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ABSTRACT

The addition of herbal ingredients such as turmeric and ginger can increase the durability and shelf life of smoked
salted eggs. The active compounds curcumin and gingerol are thought to play a role in increasing the quality of salted
eggs. This study aims to analyze the effect of adding turmeric and ginger on the chemical and organoleptic properties
of smoked salted eggs. The method used was a Completely Randomized Design (CRD) with four treatments: Po
(control), Py (turmeric 7.5%), P, (ginger 7.5%), and P3 (combination of turmeric and ginger 7.5%), each with five
replications. The parameters observed included ash content, salt content, crude fiber, and organoleptic tests (color,
aroma, texture, and preference). The results showed that the addition of turmeric and/or ginger had a significant effect
on ash content, color, aroma and had a very significant effect on crude fiber content, but had no significant effect on
salt content, texture and preference level. The mineral and crude fiber content in turmeric and ginger contributed to
the increase in ash and crude fiber content. Meanwhile, the addition of turmeric and ginger in the salted egg mixture
does not affect the salt content, so the salty taste remains balanced, neither excessive nor lacking. The best results
were obtained in the combination treatment of 7.5% turmeric and 7.5% ginger (P3) with an ash content of 12.27%, a
salt content of 4.00%, crude fiber of 4.41%, and an organoleptic score for color of 4.07, aroma of 3.60, and a preference
level of 3.47. Thus, the use of a combination of turmeric and ginger can be an alternative in improving the quality and
durability of smoked salted eggs without changing the balance of taste.

Keywords: Chemical quality, ginger, organoleptic, smoked salted eggs, turmeric

INTRODUCTION

Duck eggs are a livestock product that is fishy taste compared to chicken eggs. One effort
affordable and easily accessible to the public. that can help overcome these two problems is to
Duck eggs have several advantages, including diversify duck egg products into herbal smoked
large size, thick shells, and comprehensive salted eggs. The salting and smoking process can
nutritional content, namely 12% protein, 11% help minimize the risk of egg damage, thereby
ash, 10% fat, 1% carbohydrates, and various extending the shelf life (Prasetyo, 2023). The
vitamins, minerals, and cholesterol (Fajarwati et addition of herbs can improve the taste and
al., 2020). However, in addition to these aroma, which can help reduce the fishy taste and
advantages, duck eggs also face a high risk of smell of duck eggs. In addition, the addition of
damage, both chemically, by microorganism herbs also contributes to increasing the nutritional
attacks and physically (Purdiyanto and Riyadi, value of smoked salted eggs (Wibowo et al.,
2018). In addition, the level of preference for 2017). The addition of garlic, bay leaves, and
duck eggs is not as high as the preference for sappanwood has been reported to have good
chicken eggs. One factor that influences the low ability to improve water, fat, and pH levels (Fauzi
level of preference for duck eggs is the stronger et al., 2022).
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The salting process using salt (NaCl)
functions to improve the taste, shelf life, and
quality of eggs. Duck eggs are often chosen as the
main ingredient in making salted eggs because
their shells have larger pores than other poultry
eggs, allowing salt to be absorbed more
effectively. (Suharno, 2019). As an innovation,
the smoking process is often added after salting
to provide a distinctive smoky taste sensation,
extend shelf life, and increase the aesthetic value
of the product. The smoking process also
functions as a natural preservative, where the
phenol compounds and organic acids produced
can inhibit microbial activity and stabilize the
color and texture of eggs (Hidayati and Putra,
2021).

Duck eggs are a livestock product that is
affordable and easily accessible to the public.
Duck eggs have several advantages, including
large size, thick shells, and comprehensive
nutritional content, namely 12% protein, 11%
ash, 10% fat, 1% carbohydrates, and various
vitamins, minerals, and cholesterol (Fajarwati et
al., 2020). However, in addition to these
advantages, duck eggs also face a high risk of
damage, both chemically, by microorganism
attacks and physically (Purdiyanto and Riyadi,
2018). In addition, the level of preference for
duck eggs is not as high as the preference for
chicken eggs. One factor that influences the low
level of preference for duck eggs is the stronger
fishy taste compared to chicken eggs. One effort
that can help overcome these two problems is to
diversify duck egg products into herbal smoked
salted eggs. The salting and smoking process can
help minimize the risk of egg damage, thereby
extending the shelf life (Prasetyo, 2023). The
addition of herbs can improve the taste and
aroma, which can help reduce the fishy taste and
smell of duck eggs. In addition, the addition of
herbs also contributes to increasing the
nutritional value of smoked salted eggs (Wibowo
et al., 2017). The addition of garlic, bay leaves,
and sappanwood has been reported to have good
ability to improve water, fat, and pH levels (Fauzi
et al., 2022).

The salting process using salt (NaCl)
functions to improve the taste, shelf life, and
quality of eggs. Duck eggs are often chosen as the
main ingredient in making salted eggs because
their shells have larger pores than other poultry
eggs, allowing salt to be absorbed more
effectively. (Suharno, 2019). As an innovation,
the smoking process is often added after salting
to provide a distinctive smoky taste sensation,

34

Sania et al.

extend shelf life, and increase the aesthetic value
of the product. The smoking process also
functions as a natural preservative, where the
phenol compounds and organic acids produced
can inhibit microbial activity and stabilize the
color and texture of eggs (Hidayati and Putra,

2021).

Turmeric contains curcuminoid
compounds, which include
bisdemethoxycurcumin, curcumin and
demethoxycurcumin. The curcuminoid

compound has antimicrobial, antioxidant, and
anti-inflammatory properties. Ginger, on the
other hand, is rich in essential oils, such as
zingiberol, which has been shown to be effective
as an antibacterial agent. Previous studies have
shown that curcuminoid compounds from
turmeric and essential oils from ginger can inhibit
the growth of pathogenic microorganisms,
including Escherichia coli, Bacillus subtilis, and
Staphylococcus aureus, and contribute to
increasing the body's resistance. (Al-Snafi, 2016;
Jain et al., 2022). Research on smoked salted
eggs with the addition of herbs has a significant
relationship in improving product quality through
its effect on various parameters, such as ash
content, salt content, crude fiber content, and
organoleptic properties. The addition of turmeric
and ginger as herbal ingredients not only provides
functional benefits in preventing bacterial growth
but also contributes to extending the shelf life of
smoked salted eggs. The content of active
compounds, such as curcumin in turmeric and
gingerol in ginger, has antimicrobial properties
that are effective in inhibiting the growth of
bacteria that cause damage. In addition, turmeric
and ginger can affect the ash content, salt content,
and crude fiber content, which play an important
role in the physical and chemical stability of the
product. In terms of organoleptic, the addition of
these herbs can improve the taste, aroma, and
visual appeal, thereby increasing public interest
in smoked salted eggs that are healthier and last
longer.

Through the use of local herbal ingredients
that are rich in benefits, this research is expected
to be able to increase the appeal and interest of
consumers in processed duck egg products,
produce innovations in food products that are of
added value and support the empowerment of
local potential, especially Cihateup duck eggs
from Tasikmalaya Regency, so that they have
competitiveness in the local and national markets.
This study aims to analyze the effect of adding
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turmeric and ginger on the chemical quality and
organoleptic properties of smoked salted eggs.

Sania et al.

RESEARCH METHODS

Materials

The ingredients used are 100 duck eggs
obtained from farmers in Sukanagalih Village,
salt, ash, bricks, turmeric, ginger, coconut fiber,
coconut shells, water. The tools used are
sandpaper, basins, stoves, pans, spatulas,
measuring cups, digital scales, jars, smoke
machines, knives, plates, spoons, trays,
measuring cups, cups, beaker glasses,
Erlenmeyer flasks, ovens, pens, notebooks.

Making Herbal Smoked Salted Eggs

In making salted eggs, the first step begins
with cleaning the eggs by rubbing them with
sandpaper which also aims to open the pores of
the eggs. After cleaning the eggs, they are coated
with salted egg dough, the dough consists of 500
grams of salt, ash, brick, and added with herbs
according to the concentration of each treatment,
namely Py (0%), Py (Turmeric 7.5%), P, (Ginger
7.5%), and P3 (Turmeric 7.5% + Ginger 7.5%).
After the dough is ready and mixed
homogeneously, the next stage of coating the
dough on the eggs must ensure that the eggs are
tightly covered with the dough without any parts
being missed. Eggs that have been coated with
the dough are stored in jars according to the name
of the treatment sample and its repetition. After
that, the eggs are incubated for 21 days. After a
21-day incubation period, the eggs are harvested
and boiled in boiling water at a temperature of
90°C for 30 minutes. The eggs are removed and
left until the egg temperature is low and put back
into the sample jar.

The salted eggs that have been cooked then
enter the smoking process. The materials used in

the smoking process are coconut fiber and shells.
Eggs are arranged into the smoke machine rack,
after all the eggs are arranged the smoke machine
is tightly closed and the smoking material space
at the bottom of the machine is lit with fire until
charcoal is formed which will produce smoke and
enter the top section containing the salted egg
rack. The smoking process is carried out for 6
hours until it is brown. After 6 hours the eggs are
removed and allowed to cool then put back into
the jar. The herbal smoked salted eggs are then
tested with parameters of ash content, salt content
and organoleptic properties.

Data Analysis

The data obtained were analyzed using the
IBM SPSS Statistics version 23 application.
Analysis of Variance (ANOV A) was used for ash
content, salt content, and crude fiber content data.
If the results showed a significant effect, the
analysis was continued with the DMRT (Duncan
Multiple Range Test) at a 5% confidence level for
ash content and salt content, and 1% confidence
level for crude fiber content. The organoleptic
test data were analyzed using the Shapiro-Wilk
normality test. If the data were not normally
distributed, an analysis was carried out using the
Kruskal-Wallis nonparametric test to identify
differences between samples, which was then
continued with the Mann-Whitney test. All
statistical analyses were performed using IBM
SPSS Statistics version 23. The mathematical
model used in this study refers to Steel and Torrie
(1996).

RESULTS AND DISCUSSION

Ash Content

Analysis of ash content in food products
plays an important role in determining quality of
the product, especially related to its nutritional
content. Ash content can also provide an

on the ash content of smoked salted eggs in
this study are presented in Table 1.
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indication of microbiological stability, because
some minerals in it have the ability to inhibit the
growth of microorganisms (Fitriarni et al., 2024).
The results of the test on the effect of adding
herbs
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Table 1. Results of ash content analysis in herbal smoked salted eggs.

Treatment Ash Content (%) Salt Content (%) Crude Fiber Content (%)
Po (Without Added Herbs) 11.86 £ 0.06* 4.45+1.12 0.57 £0.022
P1 (7.5% Turmeric) 13.97 £ 0.08¢ 4.28 £0.90 2.35+0.05°
P, (7.5% Ginger) 11.99 £0.10° 3.77 £ 0.68 7.36 +0.30°
P5 (7.5% Ginger and 7.5% Turmeric) 12.27 £0.03° 4.00 = 0.64 4.41+0.01¢

Description: Different superscripts in the same column (a,b,c,d) mean significant (P<0.05).

The results showed that the control
treatment (Po) and the addition of ginger (P,) did
not experience a significant increase in ash
content, with average values of 11.86% and
11.99%, respectively. Significant results were
shown by smoked salted eggs with additional
turmeric (P;) and a combination of turmeric-
ginger (P3), with average values of 13.97% and
12.27%, respectively. These results are consistent
with the findings obtained in the study conducted
by Fitriarni et al. (2024), which states that the
addition of herbs to food products can increase
ash content by 0.85% to 3.66%.

The best treatment of ash content
parameters is shown by P3 with a value of 12.27%.
This result is considered the best because it shows
a significant but not excessive increase, and is still
close to the ash content in the control treatment.
Other studies have shown that the ash content in

Salt Content

The results of the ANOVA analysis on the
effect of adding herbs on the salt content of
smoked salted eggs in this study are presented in
Table 1. Based on the analysis results, the
addition of turmeric and/or ginger did not have a
significant effect (P>0.05) on salt content, with
an average salt content ranging from 3.77% to
4.45%. The salt content in this study met the SNI
01-4277-1996 standard which stipulates that the
minimum limit for salt content in salted eggs is
2.00%. The findings in this study are consistent
with the results of previous studies which
revealed that the salt content in salted eggs is in
the range of 3.05% to 4.56% (Rukmiasih et al.,
2015). Other studies have also shown similar
results with a salt content range of 1.48% to
3.79% (Prasetyo, 2023). The best treatment of the
salt content parameter is shown by P3 with a value
of 4.00%, this is because the salt content
considered optimal at the consumer preference
level is in the range of 2.00-4.00% (Latipah et al.,
2017).

The addition of turmeric and ginger to the
salted egg mixture does not affect the resulting
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animal food products is in the range of 11.02% to
amaximum limit of 15.53% (Adriani et al., 2024).
Ash content that is too high does not always
indicate better salted egg quality, because it can
indicate contamination or the addition of
unwanted non-food ingredients. Excessive ash
content can also affect the sensory characteristics
of the product, such as the texture becoming too
hard (Fikriyah and Nasution, 2021). The ash
content in salted eggs refers to the remaining
minerals left after burning the sample in
laboratory analysis. The increase in ash content in
herbal smoked salted eggs is influenced by the
mineral content in turmeric and ginger which are
used as additional ingredients in the salted egg
mixture. While ginger has several nutritional and
mineral contents that are slightly lower than
turmeric (Wibowo et al., 2017).

salt content, so that the smoked salted eggs still
have a balanced salty taste, neither too little nor
too much. The ash particles function to bind
iodized salt particles and diffuse into the eggs, so
that the salt content does not change significantly
(Fadhlurrohman et al., 2021). The salt content in
salted eggs will draw water from the eggs so that
there is a decrease in water activity which will
inhibit the growth of destructive microorganisms
because most bacteria and fungi require high
water content to thrive (Putri et al., 2022).
Chloride ions produced from salt
dissociation have antimicrobial properties that
inhibit enzymatic activity and bacterial growth
(Fajriana et al., 2020). The addition of turmeric
containing curcuminoids can act as an
antimicrobial and antioxidant, curcuminoids
inhibit the growth of microorganisms and
increase the oxidative stability of smoked salted
eggs (Rohmah, 2024). The antimicrobial activity
of ginger is influenced by gingerol and shogaol
compounds which can help inhibit the growth of
pathogenic bacteria such as Sal/monella sp. and
Escherichia coli (Hernani and Dewandari, 2018).
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Crude Fiber Content

The results of the ANOVA analysis and
DMRT further test at a significance level of 1%,
regarding the effect of adding herbs on the crude
fiber content of smoked salted eggs in this study
are presented in Table 1. Based on the analysis
results in Table 1, it is known that the addition of
turmeric and/or ginger has a very significant
effect (P<0.01) on the crude fiber content of
smoked salted eggs with values ranging from
0.57% to 7.36%. Treatment with the addition of
7.5% ginger (P») produced the highest crude fiber
content of 7.36%, while the lowest content was
found in the control treatment (Po) of 0.57%.
These results are in line with research by Hapsari
et al. (2022) which showed that the addition of
herbs significantly increased the crude fiber
content of mackerel nuggets, with values ranging
from 2.34%-11.53%. Other studies also state that
the addition of herbs affects the crude fiber
content of food products, with an average value
of between 1.56%-1.88% (Rohana et al., 2022).

The best treatment of crude fiber content
parameters was shown by Ps; with a value of
4.41%, based on considerations of nutritional
balance and consumer acceptance levels. The

Organoleptic Characteristics

Sania et al.

addition of fiber to animal food products can
increase nutritional value and provide health
benefits, such as supporting digestive function.
However, the addition of fiber needs to be done
in the right proportion so as not to interfere with
the sensory quality of the product. Too high a
fiber content can have a negative impact on
sensory characteristics, such as texture and taste,
which can reduce consumer acceptance (Idrus et
al., 2016). The increase in crude fiber in smoked
salted eggs is thought to occur because the coarse
fibers from turmeric and ginger stick to the shell
surface or are absorbed into the outer layer of the
egg during the incubation process. Other studies
have shown that the active component gingerol in
ginger can penetrate the pores of the egg shell and
affect the color of the albumen, these results
indicate that certain compounds such as crude
fiber from ginger and turmeric additives can enter
the eggs during the salting process (Pundiswara
et al., 2021). The crude fiber content can also
increase due to the influence of the drying
process, high temperatures can reduce water
content thereby increasing the carbohydrate
content of the powder (Kusuma et al., 2019).

Table 1. Results of organoleptic test analysis on herbal smoked salted eggs.

Organoleptic Characteristics

Treatment Color Flavour Texture Favorites
Py (Turmeric 0% + Ginger 0%) 2.70 £ 0.652 1.97 £0.322 3.00+0.64 3.20+0.80
Py (Turmeric 7.5%) 3.20 £ 0.55% 2.80 + 0.85° 2.87+0.62 3.33+0.76
P, (Ginger 7.5%) 3.70 £ 0.60° 3.27 + 1.05% 2.73 £0.58 3.27+0.87
P3 (Turmeric 7.5% + Ginger 7.5%) 4.07 + 0.454 3.60 £ 0.85¢ 2.80+0.85 3.47+0.73

Note: Different superscripts in the same column (a,b,c,d) mean significant (P<0.05).

Color

The results showed that there was a
significant difference (P<0.05) in smoked salted
eggs with added turmeric and ginger. The
treatment with the highest average value was the
treatment with the addition of a combination of
turmeric and ginger (P3), which was 4.07, while
the lowest value was in the control treatment (Po)
with a value of 2.70. The results of this study are
in line with Pundiswara et al. (2021), which
stated that the addition of ginger flour had a
significant effect on the color of salted eggs.
Based on color testing using a colorimeter, the
increase in color was in the range of 55.93 to
66.71.

Previous studies have shown that the
addition of turmeric has a significant impact on
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increasing the intensity of the yellow color in
salted eggs. The results of Aprilia's (2015) study
stated that the higher the concentration of
turmeric extract used, the higher the intensity of
the yellow color in the egg yolk. This is thought
to be related to the curcumin content in turmeric,
which acts as a natural dye, thus providing a
color-enhancing effect on salted eggs (Widodo,
2020). The combination of turmeric and ginger
has the potential to increase the yellow color of
salted egg yolks. Turmeric contains curcumin
compounds which act as natural color pigments,
while ginger contains carotenoid compounds
which can also contribute to the coloring of egg
yolks (Maleta et al., 2018; Widodo, 2020). The
significant color increase in smoked salted eggs
with added herbs can also be influenced by the
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smoking process. During the smoking process,
the temperature and compounds in the smoke can
trigger the mMaillard reaction on the surface of
the albumen and salted egg yolks, causing a color
change. This reaction causes the egg yolk to
darken, which becomes more apparent as the
smoking duration increases (Atmaja, 2021).
Flavour

Based on the results of the analysis, it is
known that there is a significant difference
(P<0.05) in the aroma parameters of smoked
salted eggs with the addition of turmeric and
ginger. The highest average value was obtained
in the treatment with the addition of a
combination of turmeric and ginger (P3), which
was 3.60, while the lowest value was in the
control treatment (Po), which was 1.97. These
results are in line with the research of Nurmila et
al., (2023) which showed that the addition of
ginger to salted eggs had a significant effect on
aroma, with a value range of 2.80-3.90. The
essential oils in turmeric can increase the herbal
aroma of salted eggs, previous studies have
shown that the addition of turmeric increases the
aroma value in the range of 3.5 to 4.1 (Aini,
2019). Other studies also state that the
combination of ginger and turmeric, which
contain the aromatic compounds zingiberene and
turmerone, can provide a distinctive and unique
aroma to food products, but are still acceptable to
panelists (Maolani and Sukriadi, 2023).

Ginger and Turmeric are known as herbal
plants that are rich in distinctive aromatic
compounds, especially in food products. In
addition to providing aromatic benefits, the
content of essential oils and active chemical
compounds such as zingiberin, camphor, shogaol
and gingerol in ginger are also rich in properties,
one of which can overcome nausea, motion
sickness and digestive disorders. Aromatic
compounds in turmeric include turmerone,
atlanto, zingiberin and curcuminoids which also
function to prevent infections from various
diseases (Kusbiantoro, 2018). Curcuminoids are
known as color-producing compounds in
turmeric, but curcuminoids also have a role in the
aromatic profile (Suprihatin et al., 2020).

Texture

Based on the test results in Table 1, shows
that there is no significant difference (P> 0.05) in
the texture parameters of smoked salted eggs with
added turmeric and ginger. The average value is
in the range of 2.73 - 3.00. The results of this test
are in line with Nadeak's (2016) study in which
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the addition of ginger was not significant to the
texture parameters of salted eggs, the values
obtained in this assessment were higher, namely
in the range of 3.86 - 4.36, this is because the
manufacture of salted eggs uses the wet salting
method. Other studies show similar results,
where the addition of turmeric extract does not
have a significant effect on changes in the texture
of smoked salted eggs with an average value
ranging from 2.84 - 4.84 (Wibowo et al., 2017).

Turmeric  contains  starch  which
contributes to the formation of texture, while the
drying process is also thought to affect the water
content, which correlates with the final texture of
the product (Leviana and Paramita, 2017).
Similar to turmeric, the starch content in ginger is
quite high, which is around 52.9% which plays a
role in providing texture to ginger and its
processed products (Gelgel et al., 2016). The
results of the study showed that the addition of
the two ingredients with starch content did not
cause changes in the characteristics of the chewy
and crumbly texture of smoked salted eggs, so
that it was still acceptable to consumers.

Preference

Based on the data presented in Table 1, itis
known that there is no significant difference
(P>0.05) in the preference parameters for smoked
salted eggs with added turmeric and ginger. The
results table shows that the average value of the
preference parameters is in the range of 3.20 -
3.47. These results are in accordance with
research conducted by Nadeak (2016) which
showed that the level of preference for salted eggs
with additional herbal ingredients did not
experience a significant difference, with an
average result ranging from 3.90 to 4.91. This is
thought to be because the flavor or taste of
smoked salted eggs is not significantly affected
by the addition of turmeric and ginger. Based on
the results of this study, it can be seen that the
addition of ginger and turmeric does not change
the level of preference from the control, so the
addition of ginger and turmeric can be done
without reducing the level of preference for
smoked salted eggs.

Consumer preference or level of preference
is one of the key factors influencing decisions in
choosing a product. This assessment is generally
correlated with taste, but other aspects such as
color, texture, and aroma also play a role in
determining the level of acceptance by panelists.
Turmeric and ginger contain various compounds
that are beneficial for health, but can also affect
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taste characteristics, especially by providing a
bitter sensation. Turmeric contains essential oils,
which are also found in ginger. These compounds
play a role in providing a distinctive aroma and
slightly spicy taste. In addition, turmeric is rich in
curcuminoids, which are not only responsible for
its distinctive orange color but also contribute to
the bitter taste. Despite its bitter taste,
curcuminoids are known to have benefits as

Sania et al.

antioxidants and anti-inflammatories
(Kusbiantoro, 2018). In ginger, the main
compound that contributes to the bitter and spicy
taste is gingerol which has a chemical structure
similar to capsaicin in chili. In addition, shogaol,
which is formed in dried ginger, provides a
stronger spicy sensation than gingerol (Al-Snafi,
2016).

CONCLUSION

The addition of herbal (turmeric and/or
ginger) to smoked salted eggs has a significant
effect on the parameters of ash content and crude
fiber, but has no significant effect on the salt

content parameter. In the organoleptic test, the
results showed a significant effect on the color
and aroma indicators, but no significant effect on
the texture and preference indicators.

SUGGESTION

Research on the effect of adding herbs
consist of combination of turmeric and ginger on
the quality of smoked salted eggs needs to be
further developed. Further studies can include in-
depth analysis of the effectiveness of various
types of herbs in inhibiting the activity of

pathogenic microbes and their impact on the
sensory quality and shelf life of smoked salted
eggs. Evaluation of economic aspects can also be
carried out to assess the feasibility of using herbs
on a production scale.
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