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Meatballs is a processed animal product that is very popular 
and consumed by most people in Indonesia. According to 
the results of the national socio-economic survey conducted 
by the Central Bureau of Statistics in 2017, the daily 
consumption of beef meatballs in Indonesia from 2013 to 
2017 has increased by 0.58 percent per year, this is due to 
an increase and change in people's lifestyles that tend to 
choose processed products that are practical and ready to 
serve. One of the aspects used by consumers to determine 
whether a product is good or not is quality, because quality 
is an important factor that influences the decision of every 
consumer to buy a product. The quality that needs to be 
considered in meatball products is elasticity. The chewy 
texture of meatballs is determined by the meat used as the 
main ingredient in its manufacture and can also be 
influenced by food additives such as Sodium Tripolyposphat 
(STTP). STTP is a chemical that has the ability to thicken 
food. Therefore, in an effort to reduce the use of chemicals, 
this study aims to improve the quality of meatballs by 
modifying proteins using enzymes, namely 
transglutaminase enzymes, which can improve the quality of 
texture and specific volume of meatballs so as to increase 
the selling value of these products. The results of protein 
modification show that the increase in the quality of the 
texture of 39% chewiness compared to without modification, 
so that the more the addition of enzymes will make the 
texture quality more chewy. while the flavour increased by 
11,90% and brightness increased by 35%. 
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Introduction 
Meatball products are animal-based processing that is very popular and consumed 
by most Indonesians. International trade is one of the efforts to improve the growth 
and development of the economy. (Priyadi et al., 2022) According to the results of 
the national socio- economic survey conducted by the Central Bureau of Statistics 
in 2017, the daily consumption of beef meatballs in Indonesia from 2013 to 2017 has 
increased by 0.58 percent per year (BPS, 2017). Strategy in marketing plays a 
strategic role in the success of a product in reaching consumers. (Fathor & 
Fatmariyah, 2023) Several studies emphasize customer loyalty as the core of sales. 
(Jannah & Pranjoto, 2023) This is due to an increase and change in people's 
lifestyles that tend to choose processed products that are practical and ready to 
serve. The quality requirements for meatballs according to SNI are a normal meatball 
smell or a distinctive smell of the meat used, a savory taste, a normal color (grayish), 
a chewy texture, and does not contain harmful food additives (National-DSN, 1995). 
Economic growth is the process of increasing output per capita in the long term. 
(Wildan et al., 2020) The good taste and chewy texture cause meatballs to be 
favored by all groups.  

One of the aspects of determining the quality of meatballs used by the public to 
determine whether a meatball product is good or not is the level of chewiness. Because 
chewiness is the most important parameter of the texture- forming part that consumers 
consider in determining the quality of meatball products. According to Chakim et al. (2013). 
Digitalization empowers customers more and makes businesses think about how to win the 
market. (Jannah, 2021)The quality of meatballs can also be based on their physical and 
sensory properties. Human resources have so far been the most important asset for 
organizations. (Safrizal et al. 2020) The physical and sensory properties of a product are 
important to note because they will affect product quality and also public acceptance of the 
product. Physical properties of meatballs include tenderness while sensory properties include 
color, texture, aroma and taste. Bright color and distinctive aroma are the characteristics of 
making meatballs.  

The chewy texture of meatballs is determined by the meat used as the main 
ingredient in making meatballs. In addition, it is also influenced by additional ingredients such 
as chewy ingredients that are commonly found and used by meatball makers, namely the 
addition of Sodium Tripolyposphat (STPP). The current sources of competitive advantage are 
innovation and creativity. (Safrizal, 2023) STTP which is a chemical that has the ability to 
develop and thicken food. The use of Sodium Tripolyposphat (STPP) can cause bitterness if 
excessive and if consumed continuously it will interfere with health.  

Efforts to reduce the use of chemicals can also improve the quality of meatballs by 
modifying proteins using enzymes. High quality of service and client-based communication 
with AI-enabled services are determined by Quality of Experience (QoE). (Padmapriya et al., 
2023) One of them is the enzyme transglutaminase. The company must ensure quality for its 
sustainability. (Wildan, 2020) Transglutaminase works by catalyzing the transfer of acyl 
groups from lysine amino acid residues on one protein to carboxyamide groups on glutamine 
amino acid residues on the same protein or other proteins (Nuraisyah et al., 2018). The 
enzyme can be applied to various products from the food, non-food and health fields (Sidauruk 
et al., 2017). Another study explains that hospitality is not an absolute factor that can enhance 
a tourist destination. (Arief et al., 2022) Therefore, this research tries to study the 
transglutaminase enzyme that can improve the texture and specific volume of meatballs. 

 
RESEARCH METHODS 
Tools and Materials  

Some of the tools needed in the implementation of this research include texture 
analyzer, color reader, pH meter, erlenmayer, oven, desiccator, thermometer, analytical 
scales, meat grinder (blender) knife, cutting board, spoon, pot, basin, stirrer and stove. The 
materials used in this study were meat transglutaminase enzyme, ice cubes, tapioca flour, salt 
(NaCl) and garlic.  
Procedure 
a. Sample collection  
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The samples used in this study are meatballs, where the main raw material used in 
the form of beef is obtained from the kamal market in the village of bangkalan kab. Bangkalan. 
Samples that have been obtained are tested at the Madura Trunojoyo University Laboratory. 
b. Milling I  

The initial stage in making meatballs is the grinding technique. The meat milling 
process is one of the most important processes in making meatballs. The meat milling process 
is one of the meat processing processes that aims to crush and smooth the meat for further 
processing. Fresh meat that has been selected and removed veins, then cut into small pieces 
to facilitate the grinding process. Furthermore, ice cubes are added during the grinding 
process to maintain the elasticity of the meat, so that the resulting meatballs will be more 
chewy.  
C. Milling II  

The second grinding in making meatballs usually involves the addition of additional 
ingredients. Meat that has been pulverized is mixed with spices that have been mashed and 
tapioca flour. Furthermore, it is ground again so that the meat, spices and tapioca flour can 
mix until homogeneous by forming a smooth dough. The addition of tapioca flour in making 
meatballs serves to increase volume (meat substitution), thereby increasing water binding 
capacity and minimizing shrinkage.  
d. Enzyme addition  

The next process is adding enzymes to improve the chewiness texture of the 
meatballs. The process of adding enzymes is carried out after the meatball dough is mixed 
until smooth. Mix the enzyme evenly into the dough. Make sure to mix evenly, so that the 
enzymes work effectively.  
e. Hand molding 

 The next technique is the molding process can be done by hand, namely by 
clenching the dough and then pressing it so that the dough that has solidified will come out in 
the form of a circle, it can also be used with a small spoon to print it. Printing meatballs aims 
to produce a uniform size and shape of meatballs when boiling.  
F. Boiling I  

60oC and 70oC Next, the boiling process I, namely the meatball dough that has been 
molded, is put into a pot that already contains hot water with a temperature of 60 oC and 70 
oC then let stand for 30 minutes.  
g. Boiling II  

100oC (Meatball maturation) The next process of boiling II is by increasing the 
temperature to 100 oC which is carried out until the meatballs are cooked which is indicated 
by the floating of the meatballs on the surface of the water. 

 
Testing Parameters  
Texture Test  

Texture is the quality of food ingredients that can be seen by the level of chewiness. 
In addition, chewiness or springiness is a forming part of the texture that consumers take into 
account in assessing the liking and acceptance of meat and its products.  
Color Test  

The color test is an important factor in determining a product's visual appeal and 
consumer perception of it. Color is also a very important component to determine the quality 
or degree of acceptance of a product. Unattractive food will create a bad impression of the 
food.  
Organoleptic Test  

Organoleptic testing needs to be done to see the level of consumer acceptance of a 
product. The panelists used in this study were 10 people. Taste is an important factor for 
determining consumer acceptance of food products. 
 
RESULT  
Texture Test 

The results of testing the texture of chips using a texture analyzer are shown 
in Table 1. 

Table 1 
Texture Test Result 
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No   Suhu Perebusan  

 Sampel 60OC  70 OC 
1. Kontrol 16,26%  8,05% 
2. (E1) 0,5% 12,3 %  18% 

3. (E2) 1% 22%  23,39% 

 

 
 

Figure 1 
Graph of Texture Test 

 
The results of texture testing using a texstur analyzer showed that the results of 

meatball products without treatment or control with a boiling temperature of 60 oC were 
16.26%, the control sample with a boiling temperature of 70 oC obtained a result of 
8.05%. Based on the results of texture testing on samples with the addition of 0,5% 
transglutamniase enzyme with a boiling temperature of 60 oC, the result was 12.3%, with 
a boiling temperature of 70 oC, the result was 18%. While  the  sample  of  adding  1%  
transglutaminase  enzyme  with  a  boiling temperature of 60 oC obtained a result of 22% 
and a boiling temperature of 70 oC obtained a result of 23.39%. So it can be concluded 
that the addition of 105% transglutaminase enzyme in meatballs has a chewier texture 
than the addition of 87% transglutaminase. Based on the results of the table data and the 
texture test graph, it shows that the addition of transglutaminase enzyme to the 
quality of meatballs has increased (has a significant effect), the higher the concentration of 
transglutaminase enzyme added will make the meatballs more chewy. This is because 
transglutaminase stimulates the formation of protein cross-links (cross linking)  so  that  it  
causes  a  denser  texture  and  improves  textural  properties (Nugroho & Rianingsih, 2019). 

Table 2 
Meatball Color Test Results 

No   Suhu Perebusan  

 Sampel 60OC  70 OC 
1. Kontrol 36.4  38.3 
2. (E1) 0,5% 40  42.5 

3. (E2) 1% 38.26  40.63 
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Figure 2 

Graph of Color Test Results 
The results of testing the color of meatball products using a color reader get 

different results, where the parameters produced are *L or the level of brightness, *a which 
shows red and green colors, and *b shows yellow and blue colors. The results obtained from 
meatball products with a control sample of boiling temperature 60 oC resulted in a color 
brightness of 36.4; this indicates that the sample has a moderate level of brightness. The 
control sample with a boiling temperature of 70 oC produces 38.3 which shows brightness. 
The color results obtained in meatball products with 0.5% transglutaminase enzyme with 

boiling temperature 60 oC is to have a brightness level of 40. The 70 oC temperature 
boiling sample has a brightness of 42.5. The color results obtained in meatball products  with  
1%  transglutaminase enzyme  with  a  boiling  temperature  of  60 obtained a brightness of 
38.26. While the 70 temperature boiling sample obtained a brightness result of 34.63. Based 
on the results of the table data and the color test graph, it shows that the higher the boiling 
temperature will produce a brighter color. This is caused by the Maillard reaction during the 
meatball boiling process, resulting in a brighter color in the meatball product. Maillard reaction 
occurs due to the  reaction  between  carbohydrates  (reducing  sugars)  with  amino  groups 
(Winomo, 2004). 
Organoleptic (Taste) 
The results of testing the color of meatball products using 10 panelists are presented in 
table 3. 

Table 3. 
Organoleptic Test 
Results (Taste) 

 
No   Suhu Perebusan  

 Sampel 60OC  70 OC 
1. Kontrol 3,7%  3,4% 
2. (E1) 0,5% 3,8%  3,8% 
3. (E2) 1 % 3,8%  3,9% 
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Figure 3 

Organoleptic Test Results (Taste) 
Table 3 shows that the results of organoleptic testing on the taste parameters of 

meatballs show that the control treatment meatballs with the addition of transglutaminase 
enzyme have no effect on the taste of meatballs. The results of the organoleptic test on the 
taste parameters of meatballs with a taste that is somewhat preferred by panelists. This is 
because the percentage of raw materials and additives used between treatments in the 
process of making meatballs is not different. So that the taste of the meatballs produced also 
has the same taste. The flavor formed in the meatballs is caused by the presence of 
seasonings such as salt and garlic in the dough. According to Ardianti et al. (2014), it 
explains that meatballs that are generally liked are meatballs that still have the flavor of the 
meat used.  The  flavor   is   largely  determined  by  the   constituent  ingredients  or 
composition. The more concentration of additional ingredients that are given, the more the 
resulting flavor will be felt when felt by the tongue. According to Purwanto et al. (2013), the 
flavor of the product is strongly influenced by the constituent ingredients. The high and low 
composition added will affect the taste.  
CONCLUSSION 

Improving the quality of meatball products can be an effective strategy to increase 
selling value and create added value for consumers, so that the quality of meatball products 
is improved through enzymatic modification with the addition of transglutaminase enzyme. 
Based on this study, the addition of transglutaminase enzyme with a concentration of 0.5% 
and 1.0% using a temperature of 60 oC and 70 oC showed a significant effect that the best 
treatment of meatball products was with the addition of transglutaminase enzyme 1.0%, 
resulting in a more chewy meatball quality. While the brighter color was obtained at 70 oC. 
The average improvement in texture quality of meatball products is 39%, taste 11.90% and 
color or brightness 35%. 
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