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Abstract 

Fish ball was prepared from unwashed mince of silver carp (Hypophthalmichthys 

molitrix) incorporating with white potato, red potato and boiled rice. Mince was 

mixed with salt, sugar, spices and variable level (%) of ingredients (0%, 10%, 15%, 

20% and 25%), then the mixtures were shaped into balls and dip fried in vegetable 

oil. The Sensory attributes, chemical and microbiological analysis were conducted in 

order to determine the quality and self-life of the product in the laboratory of 

Fisheries Technology Department, Bangladesh Agricultural University (BAU), 

Mymensingh. It was observed that white potato smash gave the better result than red 

potato smash and boiled rice. The similar quality products were found for both 20% 

and 25% white potato smash but from the view point of economic consideration, by 

the panelists, 25% white potato smash was recommended. Proximate compositions 

changed with the lapse of storage period. Moisture content (%) slightly increased 

when stored at non-sealed polythene pack but slightly decreased in sealed polythene 

pack storage at room temperature (28°C to 32°C). On the other hand moisture content 

(%) decreased at refrigeration temperature (5°C to 8°C) both in non-sealed and sealed 

polythene pack storage. Protein content (%) decreased at room (28°C to 32°C) and 

refrigeration temperature (5°C to 8°C), both at non-sealed and sealed polythene pack 

storage. Lipid and ash content (%) increased with the progress of storage period at 

room (28°C to 32°C) and refrigeration temperature (5°C to 8°C) both in non-sealed 

and sealed polythene pack storage. The initial TVB-N value of fish ball was 3.86 

mg/100g. After 5 days storage at room temperature (28°C to 32°C) the TVB-N value 

reached to 30.27 and 25.28 mg/100g in non-sealed and sealed polythene pack storage, 

respectively. On the other hand after 9 days storage at refrigeration temperature (5°C 

to 8°C) the TVB-N value reached to 28.70 and 25.70 mg/100g in non-sealed and 

sealed polythene pack storage, respectively. In the microbial study it was observed 

that in fish ball the initial bacterial load was 1.45×104 CFU/g. After 5 days storage at 

room temperature (28°C to 32°C), the bacterial load increased to 4.93×108 CFU/g and 

4.53×107 CFU/g in non- Sealed and sealed polythene pack storage, respectively. In 

case of refrigeration temperature (5°C to 8°C) the bacterial growth pattern was 

somewhat different. After 9 days storage at refrigeration temperature (5°C to 8°C) the 

bacterial loads were found 2.67×107 CFU/g and 1.85×107 CFU/g in non-sealed and 

sealed polythene pack storage, respectively. The present study showed that, the 
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bacterial growth at room temperature (28°C to 32°C) in both non-sealed and sealed 

polythene pack storage was very rapid and the shelf life of fish ball was short, not 

more than 3 days. Whereas, at refrigeration temperature (5°C to 8°C) fish ball may 

remain in good condition for 5 days. In this case, rate of bacterial growth was slower 

and during the 3 days of storage time no big change was observed in Aerobic plate 

count (APC), after that the bacterial growth gradually increased. Therefore, 

refrigeration/chill temperature is the primary preservation method for preserving fish 

ball. 

 

Key words: Silver Carp (Hypophthalmichthys molitrix), Fish ball, Packing, Storage, 

Shelf life. 

 

Introduction 

Among the Chinese carps, Silver carp has got popularity due to its fast growth and unique food 

habit. They are mainly phytoplankton feeder and can control water body from obnoxious 

bloom formation. Moreover production of silver carp relatively higher than other carps (i.e. 

Rohu, Catla, Mrigal etc.) but the market value is less than these carps. So, if we prepare value 

added food from Silver carp, we can get more profit. Value added foods are the main items of 

fast food. In recent years the preference of the consumers was directed towards the fast food 

consumption since there has been a rapid urbanization and an increase in working women 

population. There have been many studies about the production and quality stability of the 

fishery fast food products including fish cake, fish balls, fish stick and fish burgers (Herborg, 

1976; Sipos et al., 1979; Siaw et al., 1985; Choi et al., 1988; Lazos, 1996 and Hoque et al., 

2007). Fish balls are acceptable and popular fast food product by the consumers in the world. 

Unfortunately, in Bangladesh fish ball not yet popular probably due to some marketing 

impediment and food habit of the people. Generally, tuna, mackerel, sardine and some fresh 

water fish species were used in the production of the fish balls in many studies. Gokoglu 

(1994) prepared fish balls from mackerel and studied the quality changes at 4ºC. It was noticed 

by the researchers that the main problem encountered was fishy taste and smell in the 

production of the fish balls from marine fish (Hoogenkamp, 1992 and Almerderes Martinet, 

1993). Lazos (1996) also stated that fish balls were produced at first quality when fresh water 

fish were used as the raw material. Today the world wide growing demand for animal protein, 

can be meet by the fish protein especially fresh water fish protein. From our less consumed and 

less market price fish, we can prepare value added foods especially fish ball according to our 

preference. This is highly nutritional food with its high protein and low fat content, which may 

fulfill the demand of nutritional diet to the new generation. Fish protein digestibility rate high, 

so, patients and growing children can use fish as their food effectively; more over-fish protein 

contain important poly unsaturated fatty acid (PUFA) and W-3 fatty acid which is very helpful 

for health especially control heart disease. After frying the fish ball achieves excellent brown 

color and nice flavor which attracts consumer’s acceptance worldwide, specially the new 

generation young people who are now more depending on the fast foods. Considering above 

points, the study was carried out to develop fish ball with the mince of a low priced, less  
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demanded fish for value addition and also shelf life study was done to supply quality products 

to consumers. 

 

Materials and methods 

Species selection for fish ball preparation 

Silver carp was selected for the production of fish ball. Silver carp (Hypophthalmichthys 

molitrix), is a planktivorus Chinese carp species having good nutritional value but less market 

price fish. Silver carp are available in local market throughout the country. Silver carp was 

introduced in Bangladesh from China (Source: DoF, 2005). A 100g silver carp contains 20g 

protein 1.1g fat, 11g iron, 350mg calcium and 382 mg phosphorus (Siddique and Chowdhury, 

1996). 

 

Preparation of spices 

In this study, various spices were incorporated into starch-mince mixture to prepare good 

quality and tasty fish ball. For this purpose various local spices like onion, garlic, ginger, 

cinnamon and red chilly were purchased from the local market. The spices were dried in hot 

air oven at 50°C for 24 hr. The dried spice were ground with a mechanical grinder to make 

powder and sieved by a fine mesh metallic sieve. Fine powdered spices were stored in a 

refrigerator (5°C to 8°C) in small plastic pots with labeling. The level of various ingredients 

and species used for fish ball preparation are given in Table 1 and Table 2. 

 

Table 1: Level of ingredients used for fish ball preparation 

Ingredients Level (%) 

Table salt (NaCl) 2.0 

Sugar  1.6 

All spice (Table 3) 1.5 

MSG 0.1 

Starch 0, 10, 15, 20 and 25 

Vegetable oil 2.0 

Water Required amount 

 

Table 2: Level of spices used for fish ball preparation 

Spices Level (% out of 1.5% of all spices) 

Red paper powder 30 

Onion 30 

Garlic 20 

Ginger 10 

Cinnamon 10 
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Preparation of fish mince from Silver carp 

Fresh silver carp was collected from Kamal Ronjit (K.R.) Market then transported to the 

laboratory of the Fisheries Faculty, BAU, Mymensingh. Fish were then beheaded, scaled, 

washed and skinned properly. Since the fish has a big head so, mince was collected carefully 

from dorsal region and upper region of head base to obtain maximum amount of mince. The 

skinned fish was filleted by knife and separated spines, manually. Then bone less fish was 

minced by a mechanical grinder (Plate 1). Connective tissue fibers, small scale, intercellular 

bone and minute spire were removed from fish muscle by the fine mesh sieve of grinder. Then 

mince was collected in a small ceramic bowl and it was kept in ice containing plastic bowl to 

kept mince in cooled condition (5°C to 8°C, Plate 1). This mince was used for the preparation 

of fish ball. 
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Plate 1: Preparation of Fish Ball. Here, A - Grinder to prepare fish mince; B- Fish mince; 

C- Frying of Fish Ball in vegetable oil; D- Cooling of Fish Ball after frying, E- Fish 

Ball for quality analysis; F- Fish Ball in polythene pack 

 

Preparation of fish ball from mince 

Unwashed mince was used for the preparation of fish ball. At first mince were ground with 

1.6% sugar, 2.0% NaCl, 1.5% spices (onion, garlic, ginger, cinnamon and chilly powder), 

0.1% MSG and 2% vegetable oil. Then mince blended with 5 levels (0, 10, 15, 20 and 25%) of  
 



 117 

  

 

 

Development of fish ball from Silver carp 

potato starch and boiled rice. Mince was blended with salt for 5 minutes; then sugar, spices and 

starches were added and ground for 5 minutes. Finally the whole mixtures were ground again 

for another 7 minutes. Then a little amount oil was taken in hand and required amount of 

mince-starch-species mixture was taken in hand and given round ball shape to prepare fish 

ball. Then the fish ball was fried into vegetable oil. (Plate 1). After frying of fish balls, they 

were kept at room temperature for about 1 hour to cool down for further analysis or packing. 

 

Packing and storage of fish ball for analysis 

After preparation of fish balls, they were packed in transparent non-sealed and sealed 

polythene pack, mechanically. Fish ball containing 25% white potato (according to panelist’s 

suggestions) was stored in polythene pack and stored for shelf life study both at room (28°C to 

32°C) and refrigeration temperature (5°C to 8°C). 

 

Quality analysis of fish ball 

Sensory evaluation 

A preliminary product selection was made in order to reduce the number of samples to be 

submitted to the panel which was made up by untrained judges. Selection was made on the 

basis of an acceptance test performed by five expert assessors (ISO 8586-2, 1994) specialized 

in the evaluation of snack products. Selection results were given as: acceptable/not acceptable. 

For determination excellent, very good and good were acceptable and poor were unacceptable 

mentioned. Acceptability was assessed on the basis of sensory specifies defined for snack 

products in the producer quality manual such as folding test, color and flavor test, 

softness/firmness (S/F), chewiness/rubberiness (C/F) tests, which were previously selected by 

the experts.  

 

Color and flavor tests 

Color and flavor were evaluated organoleptically. Scores used were from 10-1; where 10 = 

desired color and flavor; 1 = absent of color and flavor (Table 3 and 4). 

 

Table 3: Scores used in the grading of color of fish ball 

Color Score                  Description Comment on 

Color Quality 

8 to 10 Contents appropriately colored (bright brown) Excellent 

6 to 7 Contents generally acceptable colored 

(brown/white) 

Very Good 

4 to 5 Contents moderately colored (grayish) Good 

1 to 3 Contents considerably discolored (dark gray) Poor 
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Table 4: Scores used in the grading of flavor of fish ball 

Flavor   

Score 

                  Description Comment on  

Flavor Quality 

8 to 10 Contents have no abnormal odor and have a very good 

characteristics flavor and seasoning 

Excellent 

6 to 7 Contents have no abnormal odor, flavor and seasoning: 

satisfactory flavor 

Very Good 

4 to 5 Contents have slightly raw or slightly scorched odor: 

flavor and seasoning seems to be somewhat inadequate 

Good 

1 to 3 Contents have a strong abnormal odor and a markedly 

poor flavor 

Poor 

 

Chewiness/rubberiness (C/R) and softness/firmness (S/F) tests 

A nine-person trained panel of students, teachers and staffs provided the sensory assessments 

of the products. Prior to testing, panelists were familiarized with the properties of muscle-

based gel of fish ball and the instruction relating to the scoring of the samples. Pretests were 

undertaken with selected samples to familiarize panelists with the measurement procedure as 

described by Bertak and Karahadian (1995). Three pieces of each product were supplied to 

each panelist to recognize every attribute. Softness/firmness (S/F) was defined as the amount 

of force required to cut the sample with incisors and chewiness/rubberiness (C/R) was defined 

as the amount of effort the panelist had to exert in chewing to prepare the sample for 

swallowing (Szezesniak et al., 1963). The quality was evaluated by the numerical scores up to  

10, where for S/F, 1 = very soft; 10 = extremely firm and for C/R, 1 = not chewy/rubbery; 10 = 

extremely chewy/rubbery (Table 5). 

 

Table 5: Scores for S/F and C/R 

 

 

           Score 

Variables Comments 

on quality 
Fish ball with 

no binder  

(Control) 

Fish ball 

with potato 

starch 

Fish ball with 

mashed 

potato 

Fish ball 

with 

boiled rice 

S/F score (1-10)      

C/R score (1-10)      

1 The average of the 7 scores used as S/F and C/R 

 

Folding test of fish ball 

The folding test of fish ball was conducted by folding a spherical shaped sample specially cut 

from the interior part of fish ball (2 mm thickness) placed on the index and middle finger of the  
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right hand. The disc was folded first into halves and then quarters by the help of thumb and 

forefinger. The scale was A to 10 = no crack when folded into quarters, 5 to 7 = no crack when 

folded into half but crack when folded into quarter, 4 to 5 = crack when folded into half and 1 

to 3 = broke and split into halves. The ball quality was graded using the scores as described by 

Poon et al. (1981) and is presented in Table 6. 

 

Analytical procedure 

Proximate composition (percent moisture, ash, protein, lipid content) analysis of raw fishes, 

fish ball (at different stages of storage) were carried out according to the methods AOAC 

(1990). Total Volatile Base Nitrogen (TVB-N, mg N/ 100g) was determined according to the 

methods given in Pearson (1976) and pH values of samples were measured by using digital pH 

meter (Ebro). Bacterial colonies developed were counted for the determination of standard 

plate count as CFU/g of sample. 

 
Table 6: Score used in the Folding Test of Fish Ball 

Score Result of folding the disc Fish ball quality 

 

8 to 10 

No crack visible when disc is folded into 

quarter 

Excellent: 

Soft but very elastic 

 

5 to 7 

No crack when disc is folded into half 

but one or more cracks when folded into 

quarter 

Good: 

Moderate elasticity prevails, 

resistance loses 

 

4 to 5 

One or more cracks are visible when disc 

is folded into half 

Poor: 

Poor elasticity prevails loss of 

elasticity 

 

1 to 3 

Broke and split into halves Very poor/ Fragile: 

Complete loss of elasticity 

 

 

Results 

Proximate composition and pH of fish mince and fish ball (on “0” day) 

The proximate composition and pH of mince (unwashed) of silver carp and fish ball are 

presented in Table 7. The moisture content in fish mince was obtained 80.07% and in fish ball 

78.63%; protein content of fish mince was 18.18% and in fish ball it was 16.27%. On the other 

hand, lipid content in fish mince was found 1.28% and in fish ball it was 3.12%; ash content in 

fish mince was obtained 0.97% whereas in fish ball it was 2.05%. The pH of mince was 6.8 

and 6.6 for fish ball. 
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Table 7: Proximate composition (% and pH of fish mince and fish ball)1 

 

 Criteria 

                                     Product 

Mince (unwashed) Fish ball 

Moisture (%) 80.07±1.06 78.63±0.71 

Protein (%) 18.18± 0.75 16.27±0.32 

Lipid (%) 1.28±0.33 3.12±0.25 

Ash (%) 0.97±0.20 2.05±0.12 

pH 6.8±0.1 6.6±0.1 

1 Results were the mean S.E. of three individual measurements. 

 

Quality of fish ball 

Sensory evaluation 

A final sensory evaluation was made by a group of 12 untrained judges (22-46 year old 

students and teachers), who were invited to evaluate the product on the basis of hedonic 

ratings. Three types of ingredients (white potato, red potato, boiled rice) were used to 

developed fish ball from silver carp which were attractive looking, very good in texture, 

excellent colored, nice flavored and tasty. Different sensory quality attributes of these fish 

balls are presented in Table-8, 9 and 10. Three filling ingredients such as white potato, red 

potato and boiled rice were tested for acquiring an acceptable texture and mouth feel of fish 

ball. Hardness increased with the increase of ingredients content of the fish ball. Both S/F and 

C/R were higher in the fish ball at 25% level of starches compared to other starch level (0, 10, 

15 and 20%). Both white potato and red potato gave similar sensory scores of the product in 

respect of folding test, color and flavor, C/R, S/F. However, the general appearance of the 

product produced from white potato and red potato were better than that of boiled rice.  The 

fish ball produced from boiled rice was inferior in S/F and C/R. The result indicates the lesser 

ability of boiled rice in binding a protein matrix compared to white potato and red potato. 

However, products obtained adopting the intermediate and high ingredients content showed a 

higher hedonic rating of the folding test, color and flavor. The softness/firmness; chewiness/ 

rubberiness test result showed that the product with higher boiled rice content gave slightly 

low hedonic rating of the folding test, color and floor although C/R and S/F were same or 

slightly high. Among the five levels of white potato, red potato and boiled rice starch (0, 10, 

15, 20 and 25%) 25% starch level showed better sensory attributes and mouth-feel in minces. 

However, the quality of 25% starch level was almost identical to 20% starch level. Considering 

the profitability factor of the process, a 25% white and red potato in mince-mix for fish ball 

can be recommended. And fish ball prepared from white and red potato were better then fish 

ball prepared from boiled rice in respect of folding test, color and flavor, C/R, S/F at various 

levels (0, 10, 15, 20 and 25%) of starch.  
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Development of fish ball from Silver carp 

Table 8:  Effect of white potato on sensory attributes (Sensory test* of fish ball prepared from 

Silver carp) 
 

Criteria  Level (%) 

0 10 15 20 25 

Folding Test 7.7±0.2 8.3±0.2 8.6±0.1 8.8±0.3 8.6±0.1 

Color out/in 8.3±0.1 8.5±0.1 8.6±0.1 8.7±0.1 8.9±0.1 

Flavor 8.4±0.2 8.5±0.1 8.7±0.3 8.8±0.2 8.9±0.1 

C/R 6.5±0.4 6.9±0.1 7.3±0.2 8.0±0.3 8.10±0.1 

S/F 6.5±0.5 6.9±0.3 7.7±0.4 8.0±0.3 8.6±0.1 
1 C/R = Chewiness/Rubberiness; S/F = Softness/Firmness; color: out/in = color outside and inside. 

Results were the mean S.E. of three individual measurements.   

 

Table 9: Effect of red potato on sensory attributes (Sensory test1 of fish ball prepared from 

Silver carp) 
 

Criteria Level (% 

0 10 15 20 25 

Folding Test 7.7±0.2 8.2±0.2 8.5±0.1 8.7±0.3 8.6±0.1 

Color out/in 8.2±0.1 8.3±0.1 8.5±0.1 8.7±0.1 8.9±0.2 

Flavor 8.3±0.4 8.4±0.3 8.6±0.1 8.9±0.5 8.9±0.9 

C/R 6.6±0.3 6.8±0.2 7.5±0.3 8.0±0.1 8.0±0.2 

S/F 6.6±0.1 6.9±0.2 7.6±0.4 8.1±0.2 8.7±0.1 
1 C/R = Chewiness/Rubberiness; S/F = Softness/Firmness; color: out/in = color out side and inside. 

Results were the mean S.E. of three individual measurements. 

 
 

Table 10: Effect of boiled rice on sensory attributes (Sensory test1 of fish ball prepared from 

Silver carp) 
 

Criteria  Level (% 

0 10 15 20 25 

Folding Test 7.3±0.2 7.4±0.2 7.7±0.1 6.7±0.3 6.5±0.1 

Color out/in 8.2±0.1 8.3±0.1 8.0±0.1 7.8±0.1 7.6±0.1 

Flavor 8.2±0.4 8.0±0.3 8.0±0.3 8.0±0.5 7.8±0.3 

C/R 6.5±0.5 6.7±0.3 6.8±0.1 7.0±0.2 7.0±0.2 

S/F  5.2±0.2 5.5±0.3 5.6±0.4 5.7±0.2 5.9±0.1 
1 C/R = Chewiness/Rubberiness; S/F = Softness/Firmness; color: out/in = color outside and inside. 

Results were the mean S.E. of three individual measurements.  
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Shelf life study of fish ball 

In this experiment the determination of bio-chemical parameter and microbial load count were 

done for the shelf life study of fish ball. In order to shelf life study fish balls containing 25% 

white potato were kept at refrigeration (5ºC to 8°C) temperature and room (28ºC to 32°C) 

temperature for a certain period. In biochemical test proximate composition, TVB-N values 

were determined and in microbial load count total bacterial load CFU/g in fish ball at different 

storage condition was examined.  

 

Changes in proximate composition at room (28°C to 32°C) and refrigeration temperature 

(5°C to 8°C) 
 

Changes in the proximate composition of fish balls both at room (28°C to 32°C) and 

refrigeration temperature (5°C to 8°C) was studied. Fish balls were stored both in non-sealed 

and sealed polythene pack. In order to assess the degree of freshness of the samples some 

biochemical parameters were checked during 5 days storage at room temperature (28°C to 

32°C) and refrigeration storage (5°C to 8°C) during 9 days of storage. 

 

Changes in moisture 

In fish ball the initial moisture content (after 2 hrs. of fish ball preparation) was obtained 

78.63%. This moisture content slightly increased at room temperature (28°C to 32°C) while 

stored at non-sealed polythene pack but no remarkable change could be found for the samples 

stored at sealed pack even after 6 days of storage at this temperature. On the other hand, the 

moisture content decreased gradually with the progress in storage period and at the end of 11 

days of storage at refrigeration temperature (5°C to 8°C) the value decreased from 78.63% to 

73.50% for sample stored in on sealed polythene pack and decreased to 74.62% for the 

samples stored at sealed polythene pack (Table 11).  

 
 

Table 11: Changes in moisture content (%) at room (28° to 32°C) and refrigeration 

temperature (5°C to 8°C) during storage 
 

 

Storage 

Period 

(days) 

Room Temperature  

(28° to 32°C) 
Refrigeration Temperature  

(5°C to 8°C) 

Non-Sealed Pack 

(moisture %) 
Sealed Polythene 

Pack (moisture 

%) 

Non-Sealed Pack  

(moisture %) 
Sealed Polythene 

Pack (moisture %) 

0 78.63±0.71 78.63±.71 78.63±0.71 78.63±0.71 
2 78.68±0.47 78.51±0.66 77.49±0.58 78.08±0.56 
4 78.80±0.32 78.38±0.49 76.39±0.70 77.35±0.37 
6 78.82±.58 78.20±0.66  75.80±0.72 76.80±0.93 
8 -  - 74.14±0.95 75.70±0.80 

11 - - 73.50±0.86 74.62±1.20 
Results were the mean S.E. of three individual measurements 
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Changes in protein 

At the initial stage (after 2 hrs. of fish ball preparation) the protein content was 16.27%. With 

the lapse of storage period, the protein content decreased gradually with the storage 

irrespective of storage temperature. At room temperature (28°C to 32°C) at the end of 6 days 

of storage protein content decrease from 16.27% to 14.05% for the samples stored in non-

sealed polythene pack and from 16.27% to 14.52% for the samples stored in sealed polythene 

pack (Table-12). In case of samples stored at refrigeration temperature (5°C to 8°C) also 

moisture content decreased gradually with the progress in storage period and at the end of 11 

days of storage at this temperature the value decreased from 16.27% to 14.79% in the fish balls 

stored at non-sealed polythene pack and from 16.27% to 15.02% in the fish balls stored at 

sealed polythene pack (Table-12). However, fish balls stored in sealed polythene pack 

remained in good condition than the fish balls stored in non sealed polythene packs. 

 

Table 12: Changes in protein content (%) at room (28° to 32°C) and refrigeration temperature 

(5°C to 8°C) during Storage 
 

 

Storage 

Period 

(days) 

Room Temperature 

 (28° to 32°C) 
Refrigeration Temperature  

(5°C to 8°C) 

Non-Sealed Pack 

(protein %) 
Sealed Polythene 

Pack (protein %) 
Non-Sealed Pack  

(protein %) 
Sealed Polythene 

Pack (protein %) 

0 16.27±0.32 16.27±0.32 16.27±0.32 16.27±0.32 

2 15.97±0.07 16.01±0.15 16.03±0.15 16.14±0.22 
4 14.70±0.71 15.28±0.37 15.96±0.17 16.03±0.17 
6 14.05±0.21 14.52±0.38 15.68±0.28 15.81±0.14 
8 - - 15.37±0.40 15.74±0.15 

11 - - 14.79±0.48 15.02±0.20 
Results were the mean S.E. of three individual measurements 
 

 

Changes in lipid 

In fish ball lipid content was obtained 3.12% at the initial stage (after 2 hrs. of fish ball 

preparation). With the lapse of storage period, the lipid content increased gradually in all 

samples irrespective of storage temperature. At room temperature (28°C to 32°C) at the end of 

6 days of storage lipid content increased from 3.12% to 3.38% for the samples stored in non-

sealed polythene pack and from 3.12% to 3.86% for the samples stored in sealed polythene 

pack (Table 13). In case of samples stored at refrigeration temperature (5°C to 8°C) also lipid 

content increased gradually with the progress in storage period and at the end of 11 days of 

storage at this temperature the value increased from 3.12% to 5.75% in the fish balls stored at 

non-sealed polythene pack and from 3.12% to 5.92% in the fish balls stored at sealed 

polythene pack (Table 13).  
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Table 13:  Changes in lipid content (%) at room (28° to 32°C) and refrigeration temperature 

(5°C to 8°C) during Storage 
 

 

Storage 

Period 

(days) 

Room Temperature  

(28° to 32°C) 

Refrigeration Temperature  

(5°C to 8°C) 

Non-Sealed Pack 

(lipid %) 

Sealed Polythene 

Pack (lipid %) 

Non-Sealed  

Pack (lipid %) 

Sealed Polythene 

Pack (lipid %) 

0 3.12±0.25 3.12±0.25 3.12±0.25 3.12±0.25 

2 3.15±0.26 3.29±0.24 3.77±0.40 3.93±0.11 

4 3.27±0.46 3.79±0.34 4.10±0.19 4.22±0.13 

6 3.38±0.47 3.86±0.27 4.97±0.25 5.05±0.79 

8   5.41±0.24 5.57±0.18 

11 - - 5.75±0.20 5.92±0.44 

Results were the mean S.E. of three individual measurements 

 

Changes in ash 

The ash content in fish ball gradually increased with the progress of storage period. The initial 

ash content was obtained 2.05%. At room temperature (28°C to 32°C) ash content showed 

little or no change during 6 days storage for both samples stored at non-sealed and sealed 

polythene pack (Table-14). In case of samples stored at refrigeration temperature (5°C to 8°C) 

ash content increased gradually with the lapse of storage period and at the end of 11 days of 

storage at this temperature the value increased from 2.05% to 4.48% in the fish balls stored at 

non-sealed polythene pack and from 2.05% to 4.15% in the fish balls stored at sealed 

polythene pack (Table 14).  

 

Table 14: Changes in ash content (%)at room (28° to 32°C) and refrigeration temperature 

(5°C to 8°C) during storage 
 

 

Storage 

Period 

(days) 

Room Temperature 

(28° to 32°C) 

Refrigeration Temperature  

(5°C to 8°C) 

Non-Sealed 

Pack (ash %) 

Sealed Polythene 

Pack (ash %) 

Non-Sealed  

Pack (ash %) 

Sealed Polythene 

Pack (ash %) 

0 2.05±0.12 2.05±0.12 2.05±0.12 2.05±0.12 

2 2.62±0.11 2.41±0.26 2.56±0.21 2.40±0.25 

4 2.72±0.20 2.64±0.30 3.15±0.29 3.03±0.37 

6 2.88±0.14 2.66±0.25 3.97±0.52 3.54±0.21 

8 - - 4.19±0.17 4.00±0.22 

11 - - 4.48±0.35 4.15±0.16 

Results were the mean S.E. of three individual measurements 
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Changes in TVB-N value 

Total volatile base nitrogen (TVB-N) is an important compound provides a measure of the 

progress of spoilage that is independent of sensory assessment. The results obtained for TVB-

N is presented in Table 15. The initial TVB-N value of fish ball was obtained 3.86 mg/100g 

which increased with the progress in storage period. At room temperature (28°C to 32°C) at 

the end of 6 days of storage TVB-N value increased from 3.86 mg/100g to 30.27 mg/100g for 

the samples stored in non-sealed polythene pack and from 3.86 to 25.28 mg/100g for the 

samples stored in sealed polythene pack. In case of samples stored at refrigeration temperature 

(5°C to 8°C) also TVB-N value increased gradually with the lapse storage period and at the 

end of 11 days of storage at this temperature the value increased from 3.86 mg/100g to 28.75 

mg/100g in the fish balls stored at non-sealed polythene pack and from 3.86 mg/100g to 25.85 

mg/100g in the fish balls stored at sealed polythene pack (Table 15). 

 

Changes in microbial load 

Bacterial load in fish ball was determined every 2 days interval in order to monitor the 

bacterial growth in the product. The results are presented in Table 16. The initial bacterial load 

in fish ball was obtained 1.45x104 CFU/g. Bacterial load in fish ball stored at room 

temperature (28°C to 32°C) steadily increased with the progress of storage time and within 3rd  

of storage bacterial load increased to 3.81 x 105 CFU/g. In fish ball on 3rd day of storage bad 

smell produced and fungal growth appeared on 5th day of storage at room temperature (28°C to 

32°C). On the other hand bacterial growth pattern in fish ball stored at refrigeration (5°C to 

8°C) temperature was some what different. At this temperature, the rate of bacterial growth 

was slower and during the 3 days of storage no big change (1.85 x 104 CFU/g) was observed in 

APC. After that bacterial load gradually increased and on 5th, 7th and 9thday of storage APC 

reached to 2.13x105 CFU/g, 2.26 x 106 CFU/g and 2.67 x 107 CFU/g, respectively. Up to 5th 

day of storage at this temperature neither bad smell nor fungal growths were apparent. 

 

Table 15:  Changes in TVB-N value (mg/100g) at room (28° to 32°C) and refrigeration 

temperature (5°C to 8°C) during storage 
 

 

Storage 

Period 

(days) 

Room Temperature  

(28° to 32°C) 
Refrigeration Temperature 

 (5°C to 8°C) 

Non-Sealed Pack 

(TVB-N Value 

mg/100g) 

Sealed Polythene 

Pack (TVB-N 

Value mg/100g) 

Non-Sealed 

Pack (TVB-N 

Value mg/100g) 

Sealed 

Polythene Pack 

(TVB-N Value 

mg/100g) 
0 3.86±0.79 3.86±0.79 3.86±0.79 3.86±0.79 
2 6.95±0.46 6.21±0.59 5.13±0.76 4.67±0.51 
4 10.23±0.62 9.41±0.55 7.53±0.43 6.45±0.55 
6 15.67±1.04 14.46±0.59 10.67±1.34 10.37±0.53 
8 30.27±0.42** 25.28±0.67* 15.38±0.43 14.65±0.99 

11 - - 20.24±0.73* 18.12±0.87* 
* bad odor     ** bad odor and spoiled.    Results were the mean ± S.E. of three individual measurements 
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Table 16:  Changes in microbial load (CFU/g) at room (28° to 32°C) and refrigeration 

temperature (5°C to 8°C) during storage 
 

 

Storage 

Period 

(days) 

Room Temperature  

(28° to 32°C) 
Refrigeration Temperature  

(5°C to 8°C) 

Non-Sealed Pack 

(ash %) 
Sealed 

Polythene Pack  

(ash %) 

Non-Sealed 

Pack (ash %) 
Sealed Polythene 

Pack (ash %) 

CFU/g  Log  

10 
CFU/g  Log  

10 
CFU/g Log 

10 
CFU/g Log 10 

0 1.45×104 4.16 1.45×104 4.16 1.45×104 4.16 1.45×104 4.16 

3 3.81×105 5.58 3.05×105 5.48 1.85×104 4.26 1.26×104 4.10 

5 **4.93×108 8.69 *4.53×107 7.65 2.13×105 5.32 1.15×105 5.06 

7     2.26×106 6.35 1.05×106 6.02 

9     *2.67×107 7.43 1.85×107 7.26 

Results were the mean S.E. of three individual measurements 
 

 

Discussion 

In this study, the moisture content decreased in fish ball than that was for fish mince might be 

due to release of water from fish ball during cooking. Protein content in fish ball also reduced 

might be due to excessive heat generated during cooking that denaturized the protein and 

burned into ash. Latif Taskaya et al., (2003) reported moisture and protein content 71.92% and  

21.67%, respectively for fresh rainbow trout, but in fish burger moister content found 63.61% 

and crude protein 17.50%. These results are in good agreement with the results of the present 

study. On the other hand, in the present experiment, lipid and ash content increased in fish ball 

than those values obtained for fish mince. This increase in lipid in fish ball might be due to 

ingestion of vegetable oil during frying and increase in ash content might be due to addition of 

species and other ingredients (i.e. NaCl, Potato, Boiled rice). Some ash might produced during 

frying. Ihm et al., (1992) reported similar trend for lipid and ash in sardine burgers. In this 

study, pHs of fish ball found near neutral as fresh fishes were used in the experiment. In this 

experiment for sensory evaluation, it was observed that hardness of product increased with the 

increase of ingredients used during prepare of fish ball. Hardness positively relates with 

ingredient’s content (Case et al., 1992; Mereier and Feillet, 1975). The local ingredients like 

white potato, red potato and boiled rice could be used as a functional ingredient in the 

formulation of snack products like fish ball, in fact, when added to cereal-based mixtures, it 

could improve nutritional value (high content in fiber, carbohydrate, vitamin E and B etc) as 

well as the sensory characteristic (flavor, color, taste) of extruded products. These sensory 

characteristics were also shown to fit well with other extruded products such as RTE breakfast  
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cereals, (Sacchetti and Pinnavaia, 1999). The shelf life study of fish ball showed that during 

storage at refrigeration temperature (5°C to 8°C) moisture reduced might be due to the 

evaporation of moisture from the surface (Zaitser, 1965). But at room temperature (28°C to 

32°C) moisture content slightly increased at the end of 6 days for the fish balls stored in non-

sealed polythene pack might be due to moisture absorption from atmosphere which was very 

less in amount. In case of protein content, with the lapses of storage period the value gradually 

decreased in fish ball at both storage temperatures might be because of decomposition of 

protein by the combined action of bacterial and enzymatic action. It was reported that protein 

content in fish and fishery products decrease during storage due to the denaturation of fish 

protein and leaching out of extractable water soluble protein fraction (Arannilewa et al., 2005; 

Daramola et al., 2007; Siddique et al., 2011 and Gandotra et al., 2012), which supports the 

present finding. Unlike moisture and protein content lipid content increased in fish ball 

throughout the storage period. The findings of the present study indicates that the frying 

produced higher water loss and lipid gain mainly due to the absorption of fat by fish muscle 

(Kocatepe et al., 2011; Turkkan et al., 2008; Weber et al., 2008 and Hassab Alla et al., 2009). 

Result of the present experiment also showed that, ash content increased in fish ball 

irrespective of storage condition. This character of ash is related to reduction in moisture 

content during storage (Pawar et al., 2013).The TVB-N values found in fish ball stored at 

different storage conditions were within the range of recommended value of 25 to 30 mg/100g 

which is considered for fin fish acceptability (Connell, 1975). During the storage period 

bacterial action may also takes place, therefore, the increase in TVB-N with the lapse of 

storage period may be attributed to bacterial action. However, the available information 

indicates that TVB-N, mainly accumulated in the fish ball during the later phase of spoilage 

after the bacterial population has grown. Thus the TVB-N value is low during the initial 

storage period and only when the fish ball is in near rejection level the TVB-N value found 30 

mg/100g. TVB-N values of the product packed in polythene and the products stored in non-

sealed polythene pack either at room (28°C to 32°C) or at refrigeration temperature (5°C to 

8°C) showed linearly increasing pattern throughout storage period neither of the value 

exceeded the recommended value set for fish regarded as acceptable condition. The results of 

microbial study of the present experiment showed a slow increase in no of bacteria at low 

temperature. Sarker (2000) found that fish sausage prepared with potato-starch, potato-smash 

and boiled rice paste had an acceptable limit of bacterial load up to 8th day of refrigeration 

storage (5°C) and 3rd day of room temperature (28°C) storage. In addition, he noted that the 

coliform bacteria was absent in all the products till 8th day of storage. Bashar (2004) observed 

that the bacterial growth in fish sticks prepared from washed Queen fish mince kept at room 

temperature steadily increased with the progress of storage time. He also noted that bad smell 

was started to come out from the products after 24 hours and fungal growth was visible after 

60 hours of storage. In addition he observed that in refrigeration temperature bacterial growth 

was slower and even after 24 hours no appreciable change in APC was observed. However, the 

present result in shelf life study was more or less similar to the above findings except some 

dissimilarity that occurred due to differences in checking time interval. 
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Conclusion 

Based on obtained results and above discussion it could be concluded that, 25% white potato 

mix gave better result from both quality and economic consideration in the development of fish 

ball with silver carp mince. For longer storage sealed polythene pack was better than non- 

sealed polythene pack and shelf life of fish ball could be extended using low temperature 

storage. 
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