation and tissue mineral deposition.

Potassium, another important electrolyte responsible for cellular metabolism and muscle contraction, was found to be highest in Labeo catla (9.14) and Puntius sophore (9.11). Moderate potassium levels were observed in Amblypharyngodon mola (6.5) and Chanda nama (6.18). These values indicate that dried fish can contribute significantly to dietary potassium intake, which is essential for maintaining cardiovascular health and electrolyte balance.

Calcium, which is crucial for bone formation and skeletal development, was highest in Rasbora daniconius (21.48) followed by Labeo catla (19.34) and Channa punctata (16.4). High calcium levels in dried fish may be due to the presence of bones and mineralized tissues, especially in small fish species that are often consumed whole. This observation agrees with earlier studies which reported that small indigenous fish species are excellent dietary sources of calcium and phosphorus (Roos et al., 2007).

The concentration of magnesium, an important cofactor for several enzymatic reactions, was relatively moderate among the species, with the highest value observed in Chanda nama (2.84) followed by Labeo catla (2.51). Lower values in Anabas testudineus (0.4) and Amblypharyngodon mola (0.78) may reflect differences in muscle composition and metabolic requirements.

Among trace elements, manganese was highest in Rasbora daniconius and Anabas testudineus (3.2), suggesting their potential role as good sources of this enzyme-activating micronutrient. However, manganese levels were very low in species such as Channa punctata and Puntius sophore (0.01), which may be due to species-specific metabolic processes or environmental factors affecting mineral accumulation.

Zinc, essential for immune function, protein synthesis, and growth, was highest in Channa punctata (0.30) followed by Anabas testudineus (0.28). Zinc deficiency is a common nutritional problem in many developing countries, therefore dried fish containing appreciable zinc levels may serve as important dietary supplements.

Iron, which is essential for hemoglobin formation and oxygen transport, showed highest values in Labeo catla (1.12) and Anabas testudineus (1.07). These findings suggest that dried fish may play a role in preventing iron deficiency anemia, particularly in fish-consuming populations.

Phosphorus, a key component of bone structure and energy metabolism, was highest in Chanda nama (23.43) followed by Amblypharyngodon mola (23.05) and Labeo catla (20.55). High phosphorus content further highlights the nutritional importance of dried fish as mineral-rich food resources.

Table1: Element analysis of the dried fish
	Sample
	Na
	K
	Ca
	Mg
	Mn
	An
	Fe
	P

	L. catla 
	3.39
±0.02
	9.14
±1.45
	19.34
±3.45
	2.51
±0.22
	0.53
±0.01
	0.15
±0.02
	1.12
±0.05
	20.55
±3.02

	C. nama
	2.48
±0.12
	6.18
±1.03
	8.19
±1.49
	2.84
±0.31
	0.02
±0.001
	0.08
±0.02
	0.04
±0.001
	23.43
±5.09

	 R. daniconius
	14.45
±2.14
	4.53
±0.11
	21.48
±5.99
	1.70
±0.01
	3.20
±0.05
	0.01
±0.001
	0.16
±0.02
	15.22
±2.23

	 C. punctata
	30.62
±3.09
	3.37
±0.23
	16.4
±2.23
	1.42
±0.06
	0.01
±0.001
	0.30
±0.02
	0.12
±0.01
	15.41
±3.35

	 P. sophore
	2.52
±0.08
	9.11
±1.26
	9.42
±2.09
	2.27
±0.09
	0.01
±0.001
	0.13
±0.01
	0.12
±0.01
	11.34
±2.04

	A.  mola
	2.20
±0.01
	6.50
±1.12
	0.86
±0.02
	0.78
±0.01
	–
	0.06
±0.01
	0.11
±0.01
	23.05
±5.12

	A. testudineus
	9.17
±1.01
	0.78
±0.01
	0.37
±0.01
	0.40
±0.01
	3.20
±0.16
	0.28
±0.01
	1.07
±0.23
	1.41
±0.09


Conclusion: The present study provides a comprehensive evaluation of the proximate composition and mineral profile of selected dried fish species, 
revealing significant variation among species in terms of moisture, protein, lipid, ash, pH, and elemental composition. The differences observed in moisture content among the dried fish species reflect variations in species-specific muscle structure, lipid composition, drying efficiency, and storage conditions. Species such as Puntius sophore and Anabas testudineus retained relatively higher moisture levels, whereas Channa punctata and Rasbora daniconius exhibited lower moisture content, indicating more efficient dehydration and potentially better storage stability. Protein analysis showed considerable variation among the species, which may be attributed to differences in species biology, feeding ecology, and biochemical composition. Small indigenous species and carnivorous fishes generally exhibited higher protein levels, while larger carp species showed comparatively lower values.
 This highlights the nutritional significance of dried fish as a concentrated and accessible source of high-quality protein, particularly in regions where fish forms an important component of the daily diet. Similarly, lipid content varied among the studied species, reflecting differences in feeding behavior, metabolic activity, and physiological adaptation, as well as the effects of the drying process. Species such as Amblypharyngodon mola and Labeo catla showed comparatively higher lipid content, while Chanda nama and Puntius sophore contained lower lipid levels. These variations influence the energy value, flavor, and storage stability of dried fish products. Ash content analysis further indicated substantial variation among species, which may be related to skeletal structure, mineral deposition, feeding ecology, and environmental factors. Higher ash content in species such as Puntius sophore and Labeo catla suggests greater mineral concentration, whereas comparatively lower values were observed in Chanda nama and Rasbora daniconius. These findings demonstrate that dried fish can serve as an important dietary source of essential minerals. The variation in pH values among the studied species reflects differences in biochemical composition, physiological characteristics, and processing conditions during drying. Species such as Puntius sophore and Anabas testudineus exhibited relatively higher alkaline pH values, whereas Labeo catla showed a more acidic pH level. These variations provide important insights into the biochemical stability and quality of dried fish products.
 Furthermore, elemental analysis revealed that the studied dried fish species contain appreciable levels of essential macro- and micro-minerals, indicating their potential contribution to human nutrition. The variation in mineral composition may be influenced by environmental conditions, feeding habits, physiological characteristics, and drying techniques. Overall, the findings confirm that dried
 fish represents a nutrient-dense and affordable food resource, capable of contributing significantly to dietary protein and mineral intake, particularly in developing countries where fish forms an integral part of traditional diets.

In summary, the results of the present study highlight the nutritional importance, biochemical diversity, and dietary value of dried fish species, emphasizing their role in food security, nutritional supplementation, and traditional food systems.
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�What was their findings and what is the gap you want to fill


�Re they registered local producers? How do we identify them?


�Please recast. Is it can be subtracted …. Percentage moisture of sample can be calculated …. Or was subtracted….?


�Is or was? Please correct


�Is it in present or past tense?


�Are these work still ongoing? If no, they should be reported in past tense. Please recast


�Check and be consistent with your area of study


�Please use the right title/ eg Comparative analysis of moisture content of the dried 


Freshwater Fish Species. Please check and correct others 


�Please mention all the species of fishes you are working on and indicate their various percentage of protein


�What specie of fishes did they work on


�Lease correct this


�Other than which two fishes? Are you working on two fishes, 8 or  7? Please recast


�What do you mean by previously dried fish


�Very good. This is how to report the analysis carried out


�Please check and correct, using the example initially provided


�How about the remaining species you are working on


�Recast 


�Is it not dried fresh water fishes that you are working on. Please recast


�Please recast or expunge. Are you working on indigenous species and carnivorous fishes


�Which dried fish products? Please recast


�Dried fish or dried freshwater fishes






