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Abstract: The clove plant has an influence on utmost microorganisms, that include
bacteria whether positive or negative for the Gram stain, as cloves are considered an
antibacterial. On this basis, water and alcohol at a concentration of 96% were used as
solvents to obtain the aqueous and alcoholic extract at a concentration of 5% and 10%,
respectively. In the recent study, 80 samples of Gram-positive and negative bacteria were
taken, and 20 samples were used as control. 20 samples of gram-positive bacteria were
treated with aqueous extract of the clove plant at a concentration of 5% and 10%. Samples
of the same type of bacteria were treated with alcoholic extract at a concentration of 5%
and 10%, and 40 samples of negative bacteria were treated with gram stain with aqueous
extract of cloves at a concentration of 5% and 10%. Samples of the same type bacteria and
treated with alcoholic clove extract at concentrations of 5% and 10%. The study showed
the ability of the aqueous extract of cloves at a concentration of 5% and 10% to inhibit the
growth of gram positive bacteria, as well as the ability of the alcoholic extract to inhibit the
growth of the aforementioned bacteria. The results were consistent with the ability of the
aqueous and alcoholic extracts at a concentration of 5% and 10% to inhibit the growth of
Gram-negative bacteria. The ability to inactivate the aqueous and alcoholic extract was
observed at a concentration of 10% more than 5% for both Gram-positive and Gram-
negative bacteria. The present study reflected the clove plant to have an actual influence
against microbes, also with supplementary laboratory studies of the clove plant, it may be
one of the antibiotics that will be used in the future to extravagance microbial infections.
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1. INTRODUCTION

Cloves are a small, evergreen, perennial tree. It is a type of beautiful spice known for its
wonderful flavor, which made it used as a type of spice. It has a conical shape with a four-
parted flower. It belongs to the clove family. Its flowers are picked twice a year and dried. Its
buds turn from red to brown after drying and have a pleasant aroma. It has a strong aroma
and is one of the oldest and most famous spices. Its shape resembles a nail and is its most
widely used part. The clove tree is classified within the Asian family, which is known for its
medium size, as its length ranges between (8 to 12) meters.

The clove tree brings many benefits. Its origins go back to eastern Indonesia and it grows in
coastal areas that are about 200 meters above sea level. The clove tree’s flower buds begin to
grow 4 years after planting, as they are picked either by hand or by chemical methods, thus
forming the commercial part of the clove tree. Regarding the names of cloves, in the Arab
world, cloves are known as nails due to the resemblance between them and nails. They are
also called cloves.

It was used for its strong aromatic smell, and cloves were used for centuries in various fields.
Different types of spices, such as thyme, cinnamon, and mint, were known for their ability to
act as food preservatives, and were considered medicinal substances due to their antioxidant
and antimicrobial effects. Cloves contain 20% volatile oil and eugenol oil, which It has an
anesthetic property, in addition to several minerals such as phosphorus, sodium, iron,
magnesium, potassium, calcium, manganese, and some acids such as hydrochloric acid. It
also contains vitamins (C and K), calcium, magnesium, and fiber, and it contains eugenol,
which helps relieve pain and kill germs. Recently, these and other properties of spices in
general and cloves in particular have been proven, as it was found to have an anti-bacterial
and anti-fungal effect and properties that make them anti-cancer, and cloves specifically were
found to contain effective and powerful antioxidants in addition to their anti-microbial
activity compared to other spices.1

As for the benefits of cloves, they contain fiber, vitamins, and minerals that make adding
them to foods beneficial for health, whether in their whole or powdered form, in addition to
the fact that they contain important elements to maintain the health of the body, as they are
low in calories.2

One of the health benefits of cloves is the prevention of constipation, as cloves contain fibers
that help prevent constipation and strengthen the immune system. Vitamin C in cloves can
help strengthen the immune system and maintain bone health, as it contains manganese,
which It is involved in bone formation and plays an important role in maintaining bone health
Consumption of manganese supplements increases bone density and growth, and clove
extract improves indicators of osteoporosis and increases bone density and strength. Also, the
fact that clove powder contains an amount of calcium adds another benefit to it. It should be
noted that millions of elderly people in the world suffer from low bone density, which is a
condition. A disease that results in osteoporosis, thus increasing the risk of fractures and
ruptures, alleviating stomach ulcers, Clove extract also contributes to the treatment of
stomach ulcers, and helps regulate blood sugar levels, as insulin is a hormone responsible for
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transferring sugar from the blood to the cells of the human body. Therefore, the proper
functioning of insulin is necessary to maintain regular blood sugar levels. It has been found
through some studies that cloves contain compounds that help enhance insulin production, It
has the potential to improve liver health because cloves contain compounds that help enhance
liver health and reduce inflammation and oxidative stress. This compound helps prevent the
appearance of signs of liver cirrhosis. The ability of eugenol and cloves to protect the liver is
still limited, and taking eugenol supplements for one week may reduce the levels of an
enzyme called (GST) is an enzyme that contributes to the removal of toxins that are often an
indicator of liver disease. If it is taken in high quantities, ranging from (5 to 10) milliliters of
clove oil, serious liver damage may occur. Caution must be taken and not to take a large
amount of clove oil. 3, 4

Regarding the harmful effects of cloves, clove oil or ointments containing clove flower are
safe when used on the skin. However, repeated use of clove oil in the mouth or on the gums
can sometimes cause damage to the gums, nerves, skin, and mucous membranes. Injecting
clove oil into the veins is considered a risk. Unsafe behaviors can cause side effects such as
breathing problems and lung diseases. Dried cloves may cause mouth sensitivity and
irritation as well as damage to dental tissue.

There are also some groups that warn against consuming cloves, as they can cause serious
side effects in children, such as seizures, liver damage, or fluid imbalance. Cloves are
considered safe when taken through food, but there is not enough reliable information about
the safety of taking them. Cloves are used in medical doses, so it is not recommended to take
cloves during pregnancy or breastfeeding.

Regarding clove oil, it contains the compound eugenol, which in turn helps slow the blood
clotting process. Therefore, there are concerns that taking clove oil may cause bleeding in
people who suffer from bleeding disorders, and cloves contain the compound eugenol, which
slows blood clotting. As for the medical benefits of cloves in alternative medicine, it purifies
the blood, treats peptic ulcers, is useful in cases of nausea and dizziness, and is used to treat
throat pain because it contains volatile oils that are effective in relieving pain, works to
stimulate blood circulation, helps focus, prevents insomnia and depression, and contributes to
strengthening the heart and liver, and also strengthens eyesight. By drinking it as a hot drink,
it is used to treat digestive problems such as bloating, skin infections, and insect bites. It is
useful in cases of colds, bronchitis, and blocked sinuses. It is also useful in treating coughs
and asthma.5

The benefits of cloves for the teeth: It helps in relieving and anesthetizing pain because it
contains a compound called eugenol, which is a chemical compound that is widely used as an
anesthetic and pain reliever. Using clove oil and clove buds has a greater benefit for the teeth
and removes pain from them. How to use: Put a few clove heads in the mouth until they
become soft. by the action of saliva, then chew them on the molars to extract the oil
contained in the cloves to relieve pain. If the person is not able to chew the cloves, he can use
(powder). It should be noted that the compound eugenol may cause poisoning if ingested.
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Therefore, this treatment should not be used for children who are more susceptible and
allergy to oil.

The benefits of cloves for pregnant women: It contains many important minerals such as
manganese, phosphorus, and sodium, which help in promoting the overall development of the
fetus. It contains dietary fiber, which helps in reducing digestive system problems during
pregnancy, such as constipation, which often accompanies pregnancy. It is an excellent
source of vitamins (K) and (C) which help maintain the mother’s health during pregnancy.
Cloves contain omega-3 acids that are beneficial for the development of the fetus’s nervous
system. It contains calcium and phosphorus, which help in the growth of bones and teeth in
children. One of its benefits is that it is included in the eyeliner that limits vision, removes
blurring, and clears vision, removing blurred vision.

As for the benefits of cloves for the body, it soothes abdominal pain by drinking clove tea,
which contains many benefits, including eliminating gases, helping in digestion, killing
harmful bacteria in the stomach, treating joint pain, and removing blurred vision.

It lowers blood pressure, produces urine, and eliminates kidney and bladder infections. It
does not contain the caffeine that coffee contains, which has a stimulant effect. Cloves are a
safe plant, provided they are consumed in moderation. Cloves can be added to tea and coffee,
and cloves are used to strengthen the brain.6

2. RELATED WORKS

The original homeland of cloves is the Moluccas Islands in Indonesia, located near the
equator and south of the Philippines. Today, cloves are widely grown in several countries,
including Brazil, Madagascar, and the Andes Mountains. Indonesia, India, Malaysia, Sri
Lanka, and Tanzania, especially the island of Zanzibar, are among the most important
countries that produce cloves on a commercial level.

The spices on those islands were the first thing that drew the attention of merchants to the
Indonesia region. The most important islands in the region were Ternate, Tidore, Halmahera,
Ambon, and the Banda Islands. The Portuguese were the first to bring cloves to Ternate and
Tidore in 1513 AD. They later established commercial colonies on both islands in In 1579
AD, the British explorer Sir Francis Drake visited the Spice Islands and bought a small
amount of cloves from Ternate. In 1600 AD, Dutch ships arrived in the islands in search of
spices. In 1605 AD, under the Dutch monopoly, the cultivation of cloves and nutmeg was
only on the Banda and Ambon Islands, and the Spice Islands were eventually annexed. To the
Dutch East Indies which is now Indonesia.

Nutrition and slimming expert Keri Glassman says in her book (The Oxygen Diet) that
eating foods rich in antioxidants helps in losing weight, that is, helps in slimming. Glassman
calls for eating foods that contain the most antioxidants in order to lose a few kilograms of
weight and achieve good health. Glassman said the benefits of cloves for the skin, thanks to
the presence of eugenol, a natural compound that acts as a skin cleanser, cloves can be used
to treat pimples and acne on the skin. The effect of cloves on the bacteria that cause acne. 7
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3. MATERIALS AND METHODOLOGY

Practical method for preparing aqueous extract of cloves

Water is one of the most common solvents used to extract active ingredients from plants. Dry
clove powder is prepared after grinding it, then 50 grams of this powder is weighed and
added to 1000 ml of distilled water in a clean glass beaker and left for a full day at laboratory
temperature. After that, we filter the mixture to obtain the clear odor using pieces of clean
gauze. We take this. Clear and filtered using filter paper. The resulting filtration process is
placed in glass dishes at laboratory temperature for several days until the drying process is
complete. We repeat this experiment several times to obtain the appropriate weight for
conducting the experiment. The obtained powder is placed in the refrigerator at a temperature
of 4 degrees Celsius for the purpose of Use it at the appropriate time to conduct the
experiment. Ahmed (1998), as stated in Khudair. (2021). 8

[21] Khudair, "Preparation of aqueous extract of clove plant,” 2021.

Practical Method for Preparing Alcoholic Extract of Cloves

The method of preparing the alcoholic extract includes the same steps followed in preparing
the aqueous extract, but this method does not include the use of water. Rather, ethanol at a
concentration of 96% is used to obtain the alcoholic extract. (Khanzada et al., 2006), as
identified in Hudayr (2021).9

How to Prepare 5% and 10% Concentrations of Aqueous and Alcoholic Extracts:

1 gram of plant extract is weighed and then dissolved in 100 ml of distilled water to obtain a
5% concentration. To obtain a 10% concentration of this used extract, 0.5 of the plant extract
is weighed and then dissolved in 100%. ml of distilled water. As for the alcoholic extract, the
same method is followed that was used to prepare the aqueous extract, but dissolution is done
in ethyl alcohol to obtain a concentration of 5% and 10%.10

Testing the Effectiveness of the Aqueous and Alcoholic Extract on Bacteria:

Agar Dilution Method:

1. Prepare Muller-Hinton agar medium and pour it into dishes, leave it to solidify, then
make small holes in it using a cork drill, at wide intervals, 3-4 holes per dish.

2. Each plate is planted with a specific type of bacteria by spreading or densely planning to
fill the surface of the cake, especially around the holes and in a perpendicular manner.

3. Add equal quantities of plant extracts (a few drops) into each hole, and make sure that the
material does not spill on the surface of the medium (around the holes).

4. The dishes are left to dry as the liquids spread inside the holes by spreading within the
culture medium in the areas surrounding the holes. The dishes can then be incubated in
the incubator upside down.

5. After the end of the incubation period, the results are read. The positive result is the
appearance of a halo of inhibition (a transparent area around the holes), the diameters of
which are measured and the name of the extract and bacteria grown in the dish is
recorded. The negative result is the appearance of growth around the holes and the
destruction of the inhibition aura.11
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The Disc Method

This method uses discs of filter paper with a diameter of 5 mm. These discs are taken and
saturated with aqueous and alcoholic extracts, each separately at concentrations of 5% and
10%, then left to dry at laboratory temperature for half an hour. A set of filter paper discs of
equal diameters for each type of the extracts used in order to be saturated with the required
concentration for each extract. These discs were then transferred to the surface of the cultured
dish. Bacterial isolates using tweezers, then incubated for 24 hours. At 37°C, the results were
recorded by measuring the diameter of the growth inhibition zones. Bacteria around each
disc.12

4. RESULTS AND DISCUSSION
The results in Table 1 showed that the effect of the aqueous extract of cloves at a
concentration of 10% on Gram-positive bacteria in the samples taken in this study is more

than at a concentration of 5%.

Table 1. Zone of inhibition values (mm) of different concentrations of aqueous extracts of
cloves of some Gram-positive isolates.

No. of sample Concentration of aqueous Concentration of agueous extract
' extract 5% 10%
1 15 19
2 17 20
3 15 12
4 14 13
5 15 12
6 16 16
7 10 12
8 12 15
9 12 16
10 15 20

Table 2 shows the effect of the alcoholic extract of the clove plant at a concentration of 10%
more than its effect at a concentration of 5% on gram-positive bacteria in the samples under
study. .

Table 2. Zone of inhibition values (mm) of different concentrations of alcoholic extracts of
cloves of some Gram-positive isolates

No. of sample Concentration of alcoholic Concentration of alcoholic extract
extract 5% 10%
1 15 15
2 15 12
3 15 19
4 19 18
5 19 12
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6 12 12
7 16 20
8 10 12
9 12 15
10 13 16

The results of the study in Table 3 indicate the effect of the aqueous extract of the clove plant
on Gram-negative bacteria in the samples used in this study at a concentration of 10% more
than a concentration of 5%.

Table 3. Zone of inhibition values (mm) of different concentrations of aqueous extracts of
cloves of some Gram- negative isolates

No. of sample Concentration of aqueous Concentration of agueous extract
' extract 5% 10%
1 5 15
2 13 11
3 15 13
4 5 12
5 7 13
6 10 12
7 12 12
8 9 12
9 12 15
10 14 19

Table 4. Shows the effect of the alcoholic extract of the clove plant at a concentration of 10%
more than its effect at a concentration of 5% on gram-negative bacteria in the samples under
study.

Table 4. Zone of inhibition values (mm) of different concentrations of aqueous and alcoholic
extracts of cloves of some Gram- negative isolates

No. of sample Concentration of alcoholic Concentration of alcoholic extract
extract 5% 10%
1 17 17
2 15 13
3 15 15
4 14 14
5 12 12
6 15 15
7 12 12
8 10 12
9 12 15
10 15 20
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The results of this study indicate that the aqueous and alcoholic extract of the clove plant has
an antibacterial effect. The clove plant contains active chemical compounds such as eugenol
and alpha-caryophyllene, which may be responsible for this effectiveness in inhibiting
bacterial growth.13

The current study shows that bacteria positive and negative for the Gram stain showed
sensitivity to the aqueous and alcoholic extract of the clove plant, due to the ability of the
active chemicals in the plant to penetrate the bacterial cell membrane, damage the cell
membrane, and destroy the cytoplasm, thus leading to the killing of the cell. This is consistent
with other studies presented by the researchers.14, 15, 16, 17

The results of the current study indicate a direct relationship between the concentration of the
plant extract and the diameter of the inhibition zone. It is noted that the higher the
concentration of the plant extract, the greater the diameter of the inhibition zone. This is
consistent with many studies by many researchers. 17,18,19,20

5. CONCLUSION

The study showed the ability of the aqueous extract of cloves at a concentration of 5% and
10% to inhibit the growth of gram positive bacteria, as well as the ability of the alcoholic
extract to inhibit the growth of the aforementioned bacteria. The results were consistent with
the ability of the aqueous and alcoholic extracts at a concentration of 5% and 10% to inhibit
the growth of Gram-negative bacteria. The ability to inactivate the aqueous and alcoholic
extract was observed at a concentration of 10% more than 5% for both Gram-positive and
Gram-negative bacteria. The present study reflected the clove plant to have an actual
influence against microbes, also with supplementary laboratory studies of the clove plant, it
may be one of the antibiotics that will be used in the future to extravagance microbial
infections.

Acknowledgment
| would like to extend further thanks and gratitude to all the people who provided a helping
hand to help me complete this scientific research.

6. REFERENCES

1. Gllgin, 1., Elmastas, M., Aboul-Enein, H.Y. Antioxidant activity of clove oil-A
powerful antioxidant source.(2012). Arab J Chem.;5(4):489-499.

2. Sarahfin, A. M., Hasanuddin, N.R., Mallombasang, A. T.B., Azizah, N. (2022).
"Effectiveness of Mixed Clove Flower Extract (Syzygium Aromaticum) And Sweet
Wood (Cinnamon Burmanni) on the Growth of Enterococcus Faecalis”. Indian Journal
of Forensic Medicine & Toxicology. 16 (1): 1089-1094.

3. Powers, C.N., Satyal, P., Mayo, J.A., McFeeters, H. , McFeeters, R.L. (2019 ) ,Bigger
data approach to analysis of essential oils and their  antifungal activity against
Aspergillus niger, Candida albicans, and Cryptococcus neoformans. Molecules.; 24(16).

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 22



http://journal.hmjournals.com/index.php/JHTD
http://journal.hmjournals.com/index.php/JHTD
https://doi.org/10.55529/jhtd.43.15.23
http://creativecommons.org/licenses/by/4.0/

Journal Healthcare Treatment Development

ISSN: 2799-1148 ‘ -
Vol: 04, No. 03, April-May 2024 . JHTD
http://journal.nmjournals.com/index.php/JHTD A

DOI: https://doi.org/10.55529/jhtd.43.15.23

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bhattachar, S. (2011). Natural ant mutagens: a review. Res. J. Med. Plant. (2011);
5:116-126.

Geertz, J. S., Somensi, C. A., Martins, M. L., Souza, A. P. de (2017). "Evaluation of
eugenol toxicity in bioassays with test-organisms”. Ciéncia Rural. 47 (12).

Dorman, H.J., Deans, S.G.(2000) Antimicrobial agents from plants: antibacterial
activity of plant volatile oils. J Appl Microbiol.88(2):308-316.

The O2 Diet: The Cutting Edge Antioxidant-Based Program That Will Make You
Healthy, Thin, and Beautiful. Keri Glassman, Sarah Mahoney 2009.

Ahmad, I., Mehmood, Z., Mohammad, F.(1995). Screening of some Indian medicinal
plants for their antimicrobial properties. J. Ethnopharmacol. 62:183-193.

Khanzada , Sh. A., ; Igbal, Sh. M., Akram, A.(2006). Invito efficiency of plant leaf
extracts against Sclerotium rolfsii Saac . Mycopath . 4(1) : 51-53.

Hernandez , M. , Lopez , RA. , Dorias , R.M ., Arias , A. (1994) :
Antimicrobial activity of Visnea mocaneraleaf extracts .J. Ethno pharmacology , 41:
102-109 .

Egorove, N.S.(1985).Antibiotics a scientific approach. Mir publishers, Moscow.
Saxena, G. , Farmer , S ., Hancoc , R., Towers , G . (1995): Antimicrobial
compounds from Aluns rubra. INI. J of pharmacognosy, 33-36.

Khalil, A.B, Anfoka. G. H. (2005). Antifungal activity of medicinal plants from
Jordan environment, plant pathology, 4, 130.

Dua, A., Garg, G., Nagar, S., Mahajan, R. (2014). Methanol extract of clove (Syzygium
aromaticum Linn.) damages cells and inhibits growth of enteropathogens. . Journal of
Innovative Biology. Vol. 1, Issue 4, P. 200-205

Karkosh, A.S.A. (2012). Study of in vitro antibacterial activity of the essential oils of
Cloves (Syzygium aromaticum) and the effect of temperature on antibacterial activity.
Euphrates Journal of Agriculture Science - 4 (1): 15-19.

Tajkarimi, M. M., Ibrahim, S. A., Cliver, D. O. (2010). Antimicrobial herb and spice
compounds in food. Food Control 21:1199- 1218

Karm, 1. F. A. (2019). Investigation of active compound in clove (Syzygium
aromaticum) extra and compared with inhibitors of growth of some types of bacteria
causing food poisoning. Iragi Journal of Agricultural Sciences —2019:50(6):1645-1651
Meyer, S.L.F., D. K., Lakshman, I.A., Zasada, B.T. Vinyard, D. J. Chitwod, (2008).
Dose response effects of clove oil from syzygium aromaticum on the Root-Knot
nematode meloidogye incognita. Pest Management Science, 64, 223-229.
DOI.org/10.1002/ps.1502 Issue 8, 67-72.

Wael, S., T. W., Watuguly, 1., Arini, A., Smit, N., Matdoan, D. R., A.B. Prihati, Sari,
D., Wahyudi, T.R., Nuringtyas, N. Wijayanti, and P. Astuti,. (2018). Potential of
syzygium Iragi Journal of Agricultural Sciences —2019:50(6):1645-1651

Wong, P.Y.Y., Kitts, D. D. (2006). Studies on the dual antioxidant and antibacterial
properties of parsley and cilantro extract. Food Chem 97:505-515.

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY
license. (http://creativecommons.org/licenses/by/4.0/) 23



http://journal.hmjournals.com/index.php/JHTD
http://journal.hmjournals.com/index.php/JHTD
https://doi.org/10.55529/jhtd.43.15.23
http://creativecommons.org/licenses/by/4.0/

