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A B S T R  A C  T

Background: Betel leaf oil is a wonderful natural antiseptic. Betel leaf oil is rich in polyphenols, 
especially chavicol, which can be used to protect against microbe pathogens that cause infection. 
The cause of the spread of nosocomial infections in radiology can occur using a radiographic 
cassette. Previous research has found that radiographic cassette contains microorganisms and 
fungi. Purpose: To determine the effectiveness of using betel leaf oil as a natural disinfection 
on a radiographic cassette. Method: Quasi-experimental research with pre-test and post-test 
design designs was carried out by calculating the number of microbes, including Total Plate 
Count (TPC), Staphylococcus, and fungi. The study on 12 conventional radiographic cassettes 
was calculated using the swab method before and after cleaning with betel leaf oil. The data 
were analyzed descriptively to illustrate the rate of decline. Result: The results showed that the 
percentage rate of decline after the radiographic cassette was cleaned with betel leaf oil was ALT 
(17.8%), Staphylococcus (57.41%), and fungi (37.21%). Conclusion: Betel leaf oil can be used as 
alternative natural disinfection on radiographic cassettes, quite effectively suppressing the activity 
and number of microbes present.

A B S T R A K

Latar belakang: Minyak daun sirih adalah antiseptik alami yang luar biasa. Kandungan daun 
sirih kaya akan polifenol, terutama chavicol dapat digunakan untuk melindungi terhadap 
patogen mikroba yang menyebabkan infeksi. Penyebab penyebaran infeksi nosokomial 
dalam radiologi dapat terjadi dalam penggunaan kaset radiografi. Penelitian sebelumnya 
telah menemukan bahwa radiografi kaset mengandung mikroorganisme dan jamur. 
Tujuan: untuk mengetahui efektivitas penggunaan minyak daun sirih sebagai disinfeksi 
alami pada kaset radiografi. Metode: Penelitian quasi eksperimen dengan rancangan 
penelitian pre-test and post-test design dilakukan dengan menghitung jumlah mikroba 
yang meliputi Angka Lempeng Total (ALT), Staphylococcus, dan fungi. Penelitian pada 12 
kaset radiografi konvensional yang dihitung menggunakan metode swab sebelum dan 
sesudah dibersihkan dengan minyak daun sirih. Data dianalisis secara deskriptif untuk 
menggambarkan tingkat penurunan. Hasil: Hasil penelitian menunjukkan bahwa tingkat 
persentase penurunan setelah kaset radiografi dibersihkan dengan minyak sirih 
adalah ALT (17,8%), Staphylococcus (57,41%), dan fungi (37,21%). Kesimpulan: Minyak 
daun sirih dapat digunakan sebagai alternatif disinfeksi alami pada kaset radiografi cukup 
efektif dalam menekan aktivitas dan jumlah mikroba yang ada pada kaset radiografi.
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INTRODUCTION

Diagnostic radiology services are an integral part 
of medical services that need special attention because, 
in addition to helping establish a diagnosis, they also 
have potential dangers for both patients, officers, and 
the surrounding environment if not held correctly                  
(Aman et al., 2022; Nizam et al., 2022). To achieve quality 
and safe radiology services, excellent management and 
technical management is needed which is supported 
by good facilities/infrastructure, human resources, and 
equipment as well. One of the potential dangers in 
radiological equipment is the presence of nosocomial 
infection (Darmadi, 2008; Shakoor et al., 2019).  

Nosocomial infection is a hospital-acquired 
infection in an incoming patient treated other than for 
the infection. Still, it does not occur and is not in the 
incubation period at the time of hospital admission              
(JY and JK, 2020). Nosocomial infections occur around 
the world in both developed and developing countries. 
Nosocomial infections are one of the leading causes 
of increased morbidity and mortality rates, which can 
hinder the healing process, resulting in new problems 
in the health sector, including increased treatment 
days and increased costs of treatment and treatment 
of patients in hospitals (Shakoor et al., 2019).  In the 
past decades, the risk of infection in health facilities 
has increased in radiology. This is due to an increase in 
the number of patients and the modality of radiological 
examination (Fohely et al., 2021; Grasselli et al., 2021).  

Radiographers may be exposed to infections on 
the surfaces of radiology equipment and other medical 
equipment related to radiology. Therefore, it is necessary 
to carry out regular disinfection activities to prevent the 
transmission of bacteria, viruses, fungi, and protozoa 
that cause disease (Cheswick et al., 2022). Based on 
research, Madhumit et al. (2019)  and Anugrahwati et 
al. (2016) show that betel leaf extract is shown to have 
strong antimicrobial activity, allowing it to be used by 
the pharmaceutical and food industries as a natural 
preservative. This study aimed to learn more about the 
use of betel leaf oil as a natural disinfection and found, 
using natural materials based on local wisdom can be 
improved to control and prevent infections.

MATERIAL AND METHOD

Research design
This research is quasi-experimental with pre-test 

and post-test design. The selection of this study design 
aims to determine changes before (pre-test) and after 
treatment (post-test) in the treatment group (Sugiyono, 
2011; Sawilowsky, 2009). The subject of the study was 
a Radiographic Cassette at the Radiology Laboratory 
in the Purwokerto Radiology Study Program, Diploma 
Three Program. This study used a total sampling 
technique. The sample in this study is total sampling 
with 12 conventional radiographic cassettes with size 

variations. Code A is a cassette size 18x24 cm. Code 
B is a cassette size 24x30 cm. Code C is cassette size 
30x40 cm. Laboratory officers of the department of 
environmental health Poltekkes Kemenkes Semarang 
carried out colony measurements.

Data collection methods
Data collection begins with taking pre-test data, 

namely by removing the cassette before being given 
treatment. Incubation is carried out to calculate 
the number of microorganisms before treatment. 
Furthermore, the radiographic cassette was carried out 
by steaming (swab) with cassa, given piper betel leaf 
oil with a concentration of 75%, then waited for five 
minutes (Savsani et al., 2020; Anugrahwati et al., 2016). 
After waiting five minutes, the posttest data collection 
was carried out by applying the cassette after being 
given treatment. Pre-test and post-test results are 
carried out through incubation for 2x24 hours in the 
laboratory. Furthermore, calculating the number of 
microbes from pre-test and post-test results was carried 
out. Then the microbial counting data were entered in 
the data processing table to analyze the change in the 
number of microbes on the cassette between the pre-
test and post-test.

Data analysis methods
The data were processed through manual and 

computerized editing, coding, entry, and tabulating. 
Then it is presented as a comparative table of the 
difference in the number of microbes between the 
pretest and the posttest (Murugesan et al., 2020).

RESULT

Total Plate Count (TPC)
Based on the study's results measuring the number 

of colonies on the Total Plate Count (TPC) obtained 
from the pretest and posttest, the results are shown in 
Table 1. Based on the table above, it can be seen that 
there is a significant decrease in the number of TPC on 
radiographic cassettes after being given treatment in 
the form of betel oil smearing. A comparison graph of 
the pre-test and post-test on the measurement of the 
TPC can be seen in Figure 1.

TPC measurement

Figure 1. TPC measurement chart
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Table 1. Research measurement results colonies of Total Plate 
Count (TPC)

No Cassette code Pre-test 
(colony)

Post-test 
(colony)

1 A1 1590 1080

2 A2 190 122

3 A3 13 10

4 A4 2 2

5 B1 180 105

6 B2 1 2

7 B3 13 11

8 B4 180 53

9 C1 90 48

10 C2 15 10

11 C3 4 5

12 C4 5 3
Code A : Cassette size 18x24 cm; Code B : Cassette size 24x30 cm; Code 
C : Cassette size 30x40 cm

Staphylococcus
Based on the results of the study by measuring 

the number of Staphylococcus, the results are shown 
in Table 2.

Table 2. Research measurement results of Staphylococcus

No Cassette code Pre-test 
(CFU/gram)

Post-test 
(CFU/gram)

1 A1 33 11

2 A2 9 7

3 A3 1 1

4 A4 1 0

5 B1 1 0

6 B2 2 0

7 B3 1 1

8 B4 2 2

9 C1 5 0

10 C2 2 0

11 C3 1 0

12 C4 1 1
Code A : Cassette size 18x24 cm; Code B : Cassette size 24x30 cm; Code 
C : Cassette size 30x40 cm

Based on the Table 2, it can be seen that there is 
a significant decrease in the amount of Staphylococcus 
on radiographic cassettes after being given treatment 
in the form of betel leaf oil smearing. A comparison 
graph of the pre-test and post-test on Staphylococcus 
measurements can be seen in Figure 2. The following is 
a documentation of the implementation of the research 
shown in the Figure 4.

Staphilococcus measurement

Figure 2. Staphylococcus measurement chart

Fungi
Based on the results of the study by measuring the 

number of fungi, the results are shown in the Table 3.

Table 3. Research measurement results of  fungi

No Cassette code Pre-test 
(CFU/gram)

Post-test 
(CFU/gram)

1 A1 5 1

2 A2 0 0

3 A3 0 0

4 A4 1 1

5 B1 0 0

6 B2 0 0

7 B3 5 2

8 B4 2 2

9 C1 0 0

10 C2 0 0

11 C3 0 0

12 C4 1 1
Code A : Cassette size 18x24 cm; Code B : Cassette size 24x30 cm; Code 
C : Cassette size 30x40 cm

Based on the Table 3, it can be seen that there 
is a significant decrease in the number of fungi on 
radiographic cassettes after being given treatment in 
the form of betel leaf oil smearing. A comparison graph 
of the pre-test and post-test on fungi measurements can 
be seen in the Figure 3.

Fungi measurement

Figure 3. Fungi measurement chart
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DISCUSSION

Nosocomial infection has many causes, one of 
which is by touching equipment and objects related 
to patients in the hospital (Darmadi, 2008; JY and JK, 
2020). Based on research from Dartini et al. (2017), 
it was mentioned that using chlorine solution as a 
disinfection material on radiographic cassettes is 
effectively 2% better than using alcohol with a content 
of 70%. In this study, researchers used betel leaf oil with 
the consideration that it is a natural ingredient, easy 
to obtain in Indonesia, and the use of local wisdom 
as a material of value in the community, besides that 
because it is a natural ingredient, it will not provide side 
effects in the form of irritation to the skin or damage 
the surface on the radiographic cassettes (Emrizal 
et al., 2014; Rahayu et al., 2019; Melgar et al., 2022;                        
Thi et al., 2021).

Based on the study's results, in measuring the 
TPC obtained, the average result of a decrease in TPC 
value after radiographic cassettes were given treatment 
in the form of betel oil was 17.8%. In Staphylococcus 
measurements, the average result of a decrease in 
Staphylococcus values after radiographic cassettes were 
treated in the form of betel leaf oil was 57.41%. In fungi 
measurements, the average result of a decrease in fungi 
values after radiographic cassettes were given treatment 
in the form of betel oil was 37.21%. Essential oil from 
betel leaf oil contains betlephenol and chavicol, which 
have germ-killing, anti-oxidation, and fungicidal or anti-

fungal power (Madhumit et al., 2019 ; Idris Chin and 
Karim, 2020).Based on literature from various journals, 
it is stated that this chavicol compound has the most 
significant role in suppressing the number of microbes 
on radiographic cassettes. This is in accordance with the 
results of this study that betel leaf oil can stop bacteria 
in the form of Staphylococcus, which is relatively high 
on cassettes with a decrease in the amount of 57.41% 
compared to before being treated with betel leaf oil (Ali 
et al., 2018 ; Anugrahwati et al., 2016; Fohely et al., 2021).

In this study, several measurement results were 
of the same value between the pre-test and post-
test, this was likely due to the taking of the same that 
was not in a sterile room, so it is expected that the 
results were due to many environmental factors that 
interfered with the measurement (Basit et al., 2020; Lee 
et al., 2022; Savsani et al., 2020; Shah and Jhade, 2018; 
Wirasuta et al., 2017). This research has shortcomings 
because data collection was still during the Covid-19 
pandemic. There are limitations in data collection in 
hospitals. Then, the radiographic cassette used as 
a research sample was in the Purwokerto Radiology 
Study Program Laboratory (Melgar et al., 2022;                                                                                                                        
Trunga et al., 2021), whose use is only by students for 
practice in the lab. This is likely to cause the number of 
microbes that exist when research needs to be more 
accurate according to the number of radiographic 
cassettes commonly used in patient services at the 
Radiology Installation.

(a) (b) (d)

(c)

(e)

Figure 4. (a) Preparation of tools and materials, (b) Pre-treatment sampling, (c) Wiping treatment with betel leaf oil,                                                       
(d) Sampling after treatment, (e) Calculation of the number of microbes pre and post treatment after incubation for 2 x 24 hours
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CONCLUSION

Based on the results of the study, it can be 
concluded that the use of betel leaf oil as disinfection on 
radiographic cassettes is quite effective in suppressing 
the activity and number of microbes on radiographic 
cassettes with a concentration of 75% so that it can 
be used as an alternative natural disinfection material 
for the prevention of nosocomial infections both in 
radiology installations and in hospitals. The limitation 
of this study is the small number of cassette samples 
and the variety of cassette types. Suggestions for further 
research are that more research is needed regarding 
radiological equipment other than radiographic 
cassettes, for example in areas with frequent contact 
with patients.

ACKNOWLEDGMENTS

The researcher would like to thank all those who 
have contributed to this study.  The authors stated 
that there was no conflict of interest with the parties 
involved in this study.

REFERENCE

Ali, A., Lim, X.Y., Chong, C.H., Mah, S.H., Chua, B.L., 2018. 
Optimization of Ultrasound-Assisted Extraction 
of Natural Antioxidants from Piper betle using 
Response Surface Methodology. LWT Vol. 89,                   
Pp. 681-688.

Aman, S., Mittal, D., Shriwastav, S., Tuli, H.S., Chauhan, S., 
Singh, P., Sharma, S., Saini, R. V., Kaur, N., K.Saini, A., 
2022. Prevalence of Multidrug-Resistant Strains in 
Device Associated Nosocomial Infection and Their 
in Vitro Killing by Nanocomposites. Ann. Med. Surg. 
Vol. 78, Pp. 103687.

Anugrahwati, M., Purwaningsih, T., Rustina, 
Manggalarini, J.A., N.B.Alnavis, D.N.Wulandari, 
H.D.Pranowo, 2016b. Extraction of Ethanolic Extract
of Red Betel Leaves and Its Cytotoxicity Test on
HeLa Cells. Procedia Eng. Vol. 148, Pp. 1402-1407.

Basit, M.A., Arifah, A.K., Loh, T.C., Saleha, A.A., Salleh, 
A., Kaka, U., Idris, S.B., 2020. Effects of Graded 
Dose Dietary Supplementation of Piper Betle Leaf 
Meal and Persicaria Odorata Leaf Meal on Growth 
Performance, Apparent Ileal Digestibility, and Gut 
Morphology in Broilers. Saudi J. Biol. Sci. Vol. 27(6), 
Pp. 1503-1513.

Cheswick, R., Nocker, A., Moore, G., Jefferson, B., Jarvis, 
P., 2022. Exploring The Use of Flow Cytometry 
for Understanding The Efficacy of Disinfection 
in Chlorine Contact Tanks. Water Res. Vol. 217,                                 
Pp. 118420.

Darmadi, D., 2008. Infeksi Nosokomial: Problematika dan 
Pengendaliannya. Salemba Medika, Jakarta.

Dartini, Kartikasari, Y., Sulistyadi, A.H., Aryani, A.I., 
Handoko, B.D., Nurcahyo, P.W., 2017. Disinfectants 
Material Effectiveness in Reducing Microorganisms 
on Radiographic Cassettes. ARC J. Public Heal. 
Community Med. Vol. 2(2), Pp. 15-18. 

Emrizal, Fernando, A., Yuliandari, R., Rullah, K., Indrayani, 
N.R., Susanty, A., Yerti, R., Ahmad, F., M.Sirat, H.,
Arbain, D., 2014. Cytotoxic Activities of Fractions
and Two Isolated Compounds from Sirih Merah
(Indonesian red betel), Piper Crocatum Ruiz & Pav.
Procedia Chem. Vol. 13, Pp. 79-84.

Fohely, F., Oglat, A., Sabarna, K., 2021. Evaluation of 
Awareness and Nosocomial Infection Control 
Practices among Radiological Technologists 
(Radiographers) in Palestine. J. Radiol. Nurs.                     
Vol. 40(2), Pp. 194-198.

Grasselli, G., Scaravilli, V., Mangioni, D., Scudeller, L., 
Alagna, L., Bartoletti, M., Bellani, G., Biagioni, E., 
Bonfanti, P., Bottino, N., Coloretti, I., Cutuli, S.L., 
Pascale, G. De, Ferlicca, D., Fior, G., Forastieri, A., 
Franzetti, M., Greco, M., Guzzardella, A., Linguadoca, 
S., Meschiari, M., Messina, A., Monti, G., Morelli, P., 
Muscatell, A., Redaelli, S., Stefanini, F., Tonetti, T., 
Antonelli, M., Cecconi, M., Foti, G., Fumagalli, R., 
Girardis, M., Ranieri, M., Viale, P., Raviglione, M., 
Pesenti, A., Gori, A., Bandera, A., 2021. Hospital-
Acquired Infections in Critically Ill Patients with 
COVID-19. Chest Vol. 160(2), Pp. 454-465.

Idris Chin, I., Karim, S., 2020. Effectiveness of curcumin 
Longa and Piper Betle extracts to disinfect 
diabetic bacteria. Mater. Today Proc. Vol. 31(1),                                    
Pp. A166–A169.

JY, L., JK, D., 2020. Nosocomial Infections: A History of 
Hospital-Acquired Infections. Gastrointest. Endosc. 
Clin. N. Am. Vol. 30(4), Pp. 637-652.

Lee, M.-T., Chang, C.-I., Lin, J.-J., Wu, Y.-J., 2022. Piper 
betle Stem Extract Induces Apoptosis through 
Mitochondria Inactivation, p38MAPK Activation 
and ErB2/ErbB3 Suppression on Oral Squamous 
Cell Carcinoma Cells. Phytomedicine Plus Vol. 2(3), 
Pp. 100295.

Madhumit, M., Guha, P., Nag, A., 2019. Extraction of 
Betel Leaves (Piper betle L.) Essential Oil and Its 
Bio-Actives Identification: Process Optimization, 
GC-MS Analysis and Anti-Microbial Activity. Ind. 
Crops Prod. Vol. 138, Pp. 111578.

Melgar, M., Ramirez, M., Chang, A., Antillon, F., 2022. 
Impact of Dry Hydrogen Peroxide on Hospital-
Acquired Infection at A Pediatric Oncology 
Hospital. Am. J. Infect. Control Vol. 50(8),                                                  
Pp. 909-915.

http://dx.doi.org/10.20431/2456-0596.0202002
https://doi.org/10.1016/j.indcrop.2019.111578
https://doi.org/10.1016/j.phyplu.2022.100295
https://doi.org/10.1016/j.ajic.2021.12.010
https://doi.org/10.1016/j.watres.2022.118420
https://doi.org/10.1016/j.giec.2020.06.001
https://doi.org/10.1016/j.sjbs.2020.04.017
https://doi.org/10.1016/j.lwt.2017.11.033
https://doi.org/10.1016/j.proeng.2016.06.569
https://doi.org/10.1016/j.amsu.2022.103687
https://doi.org/10.1016/j.proche.2014.12.009
https://doi.org/10.1016/j.chest.2021.04.002
https://doi.org/10.1016/j.jradnu.2021.01.002
https://doi.org/10.1016/j.matpr.2021.01.532


Saifudin et al. | Journal of Vocational Health Studies 06 (2023): 203-208208

Shah, S.K., Jhade, D.N., 2018. Evaluation of Antifertility 
Potential of Piper betle (Petiole) on Female Wistar 
Rats “Rising Approaches of Herbal Contraception’’. 
Biochem. Biophys. Reports Vol. 15, Pp. 97-102.

Shakoor, S., Owais, M., Hasan, R., Irfan, S., 2019. 
Nosocomial and Healthcare-Associated NTM 
Infections and Their Control. In: Velayati, A.A. 
(Ed.), Nontuberculous Mycobacteria (NTM): 
Microbiological, Clinical and Geographical 
Distribution. Academic Press, London, Pp. 177-190.

Sugiyono, S., 2011. Metode Penelitian Kuantitatif, 
Kualitatif dan R & D. Alfabeta, Bandung.

Thi, C.H.C., Nguyen, H.D., Hoang, D.M. Le, 2021. Influence 
of Piper betle L. Extract on Umbilical Cord Cells in 
Vitro and Potential Treating Cutaneous Wound. 
Heliyon Vol. 7(3), Pp. e06248.

Trunga, D.C., Phamb, T.T., Minh, Q.B.P., Panaitescu, 
C., QuyenTrand, N., Anh, H.T., Bach, L.X., Dang, 
N.N., 2021. The Use of Piper Betle Leaf Extract
for Forming a Barrier Layer on Steel Surface in
Hydrochloric Acid Solution. Prog. Org. Coatings
Vol. 158, Pp. 106340.

Wirasuta, I.M.A.G., Srinadi, I.G.A.M., Dwidasmara, I.B.G., 
Ardiyanti, N.L.P.P., AryaTrisnadewi, I.G.A., Paramita, 
N.L.P.V., 2017. Authentication of Piper betle L.
folium and Quantification of Their Antifungal-
Activity. J. Tradit. Complement. Med. Vol. 7(3),                   
Pp. 288-295.

Murugesan, S., Ravichandran, D., Lakshmanan, D.K., 
Ravichandran, G., Arumugam, V., Raju, K., Geetha, 
K., Thilaga, S., 2020. Evaluation of Anti Rheumatic 
Activity Of Piper betle L. (Betelvine) Extract using 
in Silico, In Vitro and In Vivo Approaches. Bioorg. 
Chem. Vol. 103, Pp. 104227.

Nizam, A., Nimaroff, M.L., Menzin, A.W., Goldberg, 
G.L., Miyara, S.J., Molmenti, E., 2022. Nosocomial
COVID-19 Infection in Women Undergoing Elective 
Cesarean Delivery: A Prospective Cohort Study. Am.
J. Obstet. Gynecol. MFM Vol. 4(1), Pp. 100490.

Rahayu, H.S.E., N.Nasruddin, Nuranic, L.H., Darmawati, 
S., Rohmani, A., Lutfiyati, H., Wahyuningtyas, 
E.S., Sikumbang, I.M., Muhlisin, Z., Sukeksi, A.,
Nuroini, F., Ishijima, T., Sugamah, J., Nakatani, T.,
2019. Ethanolic Extract of The Natural Product of
Daun Sirih (Piper betle) Leaves May Impede The
Effectiveness of The Plasma Jet Contact Style
for Acute Wounds. Clin. Plasma Med. Vol. 15,                             
Pp. 100090.

Savsani, H., Srivastava, A., Gupta, S., Patel, K., 2020. 
Strengthening Antioxidant Defense & Cardio 
Protection by Piper betle: An in-Vitro Study. Heliyon 
Vol. 6(1), Pp. e03041.

Sawilowsky, S., 2009. Very Large and Huge Effect Sizes. 
J. Mod. Appl. Stat. methods JMASM Vol. 8(2),
Pp. 597-599.

https://doi.org/10.1016/j.jtcme.2016.08.006
https://doi.org/10.1016/j.heliyon.2021.e06248
https://doi.org/10.1016/j.ajogmf.2021.100490
https://doi.org/10.1016/j.cpme.2019.100090
https://doi.org/10.1016/j.porgcoat.2021.106340
https://doi.org/10.1016/j.heliyon.2019.e03041
https://doi.org/10.1016/j.bioorg.2020.104227
https://www.researchgate.net/publication/279616742_Very_large_and_huge_effect_sizes
https://doi.org/10.1016/j.bbrep.2018.08.001

	BETEL LEAF OIL AS A NATURAL DISINFECTION AGENT IN RADIOLOGICAL EQUIPMENT (STUDY OF MICROBIAL QUANTITY OF RADIOGRAPHIC CASSETTE)
	MINYAK DAUN SIRIH SEBAGAI BAHAN DISINFEKSI ALAMI PADA PERALATAN RADIOLOGI (STUDI KUANTITAS MIKROBA KASET RADIOGRAFI)
	ABSTRACT
	ABSTRAK
	INTRODUCTION
	MATERIAL AND METHOD
	Research design
	Data collection methods
	Data analysis methods

	RESULT
	Total Plate Count (TPC)
	Staphylococcus
	Fungi

	DISCUSSION
	CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCE



