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Abstract. Gelatin is a polymer of amino acids found in collagen in bone tissue and 

animal skin. It is commonly used gelatin as stabilizer on an ice cream. Research on the 

effect of different types and gelatin concentrations on ice cream quality has been done. 

Types of gelatin Types of gelatin were used are commercial gelatin and fish gelatin. Ice 

cream were made by adding commercial and fish skin gelatin at concentration 0.1%; 

0.2%; 0.3%; 0.4% and 0.5%. Overrun, total solid, melting run and sensory evaluation 

were observed as quality parameters of ice cream. Based on sensory evaluation, 

panelists preferred the taste of ice cream using additional 0.1% fish gelatin because it 

has soft texture than others. The result showed that ice cream with additional 0.1% fish 

gelatin had 30.63% overrun, 40.77% total solid and 197s/g melting run.  

 

1 Introduction 

Ice cream is a frozen processed product which is combination of milk, sweetener, stabilizer, 

emulsifier and flavoring [14]. Ice cream contains more than 10 percent of fat, both animal 

and vegetable fats. Commonly sources of fat are liquid cream, frozen cream, condensed 

milk, butter and skim milk. The fat content in ice cream can soften the texture of ice cream 

by reducing the formation of ice crystals during freezing and weakening the air cavity 

lamella so as to minimize the development of ice cream [4]. The use of fat in this process 

can cause the dough to be less stable. Because fat globules tend to separate and form a layer 

on the top of the dough. Separation of fat globules can be avoided by adding stabilizers and 

emulsifiers [12]. Stabilizers are used to bind water, to reduce the amount of free water, 

increase the viscosity of ice cream and minimize the formation of ice crystals so the ice 

cream texture is softer [15]. The stabilizer used in the ice cream mixture is 0.1 - 0.5% [7]. 

Ice cream stabilizers commonly used are gelatin, guar gum, locust gum, alginate, 

carrageenan, pectin, CMC and crystalline micro cellulose [14]. 

Gelatin is a polymer of amino acids found in collagen in bone tissue and animal skin 

[12]. Proline and hydroxyproline contained in gelatin function as a hydrophilic group of 

oil-in-water emulsions [12]. Gelatin dissolves in 71,1OC temperature [8]. Heat will open 

bonds to the gelatin molecule and the liquid which is initially free to flow becomes trapped 

in the molecular structure of the gelatin so that the solution becomes thick [20].  

Many food industries in Indonesia use gelatin as an additive material. They usually 

obtain gelatin through import, because in Indonesia there are still very few companies that 

                                                 
* Corresponding author: diah_stari@yahoo.co.id 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

E3S Web of Conferences 147, 03026 (2020)  https://doi.org/10.1051/e3sconf/202014703026 
3rd ISMFR

mailto:diah_stari@yahoo.co.id


produce gelatin. Usually commercial gelatin was made from bone and cow or pork skin, 

because of that, imported gelatin is still questionable of halal status. However, gelatin also 

can be made from skin or fish bones. Fish gelatin gelatin is not at risk of containing Bovine 

Spongiform Encephalopathy and meets halal criteria so that it is safe for consumption by 

Muslims [18]. Fish gelatin can replace gelatin from cows or pigs [13].  Gelatin can be used 

as an emulsifier, binder, foaming agent and clarifier. That's why gelatin is widely used in 

the food, pharmaceutical, cosmetics and photography industries [22]. In previous research, 

we have been produced gelatin from tuna skin, but we still do not know, does fish gelatin 

we produced has similar characteristics with commercial gelatin when it was added to food. 

this research was made to compare the ice cream quality with addition commercial and fish 

gelatin.  

 

2 Materials and methods 

2.2 Materials  

In this research, we used two kinds of gelatin which are commercial gelatin and fish 

gelatin. Commercial gelatin was bought from cake shop in the market and was made from 

cow bones. Fish gelatin was made in a previous research which was extracted from tuna 

skin using the acid method. Based on both gelatin analysis, commercial gelatin has 5.9 cPs 

viscosity and 282.58 gbloom gel strength while fish gelatin has a viscosity of 6.3cPs and a 

gel strength of 302.8 gbloom. Other ingredients that were needed to make ice cream 

formulations were 60 g butter, 300 g full cream milk, 60 g low-fat milk, 60 g sugar and 

water until the total ingredients reached 500 g. 

2.3 Methods 

Ice cream were made by blending all the ingredients i.e. butter, full cream milk, low fat 

milk sugar and water. After it blended than added gelatin into the ice cream mixture. The 

concentration of gelatin used was 0.1; 0.2; 0.3; 0.4 and 0.5% for each kinds of gelatin. Ice 

cream mixture was put in an ice cream maker for 30 minutes, then the ice cream was stored 

in a freezer at -30oC for 24 hours. After 24 hours, it was analyzed overrun, total solid, 

melting run and sensory. 

Research on making ice cream with the addition types and gelatin concentrations using 

a randomized complete design with three replications. The overrun, total solid and melting 

run data were analyzed using multivariate test and for sensory analysis were analyzed using 

the Kruskall Wallis test. 

 

3 Results and discussion 

The addition of gelatin in ice cream, either commercial gelatin or fish gelatin gives a soft 

texture to the ice cream. Observations descriptively stated that ice cream added with 

commercial gelatin had no significant difference when compared to the quality of ice cream 

added with fish gelatin. Trend analysis resulted that ice cream with the addition of fish 

gelatin have the same characteristics with ice cream added commercial gelatin. Multivariate 

analysis revealed that concentrations gelatin significantly influenced the overrun of ice 

cream. It also showed that gelatin types influenced the ice cream melting run. According of 

sensory analysis, panelists like ice cream with the addition of 0.1% fish gelatin.  
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3.1 Overrun 

Overrun is a measurement the amount of air in ice cream or the ratio between gas volumes 

to liquid volume [5]. The value of the results of the overrun analysis in ice cream can be 

seen in Figure 1. The results of the analysis of overrun ice cream ranged from 15.33% to 

30.63%. The highest value of overrun was showed by ice cream that added with 0.1% 

commercial gelatin and the lowest overrun value was showed by ice cream using 0.5% fish 

gelatin.  

 
Fig. 1. Overrun of ice cream graphic 

 

The analysis showed that addition gelatin concentration will decreased ice cream 

overrun. The multivariate test showed that concentrations gelatin significantly influenced 

the ice cream overrun. More higher gelatin concentration were added to the ice cream it 

will thickened the ice cream mixture, The stabilizer increases the thickness of the dough by 

forming matrix gel and hold the dispersed liquid phase [6]. 

More thicker the dough will caused the surface tension to be even higher and it 

caused the air become more difficult to penetrate into the dough so the overrun ice cream 

will be lower [2]. Because the fish gelatin viscosity is higher than commercial gelatin, so 

the ice cream mixture with the addition of fish gelatin will be thicker and had lower 

overrun than ice cream with commercial gelatin. Results reported by [11] stated that use 

gelatin as a stabilizer in ice cream can gave higher overrun compared to CMC. 

3.2 Total solid 

The results of the analysis of total ice cream solids ranged from 37.46% to 40.77%. The 

highest value is owned by ice cream using gelatin tuna skin with a concentration of 0.1% 

and the lowest value is owned by ice cream using commercial gelatin with a concentration 

of 0.4%. The results of analysis of total solids in ice cream can be seen in Figure 2. 
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Fig. 2. Total solid of ice cream graphic 

 

The analysis showed that addition gelatin concentration will decreased total solid. 

The multivariate test showed that type and gelatin concentrations were not influenced the 

total solid of ice cream. Total solids are usually influenced by the amount of solid that 

added in ice cream mixture. Full cream milk, sugar and skim milk have high total solids 

[23]. The solid ingredient in the ice cream formulation had the same composition, so the 

total solids in ice cream will not be different for each formulation. [17] stated that premium 

ice cream quality usually have the total solids value ranges from 38-40%, because it 

contains high fat and milk. Based on that, this ice cream formulations were included 

premium ice cream.  

3.3 Melting run 

Melting run is the time required for the ice cream to melt perfectly. The results of the 

analysis of the melting run of ice cream range from 131s/g – 226s/g. The highest melting 

run is showed by ice cream which used 0.5% fish gelatin and the lowest melting run was 

showed by ice cream with 0.1% commercial gelatin. The average value of the speed 

analysis of melting ice cream can be seen in Figure 3. 

 
Fig. 3. Melting run of ice cream graphic 
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The melting speed of this ice cream is very much determined by the total solids, the 

texture of the ice cream and the intensity of sweetness. Ice cream that has a low total solids 

will cause the texture of the ice cream to be rough, causing the ice cream to melt easily 

[16]. The multivariate test showed that types gelatin significantly influenced the ice cream 

melting run. Ice cream that uses gelatin as a stabilizer will melt more easily.  

Ice cream with commercial gelatin had higher melting run than ice cream with fish 

gelatin. Because the commercial gelatin had lower viscosity and gel strength so when it 

homogenized with ice cream dough, it trapped air higher than fish gelatin. So when it kept 

in room temperature, the air inside the dough will heat up faster and it make ice cream 

mixture it was easily to melt [20]. When gelatin interacts with water, water molecules will 

be trapped in the amino acid chain which will form a cross link between the carboxyl group 

of the disulfide salt and the carboxyl group of amino acids [10].  Gelatin formed gel 

involves only secondary bonds rather than covalent bonds, so it make gelatin easily to melt 

than other stabilizer i.e. hydrocolloids (carrageenan, gum arabic) [9].  

3.4 Sensory Evaluation 

Panelist assessment stated that the type and concentration of gelatin only affected the 

texture of ice cream and did not affect the color, aroma and taste of ice cream. 

3.5 Color 

The color parameters showed that the highest score was showed by ice cream using 0.4% 

fish gelatin and 0.5% commercial gelatin while the lowest score was showed by ice cream 

using 0.5% fish gelatin. The average color score of ice creams can be seen in Figure 4. 
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Fig. 4. Color attribute of ice cream 

 
The results of Kruskall Wallis analysis of color parameters showed there were no 

significant difference (p <0.05) between treatments. Panelists stated that the color of ice 

cream using commercial gelatin and fish gelatin had yellowish color. The gelatin addition 

did not affected the color of the ice cream, it were more affected by the addition of butter. 

This is indicated that the yellowish color where came from butter color. 
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3.6 Odor 

The results of odor parameters showed that the highest odor score was showed from ice 

cream using 0.3% commercial gelatin while the lowest score was showed by ice cream 

using 0.3% fish gelatin. The value of the ice cream odor can be seen in Figure 5. 
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Fig. 5. Odor attribute of ice cream 

The results of Kruskall Wallis analysis showed there were no significant difference            

(p <0.05) between treatments. Panelists stated that ice cream with 0.3% fish gelatin had a 

little fishy odor than other ice cream with fish gelatin but it was not disturbing because the 

milk odor is stronger than the fishy odor. 

3.7 Taste 

The taste parameters showed that the highest taste score was indicated by ice cream using 

0.1% tuna gelatin while the lowest score was indicated by ice cream using 0.3% gelatin 

tuna. The average value of the panelist analysis of ice cream flavor can be seen in Figure 6. 
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Fig. 6. Taste attribut of ice cream 

 

The results of Kruskall Wallis analysis of taste parameters showed no significant 

difference (p <0.05) between treatments. Panelists stated that the addition of gelatin 

concentration did not affect the taste of ice cream even though what was added was 

commercial gelatin and fish gelatin. The gelatin or fishy taste on the ice cream were not 

detected because it were covered with sweetness from sugar and the savory taste of milk. 
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3.8 Texture 

Texture parameters showed that the highest texture score was indicated by ice cream using 

0.5% tuna gelatin while the lowest score was indicated by ice cream using 0.1% 

commercial gelatin. The average value of the panelist analysis of the texture of ice cream 

can be seen in Figure 7. 
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Fig. 7. Texture attribute of ice cream 

 

The results of Kruskall Wallis analysis showed a significant difference (p <0.05) 

between treatments. The addition of gelatin concentration was tend to increase the softness 

of ice texture. The texture of ice cream is also influenced by the type of gelatin used. The 

greater the viscosity value of the gelatin used, the softer the texture of the ice cream 

produced [3]. From gelatin characteristic, it showed that fish gelatin had higher viscosity 

and gel strength than commercial gelatin. 

4 Conclusion 

There is no different quality between both of Ice cream, more higher concentration of 

gelatin will be decreased the overrun and melting run also soften the ice cream texture 

because the viscosity was increase. Based on sensory evaluation, panelists preferred the 

taste of ice cream using additional 0.1% fish gelatin because it has soft texture than others. 

The result showed that ice cream with additional 0,1% fish gelatin had 30,63% overrun, 

40,77% total solid and 197s/g melting run. 
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