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Abstract: Tooth extraction is one of the simple procedures commonly found 
in dentistry. Bleeding is a common complication following this procedure. 
It requires special equipment and can quickly lead to shock, syncope, and 
death if not treated promptly. This study aimed to determine the 
effectiveness of Areca seed or beetle leaf ethanol extract in shortening 
bleeding time after tooth extraction in a Wistar rat model. Thirty-two male 
Wistar rats were divided into two treatment groups. The first group was 
treated with piper beetle leaf ethanol extract, and the second group was 
treated with areca seed ethanol extract. This extract was directly applied to 
the tooth socket. Meanwhile, the bleeding time was recorded on a filter 
paper every half minute using a stopwatch. All data were analyzed by T-
Independent Test. The results of this study indicated a significant difference 
in bleeding time between the first group (betel leaf ethanol extract) and the 
second group (areca seed ethanol extract) with a p-value < 0.001. The mean 
bleeding time for the first group (143.19 ± 15.93 seconds) was longer than 
that for the second group (88.06 ± 23.80 seconds). Overall, it can be 
concluded that the areca seed ethanol extract significantly shortens bleeding 
time compared to piper beetle extract. 
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Introduction 
 

In dentistry, especially oral surgery, patients are 
often found with wounds accompanied by bleeding, 
especially after tooth extraction. Tooth extraction is one 
of the medical indications if the tooth can no longer 
survive by removing the tooth from the socket 
(Passarelli et al., 2020). Bleeding is one of the most 
common complications during and after tooth extraction 
(Pedersen, 2012). 

The time span from the start of the bleeding point 
until the formation of a blockage or until the bleeding 
stops is called bleeding time (Majedi et al., 2013). 

Bleeding Time is defined as the time interval from the 
first drop of blood until the blood stops dripping. 
Bleeding usually occurs shortly after tooth extraction. 
Normal bleeding after extraction will stop within 3-8 
minutes or no more than 10 minutes, but if the bleeding 
does not stop within 30-60 minutes, then action must be 
taken to prevent excessive bleeding (Majedi et al., 2013). 

Indonesia as a country rich in plants, both plants 
that have known benefits and those that have not. In 
Indonesia, there are several medicinal plants as 
alternative methods that have active substances that can 
treat diseases, one of which is hemostatic properties 
(Alang et al., 2022). 
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Areca nut is known as an effective medicinal plant 
in stopping bleeding that contains fat, alkaloids and 
tannins. Traditionally, areca nut can be used as a 
hemostatic drug with anti-inflammatory, antibacterial, 
antifungal, antiviral, and other compounds. The use of 
herbal plants as medicine in addition to minimal side 
effects can also utilize plants that exist in Indonesia 
(Asrianto et al., 2021; Munthe & Ridwanto, 2022). 

Due to the above, the author is interested in 
researching the comparative effectiveness of areca nut 
extract (Areca catechu L.) with ethanol extract of betel 
leaves (Piper betle L.) in shortening bleeding time after 
tooth extraction in Wistar rats. 
 

Method  
 
This study is an experimental study with Post Test 

Only Control Group Design conducted on male Wistar 
rat models that have undergone tooth extraction at the 
Integrated Laboratory, Universitas Prima Indonesia. The 
flow of this study can be seen in Figure 1. 
 

 
Figure 1. Research flow 

 
This study used materials in the form of 96% 

ethanol solution, betel leaves, areca nuts, filter paper, 
ketamine and 70% alcohol solution. Meanwhile, the 
tools used in this study were Rotary Vacuum 
Evaporator, Stopwatch, Dropper pipette, diagnostic set, 
tooth extraction forceps, neirbeken, animal cage, mask 
and gloves. 

This research began with the extraction process of 
areca nut and betel leaves using the maceration method. 
A total of 5 kg of young areca nuts were peeled and 
washed clean. After that, the areca nuts were thinly 
sliced and then dried at room temperature for 1 week. 
The areca nuts that were confirmed to be dry were then 
ground using a blender until they became powder. The 
areca nuts that had become powder were then extracted 
using the maceration method accompanied by stirring 
until homogeneous (Gulo et al., 2021; Suhartomi et al., 
2020). 

To make betel leaf extract, a similar method is used, 
where 500 grams of betel leaves are washed and dried at 
room temperature until dry. After that, all betel leaves 
are ground into powder. The soaking process is carried 
out using a maceration vessel or a closed container that 
is macerated for 72 hours. After that, the soaking is 
filtered to obtain the macerate, while the residue is re-
macerated 3 times in the same way (Chiuman et al., 2023; 
Mutia et al., 2021). 

All macerates from each filtration were collected in 
a container according to the type of natural material 
extracted. This macerate was then evaporated with a 
rotary vacuum evaporator at a temperature of 45 oC until 
there was no solvent condensation on the condenser. 
After evaporation using a rotary vacuum evaporator, 
evaporation was continued using a water bath at a 
temperature of 70 degrees for ± 12 hours to obtain a 
concentrated extract. The betel leaf and areca nut 
extracts were then stored at refrigerator temperature 
until the testing time (Chiuman et al., 2023; Kosasih et 
al., 2019). 

Testing the effectiveness of areca nut and betel leaf 
extracts in shortening bleeding time was conducted on 
32 male Wistar rats which were grouped into 2 different 
groups, namely the areca nut (Areca catechu L.) extract 
group and the betel leaf (Piper betle L.) ethanol extract 
group. 

Before treatment was carried out on all male Wistar 
rats, all male Wistar rats were acclimatized for a week to 
the environmental conditions and food provided. After 
the acclimatization process, all rats were anesthetized 
using ketamine anesthesia (1000 mg/10 ml) at a dose of 
20 mg/kgBW injected intraperitoneally. Then, all rats 
underwent a tooth extraction procedure on the maxillary 
central incisor. Immediately after tooth extraction, all 
rats were given extracts according to the treatment 
group topically on the post-extraction tooth socket 
(Aslani et al., 2016; Chiuman et al., 2022; Prasetya, 2013; 
Sing et al., 2020). 

Bleeding time is calculated when the tooth is 
released from the socket until a blood clot forms and is 
calculated using a stopwatch. The bleeding time begins 
when the first drop touches the filter paper and is 
continued by checking the filter paper at 30-second 
intervals until the bleeding stops, which is indicated by 
no more blood being absorbed by the filter paper (Jibril 
& Sanusi, 2021; Pradana et al., 2022). 

All bleeding time data from each treatment group 
were analyzed for data distribution to determine the 
type of comparative test used. Data distribution analysis 
was performed using Shapiro-Wilk. If the data is 
normally distributed, the comparative test used is the T-
Independent Test. However, if the data distribution is 
not normal, then the difference test used is the Mann-
Whitney Test (Santoso, 2018, 2019; Widiana, 2015).  
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Result and Discussion 
 

An overview of the entire research procedure can 
be seen in Figure 2. 
 

 
Figure 2. Research procedure. (A) Incisor tooth extraction; (B) 

Topical application of extract; (C) Bleeding time 
measurement; (D) Bleeding time measurement results in the 

areca nut extract group; (E) Bleeding time measurement 
results in the betel leaf extract group 

 
In Figure 2, we can see a picture of the research 

process starting from tooth extraction, giving the extract, 
to measuring the bleeding time and a picture of the 
results of the bleeding time measurements in the group 
that received betel leaf and areca nut extracts can be seen 
in Table 1. 
 
Table 1. Description of Bleeding Time in All Mice Given 
Betel Leaf and Areca Nut Extract 

Rats  
Bleeding Time (Seconds) 

Betel leaf Areca Nut 

1 121 99 
2 115 120 
3 128 149 
4 127 111 
5 150 87 
6 160 80 
7 151 70 
8 155 75 
9 152 68 
10 160 70 
11 158 69 
12 157 110 
13 129 75 
14 124 68 
15 151 90 
16 153 68 

 
From Table 1, it can be seen that the bleeding time 

in the group that received betel leaf extract was longer 
than the group that received areca nut. The bleeding 
time in the betel leaf group ranged from 115 seconds to 
160 seconds, while in the group that received areca nut, 
the bleeding time ranged from 68 seconds to 149 

seconds. The analysis was then continued to compare 
the average bleeding time between the two groups and 
the results of the analysis can be seen in the following 
table. 
 
Table 2. Comparison of Average Bleeding Time in Betel 
Leaf and Areca Nut Extract Groups 

Group  n 
Bleeding Time (Second), Mean 

± SD 
P value 

Betel leaf 16 143.19 ± 15.93 
< 0.001 

Areca Nut 16 88.06 ± 23.80 

 
The results of the Independent T-Test statistical test 

showed that the average bleeding time value in the 
Wistar rats in the treatment group given areca nut 
extract was 88.06 ± 23.80 seconds and in the Wistar rats 
in the treatment group given betel leaf ethanol extract 
was 143.19 ± 15.93 seconds, a significant difference was 
obtained (P value < 0.001). 

Based on the results of this study, it was found that 
there was a significant difference in the average value of 
bleeding time in Wistar rats after tooth extraction in the 
areca nut (Areca catechu L.) seed extract treatment group 
and the betel leaf ethanol extract treatment group (Piper 
betle L.), with a P value < 0.001. Bleeding time was 
shorter in the areca nut (Areca catechu L.) seed extract 
group, which was 88.06 ± 23.80 seconds, compared to the 
betel leaf ethanol extract group (Piper betle L.) which was 
143.19 ± 15.93 seconds. 

This is due to the difference in Tannin content in 
areca nut and betel leaves, where the tannin content is 
greater in the betel nut extract (Areca catechu L.). The 
tannin content in the areca nut extract using 96% ethanol 
solvent is 8.53% while the tannin content in the betel leaf 
ethanol extract is 1-1.3% (Sulastry, 2009). 

The selection of betel nut as a wound healing 
medicine is based on the compound content of betel nut, 
which is composed of arecoline alkaloids, arecaidine, 
arecolidine, arecaine, guvakoin, guvasine and 
isoguvasine, tannin, nicotine, glucide. The compound 
content in betel nut has astringent, chronic anti-
inflammatory, antimicrobial and antioxidant activities 
(Carolia & Noventi, 2016; Handayani et al., 2016b; 
Monica & Kurnia, 2019; Telaumbanua & Mayasari, 
2021). 

Condensed tannins which are classified as 
flavonoids are effective as antibacterial, antiviral, 
anticarcinogenic, anti-inflammatory and vasodilator 
agents (Sampepana et al., 2020). In addition, Tannin also 
has an astringent effect which functions to shrink open 
skin tissue so that bleeding can stop and wound healing 
can occur (Handayani et al., 2016a; Jane et al., 2015; 
Sidrotullah, 2021). 

Tannin in the ethanol extract of betel leaves 
functions as a hemostatic and works as a vasoconstrictor 
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through its substance effects. Tannin can also increase 
platelet aggregation, thus forming a platelet plug that 
functions to stop bleeding (Sutopo et al., 2016). Tannin 
accelerates the release of proteins from cells and deposits 
these proteins on the cell surface, also reduces capillary 
secretion and permeability, contraction of intercellular 
spaces, hardening of capillary endothelium and then 
forms a protective layer of skin so that the superficial 
layer of cells tightens and shrinks (Handayani et al., 
2016b; Saxena et al., 2013). 
 

Conclusion  
 

Administration of areca nut extract (Areca catechu 
L.) has better effectiveness in accelerating the hemostasis 
process of post-extraction wounds compared to ethanol 
extract of betel leaves (Piper betle L.) in male Wistar rats. 
 
Acknowledgments  

All authors would like to thank all parties who helped in this 
research, especially the Faculty of Medicine, Dentistry, and 
Health Sciences, Universitas Prima Indonesia. 
 
Author Contributions 
Conceptualization, B. F., W. E. S., and S. E.; Methodology, B. F., 
and W. E. S.; Software, B. F.; Validation, B. F., W. E. S., and S. 
E.; Formal analysis, W. E. S., and S. E.; Investigation, B. F., and 
W. E. S.; Resources, W. E. S., and S. E.; Data curation, B. F., and 
W. E. S.; Writing—original draft preparation, B. F.; Writing—
review and editing, W. E. S., and S. E.; Visualization, B. F., and 
W. E. S.; Supervision, W. E. S., and S. E.; Project administration, 
B. F. All authors have read and agreed to the published version 
of the manuscript. 
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest. 

 

References 
 
Alang, H., Rosalia, S., & Ainulia, A. D. R. (2022). 

Inventarisasi Tumbuhan Obat sebagai Upaya 
Swamedikasi oleh Masyarakat Suku Mamasa di 
Sulawesi Barat. Quagga: Jurnal Pendidikan dan 
Biologi, 14(1), 77–87. 
https://doi.org/10.25134/quagga.v14i1.4852 

Aslani, A., Zolfaghari, B., & Davoodvandi, F. (2016). 
Design, Formulation and Evaluation of an Oral Gel 
from Punica granatum Flower Extract for the 
Treatment of Recurrent Aphthous Stomatitis. 
Advanced Pharmaceutical Bulletin, 6(3), 391–398. 
https://doi.org/10.15171/apb.2016.051 

Asrianto, A., Asrori, A., Sahli, I. T., Hartati, R., 
Kurniawan, F. B., & Purwati, R. (2021). Bioaktivitas 
Ekstrak Etanol Biji Pinang (Arecha catechu L.) 

Terhadap Staphylococcus aureus dan Escherichia 
coli. Jurnal Sains dan Kesehatan, 3(6), 839–845. 
https://doi.org/10.25026/jsk.v3i6.702 

Carolia, N., & Noventi, W. (2016). Potensi Ekstrak Daun 
Sirih Hijau (Piper betle L.) sebagai Alternatif 
Terapi Acne vulgaris. Jurnal Majority, 5(1), 140–145. 

Chiuman, L., Sherlyn, S., Aritonang, N. S., Rudy, R., & 
Suhartomi, S. (2023). In Vitro Study of 
Antibacterial Activity of Snake Fruit Extract 
against Extended Spectrum Beta Lactamase (ESBL) 
Escherichia coli. Jurnal Aisyah: Jurnal Ilmu 
Kesehatan, 8(2), 715–720. 
https://doi.org/10.30604/jika.v8i2.1962 

Chiuman, V., Chiuman, L., Tanjung, D. S., Miftahulaila, 
M., Erawati, S., & Florenly, F. (2022). Oral Ulcer 
Healing Activity of Lemon Pepper Ethanol Extract 
Gel in Streptozotocin-Induced Diabetic Wistar 
Rats. Majalah Kedokteran Bandung, 52(2), 80–88. 
https://doi.org/10.15395/mkb.v54n2.2611 

Gulo, K. N., Suhartomi, S., Saragih, A. D., Raif, M. A., & 
Ikhtiari, R. (2021). Antioxidant Activity of 
Flavonoid Compounds in Ethanol and Ethyl 
Acetate Extract from Citrus Sinensis. AIMS 2021 - 
International Conference on Artificial Intelligence and 
Mechatronics Systems, 1–6. 
https://doi.org/10.1109/AIMS52415.2021.946607
8 

Handayani, F., Siswanto, E., & Pangesti, L. (2016a). Uji 
Aktivitas Ekstrak Etanol Gambir (Uncaria gambir 
Roxb.) Terhadap Penyembuhan Luka Bakar pada 
Kulit Punggung Mencit Putih Jantan (Mus 
musculus). Jurnal Ilmiah Manuntung, 2(2), 154–160. 
https://doi.org/10.51352/jim.v1i2.25  

Handayani, F., Sundu, R., & Karapa, H. N. (2016b). Uji 
Aktivitas Ekstrak Etanol Biji Pinang (Areca catechu 
L.) Terhadap Penyembuhan Luka Bakar pada Kulit 
Punggung Mencit Putih Jantan (Mus musculus). 
Retrieved from Jurnal Ilmiah Manutung, 2(2), 154–
160. Retrieved from 
https://www.researchgate.net/publication/ 
330533931 

Jane, W., Bernat, H., & Wellsy, L. (2015). Terhadap 
Waktu Perdarahan Pasca Ekstraksi Gigi pada 
Tikus Jantan Wistar (Rattus Norvegicus L .). Journal 
Ilmiah Sains, 15(2), 25–28. 

Jibril, Z., & Sanusi, S. (2021). Changes in Haemostatic 
Parameters of Wistar Rats Following Repeated 
Administration of Aqueous Extract of Brown 
Onion (Allumcepal.). International Journal of 
Pharmacy and Pharmaceutical Sciences, 13(5), 41–44. 
https://doi.org/10.22159/ijpps.2021v13i5.37673 

Kosasih, E., Chiuman, L., Lister, I. N. E., & Fachrial, E. 
(2019). Hepatoprotective Effect of Citrus Sinensis 
Peel Extract Against Isoniazid and Rifampicin-
Induced Liver Injury in Wistar Rats. Majalah Obat 



Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2024, Volume 10, Issue 8, 5895-5899  
 

5899 

Tradisional, 24(3), 197–203. 
https://doi.org/10.22146/mot.45762 

Majedi, M. A., Mahanani, E. S., & Triswari, D. (2013). 
Perbedaan Efektivitas Penambahan Bubuk 
Cangkang Telur Ayam Ras dengan Ayam 
Kampung Terhadap Durasi Perdarahan (In Vivo). 
Idj, 2(1), 73–79. https://doi.org/10.18196/di.v2i1. 
562 

Monica, B., & Kurnia, A. (2019). Pengaruh Pemberian 
Sediaan Mikroemulsi Ekstrak Daun Karamunting 
(Rhodomyrtus tomentosa [Aiton] Hassk) dan 
Mikroemulsi Ekstrak Biji Pinang (Arace Catechu 
Linnaeus) Terhadap Penurunan Kadar Gula Darah 
Puasa pada Tikus Putih Jantan yang Diinduksi 
Aloksan. Jurnal Borneo Cendekia3, 3(2), 187–192. 
Retrieved from 
https://journal.stikesborneocendekiamedika.ac.id
/index.php/jbc/article/view/149 

Munthe, D. A., & Ridwanto, R. (2022). Aktivitas 
Antibakteri Ekstrak Daun Pinang (Areca Catechu 
L.) Terhadap Bakteri Staphylococcus aureus dan 
Escherichia coli. Jurnal of Health and Medical Science, 
1(4), 14–28. Retrieved from https://pusdikra-
publishing.com/index.php/jkes/article/view/88
2 

Mutia, M. S., Annisa, E., & Suhartomi, S. (2021). Anti-
Bacterial Activity of Ethanol Extract of Indian 
Borage (Coleus amboinicus) Leaves Against 
Bacillus cereus. Healthy Tadulako Journal (Jurnal 
Kesehatan Tadulako), 7(1), 30–34. 
https://doi.org/10.22487/htj.v7i1.151 

Passarelli, P. C., Pagnoni, S., Piccirillo, G. B., Desantis, V., 
Benegiamo, M., Liguori, A., Papa, R., Papi, P., 
Pompa, G., & D’Addona, A. (2020). Reasons for 
Tooth Extractions and Related Risk Factors in 
Adult Patients: A Cohort Study. International 
Journal of Environmental Research and Public Health, 
17(7). https://doi.org/10.3390/ijerph17072575 

Pedersen, G. W. (2012). Buku Ajar Praktis Bedah Mulut 
(Terj.). Jakarta: EGC. 

Pradana, G. P. S. D., Arjita, I. P. D., Musyarrafah, M., & 
Setyowati, E. R. (2022). Effect of Warfarin on Tail 
Bleeding Time of Male Wistar Rats Model Type 2 
Diabetes Mellitus. International Journal of Health 
Sciences, 6(May), 2327–2338. 
https://doi.org/10.53730/ijhs.v6ns8.12310 

Prasetya, F. (2013). Karakteristik dan Stabilitas Sediaan 
Gel Mulut Berbahan Aktif Ekstrak Daun Sirih 
Hitam Berbasis Hydroxy Ethyl Cellulose (HEC) 
[Characteristics and Stability of Oral Gel 
Preparations with Active Ingredients Black Betel 
Leaf Extract Based on Hydroxy Ethyl C. Journal of 
Tropical Pharmacy and Chemistry, 2(2), 83–90. 
https://doi.org/10.25026/jtpc.v2i2.52 

Sampepana, E., Apriadi, R., & Rahmadi, A. (2020). 

Kandungan Fenolik, Flavonoid, Tanin dan 
Aktivitas Antioksidan Produk UKM Teh Tiwai di 
Kabupaten Kutai Kartanegara secara 
Spektrofotometer Uv-Vis. Prosiding Seminar 
Nasional Pengabdian Kepada Masyarakat, 1, 1–12. 
Retrieved from http://journal.unj.ac.id/unj/ 
index.php/snppm 

Santoso, S. (2018). Menguasai Statistik dengan SPSS 25. 
Jakarta: PT Elex Media Komputindo. 

Santoso, S. (2019). Statistik Parametrik Konsep dan Aplikasi 
dengan SPSS. Jakarta: PT Elex Media Komputindo. 

Saxena, M., Saxena, J., Nema, R., Singh, D., & Gupta, A. 
(2013). Phytochemistry of Medicinal Plants. Journal 
of Pharmacognosy and Phytochemistry Phytochemistry, 
1(6), 168–182. Retrieved from https://www. 
phytojournal.com/vol1Issue6/26.html 

Sidrotullah, M. S. (2021). Efek Waktu Henti Pendarahan 
(Bleeding Time) Daun Banditan (Ageratum 
conyzoides L .) pada Mencit (Mus musculus). 
Journal Syifa Sciences & Clinical Research, 3(1), 37–44. 
https://doi.org/10.37311/jsscr.v3i1.9909 

Sing, R., Bansal, S., & Mishra, M. K. (2020). Formulation 
and Evaluation of Herbal Oral Gel Containing 
Extracts of Powdered Psidium guajava Linn 
Leaves with Curcuma longa Linn Rhizomes to 
Treat Mouth Ulcer. International Journal of Drug 
Development and Research, 12(2), 1–7. 
https://doi.org/10.36648/0975-9344.12.2.150 

Suhartomi, S., Gulo, K. N., Saragih, A. D., Martinus, A. 
R., & Ikhtiari, R. (2020). Antioxidant Properties of 
Sweet Orange Peels in Several Fractions of 
Methanolic Extract. Proceedings of the International 
Conference on Health Informatics and Medical 
Application Technology - Volume 1: ICHIMAT, 371–
378. https://doi.org/10.5220/0009515503710378 

Sulastry, T. (2009). Analisis Kadar Tanin Ekstrak Air dan 
Ekstrak Etanol pada Biji Pinang Sirih (Areca 
catechu. L). Jurnal Chemica, 10(1), 59–63. 
https://doi.org/10.35580/chemica.v10i1.401 

Sutopo, T., Bestari, R. S., & Sintowati, R. (2016). The 
Effect of the 70% Ethanol Extract of Betel Leaf 
(Piper betle L.) on Bleeding Time in Mice Swiss 
Webster Strain. Biomedika, 8(2), 1–8. 
https://doi.org/10.23917/biomedika.v8i2.2917 

Telaumbanua, R., & Mayasari, U. (2021). Uji Aktivitas 
Antibakteri Ekstrak Etanol Biji Pinang (Arecae 
Semen) Terhadap Pertumbuhan Bakteri 
Escherichia Coli, Shigella Dysentriac, dan 
Salmonella Typhi. KLOROFIL: Jurnal Ilmu Biologi 
dan Terapan, 5(2), 117. 
https://doi.org/10.30821/kfl:jibt.v5i2.9370 

Widiana, I. G. R. (2015). Aplikasi Statistik pada Peneltiian 
Kedokteran. Jakarta: EGC. 


