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Abstract: The use of modified cassava starch and flour in this study aims to obtain the 
optimal concentration of modified cassava starch and flour ratio in meat sausage emulsion 
type products and characterize organoleptic properties in meat sausage emulsion type 
products using modified cassava starch and flour as fillers. The ingredients used are 
modified cassava starch and flour, beef obtained from the Son Haji Sonny Bandar 
Lampung slaughterhouse, chicken meat from PT. Ciomas Adisatwa Lampung, sausage 
sleeves, and seasonings used in making beef sausages. The treatment given is a ratio of 
starch:modified cassava flour with a ratio of 90:10; 80:20; 70:30; and 60:40. The sensory test 
results showed that the most preferred sensory characteristics of sausages were sausages 
with a modified 80:20 starch:cassava flour ratio treatment for the sensory characteristics of 
sausage taste and texture. As for color sensory characteristics at a ratio of 60:40; and for 
aroma sensory characteristics at a ratio of 70:30. From the sensory characteristics that are 
closer to the quality characteristics of sausages are texture and taste, it can be concluded 
that the most preferred sausage is sausage with the addition of starch and modified cassava 
flour in a ratio of 80: 20. 
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Iroduction 
  

One of the important non-meat mixtures in 
emulsion-type product formulations is filler and binder 
which is usually a material with a high starch content. 
The addition of fillers to meat products can increase 
stability, taste, water holding capacity, product slice 
characteristics, and can reduce costs meat product 
formulation (Santhi et al., 2017; Sembor et al., 2023; 
Sofyan, 2018). The use of modified cassava starch and 
flour as fillers and binders serves to absorb water that 
will be removed from meat protein when the product is 
heated. A good filling and binder must have the ability 
to hold product water during the cooking, cooling, and 
storage processes of the product (Jin et al., 2019; 
Weerasinghe et al., 2021). Fillers function to increase 
water trapping power, but have little effect on the 
emulsion, adding to the weight of the product by 
substituting some meat so that costs can be reduced, 
plays a role in the formation of structure and texture in 
compact sausages (Anggraeni et al., 2014). The addition 
of various types of flour and starch as fillers will affect 
the physico-chemical properties and organoleptic 

properties of food products (Sembor et al., 2023). 
The formation of emulsions in meat occurs when fat 

globules are dispersed in a matrix of dissolved proteins, 
water, and additives. The stability of the stem emulsion 
in meat batter is influenced by the amount of myofibril 
protein that functions as an emulsifier. Meat batter or oil-
in-water emulsion consists of protein-coated fat globules 
dispersed in a myofibrillar protein gel (Dickinson, 2012). 
Myofibril proteins will be released from the meat muscle 
at the chopping / reduction stage which will then interact 
with fat particles. As a result, dissolved protein and 
water in the meat batter mixture will form a matrix that 
envelops the fat globules resulting in an emulsion that 
will be stable after heating (Lonergan et al., 2019). 

Cassava starch and modified cassava flour (or often 
called Fermented Cassava Flour) have been widely used in 
various food products including meatballs, wet noodles, 
cookies, and biscuits (Gusriani et al., 2021). The results 
of the study of Surfiana et al (2023), showed that in 
addition to having superior physicochemical 
characteristics compared to conventionally produced 
cassava starch and flour , modified cassava starch and 
flour produced by integrated fermentation techniques 

https://doi.org/10.29303/jppipa.v10i7.8245
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have an amylograph pasting profile which is better so that 
it has better functional properties if used as a filler and 
binder in products that require emulsion properties in 
the processing process. 

The properties of starch and modified cassava flour 
are the basis for application to processed animal 
products, namely as fillers and fat binders so that the 
ability of meat to bind water (WHC) remains high (Wang 
et al., 2022). The use of modified cassava starch as a filler 
and binder contributes economically to lower 
production costs because it reduces cooking loss and 
increases product yield (Totosaus, 2009). 

Several previous studies have shown that the use of 
modified cassava starch resulted in softer chicken 
sausage characteristics compared to controls (Mahdi & 
Hosnaini, 2017). Some research results show that the 
substitution of 50% composite flour in the processing of 
chicken sausages with cassava starch produces the most 
preferred sensory properties of chicken sausages. 
Several previous studies showed that using modified 
cassava starch resulted in softer chicken sausage 
characteristics compared to the control (Mahdi & 
Hosnaini, 2017). The research results of Weerasinghe et 
al (2021), showed that substituting 50% composite flour 
in chicken sausage processing with cassava starch 
resulted in chicken sausage's most favorable sensory 
properties. In general, modified starch, especially acid-
modified starch, can improve the quality attributes of 
chicken sausages, which produces better products. 

Based on the above,the research aims to obtain the 
optimal concentration of modified cassava starch in beef 
sausage emulsion type products and characterize the 
physicochemical properties of beef sausage emulsion 
type products using modified cassava starch as filler and 
binder. 
 

Method  
 

Material 
The main ingredients used are starch and modified 

cassava flour from the research of (Surfiana et al., 2023). 
beef obtained from Son Haji Sonny Bandar Lampung 
slaughterhouse and chicken meat from PT. Ciomas 
Adisatwa. Other ingredients are sausage sleeves and 
seasonings. The equipment used includes meat grinders, 
sausage stuffers, boilers, packers, as well as other 
equipment for testing the sensory characteristics of 
sausages. 

  
Method 

The research was carried out at the Agricultural 
Product Technology Laboratory of Lampung State 
Polytechnich. The research was carried out for 6 months 
from April to September 2023. The study used the 
Langkap Random Design (RAL) method of one factor, 

namely the comparison of composite flour t (starch / 
tapioka: modified cassava flour from the research of 
(Surfiana et al., 2023) namely P 1 (90:10), P2 (8 0:20), P 3 
(70:30), and P 4 (60:40). Each treatment was repeated 4 
times. The data obtained were tested for homogeneity of 
variety with the Bartletts test, followed by variety 
analysis at the level of 5% to determine the effect of the 
treatment given. After the assumptions are met and if 
the real effect is continued with the Honest Real 
Difference test at the level of 5%. For data on sensory test 
results, a descriptive test is used from the average value 
generated from each test against sensory characteristics. 
The formulation of making sausages is presented in 
Table 1. 

 

Table 1. Sausage Formulation with the Addition of 
Starch Composite Flour and Modified Cassava Flour 
(Mocaf) 
Material Amount (%) 

Meat 58.4 
Fat 20 
Composite flour 12 
Ice 5 
STTP 0.6 
Salt 1.6 
Sugar 0.6 
MSG 0.8 
Spices 1 
 

Sausage Processing 
Prerigor meat is reduced in size. Next weighed. and 

crushing is carried out while being given additional 
ingredients in the form of fat, STTP, ice cubes, salt, 
spices, sugar, and salt. The mixture that has been evenly 
distributed is put in the sleeve. Thencooking is done to 
produce ready-to-eat sausages (Figure 1). 

 

  
Figure 1. Sausage Processing Process Flow Diagram 
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Observation 
The observation made is a sensory test of sausages 

using hedonic / preferential tests on the characteristics 
of the resulting sausages including taste, texture, aroma, 
and color of sausages. 
 

Result and Discussion 
 
Sensory Characteristics of the Resulting Sausage Taste 

The results of the variety analysis test and the 
middle value showed that the modified starch:cassava 
flour comparison treatment had a significant effect on 
the sensory characteristics of the resulting sausage taste 
preference. However, the results of further tests showed 
that between treatments did not show a noticeable 
difference at the real level of 5% and 10% (shown with 
the same letter in Figure 2).  

Taste is a chemical reaction from the combination of 
various food ingredients and creates a new taste that is 
felt by the tongue (Sharifi et al., 2023; Tepper & 
Barbarossa, 2020). Many taste attributes are determined 
by the formulation used and not by the processing 
process carried out (Mouritsen, 2015; Winarno, 2008). 
The treatment given did not show a noticeable difference 
in the sensory characteristics of the resulting sausage 
taste. The formulation of flavoring ingredients and 
fillers for making sausages has an influence on the taste 
of the product produced (Zurriyati, 2011). The taste of a 
food ingredient can come from the food ingredient itself 
and other ingredients in the product that are added 
(Battacchi et al., 2020; Prayitno et al., 2012; Yang & Lee, 
2020).  

 

 
Figure 2. Results of Favorability Testing for Sausage Taste 

Produced on Various Ratios of Starch and Modified Cassava 
Flour 

 
Sensory Characteristics of the Resulting Sausage Texture 

The results of the analysis of variety and middle 
values on the sensory characteristics of sausage texture 
preferences showed that the comparative treatment of 
starch and cassava flour used had a significant effect on 
the sensory characteristics of the desired sausage texture 

produced, while the repetition as a group did not differ 
markedly. The results of further tests showed that the P3 
and P4 treatments showed the same results, but different 
from the P1 and P2 treatments, and P2 was different 
from P3 and P4. The mean favorability value showed 
that the P2 treatment had the highest favorability value 
(3.76) (Figure 3).  

 

 
Figure 3. Results of Favorability Testing for Sausage Texture 
Produced on Various Ratios of Starch and Modified Cassava 

Flour 

 
Texture is one of the determining factors in the 

acceptance of a food product. Texture will provide 
information about the softness of the food, the shape of 
the surface on the food, and the state of the food (dry, 
wet, and moist) (Day & Golding, 2016). The texture of a 
sausage is determined by its constituent ingredients, the 
conditions during homogenization, and the processing 
process (Ismanto et al., 2020; Prastini & Widjanarko, 
2015; Ruiz-Capillas et al., 2012).  

The properties of starch and modified cassava flour 
become the basis for application to processed animal 
products, namely as fillers and fat binders, so that meat's 
ability to bind water (WHC) remains high. According to 
Zebua et al (2015), sausage emulsion is greatly 
influenced by the amount of fat and amount of water 
added, where the formation of a sturdy sausage 
emulsion will produce a solid texture and compact, if 
fibrous, then the composition of the sausage becomes 
unstable. Amylopectin plays a role in stickiness, while 
amylose plays a role in product hardness (Ambarwati et 
al., 2014). The higher the content of amylose, the starch's 
ability to absorb water and expand to become more 
prominent because amylose can form more outstanding 
hydrogen bonds than amylopectin.The use of modified 
cassava starch and flour as fillers and binders contributes 
economically to lower production costs because it 
reduces cooking loss and increases product yield 
(Totosaus, 2009). 

The results of the study of (Surfiana et al., 2023) 
showed that in addition to having superior 
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physicochemical characteristics compared to 
conventionally produced cassava starch and flour , 
modified cassava starch and flour produced by 
integrated fermentation techniques have an amylograph 
pasting profile which is better so that it has better 
functional properties if used as a filler and binder in 
products that require emulsion properties in the 
processing process. Some previous studies have shown 
that the use of modified cassava starch resulted in softer 
chicken sausage characteristics compared to controls 
(Mahdi & Hosnaini, 2017). The formation of elasticity is 
the potential for the formation of strong stickiness from 
the high levels of amylopectin (Faturohman et al., 2018).  
 
Sensory Characteristics of the Aroma of Sausages Produced 

Meat sausage is defined as a product made from 
meat that is mashed with or without the addition of 
other foods and permitted foodstuffs and put into the 
sausage sleeve with or without the cooking process 
(Badan Standarsasi Nasional, 2015). The raw materials 
used to make sausages consist of the main ingredients, 
namely meat and additional ingredients such as fillers, 
binders, seasonings, flavoring ingredients, and other 
permitted food ingredients. The filler is a non-meat 
fraction that is added in the manufacture of gels. The 
filler serves as an emulsion stabilizer, increasing water 
binding, minimizing shrinkage, and reducing costs. 
Sensory testing or testing with the senses or known as 
organoleptic testing is used to determine the 
acceptability and assess the quality of a product (Khan 
& Rahman, 2021).  

The results of the variety analysis test and the 
middle value showed that the comparative treatment of 
starch and modified cassava flour had a significant effect 
on the sensory characteristics of the favorite sausage 
aroma produced, while the group did not differ 
markedly. Further test results showed that P1 and P2 
treatments produced the same sensory characteristics of 
sausage aroma liking, The difference in preference for 
sausage aroma began at P3 treatment, which was a ratio 
of 70:30 (Figure 4).  

One of the factors that affect the aroma of processed 
meat products is the ingredients added during product 
manufacturing. The aroma caused by sausages comes 
from volatile compounds found in beef and the mixing 
of additives, and seasonings. Spices can provide flavor 
and can increase the aroma of sausages (Zurriyati, 2011). 
The aroma of processed meat products can be influenced 
by the ingredients added during the manufacture and 
cooking of processed meat products (Rauf et al., 2015). 
In addition, the addition of flour showed an increase in 
the value of panelists' liking for the aroma of the 
resulting sausage. Sensory characteristics of sausage 

aroma were most preferred in 4 treatment (modified 
starch:cassava flour ratio = 60:40). 
 

 
Figure 4. Results of Favorability Testing of Sausage Aroma 

Produced on Various Ratios of Starch and Modified Cassava 
Flour 

 
Sensory Characteristics of the Resulting Sausage Color 

The results of the variety analysis and middle value 
analysis showed that the comparative treatment of 
modified cassava starch and flour had a significant effect 
on the sensory characteristics of the sausage aroma 
produced, while the group did not differ markedly. 
Further test results showed that all treatments produced 
the same sausage aroma preference characteristics 
(Figure 5).  

 

 
Figure 5. Results of Favorability Testing of Sausage Color 

Produced on Various Ratios of Starch and Modified Cassava 
Flour 

 
The modified cassava used is white with a white 

degree value of > 90 so that it does not cause color 
differences in the resulting sausages. Overall treatment 
showed almost the same level of liking (> 3.5 with a 
neutral rating scale towards liking). Panelists judged 
that the color produced by sausages was light brown, so 
the color of the modified cassava flour used did not 
affect the color of the sausage products. The color of 
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sausages is influenced by the myoglobin content of meat. 
Myoglobin is a pigment in meat muscles composed of 
protein. Myoglobin can be oxidized at a temperature of 
80-85oC to form metmyoglobin which causes a brown 
color (Totosaus, 2009). The red color of sausages is 
caused by the heme pigment in the meat.  
 

Conclusion  

 
The 80:20 modified cassava starch and flour ratio 

treatment had the most preferred sensory characteristics 
by panelists on the sensory characteristics of taste and 
texture. As for color sensory characteristics, panelists 
liked sausages with a starch:cassava flour ratio 
treatment of 70:30, and for aroma characteristics 
panelists liked sausages with the addition of 
starch:modified cassava flour 60:40.  
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