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Abstract. This research was aimed to observe the effects of using food additives from Gracilaria 

powder to the structural properties and chemical characteristics of nemipterid fish sausages. 

Seaweed powder was originated from raw Gracilaria obtained from cultivated seaweed in 

Karawang waters. Five different concentrations of Gracilaria powder (0.0%, 2.5%, 5.0%, 7.5%, 

10.0%) were used. The quality of the sausage was decided based on the sensory and the chemical 

quality. The results showed that the addition of Gracilaria powder had a significant effect on the 

texture and chemical quality but not to the taste, odor, appearance or fat content. The addition of 

Gracilaria powder at 2.5% was considered as the best treatment resulting in nemipterid fish 

sausage with an appearance value of 8.4, taste 7.7, odor 2.5, texture 8.7, and chemical value of 

moisture content 61.3%, ash content 1.52%, protein content 13.16%, fat content 0.62%. 
 

Keywords: chemical characteristics, food additives, Gracilaria powder, nemipterid fish, 

sausage structural properties 

1. Introduction 

 

Based on the statistical data from the Ministry of Maritime Affairs and Fisheries, total domestic seaweed 
production reached 1.12 million tonnes in 2016 and increased to 15.6 tonnes in 2017 where 21% of the 

total production or 236.9 thousand tonnes were exported to various countries, 97% of those were 

exported in the form of raw materials and the rest in the form of processed products (KKP 2018).  
 

One type of seaweed that has economic value and has been cultivated is red seaweed (Rhodophyceae) 

which contains agar compounds (Chapman 1980). The type of seaweed producing agarofit that has been 

widely developed is Gracilaria sp. in Indonesia, Gracilaria sp. is generally cultivated in ponds. 

Gracilaria sp. is the most common seaweed for consumption and cultivation so that its availability does 

not depend on the season and is easy to obtain. Jelly is the main product produced from red seaweed, 

such as Gracilaria sp. jelly is a hydrocolloid polysaccharide compound having ability to stabilize the 

emulsion by reducing surface tension through the formation of a protective layer covering the dispersed 

globule. Therefore insoluble compounds (fat) are more dispersed and more stable in the emulsion 
(Ma’ruf et al 2013). The stability of fat emulsion can improve tenderness, suppleness and reduce 

hardness in processed meat products. 
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Sausages are pulverized meat mixed with seasoning and spices then put in and formed in a wrapper or 

casing (Winarno 2011). Fish has a soft texture so the sausages that are produced are rather soft. The 

quality characteristics of fish sausages that must be fulfilled are having a chewy texture, good nature of 

juiciness, and good iris power, and having a taste that is acceptable to consume. An additional ingredient 

is needed to improve the quality characteristics of fish sausages. Yakhin et al (2013), states Gracilaria 

powder can improve the quality of catfish fish sausage gel because of the hydrocolloid content. 

Gracilaria powder increases gel strength (1,831.32 g/cm2), water holding capacity (88.19%) of catfish 

sausage without giving changes to the sensory quality (aroma, flavor, foreign odor, color) of fish 

sausage. This research aimed to determine the effect of Gracilaria powder on the characteristics of 

nemipterid fish sausages. 

 

2. Materials and methods 
 

The experiment was conducted with a complete randomized design (CRD) experiment using 5 different 

Gracilaria powder concentrations, namely 0%, 2.5%, 5%, 7.5%, and 10% with four replications. The 
process of making fish sausages referred to SNI 7755-2013 about fish sausages with slight modification 

(BSN 2013). The hedonic test parameters used the Kruskal-Wallis test analysis. The significant results 

then will be proceed with the comparison mutiple test. Hedonic test is a test method used to measure the 

level of preference for a product by using an assessment sheet. The hedonic scale used ranges from 1-9. 

Sausages assessed by 30 untrained panelists. 

 

Texture test carried out using the texture analyzer (TA) tool. The analysis was carried out descriptively. 
Chemical test parameters were content of water (SNI 2354.2:2015), ash (SNI 2354.1:2010), fat (SNI 

01-2354.3-2006), and protein (SNI 01-2354.4-2006). Analysis using ANOVA then followed by BNJ or 

Tukey test for significant results. 
 

3. Results and discussion 

 

The test was carried out on all five different additions of Gracilaria powder on nemipterid fish sausage. 
The test was aimed to determine the effect of Gracilaria powder addition by conducting sensory, 

chemical, and texture test. 

 

3.1 Sensory test (appearance, odor, taste, texture) 

The result of sensory test for nemipterid fish sausages with the addition of Gracilaria powder can be 

seen in table 1. 

 

Table 1. Hedonic results of nemipterid fish sausage. 

Concentration 
Parameter 

Appearance Odor Taste Texture 

0% 8.12±0.64a 7.42±0.59a 7.55±0.63a 7.33±0.46a 

2.5% 8.40±0.62a 7.55±0.65a 7.69±0.69a 8.72±0.43c 

5.0% 8.37±0.68a 7.38±0.55a 7.62±0.74a 8.50±0.63c 

7.5% 8.27±0.57a 7.40±0.58a 7.55±0.55a  8.33±0.56bc 

10.0% 7.96±0.73a 7.42±0.64a 7.42±0.63a 8.02±0.66b 

Note: The same letters indicates no significant different 

 

The highest appearance (value 8.4) of nemipterid fish sausage was obtained from sausage with addition 

of 2.5% Gracilaria powder, while the lowest value was 10% (value 7.95). The hydrocolloid properties 

of Gracilaria powder able to absorb water, therefore the appearance of sausage will looks dry and hard. 
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The results of Kruskal-Wallis test showed that there was no significant difference (P>0.05) in the 

hedonic test of the appearance of nemipterid fish sausages. The evaluation of the appearance of sausages 

in general includes all the criteria tested by organoleptics which include rounded shapes, cleanliness, 
tidiness, evenness of color, and brilliance. 

 

The highest odor value (7.55) of nemipterid fish sausage was obtained by addition of 2.5% Gracilaria 
powder, while the lowest value (7.38) was obtained by addition of 5%. There was no significant 

difference in the hedonic odor test for fish sausages (P>0.05). The aroma of food products mostly comes 

from raw materials used and spices added. The odor of nemipterid fish sausage treated was caused by 

an additional component of seasoning. According to Hui et al (2001) the use of spices in food products 

aims to give aroma to the product. Herbal components such as red onion contain aniline substances that 

contribute to the taste and aroma of sausages.  

 

The hedonic test results showed that the texture of nemipterid fish sausage was the most preferred by 

panelists with the highest value nemipterid fish sausage with the addition of Gracilaria powder 2.5% 
with a value of 8.71 while the texture with the lowest value was sausages without the addition of 

Gracilaria powder. The results showed that there were significant differences in the treatment of the 

nemipterid fish sausages textures (P<0.05). The test results were followed by the Tukey test and showed 

that the effect of the addition of flour treatment was significantly different from the texture of nemipterid 

fish sausage. The increasing concentration of Gracilaria powder will reduce the hedonic value of 

texture, because too much addition of Gracilaria powder can tie too many molecules water resulting 

texture become more softer (Yuliani 2015). 
 

The flavor test results showed that the highest flavor of nemipterid fish sausage by panelists was fish 

sausage with the addition of Gracilaria powder 2.5% with a value of 7.69, and the lowest value for 5% 
addition was 7.61 for 7.5% addition of 7.55 and without an increase of 7.55 while for the least preferred 

flavor value is with an additional 10% with a value of 7.41. There was no significant difference in the 

hedonic test of nemipterid fish sausage flavor (P>0.05). According to Maghfiroh (2000), the taste of 
food is influenced by the components contained in foods such as protein, fat, and carbohydrates that 

make up it. 

 

3.2 Texture profile analyzer test  

Texture is one of the most important in the quality of meat products (Indiarto et al 2012). The results of 

texture test of fish sausages was carried out by the texture analyzer (TA) tool. 

Table 2. Texture of nemipterid fish sausage. 

Parameters Concentrations (%) 

0 2.5 5.0 7.5 10.0 

Hardness (g) 13,930 11,962 13,366 15,061 12,422 

Facturability (g) 10,412 15,091 10,700 10,015 8,377 

Adhesiveness (g.sec) -0.51 -0.82 -0.45 -1.33 -1.35 

Springiness 0.93 0.92 0.92 0.92 0.90 

Cohesiveness 0.50 0.54 0.56 0.56 0.55 

Gumminess 7,020 6,471 7,422 8,305 6,785 

Chewiness 6,550 5,941 6,810 7,638 6,170 

Resilience 0.62 0.28 0.28 0.28 0.28 

 

The texture analysis result showed the highest level of hardness, factorability, adhesiveness, springines, 

gumminess, chewiness, and resilience were 7.5%, 2.5%, 5.0%, 0.0%, 7.5%, 7.5%, and 0.0% 

respectively, with the value were 15,061, 15,091, -0.45, 0.93, 8,305, 7,638, and 0.62, respectively. In 
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addition, the highest value for cohesiveness was found in 5.0% and 7.5% with the value 0.56. The 

difference value is significantly influenced by the amount of addition of Gracilaria powder.  

 
3.3. Chemical test (moisture, ash, fat, protein content) 

Chemical tests were carried out to obtain the nutritional content of nemipterid fish sausages. The results 

of the chemical nemipterid fish sausages test with the addition of Gracilaria powder can be seen in table 
3. 

 

Table 3. Proximate of nemipterid fish sausages. 

Concentrations 

(%) 

Parameters 

Moisture Content Ash Content Fat Content Protein Content 

0 61.75±0.14c 1.27±0.11a 0.63±0.01a 13.04±0.01a 

2.5 61.39±0.29bc 1.52±0.02b 0.62±0.03a 13.17±0.07b 

5.0 60.94±0.40ab 1.67±0.13bc 0.64±0.05a 13.21±0.05bc 

7.5 61.04±0.30ab 1.74±0.06c 0.66±0.02a 13.26±0.01c 

10.0 60.66±0.03a 1.79±0.05c 0.66±0.02a 13.28±0.02b 

Note: The same notation indicates no significant different 

 

Moisture test results for nemipterid fish sausage content ranged from 60.66%-61.75%. This results  met 
the standard criteria set by SNI 7755: 2015 concerning fish sausages which states that the value of 

moisture content in nemipterid fish sausages is maximum 68%. ANOVA analysis results showed that F 

count>F table stated that there was a real influence on the treatment of adding Gracilaria sp. This is due 

to the hydrophilic nature of Gracilaria powder, the ability to absorb water molecules from the 

environment. The water molecules in the dough intensively increase due to the hydrophilic nature of 

Gracilaria powder which continuously absorbs water molecules in the surrounding environment 

(Wulandhari 2007). Excess water in the dough causes the resulting texture to tend to be softer. According 

to Chapman (1980), the addition of seaweed in processing sausages will cause the three-dimensional 

network built to absorb water, besides seaweed is a polysaccharide compound that easily binds water 
with the presence of reversible sulfate groups in the molecular chain. 

 

The results of ash content met the standard criteria set by SNI 7755: 2015 concerning fish sausages 
which state that the value of ash content in nemipterid fish sausages maximum 2.5%. The higher the 

concentration of powder added, the higher the ash content. This shows the content of mineral in 

Gracilaria powder was quite large so it affects the ash content of nemipterid fish sausages.  

 

The results of ANOVA analysis showed that F count> F table shows that there were significant different 

effects given by the addition of Gracilaria powder to ash content in fish sausages. Ash content is a food 

that shows the amount of minerals that are bound in a material (Winarno 2011) 

 

The highest test results for the fat content of nemipterid fish sausages (table 3) were on adding 10% 
powder with a yield of 0.66% followed by an addition of 7.5%, while the lowest was in sausages with 

the addition of 2.5%. This met the standard criteria set by SNI 7755: 2015 concerning fish sausage which 

states that the value of fat content in fish sausages is maximum 7.0%. The results of ANOVA analysis 
showed that F count < F table shows that there is no significant different effect given by the addition of 

Gracilaria powder to fat content. Stable fat emulsions in nemipterid fish sausages result in fat removal 

in fish meat during boiling can be prevented. 

 

 The results of protein test levels of nemipterid fish sausages ranged from 13.04%-13.27%. The results 

met the standard criteria set by SNI 7755: 2015 concerning fish sausages which state that the value of 

protein content in nemipterid fish sausages is at least 9.0%. The results of ANOVA analysis state that F 

count > F table shows that there were significant different effects given by adding Gracilaria powder to 
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protein content in nemipterid fish sausages. According to Yakin et al (2013), the addition of various 

concentrations of seaweed flour had an effect on fish meatball protein. Seaweed flour will bind free 

water and resist proteins that can dissolve in water during the boiling process (Husni et al 2008). This 
causes a fish meatball protein will increase with increase the concentrate seaweed flour.  

 

4. Conclusion 

 

Nemipterid fish sausages with the addition of Gracilaria powder which is most preferred by the panelists 

are the addition of 2.5% in terms of appereance, aroma, odor, taste. In hedonic test results shows that 

only on texture parameters which state there is a real effect and in chemical test shows that only the fat 

content component is not significant. Then the texture test results are mostly influenced by the amount 

of Gracilaria powder addition. 
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