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INTRODUCTION 

 

More than 80% of all fish produced around the globe is 

consumed. The demand for fish is expected to expand 

on all continents and reach 17.9 kg per capita by 2020 

(Kiczorowska et al., 2019). When it comes to fatty acids 

that are good for human health, including eicosapen-

taenoic acid (EPA) and docosahexaenoic acid (DHA), 

and their low-fat content when compared to animal 

flesh, fish is thought to be an important part of a bal-

anced and beneficial diet (EFSA, 2014; USDA, 2015-

2020). It is commonly recognized that the primary 

sources of necessary fatty acids are fish and other 

aquatic dietary products. As a result, eating fish and 

other aquatic food products provides the body with the 

majority of essential fatty acids, including docosahex-

aenoic acid (DHA) and eicosapentaenoic acid (EPA) 

(Singh, 2020). Three different types of fatty acids—

monounsaturated (MUFA), polyunsaturated (PUFA), 

and saturated (SFA)—are found in fish oil and are im-

portant for human health. PUFA is one of these fatty 

acids that the human body cannot synthesize, hence it 

must be consumed through food (Jabeen and 

Chaudhry, 2011). Fish provide high levels of omega-3 

fatty acids. To receive enough long-chain polyunsatu-

rated fatty acids (LCPUFAs), a balanced diet should 

include two to three times more fatty fish consumption 

(FAO/WHO, 2011; Singh, 2020). 

As building blocks of proteins and substances involved 

in several metabolic processes, amino acids are essen-

tial biomolecules. A wide range of physiologically signif-

icant compounds, such as nucleotides, peptide hor-

mones, and neurotransmitters, are synthesized using 

them as precursors. Aside from their numerous biologi-

cal functions, amino acids also regulate gene expres-

sion, protein phosphorylation, nutrition transport, ani-

mal cell metabolism, and both innate and cell-mediated 

immunological responses (Wang et al., 2013; Mohanty 
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et al., 2014; Wu, 2010). Fish include many macro and 

micronutrients, including amino acids, fatty acids 

(including EPA and DHA), vitamins, and minerals 

(Mahanty et al., 2014). Nutritional Estimates also pro-

vide proof that a variety of health benefits are related. 

With regular fish consumption. For example, Japanese 

and Nordic populations have longer lifespans. Popula-

tions are said to be partly due to their increased diet of 

fish and seafood (Mohanty and Singh, 2018). 

As the most common macromolecule in biological sys-

tems, proteins can be found in many different forms, 

including structural components, hormones, enzymes, 

antibodies, receptors, signalling molecules, and so on, 

each of which has a distinct biological function. Key 

bodily processes, such as the production of essential 

amino acids and the growth and maintenance of mus-

cles, depend on protein. The deadly type of malnutrition 

or hunger is called protein-energy malnutrition, also 

known as protein-calorie malnutrition, which results 

from insufficient intake of high-quality proteins and calo-

ries from food. The severe protein-calorie malnutrition 

diseases known as kwashiorkor and marasmus, primar-

ily seen in children, are brought on by long-term protein 

and energy deficiencies, respectively. Adults with long-

term dietary deficiencies also experience PCM. In 2022, 

an estimated 37 million children were overweight, 45 

million were wasted (too thin for their height), and 149 

million children under the age of five were stunted (too 

short for their age) (WHO, 2022). 

Assam, a northeastern state in India, has the greatest 

per capita fish consumption among its inland states. 

With about 95% of the population consuming fish, there 

is high demand for all types of fish. Small indigenous 

fish species (SIS) are nutrient-dense but are commonly 

disregarded in developing countries (Roos et al., 2007; 

Pegu et al., 2023). The species that reach a maximum 

length of 25–30 cm during the mature or adult stage of 

their lifecycle are known as small indigenous fish spe-

cies (Mohanty et al., 2013). Because of their vast num-

bers and abundance, they make up a considerable por-

tion of the finfish population in inland fisheries (Jena et 

al., 2018; De et al., 2019). 

Sun-drying is a common and oldest method of fish 

preservation in Assam, as fish undergo deteriorating 

processes like autolysis, lipolysis, and rancidity over 

time. The process involves evaporating water from fish 

flesh using heat and wind, resulting in a unique colour, 

texture, and flavour in fish products. Sun-dried fish is a 

delicacy with high nutritional components, including 

crude protein levels, essential fatty acids, and minerals. 

Mineral ratios are crucial for dietary balance and pre-

dicting metabolic dysfunctions. Dried fish have fewer 

cholesterol, salt, and high minerals for growth and de-

velopment, making them essential for a balanced diet. 

Sun-drying fish reduces moisture content, increasing 

nutritional components like protein, lipid, and ash. This 

reduces microbial growth, increasing shelf life. Howev-

er, consumption is limited to tribal sections, accounting 

for only 12.4% of the population. Disregarding stems 

from myths about its nutritional efficiency (Kalita et al., 

2024). Considering the above, the present study was 

undertaken to investigate the amino acid profile of five 

sun-dried small indigenous fish species (SIS) from As-

sam, India. 

 

MATERIALS AND METHODS 

 

Sample collection, identification and reparation 

A total of 5 small indigenous fish species (SIS) viz. 

Puntius sophore, Barilius barila, Gudusia chapra, Ana-

bus testudienus and Nandus nandus were collected 

from different fish markets (viz., Biswanath fish market, 

Gohpur fish market, Rajabari fish market, Rawnamukh 

fish market, Collegeguri fish market etc.) in the Biswa-

nath district of Assam. After collecting specimens, they 

were identified at the species level using the identifica-

tion keys provided by Talwar and Jhingran (1991). Fish 

were cleaned, beheaded, descaled and degutted be-

fore being sun-dried.   B. barila, G. chapra, and P. so-

phore were considered whole fish as they are smaller 

in size and for analysis. Only their guts were removed. 

To dry the samples, they were placed on bamboo trays 

(known as ‘Saloni’) in the sun for 10-15 days from 9 am 

to 4 pm (Kalita et al., 2024). During sun-drying, care 

was paid to prevent contamination from any other con-

tamination agent. Dried fish is then ground into a fine 

powder using a grinder and kept in an airtight plastic 

container until further analysis. 

 

Amino acid analysis with Amino acid analyser 

About 200 mg of grounded fish mince was taken into a 

test tube filled with 30ml 6M HCL and digested at 100 º 

C for 6 hours in the oven. After cooling, the test tube's 

contents were filtered through a 0.5 µm syringe-driven 

filter. The hydrolyzed samples were analyzed using a 

Biochrom 30+ Amino Acid Analyzer with a ninhydrin 

reagent and lithium buffer system, injecting 20 μl for 4 

hours. This apparatus employs ion exchange chroma-

tography (IEC) to separate amino acids and a postcol-

umn detector to quantify ninhydrin (NIN) reactive com-

pounds. NIN-derivatized amino acids were identified at 

570 nm (Zhang et al., 2014; Nath et al., 2024). 

 

Fatty acid analysis 

Lipid extraction 

Singh et al. (1990) procedure was followed to extract 

lipids from the fish sample using a 2:1 chloroform-

methanol mixture.  

 

Fatty acid methyl esters (FAMEs) preparation 

FAMEs (fatty acid methyl esters) were prepared using 

the Metcalfe et al. (1966) procedure. After weighing 
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150 mg of lipids, 4 ml of 0.5N NaOH was added. The 

mixture is brought to a steam bath temperature to dis-

solve the fat globules. After adding 5 ml of the complex 

solution of boron trifluoride methanol (BF3CH3 OH), the 

mixture was allowed to reflux for an additional 5 

minutes. To separate the fatty acid methyl esters, 16 

mL of saturated sodium chloride solution were added to 

the mixture. The liquid was then put into a separating 

funnel. The top layer was gathered, mixed twice with 20 

millilitres of petroleum ether, and allowed to stand for 

one minute. Subsequently, the mixed solution was 

evaporated by passing it through anhydrous sodium 

sulphate. The ester was prepared for injection in GC 

MS after it had been dissolved in 5 millilitres of hexane. 

 

Fatty acid analysis using Gas Chromatography 

Mass Spectrometry (GC-MS) 

The methyl esters of fatty acids were studied using Shi-

madzu GCMS-QP2010 plus Gas chromatography-

mass spectrometry, which had an ionization energy of 

70 eV. A Rxi-5Sil MS capillary column (30 m × 0.25 

mm; film thickness 0.25µm) was used, and helium gas 

was used as the carrier gas. The sample was injected 

using a split mode injection port, with an injection vol-

ume of 2µl and a constant flow of 1.21 ml/min at 260 °

C. The oven temperature was designed to rise from 

140 °C to 280 °C at a rate of 4 °C per minute, maintain-

ing a steady temperature for 50 minutes (Singh, 2023). 

 

Statistical analysis 

Microsoft Excel (2007) and the SPSS software (version 

16.0) were used to analyse the data. The mean ± 

standard deviation was used to present the data. 

 

Animal ethics approval   

The research is not covered by any regulation of Ani-

mal ethics. 

 

RESULTS 

 

Amino acid profile 

The present study reported the Amino acid profile of 

small Indigenous fish species viz., A. testudienus, B 

barila, G. chapra, N. nandus and P. sophore were de-

termined by amino acid analyzer shown in Table 1. The 

sum of nonessential amino acids (NEAA) and essential 

amino acids (EAA) of all studied SIS fish is shown in 

Fig. 6. The total 19 standard amino acids viz.,Histidine 

(His), Isoleucine (Ile), Leucine (Leu), Lysine (Lys), Me-

thionine (Met), Phenylalanine (Phe), Threonine (Thr), 

Tryptophan (Trp), Valine (Val), Alanine (Ala), Arginine 

(Arg), Aspartic Acid Asp, Cysteine (Cys), Glutamic Acid 

( Glu), Glutamine (Gln) , Glycine (Gly), Proline (Pro), 

Serine (Ser), and Tyrosine (Tyr) were reported in five 

sun-dried SIS fish. The amino acids are divided into 

two types, i.e., essential amino acid (EAA) and nones-

sential amino acid (NEAA). There are nine essential 

amino acids: histidine, isoleucine, leucine, lysine, me-

thionine, phenylalanine, threonine, tryptophan, and 

valine. The eleven nonessential amino acids are ala-

nine, arginine, asparagine, aspartic acid, cysteine, glu-

tamic acid, glutamine, glycine, proline, serine, and tyro-

sine (Lopez and Mohiuddin, 2023). 

According to this study, sun-dried A. testudineus con-

tained thirteen different amino acids, of which seven 

were essential amino acids and six were nonessential 

amino acids (Fig. 1). The most abundant essential and 

nonessential amino acids in A. testudineus were lysine 

(1057.29±0.76 µmol/L) and proline (4488.02±1.53 

µmol/L), respectively. The total detected essential ami-

no acid concentration in A.testudineus was 2788.23 

µmol/L and the nonessential amino acid concentration 

was (9141.48±6.18) µmol/L. In B. barila, thirteen amino 

acids were detected, out of which seven amino acids 

are essential and six are nonessential (Fig. 2). The 

most abundant essential amino acid in B. barila was 

lysine (1055.75±1.32 µmol/L) and the nonessential 

amino acid was proline (5525.28±1.3 µmol/L). The total 

detected essential amino acid concentration in B. barila 

was 2939.86±7.6 µmol/L and the nonessential amino 

acid concentration was 9493.55±9.58 µmol/L. In G. 

chapra, fifteen amino acids were detected out of that 

eight amino acids are essential and seven are nones-

sential (Fig. 3). The most abundant essential and non-

essential amino acids in Gudisia chapra were lysine 

937.39±162 µmol/L and proline 5163.12±3.1 µmol/L 

respectively. The total essential amino acid concentra-

tion in B. chapra was 2750.44±12.93 µmol/L, and the 

nonessential amino acid concentration was 

8523.89±13.1µmol/L. In N. nandus, fourteen amino 

acids were detected, out of which seven amino acids 

were essential and seven were nonessential (Fig. 4). 

The most abundantly detected essential amino acid 

was lysine 980.34±0.98 µmol/L and the nonessential 

amino acid was proline 4484.93±2.54 µmol/L. The total 

essential amino acid concentration in N. nandus was 

2534.41±4.77 µmol/L and the nonessential amino acid 

concentration was 8261.06±9.96 µmol/L. In P. sophore, 

fourteen amino acids were reported. Out of that, seven 

amino acids were essential and seven were nonessen-

tial amino acids (Fig. 5). The most abundant essential 

and nonessential amino acids were lysine 451.46±0.35 

µmol/L and proline 2201.67±1.67 µmol/L, respectively. 

The total essential amino acid concentration in P. so-

phore was 1319.21±8.45 µmol/L, and the nonessential 

amino acid concentration was 4572.77±7.69 µmol/L. 

 

Fatty acid profile 

The fatty acid content of five sun-dried small indige-

nous fishes is shown in Table 2. A total of 23 fatty ac-

ids were detected, of which ten fatty acids are saturat-

ed, six are monounsaturated (MUFA) and seven were 
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unsaturated (PUFA). The sum of SFA, MUFA, and 

PUFA of all studied SIS fish is shown in Fig. 7. The 

most abundant detected saturated fatty acid (SFA) was 

Palmitic acid (C16:0), followed by Myristic acid (C14:0), 

Arachidic acid (C20:0), Pentadecanoic acid (C15:0) 

Margaric acid (C17:0), Stearic acid (C18:0) and Tride-

canoic acid (C13:0). Other SFA, Behenic acid (C22:0) 

and Lignoceric acid (C24:0) was detected very low 

amount. 

The concentration of Palmitic acid (C16:0) ranged from 

1.27±0.1% to 31.55±0.03%, which showed the highest 

concentration in A. testudineus followed by B. barila 

(1.83±0.4%) N. nandus (1.44±0.5%) and P. sophore 

(1.27±0.1%). In G. chapra, Palmitic acid was not de-

tected. Myristic acid (C14:0) was detected as the sec-

ond highest concentration among SFA in A. testudi-

neus (30.42±0.5%) which is followed by B. barila 

(27.12±0.44%), G. chapra (25.02±0.07%), N. nandus 

(15.84±0.6%) and P. sophore (11.93±0.4%) respective-

ly. Arachidic acid (C20:0) was the third-highest SFA 

found highest concentration in B. barila (9.79±0.1%) 

and detected very low amounts in other species. The 

fourth-highest abundant SFA, pentadecanoic acid 

(C15:0) was found to be highest in G. chapra 

(8.18±0.9%) and lowest in A. testudineus (0.55±0.3%). 

Margaric acid (C17:0) and Stearic acid (C18:0) were 

the fifth and sixth-highest abundant SFA found highest 

in N. nandus. 

The most abundant monounsaturated fatty acid (MUFA) 

was Oleic acid (C18:1) followed by Palmitoleic acid 

(C16:1) and Erucic acid (C22:1), respectively. The con-

centration of Oleic acid (C18:1) ranged from 

0.59±0.02% to 3.09±0.5%, which was found highest in 

N. nandus and lowest in B. barila. The other predomi-

nant MUFA are Palmitoleic acid (C16:1) and Erucic acid 

(C22:1), with concentrations shown in the range of 

0.39±0.05% to 1.3±0.4% and 0.36±0.2% to 1.19±0.2% 

respectively. The other MUFAs which were detected in 

very low amounts in concentration were Heptadecenoic 

acid (C17:1) Eicosenoic acid (C20:1) and Nervonic acid 

(C24:1). 

Among the n-3 Poly-unsaturated fatty acids (PUFAs), 

Linolenic Acid (C18:3n3) was the most abundant PUFA 

which was followed by Eicosapentaenoic acid (EPA, 

C20:5n3) and Docosahexaenoic acid (DHA, C22:6n3) 

respectively. The concentration of Linolenic Acid 

(C18:3n3) was found to be lowest in B. barila 

(0.16±0.1%) and highest in A. testudineus 

(24.09±0.5%). The concentration of EPA was 

0.20±0.01% to 1.6±0.3%, which was highest in B. barila 

Sample Anabas testudineus Barilius barila Gudusia chapra Nandus Nandus Puntius sophore 

Essential Amino Acid (EAA)(µmol/L) 

Arg 495.97±0.47 510.09±0.16 491.24±0.55 416.85±0.55 222.37±0.97 

His 228.81±0.94 226.93±0.39 145.92±2.32 260.95±0.72 92.68±1.24 

Leu 209.97±0.3 238.99±1.54 BDL 173.99±0.68 126.84±0.68 

Ile BDL BDL 237.42±2.76 BDL BDL 

Lys 1057.29±0.76 1055.75±1.32 937.39±1.62 980.34±0.98 451.46±0.35 

Met 333.73±1.51 367.39±2.15 346.16±1.69 286.68±0.53 188.11±1.58 

Phe 325.69±0.18 359.97±1.58 373.58±1.99 291.65±0.47 172.9±0.56 

Thr BDL BDL BDL BDL BDL 

Val 136.77±1.58 180.74±0.46 190.66±1.04 123.95±0.84 64.85±3.07 

Trp BDL BDL 28.07±0.96 BDL BDL 

∑EAA 2788.23±5.74 2939.86±7.6 2750.44±12.93 2534.41±4.77 1319.21±8.45 

Nonessential Amino Acid (NEAA) (µmol/L) 

Ala 2420.26±0.89 2401.53±2.59 2532.84±2.4 1833.79±3.14 818.73±1.7 

Asp BDL BDL BDL 15.86±0.67 BDL 

Cys 117.67±0.97 118.72±1.18 142.24±1.13 105.18±1.01 66.19±1.07 

Glu BDL BDL 1760.9±1.76 BDL 930.33±1.3 

Gly 171.39±1.53 173.18±1.97 185.17±2.37 149.4±1.17 78.9±0.65 

Pro 4488.02±0.7 5525.28±1.3 5163.12±3.1 4484.93±2.54 2201.67±1.69 

Ser BDL BDL BDL BDL BDL 

Gln 1678.85±1.14 1024.84±1.0 1016.69±1.68 1468.42±1.35 471.56±0.58 

Tyr 226.68±0.95 242.08±1.54 255.77±0.66 203.48±0.08 5.39±0.7 

Asn BDL BDL BDL BDL BDL 

∑NEAA 9141.48±6.18 9493.55±9.58 8523.89±13.1 8261.06±9.96 4572.77±7.69 

Table 1. Concentration of essential and nonessential amino acids profile in five Small Indigenous Fish Species (SIS) 

Values are mean (±SD) of three replicates; BDL, Below detection Level 
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Fig. 1. Amino acid analyzer chromatograms of Anabas testudineus 

Fig. 2. Amino acid analyzer chromatograms of Barilius barila 

Fig. 3. Amino acid analyzer chromatograms of Gudusia chapra 



 

587 

Pegu, A. and Baruah, C. / J. Appl. & Nat. Sci. 17(2), 582 - 591 (2025) 

Fatty acid Nandus  

nandus 

Anabas  

testudineus 

Barilius  

barila 

Gudusia  

chapra  

Puntius  

ophore 

Saturated fatty acid (SFA) (%) 

C12:0 (Lauric acid) 1.49±0.03 0.08±0.01 0.04±0.02 0.25±0.2 BDL 

C13:0 (Tridecanoic acid) 1.73.±1.1 2.12±0.7 BDL 0.16±0.03 0.82±0.13 
C14:0 (Myristic acid) 15.84±0.6 30.42±0.34 27.12±0.44 25.02±0.07 11.93±0.4 
C15:0 (Pentadecanoic 

acid) 

1.34±0.5 0.55±0.3 7.42±1.01 8.18±0.9 2.02±0.11 

C16:0 (Palmitic acid) 1.44±0.5 31.55±0.03 1.83±0.4 BDL 1.27±0.1 
C17:0 (Margaric acid) 4.87±0.8 BDL BDL BDL 0.32±0.01 
C18:0 (Stearic acid) 2.81±1.3 0.55±0.2 1.23±0.5 0.1±0.01 BDL 
C20:0 (Arachidic acid) BDL 0.55±0.12 9.79±0.1 0.05±0.05 0.2±0.1 
C22:0 (Behenic acid) BDL BDL BDL 0.1±0.01 0.54±0.01 
C24:0 (Lignoceric acid) BDL 0.56±0.12 1.23±0.9 0.02±0.02 BDL 
∑SFA 29.52±4.83 66.38±1.82 48.66±3.37 33.88±1.29 17.1±0.86 

Monounsaturated fatty acid (MUFA) (%) 

C16:1 (Palmitoleic acid) 0.39±0.05 2.01±0.02 BDL BDL 1.3±0.4 
C17:1 (Heptadecenoic 

acid) 

1.09±0.5 0.06±0.03 BDL BDL 0.2±0.1 

C18:1 (Oleic acid) 3.09±0.5 BDL 0.59±0.02 0.78±0.4 2.4±0.98 
C20:1 (Eicosenoic acid) 0.13±0.03 0.21±0.2 0.28±0.5 1.11±0.3 BDL 
C22:1 (Erucic acid) 1.19±0.2 BDL BDL BDL 0.36±0.2 
C24:1( Nervonic acid ) BDL BDL BDL 0.33±0.2 0.24±0.11 
∑MUFA 5.89±1.28 2.28±0.25 0.87±0.52 2.22±0.9 4.5±1.79 
 Poly-unsaturated Fatty acid (PUFA) (%)  

C18:2   BDL 0.08±0.1 BDL 0.32±0.2 0.83±0.6 

C18:3  

n-3 (Linolenic Acid) 

1.39±0.3 24.09±0.5 0.16±0.1 0.34±0.2 5.1±0.7 

C20:2  

n-6 ( Eicosadienoic acid) 

BDL BDL 0.07±0.1 0.23±0.2 BDL 

C20:4 

n-6 (Arachidonic acid) 

0.05±0.01 BDL BDL 1.5±0.3 2.1±0.3 

C20:5 

n-3 (EPA) 

BDL 0.21±0.03 0.20±0.01 BDL 1.6±0.3 

C22:4 

n-6 ( Adrenic acid) 

BDL BDL 0.23±0.01 

  

0.34±0.1 BDL 

C22:6 

n-3 (DHA) 

0.13±0.02 

  

1.05±0.01 0.07±0.05 0.41±0.2 0.44±0.3 

∑PUFA 1.57±0.33 25.43±0.64 0.73±0.27 3.14±1.2 10.07±2.2 

Table 2. Concentration of fatty acids in five small Indigenous fish species (SIS) 

Values are mean (±SD) of three replicates; BDL, Below detection Level 

Fig. 4. Amino acid analyzer chromatograms of Nandus nandus 
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and lowest in P. sophore. The highest concentration of 

DHA was shown in N. nandus (0.13±0.02%) and lowest 

in B. barila (1.6±0.3%).  

The most abundant n-6 PUFA was Arachidonic acid 

(C20:4n6), which was found highest in P. sophore 

(2.1±0.3%) and lowest in N. nandus (0.05±0.01%). 

However, other n-6 PUFAs, such as linoleic acid, eico-

sadienoic acid, and adrenic acid, have very low con-

centrations. 

 

DISCUSSION 

 

Fish protein is a significant and high-quality source of 

animal protein; studies have shown that it has a more 

satiating impact than other animal protein sources, 

such as beef and chicken. Fish is a more affordable 

source of protein than other animal sources, particularly 

in tropical areas (FAO, 2013; Uhe et al., 1992; Ahmed 

et al., 2022). This study reported that the most abun-

dant essential amino acid was lysine among all the five 

small indigenous fish species (SIS), and the nonessen-

tial amino acid was proline. Lysine, an essential amino 

acid, is crucial for growth, and lack of it can cause im-

munodeficiency (Chen et al., 2003). It helps to prevent 

and heal cold sores. For this purpose, it can be admin-

istered orally or applied to the skin (Mohanty et al., 

2014). The lysine concentration of all studied small in-

digenous fish ranged between 451.46±0.35 µmol/L to 

1057.29±0.76 µmol/L. The highest lysine content was 

found in A. testudineus (1057.29±0.76 µmol/L) second 

highest in B. barila (1055.75±1.32 µmol/L) followed by 

N. nandus (980.34±0.98 µmol/L), G. chapra 

(937.39±1.62 µmol/L) and P. sophore (451.46±0.35 

µmol/L). In contrast, the lysine content of A. testudineus 

reported by Mohanty et al., (2014) was 2045.9082 

µmol/L, (8.2 ± 0.3%) which is comparatively higher than 

the present report. During the sun-drying process, heat 

causes a decrease in lysine content. High temperatures 

Fig. 5. Amino acid analyzer chromatograms of Puntius sophore 

Fig. 7. Total saturated fatty acid (SFA), monounsaturated fat 

ty acid (MUFA) and polyunsaturated fatty acid (PUFA) con-

centration in five Small indigenous fish species (SIS)  

Fig. 6. Total essential amino acid (EAA) and non essential 

amino acid (NEAA) concentration in five Small indigenous 

fish species (SIS) 
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can lead to the degradation or alteration of amino ac-

ids; in the case of lysine, it is particularly susceptible to 

heat-induced changes. As a result, the amino acid 

structure may break down or undergo chemical reac-

tions, reducing its overall concentration in the dried 

product.  (Fitri et al., 2022; Kalita and Basumatari, 

2024). The proline concentration ranged between 

2201.67±1.69 µmol/L to 5525.28±1.3 µmol/L. The high-

est proline content was found in B. barila and the low-

est in P. sophore. Proline regulates important metabolic 

processes that enhance an organism's growth, devel-

opment, lactation, reproduction, and overall health (Wu, 

2010; Wu, 2013; Luo et al., 2022).  

This study identified alanine, glutamine, arginine, histi-

dine, methionine, and phenylalanine as the dominant 

amino acids rather than lysine and proline. The highest 

glutamine content was found in A. testudineus 

(1678.85±1.14 µmol/L), followed by N. nandus 

(1468.42±1.35 µmol/L) and B. barila (1024.84±1.0 

µmol/L). Luo et al., (2022) reported that lysine (Lys) is 

the most abundant essential amino acid (EAA) in A. 

testudineus, while glutamic acid (Glu) is the most abun-

dant nonessential amino acid (NEAA). Methionine was 

most abundant in B. barila (367.39±2.15 µmol/L), while 

arginine peaked in B. barila (510.09±0.16 µmol/L) as 

well. N. nandus had the highest histidine content 

(260.95±0.72 µmol/L). Serine, threonine, and aspara-

gine were absent in all five sun-dried fish samples, 

while isoleucine and tryptophan were detected only in 

sun-dried G. chapra. Additionally, glutamic acid was 

found only in G. chapra and P. sophore, and aspartic 

acid only in N. nandus. Kalita and Basumatari (2024) 

reported that the predominant essential and nonessen-

tial amino acids in sun-dried P. sophore as Histidine 

and Glutamic acid, respectively. Other studies have 

found that in dried P. sophore, Lysine is the predomi-

nant essential amino acid, with concentrations of 3.36 ± 

0.15 g/100g, followed by Leucine at 3.00 ± 0.11 g/100g, 

corresponding to this study. In the case of sun-dried P. 

sophore, Glutamic acid is the dominant nonessential 

amino acid (5.76 ± 0.13 g/100g), followed by Glycine 

(3.22 ± 0.12 g/100g), in contrast, proline is the predomi-

nant NEAA in this study (De et al., 2019).All of the es-

sential amino acids are present in dried fish, including 

sulfur-containing amino acids like cysteine and methio-

nine, which are not found in plant protein, and methio-

nine and lysine, which are not found in terrestri-

al animal protein. Fish and dried fish provide high-

quality protein that contains all the essential amino ac-

ids necessary for body growth, maintaining lean mus-

cle, supporting metabolism, repairing tissues, and pre-

venting certain diseases (Rasul et al., 2021). 

Table 2 shows the fatty acid content of total lipids iso-

lated from fish. A total of 30 fatty acids are isolated and 

grouped into three major classes, including saturated 

fatty acids (SFAs), monounsaturated fatty acids 

(MUFAs), and poly-unsaturated fatty acids (PUFAs). 

Fish lipids are rich in essential nutrients, especially n-3 

polyunsaturated fatty acids (PUFAs), which have been 

shown to help prevent cardiovascular disease and oth-

er health issues. Marine fish lipids are distinct from oth-

er fats due to their higher levels of highly unsaturated 

and long-chain fatty acids. EPA and DHA, the key ome-

ga-3s found in fish and seafood, offer numerous health 

benefits (Pal et al., 2018; Rasul et al., 2021). DHA and 

EPA are used to prevent and reverse various clinical 

conditions like heart disease, asthma, cancer, lung dis-

eases, SLE, high cholesterol, high blood pressure, pso-

riasis, rheumatoid arthritis, bipolar disorder, ulcerative 

colitis, and migraines (Mohanty et al., 2016). Marine 

dried fish generally have a higher lipid content than 

freshwater dried fish, likely due to differences in the 

initial fat content of the raw materials used for pro-

cessing. Fish fat content can vary based on factors like 

season, species, and maturity. Additionally, lipid oxida-

tion contributes to variations in lipid content, with high 

oxidation levels observed in traditional dried fish prod-

ucts in Bangladesh (Majumdar et al., 2018; Rana et al., 

2019; Rasul et al., 2020; Rasul et al., 2021; Khan et al., 

2024)  

Palmitic acid (C16:0), Myristic acid (C14:0), Arachidic 

acid (C20:0), Pentadecanoic acid (C15:0) Margaric acid 

(C17:0), Stearic acid (C18:0) were determined as the 

most abundant saturated fatty acid in all of the exam-

ined species. According to Enrique et al. (2014), Palmit-

ic acid (C16:0) was the most dominant SFA, followed 

by Stearic acid (C18:0) in four eastern central Pacific 

native fish species. Danielli et al., (2019) also found 

that C16:0 and C18:0 are the most common SFA in five 

species of pacu-pevas. Renata and Danuta (2017) re-

ported a high concentration of both Palmitic acid 

(C16:0) and Stearic acid (C18:0) in grass carp, bighead 

carp and wels catfish. Islam et al. (2018) studied on the 

fatty acid profile of the fish species Clarias batrachus 

revealed palmitic acid as the most abundant (i.e., 

37.41%), similar to this study. The myristic acid con-

centration of P. sophore in this study is 11.93±0.4% 

which is higher than the myristic acid concentration of 

P. sophore (7.57 ± 0.06%) reported by Mohanty et al. 

(2014). Oleic acid (C18:1n9) is the most common 

MUFA found in all studied fish. The amount of oleic acid 

in this study ranges between 0.59±0.02% to 

3.09±0.5%, which is lower than the 28.63 ± 0.02% rec-

orded by Mahanty et al., (2014) in Puntius sophore.  

The present study found that the examined 

fish species had lower levels of Omega-6 and Omega-

3 fatty acids, which is agreed upon in the previous re-

port by Chakrabarti et al. (2018). Although sun-drying 

has modified the composition of the fish, the current 

study demonstrates that sun-dried fish can effectively 

meet the body's requirements for various macro and 

micronutrients, contributing to overall health. 
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Conclusion 

 

For many developed and developing countries, espe-

cially those with low incomes, dried fish is a more ac-

cessible and nutrient-rich source than fresh fish. It is a 

natural product and an important source of protein and 

fats. This study provides information about the amino 

acid and fatty acid profileof five sun-dried small Indige-

nous fish species (SIS) viz., A. testudineus,  B. barila, 

G. chapra, N. nandus and P. sophore. in Assam. 

Among all the studied SIS fish species, A. testudineus 

is the most significant in terms of amino acid and fatty 

acid content. According to the analysis, these fish spe-

cies may be excellent providers of high-nutrient value. 

Therefore, these can be recommended as a healthy 

supplement to the human diet, an alternate source of 

protein, and another nutrient requirement.  
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