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Abstract: Lime peel contains saponins, flavonoids, alkaloids, tannins, and
essential oils that have antibacterial activity. This study aims to explain the
relationship between the use of lime peel as a traditional medicine and its
bioactivity. Antibacterial activity testing used a Completely Randomized
Design (CRD) spray method. The concentrations of lime peel extract used
were 12.5, 25, 37.5, and 50%. The positive control used ciprofloxacin and the
negative control was 10% DMSO. The results obtained were analyzed by
Quasi-Experimental test. The use of plants as traditional medicine is related to
their bioactivity and secondary metabolite content. Various researchers have
successfully proven the bioactivity of lime peel namely anticholesterol,
antimicrobial, antioxidant, antihypertensive, antiosteoporosis, and anticancer.
The concentration and length of contact time are directly proportional to the
inhibitory power of CA water against Staphylococcus aureus bacteria. The
bioactivity of CA extract as an antimicrobial is influenced by various factors,
including the type of microbe, concentration, and contact time. This new study
shows that lime peel has the benefit of killing harmful bacteria, such as
Escherichia coli, which causes diarrhea. The vitamin C and antioxidants in
lime peel are believed to be able to ward off these bacteria.
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barrier zone of lime to the growth of Salmonella aureus
was 21.37 mm and Escherichia coli was 23.43 mm.
According to research conducted by Pertiwi in Ojha
et al. (2023), lime leaf essential oil has inhibitory activity
against Staphylococcus aureus at concentrations of 20, 40,
and 80% and Escherichia coli at concentrations of 40 and
80% (Chen et al., 2021). Therefore, it can be said that the
right concentration of lime leaf extract as an antibacterial
is between 40 and 80%, and in this study also used lower

Introduction

Lime (Citrus aurantifolia) is one of the plants that has
a therapeutic effect to overcome diseases caused by
bacteria. The part of the lime plant that is widely used
today is the fruit. Antibacterial activity is not only
possessed by the lime fruit, but also by its leaves
(Ugwuoke et al., 2024). According to Triayu in Elachouri
et al. (2023), lime leaves contain limonene, linalool,

camphor lemon, fellandrene, geranyl acetate, cadinene,
linalin acetate, citric acid, resin, minerals, vitamin Bl1,
and vitamin C. Limonene and linalool are the main
active compounds that act as antibacterials that are able
to inhibit the growth of bacteria. All active compounds
contained in lime leaves will be used to test the potential
of lime leaves as antibacterial, namely in the form of
crude lime leaf extract (Ishaq et al., 2022). The results of
the study showed that the average diameter of the

How to Cite:

and higher concentration variations, namely 20, 60, and
100% to compare the results with the right
concentration. In this study, the potential of lime leaves
as an antibacterial will be tested against Staphylococcus
epidermidis and Pseudomonas aeruginosa (BeSlo et al.,
2023). The effectiveness of lime fruit as an antibacterial
has been widely researched. Nurkalimah in Hafeez et al.
(2023) conducted an antibacterial power test of lime juice
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against Staphylococcus aureus and Escherichia coli using
the disc diffusion method (Chassagne et al., 2022).

The test proved that lime juice had an antibacterial
effect, but there was no significant difference in
inhibition of growth of Salmonella aureus and Escherichia
coli (Cuiet al., 2024). Mukhitasari in Paniagua-Zambrana
et al. (2024) conducted an antibacterial activity test of
lime juice against the growth of Shigella dysenteriae
bacteria (Chen et al., 2021). This study used a variation
in the concentration of the test solution of 0.78,1.56, 3.12,
6.25, 12.5, 25, 50, and 100%. The results showed that
there was antibacterial activity of lime juice against
Shigella dysenteriae with a KHM value of 6.25% and the
higher the concentration of lime juice used, the greater
the inhibition against S. dysenteriae (Becerril-Sanchez et
al., 2021). Previous pharmacological studies revealed
that citrus fruits have antimicrobial, anthelminthic,
antioxidants, anticancer and many other
pharmacological effects.

Some studies have also used ethanol as a solvent for
its extraction process. Ethanol extract and lime juice
have also been studied by Salih in Lubis et al. (2023),
who found that ethanol extract and lime juice have high
effectiveness in inhibiting the growth of pathogenic
bacteria that are successfully isolated from nasal swabs,
which can cause inflammation and serious infections for
asthma and sinusitis sufferers (Siti et al., 2022).

Method

Research Design

The research design used was a Quasi Experiment
with a Non-Randomized Control Group Pretest Posttest
Design.

Participant
The sample size was 30 respondents, which were
selected based on inclusion and exclusion criteria.

Data Collection

Furthermore, respondents were given 30 ml of lime
juice for 3 days. After that, the frequency of nausea and
vomiting was measured on the 1st day before the
administration of lime and the 4th day after the
administration of lime (Yu et al., 2022).

Instrument

The lime given is a local lime (Citrus aurantifolia)
grown in the Bintan area and has been tested in the
laboratory for testing for vitamin B6, essential oil,
vitamin C, citric acid, total flavonoids, essential oils, and
vitamin B.
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Result and Discussion

Result

Giving Lime Juice to relieve nausea, one way that
can be done is to consume a warm lime juice drink.
Acidic fruits, such as limes, can stimulate the production
of saliva or saliva, which play an important role in
breaking down nutrients in the digestive system. Simply
imagining or hearing the word lime can increase saliva
production, as the brain responds to acidic foods by
stimulating the glands inside the mouth to produce
more saliva. Furthermore, the flavonoid content in lime
can neutralize digestive fluids that are acidic, as well as
help in the process of eliminating toxins in the body.

Citrus aurantifolia

Rutaceae is one of the families whose species are
widely used as food ingredients and traditional
medicine. This family is characterized by the presence of
essential oils so that it is easy to dig from its aroma. Lime
or with the scientific name Citrus aurantifolia is one of the
types that is widely used as traditional medicine. Citrus
aurantifolia has a habitus in the form of shrubs to small
trees, usually with many branches and thorns. Leaves
are spirally arranged with a single-leaf seeded
compound type, short stalks, leaf saplings in the shape
of a prowl or round egg widened, 5-8 x 2—-4 cm, with
rounded edge shape, curled edges with blunt and
sometimes punctured ends. Flowers appear solitary or
strung in inflorescences with a maximum number of
flowers up to 7. The fruits are greenish-yellow, the shape
varies from rounded, jumbo or ovoid breech, with a
diameter ranging from 4-5 cm, smooth with many oil
glands, sarcocarp with 9-12 segments, very sour. The
seeds are oval with milky white cotyledons (Liu et al.,
2021). CA is a commercial fruit that has long been
cultivated by the state. CA fruits have different acidity
which is thought to occur due to differences in genetic
variation. Kumar et al. (2013) analyzed 6 varieties of CA
using ten primary random amplified polymorphic DNA
(RAPD). The average genetic similarity in the 6 varieties
is 60.5% (Karthikeyan & Karthikeyan, 2014).

Anti-Bacterial
The ability of CA extract to inhibit the growth of
Bacillus  subtilis, Salmonella  sp., Escherichia  coli,
Streptococcus faecalis and Staphylococcus shows that CA
extract has great potential to be used to treat
gastrointestinal disorders and fever (Zhu et al., 2025),
while the ability to inhibit Staphylococcus aureus has
potential in the field of beauty, especially as an anti-acne
(Zou et al., 2023) and wounds. CA fruit juice and fruit
peel have anti-microbial activity that is pathogenic as
well as anaerobic bacteria such as Bacteroides spp.,
Porphyromonas spp, and Clostridium spp. The bioactivity
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of CA extract as an anti-microbial is influenced by
various factors including the type of microbe,
concentration, contact time (Gupta et al., 2021) and the
compounds used for extraction. CA juice has an
inhibition to the growth of Staphylococcus aureus bacteria
with various concentrations of 25, 50, 75, and 100%. CA
fruit peel extract inhibits the growth of Mycobacterium
tuberculosis H37Rv which is sensitive and resistant to
isoniazid, streptomycin and etambutol. The bioactivity
of CA hexane extract is associated with the compound
5.8-dimethoxypsoralen and palmitic acid being the
compounds with the most active activity as anti-
microbacteria. The compound has activity (MICs = 25-
50 pg/mL) (Puri et al., 2022).

Anti-Cancer

CA 6 pg/mL fruit peel extract induces apoptosis
and cell accumulation in the G1 phase, while CPE 15
pg/mL induces apoptosis and cell accumulation in the
G2/M phase (Shaik et al., 2023).

The combination of 200 nM doxorubicin with CA 6
pg/mL fruit peel extract increased the induction of
apoptosis and cell accumulation in the G2/M phase
rather than single administration (Shaik et al., 2023). The
administration of CA only extract and the combination
of CA and doxorubicin fruit peel extract was able to
increase MCF-7 cell apoptosis as evidenced by the
increased expression of p53 and Bcl-2 proteins
(Komolafe et al., 2025). This suggests that CA fruit peel
extract can be developed as a co-chemotherapy agent
with doxorubicin in breast cancer cells (Munteanu &
Apetrei, 2021).

Figure 1. Lime

Findings

CA 6 pg/mL fruit peel extract induces apoptosis
and cell accumulation in the G1 phase, while CPE 15
pg/mL induces apoptosis and cell accumulation in the
G2/M phase (Lu et al., 2022).
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The combination of 200 nM doxorubicin with CA 6
pg/mL fruit peel extract increased the induction of
apoptosis and cell accumulation in the G2/M phase
rather than single administration (Christodoulou et al.,
2022). The administration of CA-only extract and the
combination of CA and doxorubicin fruit peel extract
was able to increase the apoptosis of MCE-7 cells as
evidenced by the increased expression of p53 and Bcl-2
proteins (Sun et al., 2022). This suggests that CA fruit
peel extract can be developed as a co-chemotherapy
agent with doxorubicin in breast cancer cells (Stobiecka
et al., 2022).

CA fruit juice and fruit peel have anti-microbial
activity that is pathogenic as well as anaerobic bacteria
such as Bacteroides spp., Porphyromonas spp, and
Clostridium spp. (Shen et al., 2022). The bioactivity of CA
extract as an anti-microbial is influenced by various
factors including the type of microbe, concentration,
contact time (Liu et al., 2022) and the compounds used
for extraction. CA juice has an inhibition to the growth
of Staphylococcus aureus bacteria with various
concentrations of 25, 50, 75, and 100% (Muflihah et al.,
2021). The concentration and length of contact time are
directly proportional to the inhibition of CA water
against Staphylococcus aureus bacteria. The average
diameter of the inhibition zone of Staphylococcus sp.,
Escherichia coli, Klebsiella sp., Proteus sp., and Pseudomonas
sp. who were given CA extracts with a concentration of
5 pL of 10,12, 11, 17, and 16 mm respectively.

Conclusion

Based on the results and discussion, it can be
concluded that the bioactivity of CA extract as an
antimicrobial is influenced by various factors, including
the type of microbe, concentration, and contact time.
Ethnobotanically, Citrus aurantifolia is used to treat fever,
sauna ingredients, cough medicine, increase stamina,
treat hypertension, and anticholesterol. The bioactivity
of Citrus aurantifolia is anticholesterol, antimicrobial,
antioxidant, antihypertensive, antiosteoporosis, and
anticancer. The concentration and length of contact time
are directly proportional to the inhibitory power of CA
water against Staphylococcus aureus bacteria. The average
diameter of the inhibition zone of Staphylococcus sp.,
Escherichia coli, Klebsiella sp., Proteus sp., and Pseudomonas
sp. given CA extract with a concentration of 5 pL were
10,12,11, 17, and 16 mm, respectively. In conclusion, the
results of this study have shown that Citrus aurantiifolia
demonstrates significant anti-diarrhoeal activity and
may be working through anti-secretory and anti-
motility mechanisms or through inhibition of
prostaglandin activities and/or synthesis.

260



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Acknowledgements

The researchers would like to thank all the laboratory staff at
HKBP Nommensen University Medan who helped ensure that
this research was successful and achieved maximum results.

Authors Contributions

This article prepared by two people, namely: S.S. designed the
study, wrote the manuscript, and analyzed the data; and
C.G.P.R carried out the laboratory work. All authors read and
approved the final version of the manuscript.

Funding
This research received no external funding.

Conflict Interests
The authors declare that there are no competing interests.

References

Becerril-Sanchez, A. L., Quintero-Salazar, B., Dublan-
Garcia, O., & Escalona-Buendia, H. B. (2021).
Phenolic Compounds in Honey and Their
Relationship with Antioxidant Activity, Botanical
Origin, and Color. Antioxidants, 10(11), 1700.
https://doi.org/10.3390/ antiox10111700

Beslo, D., Golubi¢, N., Rastija, V., Agi¢, D., Karnas, M.,
Subarié¢, D., & Ludié, B. (2023). Antioxidant Activity,
Metabolism, and Bioavailability of Polyphenols in
the Diet of Animals. Antioxidants, 12(6), 1141.
https:/ /doi.org/10.3390/ antiox12061141

Chassagne, F., Butaud, J.-F., Torrente, F., Conte, E., Ho,
R., & Raharivelomanana, P. (2022). Polynesian
Medicine Used to Treat Diarrhea and Ciguatera: An
Ethnobotanical Survey in Six Islands from French
Polynesia. Journal of Ethnopharmacology, 292, 115186.
https://doi.org/10.1016/].jep.2022.115186

Chen, H., Zeng, ]., Wang, B., Cheng, Z., Xu, J., Gao, W.,
& Chen, K. (2021). Structural Characterization and
Antioxidant  Activities of Bletilla striata
Polysaccharide Extracted by Different Methods.
Carbohydrate Polymers, 266, 118149.
https:/ /doi.org/10.1016/j.carbpol.2021.118149

Christodoulou, M. C., Palacios, J. C. O., Hesami, G,,
Jafarzadeh, S., Lorenzo, J. M., Dominguez, R,
Moreno, A, & Hadidi, M. (2022).
Spectrophotometric Methods for Measurement of
Antioxidant Activity in Food and Pharmaceuticals.
Antioxidants, 11(11), 2213.
https:/ /doi.org/10.3390/antiox11112213

Cui, R, Zhang, C., Pan, Z,, Hu, T., & Wu, H. (2024).
Probiotic-Fermented Edible Herbs as Functional
Foods: A Review of Current Status, Challenges, and
Strategies. Comprehensive Reviews in Food Science and
Food Safety, 23(2), €13305.
https://doi.org/10.1111/1541-4337.13305

Elachouri, M., Chaachouay, N., Zidane, L., Ouasti, I., &

July 2025, Volume 11, Issue 7, 258-262

Bussmann, R. W. (2023). Citrus X Aurantium
L.Citrus x sinensis (L.) OsbeckRutaceae. In
Ethnobotany of Northern Africa and Levant (bll 1-13).
Springer. https:/ /doi.org/10.1007 /978-3-031-
13933-8_78-1

Gupta, S., Rahman, M. A., & Sundaram, S. (2021). Citrus
Fruit as a Potential Source of Phytochemical,
Antioxidant and Pharmacological Ingredients.
JSHE, 2581, 8473.
http:/ /dx.doi.org/10.2019/JSHE.2581.8473 /202101
001

Hafeez, A., Ahmad, I., Naz, S., Alonaizan, R., Al-Akeel,
R. K., Khan, R. U,, & Tufarelli, V. (2023). Effect of
Lemon (Citrus limon, L.) Peel Powder on Oocyst
Shedding, Intestinal Health, and Performance of
Broilers Exposed to E. tenella Challenge. Animals,
13(22), 3533. https:/ /doi.org/10.3390/ani13223533

Ishag, A. N., Sani, D., Abdullahi, S. A., Jolayemi, K. O.,
Ebbo, A. A., Jatau, I. D., & Gadzama, I. M. K. (2022).
Evaluation of Anticoccidial Activity of Citrus
aurantium L. Ethanolic Leaf Extract Against
Experimental Eimeria tenella Infection in Broiler

Chickens (Gallus gallus domesticus).
Pharmacological Research - Modern Chinese Medicine,
4, 100138.

https:/ /doi.org/10.1016/j.prmcm.2022.100138

Karthikeyan, V., & Karthikeyan, J. (2014). Citrus
aurantium (Bitter Orange): A Review of Its
Traditional Uses, Phytochemistry and
Pharmacology. International Journal of Drug
Discovery and Herbal Research (IJ[DDHR), 4(4), 766-
772. Retrieved from
https:/ /www .researchgatenet/publication/30440
4659

Komolafe, K., Komolafe, T., Crown, O., Ajiboye, B,
Noubissi, F., Ogungbe, 1., & Graham, B. (2025).
Natural Products in the Management of
Gastroesophageal Reflux Disease: Mechanisms,
Efficacy, and Future Directions. Nutrients, 17(6),
1069. https:/ /doi.org/10.3390/nu17061069

Liu, N., Yang, W., Li, X,, Zhao, P., Liu, Y., Guo, L,
Huang, L., & Gao, W. (2022). Comparison of
Characterization and Antioxidant Activity of
Different Citrus Peel Pectins. Food Chemistry, 386,
132683.
https:/ /doi.org/10.1016/j.foodchem.2022.132683

Liu, Y., Li, X., Chen, C, Leng, A., & Qu, J. (2021). Effect
of Mineral Excipients on Processing Traditional
Chinese Medicines: An Insight into the
Components, Pharmacodynamics and Mechanism.
Chinese Medicine, 16(1), 143.
https://doi.org/10.1186/513020-021-00554-8

Lu, X.,, Gu, X,, & Shi, Y. (2022). A Review on Lignin
Antioxidants: Their Sources, Isolations, Antioxidant

261



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Activities and Various Applications. International
Journal of Biological Macromolecules, 210, 716-741.
https://doi.org/10.1016/j.ijjpiomac.2022.04.228

Lubis, N. D. A., Amelia, S., Yusraini, E., Rahmi, Z., &
Balatif, R. (2023). Comparison of Antimicrobial
Effectiveness of Orange and Lime’s Extracts on
Aeromonas sobria and Aeromonas hydrophila. |
Pure Appl Microbiol., 17(4), 2431-2436.
https:/ /doi.org/10.22207 /JPAM.17.4.38

Muflihah, Y. M., Gollavelli, G., & Ling, Y.-C. (2021).
Correlation Study of Antioxidant Activity with
Phenolic and Flavonoid Compounds in 12
Indonesian Indigenous Herbs. Antioxidants, 10(10),
1530. https:/ /doi.org/10.3390/ antiox10101530

Munteanu, I. G.,, & Apetrei, C. (2021). Analytical
Methods Used in Determining Antioxidant
Activity: A Review. International Journal of Molecular
Sciences, 22(7), 3380.
https:/ /doi.org/10.3390/ijms22073380

Ojha, S., Pandey, A. K., & Singh, P. (2023). Citrus
aurantifolia Essential Oil Composition, Bioactivity,
and Antibacterial Mode of Action on Salmonella
Enterica, a Foodborne Pathogen. Food Science and
Engineering, 75-88.
https:/ /doi.org/10.37256/fse.4120231615

Paniagua-Zambrana, N. Y. Bussmann, R W, &
Kikvidze, Z. (2024). Citrus medica L. Citrus sinensis
(L.) Osbeck Rutaceae. In Ethnobotany of the Mountain
Regions of Eastern Europe: Carpathians (bll 1-19).
Springer. https:/ /doi.org/10.1007 /978-3-030-
98744-2_83-1

Puri, V., Nagpal, M., Singh, L., Singh, M., Dhingra, G. A.,
Huanbutta, K., Dheer, D., Sharma, A., & Sangnim,
T. (2022). A Comprehensive Review on
Nutraceuticals: Therapy Support and Formulation
Challenges. Nutrients, 14(21), 4637.
https:/ /doi.org/10.3390/nu14214637

Shaik, M. 1., Hamdi, I. H., & Sarbon, N. M. (2023). A
Comprehensive Review on Traditional Herbal
Drinks: Physicochemical, Phytochemicals and
Pharmacology Properties. Food Chemistry Advances,
3(2), 100460.
https:/ /doi.org/10.1016/j.focha.2023.100460

Shen, N., Wang, T., Gan, Q., Liu, S., Wang, L., & Jin, B.

(2022). Plant Flavonoids: Classification,
Distribution, Biosynthesis, and Antioxidant
Activity. Food Chemistry, 383, 132531.

https://doi.org/10.1016/j.foodchem.2022.132531
Siti, H. N., Mohamed, S., & Kamisah, Y. (2022). Potential

Therapeutic Effects of Citrus hystrix DC and Its

Bioactive Compounds on Metabolic Disorders.

Pharmaceuticals, 15(2), 167.
https:/ /doi.org/10.3390/ ph15020167
Stobiecka, M., Krél, ], & Brodziak, A. (2022).

July 2025, Volume 11, Issue 7, 258-262

Antioxidant Activity of Milk and Dairy Products.
Animals, 12(3), 245.
https://doi.org/10.3390/ ani12030245

Sun, X,, Sarteshnizi, R. A., & Udenigwe, C. C. (2022).
Recent  Advances in  Protein-Polyphenol
Interactions Focusing on Structural Properties
Related to Antioxidant Activities. Current Opinion in
Food Science, 45, 100840.
https:/ /doi.org/10.1016/j.cofs.2022.100840

Ugwuoke, G. M., Obi, C. F.,, Onu, I J., & Idika, I. K.
(2024). Therapeutic Efficacy of Citrus aurantifolia
(Lime) Juice in Experimental Eimeria Tenella-
Infected Broiler Chickens. Tropical Animal Health and
Production, 56(1), 8.
https://doi.org/10.1007/s11250-023-03840-9

Yu, S., Long, Y., Li, D, Shi, A, Deng, J., Ma, Y., Wen, ].,
Li, X., Zhang, Y., Liu, S., Wan, J., Li, N., & Guo, J.
(2022). Natural Essential Oils Efficacious in Internal
Organs Fibrosis Treatment: Mechanisms of Action
and Application Perspectives. Pharmacological
Research, 182, 106339.
https://doi.org/10.1016/j.phrs.2022.106339

Zhu, Q., Pan, Z, Li, Z, Ye, R, Zhuang, Y., Yang, M.,
Wang, W, Pan, J., & Gao, Q. (2025). Large Chenggqi
Decoction Improves Sepsis-Related Intestinal
Damage by Inhibiting Inflammatory Response
Through the HMGB1-TLR4 Signaling Pathway.
Journal of Inflammation Research, 18, 5415-5425.
https:/ /doi.org/10.2147 /JIR.S490679

Zou, T., Wang, J., Wu, X,, Yang, K., Zhang, Q., Wang, C,,
Wang, X, & Zhao, C. (2023). A Review of the
Research Progress on Pinellia ternata (Thunb.)
Breit.: Botany, Traditional Uses, Phytochemistry,
Pharmacology, Toxicity and Quality Control.
Heliyon, 9(11), €22153.
https:/ /doi.org/10.1016/j.heliyon.2023.e22153

262



