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 Crackers are one of the dry foods that can experience volume expansion 

when fried. Salted egg crackers are a form of innovation and product 

diversification in crackers, which are made using ingredients containing 

starch and various other additives. This study aims to determine the exact 

concentration in the use of sodium tripolyphosphate as a crunch in dough on 

the crispness, thiobarbituric acid (TBA) value, and organoleptic of the salted 

egg crackers. There were 4 sodium tripolyphosphate (STPP) concentration 

treatments, namely 0% (T1), 0.25% (T2), 0.5% (T3), and 0.75% (T4). This 

research method consists of experimental design, research procedures, 

parameter tests, and data analysis. The results of the analysis of the TBA 

value showed that the difference in the concentration of STPP affected the 

rancidity of the salted egg crackers, where the higher the concentration of 

STPP, the higher the TBA value. Crispness and organoleptic analysis 

showed the highest value and overall preference, namely 0.75% (T3) 

treatment. This study concludes that the difference in the concentration of 

the addition of sodium tripolyphosphate affects the crispness of crackers. 
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1. INTRODUCTION 

Crackers are a type of snack that expands in volume during frying. Crackers are included in trade 

commodities with good sales potential, which can be seen from the high level of public interest in crackers. 

In addition to the easy manufacturing process, low price, and easy-to-find ingredients, this increases the 

potential for promising cracker products to be developed. The development of crackers has been carried out 

with various modifications of other additives to improve the taste such as skin crackers, shrimp crackers, fish 

crackers, sand crackers, and others. Their crunchy texture makes crackers often consumed as a snack or side 

dish and can add to the taste and aesthetic value of the main dish [1]. Currently, there have been many 

cracker developments made with the addition of protein ingredients, such as prawn crackers, fish crackers, 

and salted egg crackers. 

Salted egg crackers are evidence of the development of cracker processing. The salted eggs are used 

as mixed ingredients with other ingredients such as tapioca flour and seasonings. The mixed dough is then 

added to hot water gradually until it’s smooth. Cracker diversification by making salted egg crackers is also a 

solution for salted egg traders or producers to extend the shelf life of salted eggs and overcome salted egg 

crackers that fail to sell. The length of the trade chain in the process of distribution and storage that is not 

quite right causes eggs to experience a decrease in their shelf life even though they have been preserved by  
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salting. The shelf life of salted eggs without being given preservation treatment (control) has a shelf life of 

only 15 days [2]. 

According to the Indonesian Ministry of Health, from the 2019 Indonesian Food Composition Table 

(TKPI) data, 100 grams of salted eggs contain 13.6 grams of protein [3]. This shows that the use of salted 

eggs in large quantities in the cracker mixture allows for an increase in the total solids in the crackers so that 

the breaking power of the crackers will be higher, or the crackers tend to be hard which can reduce the 

crispness of the crackers. According to Olgun and Aygun [4], strong peptide bonds in proteins can increase 

breaking strength because it takes a large amount of energy to break crackers. Meanwhile, a product can be 

said to be a cracker if it has a light mass and a good crispness, where the crispiness of the crackers determines 

the quality of the crackers. 

This problem can be overcome by adding a food additive in the form of a cruncher in the dough 

which is expected to help reduce the breaking strength and increase the crispiness of the crackers. The use of 

crisps can reduce the breaking power of crackers because it can increase the crackers' swelling power. The 

higher the swelling, the higher the crispiness [5]. The most commonly used crunchy ingredient is baking 

powder. Unfortunately, baking powder can increase the value of the water content because baking powder is 

capable of forming CO2 gas and water [6]. Thus, this study used a preservative in the form of sodium 

tripolyphosphate (STPP), which has the property of water-holding capacity or the ability to bind water [7]. 

These properties make it possible to maintain the shelf life, crispness, and rancidity of crackers. STPP is used 

to bind water so that the water in the dough does not evaporate easily and so that the surface of the dough 

does not quickly dry and harden. In addition, the use of STPP can add flavor, and texture, prevent rancidity, 

and improve the quality of the final product by binding to nutrients that dissolve in a salt solution [8]. Thus, it 

is possible to increase the expansion of the dough during boiling, thus the crackers have a higher swelling 

power. This research was conducted to get the right concentration for adding sodium tripolyphosphate as a 

crisp with concentrations of 0%, 0.25%, 0.5%, and 0.75% in salted egg cracker dough, as well as to increase 

the flavor of salted egg crackers. 

 

 

2. RESEARCH METHOD  

In this research there were two main ingredients used, the first one is ingredients for crackers 

production and the second one is ingredients for analysis. Experiments were conducted to determine the 

optimization of the addition of sodium tripolyphosphate as a crunchy ingredient in salted egg cracker dough 

for rancidity, physical quality, and consumer preferences. The ingredients used for crackers production were 

tapioca flour (Gunung Agung, Indonesia), salted eggs obtained from the Rasamala market which are 

produced in Ungaran, Semarang regency, and other spices, food-grade yellow coloring (Koepoe – Koepoe, 

Indonesia), and cooking oil. Meanwhile, the ingredients for analysis were distilled water, 4 M HCL, and  

0.02 M thiobarbituric acid (TBA) reagent. 

 

2.1.  The process of making salted egg crackers 

First, all the ingredients are weighed according to the measurements in Table 1. The sample uses 

two salted eggs that have been washed, then sodium tripolyphosphate is added according to each treatment 

T1 with 0%, T2 with 0.25%, T3 with 0.5%, and T4. with 0.75%. The dough preparation begins by mixing  

260 grams of tapioca flour with salt, garlic powder, pepper powder, and mushroom bouillion, then mix well. 

Add 2 salted eggs that have been boiled or steamed, halve them, then scoop them from their shells and add to 

the mixture. All the ingredients are stirred while smoothing the salted eggs in the dough. The dough was 

mixed evenly, then divided into two with the formula 70% white dough and 30% yellow dough which was 

dripped with 1 ml of yellow dye. The flour mixture that has been mixed evenly is mixed with hot water 

slowly little by little until it becomes lumpy. The smooth white dough is rolled out flat with a roller pin, 

while the yellow dough is shaped into elongated ovals. The yellow dough is rolled with the white dough and 

then wrapped in aluminum foil. The dough is boiled for 30 minutes. After the dough is cooked, let it rest in 

the refrigerator for 24 hours. After it cools and hardens, cut it thinly and dried in the sun to dry about 2 or 3 

days [9]. Crackers that have been dried, then fried in hot oil. 
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Table 1. Use of raw materials of salted egg cracker sample 
Ingredient Sample Code (%) 

0 0.25 0.5 0.75 

Salted egg  2 2 2 2 

Tapioca flour 260 260 260 260 

Salt (gr) 2 2 2 2 
Garlic powder(gr) 4 4 4 4 

Mushroom seasoning powder (gr) 4 4 4 4 

Pepper powder (gr) 1 1 1 1 
Sodium Tripolifosfat (%) 0 0.25 0.5 0.75 

 

 

2.2.  TBA value 

The TBA value test refers to [10] with modifications. Salted egg crackers as much as 5 grams and 

added 50 ml of distilled water and 5 ml of 4M HCL in Erlenmeyer and shaken until homogeneous. Once 

homogeneous, then filtered using filtrate paper. The sample filtrate was taken and distilled until the sample 

volume reached 50 ml, take 10 ml of the sample that had been distilled, then 5 ml of TBA reagent and heated 

for 45 minutes. After heating, the sample was cooled down for 10 minutes and diluted to 10 ml with 

aquadest. After that homogenized using a vortex, and then read with an absorption spectrophotometer at a 

wavelength of 528 nm. The results obtained are recorded and calculated. The TBA number is defined as mg 

of malonaldehyde per kg of sample. The result of the analysis of TBA Values is calculated using (1). 

 

TBA number =  
𝑠𝑎𝑚𝑝𝑙𝑒 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 × 𝑑𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 × 7.8

𝑠𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡
 (1) 

 

2.3.  Physical analysis 

The crispness test used the Lloyd Instruments texture analyzer puncture method [11]. Testing was 

carried out with a probe (spherical with a diameter of 0.5 cm) and Nexygen software on a personal computer 

(PC) linked to the texture analyzer. Calibrate texture analyzer form software to clear it of all products. Place 

the sample onto the plate that has been installed. Fill in the file ID and file number and make sure where the 

data file will be saved on Nexygen software. Click ‘start’ and the machine will start the measurement. The 

graphs will be formed on the monitor as well as numerical data. 

 

2.4.  Sensory analysis 

Organoleptic testing was carried out using 25 trained panelists. In this test, panelists were asked to 

give personal assessments of sensory characteristics which included color, taste, aroma, and product overall. 

Rating is written in numbers 1-5. The color assessment was seen based on the color from brown “1” to white 

“5”, in the taste assessment it was assessed from very not tasty “1” to very tasty “5”, in the aroma assessment 

it was assessed from a very rancid smell “1” to very does not smell rancid “5”, and in the overall assessment 

the panelists judge based on the preferences of the four previous characteristics, namely liking “1” to very 

liking “5”. 

 

2.5.  Statistic analysis 

Data analysis was performed using data obtained from the analysis of TBA values and crispiness 

was analyzed by analysis of variance (ANOVA) with a significance level (p<0.05) to determine the effect of 

the treatment. If there is a significant treatment effect, proceed with the Duncan Multiple Range Test to 

determine the differences between the treatments given. In addition, the data obtained from the organoleptic 

test was tested by the Kruskal-Wallis test. Data analysis was performed using SPSS 26.0 software. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Analysis of salted egg crackers TBA value 

The results show the rancid value of crackers which can be seen in Figure 1. Based on Figure 1, it 

can be seen that variations in the concentration of sodium tripolyphosphate in the dough for salted egg 

crackers have a significant effect on the TBA value. The TBA values obtained from salted egg crackers with 

the addition of sodium tripolyphosphate ranged from 3.8–12.2 mg.mal/kg which was obtained by the 

ANOVA test followed by the Duncan test. The lowest rancidity was in the 0% treatment, namely  

3.8 mg.mal/kg and the highest rancidity was in the 0.75% treatment. So, it can be concluded that the more 

STPP added, the more rancidity of salted egg crackers will increase. The use of STPP can maintain fat in 

salted egg crackers. This is a factor for rancidity to occur more quickly. The fat in salted egg crackers also 

comes from the frying process with oil. The heating process causes the STPP polymer chains to shorten so 
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that the reactivity of the STPP chains becomes stronger to bind water and fat [12]. This is also related to the 

decrease in crispness when using STPP above 0.5%. Shorter STPP polymer chains are stronger to bind water 

during storage, making it easier for crackers to become moist or soggy. 

The rancidity of the crackers is also caused by the frying factor and the long storage time. Frying 

crackers with oil can affect the fat content of the crackers. Fat content can cause rancidity reactions and 

change the taste and aroma of the product so that it can affect shelf life [13]. Reduction of fat content after 

frying can be reduced by using a spinner in draining, unfortunately, this was not done in this study. During 

storage, oxidation reactions can occur in crackers if oxygen is present in the packaging [14]. 

 

 

 
 

Figure 1. TBA value of crackers with the addition of STPP. Data are shown as Mean ± Standard Deviation, in 

which different superscripts on the bar indicate significant differences between treatments (p<0.05). 

 

 

3.2. Crispness test result 

Crispness is a condition where the volume of space in the material filled with water evaporates 

during frying, then the space is filled with air so that the volume of the final space is greater than the volume 

of the initial space after being drained from the frying oil. Crispness is the main quality characteristic of 

cracker products [15]. The crispiness is also influenced by the density of the crackers, where the density of 

the crackers will affect the density of the material. The denser the ingredients in the crackers, the harder the 

crackers. The low cracker density is supported by the amylopectin component in the cracker dough starch 

which will also increase its swelling power [16]. 

The average value of crispness of crackers can be seen in Figure 2 where the crispness value 

increases up to 0.5% treatment. The results showed that the crispiness of salted egg crackers added with 

STPP to the dough ranged from 1652.11–1730.14 gf. The smallest crispiness value in the 0% treatment was 

1403.26 gf. The crispiness of salted egg crackers had the highest crispiness in the treatment with the addition 

of 0.5% STPP, namely 1730.14 gf, then there was a decrease in crunchiness in the treatment with the addition 

of 0.75% STPP, namely 1615.39 gf. The addition of STPP to the cracker dough affects the level of product 

crispiness. 

Sodium tripolyphosphate can thicken cracker dough and provide good physical properties to 

crackers. The use of STPP with a concentration of 0.5% gives the highest crispiness. In a previous study [17], 

the use of STPP instead of cans could provide good physical characteristics to the volume of cracker 

expansion. STPP can affect the volume of dough expansion because of the bond between starch and 

phosphate diester which can strengthen and stabilize the dough. The use of STPP in cracker dough forms a 

cross-linking modification, namely cross-linking by replacing the -OH group with another functional group. 

In this case, there is a replacement of the group with a phosphate group from STPP. Sodium tripolyphosphate 

is a material that can function as a cross-linking agent by changing the starch structure to make it stronger 

and as a reagent that strengthens the bond between amylose and amylopectin [18]. This cross-linking can 

increase the strength of starch granules which prevents damage to the gelatinization process [19]. Thus, the 

use of STPP with the right concentration can affect the swelling volume of the dough which affects the 

swelling and crispness of the crackers when fried. The more used STPP in crackers, it tends to reduce the 

water content and increase the swelling volume, so that the crackers become crunchier [20]. In addition, the 

function of STPP can increase the water-holding capacity of proteins. The greater the concentration of STPP 

added, the greater the water-holding capacity (WHC) in the product [21]. Phosphate compounds in STPP can 

increase the water-holding capacity of the product. Phosphate compounds in food function to increase the 

capacity of water entrapment, so they can maintain moisture [22].  

The decrease in crispness in the product with 0.75% treatment can be caused by the excessive 

concentration of STPP in the dough which can limit the reduction in swelling power when the dough is 

cooked. The decrease in swelling power due to too much STPP concentration reduces the ability to bind 
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water because there are more phosphate binders by amylose or amylopectin molecules which cause swelling 

to be limited [23]. Limited swelling causes the dough's swelling to decrease and reduces the crunchiness of 

the salted egg crackers after frying. Other factors that reduce crispiness are packaging and storage time. 

Storage time is also a factor as more water content is stored and bound in the crackers which causes a 

decrease in the crispiness of the crackers. The thickness of the low-density polyethylene (LDPE) plastic 

packaging material is easily penetrated by moisture with changes in temperature and storage time [24]. In the 

0.75% STPP treatment, it tends to absorb moisture more easily during storage. This is due to the shortening 

of the STPP polymer chains during frying which increases the rancidity and water content because the 

polymer chains become stronger in binding fat and water. 

 

 

 
 

Figure 2. The crispness value of crackers with the addition of STPP is as much as 0% (T1), 0.25% (T2), 0.5% 

(T3), dan 0.75% (T4). Data are shown as mean ± standard deviation, in which different superscripts on the 

bars indicate significant differences between treatments (p<0.05). 

 

 

3.3. Organoleptic test result 

Organoleptic parameters were evaluated by 25 panelists, where the parameters tested included 

aroma, taste, color, crispness, and overall. The results of the organoleptic analysis of salted egg crackers are 

presented in Table 2. Based on organoleptic testing in taste, aroma, and overall, the highest organoleptic 

value was obtained in the 0.5% sodium tripolyphosphate treatment, and the lowest value was in the 0.25% 

treatment. In the organoleptic test results for the level of color preference and crispness, the highest value 

was obtained in the 0.5% treatment, and the lowest value was found in the 0% treatment. The administration 

of sodium tripolyphosphate had a significant effect on the taste, color, and crispness of the salted egg 

crackers. Overall, the panelists preferred crackers to the 0.5% STPP treatment. 

The use of sodium tripolyphosphate gives a significant taste to salted egg crackers. The savory taste 

is obtained when using STPP at a concentration of 0.5%. STPP provides a savory taste and density, 

especially for foods that contain starch [25]. Whereas in terms of color, the addition of STPP to the salted egg 

cracker dough gave a brighter color (yellowish white), compared to the cracker mixture that was not given 

STPP which produced a brownish-yellow color. The addition of STPP is intended to increase color and 

reduce free water content which can reduce microbial growth [26]. The decrease in the value of color 

preference in the 0.75% treatment was also due to the increased concentration of STPP. The higher the 

concentration of STPP, the more phosphate groups will bind to starch, resulting in a brownish color [27]. 

The level of preference for salted egg crackers produced the highest value in the 0.5% treatment 

with a damage value of 3.96 which showed a fairly high value. The rancidity of crackers can also be seen 

from the TBA value in Figure 1. The lowest TBA value is 3.8 mg.mal/kg which has shown rancidity. The 

rancidity of crackers is also caused by storage and packaging factors that affect the oxidation of crackers. 

Polyethylene (PE) plastic as packaging for crackers in this research has a low density that is not airtight, thus 

allowing auto-oxidation to occur. The increase in total oxidation value (TOTOX) is directly proportional to 

storage time because oxidation in crackers can occur by auto-oxidation due to the presence of O2 and can 

continue to occur during storage [28]. 

The low water content in the crackers also increases the crunchiness of the crackers. The highest 

level of crispiness of salted egg crackers is at a concentration of 0.5% and the lowest is at a concentration of 

0.75%. The level of crispness of crackers will be increasingly crispy directly proportional to the level of 

concentration of STPP added because the expansion volume also increases [29]. However, STPP 

concentrations that exceed 0.5% can limit the expansion of the dough on crackers. In the treatment of the 
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addition of 0.75% STPP, there was a decrease in the level of preference for crispness, this was due to a 

decrease in swelling power. The decrease in swelling power occurs because too much STPP concentration 

makes starch molecules bind to phosphate from STPP rather than bind to water, thus limiting dough swelling. 

This causes the bonds between starch molecules with stronger hydrogen bonds so that the development of 

starch is limited [30]. 

 

 

Table 2. Salted egg crackers organoleptic test result 

Parameter 
Sample code (%) 

0 0.25 0.5 0.75 

Flavor  3.64±1.07a 3.12±0.78abc 4.04±0.84b 3.80±0.91c 

Color 1.36±0.49ab 2.72±0.84ab 3.88±0.52a  3.56±0.82b 

Scent 3.68±0.85a 3.52±0.96b 3.96±0.73c 3.88±0.83d 

Crispness 3.56±1.19a 3.72±0.94a 3.76±1.09a 3.04±0.79b 

Overall 2.92±0.70a 2.56±0.58b 3.12±0.78a 3.04±0.68a 

Content: T1: 0%, T2: 0.25%, T3: 0.5%, T4: 0.75%. Data are shown as mean ± standard deviation where different superscripts on rows 

indicate significant differences between treatments (p<0.05) 

 

 

4. CONCLUSION 

The use of STPP in the salted egg cracker dough of as much as 0.5% produced a crisper product and 

was quite liked by the panelists because it had a savory taste, yellowish white color, and a non-rancid aroma 

even though it had a fair high TBA value. 
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