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CHANGES IN PROXIMATE COMPOSITION AND BIO
-CHEMICAL PROPERTIES OF FRESH AMUR COMMON CARP (CYPRINUS CARPIO HAEMATOPTERUS) DURING ICE STORAGE
ABSTRACT

In the current investigation, the proximate composition and biochemical properties of freshwater Amur common
 carp (Cyprinus carpio haematopterus) were studied over 21 days of ice storage. The moisture, protein, fat, and ash contents showed a slight decrease during the storage period. The Total Volatile Base Nitrogen (TVBN
) levels remained within the acceptable limits up to 15 days, after which a marked increase indicated the onset of spoilage. A marginal rise in peroxide value was also observed towards the end of the storage period. The pH values of the fish muscle exhibited noticeable changes throughout the storage period. Free fatty acid (FFA) levels showed a continuous upward trend, reaching a log value of 0.72 
at 21 days of storage. These results elucidated that the overall quality of fresh Amur common carp fish remains acceptable under ice storage for up to 15 days of storage period. Beyond this period, quality parameters began to decline and fell below acceptable thresholds, indicating the fish was no longer suitable for consumption. 

INTRODUCTION


Fish is a rich source of high-quality protein and plays a crucial role in addressing hunger and malnutrition, especially among the one-fourth of India's population that is malnourished. Fish from both freshwater and marine sources provides not only protein but also essential minerals, vitamins, and omega-3 fatty acids. These omega-3 fatty acids are known to reduce inflammation, prevent blood vessel damage, and lower the risk of heart disease and stroke, thereby promoting cardiovascular health (Mozaffarian et al., 2011). Compared to other animal-based protein sources, fish farming is significantly more cost-effective. India ranks as the world's second largest fish producing country, contributing approximately 8% of global fish production. In 2023–24, India produced 17.54 million tonnes of fish, with 4.43 million tonnes from marine fisheries and 13.11 million tonnes from inland fisheries (DAHDF, 2023) and exported 17.81 million tonnes of seafood, valued at ₹60,523.89 crore (US$7.38 billion) (MPEDA, 2024).
Since fish is a highly perishable commodity, it is a great challenge to keep a consistent supply of good-quality fish. Post-harvest losses, primarily due to discards at sea and spoilage, contribute to 20–30% of the total catch (Acharjee et al., 2025). For improving the sustainable use of aquatic resources, a reduction in such losses should be made through enhanced preservation methods for fish and fish products (Keerthana et al., 2022). Realizing this threat, a world convention of 100 maritime nations convened in Tokyo debated the contribution of fisheries to world food security in the future. The convention endorsed a package of short-term actions for the conservation and management of fisheries, (FAO, 2000) calling for the reduction of post-harvest losses and maximizing resource use. These actions are geared towards enhancing the supply of fish for human use while ensuring sustainability in the industry (Ikbal et al., 2023). As the most perishable product, fish requires a deeper understanding of its composition, spoiling mechanism, and stability under different processing conditions in order to be used to its maximum benefit. Quality deterioration of both wild and cultured fish species is attributed to activity of various mechanisms (Siddiqui, 2024). To meet the demand for fresh supply of fish, short-term preservation through the use of ice or any cold medium is more practical and cost-effective. 

It is well established that lowering body temperature helps to extend fish storage quality (Pigott and Tucker, 1990
).  Protein and lipid fractions are known to undergo biochemical changes during chilling storage. These facts explain for physiological and physical alterations, loss of sensory quality, and depletion of nutritional content (Bennour et al., 1991; Nunes et al., 1992; Olafsdottir et al., 1997).  Even while traditional methods of preservation including salting, drying, canning, and smoking are used, people's consumption is mostly increased by chilling and freezing operations.  Due to their tolerance for low-input culture techniques, Indian major carps such as Catla catla, Labeo rohita (rohu), and Cirrhinus mrigala dominate freshwater fish farming.  Amur common carp is a desirable alternative to traditional common carp among the novel species that is introduced by the Karnataka Veterinary Animal and Fisheries Sciences University, Bidar (India).  It has many benefits, such as 27 % quicker growth, delayed maturation, acceptance of artificial feed, and feeding habits similar to those of carp. Additionally, it shows lower disease susceptibility, a slenderer body, and a smaller belly compared to existing common carp stocks (Vijayakumar et al., 2020).
In the investigation, an attempt was made to understand the effect of ice storage on the proximate composition and biochemical properties of Amur common carp. The outcomes are expected to contribute to the efficient utilization of Amur carp, offering potential benefits to primary producers, particularly during periods of declining marine fish catches.

MATERIALS AND METHODS
Sample Collection and Storage (Icing)
The fresh Amur common carp fish species were segregated washed in chilled potable water and transferred to thermocol boxes and iced in a ratio of 1:1. The boxes were kept in chill room (4 ºC) for storage studies. Samples were drawn on days 0, 3, 6, 9, 12, 15, 18, and 21 for analysis. The ice was replenished once in 24 hrs after draining the ice melt water. The total period of ice storage was 22 days
. The fish samples were analyzed for proximate composition and physico-chemical parameters. The term 0 day (fresh) refers to sample drawn after 10 hrs of harvest.
Physical Characteristics

Physical characteristics were assessed on 20 randomly selected specimens. Total length (from snout to caudal fin), standard length (from snout to the base of caudal fin), and body weight were measured using a measuring board and digital balance with 0.01 g precision. Dressing yield was calculated after removal of the head, viscera, and scales. Picked meat yield was calculated by manually separating edible muscle from bones and skin, and minced meat yield was obtained by subjecting the picked meat to a standard meat mincer. All the values were presented as percentages of the body weight.

Proximate
 Composition 

Proximate composition was analyzed according to standard methods described in Association of Official Analytical Chemists (AOAC, 2010). Moisture content was measured by drying samples in a hot air oven at 105°C until weight became constant. The crude protein content was estimated by the Kjeldahl method, where the total nitrogen content was measured and then multiplied by a factor of 6.25. Lipid content was quantified by Soxhlet extraction with petroleum ether as solvent and total ash content was calculated by burning the dry samples in a muffle furnace at 500 ± 25°C for 6–7 hours until the residue became white.
Biochemical Analysis
Biochemical quality indicators were also evaluated during ice storage at regular intervals (0, 3, 6, 9, 12, 15, 18, and 21 days). The pH of fish muscle was measured using a digital pH meter after homogenizing 5 g of sample with 45 ml of distilled water (AOAC, 2010). Total volatile base nitrogen (TVBN), which reflects the degree of spoilage, was determined by Conway’s micro-diffusion technique (Conway, 1962). Peroxide value (PV), indicative of lipid peroxidation, was estimated by extracting fat with chloroform, followed by reaction with potassium iodide and titration with sodium thiosulphate (Jacobs, 1951). Free fatty acid (FFA) content was determined by titrating lipid extracts with sodium hydroxide using phenolphthalein as an indicator and was expressed as a percentage of oleic acid (Pearson, 1976). All analyses were conducted in triplicate, and results were expressed as mean ± standard deviation.
Results and Discussion

Physical Characteristics of Amur Common Carp

The physical characteristics of fresh Amur common carp are presented in Table 1. The average total length was 35.24 ± 0.55 cm, with a standard length of 27.61 ± 0.52 cm. The average body weight recorded was 836.34 ± 14.21 g. The dressing yield, which includes removal of non-edible parts such as head and viscera, was 55.66%. Picked meat yield from dressed fish was 38.14%, while minced meat yield accounted for 35.25%.

These results indicate that Amur common carp provides a relatively high meat yield, making it suitable for processing into value-added products. The high proportion of usable meat further supports the species’ potential in commercial aquaculture. The relatively high minced yield suggests good recoverability and suitability for further processing applications such as fish cakes, sausages, or surimi-based products.
Table 1: Physical characteristics
 of fresh amur common carp
	Average length (cm)
	35.24 (0.55)

	Standard Length (cm)
	27.61(052)

	Average weight (gm)
	836.34(14.21)

	Dress yield (%)
	55.66

	Picked meat yield (%)
	38.14

	Minced meat yield (%)
	35.25


Proximate Composition Analysis
The proximate composition of Amur common carp (Cyprinus carpio haematopterus
) was evaluated on day 0 and subsequently at 3-day intervals up to 21 days of ice storage to monitor changes in nutritional quality. The parameters assessed included moisture, crude protein, total fat, and ash content (Table 2). Moisture content in fresh fish was 78.09 ± 0.08%, which gradually decreased to 76.81 ± 0.19% by day 21. The decline is attributed to drip loss, dehydration, and evaporation due to prolonged exposure to ice and cold air during storage. This reduction is consistent with findings by Ozogul et al. (2015), who observed similar moisture losses in sardines under ice storage. Loss of water not only impacts texture and juiciness but also has an influence on shelf life and consumer acceptability of the fish.

Raw protein content of fresh Amur carp was 17.20 ± 0.10%, which increased slightly to 17.51 ± 0.20% on day 3, probably as a result of loss of water concentrating the solids. Protein content, however, decreased progressively, reaching 15.81 ± 0.14% by day 21. This loss results from protein denaturation and breakdown by enzymatic action of endogenous proteases and microbial growth (Huss, 1995). The same trends were reported in sea bass and herring fish under ice or refrigerated storage (Haug & Lembcke, 1999; Tokur et al., 2006). Proteolysis is a significant problem for texture, water-holding capacity, and functional properties of fish muscle, particularly for processing into value-added products. Total fat content also followed a declining trend, reducing from 3.41 ± 0.12% in fresh samples to 2.72 ± 0.09% on day 21. Fat reduction can be attributed to lipid oxidation and lipolysis, leading to triglyceride breakdown and loss of unsaturated fatty acids (Choe & Min, 2007). Lipid breakdown not only decreases the nutritional quality but also causes the formation of off-flavors and rancidity, thus it is an important quality measure for storage stability.

Ash content, which is indicative of the mineral content in the fish, decreased from 1.17 ± 0.01% in fresh samples to 0.90 ± 0.01% after storage. This decrease in ash content can be attributed to leaching of water-soluble minerals like potassium, sodium, and phosphorus into the melting ice water (Goulas & Kontominas, 2007). This finding reiterates the need to minimize contact of meltwater and repeated replenishment of ice to maintain the nutritional quality of fish muscle. The findings show that storage in ice has a tremendous impact on the proximate composition of Amur common carp. Although changes initially are slight and within tolerance levels, extended storage for more than 15 days results in severe nutrient deterioration, especially in protein and fat content.
	Parameters

	Number of days


	
	Fresh
	3
	6
	9
	12
	15
	18
	21

	Moisture
	78.09±0.08
	77.71±0.19
	77.63±0.05
	77.72±0.06
	77.40±0.21
	77.34±0.52
	77.50±0.24
	76.81±0.19

	Protein
	17.2±0.10
	17.51±0.20
	16.98±0.17
	16.68±0.16
	15.98±0.27
	16.22±0.19
	15.96±0.26
	15.81±0.14

	Fat
	3.41±0.12
	3.52±0.06
	3.30±0.11
	3.36±0.07
	3.17±0.08
	3.29±0.07
	3.06±0.14
	2.72±0.09

	Ash
	1.17±0.01
	1.10±0.03
	1.08±0.01
	1.07±0.03
	1.00±0.01
	1.03±0.01
	0.97±0.01
	0.90±0.01


Table 2. Effect of ice storage study on the proximate composition
 of Amur common carp
Values are expressed as mean± standard deviation (n=3).

Biochemical Analysis
The biochemical quality indicators, including total volatile base nitrogen (TVBN), peroxide value (PV), free fatty acid (FFA) content, and pH were monitored over 21 days of ice storage to assess the freshness and spoilage progression of Amur common carp (Cyprinus carpio haematopterus). These parameters provide critical insight into microbial spoilage, lipid oxidation, and biochemical degradation (Fig. 1). Total volatile base nitrogen (TVBN) is a widely accepted indicator of fish spoilage, reflecting the accumulation of volatile nitrogenous compounds such as ammonia, dimethylamine, and trimethylamine due to microbial and enzymatic degradation of proteins. In this study, the initial TVBN value was 7.58 ± 0.25 mg/100 g in fresh fish, which remained relatively low until day 9 but increased sharply to 19.24 mg/100 g by day 15 and exceeded the acceptable limit (30 mg/100 g) by day 18, reaching 47.89 ± 0.37 mg/100 g by day 21. This trend mirrors findings by Huss (1995) and Beatty & Gibbon (1937), who reported that TVBN increases rapidly once microbial spoilage accelerates, particularly after the mid-point of storage.

Peroxide value (PV), an indicator of primary lipid oxidation, rose markedly from 4.38 ± 0.07 meq O₂/kg fat in fresh fish to 43.78 ± 0.84 meq O₂/kg fat by day 21. PV remained below 10 meq O₂/kg until day 6, indicating minimal oxidation early in the storage period. However, a substantial increase was noted beyond day 9, suggesting a breakdown of unsaturated fatty acids into hydroperoxides. This trend is consistent with the observations of Aubourg et al. (2005), who emphasized that lipid oxidation accelerates during extended storage even under chilled conditions. The high PV values toward the end of storage contribute to rancidity and undesirable sensory changes. Free fatty acid (FFA) content, measured as a percentage of oleic acid, increased steadily from 0.08 ± 0.01% in fresh samples to 0.72 ± 0.03% by day 21. This continuous rise indicates progressive hydrolytic rancidity caused by lipolytic enzymes such as lipases and phospholipases, which are either endogenous or produced by spoilage microorganisms (Sallam, 2007). Increased FFA levels are associated with off-odors and off-flavors, making them a reliable marker for evaluating storage-induced lipid degradation.

pH values of fish muscle showed mild fluctuations throughout the storage period. The initial pH was 6.76 ± 0.01 in fresh samples, decreased slightly to 6.51 by day 12, and remained relatively stable, ending at 6.50 ± 0.01 by day 21. Early loss of pH can usually be associated with lactic acid production via post-mortem glycolysis. The slight rise of pH on the day 18 (6.60) is possibly a consequence of microbial activities producing alkaline metabolites including ammonia and amines (Goulas & Kontominas, 2007; Sharma et al., 2020). As much as the pH cannot consistently be an end-point indicator for spoilage, its variations reveal continued biochemical as well as microbiological activity within storage. The findings affirm that biochemical spoilage in Amur common carp develops slowly throughout the first 9–12 days of ice storage but rapidly afterwards. All spoilage markers were within tolerable levels up to 15 days, while thereafter, considerable degradation was noted. These results indicate that the ice-stored shelf life of Amur common carp is about 15 days after which the quality suddenly decreases to render the fish not suitable for consumption.
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Figure. 1. Effect of Ice Storage Study on the biochemical
 properties of Amur Common Carp
Conclusion

The present study evaluated the changes in proximate and biochemical properties of Amur common carp (Cyprinus carpio haematopterus) during 21 days of ice storage. The findings revealed a gradual decline in moisture, protein, fat, and ash content, along with a significant increase in spoilage indicators such as TVBN, peroxide value, and free fatty acids. pH values showed minor fluctuations, indicating both biochemical and microbial influences. Notably, all parameters remained within acceptable quality limits up to 15 days of storage, beyond which significant deterioration was observed. These results suggest that Amur common carp maintains acceptable nutritional and biochemical quality for up to two weeks under ice storage conditions. Prolonged storage beyond this period leads to spoilage, affecting both sensory and nutritional value. Therefore, proper handling and timely utilization within the first 15 days are essential to ensure product safety and quality, especially for markets and processing industries targeting fresh or minimally processed fish products.
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		Ash (%)		0.02		0.03		0.02		0.02





Sheet1

		



Moisture

Protein

Fat

Ash

No.of Days

Percentage (%)



Sheet7

										0.25		0.25		0.07		0.07		0.004		0.004		0.003		0.003

										0.14		0.14		0.26		0.26		0.008		0.008		0.003		0.003

										0.25		0.25		0.24		0.24		0.007		0.007		0.003		0.003

										0.22		0.22		0.26		0.26		0.027		0.027		0.003		0.003

										0.55		0.55		0.44		0.44		0.036		0.036		0.006		0.006

										0.38		0.38		0.38		0.38		0.032		0.032		0.003		0.003

										0.36		0.36		0.43		0.43		0.023		0.023		0.005		0.005

										0.37		0.37		0.84		0.84		0.039		0.039		0.005		0.005



TVBN (mg %)

PV (meq O2/kg fat)

FFA (% of oleic acid)

pH



Sheet8

										0.27		0.27		0.16		0.16		0.03		0.03		0.02		0.02

										0.25		0.25		0.16		0.16		0.33		0.33		0.03		0.03

										0.35		0.35		0.27		0.27		0.02		0.02		0.02		0.02

										0.27		0.27		0.4		0.4		0.02		0.02		0.02		0.02



Moisture (%)

Protein (%)

Fat (%)

Ash (%)

Effect of processing on proximate composition of Amur common carp



Sheet10

										0.25		0.25		0.07		0.07		0.004		0.004		0.003		0.003

										0.14		0.14		0.26		0.26		0.008		0.008		0.003		0.003

										0.25		0.25		0.24		0.24		0.007		0.007		0.003		0.003

										0.22		0.22		0.26		0.26		0.027		0.027		0.003		0.003

										0.55		0.55		0.44		0.44		0.036		0.036		0.006		0.006

										0.38		0.38		0.38		0.38		0.032		0.032		0.003		0.003

										0.36		0.36		0.43		0.43		0.023		0.023		0.005		0.005

										0.37		0.37		0.84		0.84		0.039		0.039		0.005		0.005



TVBN (mg %)

PV (meq O2/kg fat)

FFA (% of oleic acid)

pH

No of Days



Sheet9

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		7.85		2.07		7.88		1.43

		DAY7		10.4		3.84		7.72		2.89

		DAY14		10.91		5.88		8.77		4.57						effect of Biochemical properties on refrigerated storage TVBN

		DAY21		11.56		7.77		8.89		6.31								tvbn

		DAY28		13.11		10.08		9.46		7.81

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.25		0.32		0.29		0.12

		DAY7		0.55		0.19		0.46		0.1

		DAY14		0.36		0.51		0.32		0.34

		DAY21		0.55		0.43		0.22		0.2

		DAY28		0.2		0.27		0.35		0.23
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		2.71		0		0		0

		7		8.7		1.55		0		0

		14		21.74		1.46		1.47		1.53

		21		35.53		2.98		1.46		2.92±0.08

		28		38.78		4.44		1.44		2.91

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.25		0		0		0

		DAY7		0.18		0.12		0		0

		DAY14		0.34		0.04		0.06		0.05

		DAY21		0.24		0.13		0.04		0.08

		DAY28		0.32		0.2		0.01		0.09
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		351.02		253.02		230.01		241.66

		7		324.32		241.2		205.81		235.59

		14		299.29		221.16		171.18		170.57

		21		289.81		224.03		148.77		159.59

		28		260.96		162.04		125.67		131.6

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		3.03		4.27		6.82		9.12

		DAY7		2.81		3.43		4.09		51.7

		DAY14		4.71		2.78		3.44		4.83

		DAY21		4.52		60.01		3.01		4.02

		DAY28		8.87		3.44		4.71		7.61
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		6.77		6.76		6.67		6.81

		7		6.71		6.77		6.61		6.75

		14		6.7		6.68		6.57		6.77

		21		6.67		6.6		6.51		6.72

		28		6.68		6.62		6.51		6.67

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.02		0.01		0.005		0.01

		DAY7		0.005		0.01		0.005		0.005

		DAY14		0.005		0.01		0.01		0.01

		DAY21		0.005		0.01		0.01		0.02

		DAY28		0.005		0.005		0.005		0.005
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		80.19		76.83		75.05		75.46

		7		75.48		72.58		72.94		72.22

		14		70.34		72.56		72.66		71.98

		21		65.34		70.99		72.45		71.41

		28		62.16		65.33		69.82		69.62

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		1.62		1.67		3.48		2.43

		DAY7		1.36		3.24		2.03		0.97

		DAY14		0.92		2.39		1.64		1.93

		DAY21		1.85		2.24		1.97		1.25

		DAY28		1.75		1.88		2.45		1.59
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		4.53		2.77		16.48		1.54

		30		6.98		5.5		19.79		2.89

		60		11.37		8.93		24.64		5.79

		90		14.53		12.08		26.21		8.2

		120		16.48		15.52		28.31		9.93

		150		17.66		17.09		34.45		12.85

		180		22.25		20.31		36.96		17.01

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.45		0.21		0.6		0.13

		DAY30		0.17		0.68		0.43		0.12

		DAY60		0.9		0.35		1		0.44

		DAY90		0.72		0.58		0.96		0.4

		DAY120		0.88		0.84		0.56		0.62

		DAY150		0.55		0.26		0.78		0.8

		DAY180		0.93		1.07		0.71		0.82
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0		0		0		0

		DAY30		1.36		1.57		0		0

		DAY60		2.81		1.23		0		3.07

		DAY90		8.54		3.14		1.6		2.99

		DAY120		18.87		3.48		1.54		4.52

		DAY150		21.29		7.2		1.51		4.59

		DAY180		35.48		11.79		2.95		4.34

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0		0		0		0

		DAY30		0.08		0.42		0		0

		DAY60		0.62		0.09		0		0.19

		DAY90		0.67		0.29		0.21		0.15

		DAY120		0.47		0.42		0.11		0.27

		DAY150		1.09		0.21		0.09		0.3

		DAY180		0.65		0.38		0.14		0.17
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		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		1.52		0.73		0		0

		DAY30		1.73		1.31		0.08		0

		DAY60		2.13		1.35		0.41		0.78

		DAY90		2.6		1.5		0.88		0.96

		DAY120		3.6		1.87		1.22		1.14

		DAY150		3.85		2.41		1.57		1.38

		DAY180		4.33		2.72		1.76		1.45

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.08		0.09		0		0

		DAY30		0.06		0.14		0.007		0

		DAY60		0.16		0.06		0.01		0.008

		DAY90		0.2		0.04		0.01		0.01

		DAY120		0.34		0.04		0.02		0.04

		DAY150		0.18		0.11		0.05		0.03

		DAY180		0.1		0.04		0.02		0.39
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		NPN FS

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		374.66		228.59		194.13		220.65

		DAY30		329.31		220.41		182.74		194.55

		DAY60		290.75		195.1		161.4		181.77

		DAY90		246.49		184.25		139.22		173.56

		DAY120		221.31		171.74		111.63		160.71

		DAY150		211.09		157.65		103.23		139.99

		DAY180		183.41		143.93		89.47		125.87

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		6.1		5.8		5.11		0.99

		DAY30		8.48		1.13		3.44		5.14

		DAY60		6.2		5.56		2.06		4.34

		DAY90		8.19		3.17		4.44		1.7

		DAY120		1.05		2.82		7.6		2.47

		DAY150		3.62		4.92		2.69		1.34

		DAY180		3.24		6.78		3.94		2.91
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		TP FS

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		79.53		76.87		76.49		77.2

		DAY30		75.88		76.83		74.46		77.55

		DAY60		73.68		74.46		74.66		76.94

		DAY90		73.41		73.72		73.19		76.03

		DAY120		69.38		73.05		74.48		73.58

		DAY150		65.47		71.53		71.34		73.1

		DAY180		62.82		62.92		70.46		72.37

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.93		1.52		1.94		1.63

		DAY30		1.36		0.61		1.01		0.69

		DAY60		1.55		1.37		0.94		1.13

		DAY90		0.75		2.23		0.92		76.03±1.78

		DAY120		0.83		0.77		3.93		1.34

		DAY150		1.35		1.32		1.16		0.84

		DAY180		0.91		1.32		1.04		0.6
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		Ph FS

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		6.72		6.64		6.7		6.81

		DAY30		6.68		6.64		6.77		6.87

		DAY60		6.76		6.68		6.76		6.85

		DAY90		6.77		6.72		6.8		6.88

		DAY120		6.77		6.77		6.87		6.91

		DAY150		6.8		6.74		6.81		6.96

		DAY180		6.87		6.8		6.88		7.97

		DOS		ACMM		ACS		ACFP		HPAS

		FRESH		0.01		0.005		0.005		0.005

		DAY30		0.03		0.005		0.01		0.01

		DAY60		0.01		0.01		0.02		0.03

		DAY90		0.005		0.01		0.01		0.01

		DAY120		0.005		0.005		0.01		0.01

		DAY150		0.005		0.01		0.01		0.01

		DAY180		0.01		0.01		0.005		1.73
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		Gel Strength of Amur Common carp Sausage in Frozen Storage-AVERAGE

																										objective 4

		Storage period		ACMM		ACS		ACFP		HPAS

		(Days)

		FRESH		232.6666667		285.3333333		237.6666667		292.6666667

		30		224.3333333		274		230.6666667		285

		60		212		252.3333333		215		251

		90		203		230.6666667		198.6666667		242.3333333

		120		192.3333333		216.3333333		177.6666667		232.6666667

		150		184		200.6666667		159.6666667		210.6666667

		180		179		193		148.6666667		189

		Storage period		ACMM		ACS		ACFP		HPAS

		(Days)

		FRESH		0.881917104		0.881917104		1.452966315		1.452966315

		30		0.881917104		0.577350269		0.881917104		1.732050808

		60		1.527525232		1.201850425		2.516611478		1.154700538

		90		0.577350269		0.881917104		2.333333333		1.763834207

		120		0.881917104		1.201850425		1.452966315		1.452966315

		150		0.577350269		0.333333333		0.881917104		0.881917104

		180		0.577350269		0.577350269		2.333333333		2.081665999
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		FRESH		FRESH		FRESH		FRESH		0.881917104		0.881917104		0.881917104		0.881917104		1.452966315		1.452966315		1.452966315		1.452966315

		30		30		30		30		0.881917104		0.881917104		0.577350269		0.577350269		0.881917104		0.881917104		1.732050808		1.732050808

		60		60		60		60		1.527525232		1.527525232		1.201850425		1.201850425		2.516611478		2.516611478		1.154700538		1.154700538

		90		90		90		90		0.577350269		0.577350269		0.881917104		0.881917104		2.333333333		2.333333333		1.763834207		1.763834207

		120		120		120		120		0.881917104		0.881917104		1.201850425		1.201850425		1.452966315		1.452966315		1.452966315		1.452966315

		150		150		150		150		0.577350269		0.577350269		0.333333333		0.333333333		0.881917104		0.881917104		0.881917104		0.881917104

		180		180		180		180		0.577350269		0.577350269		0.577350269		0.577350269		2.333333333		2.333333333		2.081665999		2.081665999
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		Parameters

				Control		1st wash		2 nd wash		3rd wash

		TVBN (mg %)		2.63		0.06		0.1		0.1

		PV (meq O2/kg fat)		0.03		0		0		0

		FFA (% of oleic acid)		4.65		4.75		4.6		4.34

		pH		6.17		6.2		6.04		6.03

		TBA		2.77		1.75		1.09		1.77

		TMA		ND		ND		ND		ND

		Parameters		No. of washings

				Control		1st wash		2 sd wash		3rd wash

		TVBN (mg %)		0.087177979		0.033333333		0.00E+00		0.00E+00

		PV (meq O2/kg fat)		0.033333333		0		0		0

		FFA (% of oleic acid)		0.104137		0.064291		0.082529		0.046308

		pH		0		0		0		0

		TBA		0.292062		0.069362		0.046308		0.05

		TMA		0		0		0		0
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		EFFECT OF PROCESSING ON FUNCTIONAL PROPERTIES OF AMUR COMMON CARP

		Parameters		No. of washings

				Control		1st wash		2 nd wash		3rd wash

		NPN (%)		336.9467		300.6367		264.3633		239.0167

		Total solubility proteins (%)		89.21		77.87		70.26		70.17

				Viscosity

		Protein mg/ml		3,64		2.86		2.56		2.31

		Ƞ red ml/mg

		Parameters		Nor of washings

				Control		1st wash		2^nd wash		3rd wash

		NPN (%)		4.27		1.49		2.37		3.89

		Total solubility proteins (%)		0.88		2.32		1.59		2.39

				Viscosity

		Protein mg/ml

		Ƞ red ml/mg
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		Gel strength of Amur carp surumi

		Number of washing		Gel strength(gm.cm)

		Control		247

		After 1st wash		244.66

		After 2nd wash		253.33

		After 3rd wash		287

		Number of washing		Gel strength(gm.cm)

		Control		2.645751

		After 1st wash		3.282953

		After 2nd wash		3.844188

		After 3rd wash		2.081666





Sheet19

				2.645751		2.645751

				3.282953		3.282953

				3.844188		3.844188

				2.081666		2.081666



Gel strength(gm.cm)

No. of washing

Gel strength (gm.cm)



Sheet20

		Sensory Evaluation of Amur carp Surumi

		Number of washings		Appearance		Color		Toughness		Firmness		Taste		Flavor

		Control		7		6.33		7.66		7.33		4.66		6.33

		After 1st wash		7.33		7		7.66		7.66		6.66		6.33

		After 2nd wash		7.66		6.66		7.66		6.66		7.33		7.33

		After 3rd wash		8.33		8.33		7.66		8.33		6.66		8.33

		Number of washings		Appearance		Color		Toughness		Firmness		Taste		Flavor

		Control		0.57		0.33		0.33		0.33		0.33		0.33

		After 1st wash		0.33		0.57		0.33		0.33		0.33		0.33

		After 2nd wash		0.33		0.33		0.33		0.33		0.33		0.33

		After 3rd wash		0.33		0.33		0.33		0.33		0.88		0.33
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		Microbiological Characteristic of Amur Carp Surumi

		Number of washing		TPC(cfu/g)

		Control		2.606667

		After 1st wash		4.193333

		After 2nd wash		3.27037

		After 3rd wash		2.92

		Number of washing		TPC(cfu/g)

		Control		0.06

		After 1st wash		0.15

		After 2nd wash		1.54

		After 3rd wash		0.03
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