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Short Communication

INTRODUCTION
Since the outbreak of COVID-19, hand sanitizer is 
highly needed for reducing our risk of catching the 
infection. Hand sanitizer is an important product in 
this outbreak, which has many types such as liquid, gel,  
or cream. Our hands may be contaminated by touching  
some surfaces with patients’ respiratory droplets from  
a sneeze or cough which may then facilitate the trans-
mission of the disease.[1-3]

Almost all hand sanitizer products in the market are 
made of alcohol. Ethanol is the most popular alcohol 
as raw material of the product which is usually used 
to make a concentration of 50 to 70 %.[4,5] Alcohol 
has anti-bacterial activity for many kinds of bacterial. 
However, alcohol has drawbacks because it is flammable  
and makes the skin of the hands dehydrated.
Recently, many people have been using herbal based 
products i.e. hand sanitizer. Piper betel is one of the 
most famous plants which is commonly used as an 
antiseptic and mouth freshener.[6] A commercial tooth-
paste with a Piper betel leaf extract is also available in 
the market due to its antiseptic function. Piper betel is 
the leaf of a vine belonging to the Piperaceae family,  
which has silky heart shaped leaves and white catkin.[7]  

The Piper betel plant is abundantly found in south and 
Southeast Asia such as India, Indonesia, Malaysia, 
Thailand, Bangladesh etc. Many people use Piper betel 
leaves traditionally by boiling it in the water. After 
cooling, the water is used as mouthwash or bodywash.
Piper betel leaf has special smell and has essential oil  
about 4.2%. The essential oil has phenol as main  
compound. This phenolic compounds are bethelphenol 
and chavicol. Chavicol is aromatic compound which 
is a source of Piper betel special smell. There are some  
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derivatives of the compounds such as chavibetol,  
carvacrol, eugenol, allipyrocatechol and catechin. A 
phenolic compound in Piper betel essential oil has 
anti-microbial and anti-fungal properties. That is 
why the Piper betel is able to inhibit the growth of 
bacteria. Similarly, lime has flavonoid compound  
which contributes to its antioxidant and anti-bacterial  
properties. Several studies showed that lime juice 
has anti-viral and anti-fungals properties.[8,9] It is 
very interesting to investigate Piper betel and lime as 
raw materials of hand sanitizer. 

MATERIALS AND METHODS
Preparation of samples
Piper betel leaves about 50 g as main materials were 
washed using tap water and then were cut in small 
pieces. The cut leaves were dried in hot air for 15 h. 
After drying, the leaves were soaked in the hot water 
for 24 h. The water was separated and was added by 
8 ml lime extracts. Destilled water was added into 
the mixture to make samples with concentrations of 
20, 40, 60 and 80%.

pH evaluation
The acidity of the samples was checked by using a 
digital pH meter. The small amount of samples was 
loaded into the tubes.The electrode was soaked into 
the tubes to measure the pH of the samples.

Disc diffusion method
Firstly, the antibacterial activities of samples were 
evaluated using disc diffusion method. 15 ml of 
molten nutrient agar media was poured into sterile 
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petriplates to prepare the agar plates. After a few minutes, 0.1 % inocu-
lum suspension was swabbed uniformly on the plates and was allowed 
to stand for 15 min.
The different dilutions of mixture (20, 40, 60 and 80%) were loaded on 
5 mm autoclaved filter paper discs. The loaded discs were placed on the 
surface of the media and the plates were incubated at 37°C for 24 h. 
Finally, the inhibition zones formed around the disc were measured by 
a ruler in millimeter.

Hand sanitizer application
The best sample from the disc diffusion method was used in the hand 
sanitizer application. In order to compare the performance, commercial 
hand soap and alcohol-based hand sanitizer were used. Breads as the 
media were touched using bare hands with different treatments such as 
dirty hands, hand soap, alcohol-based handsanitizer and the best sample.  
After 10 days, the breads were checked to investigated the microbial 
growth.

RESULTS
The acidity of samples was checked using digital pH meter and as  
displayed in Figure 1. The higher concentration decreased the pH value 
of samples from 7.6 to 3.8. This is because citric acid of lime juice reduced 
the pH value of the samples. Disc diffusion tests showed that the sample  
of 60% was the most effective in inhibiting the growth of bacterial as  
displayed in Figure 2. The sample has a transparent area indicating 
the inhibition area that was 19.3 mm in diameter as measured by a 
ruler. Other samples did not show a significant inhibition of bacterial  
growth. The sample of 60% was tested as hand sanitizer and was compared  
with hand soap, alcohol-based hand sanitizer and non-treatment hands. 
Then, the hands were swabbed onto breads as microbial growth medium. 
Figure 3 shows the difference microbial growth on breads after 10 days. 
Bread swabbed by non-treatment hands showed the largest area of 
microbial growth as shown by black and brown area on the bread. The 
breads of alcohol-based hand sanitizer and hand soap exibithed the a 
small area of dark spots indicating the microbial growth. The sample of 
60% successfully inhibited the growth by showing no dark spot on the 
bread.

DISCUSSION
The sample of 60% showed the most effective anti-microbial among other 
samples. The pH value was 4.1 because the citric acid from lime juice 
increased the acidity of the sample. Phenolic compounds of Piper betel  
leaves were able to inhibit the microbial growth. The lime juice also  

contributed in the antimicrobial activities which is similar to other  
results.[10] Citric acid, the major organic acid of limejuice played impor-
tant role in inhibiting the microbial growth. There are two microbes 
habitation on hands named resident and transient floras.[11] The resident 
floras colonize the deeper skin layers and are resistant to mechanical  
removal.[11] The transient floras such as E. coli, S. aureus and Pseudomonas 
aeruginosa colonize the superficial layer skin in a short period of time.[11] 
The hand soap and alcohol based results were less effective compared to 
the sample of 60%. This might be caused by microbes from deeper skin  
or resident floras have strongly attached to hands. The phenolic compounds  
and citric acid in the sample might deeply removed microbes both resident  
and transient floras.

CONCLUSION
The sample of 60% showed the most effective among other samples in 
inhibiting microbial growth. The pH of samples was reduced due to the Figure 1: The pH value of samples with concentration of 20, 40, 60 and 80%.

Figure 2: The disc diffusion test of the sample of 60%.

Figure 3: Swab test using bread as media for non-treatment hands (a),  
alcohol based hand sanitizer (b), hand soap (c)and the sample of 60% (d).



Rochaeni, et al.: Piper betel Leaves and Lime Based Hand Sanitizer

Pharmacognosy Research, Vol 13, Issue 4, Oct-Dec, 2021� 267

increase of citric acid. There is no dark spot indicating the microbial 
growth on the bread of the sample after 10 days. The results exhibited 
that the sample was more effective than alcohol-based hand sanitizer and 
hand soap in inhibiting the growth. This might be caused by the sample 
could penetrate deeper into the skin layers and removed both resident 
and transient floras. The combination of Piper betel leaves and lime juice 
is promising in developing herbal hand sanitizer in the near future.

ACKNOWLEDGEMENT
We would like to acknowledge the support of Polytechnic of AKA Bogor 
for providing the required facilities to perform our work.

CONFLICT OF INTEREST 
The authors declare no conflict of interest.

ABBREVIATIONS USED
E. coli: Escherichia coli; S. aureus: Staphylococcus aureus.

REFERENCES
1.  Jing JLJ, Pei Yi TP, Bose RJC, McCarthy JR, Tharmalingam N, Madheswaran T.  

Hand Sanitizers: A Review on Formulation Aspects, Adverse Effects, and 
Regulations. Int J Environ Res Public Health. 2020;17(9):1-17. doi: 10.3390/
ijerph17093326, PMID 32403261.

2.  Seto WH, Tsang D, Yung RWH, Ching TY, Ng TK, Ho M, Ho LM, Peiris JSM, 

Advisors of Expert SARS group of Hospital Authority. Effectiveness of precautions  
against droplets and contact in prevention of nosocomial transmission of  
severe acute respiratory syndrome (SARS). Lancet. 2003;361(9368):1519-20. 
doi: 10.1016/s0140-6736(03)13168-6, PMID 12737864.

3.  Kampf G, Kramer A. Epidemiologic background of hand hygiene and evalu-
ation of the most important agents for scrubs and rubs. Clin Microbiol Rev. 
2004;17(4):863-93, table of contents. doi: 10.1128/CMR.17.4.863-893.2004, 
PMID 15489352.

4.  Block SS. Disinfection, sterilization and preservation. Philadelphia: Lippincott 
Williams & Wilkins; 2001.

5.  Gennaro AR. Remington: the science and practice of pharmacy. PA: Mack  
Publishing Company; 1995.

6.  Datta A, Ghoshdastidar S, Singh M. Antimicrobial property of piper betel leaf 
against clinical isolates of bacteria. Int J Pharm Sci Res. 2011;2:104-9.

7.  Bangash FA, Hashmi AN, Mahboob A, Zahid M, Hamid B, Muhammad SA, Shah ZU,  
Afzaal H. In-vitro antibacterial activity of piper betel leaf extracts. J Appl Pharm. 
2012;3:639-46.

8.  Costa R, Bisignano C, Filocamo A, Grasso E, Occhiuto F, Spadaro F. Antimicrobial  
activity and chemical composition of Citrus aurantifolia (Christm.) Swingle 
essential oil from Italian organic crops. Journal of Essential Oil Research. 
2014;26(6):400-8. doi: 10.1080/10412905.2014.964428.

9.  Dongmo PM, Jazet LN, Tatsadijieu ET, Sonwa J, Kuate PHA, Zollo M. Essential  
oil of Citrus aurantifolia from Cameroon and their antifungal activity against  
Phaeoramularia angolensis. Afr J Agricul Res. 2009;4:354-8.

10.  Jayana BL, Prasai T, Singh A, Yami KD. Study of antimicrobial activity of lime 
juice against Vibrio cholerae. Scient World. 2010;8:44-6.

11.  Jain VM, Karibasappa GN, Dodamani AS, Prashanth VK, Mali GV. Comparative 
assessment of antimicrobial efficacy of different hand sanitizers: an in vitro 
study. Dent Res J (Isfahan). 2016;13(5):424-31. doi: 10.4103/1735-3327.192283, 
PMID 27857768.

GRAPHICAL ABSTRACT SUMMARY

•	 Piper betel and lime based hand sanitizer has been successfully 
prepared by a simple maceration technique.

•	 The sample with the concentration of 60% showed the best  
antimicrobial activities among other samples.

•	 Our comparison study exhibited that the sample has better  
antimicrobial than commercial hand soap and alcohol based 
hand sanitizer.

•	 The sample could penetrate deeper into the skin layers and 
removed both resident and transient floras.
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