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Abstract In this study, it was aimed to product of fish crackers using Luciobarbus esocinus. Based on the total 

dough, 1.10% salt, 1.90% sugar, 13,50% sunflower oil, % 1.62 egg, % 0.88 vinegar, % 13.50 butter, % 48.40 

flour, were added and stirred until a homogenous mixture was obtained. For the purpose of adding groups into 

the dough mixture, two different groups of crackers were produced as A and B by adding fish meat at the rates 

of % 10 and % 20. The mixture was compressed in an extractor and baked. Nutriment composition (moisture, 

raw protein, raw oil, raw ash, carbonhydrate) and sensual quality of the samples that were acquired in the study 

were determined and the analyses were repeated for 3 times. Evaluating the data acquired as a result of chemical 

analyses in the study statistically; it was determined that the difference between these two groups was 

significant in terms of food composition (p<0.05). Additionally, energy values of the products were determined 

respectively as 521.1—518.5 Kal/100 g in the groups A and B. As a result of sensual analyses which were 

conducted in this study; samples in the group A received the highest number of likes from the panelists among 

the products that were prepared experimentally. 
 

Keywords Fish cracker, Luciobarbus esocinus, Food composition, Energy value, Sensory quality, Nutriment 

composition 

1. Introduction 

In our contemporary world, in parallel to evolving life style, changes in eating habit have increased consumption 

of foods easy to carry and ready to eat. Food products such as crackers, treats, biscuits and chips are considered 

as low nutritious and imbalanced because they lack of some nutrition elements although their energy values are 

high [1-4]. Therefore, if snack foods are consumed frequently between meals this might result in excessive 

energy intake. It is considered that it would be worth to enrich these products with fish meat since they are 

consumed in large volumes today [1-7]. On preparing fish cracker one starts by mixing fish meat, tapioca flour, 

water, and some seasonings including salt, sugar, and monosodium glutamate [8].  

The present study aims to investigate the effect of fish meat on chemical composition, energy values and 

sensorial characteristics of crackers in order to supply an alternative food, crackers containing meat of 

Luciobarbus esocinus aquacultured in Turkey. 

 

2. Material and Methods 

Within this study, Luciobarbus esocinus fishes with certain economic value were procured from fisheries in 

Pertek territory in the Keban Dam Lake. Fishes were transferred in insulated polyurethane carriage boxes with 

ice in them to the laboratory set in the Pertek Vocational College. Then, they were processed in the very same 

day. After fish fillets were prepared, they were rinsed with fresh water. Then, they were boiled in water for 10 

minutes before grounding in blender. 
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2.1. Creation of Fish Crackers 

Figure 1 exhibits flow chart of fish cracker process and Fish crackers are seen in Figure 2. As a result of these 

operations, 2 distinct groups were prepared and each operation was repeated for three times. 

 
Figure 1: Flow chart of fish cracker process 

 
Figure 2: Cracker dough and cracker samples 

 

2.2. Chemical Analyzes 

Moisture content % was determined by drying the sample at 100 °C until constant weight was obtained. [9]. 

Crude Protein% was determined according to AOAC procedure with crude protein % analysis [10]. In analysis 

of crude fat% content, Soxhelet (Extraction) method was employed [11]. The percentage of ash content was 

determined by means of crude ash % burning method [10]. Carbohydrate value was determined by subtracting 

total moisture, crude ash % , crude protein % and crude fat % amount percentages found during analysis from 

100 [12]. Energy values were obtained by adding up energy values supplied by individual nutrition elements 

[12]. 

 

2.3. Sensory Analysis 

Sensory analyses on samples were conducted by a group of panelist (n=40) aged 18-65.  Each panelist sensorial 

examined cracker samples in terms of their colour, odour, flavour appearance and general acceptability (5-Very 

Good to 1—Very Bad) [13].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The paste mixture was 

added to 20% boiled fish 

meat (group B) 

 

Supplied fish 

The fish were made into fillets, which was made 

into mince after boiling 

 

Flour (150g), Sunflower oil (50g), Butter 

(50g) Sugar (6.5gr), Salt (3,5g),Vinegar (3ml), 1 Egg 

The paste mixture was 

added to 10% boiled 

fish meat (group A) 

The cracker paste compressed with a 30 mm 

diameter extruder and shaping  

Cooking in the oven 
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Table 1: Sensory analysis scoring form [13] 

Panelist name: Date: 

Grup Colour  Odour  Flavour  Appearance  General acceptability  

A (10% Fish+cracker)      

B (20% Fish+cracker)      

 

2.4. Statistical Analysis 

In statistical analysis of acquired data within the scope of the present study, IBM SPSS
®
22 (SPSS Inc., Chicago, 

IL, USA) statistical package software was employed. The statistical significance of the difference among groups 

was investigated by means of variance analysis (ANOVA) (p<0.05) [14]. 

 

Results and Discussions 

Table 1 exhibits chemical compositions of prepared samples. According to the Table 1, average moisture, 

protein, fat, ash, carbohydrate contents of fish meat ingredient of cracker samples were determined as follows 

70.50±0.50%, 19.33±1.66%, 6.85±0.85%, 1.14±0.05% and 2.17±0. 26%, respectively. Table 1 exhibits 

moisture%, protein%, fat%, ash% and carbohydrate % amount of prepared cracker paste as they were containing 

fish meat in various proportions. In parallel to these findings, Karaton Kuzgun [15], reported in their study 

conducted on Luciobarbus esocinus fillet that moisture, protein, fat and ash percentages were 71.27±1.20%, 

19.21±1.78%, 7.75±1.20% and 1.19±0.28%, respectively. These values are also similar to our findings. 

Across these samples, statistically significant difference wasn’t determined among groups in terms of moisture 

(p>0.05). Of considered samples, whereas the highest crude protein% amount was determined with the group B 

cracker and paste (B) at 17.54±0.46%, respectively; the lowest crude protein% amount was determined with 

group A cracker at 12.50±0.50% (Table 1). Statistically significant difference was determined between samples 

in terms of crude protein% amount (p<0.05). Two groups displayed similarity in terms of fat amounts in cracker 

samples, others wasn’t exhibited notable statistically significant difference among groups (p>0.05) (Table 1). 

Whereas the highest crude ash% percentage measured with crackers enriched with fish meat was estimated with 

group A at 2.25±0.25%; the lowest percentage was estimated with group B at 2.05±0.05%. In terms of crude 

ash% content of samples, statistically significant difference wasn’t determined among groups (p>0.05). In terms 

of percentage of carbohydrate% content of prepared fish cracker samples, it was estimated with group A and B 

at 46.90±1.30% and 41.50±2.50%, respectively. For paste samples, the same Carbohydrate % value was 

estimated with group A and B at 17.00±1.00% and 15.14±1.14%, respectively (Table 1). In the statistical 

analysis of cracker samples enriched with fish meat with respect to their carbohydrate content, the differences 

among groups were found significant (p<0.05). In another study on cake paste, moisture %, crude ash %, crude 

fat % and crude protein % content percentages of mixture were reported as 58.32±0.70, 0.45±0.02, 2.58±0.37 

and 4.23±0.50, respectively. These findings are similar to our findings. However, fat and protein amounts were 

found to be lower than the values found in our study [16]. This situation could be associated with the different 

proportions in paste mixture. As it could be seen from Table 1, sample crackers’ moisture %, crude protein %, 

crude fat %, crude ash % and carbohydrate % values were measured at high levels as follows 7.50±0.50% (B), 

15.00±1.00% (B), 32.50±0.50% (B), 3.50±0.50% (B) and 46.90±1.30% (A), respectively. According to another 

study in the literature, amounts of constituents in per 100 g of substance were determined measured; and ash%, 

moisture %, protein %, fat % and carbohydrate % percentages were reported as 2.55, 10.00, 11.68, 6.74 and 

69.08, respectively [4]. In the same line, Yağmur et al. (2005), In these products, average moisture, protein fat, 

carbohydrate and ash were determined as 5.54%, 6.48%, 18.49%, 68.43% and 1.08%, respectively. These 

findings displayed similarity with our findings. As it was exhibited by Table 1, when 100 g. of each sample was 

analyzed on the basis of their energy values, group A and B samples were measured as 521.1±3.50 Cal/100 g 

and 518.5±2.50 Cal/100 g, respectively. The difference between groups was then found statistically significant 

in terms of energy value (p<0.05). According to another study, the respective value was reported as 466 Cal/100 

g for prepared biscuit and similar wheat products [17]. 
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Table 1: Food Composition of Cracker Samples 

 Moisture 

% 

CrudeProtein 

% 

Crude 

Fat 

% 

Crude 

Ash 

% 

Carbohydrat 

% 

Energy 

Value 

Kal/100g 

Fish 70,50±0,50
c 

19,33±1,66
c 

6,85±0,85
a 

1,14±0,05
a 

2,17±0,26
a 

- 

A Paste 44,5±0,50
b 

16,75±0,75
bc 

19,50±0,50
b 

2,05±0,25
ab 

17,00±1,00
ab 

- 

B Paste 44,15±0,85
b 

17,54±0,46
bc 

21,12±2,12
b 

2,05±0,05
ab 

15,14±1,14
ab 

- 

A 6,50±0,50
a 

12,50±0,50
a 

30,50±0,50
c 

3,10±0,30
b 

46,90±1,30
b 

521,1±3,50
a 

B 7,10±1,50
a 

15,00±1,00
ab 

32,50±0,50
c 

3,50±0,50
b 

41,50±2,50
b 

518,5±2,50
b 

a,b,c: 
The difference between average values with different letters on the same column 

 

Sample crackers were also evaluated by participants in terms of color, odour, taste, appearance and general like 

(Figure 2). Sample crackers were scored the same in two groups (A,B) in terms of their color (4,85±0.34-

4,85±0.46) (Figure 3). When colors of samples were analyzed statistically, the differences among groups 

weren’t found to be significant (p>0.05). When cracker samples were evaluated by participants in terms of their 

odour, the highest score was given to samples from group A (4.38±0.57), the lowest score was given to the 

samples from group B (4.28±0.82) (Figure 3). In statistical analysis of samples for sensorial perception 

regarding their odour, it was revealed that differences among groups weren’t found to be statistically significant 

(p<0.05).As it was seen from Figure 3, in sensorial analysis of cracker samples for their flavour, whereas group 

A samples were given 4.57±0.58 score, group B samples were given 4.52±0.66. It was also determined that the 

differences among groups weren’t statistically significant in terms of flavour sense (p<0.05). As it was exhibited 

in Figure 3, when sample groups were evaluated by respondents for their appearance, the difference among 

groups weren’t found to be statistically significant in terms of their appearance (p>0.05). According to Figure 3, 

when samples were evaluated by respondents in terms of general acceptibility, it was seen that the highest score 

(4.81±0.39) was given to group A; and the lowest score (4.52±0.58) was given to group B. In statistical analysis 

of samples in terms of sensorial general acceptibility, the differences among groups were found significant 

(p<0.05). İzci and Bilgin, (2015) [18], determined in their study conducted on cracker that general acceptability 

score of the cracker as 8.09±0.25. Karaton Kuzgun and Gürel İnanlı, (2017) [19], determined in their study 

conducted on cracker that general acceptability score of the cracker as 4,75±0.43-4,00±0,00. This value 

coincides with our findings. 

 

 
Figure 3: Sensory Change in Cracker Samples 

Conclusion 

Finally, it was concluded that crackers could be added meat of fish species studied in this research so that 

nutritious values of crackers could be enhanced and variety of products could be enriched, which eventually 

makes significant contribution into country economy. The effects on the quality of fish cracker may different 

depend on the fish species, and this might be the subject of a future study. 
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