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Abstract

Clove leaf 0il (Syzygium aromaticum L.) is obtained from distilling clove leaves. This study aimed to examine the
effect of clove leaf oil on the preservation of milkfish meat. Clove leaf 0il was obtained by steam distillation and purified
by a simple distillation method. The number of microbes was determined using the total plate count (TPC) method, while
the organoleptic test used a level of preference for color, smell, texture, and taste. The results showed that the pH and the
number of fish meat bacteria at a concentration of 8%, when left for one day, were 6.61 and 2.46 x 107 CFU/mL, while
the three days was 7.2 and 2.98 x 107 CFU/mL, a concentration of 10% in 1 day which was 6.64 and 2.03x10”
CFU/mL while the three days was 7.25 and 2.54 x 107 CFU/mL and a concentration of 12 % in 1 day was 6.67 and
1.83 x 107 CFU/mL while three days was 7.57 and 2.07 x 107 CFU/mL, besides that from organoleptic test data the
panelist preference rate was more significant in the concentration of 12 % then the concentration of 10 and 8 %,
respectively. The results showed that at a concentration of 12%, it was a good concentration to be used as preservation
compared to a concentration of 10 % and a concentration of 8%, both for a 1-day and a 3-days. This shows that the

higher the concentration of clove leaf oil, the greater the ability to preserve fish meat.
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Introduction
Donggala Regency is one of the clove-

producing areas in Central Sulawesi, with total
production in 2011 amounting to 7,995 tons. In
2011, Donggala Regency was the second-largest
clove producer in Central Sulawesi after Toli-toli.
The total area of clove plants in Donggala district is
3880 ha, with a total production of 1445 tonnes and
a productivity of 0.37 tonnes/ha; farmers in
managing their farming use this. Sojol District is a
sub-district in Donggala Regency, a clove
plantation. The land area contained in the Sojol
sub-district in 2011 was placed at 2,574 ha
(Gusmawati et al., 2014).

Cloves belong to the Myrtaceae family, widely
grown in several countries, including Indonesia.
This plant is used as an essential oil producer. Clove
oil can be obtained from clove oil, clove steam oil,
and clove leaf oil. The actual oil content in clove
flowers reaches 21.3 % with eugenol levels between
78-95 %, from the flower stalks or peduncles up to
6 % with eugenol levels between 89-95 %, and clove
leaves reaching 2-3% with eugenol levels between
80-85% (Hadi, 2012).

Essential oil is a type of vegetable oil that has
many benefits. Its physical characteristics are viscous

liquids that can be stored at room temperature. One
of the main characteristics of essential oils is that
they are volatile and have a distinctive aroma.
Therefore, this oil is widely used as a base for
making fragrances and cosmetics (Kataren, 1990).
Based on the research results at the Research
Institute for Spices and Medicines, clove products
in the form of leaves, stalks, flowers, clove oil can
suppress and even kill the growth of fungal
mycelium, bacterial colonies, and nematodes.
Therefore, clove products can be used as fungicides,
bactericides,  nematicides, and  insecticides
(Nurdjannah, 2004). In addition, clove oil contains
eugenol, which has eugenol activity as an
antimicrobial in the preservation process (Towaha,
2012). Therefore, vegetable antioxidants such as
eugenol in food products are a safe alternative for
health, such as in foods containing fat or oil,
including cooking oil, cheese, margarine, tomato
sauce, bread, and processed meats and cereals. In
addition, the antioxidant eugenol and its derivatives
are also commonly used in cosmetic and medicinal
products and the plastic and rubber industries
(Sharma et al., 2006).

Preservation is an essential aspect of extending
the shelf life of a food product. Especially for
products with a short shelf-life, the benefit of
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preservation is that it can reduce the metabolic rate
or even delay the metabolism of microorganisms
that can affect a food product, for example, spoilage.
One foodstuff that is susceptible to spoilage is fish
because fish is easily damaged after being caughtand
after death and is easily contaminated by microbes.
The microbial contamination causes damage and
deterioration of quality in fish. However, many
people consume fish because of its high nutritional
value (Andayani et al, 2014). So far, the
community's preservation process to make the fish
last longer is cooling and smoking/drying.

Apart from this process, the addition of
substances can also help to preserve fish. These
additives can be natural substances or artificial
substances, and usually, what is often used are sugar
and salt. Based on the regulation of the Minister of
Health No. 033 of 2012 concerning food additives,
substances that can be used to preserve food include
salt (NaCl), ascorbic acid, potassium ascorbate,
sodium nitrate, and potassium nitrite. Preservation
is generally used to maintain the freshness of fish is
by cooling, drying, and adding a substance (Hastuti,
2010). According to Oscar et al. (2009), several
bacteria such as Salmonella sp., Shigella, Escherichia

coli, Enterococci, and Clostridium often
contaminate fish.
This paper intentionally presented a

description of preserving milkfish meat using clove
leaf oil (essential), especially those from Central
Sulawesi, to increase knowledge about applying
clove leaf oil for preservation.

Methods
The tools used in this study were a beaker,
measuring cup, pH meter, thermometer,

Erlenmeyer, a set of steam distillation tools, a set of
simple distillation tools, aluminum foil, scissors,

scales, digital balance, sample container, microflow
(UV), autoclave, pycnometer, and vortex mixer.
The materials used in this study were clove
leaves, distilled water, milkfish meat, 0.9 % NaCl
solution (Merck), acetone, and alcohol solution

(Onemed).
Clove leaf 0il preparation

The first treatment was preparing clove leaf
samples from Siwalempu Village, Sojol District.
Then wash the clove leaves using clean water and let
them stand at room temperature for 48 hours, and
weigh 25 kg. After that, the water was put into the
steam distillation barrel to the specified limit, then
the clove leaves were put into the distillation barrel,
and the distillation was carried out for 8 hours.

Clove leaf oil purification

The first treatment was designing a simple
distillation device, and then the oil was put into a
simple distillation flask and distillates at a
temperature of 105 °C. Next, calculate the yield
using the following formula (Vogel et al., 1996).

weight of clove oil

% yield = x 100 %

weight of clove leaf

Characterization of clove leaf 0il specific gravity

The pycnometer was cleaned with acetone,
dried, and then heated at 20 °C. Then the
pycnometer was weighed in an empty state; after
that, the pycnometer was filled with distilled water
and then weighed again. The pycnometer was
emptied and cleaned, after which it was filled with
clove leaf oil and then weighed. Calculate specific
gravity with the following formula:

(mass of pycometer + mass of liquid) — (mass of empty pycometer)

Relative density =

Addition of clove leaf 0il to milkfish meat

Cleaned milkfish was placed in 13 different
containers. Clove leaf oil added containers 1, 2, 7,
and 8 with a concentration of 8 %, containers 3, 4,
9, and 10 with a concentration of 10 %, and
containers 5, 6, 11, and 12 with a concentration of
12 % then covered with aluminum foil. Meanwhile,
container 13 did not add clove leaf oil. In containers
1, 2, 3, 4, 5, and 6 were allowed to stand for one
day, containers 7, 8, 9, 10, 11, and 12 were allowed
to stand for three days, while container 13 is not left
to rest.

Observation parameters

Measurement of fish meat pH
According  to  Suwetja  (2007), pH

determination can be done by taking the fish meat

volume of liquid in pycometer

before and after it is preserved and then crushing it
using a blender. Next step, 5 grams of fish meat in
a beaker was added 10 mL of distilled water and
homogenized it using a stirring rod. Then the pH of
the fish was measured using a pH meter.

Observation of the number of microbes

According to Damongilala (2009), the total
plate count (TPC) method is used. The first step
was sterilizing petri dishes, Erlenmeyer, test tubes,
distilled water, and agar medium utilizing an
autoclave. Next, take the fish meat, preserved before
and after being blended. After that, the blended fish
meat is weighed as much as 10 grams, and 90 mL of
distilled water was added. Then carry out a stratified
dilution of the sample employing 10" dilution is
obtained by inserting 1 mL of the sample into 9 mL
of 0.9 % NaCl solution, 102 dilution is obtained
from entering 1 mL of sampling from 10" dilution
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into 9 mL of NaCl 0.9 % and so on up to a 10”
dilution. After that, in the 10 and 10? dilution
series, 100 pL was taken, then sprinkled on each of
the two surfaces of the NA media and spread evenly
using a triangular rod, then incubated at room
temperature for 24 hours. After 24 hours of
incubation, observe the growing colony and count
the number with the following formula (Fardiaz,
1993).

(CFU/mL) = Y colony x 1/fp x

1/disseminated inoculum

Colony

Organoleptic test

The organoleptic properties of fish meat were
then evaluated before and after preservation (color,
smell, texture, and taste). The level of color
preference is determined by observing the color shift
of the fish meat. The degree of choice for the smell
is determined by smelling the fish meat. The sense
of touch is used to measure the level of preference
for texture, while the sense of taste is used to assess
the amount of choice for flavor (Wijayanti &
Lukitasari, 2016).

Results and Discussion
Clove leaf 0il

Clove leaf oil is an essential oil distilled by clove
leaves that have dried (generally those that have
fallen). The composition of the resulting oil varies
depending on the state of the leaves and the way to
stabilize them (Megawati et al., 2010).

Several methods can manufacture clove leaf oil,
and one of the methods used in this research is steam
distillation. First, the clove leaves are washed, which

is the purpose of cleaning the clove leaves so that
there are no impurities attached to the clove leaves,
which can affect the oil content obtained, then dried
at room temperature for 48 hours weighed as much
as 25 kg. Then the distillation process was carried
out for 8 hours. This method is easy and safe for the
environment because it does not use harmful
organic solvents. Isolation by steam distillation
produces clove oil with eugenol content.

Oil produced from isolation is generally
impure, followed by simple distillation where the
basis for separation is a significant difference in
boiling point or with one of the volatile
components. The component with the lower
boiling point will evaporate first if the mixture is
heated. So after the results of refining produce clove
leaf oil as much as 1.2 kg and has a yield of 4.8%.
In the separation by distillation method, the
compounds in the mixture with a lower boiling
point will boil. The vapor then goes to the
condenser, where it condenses into a liquid once
more due to the cool temperature in the condenser
(Ledgard, 20006).

The resulting clove oil is yellowish, has a
distinctive aroma of clove leaf oil, evaporates quickly
at room temperature, and has a specific gravity of
1.057 grams/mL. According to Ardianto & Tomi
(2008), the distinctive aroma of clove oil is
determined by the presence of eugenol content and
the specific gravity of clove oil in the range of 1.030
grams/mL-1.060 grams/mL. Clove oil obtained
from distillation is applied to milkfish.

Data on the results of pH measurements, the
number of microbes, and organoleptic tests for
milkfish meat are presented in Table 1.

Table 1. Data from pH measurements and the number of microbes of milkfish meat

No Treatment pH Total of microbes (CFU/mL)
1 A 6.42 1.48 x 107

2 B 6.61 2.46 x 107

3 C 6.64 2.03 x 107

4 D 6.67 1.83 x 107

5 E 7.20 2.98 x 107

6 F 7.25 2.54 x 107

7 G 7.57 2.07 x 107

Description: A (Unresolved); B (1 day and a
concentration of 8 %); C (1 day and 10 %
concentration); D (1 day and a concentration of 12
%); E (3 days and a concentration of 8 %); F (3 days
and a concentration of 10 %) and G (3 days and a
concentration of 12 %).

pH
pH is the degree of acidity used to express the level
of acidity or wetness of a solution (Astria et al., 2014).
In this study, a pH meter was used to measure the pH
of fish meat. The working principle of the pH meter
is based on the electrochemical potential between the

known solution in the glass electrode and the solution
outside the unknown glass electrode. From the results
of the research that has been done, the pH of milkfish
ranges from 6.42 to 7.57. As shown in Table 1, the
higher the concentration of clove leaf oil, the higher
the pH obtained at each occupancy. Storage factors
influence the high, and low pH of milkfish meat with
a high pH is caused by alkaline compounds like
ammonia, trimethylamine, and other volatile
compounds. These compounds can also change the
taste and smell of fish meat. (Hadiwiyoto, 1993).
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Increase the pH of fish meat because protein and
fat are susceptible to chemical compounds. Clove leaf
oil contains chemical compounds that can denature
the protein in milkfish meat, and this results in
milkfish with the addition of clove leaf oil having a
higher pH than without the addition of clove leaf oil
(Volt & Wheeler, 1988). This is consistent with
Aprianti (2011) assertion that the number of alkaline
compounds present determines the severity of decay
is determined by the number of alkaline compounds
present; in this condition, the pH of the fish slowly
increases, and the more alkaline compounds present,
the higher the pH; additionally, the level of bias
results in an increase in the pH of fish meat.
Meanwhile, Liviawaty & Afrianto (2014) assert that
the decrease in the hardness of fish meat results in
increased activity of enzymes that spike fish meat.
This enzyme comes from fish meat and is secreted by
its environmental microbes. Overhaul by enzymes
will produce alkaline compounds, which will cause
the pH to increase.

Total of microbes

The method used in determining the number
of microbes is the total plate count (TPC) method;
the principle of the TPC or plate count method is
to grow living microorganism cells on agar media so
that the microorganisms will multiply and form
colonies that can be seen directly and counted with
the eye without using a microscope. This method is
the most sensitive method used to determine
microorganisms (Damongilala, 2009).

The media used were NA (nutrient agar)
media. NA medium was a common medium used
for water testing and dairy products. In addition,
NA media is very suitable for samples where it is
unknown what microorganisms are contained in the
selection. In this method, the dilution technique is
something that must be done. Before
microorganisms are grown in the media, the sample
is diluted using a physiological solution. The
purpose of sample dilution is to reduce the amount
of microbial content in the sample so that later the
specific number of microorganisms can be observed
and known so that an accurate calculation can be
obtained—easy dilution in colony calculations
(Fardiaz, 1993).

Table 1 shows that in each treatment, the
number of bacteria in fish meat for a concentration
of 12 % was lower than the concentration of 10 %
and 8 % for both one day and three days of
indwelling. The use of clove leaf oil includes an
antibacterial,  antifungal,  antioxidant,  and
traditionally as a flavoring agent and food
preservative because clove leaf oil contains a
chemical compound, namely eugenol. Eugenol
compounds have lipophilic properties, resulting in
adhesion to the bacterial cell membrane. The
osmotic pressure increases, causing damage to the
cell membrane and inhibiting bacterial respiration.
Inhibition of the process of respiration in bacteria
will disrupt transport in cells so that the bacteria will
experience death. In the eugenol compound, phenol

bonds will make the bacteria lysis and then die when
attached to bacterial cells. This happens because the
protein owned by fish meat experiences clumping so
that the transpeptidase enzyme  changes.
Furthermore, there was a disturbance in forming the
bacterial cell wall composed of peptidoglycan with
polysaccharide and polypeptide groups. Cell walls
that have been damaged and are not formed result
in death.

Organoleptic test

The organoleptic test of a food ingredient can
be observed in terms of color, aroma, texture, and
taste-tested from 15 panelists.

The color of a food ingredient has an essential
role in determining the quality and appeals to
consumers so that consumers can give the
impression of like it or not like it quickly (Winarno,
2004). Table 2 shows that the length of time and
concentration of clove leaf oil is very influential in
preserving milkfish meat. The quality of fresh meat
can be seen from the color of the meat itself. The
direct dye found in meat is myoglobin, a conjugated
protein compound. The brightness of the meat
color is determined by the thickness of the
oxyhemoglobin layer on the surface of the meat.
Suppose fresh meat is stored in a container that is
not transparent to oxygen. In that case, the oxygen
in the container will be depleted due to biochemical
activity and microorganisms on the surface of the
meat. So that over time, the color of the fish meat
will change color until it is yellow or colotless (the
fish meat is damaged) (Winarno, 2004).

The aroma of a food ingredient can affect the
decrease in organoleptic value. It can be seen in
Table 2, milkfish meat which has a low
concentration has experienced a reduction in value
for both one-day and three-day cultivation. The
decrease in odor value was caused by the emergence
of an additional strong odor, ammonia, and rotten
on the milkfish meat, causing the panelists to dislike
the fish meat in terms of aroma. The presence of
microorganisms in fish also results in odor changes.
This odor arises due to the emergence of ammonia
(NHj3) in the degradation of protein and HaS gas
(Widiastuti, 2007).

The texture is a feature of a material as a result
of a combination of several physical properties,
which include size, shape, quantity, and elements of
the formation of the material that can be felt by the
sense of touch and taste, including the importance
of mouth and sight (Midayanto & Yuwono, 2014)
Texture can affect value organoleptic a food by
looking at the level of preference of the panelists.
Tables 2 and 3 show that the lower the
concentration and the longer it is stored, the
organoleptic value decreases in terms of texture. The
growth of fungi on the surface of the fish meat and
bacterial activity on the inside of the fish meat
accelerates the deterioration of the quality of the
milkfish (Kaiang et al., 2016)). In addition, bacteria
and enzymes cause degradation of the binding
tissue, which causes a decrease in the texture value
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to become soft. Fish have a looser cell network
arrangement so that microbes can easily use them as
a growth medium. There is a change in glycogen to
lactic acid in this phase due to blood circulation and
reduced oxygen supplements. This change causes

the pH of the fish's body to decrease, followed by a
decrease in the amount of Adenosine Triphosphate
(ATP) and the inability of muscle tissue to maintain
its elasticity.

Table 2. Organoleptic test results data (color and smell)

No Treatment Colour Smell
SS S B TS SS S B TS
1 A 9.0 6.0 0 0 0 9.0 4.0 20
2 B 1.5 6.0 7.5 0 0 35 45 7.0
3 C 35 7.5 4.0 0 0 50 45 55
4 D 45 8.0 25 0 0 85 2.0 4.5
5 E 0 0 3.5 115 0 0 0 15.0
6 F 0 1.5 35 10.0 0 0 1.5 13.5
7 G 0.5 3.0 7.0 45 1.5 1.5 2.0 10.0
Table 3. Organoleptic test results data (texture and taste)
No Treatment Texture Taste
SS S B TS SS S B TS
1 A 40 9.0 2.0 0 5.0 8.0 2.0 0
2 B 05 6.0 85 0 45 80 25 0
3 C 1.0 55 85 0 30 75 45 0
4 D 35 7.8 4.0 0 35 80 40 0.5
5 E 0 0 1.5 135 0 0 0 15.0
6 F 0 0 2.0 13.0 0 0 0 15.0
7 G 0 1.0 25 115 0 1.5 3.5 10.0

Taste is the level of liking observed with the
sense of taste. Based on the study results, Tables 2
and 3 show that fish that have undergone storage
and have low concentrations have decreased their
organoleptic taste in terms of taste. Fish indwelling
for three days and a concentration of 8 % in taste is
very low. This is because the fish meat has been
overgrown by bacteria and fungi so the panelists'
preference for taste decreases. Clove leaf oil will have
various effects on food, and it can significantly
inhibit the growth of contaminating microbes. The
sour taste is caused by environmental factors that
support microbial growth during storage, such as
moisture content, temperature, O, so the
development of microbes will damage the meat, and
the level of consumers decreases.

The decline in the quality of the organoleptic
fish meat (color, aroma, texture, and taste) is due to
the enzymes in the fish's body that will remodel the
body parts of the fish and cause changes in color
smell, texture, and taste. Chemical activity is the
oxidation of meat fat by oxygen. The oxygen in the
air oxidizes the fatty meat of the fish and creates a
rancid odor. Changes caused by bacteria are
triggered by the damage to components in the fish's
body by enzyme activity and chemical activity.
Bacteria prefer this condition to trigger the growth
of bacteria in fish meat. The quality deterioration
process is very complex, interconnecting and
working simultaneously.

According to Andries et al. (2004), clove
extract has an antibacterial effect in inhibiting the

growth of Streptococcus mutans bacteria in vitro.
Meanwhile, Sukandar et al. (2010) stated that clove
flower essential oil inhibits the growth of B. subtilis,
B. cereus, E. coli P. aeruginosa, and S. aureus
essential oils, clove flower essential oil is more
effective against B. subtilis and B. cereus so that it
has the potential to be antibacterial.

Conclusions

Based on the results obtained, it can be
concluded that clove leaf oil is effective against
preservation in terms of pH, the number of
microbes, and organoleptic tests. The higher the
concentration of clove leaf oil, the greater the ability
to preserve milkfish meat; it was proven that the 12
% concentration was superior to the 10 % and 8 %
concentrations for both one day and three days of
indwelling.
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