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Abstract. The study aims to investigate the impact of incorporating black tea 

extract (Camellia sinensis) into salted eggs using the wet technique on their 

moisture level, salt content, Aw, and egg yolk color. The research used a 

Completely Randomized Design (CRD) with four treatments and four 

replications in a laboratory experiment for data collection. Data analysis utilized 

Analysis of Variance (ANOVA), and any differences were evaluated using 

Duncan's Multiple Range Test (DMRT). The treatments included T1 (no black 

tea), T2 (25% black tea), T3 (50% black tea), and T4 (75% black tea). Water 

activity (Aw), salted egg yolk color, moisture content (%), and salt content (%) 

are some of the variables examined. Research findings demonstrated that the 

inclusion of black tea extract did not have a significant impact (P > 0.05) on the 

moisture content, salt content, Aw, and salted egg yolk color. Adding black tea 

extract to salted eggs did not affect the egg's moisture content (61.39%–66.31%), 

salt content (1.08–1.51%), Aw (0.91–0.97), or yellow color (L 75.30–76.85, a* 

3.88–5.23, b* 41.75–43.65). 
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1 Introduction 

Eggs are a food ingredient rich in protein, affordable, easy to find on the market, have 

good nutritional content, and taste good so that many people like them. East Java is the 

province with the highest egg production in 2022, as much as 1,314,114.93 tons [1], 

while the consumption of chicken eggs in Kediri City, East Java Province reached a per 

capita consumption figure of 2,597 kg per week [2]. This number is still very low, so 

domestic egg consumption still needs to be increased. One effort that can be made to 

increase egg consumption is to diversify products by creating a variety of food 

products while increasing their nutritional content. Chicken eggs are cheaper and 
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easier to get in the market than other eggs, so cheaper raw materials are obtained for 

making salted eggs. There are two methods of making salted eggs, namely wet salting 

and dry salting. Making salted eggs using chicken eggs in a salt solution (wet salting) 

is an easier and more practical way than making salted eggs by coating them with salt 

dough (dry salting), but sometimes the results are not as good as salted eggs with salt 

dough coating [3]. Evaporation of water from chicken eggs soaked in tea solution can 

be reduced so that microorganisms have difficulty entering the eggs. The shelf life of 

eggs can also be extended up to 1 month because tea contains catechins which func-

tion to inhibit the oxidation process [4]. 

Salted eggs are products from livestock that have been preserved through salting to 

enhance their shelf life and impart a salty flavor.  Egg salting can be performed using 

two methods, such as the dry method, where eggs are wrapped in salt dough, and the 

wet method, where they are immersed in a salt solution. Wet salting involves immers-

ing them in a salt solution within a container for 7–10 days before incubating them in 

a secure location.  Using chicken eggs in a salt solution to make salted eggs is a sim-

pler and more practical method, though the results might not always match those of 

salted eggs encased in salt dough [3]. Consequently, extra ingredients are required to 

enhance the quality of salted chicken eggs. 

Caffeine, theobromine, theaflavin, flavonoids, thearubigin, tannins, polyamines, 

catechins, antioxidants, polyphenols, and essential oils are all found in black tea [4]. It 

is possible to minimize the evaporation of chicken eggs soaked in tea solution, mak-

ing it more difficult for germs to access the eggs. Tea contains catechins, which work 

to prevent oxidation, extending the shelf life of eggs by up to one month [5]. Com-

pared to boiled duck eggs without treatment (68.00%), the moisture content of boiled 

duck eggs in the black tea (62.72%) and green tea soaking treatments (58.75%) is 

lower [6]. Compared to green tea, black tea has a lower tannin concentration, which 

results in less denatured protein. According to the preceding statement, the purpose of 

this study was to ascertain how soaking salted eggs with tea extract affected moisture 

content, salt content, Aw, and yolk color. 

2 Materials and Methods 

The research took place at the Animal Product Technology Laboratory, Faculty of 

Animal Science, Universitas Brawijaya for making salted eggs and testing of moisture 

content and the Food Quality and Safety Testing Laboratory, Faculty of Agricultural 

Technology, Universitas Brawijaya for testing salt content, Aw, and egg yolk color. 

Completely Randomized Design (CRD) of 4 treatments and 4 replications. Data 

were analyzed by analysis of variance (ANOVA), and if differences were found, con-

tinued with Duncan's Multiple Range Test (DMRT). The treatments given were T1 

(without adding black tea), T2 (25% black tea), T3 (50% black tea), and T4 (75% 

black tea). Black tea solution is made with a ratio of 1:50 between black tea and wa-

ter. The black tea (Camellia sinensis) used is the Dandang black tea brand tea bag 

type as much as 120 grams which is dissolved in 6,000 ml of water for 16 samples. 

Variables include moisture content (%), salinity (%), water activity (Aw), and the 
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color of salted egg yolk. Method of making salted eggs [7], testing moisture content 

with the oven method [7], testing salt content with a mortar, beaker glass, filter paper, 

and magnetic stirrer [8], Aw testing with Aw meter Testo 650 [9], color testing (L * a 

* b *) of salted eggs with Color Reader Model: Konica Minolta CR-10 [10]. 

3 Results and Discussion 

Table 1 presents the result of an experiment on salted chicken eggs using black tea 

extract. 

Table 1. The average value of salted chicken eggs with the addition of black tea extract. 

Moisture content Salt content Water activity  Average color ± SD 
Treatment 

± SD ± SD ± SD L* a* b* 

T1 62.90 ± 3.01 1.50 ± 0.44 0.91 ± 0.3 75.30 ± 2.23 3.88 ± 0.76 41.75 ± 5.01 

T2 66.31 ± 2.30 1.51 ± 0.50 0.92 ± 0.3 75.93 ± 1.13 4.35 ± 1.06 43.65 ± 2.40 

T3 61.39 ± 3.52 1.25 ± 0.11 0.92 ± 0.4 76.85 ± 0.72 5.03 ± 0.35 42.80 ± 1.13 

T4 62.76 ± 3.50 1.08 ± 0.13 0.97 ± 0.3 75.60 ± 2.27 5.23 ± 1.80 43.18 ± 6.43 

Description: The moisture content, salt content, Aw, and yolk color (L*a*b*) of salted eggs 

were not significantly affected (P > 0.05) by the addition of black tea extract 

3.1 Moisture Content 

The results of this study showed that the moisture content of salted eggs was not sig-

nificantly impacted (P > 0.05) by the addition of black tea extract. Salted eggs with an 

average moisture content of T1 (62.90%), T2 (66.31%), T3 (61.39%), and T4 

(62.76%) ranged from 61.39% to 66.31%. This study's average value was lower than 

that of a study [11] that found that chicken eggs treated in a saturated salt solution for 

seven days with cherry leaves (Muntingia calabura L.) added had a moisture content 

ranging from 63.07 to 71.68%. Because salted eggs with a lower moisture content 

have a longer shelf life, it's preferable to salted eggs with a higher moisture content. 

Foods with a high moisture content are particularly susceptible to bacterial and fungal 

contamination, which can compromise their quality and perhaps cause damage while 

being stored [12]. Foods with a high moisture content are not as good as those with a 

low moisture content since it have a shorter shelf life. 

With an average value of 66.31%, T2 (25% black tea extract) had the highest per-

centage of moisture content, whereas T3 (50% black tea extract) had the lowest per-

centage of water content (61.39% on average). Although the wet method of pro-

cessing salted eggs contributes to the product's high moisture content, the amount of 

salt added during the treatment may also be a contributing factor. Because the viscosi-

ty of the soaking solution had comparatively little effect on the rate of diffusion and 

osmosis, cherry leaves (Muntingia calabura L.) at 0%, 10%, 20%, and 30% were 

added to salted chicken eggs with no difference in moisture content [11]. Tanning can 
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coat the eggshell's pores and inhibit microbe growth to preserve the egg’s longevity. 

Black tea extract has a tannin concentration of about 7.44% [6]. This indicates that the 

tannin in black tea extract is still insufficient to seal the eggshell's pores and stop the 

moisture content of salted eggs from rising. Other sources of tannin that can be used 

to make salted eggs are herbal ingredients (sapcang wood, garlic, and bay leaves) in 

salted duck eggs showing a moisture content value of 35.63–43.40% [24], lower than 

the results of this study, possibly because this study only used one type of ingredient, 

namely black tea extract. Ingredients containing tannins, essential oils, flavonoids, 

and eugenol have a better taste in salted eggs [25]. 

3.2 Salt Content 

The results of the study showed that the treatment of adding black tea extract did not 

have a significant effect (P > 0.05) on the salt content of salted eggs. Based on the 

results of the analysis of variance, the average salt content of salted eggs was ob-

tained, namely T1 (1.50%), T2 (1.51%), T3 (1.25%), and T4 (1.08%). The salt con-

tent value with the highest percentage was in treatment T2 (25% black tea extract) 

with an average of 1.51%, while the percentage of salt content in treatment T4 (75% 

black tea extract) with an average value of 1.08%. The addition of black tea extract in 

making salted eggs was known to have no significant effect, but the average salt con-

tent of salted eggs given black tea extract showed a significant decrease in each 

treatment. The salt content of salted eggs in this study did not require the criteria of 

SNI 01-4277-1996, which is a minimum of 2%. The addition of basil leaves (Ocimum 

basilicum L.) with concentrations of 5, 10, 15, and 20%) affects the salt content of 

salted duck eggs, with an average value of 2.75%-4.33% [13]. The difference in salt 

content of salted eggs is caused by the soaking ingredients, namely basil leaves (Oci-

mum basilicum L.) and black tea extract (Camellia sinensis) and different types of 

eggs. This shows that making salted eggs using chicken eggs soaked in black tea ex-

tract has a lower salt content than using duck eggs with the addition of basil leaves 

(Ocimum basilicum L.). 

It is known that the increase in the concentration of black tea extract added during 

the processing of salted eggs is what caused the decrease in salt content, which ranged 

from 1.08 to 1.51% on average. The high concentration of basil leaves (Ocimum ba-

silicum L.) added may also have contributed to the decrease in salt content because 

they contain flavonoids and tannins [14], which slow down the osmosis diffusion 

process and cause the salt content value to decrease. With an average value of 2.75–

4.33%, the addition of basil leaves (Ocimum basilicum L.) at varying concentrations 

(5%, 10%, 15%, and 20%) significantly changed the amount of salt in duck salted 

eggs [14]. Using varying quantities of tanning chemicals and salt may have contribut-

ed to the discrepancy between the two research' results. This study's higher percentage 

of black tea extract was known to lower the salt content of eggs. 
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3.3 Water Activity (Aw)  

The Aw value describes the size of the availability of water used in various activities 

and microbial growth in food ingredients [9]. The results showed that the treatment of 

adding black tea extract did not have a significant effect (P > 0.05) on the Aw value 

of salted eggs. The average Aw value of salted eggs was T1 (0.91), T2 (0.92), T3 

(0.92), and T4 (0.97). The Aw value with the highest percentage was in treatment T4 

(75% black tea extract) with an average value of 0.97, while the lowest percentage of 

Aw value was in treatment T1 (0% black tea extract) with an average value of 0.91. 

The provision of black tea extract showed that it could not affect the Aw of salted 

eggs because the treatment with the addition of black tea extract was not much differ-

ent from the treatment without the addition of black tea extract. The use of low salt in 

the treatment is thought to result in moisture content not having a significant effect, so 

that it indirectly affects Aw. 

Similar to previous studies, the average Aw value ranged between 0.91 and 0.97. 

The Aw of salted duck eggs that had 30%–60% white turmeric (Curcuma zedoaria) 

added ranged between 0.94 and 0.97. This is known to have no discernible impact due 

to the high moisture content, and the compounds in white turmeric (Curcuma zedo-

aria) are believed to be unable to lower the Aw of salted duck eggs. Low moisture 

content in an ingredients can preserve the shelf life of food goods, while high mois-

ture content food additives can impact the high Aw [14]. It is known that the moisture 

content of the black tea extract, which is added when making salted eggs, contributed 

to the high Aw value in this investigation. The amount of water in salted eggs can be 

influenced by the amount of salt used. The moisture content may decrease depending 

on how much salt is applied during the salting procedure. The principle of salting 

eggs is the osmosis diffusion process, which is the process by which an ingredients of 

moisture content is decreased by injecting it with a high concentration solution [11]. 

Salt concentration and soaking time can affect the decrease in water content and water 

activity. The mechanism occurs because the salt solution enters the egg through the 

pores of the shell. The salt solution that enters the white part goes to the yolk. Salt is 

broken down into sodium ions (Na+) and chlorine ions (Cl-). Chlorine ions (Cl-) will 

absorb water (H2O), so that the water content is reduced and a sandy texture is ob-

tained [22]. 

3.4 Color of Egg Yolk 

L* (lightness). The results of the study showed that the treatment of adding black tea 

extract did not have a significant effect (P > 0.05) on the color intensity L* (lightness) 

of salted eggs. The average value of the color intensity L* (lightness) of salted chick-

en eggs was between 75.30–76.85. The average value of the color intensity L* (light-

ness) in each treatment was known to be almost the same, this shows that the addition 

of a higher concentration of black tea has not been able to significantly affect the 

color value of L* salted egg yolks. The type of egg, steaming time and the added red 

galangal extract affect the color L* (lightness) of the egg [16]. 
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T3 (50% black tea extract) had the highest percentage of L* color intensity value 

(lightness), with an average value of 76.85. T1 (0% black tea extract) had the lowest 

percentage, with an average value of 75.30. With a yellow L* color value ranging 

from 55.06 to 65.42, the results of this study are known to be superior to those ob-

tained when ginger flour (Zingiber Officinale) is added during the preparation of salt-

ed chicken eggs [17]. The protein in chicken eggs may be the reason for the variation 

in yolk color. This protein level, which is derived from the livestock's protein ration, 

is crucial to the egg yolk's quality. The type and quantity of carotenoid pigment that 

cattle consumes is the primary determinant of egg yolk pigmentation. The color of the 

egg yolk is significantly influenced by carotenoid pigments, which can give yellow, 

orange, or red hues [18]. 

a* (redness). The results showed that the treatment of adding black tea extract did not 

have a significant effect (P > 0.05) on the intensity of the a* (redness) color of salted 

eggs. The average value of the a* (redness) color intensity of salted eggs ranged from 

3.88–5.23. The highest percentage of a* color intensity value was in T4 (50% black 

tea extract) with an average value of 5.23, while the lowest percentage value was in 

T1 (0% black tea extract) with an average value of 3.88. The addition of black tea 

extract in the manufacture of salted eggs was known to have no significant effect on 

the a* color of salted eggs, but the average value of each treatment showed a signifi-

cant increase, T1 (3.88), T2 (4.35), T3 (5.03), and T4 (5.23). Based on these average 

values, it can be seen that the higher the concentration of black tea extract added, the 

more the red component in salted eggs will increase. 

While the a* color value of salted duck eggs with the addition of basil leaves 

(Ocimum basilicum L.) ranged from 19.98 to 23.95 [13], the average a* color intensi-

ty (redness) of salted eggs ranged from 3.88 to 5.23. It is speculated that dark-colored 

essential oils contribute to this decline and make the egg yolk more like to greenish 

yellow. Black tea, which yields a dark red solution when brewed, was used in this 

investigation. Some of the catechins in black tea will be broken down during the fer-

mentation process into the yellow-colored aflavin and reddish-brown-colored arubigin 

chemicals [19]. 

b* (yellowness). The results showed that the treatment of adding black tea extract did 

not have a significant effect (P > 0.05) on the color intensity b* (yellowness) of salted 

eggs. Based on the data in Table 1, the average value of the color intensity b* (yel-

lowness) of salted chicken eggs ranged from 41.75–43.65. The color intensity value 

b* with the highest percentage in T2 (black tea extract 50%) with an average value of 

43.65, while the lowest percentage value was in T1 (black tea extract 0%) with an 

average value of 41.75. The color value b* (yellowness) in this study was higher that 

the addition of Potassium Iodate (KIO3) b* (yellowness) color of salted duck eggs 

ranged from 25.17–32.33 [20]. This is thought to be due to the loss of water content in 

the yolk of salted chicken eggs. Water content can affect the concentration of pig-

ments, so that the change in yellow color is related to the reduction of water and fat 

from the yolk. The water content of boiled duck eggs is 68.06%, decreasing to 
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67.45% after salting, so it is concluded that the water content decreases to 6.7% lower 

[21]. 

The results of this study show that the greater black tea concentration does not af-

fect the salted egg yolks b* color value. No color change occurs when any extract is 

applied during the cooking of salted eggs. The yolk of a salted egg turns orange when 

the salt content is substituted for the salting content [22]. The water content of salted 

chicken eggs will drop, and the yolk's color will turn orange due to the high salt con-

centration [23]. Adding 15% pandan leaves (Pandanus amaryllifolius Roxb) to salted 

eggs can increase the antioxidant activity and IC50 values. Likewise, organoleptic 

attributes include color, taste, texture, and aroma [26]. 

4 Conclusion 

After implementing the wet method for making salted chicken eggs, the inclusion of 

black tea extract had no effect on the salted egg’s water content (61.39%–66.31%), 

salt content (1.08–1.51%), Aw (0.91-0.97), or color (L* 75.30-76.85, a* 3.88-5.23, b* 

41.75-43.65). 

Disclosure of Interests. The authors have no competing interests to declare that are relevant to 

the content of this article.  
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