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ABSTRACT 

Clearing is the process of removing alcohol from the tissue so that paraffin can bind to the 

tissue. If the tissue still contains alcohol the paraffin cannot bind to the tissue, the tissue will 

be “ripe on the outside, raw on the inside” and can cause the tissue to be difficult to cut. Xylene   

is a chemical that is often used in the clearing process, although effective, the use of Xylene   

has adverse effects on health and is expensive. Therefore, citronella oil is expected to be used 

as a substitute for Xylene   with lower health effects. Citronella oil contains essential oils, the 

most common compound found in essential oils is terpene. Terpene is a non-polar isolate, non-

polar isolates can attract alcohol because alcohol is polar. This study aims to determine whether 

or not there is a difference in the microscopic picture of preparations that are cleared using 

Xylene   and lemongrass oil in tissue processing. This research was conducted at the 

Cytohistotechnology Laboratory of the Department of Medical Laboratory Technology of the 

Poltekkes Kemenkes Surabaya and the Faculty of Veterinary Medicine Airlangga University 

on January 26-February 25, 2024. The study was processed using kruskal wallis and mann 

whitney tests with the results of p = 0.056 > α 0.05, so there were no differences in the quality 

of hepatic histology preparations of mice. Preparations cleared with Xylene   as many as 9 

(56.25%) preparations can be said to be good and 7 (43.75%) preparations can be said to be 

less good. While preparations that are cleared using citronella oil as much as 3 (18.75%) can 

be said to be good and 13 (81.25%) preparations can be said to be less good. Although there is 

no difference between the two groups, preparations cleared using Xylene   are still better. 

 

Keywords: Clearing, Xylene, Citronella Oil (Cymbopogon nardus (L.) Rendle), Microscopic 
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INTRODUCTION 

Making histology preparations or 

what is often called tissue processing 

requires several stages, fixation, 

dehydration, clearing, infiltration, 

embedding, and sectioning, then entering 

the staining process. Fixation is the process 

of preserving tissue in the laboratory using 
special fluids, such as formaldehyde, to 

prevent degradation and maintain the 

structural integrity of the tissue. Fixation 

aims to stabilize the tissue in a “life-like 

state” so that it can be cut into thin sections 

for microscopic analysis (Bussolati, 2022). 

The fixation is also often called chemical 

fixation, a fixation that is often used on 

preparations observed with a microscope 

(Musyarifah & Agus, 2018). And 

Dehydration is removal of water and 

fixative from tissues using dehydrating 

fluids (Lerch et al., 2019), reagents that are 

often used are ethanol and alcohol with 

graded concentrations of 70%, 80%, 96%, 
and 100% absolute alcohol (Rahmawanti et 

al., 2021). Clearing is the replacement of 

dehydrating fluids with a fluid that is 

miscible with both the dehydrating fluid 

and the embedding medium (Chandraker et 

al., 2019), this step helps to remove any 

remaining water and is fixative, making the 
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tissue transparent and ready for 

embedding.If there is still alcohol in the 

tissue, the paraffin cannot bind to the tissue, 

the tissue will be “cooked outside, raw 

inside” and can cause the tissue to be 

difficult to cut (Tatyana Gurina & Sims, 

2023). To guarantee high-quality results, 

the processing protocol needs to be adapted 

to the size and composition of the tissue by 

modifying variables such as the reagents 

used and the duration of each step (Aziz & 

Zeman-Pocrnich, 2022). Infiltration or 

impregnation is the replacement of the 

clearing agent with the embedding medium, 

which is typically paraffin wax. This step 

ensures that the tissue is fully infiltrated 

with the wax, allowing it to be cut into thin 

sections (Dewi et al., 2022). Then 

sectioning stage, sectioning is cutting the 

embedded tissue into thin sections 

(Rahman & Singh, 2024). And last is 

staining with Hematoxylin-Eosin, staining 

is applying stains to the sections to enhance 

contrast and reveal specific cellular 

components (Javaeed et al., 2021), 

Hematoxylin is a basic dye that will give a 

blue color to the cell nucleus, while Eosin 

is an acidic dye that will give a pink color 

to the cell cytoplasm and connective tissue 

(Wahyuni et al., 2020).  

Xylene, a chemical often used in the 

clearing process, has a viscosity of 0.812 

Cp and a pH of 6-7. Although effective, the 

use of xylene has adverse health effects and 

is expensive. The nervous system, heart, 

kidneys, and many other health issues can 

be affected by xylene toxicity. Economic 

factors are also a concern as the production 

cost of histology preparations may increase 

due to the high price of xylene (D’Azzuri, 

2023). Xylene is a colorless aromatic 

hydrocarbon found in liquid or gaseous 

form naturally in coal, petroleum, and 

wood. Many histologists prefer xylene 

because of its ability to remove alcohol 

from tissues quickly, render them 

transparent, and aid in paraffin infiltration 

(Alwahaibi et al., 2020). Cost-effective and 

environmentally friendly alternatives must 

be sought. Citronella oil also contains non-

polar essential oils, non-polar compounds 

can attract alcohol, so that paraffin can 

enter the tissue and can harden (Sari et al., 

2022). Citronella oil has a viscosity level 

that is not much different from xylene, 

namely 0.9975 cP-1.276 cP and has the 

advantage of being an environmentally 

friendly and economical material 

(Ameliana et al., 2019). In addition, 

citronella oil has higher economic added 

value such as citronellal, citronilol, and 

geraniol (Anwar & Siringoringo, 2020), 

citronella is usually used as oil for 

aromatherapy, fragrance and skin care, 

citronella has purplish stems (Agustina & 

Jamilah, 2021). 

However, not many studies have 

investigated the use of lemongrass oil as a 

clearing agent at the tissue processing 

stage. Therefore, this research aims to 

study and evaluate the possibility of using 

lemongrass oil as a clearing agent at the 

tissue processing stage. Consequently, it is 

expected that this research will contribute 

to innovations that will make the 

histotechnical process more efficient and 

sustainable. Therefore, the researcher is 

interested in conducting a study on “the use 

of citronella oil (Cymbopogon nardus (L.) 

Rendle) to replace xylene as a clearing 

agent in tissue processing”. 

 

RESEARCH METHOD 

The type of research used is 

experimental research. This study aims to 

determine the effectiveness of citronella oil 

to replace xylene as a clearing agent in the 

process of making histology preparations. 

The variables observed were the clarity of 

the shape of the cell nucleus and 

cytoplasm, and color uniformity between 

blue in the nucleus and red in the cytoplasm 

when observed microscopically. This study 

was conducted at the Surabaya Polytechnic 

Medical Laboratory Technology campus 

and the Faculty of Veterinary Medicine, 

Airlangga University in January - March 

2024. In this study, there were 2 groups, 

namely the first group of xylene or control 

and the second group of citronella oil. The 
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sample in this study was 16 mice hepatic 

preparations per group, therefore the 

number of samples used was 32 mice 

hepatic preparations. The assessment 

criteria used are : 

 

Table 1. Histology Preparation 

Assessment Criteria 

 

No. Structure Cell nucleus 
Quality 

Ordinal Nominal 

1. Cell Nucleus Blue color and indistinct cell nucleus shape Not good 1 

Light purplish blue/pale cell nucleus color 

appears faded and the shape of the cell nucleus 

is less clear 

Not so 

good 

2 

The color of the cell nucleus appears dark 

purplish blue and appears to contrast with the 

color of the cytoplasm, and the shape of the cell 

nucleus is clear. 

Good 3 

2. Cytoplasm Easy red color and indistinct cytoplasm Not good 1 

The color of the cytoplasm is light pink and 

appears faded and the cytoplasm is not clear. 

Not so 

good 

2 

The color of the cytoplasm is dark pink and 

strong so that the cytoplasm appears clearer 

Good 3 

3. Boundary 

between cells 

Bantas between cells is not clear Not good 1 

Bantas between cells is not clear Not so 

good 

2 

Bantas between cells is clear Good 3 

4. Color 

uniformity 

Non-uniform color Not good 1 

Less uniform color Not so 

good 

2 

Uniform color Good 3 

Source (Afrida, 2021)

 

Table 2. Total Microscopic Assessment 

Criteria 

No. Description Value 

1. Not good 1-4 

2. Not so good 5-8 

3. Good 9-12 

Source (Afrida, 2021) 

 

The stages carried out include 

fixation with 10% NBF for 24 hours, 

dehydration with graded alcohol (70% for 1 

hour, 80% for 1 hour, 95% for 2 hours, 95% 

for 1 hour, 100% for 1 hour, 100% for 1 

hour and 100% for 1 hour), clearing (1 

hour, 1 hour and 2 hours), impregnation 56 

- 58ºC for 2 hours for 3 times (Sudiana, 

2023), sectioning, staining using 

hematoxylin-eosin, and mounting 

(Maulani, 2020). The tools used in this 

study were minor surgical equipment 

(scissors, tweezers, scale, and clamps), 

Sakura Histo-Tek VP1 tissue processor, 

cutting board, measuring instrument, screw 

cap bottle, tweezers, stopwatch, chamber, 

beaker glass, hot plate, tissue cassette, 

Sakura Accu-Cut SRM microtome, brush, 

water bath, object glass, cover glass, and 

Olympus CX-33 microscope. The materials 

used in this study were 10% NBF, alcohol 

(70%, 80%, 90%, 96%, and 100% 

absolute), paraffin, xylene, citronella oil, 

hematoxylin-eosin, entelan, and distilled 

water. The research procedure starts from 

taking the hepatic organs of mice and then 

fixated with NBF10% (Setyowati, 2020). 

After sampling, tissue processing was 

carried out until the preparation was ready 

to be read and observed. This research has 

received Ethical Approval with the number 
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of No.EA/2079/KEPK-

Poltekkes_Sby/2024 by the Health 

Research Ethics Commission of the Health 

Research Polytechnic of the Poltekkes 

Kemenkes Surabaya. 

 

RESULT AND DISCUSSION 

This study conducted a clearing 

process of mice hepatic tissue which was 

divided into 2 groups, namely group 1 

which was cleared using xylene, and group 

2 which was cleared using citronella oil 

(Cymbopogon Nardus (L.) Rendle). In each 

group, 16 preparations are needed, which 

means that the total number of preparations 

used is 32 preparations. In the clearing 

stage, both groups needed the same time, 

namely 1 hour for the first soaking, then 1 

hour for the third soaking, and 2 hours for 

the last soaking. The results of clearing 

using xylene show that of the 16 

preparations, 9 (56.25%) preparations can 

be said to be good while 7 (43.75%) other 

preparations can be said to be unfavorable. 

Meanwhile, the results of clearing using 

citronella oil show that of the 16 

preparations, 3 (18.75%) preparations can 

be said to be good and 13 (81.25%) other 

preparations can be said to be less good. 

The assessment is based on the cell nucleus, 

cytoplasm, intercellular boundaries, and 

color uniformity read and validated by the 

doctor. 

 

Table 3. Assessment Results of Preparations Cleared with Xylene and Citronella Oil 
Kelompok Sampel Inti Sel Sitoplasma Batas Antar Sel Keseragaman Warna Total 

Xylene 

(A) 

A-1 3 3 2 2 10 

A-2 2 2 3 3 10 

A-3 3 2 3 3 11 

A-4 2 3 3 2 10 

A-5 3 3 3 2 11 

A-6 3 2 3 2 10 

A-7 2 1 2 3 8 

A-8 3 3 3 3 12 

A-9 2 1 2 2 7 

A-10 2 1 1 2 6 

A-11 3 1 3 2 9 

A-12 2 2 1 2 7 

A-13 1 1 1 2 5 

A-14 3 3 3 3 12 

A-15 2 3 1 2 8 

A-16 3 3 1 3 10 

Average  2.4375 2.125 2.1875 2.375 9.125 

Citronella Oil  

(B) 

B-1 1 2 2 1 6 

B-2 2 3 1 2 8 

B-3 2 2 2 2 8 

B-4 2 2 1 2 7 

B-5 2 2 2 2 8 

B-6 2 2 1 3 8 

B-7 3 2 1 1 7 

B-8 3 3 2 2 10 

B-9 1 2 1 2 6 

B-10 2 2 2 2 8 

B-11 3 3 2 2 10 

B-12 2 2 1 2 7 

B-13 2 2 1 2 7 

B-14 3 3 2 2 10 

B-15 2 2 1 3 8 
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B-16 2 3 1 2 8 

Average  2.125 2.3125 1.4375 2 7.875 

 

  
Figure 1. Xylene-cleared preparations 

(left) with a good category and those 

cleared with Citronella oil (right) is in the 

unfavorable category. 

 

Then the research data was tested for 

normality using Shapiro Wilk, the results of 

the quality of preparations cleared using 

xylene had a p-value of 0.310, where this 

value was greater than the α value (0.05) 

indicating that the data was normally 

distributed. Meanwhile, the preparation 

cleared using citronella oil has a p-value of 

0.023, where this value is smaller than the 

α value (0.05) which indicates that the data 

is not normally distributed. Then continued 

the homogeneity test, and obtained a 

significance value of 0.022, then the value 

of 0.022 <0.05. So it can be concluded that 

the two groups of preparations are not 

homogenized. After obtaining the results of 

the normality and homogeneity tests, the 

data was continued with the Kruskal Wallis 

test and continued with the Mann-Whitney 

difference test. In both tests, the Sig. (2-

tailed) 0.056 where the value is > 0.05 

which means H0 is accepted and H1 is 

rejected. This means that between 

preparations cleared using xylene and those 

cleared using citronella oil (Cymbopogon 

nardus (L) rendle), there is no significant 

difference. 

This study was conducted to 

determine differences in the quality of mice 

liver histology preparations cleared using 

xylene and citronella oil (Cymbopogon 

Nardus (L.) Rendle). In this study samples 

of mice hepatic tissue preparations were 

obtained through the process of surgery to 

be processed into histology preparations. In 

each group, there were 16 preparations that 

were processed differently at the clearing 

stage, 16 preparations with a clearing 

process using xylene and 16 preparations 

cleared using citronella oil (Cymbopogon 

Nardus (L.) Rendle). The clearing process 

takes 4 hours, namely, 1 hour, 1 hour, and 2 

hours in each treatment group. 

Clearing is a process in histology that 

aims to remove alcohol from the tissue after 

the dehydration process and replace it with 

a solution that can bind paraffin. Tissue 

cannot be put directly into paraffin because 

alcohol and paraffin cannot bind to each 

other. Clearing also aims to remove alcohol 

from the tissue so that it is not susceptible 

to decay. Good clearing results make the 

tissue look transparent (Wulandari et al., 

2022). Xylene is a clearing agent 

commonly used in laboratories in the 

preparation of histology preparations. 

Xylene gives good preparation results in the 

clearing stage. However, xylene has a high 

solubility to dehydrate agents and paraffin 

and can have a transparent effect on the 

tissue. However, xylene is not good in 

terms of safety for laboratory workers 

because of its hazardous and toxic nature 

(Selistiyaningsih & Nurhidayati, 2019). 

The results of observations on the 

quality of hepatic histology preparations of 

mice at the clearing stage with xylene 

showed a good microscopic picture of 9 out 

of 16 preparations, while 7 other 

preparations could be categorized as poor. 

The results of preparations cleared with 

citronella oil show a good microscopic 

picture of as many as 3 out of 16 

preparations. While 13 other preparations 

can be categorized as poor. From the results 

of the research that has been done, there is 

no difference in the quality of hepatic 

histology preparations of mice cleared with 
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xylene and cleared with citronella oil 

(Cymbopogon Nardus (L.) Rendle) at the 

tissue processing stage. The results of the 

Kruskal Wallis and Mann Whitney 

statistical tests showed p = 0.056, where the 

results were p> α (0.05). The conclusion H0 

is accepted, which means that there is no 

difference in the quality of preparations 

cleared using xylene and those cleared 

using citronella oil (Cymbopogon Nardus 

(L.) Rendle) at the tissue processing stage. 

This is because citronella oil contains 

essential oils, most of which consist of 

terpenes, terpenoids, aromatic components, 

and other aliphatics and are characterized 

by low molecular weight. Essential oils are 

composed of a complex mixture of volatile 

to semi-volatile, polar, and non-polar 

compounds. Terpenes are the most 

common type of compounds found in 

essential oils. Terpenes are synthesized 

through the mevalonate pathway in the 

cytoplasm of plant cells (Butnariu & Sarac, 

2018). Terpenes are non-polar isolates, 

non-polar isolates can attract alcohol 

because alcohol is polar (Miastkowska & 

Śliwa, 2020). 

 

CONCLUSION AND 

RECOMMENDATION 
The clearing process using xylene 

and citronella oil (Cymbopogon Nardus 

(L.) Rendle) has no difference, therefore 

citronella oil (Cymbopogon Nardus (L.) 

Rendle) is expected to be used to replace 

xylene as a clearing agent in tissue 

processing. Although there is no difference 

between the two groups, preparations 

cleared using xylene are still better. The 

use of citronella oil as a substitute for 

xylene as a clearing agent produces a fairly 

good preparation quality almost the same 

as clearing using xylene. 
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