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Introduction 

Fish when are not consumed fresh; various methods of 

preservation particularly salting, drying, smoking, frying and freezing are 

normally used. However, salting followed by drying is very common 

because it is cheaper, does not need sophisticated equipment and is easily 

adaptable by local processors. In addition, salted fish products are popular 

in many countries around the world. Salted fish products have been shown 

to be safe for millenniums, even in developed countries [1, 2]. Salting 

techniques are simple and involve salt crystals or brine. There are three 

types of salting of fish: dry salting, wet salting and a combination of the 

two methods. Length of salting period as well as salt concentration 

depends on the expected final product. Salt uptake depends on many 

factors including the quality and chemical composition of raw material, 

species, muscle type, fish size, fillet thickness, weight, physiological 

state, salting method, brine concentration, duration of salting process and 

fish to salt ratio [3, 4, 5, 6, 7]. These factors could subsequently affect the 

quality as well as further processing such as drying and storage. Lowering 

the water activity of fish can be accomplished by drying, salting or a 

combination of both. Many traditional drying/curing processes use salt as 

a Means of lowering water activity. The salt acts to bind water molecules. 

A Saturated solution of common salt has a water activity of close to 

0.75.Thus salting is an effective way of avoiding toxins associated with 

the growth of bacteria such as Clostridium sp [8] . Sometimes, the flavor 

of the product could be enhanced in extended shelf life products, 

depending upon the added ingredients. For example, apart from inhibiting 

microorganisms, salting enhances flavor and texture of foods. 

 
Effect of salting on chemical composition of fish: 

Moisture content. 

The moisture content decreased from 78.31% in fresh fish to 

 
67.15% after six weeks of brining of Mullet fish meat (Mugil cephalus) 

[9]. The moisture content were 72-74% with 16-18% loss in weight for the 

light salting, 63.70% with 20-26% loss in weight for medium salting and 

57.5% with 30% loss in weight for heavy salting [10 ]. The moisture 

content in lightly salted Mullet fish decreased slightly during the first week 

of salting and reached maximum decline on the third week. While it 

remained constant at the end of salting process [11]. A progressive loss in 

moisture content of Mullet accompanied with slight increase in protein and 

lipid level [12]. The moisture continuously decreased either after brining 

or cold-smoking processes and storage period for 120 days at 4 c of both 

common Carp and Herring species [13]. The moisture content of the 

finished product of salt-cured fish in parallel with the water activity plays 

an important role in the determination of keeping quality or shelf life of 

such product in addition to the salt content [14]. After the salting process 

of anchovy, the moisture content decreased from 75.5% in fresh fish to 

54.16% in salted fish and the loss in moisture content was accompanied by 

increase in the salt and ash contents. The decrease in moisture content and 

increase in the salt and ash of salted anchovy were significant only during 

the first week of ripening [15]. The changes in moisture contents of fresh 

and brine salted rainbow trout were given moisture in muscle in fresh was 

76.59% and75.02% in brine salted 8% and 75.06% in brine salted 20 

% and 69.77 %(w/w) in dry salted fish samples[16]. 

Protein content. 

The crude protein decreased by 6.7% (dry wt.) when the Mullet 

fish brined in 20% NaCl for 48 hr. at 20◦C [12]. Also, [15]. Found that the 

protein content in anchovy muscles decreased markedly after six weeks 

from 20.44% to 17.81%. The protein content in brine remained constant 

after six weeks and then decreased appreciably until the end of the ripening 

(0.94 to 0.56%). In salted fish, where the salt concentration reaches 20% 

[17]. High ionic strength causes contraction of the myofibrils [18]. And 

dehydration of the proteins in a process known as ‘‘salting out’’ [19, 20]. 

Also, the pH of the medium and the type of salts used for salting can 
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influence the degree of protein denaturation [21, 22], thus affecting protein 

functionality to a greater or lesser degree. During the salting process, the 

changes in protein structure such as protein denaturation of cod occurred 

when brine concentration was raised from 20 to 25% due to the protein 

salting-out and the yield got lower than that obtained when using 20% 

brine [23]. The salting entails loss of water and uptake of salt. This affects 

the conformation of the muscle proteins, causing changes in water-

holding capacity (WHC) and subsequent protein denaturation [24]. Also, 

found that dry-salting reduced the water-holding capacity(WHC) of the 

muscle, from 3.32 g water retained/g protein in unsalted cod to final 

values ranging from 1.95 to2.33 g water retained/g protein in dry salted 

fillets. The total protein values of fresh, brine salted and dry salted 

rainbow trout and extracts were given protein in muscles in fresh was 

76.53% and 73.31% in brine salted 8 % and 72.47% in brine salted 20 % 

and 71.29 %(w/w)(w/w)in dry salted rainbow trout. An increase in the 

protein content in the salting medium was found during wet salted Tilapia 

production. Also, the protein was solubility to a greater extent when the 

salting time increased. The increase in the soluble protein content was 

primarily due to the salting-in effect [16]. The ionic strength of NaCl 

solution used as a brining medium was approximate 4.27. This ionic 

strength resulted in the solubilisation of both sarcoplasmic and 

myofibrillar proteins especially with increasing salting time. At the ionic 

strengths >0.15, the inter-fibrillar spaces become larger due to 

electrostatic shielding effect from salt ions binding to charged parts of the 

filaments [25, 26]. 

Fat content. 

The rancidity of salted fish, which negatively affect the quality of 

the finished product, was found to increase according to many factors 

such as: time of salting, fish species, oil content, degree of unsaturation 

of oil, presence or absence of haematin pigments and presence or absence 

of sunlight [27]. Fish body oils are very susceptible to oxidation by 

atmospheric oxygen leading to rancid off flavors. Such undesirable 

flavors decrease the acceptability of the fish product, there is some degree 

of rancidity is considered normal [28]. Total lipid content is highly 

variable in fish ranging from under 0.6% in cod to a reported 25.5% in 

Mackerel. In addition to species variability; lipid content varies with 

anatomical, sex, season and diet [28, 29]. [30] Found that the decreasing 

oil yield may be due to enzymatic spoilage of the fish lipids. This spoilage 

converts triglycerides and phospholipids into free fatty acids and other 

products such as oil-soluble di- and monoglycerides and water soluble 

phosphate esters. [31] Found that the lipid content of salted fermented 

Bouri fish decreased accompanied by an increase in peroxide value and 

production of free fatty acids. [32] Reported that the total lipids content 

of fish decreased as a result of salting and curing process. The decrease in 

lipid contents may be attributed to the hydrolysis of triglycerides and 

phospholipids, which is catalyzed by lipases and phospholipases and 

release of free fatty acids that is soluble in water then leaching into the 

drip [9.33]. The higher loss in lipid content of dried Mullet may be due to 

more protein denaturation as a result of high content of salt in tissues to 

an extent that may cause decrease in water holding capacity (WHC) and 

emulsifying properties of proteins [12]. [15] Observed that the content of 

anchovy from fat remained constant (3-5) during the ripening process, 

although slight variability was apparent. The fat content of anchovy was 

3.24 in fresh fish and 3.74, 3.45, 4.87, 3.55, 4.22, 4.60, 4.87, 4.70 and 

4.79% after 1, 2, 3, 4, 5, 6, 7, 8 and 9 weeks of salting anchovy, 

respectively. [16] found that the changes in fat content of fresh and brine 

salted rainbow trout were given fat in muscle in fresh was 13.75% and 

12.11 % in brine salted 8 % (w/w) and 12.87 % in brine salted 20 % (w/w) 

and 11.46 % in dry salted rainbow trout. 

Salt and ash content. 

The higher brine concentration caused dehydration of the fillets, 

due to the difference in solute concentration between the brine solution 

and the inherent muscle water; water migrated from fish muscle to the high 

brine solution [4]. The increase in salt content in the muscle resulted in a 

decrease in the Aw of muscle. Increased water phase salt content 

corresponded with decreased Aw and increased product ash content. 

Increased salt content promoted protein–protein interactions and 

decreased protein–water interactions. Salt preserves the fish by 

dehydrating tissue, increasing water phase salt, and decreasing Aw. The 

final salt concentration in the different dry salted samples, expressed 

chiefly as % ash, did not generally correlate with the concentration in the 

corresponding brined samples [24].The yield or the weight gain of salted 

products depends not only on the brine concentration, but also on the 

brining time and temperature. The weight gain of salted Herring at low 

brining temperature was higher than that at high brining temperature and 

increased weight gain seemed possible by further extension of the brining 

time [34]. [35] Reported that NaCl present in the product would be located 

in the liquid phase at a saturation concentration. Since the saturated brine 

concentration is around 25 %( w/w), the evaporation of three units of water 

implies the formation of one unit of NaCl crystals. Salting involves salt 

intake with a saturation of the liquid phase. During the drying process, the 

saturation of the cod liquid phase would be maintained by the precipitation 

of the NaCl, thus forming salt crystals, mainly on the cod surface. [6] 

Found that the rate of salt uptake was different whether Sardine fish salting 

was made by brining or by dry salting. Thus, during the first four salting 

hours, and for both salting methods, the rate of salt diffusion in the fish 

flesh were high, although much higher in the dry salting case. After 24 h 

salting, salt content increase to a constant of 31% (db) for brining method, 

and of 45% (db) for dry salting. [36] Found a salt content equal to 34% 

(db) when salting yellow tail (Trachurus mcullochinichols) in 21% brine. 

[6] reported that However, the equilibrium salt uptake was not reached 

before 50 h. although dry salting gives the most rapid rate of reduction in 

moisture content and the lowest final moisture content during salting, it 

also gave a slower rate of reduction of moisture and higher final water 

content during drying. Hence water content at the end of the drying period 

is less important for brined fish at 21%. When salt brine or dry salt are 

used as salting agents, two main simultaneous flows are usually generated; 

water loss and salt uptake. The salt uptake and water loss depend on the 

contact area and initial weight [37]. [38] Found that NaCl content of the 

salted sea bass fillets increased throughout the salting process, with the 

highest increase for salt concentration on dry basis, since during the 

process besides the incorporation of solutes into the muscle, osmotic 

dehydration occurs. Water from the fish muscle goes out to the salted sea 

bass fish surface during the salting process, due to the effect of salt as 

dehydration agent, dissolving the sodium chloride present in the surface. 

Consequently, brine is formed on the fillet surface. Some of the salt from 

this brine penetrates into the fish flesh; while some of the brine drips on 

the trays where the fish fillets are placed. [25] Found that salt penetrate 

into the Tilapia muscle by dialysis mechanism whereas water diffuses out 

of the muscle by the osmotic pressure. The salt content in dry salted Tilapia 

muscle was higher than that in wet salted Tilapia muscle during the first 

10–60 min of salting. This was due to the difference in salt concentration 

used among the wet and dry salting process. Dry salting used the crystal 

salt covered directly on the fish surface. This resulted in a greater 

difference in the concentration of salt between inside and outside of the 

muscle. Therefore, the salt can penetrate into the flesh effectively. The wet 

salting using 25% salt as a salting medium showed the lowered rate of salt 

uptake when compared to the dry salting process. From the result, the salt 

content of the products processed with dry salting was greater than of those 

soaked with salt solution for the same salting time up to 60 min. However, 

no difference in the salt content in fish muscle of both wet and dry salting 

was found after 180 min of salting. This was probably due to the balance 

of the salt content between the internal part of the muscle and the 

surrounding brine/crystal salt in both salting processes. Diffusion occurs 

until the sodium chloride concentration of the system (fish and brine) has 

equilibrated. A gradual increase in the salt content in wet salted fish was 

observed with increasing salting time from 0 to 180 min. This result 
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indicated the spontaneous uptake of salt by the muscle. Dry salting with 

a greater difference in the salt concentration between inside and outside 

of the muscle led to the higher penetration rate of salt into the muscle 

during the first 30 min. Thereafter, the rate of salt uptake of dry salting 

process tended to equilibrium resulting in the constant salt content in the 

muscle. [2] Found that a fast increase in the salted African catfish fillet 

salt content was observed in the first few hours of the process, followed 

by a slower increase until equilibrium was attained. Faster salt gain at the 

first few hours of the salting process can be due to a larger concentration 

gradient between the brine and the fillets. This gradient is probably 

reduced with time elapsing as a consequence of a high salt content layer 

that is formed on the fillet surface and acts as a barrier against further salt 

uptake [39]. As expected, the rate of salt gain increased with increasing 

temperature especially when temperature changed from 30 to 32 ◦C. This 

complex behavior is certainly related to structural changes in the cell 

membrane with a reflex on its physical properties and the existence of 

flow of NaCl which probably may be due to its smaller molecular size, 

thus penetrating further into the fillets at high temperature. This effect 

coupled with the leaching of naturally occurring solutes in the sample may 

also be responsible for this complex behavior [2]. 

Quality criteria of salted fish: 

Ph value. 

The average pH of Mullet fish after 4 month of frozen storage was 

6.3 decreased after brining to 6.26. This may be due to increasing of acids 

concentration as water migration outside the muscle. Also, smoking 

process leads to remarkable reduction in the value o moisture as well as 

the reaction of phenols or polyphenols and carbonyls with protein-SH and 

amino groups [21]. [13] Concluded that the pH value of investigated 

Herring and common Carp fish slightly increased during thawing, while 

it decreased after salting stage. It was found more decrease in value of pH 

after cold smoking. The changes in pH value of salted anchovy during the 

ripening process were investigated by [15]. He found that pH of anchovy 

muscle appreciably decreased from 6.13-5.72 during the first week of 

ripening and remained constant until the 8thweek. [16] found that the 

changes in pH value of fresh and brine salted Rainbow trout were given 

pH in muscle in fresh were 6.47 and 6.52 in brine salted 8 % (w/w) and 

6.88 in Brine salted 20 % (w/w) and 6.38 in Dry salted Rainbow trout. 
[25] Found that the decrease in the pH of salted Tilapia muscle depended 

on the salting method applied. The pH of dry salted fish muscle decreased 

rapidly in the first 10 min of salting and remained constantly till the end 

of salting period of 180 min. For wet salting, the pH of fish muscle 

decreased up to 30 min of salting and still unchanged throughout the 

salting time. The decrease in the pH of dry salted fish muscle to reach the 

final value of 5.98 was observed. 

Total volatile nitrogen (tvb-n) content. 

TVB-N is one of the most widely used measurements of 

seafood quality. TVB-N value is an important parameter for determining 

the freshness of fish products. TVB-N value is affected by species, 

catching region and season, age and sex of fish. It is a general term which 

includes the trimethylamine, dimethylamine, ammonia and other volatile 

basic nitrogenous compounds associated with seafood spoilage [40, 41, 

42, 43, 44]. [32] Studied the changes in the TVB-N in gray Mullet and 

common Carp during salting and curing process. He found that the TVN 

content increased from 23.49 mg% in fresh fish to 28.44-81.67 mg% in 

the finished product of salt-cured grey Mullet, while it increased from 

20.75 mg% in fresh fish to 121.20 mg% in the salt-cured common Carp. 

He concluded that this wide range of TVN for the finished product might 

be due to the effect of the different salting treatments on the quality such 

products. In addition, the TVN of salted fish was affected by salting 

conditions and the TVN content was higher in the fish salted at room 

temperature than that salted at lower temperature. [45] Noticed that the 

TVB-N content of Mullet and Sardine fish showed remarkable upward 

trend till the end of salting and ripening period. He added that the accepted 

TVB-N level of Sea Bream and Mullet ranged between 57- 60 mg/100g. 

[46] showed that the TVB-N of freshly caught Mackerel and Sardine 

reached 12-20 and 16-18 mg/100g, respectively. [47] Observed that TVB- 

N of raw, salted (brined 10, 16%), cold and hot-smoked silver Carp were 

21-36, 26.55-23.23, 30.79-29.62 and 21.52-19.36 mg/100gm (dry basis), 

respectively. These variations are depending upon the concentration 

smoking method and storage temperature. [48] suggested that standard of 

fish freshness as follows: fresh fish TVB-N<15mg/100g, sub fresh fish 

TVB-N 15-25mg/100g, deteriorated fish TVB-N >25mg/100g. [49] Found 

that the TVB-N content of Mackerel increased during the storage period. 

They concluded that the rapid increase in TVB-N value may be due to 

bacterial and enzymatic reaction, particularly the growth of halophilic 

Bacteria. [13] Showed that the values of TVB-N in raw salted and cold- 

smoked Herring were 10.63, 18.24, 19.27 mg/100g (wet basis), 

respectively. [15] Found that the TVB-N of anchovy decreased from 24.0 

to 19.9 mg% during the first 7 days of ripening thereafter the TVB-N 

contents of anchovy and brine increased gradually until the end of ripening 

(9 weeks). Moreover, a linear relationship was also observed between the 

brine TVB-N content and time. On other hand, they concluded that the 

decrease in anchovy TVB-N content may be due to a part of TVB-N 

content diffused into the brine with other nitrogen fractions. [50] Found 

that total volatile nitrogen (TVN) was determined as an index to the degree 

of putrefaction, decomposition and the degree of proteinases constituent’s 

breakdown, he found also that the amount of (TVN) decreased in 

eviscerated and non-eviscerated Bori tissues during salting which was due 

to leaching [51]found that TVB-N content in raw Herring fish was 

39.29mg/100g and decreased in smoked Herring (brined in 20% NaCl for 

180 and 90 minutes for whole and gutted Herring fish, respectively) to be 

35.1mg/100g for whole fish and 30.80 mg/100g for gutted fish. The same 

author found that the TVB-N content of salted Herring held in 

polyethylene bags after 7 days were 41.75/100g for whole fish and 39.16 

mg/100g for gutted Herring fish. 

Trimethylamine (TMA-N) content. 

TMA is one of the major components of the smell of spoiled 

marine fish; therefore, TMA levels have been used as an objective index 

of fish quality. The values of TMA and NH3 showed a redundant pattern 

of buildup and of reasonable consistent with microbiological data. The 

standard of fish freshness is very good, good, and intermediate when 

trimethylamine (TMA-N) < 1-10mg /100g, 10-30 mg/100g, and 30-50 

mg/100g, respectively [52, 53, 46]. [45] Observed that TMA-N values 

were 0.07, 0.05, and 0.38 mg/100g for fresh Mullet, Sea Bream and 

Sardine samples, respectively. [43] Reported that Trimethylamine (TMA) 

in seafood is degraded from trimethylamineoxide (TMAO) by 

microorganism. They found that the TMA content of the salted cod was 

stable through the storage time (stored at 2, -4, -12, -18 and -24◦C). The 

TMA content was 1.70 mg N/100 g in salted cod. The TMA content of all 

samples decreased after storage for 3 weeks. After that, the TMA content 

of the samples stored at 2◦C and -4◦C increased again. Meanwhile, the 

TMA content of other samples continued decreasing at the end of the 

storage period. Castell (1970) found that the determination of 

Trimethylamine nitrogen is considered as an index of fish quality and 

freshness. He also added that the increase of TMA indicates the breakdown 

of proteins, lipids and TMA-oxide causing the formation of TMA. It is a 

pungent volatile amine often associated with the typical fishy odour of 

spoiling seafood. The level of TMA found in fresh fish rejected by sensory 

panels varies between fish species, but is typically around 10-15 mgN/100 

g in aerobically stored fish [41]. The variation in the acceptability level can 

be attributed to the fact that TMA values vary with species, season, storage 

conditions, bacteria and intrinsic enzyme activity [54]. [13] Found that 

TMA-N value was 0.39 mg\100g in Herring fish, 1.73 mg\100g in salted 

Herring. 

Thiobarbituric acid (tba) value. 
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The oxidative rancidity in fat containing foods lead to formation 

of malonaldehyde (MA) or derivatives of this compounds therefore the 

red reaction product formed by the reaction of MA and 2-thiobarbaturic 

acid (TBA) is an effective mean of measuring the extent of autooxadition. 

The good quality fish had a TBA less than 3mg MDA\kg while products 

of poor quality had values from 4-27 mg MA\ kg samples [55]. [32] Found 

that the TBA values (mg MA\kg sample) increased sharply from 5.93 mg 

MA\kg in fresh grey Mullet to 14.43-78.0 mg MA\kg after 4 weeks from 

the beginning of salting. [56] noticed that the determination of the 2-

thiobarbituric acid value is one of several analytical methods for the 

evaluation of the degree of oxidation of vegetable oils, fish oils and animal 

fats, particularly those containing linolenic acid and more unsaturated 

fatty acids. 2-thiobarbituric acid forms red-coloured products with 

malonaldehyde (l), some polyunsaturated aldehydes (2), dioxolanes and 

furan derivatives. The intensity of coloration is correlated with the 

rancidity degree of fats and oils. [57] said that recently, there is increasing 

international concern about the prescience and the adverse effects of some 

toxic compounds such as malonaldhyde , it is formed in fresh and ready to 

eat food including cheese as a consequence of oxidation of their contents 

of polyunsaturated fatty acids during storage, processing and cooking. 

Alternatively the Na+ may replace the iron from a cellular complex via an 

ion exchange reaction. The displaced iron may then participate in the 

initiation of lipid peroxidation [58].TBA has been used to measure the 

concentration of relatively polar secondary reaction products, especially 

aldehydes [59].The decrease in TBA has been attributed to the interaction 

of decomposition products of protein with malonaldehyde to give tertiary 

products [49]. [13] Observed that TBA values were 0.21 and 0.55 

mgMA\kg (wet wt.) in raw and salted Herring fish samples. [15] found that 

the TBA content in raw anchovy fish was 10.7573mg MA/kg increased 

during first 6 weeks of salting (12.73mg MA/kg) and thereafter decreased 

gradually (11.92 and 11.45mg MA/kg after 7 and 9 weeks of salting, 

respectively). [51] Found that TBA value was 0.096 as O.D. at 538 nm in 

raw Herring and increased in salted fish samples. The increase in TBARS 

indicated the formation of secondary lipid oxidation products [60]. [61] 

Reported that increasing the salt content in fish muscle accelerates the rate 

of oxidative rancidity in salted Horse Mackerel during frozen storage. [25] 

Found that the rate of lipid oxidation of Tilapia muscle, as measured by 

increased TBARS, was generally higher in dry salting when compared to 

wet salting, especially at the end of salting period. This was because of the 

dry salting facilitating the salt uptake into the fish muscle effectively. 

Microbiological hazards. 

The microbial status of seafood after catch is closely related to 

environmental conditions and microbiological quality of the water. These 

factors include water temperature, salt content, distance between 

localization of catch and polluted areas (containing human and animal 

feces), natural occurrence of bacteria in the water, ingestion of food by 

fish, methods of catch and chilling, and post-harvest handling or 

processing conditions [62]. [63] Found a significant change in some 

chemical constituents of salted Tilapia fish (Oreochreomis niloticus). All 

number of microorganisms increased rapidly during the first fermentation 

days and then began to decrease. [5] Found that in freshest raw cod, 10 of 

the approximately 30 tested strains grew in salt concentrations up to 8%, 

and survived in 20–25% NaCl for at least 3 days, indicating that they 

could survive both at high and low salt concentrations. [64, 65] [66] 

determined the aerobic bacterial counts of fresh Mediterranean Sardines 

(clupea pilchardus) and ther values were 3.5×104CFU/g of flesh , 

9×103CFU/g of skin and 13×103 CFU/g of gills for fresh Sardine. [67] 

Found that Microbial counts on the red Mullet and gold band goatfish 

(Upeneus moluccensis) kept in ice are increases in total viable counts 

(TVC) over the period of storage. TVC for fish exceeded 7 log CFU/g 

considered as the maximum level for acceptability for freshwater and 

marine fish after 8 days for goldband goatfish, and 11 days for red Mullet. 

Bacteria grew more quickly in goldband goatfish than red Mullet during 

the storage periods. This conclusion implies that sensory analysis 

correlated well with the microbiological analysis of the fish. [68] Reported 

that fish in general usually spoil more rapidly than other muscle foods, 

particularly when mishandled and such spoilage is primarily bacterial in 

nature, about 30% of landed fish are lost through microbial activity alone. 

Fish is one of the most perishable foods and its preservation is usually 

accomplished by combination of different techniques. Contamination with 

spoilage microorganisms is almost unavoidable because fish is a very good 

culture media. Therefore, good fish preservation techniques must prevent 

microbial spoilage of fish without affecting its quality and nutritional 

value. Fish is low acid food and is therefore very susceptible to the growth 

of food poisoning bacteria. Spoilage of fish can be due to rapid autolysis 

by the fish enzymes, and because of less acid reaction of fish flesh that 

favors microbial growth [69]. [70] Noticed that the most fish flesh, 

however, is considered more perishable than meat because of more rapid 

autolysis by the fish enzymes and because of less acid reaction of fish flesh 

that favors microbial growth. 

Sensory evaluation: 

Sensory evaluation is considerable very important parameter to 

control of fish quality as raw and processed product. Also, it plays a 

specific role as a repaid method for assessing the freshness, bedside 

physico-chemical and microbiological determinations. Organoleptic 

measurements are including the following parameters: appearance, flavor, 

texture, etc. which carried out by judgments [71]. It could be considered 

that flavor alone is main factor for purchasing more than texture. However, 

the texture is more important by some evidence for it on a relative bases 

[72]. [47] reported that the silver Carp fish treated with brining in 10% 

NaCl concentration followed by cold-smoking and storage at refrigeration 

had good acceptability scores of organoleptic properties. [12] found that 

smoking process give a higher average scores in texture , juiciness, odor 

as well as overall acceptability .smoking of Mullet fish imparts a mild 

flavor ,color and all other sensory attributes were judged by panelists to be 

extremely very much . He was added that during the first 10 days of storage 

most sensory attributes did not show any significant changes, and after 120 

days storage, smoked Mullet fish was judged organoleptically to be 

unacceptable as a result of odor and taste deterioration. [6] Found that when 

experimentally dried Sardine fish and commercial dried ones were studied 

for organoleptic evaluation, 21% brine salted fish were preferred for 

appearance, texture and overall acceptability. Dry salted fish become 

brittle and easy to break. A white crusty layer was visible on the outside of 

the fish due to the higher salt content on the surface. Commercial sun dried 

Sardines had the worst overall acceptability, and were not easy to handle 

being very brittle. [67] Found that the initial quality characteristics of the 

red Mullet and goldband goatfish stored in ice were very bright 

appearance, hard texture, bright and convex eyes and fresh odors. Demerit 

points increased in the two species with storage time. Although the initial 

sensory scores for the two species were the same on day 0, the scores for 

goldband goatfish were higher than for red Mullet at days 8 and 11. The 

acceptable shelf life was found to be 8 days for goldband goatfish (demerit 

score: 13.17) and11 days for red Mullet (demerit scores: 13.83). The 

results of the sensory analysis indicated that the storage lives of these fish 

belonging to the same family were different. 
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