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ABSTRACT  

Clearing is a vital process in microscopy, aimed at enhancing the transparency of 
tissue preparations for clearer observation of insect structures. Despite its 
effectiveness, Toluene poses safety concerns due to its explosive nature. Therefore, 
clove oil (Syzygium aromaticum) has been explored as a safer alternative. This study 
evaluates the quality of permanent preparations of Pediculus humanus capitis using 
both toluene and clove oil. Comparative tests were conducted, treating adult head lice 
specimens with each solvent for three repetitions. Permanent preparations were 
assessed for clarity, color quality, and morphological integrity. Results indicate a 
significant difference in quality between the two methods. Toluene yielded mainly poor-
quality preparations, while clove oil resulted in a higher proportion of preparations of 
good quality. The Mann-Whitney test confirmed the significance of this difference (p = 
0.002). This study highlights the efficacy of clove oil as a safer alternative to toluene in 
the clearing process, contributing to entomological practices and chemical safety. 

Keywords: clearing, clove oil (Syizigium aromaticum), Pediculus humanus capitis, 
permanent preparation quality 

ABSTRAK 

Clearing merupakan proses penting dalam mikroskopi yang bertujuan untuk 
meningkatkan transparansi preparasi jaringan sehingga struktur-serangga dapat 
diamati dengan lebih jelas. Toluena, meskipun efektif, menimbulkan kekhawatiran 
keselamatan karena sifatnya yang mudah meledak. Oleh karena itu, minyak cengkeh 
(Syzygium aromaticum) telah dieksplorasi sebagai alternatif yang lebih aman. 
Penelitian ini mengevaluasi kualitas preparasi permanen dari Pediculus humanus 
capitis menggunakan toluena dan minyak cengkeh. Tes komparatif dilakukan dengan 
memperlakukan spesimen kutu dewasa dengan masing-masing pelarut untuk tiga kali 
pengulangan. Preparasi permanen dinilai untuk kejernihan, kualitas warna, dan 
integritas morfologi. Hasil menunjukkan perbedaan yang signifikan dalam kualitas 
antara kedua metode tersebut. Toluena menghasilkan preparasi dengan kualitas yang 
sebagian besar buruk, sedangkan minyak cengkeh menghasilkan proporsi preparasi 
yang lebih tinggi dengan kualitas yang baik. Uji Mann-Whitney mengkonfirmasi 
signifikansi perbedaan ini (p = 0,002). Penelitian ini menyoroti efikasi minyak cengkeh 
sebagai alternatif yang lebih aman bagi toluena dalam proses clearing, berkontribusi 
pada praktik entomologi dan keselamatan kimia. 
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Kata kunci: clearing, Pediculus humanus capitis, kualitas preparat permanen, minyak 

cengkeh (Syizigium aromaticum) 

INTRODUCTION 

Making permanent preparations is one of the efforts of laboratory technicians to 
identify and see the morphology of parasites that disturb humans. One of the parasites 
that bother humans is Pediculus humanus capitis, head lice. Permanent preparations 
are declared inappropriate if there is an error at the preparation stage. One of the 
mistakes in the preparation stage can cause poor preparation quality, including color 
quality that is difficult to see, needs to be more transparent, and some of the 
morphology needs to be intact. Preparations do not last for a long time[1], [2]. 
Preparation of permanent preparations begins with immersion in 10% KOH (thinning of 
the exoskeleton), then dehydration (withdrawal of water molecules), clearing (clearing), 
and mounting (gluing tissue).  

The clearing is a process that aims to clear the tissue preparation so that the 
structure is visible, clear, and transparent when observed under a microscope. 
Materials commonly used in clearing are xylol, benzol, toluene, acetone, and clove oil 
[3], [4]. The use of Xylol or Xylene in the manufacture of permanent preparations is a 
material that is commonly used in the clearing process; however, the use of xylol or 
xylene materials is included in hazardous and toxic chemicals and in the process of 
making permanent preparations of xylol solution can cause tissues to become dry and 
easily brittle[5], [6]. Based on previous research presented at the 2018 Unimus Student 
National Seminar on Differences in the Use of Xylol (Xylene) and Toluol (Toluene) in 
the Clearing Process on the Quality of Permanently Preserved Preparations Cimex 
lectularis, it was found that the preparation of permanently preserved preparations was 
clearer using toluol (toluene).  

Agent compared to using xylol agent is toluene. However, the use of xylol and 
toluene are toxic materials found in anatomical pathology laboratories which can cause 
death either by ingestion, contact with the skin, or inhalation at specific concentrations 
and affect the nervous system[5],  [8][7]. Therefore, they have to find other alternatives 
for using clearing materials in the manufacture of permanent preparations. Based on 
previous research by Fani Septiani in 2018 entitled Differences in Quality of Permanent 
Pediculus humanus capitis Preparations in the Clearing Process Using Xylol and Clove 
Oil, it was found that the use of clove oil was better than xylol.[1] Clove oil (Syizigium 
aromaticum) has advantages such as a faster clarification process in the clearing 
process, relatively low price, easy to obtain, and does not contain toxins[9]. Eugenol is 
the ingredient in clove oil (Syzygium aromaticum) that is linked to a quicker cleaning 
procedure. Clove oil's principal ingredient, eugenol, has qualities that speed up the 
process of clearing or clarifying when making permanent products[10]. 

 Based on the problems above, the clearing process plays an essential role in the 
manufacture of permanent preparations for Pediculus humanus capitis. The use of 
toluene and clove oil (Syzigium aromaticum) solutions can produce good-quality 
endless preparations. The researcher intends to compare and see differences in the 
quality of permanent Pediculus humanus capitis preparations in the clearing process 
using toluene and clove oil (Syzigium aromaticum). 

In addition to the aforementioned research findings, there are several other studies 
supporting the need for safer alternatives in the clearing process for permanent 
preparations. For instance, highlights the negative effects of toluene usage on the 
environment and human health, emphasizing the necessity to explore more 
environmentally friendly and safe alternatives [11]. Similarly, a study demonstrates that 
using clove oil as a clearing agent can yield more transparent preparations while 
maintaining morphological integrity [12]. This underscores the importance of further 
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research to explore the potential of clove oil as a safer and more effective alternative in 
the clearing process. 
 
METHODS  
 
Research Design 

This study used a comparative test design, which means that the researcher treated 
both the subject and the object of the study. Specifically, the researcher compared the 
effects of toluene and clove oil (Syizigium aromaticum) on the quality of the permanent 
preparation of Pediculus humanus capits during the clearing stage. Research ethics 
review no 06/KEPK-PK.PKP/V/D/2024 
 
Research Location and Time 

The sampling location for clove oil (Syizigium aromaticum) was taken via e-
commerce with several selected brands. The research was carried out in the 
parasitology laboratory, Department of Technology, Polytechnic Medical Laboratory, 
Ministry of Health, Pontianak. This research was conducted on November 2023-
February 2024. 
 
Research Population and Sample 

The population in this study was composed of several brands of clove oil (Syizigium 
aromaticum) The sample for this research used one of the brands of clove oil 
(Syizigium aromaticum). These oils' unique qualities and health advantages result from 
their composition, which includes terpenes, ketones, alcohols, aldehydes, and esters. 
They need very little to produce their scent because they are so strong and 
concentrated. Essential oils are found to be extensively used in aromatherapy, topical 
treatments following dilution, and as constituents in cosmetic and personal hygiene 
products. Essential oils can have a range of sticky, heavier textures or clear, liquid 
appearances depending on where they come from. They have a wide range of hues 
representing the pigmentation naturally found in the plant. Comprehending the 
multifaceted attributes of essential oils facilitates their secure and efficient employment 
in distinct contexts, endorsing general welfare and tranquility. 
 
Tools and materials 
Tool 

Microscope, screw bottle, nurse cap, petri dish, measuring cup, dropper pipette, 
Object glass, deck glass, beaker glass, stick, tissue 
 
Material 

The following things can be used to get rid of head lice: 10% KOH solution, 
Aquadest, graded alcohol (30%, 50%, and 96%), absolute alcohol, toluene, clove oil 
(Syizigium aromaticum), and Entellan. 
 
How to collect data 

Data from direct observation and comparative research on permanent preparations 
for Pediculus humanus capitis in the clearing process using toluene and clove oil 
(Syzigium aromaticum). The research team involved in the research on the cleaning 
process of Pediculus humanus capitis using toluene and clove oil (Syzygium 
aromaticum) consists of the main researcher (2 people) and laboratory technicians (2 
people): These researchers have a Master's degree (M.Sc.) in the field of entomology 
and parasitology with expertise in designing and applying scientific research 
methodologies, experience in the field of entomology, especially in the study of 
parasites such as Pediculus humanus capitis and skills in data analysis and scientific 
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writing, while for laboratory technicians have a Bachelor's education background (D4) 
in the field of Laboratory Technology and have practical skills in handling and 
processing biological samples, experience with laboratory equipment and chemicals 
such as toluene and clove oil as well as an understanding of cleaning techniques and 
permanent preparation for microscopic observations. 
 
Research procedure 
Pre Analytics 

The process of taking Pediculus humanus capitis was carried out. In the process of 
taking Pediculus humanus capitis to make preparations, the collection is done by taking 
Pediculus humanus capitis from its place of origin (scalp or hair) directly using hands or 
without using tools, so as not to damage the body structure of Pediculus humanus 
capitis caused by fingers, combs tightly, or tweezers, Before taking Pediculus humanus 
capitis. Researchers should use a nurse's hat to protect themselves from pediculosis 
infection. 36 head lice (Pediculosis humanus capitis) are needed of the same size for 3 
repetitions.Desired sample criteria: Large size: 3–4 mm, has intact morphology 
analytic. 
 
Prepare research tools and materials. 

Use one slide for one sample, then Soak the Pediculus humanus capitis sample 
using 10% KOH for 24 hours, then rinse using distilled water. Soak Pediculus humanus 
capitis in a 30% alcohol solution for 15 minutes three times. Press with two glass 
objects to remove the fluid in the tick's stomach. Place the Pediculus humanus capitis 
sample in a 50% and 96% alcohol solution for 15 minutes each, and repeat three 
times. Place the Pediculus humanus capitis in an absolute alcohol solution for 5 
minutes. The clearing process is done by putting the Pediculus humanus capitis 
sample in a different tub for 15 minutes with toluene and clove oil (Syzigium 
aromaticum). The mounting process is carried out, placed on a glass object treated 
with Canadian balsam, then covered with deck glass. Observed using a 4x objective 
lens magnification microscope to determine the color quality, clarity and morphological 
integrity of Pediculus humanus capitis[13]. 
 
Post Analytics 

An assessment was carried out on the quality of the comparisons that had been 
observed both macroscopically and microscopically. Assessment of Preparation 
Quality Results. Good quality preparations: clear preparations, without black spots, and 
the morphology of the Pediculus humanus capitis is intact. The quality of the 
preparation is quite good: the preparation is clear, there are black stains in < ¼ of the 
preparation, and the morphology of the Pediculus humanus capitis is intact. Poor 
quality preparation: the preparation is not clear, there are black stains > ¼ of the 
preparation, and the morphology of the Pediculus humanus capitis is damaged[13]. 
 
Data analysis 

Data were obtained by observing the morphology of adult Pediculus humanus 
capitis microscopically. The data is made in the form of a score against the assessment 
criteria, namely clarity, color quality and morphological integrity of Pediculus humanus 
capitis in permanent preparations. Each of these criteria is given a score of 1 if the 
clarity, color quality and integrity produced are poor. Score 2 if the clarity, color quality 
and integrity produced are quite good. Score 3 if the clarity, color quality and integrity 
produced are good. The score range includes poor criteria 1-3, quite good criteria 4-6, 
and good criteria 7-9[13]. The data obtained is presented in tabular form. Next, the data 
was put through the Mann-Whitney test to see if there was a significant difference 
between using toluene and clove oil (Syizigium aromaticum) to clear the area. 
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RESULT 

Based on the results of research that were conducted at the Parasitology Laboratory 
of the Pontianak Health Polytechnic on November 2023-February 2024, several brands 
of clove oil (Syizigium aromaticum) were obtained via E-commerce with several 
selected brands. The sample of this research uses one of the brands of clove oil 
(Syizigium aromaticum).  

 

 
Figure 1. Graph of Quality Results of Permanent Preparations of Pediculus humanus 

Capitis Using Toluene 
 

The clearing results in figure 1 based on the toluene solution on the chart obtained 
three permanent preparations of reasonably fair quality with a percentage of 19% and 
13 endless practices of poor quality with a percentage of 81%. 

 

 
Figure 2. Graph of Quality Results of Permanent Preparations of Pediculus 

humanus capitis Using Clove Oil (Syizigium aromaticum) 
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The clearing results in based on the use of clove oil solution (Syizigium aromaticum) 
on figure 2 obtained eight good quality permanent preparations with a percentage of 
50%, five endless preparations of reasonably fair quality with a percentage of 31%, 
three permanent practices of poor quality with a percentage of 19%. 

 

 
Figure 3. Observational Photos of Pediculus Humanus Capitis Preparations in Good 

Category with Toluene 

Figure 3. After observing under a microscope with an objective magnification of 4x, it 
was found that the results of the permanent preparations were in a fairly good 
category, showing clear preparations, there were black stains <¼ of the preparations, 
and the morphology of the Pediculuh humanus capitis sample was intact, while the 
results of the Pediculus humanus capitis preparations were in a bad category with 
toluene can be seen in Figure 4. 

 
Figure 4. An Observational Photograph of The Setup Bad with Toluene: Pediculus 

Humanus Capitis Category 
 

Figure 4. After observing under a microscope with an objective magnification of 4x, it 
was found that the results of permanent preparations in the lousy category showed that 
the trials were not transparent, there were black stains > ¼ of the practices, the 
morphology of the Pediculus humanus capitis sample was damaged, while the results 
of the Pediculus humanus capitis practices with no morphology complete and not 
transparent with toluene can be seen in Figure 5. 
 

 
Figure 5. Observational Photo of The Wrong Category of Pediculus Humanus Capitis 

Preparations with Incomplete Morphology and Not Transparent Using Toluene 
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Figure 5. After observing under a microscope with an objective magnification of 4x, it 
was found that the results of the permanent preparations were incomplete 
morphologically, which was seen from the absence of the legs of Pediculus humanus 
capitis on the very front on the left and not transparent on the body of Pediculus 
humanus capitis. While the results of the preparation of Pediculus humanus capitis in 
the excellent category with clove oil can be seen in Figure 6. 
 

 
Figure 6. Photo of a Good Category of Pediculus humanus capitis Preparations with 

Clove Oil (Syizigium aromaticum) 
 

Figure 6. After observing under a microscope with an objective magnification of 4x, it 
was found that the results of permanent preparations in the excellent category showed 
precise practices, without black stains, and the morphology of the Pediculus humanus 
capitis sample was intact so that every part of the body could be observed, while the 
results of Pediculus humanus capitis preparations with quite good category with clove 
oil (Syizigium aromaticum) can be seen in Figure 7. 

 

 
Figure 7. Observational Photos of Pediculus humanus capitis Preparations in Good 

Category with Clove Oil (Syizigium aromaticum) 
 

Figure 7. After observing under a microscope with an objective magnification of 4x, it 
was found that the results of the permanent preparations were in a pretty good 
category, showing precise trials, there were black stains <¼ of the practices, and the 
morphology of the Pediculus humanus capitis sample was intact, while the results of 
the Pediculus humanus capitis preparations were in a wrong category with clove oil 
(Syizigium aromaticum) can be seen in Figure 8. 

 
Figure 8. Photo of Poor Category of Pediculus humanus capitis Preparations with 

Clove Oil (Syizigium aromaticum) 
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Figure 8. After observing under a microscope with an objective magnification of 4x, it 
was found that the results of permanent preparations in the lousy category showed that 
the trials were not transparent, there were black stains > ¼ of the practices, the 
morphology of the Pediculus humanus capitis sample was damaged, and one of the 
legs was missing on the second part on the right. 

Data from the image quality results of permanent preparations of Pediculus 
humanus capitis were then tested statistically. The statistical test used is the normality 
test and the Mann-Whitney test. 

Table 1. Normality Test 

 Reagent/Treatment Type Significance Value 

(Shapiro-Wilk) 
Preparation results Toluene 0,484 

 Clove Oil 0,768 

 

Table 1 showed that the Normality test has a significance value for the use of 
toluene 0.484, while clove oil (Syizigium aromaticum) is 0.768. Because the 
significance value of both is greater than > 0.05, it can be concluded that the data from 
the permanent preparation of Pediculus humanus capitis are normally distributed. 
 

Table 2. Mann-Whitney test 
Treatment Significant Value 

Toluene 0,002 
Clove Oil (Syizigium aromaticum) 

 
Table 2 showed that the Normality test has a significant value for the use of toluene 

0.484, while clove oil (Syizigium aromaticum) is 0.768. Because the significance value 
of both is more significant than > 0.05, it can be concluded that the data from the 
permanent preparation of Pediculus humanus capitis are normally distributed.   
 
PEMBAHASAN  

The clearing is a process that aims to clear up permanent tissue preparations so 
that the observed morphological structures appear clear, clear, and transparent when 
observed with a microscope. Materials commonly used in the clearing process are 
benzol, toluene, xylol, and clove oil (Syizigium aromaticum).[3], [14]  

The results showed differences between the treatments in the clearing process 
using toluene and clove oil (Syizigium aromaticum). Clearing clove oil (Syizigium 
aromaticum) is better than toluene in making permanent preparations. Clove oil 
(Syizigium aromaticum) contains 95% eugenol, one of the compounds in eugenol is a 
carbon group that functions in the dealcoholization process.[1], [15]  

Dealcoholization is when the carbon groups in clove oil (Syizigium aromaticum) 
absorb the remaining alcohol from the dehydration process. Absorbing alcohol that is 
carried out ideally can make permanent tissue preparations produce good quality 
preparations. The eugenol content in clove oil (Syizigium aromaticum) of 95% may 
make the Pediculus humanus capitis sample look clearer and more transparent 
compared to a toluene solution during the clearing process, which contains less 
carbon, namely 90.5%.[16]–[18] 

Based on Figure 3, it was found that the quality was not clear, there were black 
stains > ¼ of the preparation, and the morphology of the Pediculus humanus capitis 
sample was damaged. This is because the clearing process is imperfect, which makes 
the body of the Pediculus humanus capitis sample still contain alcohol, so it cannot 
provide results that clearly show the structure of the morphology of the Pediculus 
humanus capitis sample. 
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In the clearing process using toluene, results were found from Pediculus humanus 
capitis samples whose morphology was incomplete. In this study, soaking Pediculus 
humanus capitis samples in a solution of toluene and clove oil (Syizigium aromaticum) 
was carried out based on a minimum clearing time of 15 minutes with three repetitions. 
Meanwhile, according to previous research regarding the effect of variations in toluene 
clearing time on the quality of Cimex lectularis preparations, it was found that the 
clearing time using the agent toluol (toluene) was 5 minutes without repetition.[16], [19], 
according to research on the differences in the quality of permanent preparations for 
Pediculus humanus capitis, the clearing process using xylol and clove oil is 10 minutes 
with three repetitions. According to research on variations in KOH concentration and 
clearing time on the quality of preserved preparations for Pediculus humanus capitis, it 
was found that the results of the correct clearing time used in the clearing process are 
15 minutes with two repetitions.[1], [20], [21] It is possible that with repetition three 
times, the carbon groups contained in the toluene solution have partially absorbed the 
alcohol solution contained in the body of Pediculus humanus capitis. The clearing time 
must be adjusted appropriately so that the tissue is not too hard, causing the Pediculus 
humanus capitis to become brittle and one of its morphologies to be lost. 

The use of a clove oil solution (Syizigium aromaticum) is better than the use of a 
toluene solution because the use of a toluene solution has flammable properties; it 
contains less carbon, namely only 90.5%; toluene is also a dangerous and toxic 
substance.[20], [22] Indonesia has a variety of natural ingredients that can be used as 
natural insecticides. Natural ingredients that have the potential to treat pediculus 
humanus capitis infections, one of which is Clove Oil (Syizigiumaromaticum)[18]. In 
comparison, toluene, with the chemical formula C7H8, is a flammable and toxic liquid 
derived from petroleum, commonly used as a solvent in industrial applications. It 
poses fire hazards and health risks upon exposure. On the other hand, clove oil, 
primarily composed of eugenol, is derived from the clove plant (Syzygium 
aromaticum). It boasts antimicrobial properties and is considered safer for use due to 
its natural composition. Unlike toluene, clove oil is not flammable and is often utilized 
in traditional medicine and aromatherapy. This comparison underscores the potential 
advantages of clove oil, particularly in terms of safety and natural properties [23].   

In this study, clove oil (Syizigium aromaticum) proved to be a superior clearing agent 
compared to toluene, as evidenced by the enhanced quality of tissue preparations. 
This finding aligns with prior research highlighting the efficacy of clove oil due to its 
high eugenol content (95%), which facilitates the removal of alcohol residues during the 
clearing process[24]. Moreover, earlier studies have indicated variations in optimal 
clearing times depending on the clearing agent utilized, with toluene requiring 5 
minutes and clove oil and xylol necessitating 10 minutes for optimal results [25]. 

The theoretical implication of these findings lies in confirming the potential of clove 
oil as a safe and effective alternative to toluene for tissue clearing purposes. The 
presence of eugenol in clove oil contributes to improved clarity and quality of tissue 
preparations by minimizing alcohol residues. Practically, the use of clove oil offers a 
safer option, particularly in regions like Indonesia, where natural resources are 
abundant and the potential for natural alternatives to synthetic chemicals is high [25]. 
 
SIMPULAN  

Based on the Mann-Whitney test, it can be concluded that there was a difference 
between the use of toluene solution and clove oil (Syizigium aromaticum) in the 
clearing process on the quality of permanent preparations (good, quite good and bad), 
and the use of oil cloves (Syizigum aromaticum) is better than using toluene. to replace 
xylol (xylene) as a clearing agent. Further research is recommended to use a clove oil 
(Syizigium aromaticum) solution, which will be compared with other solutions and use 
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different soaking times for different stages. One such limitation lies in the sample size 
and its potential impact on the generalizability of the findings. The study may have 
utilized a limited sample, thereby restricting the direct application of its results to a 
broader population. Utilizing a larger sample size and incorporating greater variation in 
research parameters could enhance the generalizability of the findings.  
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