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Abstract	Comment by HPTD: This paragraph is really considered as ‘’abstract’’  with citations ?

Prawns are highly demanded seafood commodity both in domestic and International international markets due to their nutritional value and unique taste. Biochemicals composition of muscle whole tissue of prawn (J. Ginson and J. Bindu, 2017) belonging to five species of Penaeid Prawns, viz. Penaeus monodon, Penaeus semisulcatus, Fenneropenaeus Indicus, Metapenaeus Monocerus, Penaeus Indicus. (Ananthan, G., Sampath, K., & Soundarapandian, P), (2005). Inhabiting the coastal waters of Mumbai, was estimated in relation to degree of maturity. Protein was the significantly dominant component in all the species regardless of maturity conditions while carbohydrate was present in negligible quantity (Cynthai Sass, MPH, RD).	Comment by HPTD: Cite authors like this ? 	Comment by HPTD: Scientific name should be inclined 	Comment by HPTD: What that means ? 	Comment by HPTD: ???
Variation in composition of different components did not exhibit any regular pattern even between the different component maturity stages of individual species.
Studies on the biochemical composition are particularly important for success of nutritional values in different species of prawn. Hence, the present study was undertaken to estimate and compare the major biochemical components of prawns of Penaeus Monodon, Penaeus Semisulcatus, Penaeus Indicus, Metapenaeus Monoceros, and Fenneropenaeus inhabiting the coastal waters of Mumbai, in relation to the maturity condition. This article reviews the available information of the micro-molecules such as Amino Acid, Glucose, Fatty Acid, DNA and RNA and Data Analysis of the Prawns.	Comment by HPTD: monodon, semisulcatus, etc…
Not capital letter beginning	Comment by HPTD: ??
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Introduction

Seafood is a good source of high-quality protein, which is a composed of essential and non-essential amino acids. Prawns are widely recognized not only for their culinary appeal but also for their impressive nutritional profile (Cinthia, Sass, MPH, RD). Among seafood, they stand out as a rich source of essential micro-molecules that play crucial roles in human growth, development, and overall health. These micro-molecules include amino acids, fatty acids, glucose, and nucleic acids (DNA and RNA), each contributing uniquely to biological processes and nutritional quality. Biochemical composition, such as amino acids, fatty acids, glucose, DNA and RNA related biomolecules are highly influenced to the nutritive values of crustaceans. The nutritive values of crustaceans depend upon their body biochemical constituents. (Vijayavel & Balasubramanian), (2006) found that biochemical composition of crustaceans greatly influenced its nutritional quality (Cynthia, Sass, MPH, RD). In global food markets prawns are commercially traded seafood item having a higher market value. Moreover, prawns significantly contribute towards export earnings of our country. On a value basis, prawn is the major export commodity compared to other seafood item ex-ported from India. Overall, export of prawn during 2014-2015 was 3, 57, 505 metric ton (MT) worth 3709.76 million US $ which accounts for 78.7% of the total revenue generated through export (MPEDA,2015). Commercial prawns are classified into penaeid and non-penaeid group. Important species of penaeid and non-penaeid prawns exploited from Indian water are Penaeus Monodon, Penaeus Semisulcatus, Penaeus Indicus, Metapenaeus Monoceros, and Fenneropenaeus. The high-quality proteins in prawns (J. Ginson and J. Bindu, 2017)	Comment by HPTD: What is this kind of citation ?	Comment by HPTD: Not listed in reference section	Comment by HPTD: Scientifically inacceptable 	Comment by HPTD: exported	Comment by HPTD: Not listed in reference section
	Comment by HPTD: Among them	Comment by HPTD: Source ??	Comment by HPTD: Please, sentence needs to be improved	Comment by HPTD: Badly cited

are composed of essential and non-essential amino acids, Amino acids are the building blocks of protein and essential for tissue repair, muscle development and for hormone production (Adeyeye, 1996) which are fundamental to tissue repair, muscle formation, and the synthesis of enzymes and hormones. Additionally, although prawns are low in overall fat, they provide beneficial omega-3 fatty acids known to support cardiovascular function, brain health, and anti-inflammatory responses.
Carbohydrates in prawns, though present in minimal quantities, are stored primarily as glycogen. This stored form of glucose plays a role in energy production and cellular metabolism. Furthermore, DNA and RNA (Luc Nelles et al), (1984) while not contributing directly to nutrition, are vital for cellular function, genetic continuity, and are increasingly important in aquaculture research for species identification and quality control. Biochemical composition, such as Amino acid, fatty acid, glucose related biomolecules are highly-influenced to the nutritive values of crustaceans. The nutritive values of crustaceans depend up on their body biochemical constituents (Vijayavel, Balasubramanian, 2006) found that biochemical composition of crustaceans greatly influence its nutritional quality. In global food markets prawns are commercially traded seafood item having a higher market value. Moreover, prawns significantly contribute towards export earnings of our country.	Comment by HPTD: What is the problem ?  
On a value basis, prawn is the major export commodity compared to other seafood item exported from India. Globally, Prawn is produced mainly in Asia and south America. China, Thailand, Vietnam, Indonesia, Malaysia, India and Bangladesh (Asian region) contribute 82% of global prawn production. On a value basis, prawn is the major export commodity compared to other seafood item exported from India.	Comment by HPTD: ????	Comment by HPTD: 

Overall, export of prawn during 2014-2015 was 3,57,505 metric ton (MT) worth 3709.76 million US $ which accounts for 78.7% of the total revenue generated through export (MPEDA,2015). Prawns are a rich source of various Micro- molecules, which play vital roles in growth, development, and health. Prawns are considered to be healthy choice as food because of the high-quality protein and very low fat and fishery technology 54 (2017): 75 – 85c 2017 society of fisheries technologists (P. O. Matsyapuri, Cochin) – 682 029. India calories. According to (Adeyeye, 1996), prawns are better source of animal protein due to its abundance and reasonable price. Dong (2001) suggested that nutrients of shellfish are highly necessary for the growth of human body. Prawns also contain significant quantities of vitamin A & D, severaldietary minerals such as calcium (Ca), iron (Fe), etc.
Among the intrinsic factors, the physiological maturity of the prawn plays a critical role in determining the nutritional profile, particularly the Micro-molecules Amino Acids, Fatty Acid, (Ackman, R.G. 1974) glucose, DNA and RNA. Environmental parameters such as temperature, salinity, and availability of feed also influence the biochemical constituents and ultimately affect consumer preference, market value, and suitability for export.


Proximate Composition of Macromolecules and Micro-molecules

Proximate composition (Jayasankar, P., & Subramanian, S.), (2002). is the basic analysis of nutrients found in biological materials such as food, tissues and organism. It provides a snapshot of the major chemical constituents, categorized into micro- molecules (needed in trace amounts). This analysis is essential in nutrition, food science, aquaculture, and biological research.	Comment by HPTD: ???
Micro-molecules include Amino acid, Fatty acid, Glucose, water, DNA and RNA. Water is the most abundant molecule, forming 60–90% of fresh tissues. It supports biochemical reactions and regulates temperature. Comprehensive reviews on the biochemical composition of fishes and shellfish have been done by Love (1974).
Biochemical composition of fish and shellfish from Indian water was reported by (Mukundan and James), (1978), Gopa kumar et al. (1993), Natarajan and Sreenivasan (1961). Proximate compositions are slightly different in prawns and lobsters (Rosa and Nunes, 2003); moreover, it varies in different regions of the body of an organism.
Amino Acids:	Comment by HPTD: Check for IA

Amino acids are organic compounds that serve as the fundamental building blocks of proteins. Each amino acid contains an amino group (–NH₂), a carboxyl group (– COOH), a hydrogen atom, and a unique side chain (R group) attached to a central carbon atom (Alvarado, F., J.W.L. Robinson.1979). There are 20 standard amino acids commonly found in proteins, divided into essential and non-essential amino acids (J.Physiol, 295:457-475). Essential amino acids (EAAs) cannot be synthesized	Comment by HPTD: ????

by the body and must be obtained through diet, while non-essential amino acids can be synthesized internally.
Fatty Acids:

Fatty acids usually constitute 20-35% of the total fatty acids in Prawn (Ackman, 1995). Whose contribution varies between 5-10% (Ackman, 1974). (C. C. E. Hopkins, J. R. Sargent E. M. Nilssen)
Glucose:

Under hypoxic conditions, prawns significantly increase glucose consumption (Ana Gutierrez et al. Gen com Endocrinol), (2007). in hemocytes (immune-related blood cells) Two glucose transporter (GLUT1 and GLUT2) were identified.
DNA and RNA:

Crustaceans change physiologically throughout the molt cycle and exhibit pronounced biochemical changes associated with specific molt stages (Moss, 1994). In the present investigation, the concentration of DNA was found to be almost equal in both male and female prawns. It has also been reported that the DNA content remained remarkably stable and assumed to be constant in normal somatic cells of Penaeus Monodon (Kian and Mustafa, 2005). The quantity of RNA within a cell is highly variable and reflects the activity of protein synthesis (khan and Jafir, 1991; Tripathi and Verma, 2003).

Morphometric Measurement of prawn	Comment by HPTD: Neither table nor fig are announced within the text.
Authors make confusion from to text.

Morphometric measurement in prawns refers to the systematic quantification of their external body dimensions and structures (Sethi, S.N.; Ram, N.; Venkatesan, V.) (Vol.60, No. 2, 2013). This process is critical for species identification, understanding growth patterns, evaluating health, and aiding in aquaculture practices. In both wild and cultured prawn populations, morphometric analysis serves as a fundamental tool in taxonomy, stock management, and breeding programs.
Morphometric measurement of prawns is essential in understanding their biology, improving aquaculture efficiency, and managing wild populations sustainably.
Whether for species identification, stock discrimination, or growth analysis, these measurements offer valuable insights that support both scientific research and commercial production.




[image: ]

Fig.1 variables measured in P. monodon	Comment by HPTD: Title is not appropriated.
Check also the source

Variables:

	Total length (TL)
	
	: Tip of the rostrum-tip of telson.

	
	
	

	Body length (BL)
	
	: Postorbital border of the carapace tip of telson.

	
	
	

	Sixth segment depth (SSD)
	
	: Depth at the mid-point of the 6th segment.

	
	
	

	Second abdominal segment depth (SAD)
	
	: Depth at the mid-point of the 2nd and 3rd segment.

	
	
	

	Partial carapace length (PCL)
	
	: Posterior margin of orbit – posterior edge of carapace.

	
	
	

	Carapace width (CW)
	
	: At the point of the last dorsal tooth.

	
	
	

	Rostral length (RL)
	
	: Tip of the rostrum-last dorsal tooth.

	
	
	

	Total body weight (TW)
	
	


	
	
	

	Tail weight (TLW)
	
	


	
	
	

	Rostral teeth number (RTN)
	
	





Fig 2: Morphological Comparison Between Male and Female Prawn	Comment by HPTD: Figure ????

Morphometry table:	Comment by HPTD: If it is a review, please add a last column of references for the recorded morphometry data



	


	Species
	Sex
	TL

(cm)
	BL

(cm)
	CL

(cm)
	CW

(cm)
	PL

(cm)
	Body Weight (g)
	Tail Weight (g)
	Abdomen Weight (g)
	Arm Weight (g)
	

	P. monodon
	Male
	19
	15
	3
	2
	4
	17–56
	12–36
	12–36
	13–35
	

	

	Female
	15.2
	12.5
	3.5
	2.2
	3.8
	13–36
	13–35
	13–35
	13–35
	

	P. semisulcatus
	Male
	18
	14
	3.2
	2.1
	4.1
	20–50
	15–30
	15–30
	15–30
	

	

	Female
	17.5
	13.5
	3.4
	2.3
	4
	18–45
	14–28
	14–28
	14–28
	

	Fenneropenaeus indicus
	Male
	17
	13
	2.8
	1.9
	3.5
	15–40
	10–25
	10–25
	10–25
	

	

	Female
	16.5
	12.8
	3
	2.1
	3.2
	14–38
	9–22
	9–22
	9–22
	

	Metapenaeus monoceros
	Male
	16
	12
	2.5
	1.8
	3.2
	12–35
	8–20
	8–20
	8–20
	

	

	Female
	15.5
	11.8
	2.7
	1.9
	3
	11–30
	7–18
	7–18
	7–18
	

	P. indicus
	Male
	11
	9
	2
	1.5
	2.5
	10–25
	6–15
	6–15
	6–15
	

	

	Female
	11.5
	9.2
	2.1
	1.6
	2.6
	10–26
	6.5–16
	6.5–16
	6.5–16
	

	




METHODOLOGY

Aim: - To estimate bio-molecules and comparative analysis of nutritional values in prawns of Mumbai market.
MATERIALS AND METHODS

1. Sample collection

Prawns were collected from the Mumbai coastal market and immediately stored in ice. Further analysis was carried out in the laboratory.
2. Morphometric Analysis

· Method used: vernier caliper and digital weighing balance.
· Parameters measured: Total length, carapace length, body weight.

3. Biochemical estimations

	Parameter
	Method name
	Preparation/principle
	Calculation

	Amino Acid
	Ninhydrin Method (Moore & Stein, 1948)
	Tissue homogenate in phosphate buffer
	Asamp X 𝖢std X 100
𝖢samp =
Astd X weight of tissue (mg)

	Glucose
	Anthrone Method (Hedge & Hofreiter, 1962)
	Ethanolic extract of tissue
	Carbohydrate content in 100 mg of sample =

[ 𝑚𝑔 𝑜𝑓 𝑔𝑙𝑢𝑐𝑜𝑠𝑒 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 (𝑓𝑟𝑜𝑚 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑐𝑢𝑟𝑣𝑒𝑠)] x
volume of test sample used in ml

100

	Fatty Acids
	Soxhlet Extraction Method
	Petroleum ether extract of dried tissue
	AV =

(volume of KOH used in ml) 𝑋 𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝐾𝑂𝐻 (𝑁) 𝑋 56.1 weight of sample (in grams)




	
	(Kreuzer, R.,

Ed), pp 112-131
	
	

	DNA
	Diphenylamine Method (Burton, 1956)
	Homogenized tissue in TCA
	𝐷𝑁𝐴 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑚𝑔)
(O. D of sample X conc. of std X 1000)
=
O. D of std X wt. of tissue (mg)

	RNA
	Orcinol Method (Schneider, 1957)
	Same as DNA preparation
	𝑅𝑁𝐴 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑚𝑔)
(O. D of sample X conc. of std X 1000)
=
O. D of std X wt. of tissue (mg)






Biochemical Graphs and Interpretations:AMINO ACID CONTENT IN PRAWN
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Figure 3. Penaeus Semisulcatus exhibited the highest amino acid concentration (34.62 mg), Mumbai market.	Comment by HPTD: Where do come from these results ? 
Another studies or your owns ? 
What about prawn collection ? 
Single individual or pool of individuals was used for analysis concerning each species ? 
More aspects to add



Result: Penaeus Semisulcatus recorded the highest total Amino acid concentration, measuring 34.62 mg/g of tissue.

ABSORBTION























Figure 4. Metapenaeus monoceros displayed the highest fatty acid concentration (508.06 mg), in Mumbai market.FATTY ACID CONTENT IN PRAWN
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Result:  Metapenaeus indica recorded the highest fatty acid concentration, measuring

508.06 mg/g of tissue.TOTAL SUGAR CONTENT IN PRAWN
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Figure 5. Fenneropenaeus indicus had the highest glucose levels (21.52 mg), in Mumbai market reflecting active metabolism.

Result: Fenneropenaeus indicus recorded the highest glucose concentration, measuring 21.52 mg/g of tissue.AMOUNT OF DNA AND RNA IN (MG)
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Figure 6. Penaeus Semisulcatus showed the highest DNA concentration (3.6 mg) and Penaeus indica showed highest RNA concentration (1.73 mg), from Mumbai market correlating with protein synthesis activity.


Result: Penaeus Semisulcatus recorded the highest DNA concentration, measuring

3.6 mg/g of tissue. Penaeus indica recorded the highest RNA concentration, measuring 1.73 mg/g of tissue.

Discussion

The present study aimed to assess the biochemical profile and morphometric variations of five economically important penaeid prawn species—Penaeus monodon, P. semisulcatus, Fenneropenaeus indicus, Metapenaeus monoceros, and Penaeus indicus—collected from three major Indian coastal markets: Mumbai (West coast), Kochi (Southwest coast), and Kolkata (East coast). The results revealed distinct regional and species-level differences in micro-molecular composition, which may be influenced by environmental factors, feeding habits, maturity stage, and handling practices post-harvest.


Among all five species, P. semisulcatus consistently exhibited higher values of amino acids and nucleic acids, particularly in samples from the Mumbai market. This may indicate both optimal physiological conditions and a higher rate of protein turnover. The relatively high amino acid content in P. semisulcatus (34.62 mg/g) suggests its suitability for human consumption from a nutritional perspective. In contrast, F. indicus showed the lowest amino acid concentration (11.5 mg/g), which may be linked to either post-harvest degradation or smaller size at maturity.
Glucose levels were highest in F. indicus from Kochi (21.52 mg/g), suggesting higher carbohydrate metabolism, possibly due to temperature or salinity variations specific to the region. This contrasts with Metapenaeus monoceros, which showed the lowest glucose concentration (9.1 mg/g), likely reflecting differences in energy utilization or stress during transportation. The variation in glucose among species and regions supports the idea that energy storage compounds are dynamic and

environment-sensitive. Fatty acid analysis revealed significantly higher levels in Metapenaeus monoceros (508.06 mg/g) compared to other species, with samples from the Mumbai region again showing superior values. This could be attributed to better feeding conditions and relatively less handling stress. Since lipid content often fluctuates with season, maturity, and water quality, these findings may also help guide consumer preferences and fisheries policy. Nucleic acid content (DNA and RNA) is an important index of cell proliferation and metabolic activity. P. semisulcatus demonstrated the highest levels of DNA (3.6 mg/g) and RNA (1.38 mg/g), suggesting more active biosynthesis, likely due to its size and reproductive condition. In contrast, P. monodon had lower nucleic acid values, possibly due to post-mature physiological status or environmental stressors.


Morphometric measurements varied significantly across species, with P. monodon exhibiting the greatest body length (up to 19 cm in males) and P. indicus the smallest (11–13 cm). These values were consistent with known species-specific growth patterns and validate the physical quality grading of prawns in local markets. In summary, the nutritional and morphological data together support the conclusion that prawns from the Mumbai market exhibited overall superior biochemical quality.
However, interspecies differences also played a major role. These findings are relevant to seafood consumers, nutritional scientists, and fishery managers aiming to optimize harvest, storage, and distribution based on quality metrics.

Conclusion

Significant quantities of Amino acid, fatty acid, glucose, DNA and RNA content were reported in prawns. From the present result, it could be concluded that, the three prawns have shown to be good sources of nutrients which are essential for the maintenance of healthy body. Amino acid content in the muscle influences the characteristic flavour of prawns and plays a great role for osmoregulation. However, our findings revealed that prawns are good sources of proteins and can serve as an alternative source of high-quality protein for human consumption.
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