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Abstrak Abstract 

Pewarnaan adalah salah satu tahap terpenting 

dalam pembuatan preparat jaringan. Jaringan yang 
diwarnai dengan baik mempermudah pengamatan 
struktur dan morfologi mikroskopis. Hematoxylin-
Eosin pewarna yang paling umum digunakan 
untuk pewarnaan jaringan. Eosin terdaftar sebagai 
larutan kimia bersifat sintetik dan diketahui 
bersifat karsinogenik. Pemilihan pewarna 
alternatif dari bahan alami penting untuk 
meminimalisir masalah kesehatan dan 
pencemaran lingkungan. Kembang sepatu 
(Hibiscus rosa-sinensis L.) mengandung pigmen 
antosianin yang berpotensi sebagai pewarna 
alternatif pengganti eosin. Penelitian ini bertujuan 
untuk mengetahui potensi ekstrak kembang 
sepatu. sebagai pengganti eosin pada pewarnaan 
histologi. Sampel penelitian ini adalah preparat 
jaringan hepar mencit (Mus musculus) yang belum 
diwarnai. Jaringan diwarnai dengan ekstrak 
kembang sepatu dan eosin sebagai kontrol. 
Pengamatan dilakukan dengan memberikan 
penilaian kualitas jaringan yang telah diwarnai. 
Hasil penilaian mikroskopis menunjukkan bahwa 
jaringan hepar yang diwarnai ekstrak konsentrasi 
60% dan 80% kurang baik dibandingkan eosin. 
Namun demikian, karena jaringan dapat terwarnai 
menjadi kemerahan, maka ekstrak kembang 
sepatu berpotensi untuk dikembangkan lebih 
lanjut sebagai pengganti eosin. Penggunaan 
metode ekstraksi yang lebih tepat diharapkan 
dapat menghasilkan zat warna antosianin yang 
utuh sehingga dapat mewarnai dengan maksimal.  
 

Staining is an important stage in preparing 
microscopic preparations so that the histological 
structure can be observed clearly. Hematoxylin-
Eosin is the most widely used dye. Unfortunately, 
eosin is a synthetic chemical compound that is 
carcinogenic. To reduce the health and 
environmental impacts of eosin compounds, it is 
important to look for alternative dyes from natural 
ingredients. Hibiscus (Hibiscus rosa-sinensis L.) is a 
plant known to contain anthocyanins which can be 
used as eosin substitutes. This study aims to 
determine the potential of hibiscus extract as a 
substitute for eosin in histological staining. In this 
study, unstained liver tissue preparations from mice 
(Mus musculus) were used. Hibiscus extract dye was 
compared with eosin as a control. The color quality 
of the tissue preparations was used as an 
experimental parameter. The results of the 
microscopic assessment showed that liver tissue 
stained with Hibiscus extract at concentrations of 
60% and 80% was less good than eosin. However, 
because tissue can stain reddish, hibiscus extract has 
the potential to be used as an eosin substitute. The 
right extraction method may be able to produce 
intact anthocyanin so that it can color the tissue 
optimally. 
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INTRODUCTION  

 

In the tissue preparation process, staining is 
one of the most important stages. The dye 
commonly used for histopathological 
examination is hematoxylin-eosin (HE). 
Hematoxylin-eosin staining using eosin 
reagent has both advantages and 
disadvantages. The advantages of eosin are 
that the color differences are clearly visible 
in cytoplasmic staining, it is stable and does 
not fade easily. However, the price of 
reagents is relatively expensive, contains 
carcinogenic chemicals, is flammable and 
difficult to decompose in soil and water [1]. 
 
Eosin is listed as a carcinogenic chemical 
solution in IARC class-3. Apart from causing 
cancer, if exposed for a long time, eosin can 
also cause irritation of the digestive tract, 
cyanosis and skin irritation [2]. Therefore, to 
overcome the impact of using synthetic dyes 
is to use alternative dyes from natural 
ingredients that are more environmentally 
friendly and do not harm health. Hibiscus 
plant (Hibiscus rosa-sinensis L.) is widely 
distributed throughout Indonesia. Its red-
colored petals are known to contain 
hibiscetine, flavonoids, tartaric acid, 
cyclopropenoids, and anthocyanin pigments 
[3]. 
 
The anthocyanin content in the Hisbiscus  
flower has the potential to be used as an 
alternative to eosin in tissue staining. 
Anthocyanins in hibiscus flowers have 
properties that are similar to fluorescence in 
eosin which gives a pink color to the 
cytoplasm [4].  Suggestions to use Hibiscus 
flowers  as  natural dye because they are easy 
to find, more affordable, and do not contain 
hazardous chemicals.  Based on a number of 
studies, hibiscus extract is not only used to 
stain tissue, but also to stain worm eggs [5]. 
 
Previous studies indicated that diff-quick 
staining using hibiscus flower extract can be 
used as a substitute for eosin. At the 

concentration of 0.5 g/mL + 1% HCl and the 
soaking time of 30 minutes the cells were not 
stained well, because the color of nucleous   
and cytoplasm was not clearly contrasted. 
However, at a concentration of 0.7 g/mL 
without the addition of 1% HCl and a soaking 
time of 15 minutes the color of cell nucleus 
and cytoplasm are clearly visible [6]. 
 
The aim of this research was to determine 
the potential of hibiscus flower extract as an 
alternative dye to eosin in tissue staining. 
What concentration of extract can produce 
the best staining when compared to 
Hematoxylin-Eosin. In this research, hibiscus 
flower extract will be used with 
concentrations of 60% and 80% with the 
addition of 1% HCl and a soaking time of 20 
minutes. The staining results used in this 
study were divided into three levels, namely 
good, poor and poor quality using scores 
according to the assessment criteria [7]. 

 

METHODS 
 

Plant samples 

This research was conducted in May 2023 at 

the Clinical Laboratory of STIKES Guna 

Bangsa Yogyakarta. The hibiscus plant 

flowers used in this study were obtained 

from Gamping District, Sleman Regency, 

Yogyakarta. The petals were separated from 

the other parts, washed with distilled water 

and then dried using an oven at 40℃ for 18 

hours [8]. The dried petals are ground into 

powder used further for extraction [9]. 

 

Extraction 

Extraction was carried out using the 

maceration method. 300 grams of ground 

petals was added with 3000 mL of 96% 

ethanol, then stirred and left at room 

temperature for 24 hours and then filtered 

(repeated 3 times). The filtrate formed was 

then evaporated with a vacuum rotary 
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evaporator at a temperature of 50℃ for 15 

minutes and the flower extract was obtained 

[8]. 

 

Phytochemistry Test 

Identification of anthocyanin compounds 

was carried out by qualitative phytochemical 

tests. Two drops of hibiscus flower extract 

were added with 2 drops of 10% NaOH so 

that a color change occurred. Furthermore, 2 

drops of concentrated HCl were added so 

that the color turned red again [8]. 

 

Tissue staining  

The slides were immersed in xylene for 30 

minutes and in alcohol with decreasing 

concentrations: 96%, 85%, and 70% for 10 

minutes, 5 minutes, and 1 minute, 

respectively. They stained in eosin dye (for 

the control group) or extract (for the 

treatment group) for 30 seconds and then 

washed with running water. The slides 

immersed again in 96% alcohol and in xylene 

for 2 and 10 minutes, respectively, with 2 

replications each. After dried, they sealed 

with entelan. Microscopic observations are 

carried out to determine the staining results. 

 

Data Analysis  

Evaluation of the results of staining with 

eosin dye (control group) and hibiscus 

extract (treatment group) was carried out 

under a microscope. The results were 

expressed in three categories: good quality, 

poor and poor by two assessors. The results 

of this quality assessment are then converted 

into a score of 3 to 1 [7]. 

 

RESULTS AND DISCUSSION 

 

The phytochemical test results showed a 

color change to red after the addition of HCl 

solution which indicated the presence of 

anthocyanin in the extract. Based on the 

staining quality assessment (Table 1), flower 

extracts with concentrations of 60% and 

80% produced poor staining quality, where 

the bright color in the cytoplasm was not too 

clear. When compared to the control, the 

color clearness was still lacking. 

 

 

 

 

 

 

 

 

 

 

 

Hibiscus flowers extract has an anthocyanin 

content of 48.260mg/25g in 

spectrophotometric readings at λ 528 nm 

[3]. The results of this study indicate that 

both 60% and 80% hibiscus extracts have 

not been able to color cells well. This is likely 

because the anthocyanins in the extract have 

changed. It is known that anthocyanins are 

compounds that have low stability [10]. 

Anthocyanin stability is influenced by factors 

such as pH, light, temperature, 

copigmentation, sulfite, ascorbic acid, the 

presence of oxygen, and enzymes [4]. We 

consider that the lack of quantitative 

anthocyanin content data become the 

weakness of this study.  

 

Although it produces less good coloring 

compared to the control, hibiscus extract is 

still able to color the cytoplasm pink (Table 

Table 1. Results of the staining quality assessment 

Treatments Assessment Quality Score 

Control 
The light purple color of the 

cytoplasm is clear 
Good 3 

60% extract 
The light purple color of the 

cytoplasm is less clear Poor 2 

80% extract 
The light purple color of the 

cytoplasm is less clear Poor 2 
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2). Thus, the hibiscus extract used contains 

anthocyanins that work like eosin. It binds to 

acidophilic cell components (cytoplasm) so 

that it can be colored pink. Further research 

needs to use better methods to obtain intact 

anthocyanins. In addition, special reagents 

are needed as extract mixtures to obtain 

better staining results. It was reported that 

ultrasonic-assisted hibiscus extraction 

produced the most anthocyanins (179.32 

mg/l) compared to microwave-assisted 

extraction (155.45 mg/l) and conventional 

extraction (100.88 mg/l) [9]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of this study are in line with 

previous studies showing that hibiscus 

flower extract as an alternative dyes at a 

concentration of 0.5 g/mL added with 1% 

HCl and a soaking time of 30 minutes, the 

cells are not stained well and the contrast 

between the cytoplasm and the cell nucleus 

is not clear. Meanwhile, with a concentration 

of 0.7 g/mL without the addition of 1% HCl 

with a soaking time of 15 minutes, the cells 

can be stained well and the cell nucleus and 

cytoplasm are clearly visible [6]. Other 

studies on the use of hibiscus extract also 

state that hibiscus extract is less able to stain 

the cell nucleus well [11]. A number of 

studies have been conducted to find 

alternative dyes to replace eosin, such as 

rosella flower (Hibiscus sabdarifa), henna 

leaves [12], black plum [13], curcumin [14] 

and beet root [15]. Research to find 

alternative dyes to replace eosin must 

continue to be carried out sustainably. 

Natural ingredient extracts as mentioned can 

be used as candidates. 

 

CONCLUSION 

 

It can be concluded that hibiscus flower 

extract has the potential as an alternative 

dye for tissue staining. However, the quality 

of the staining results has an intensity and 

color gradation that is still lacking when 

compared to staining using Eosin. 

Nevertheless, hibiscus extract can still be 

developed into an alternative dye with a 

more precise extraction method to obtain 

intact anthocyanins. 
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Table 2. Comparison of staining results with hibiscus flower extract and eosin 

Control 60% extract 80% extract 

   

   

*Magnification 100x (top) and 400x (bottom) 
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