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Abstract 

The herbs in Indonesia are rich in substances with medicinal effect as well as natural compounds for many 

purposes. The herbs are easily cultivated in the supporting climate and thus, guaranteeing it’s availability and 

sustainability. The aim of this study was to utilize Biancaea sappan and Crocus sativus as natural dye for 

Fasciola gigantica compared to commonly used dye, the acetocarmine. F. gigantica itself was frequently found 

as the liver fluke of cattle in Indonesia with significant economic losses. B. sappan and C. sativus were mashed 

and soaked in 100% glacial acetic acid overnight. The extracts were utilized to stain adult F. gigantica isolated 

from infected cattle in Ampel abattoir, Boyolali, Central Java, Indonesia. Acetocarmine 5.5% was a control 

during staining process. The results showed that structures and internal organs were pigmented in comparable 

degree with the control. Both of the B. sappan and C. sativus were successfully stained F. gigantica structures 

such as oral sucker, ventral sucker, uterine, eggs inside the uterine and testes as compared to acetocarmine. The 

pigmentation result showed that the C. sativus stained spina better than acetocarmine. The methods are eco-

friendly and safe since the herbs do not have carcinogenic effect.  
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Introduction 

The identification of worms is mainly based on morphology (Haridwal et al., 2021). The 

species identification helps and gives a rationale on the disease controls. Trematode 

identifications commonly use various chemical dye such as hematoxylin-eosin, romanowsky, 

lactophenol cotton blue, lugol’s iodine, and malachite green (Zeibig, 2014). The reduced use 

of natural dyes is due to the presence of more practical synthetic dyes (Bhuyan and Saikia, 

2005). However, the use of synthetic dyes may have harmful effects on parasitologist or 

technician who work on animal health (Akinloye et al., 2010). These problems lead the 

search for more natural dyes, especially the herbs which are easy to use, more effective, 

biodegradable, and do not cause health problems for humans and the environment 

contaminations of discharge. Hence, coloring with the use of natural ingredients tends to 

increase. Some dyes from extracted plants have been utilized, i.e., the ethanolic extract of 

Hibiscus rosa-sinensis, Beta vulgaris, Curcuma, llium cepa, Juglans regia, and Rubia 

tinctorum (Daryani et al., 2011; Kumar et al., 2015; Marhaba and Haniloo, 2018). 

Biancaea sappan generally grows to a height of 500-1000 m above the sea level, such as in 

mountainous areas with rocky topography and moderate temperature. This plant is found in 

South Asia, Southeast Pacific (Dapson and Bain, 2015; Nirmal et al., 2015). The plant can 

reach 5-10 m high at maximum. The stems are woody, round, and brownish-green (Hariana, 

2006). In Indonesia, B. sappan is known locally as “Sappan” or “Secang” (Kurniati et al., 

2019). B. sappan is utilized as natural dye since contains brazilin, a red pecursor of tropical 
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hardwoods (Dapson and Bain, 2015; Tamburini et al., 2019). Crocus sativus is known as of 

Indonesia local saffron. This flowering plant belongs to the family of Iridaceae (Khazdair et 

al., 2015). The most widespread distribution of C. sativus is in Asian coutries, South Europe, 

and North Africa (Heidari et al., 2022; Vahedi et al., 2018). C. sativus is often utilized as 

drugs since reportedly containing many chemical compounds i.e. safranal, crocin, crocetin, 

and picrocrocin (Bolhassani, 2018). These herbs can also be used as natural dyes with color 

between yellow and reddish (Ahmadieh et al., 2018).  

B. sappan and C. sativus can be found abundantly in Indonesia. The herbs are well-known for 

multipurpose pigmentations such as eco-print dyes on textile, herbal medicine, disclosing and 

therapeutic agents in Indonesia (Kurniati et al., 2019; Sutjaritjai et al., 2022; Utami et al., 

2022). Their availability and advantages may serve also as an alternate natural dyes for the 

parasitic helminths. This study aimed to utilize B. sappan and C. sativus as natural dye for F. 

gigantica compared to commonly used colouring substance, the acetocarmine.  

 

Materials and Methods 

Fasciola gigantica adult stage 

Adult worms of F. gigantica were collected from the Ampel Abbatoir, Indonesia. The adult 

worms were isolated in liver parenchyma from naturally-infected cattle. The worms were 

transported altogether with the liver tissue on ice to Integrated Laboratory Unit, Sebelas 

Maret University, Indonesia. All of the fresh worms were then gently fixed with double 

object glass in 10% formalin to keep the intact morphology. 

 

 

Figure 1. The B. sappan wood (A) and C. sativus flower (B) in dry forms 

 

Natural dyes preparation 

B. sappan (Fig. 1.A) was obtained from Magelang, Java Island, Indonesia with ordinate 

between 110°09' east longitude, 7°24’ south latitude, and an altitude of 1,109 meters above 

the sea level. C. sativus (Fig. 1.B) was from Balikpapan, Borneo Island, Indonesia with 

ordinate between 116°48' east longitude, 1°16’ south latitude, and an altitude of 78 meters 

above the sea level. The dry herbs were mashed by using a homogenizer, 35,000 rpm for 10 

minutes. B. sappan and C. sativus were extracted using 100% glacial acetic acid (Merck, 

Germany). The herbs were soaked in the acid for 24 hours at room temperature. The natural 
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colour came out densely during the extraction process. Extract purifications were performed 

by filtering the liquid with a Whatman filter paper (Cytiva, US). The dyes were stored in 

room temperature and or immediately utilized for staining the fixed worms. 

 

Staining processing for adult F. gigantica 

Fixation was performed by pressing the worm between two object glasses and tied with 

rubber. The fixed worms were then immersed in formalin 10% for 24 hours or longer (Kumar 

et al., 2015). After fixation was completed, the worms were washed with tap water and 

removed from the object glass. Worm specimens were grouped in different staining 

processes, i.e. the extract B. sappan, C. sativus, and control, acetocarmine (Himedia, 

Indonesia). 

Each group of treatments were incubated in dyes for 24 hours. Thereafter, the speciments 

were rinsed using tap water and followed by 70% ethanol. The worms were then immersed in 

glacial acetic acid for 5 minutes. To remove excess colour without loss of pigmentations, the 

specimens were dehydrated in ethanol with gradual concentrations, i.e.: 70%, 85%, 95%, and 

100% for 5 minutes each. The specimens were then soaked in xylene until they were clear. 

The stained worms were then permanently fixed by using Canada balsam and then 

morphologically identified under light microscopy (Olympus, Japan). The internal organ 

structures were analysed based on the anatomy of F. gigantica (Hanna, 2015). 

 

Image acquisition 

The figures in detail were acquired by a microscope camera, Optilab (Miconos, Indonesia). 

The images processing of scale bars was performed by Image Raster 3.0. The contrast ratio 

on the image acquisitions were set in standard baseline for all treatments. 

 

Results and Discussions  

Acetocarmine and the ethanolic extract of B. sappan produce red-color dyes, while C. sativus 

produces a yellow dye. The results of staining on worm preparations with acetocarmine 

showed a brownish red color, B. sappan was yellowish brown, and C. sativus was yellow. 

The anterior parts of F. gigantica such as the ventral sucker and oral sucker were stained 

clearly (Fig. 2). All the worms were stained successfully by using acetocarmine. The 

acetocarmine was able to color surface of the worms, penetrate to internal organs and the 

color persisted after subsequent washing procedures. The oral suckers were observed clearly 

after staining procedures with acetocarmine (Fig. 2.A), B. sappan (Fig. 2.B), C. sativus (Fig. 

2.C) and showed as a whole bowl-shaped. The stainings of the pharynx were only in 

acetocarmine and B. sappan (Table 1, Fig. 2.A, 2.B). The dyes utilized were also able to stain 

ventral sucker (Fig 2.D, 2.E, 2.F) which is located posterior to the intestinal bifurcation. 

However, C. sativus coloring to ventral sucker is less intense compared to acetocarmine and 

B. sappan.  
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Table 1. Staining evaluation of herbs utilized to internal morphology of a Trematode, F. gigantica 

Morphology Acetocarmine Biancaea sappan Crocus sativus 

Oral Sucker 4+ 4+ 4+ 

Ventral sucker 4+ 4+ 4+ 

Uterus 4+ 2+ 3+ 

Testis and Vitelaria 4+ 2+ 4+ 

Egg 4+ 3+ 4+ 

Spina 2+ 2+ 4+ 

1+ negative, 2+ weak, 3+ moderate, 4+ strong 

 

 

Figure 2. Staining of anterior part of the adult F. gigantica. Oral sucker was stained with acetocarmine (A), B. 

sappan (B) and C. sativus (C). The ventral sucker was stained with acetocarmine (D), B. sappan (E) and C. 

sativus (F). Scale bars are 500 µm. 

 

The reproductive organs of F. gigantica were stained densely, i.e., the uterus, testes, and 

vitellaria. The acetocarmine, B. sappan, and C. sativus all stained uterine and therefore, can 

be well-distinguished. The colours produced were reflected the colour produced from each 

dye accordingly (Fig. 3.A, 3.B, 3.C). Testes and vitellaria sections from B. sappan staining 

were less pigmented compared to C. sativus and acetocarmine (Fig. 3.D, 3.E, 3.F). 

Furthermore, the eggs pigmentation from acetocarmine, B. sappan, and C. sativus in this 

experiment showed a comparable degree of intensities (Fig. 3.G, 3.H, 3.I). By observing the 

pigmentation, C. sativus was best in staining the spina of F. gigantica (Fig. 4.A, 4.B, 4.C, 

Table 1). The dyes color of acetocarmine and B. sappan were not well persistent in spina 

after washing procedures and therefore the pigmentations result in the end were less. 
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Natural herbs can be used as appropriate dyes for staining worm parasites as they are easily 

processed, inexpensive, abundant in nature and more environmentally friendly (Marhaba and 

Haniloo, 2018). The ethanol extraction from B. sappan and C. sativus in this report had a 

potential to be regularly utilized and the results of the stains were comparable to commonly 

used substance, acetocarmine. Oral sucker staining with B. sappan and C. sativus were 

comparable to the Hena and Curcuma previously reported (Daryani et al., 2011). Pharynx 

staining with B. sappan has almost the same quality as alizarin extract dye (Daryani et al., 

2011). Whilst, ventral sucker stainings with acetocarmine, B. sappan, and C. sativus were 

seemed to be more pigmented when compared to Rosa hybrida (Kumar et al., 2015). 

 

 
Figure 3. Staining of reproductive organs from the adult F. gigantica. Uterus, testes and vitellaria, eggs were 

stained with acetocarmine: A. uterus, B. testes and vitellaria, C. eggs. B. sappan stainings were: D. uterus, E. 

testes and vitellaria, F. eggs. C. vernus stainings were: G. uterus, H. testes and vitellaria, I. eggs. 

 

The dyes colour of acetocarmine and B. sappan were not well persistent in spina after washing 

procedures and therefore the pigmentations result in the end were less. The results are in 

accordance to previous report that acetocarmine produced less pigmentation to stain the spine 

of F. gigantica (Daryani et al., 2011; Marhaba and Haniloo, 2018). Staining of body spine with 

B. sappan and C. sativus has the comparable results as other natural dyes previously reported, 

such as Alizarin, Hena, and Curcuma (Daryani et al., 2011). 
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Figure 4. Spina of F. gigantica stained with acetocarmine (A), B. sappan (B) and C. sativus (C) 

 

Conclusion 

Staining with natural dyes for Trematode, i.e., F. gigantica is efficient and environmentally 

friendly. The color produced from the natural pigment is able to distinguish the internal 

structures and organs of the worm, such as oral sucker, ventral sucker, uterus, testis, 

vitellaria, egg, and spina. Both B. sappan and C. sativus can be used as dyes and serve as an 

alternate to acetocarmine. Moreover, the C. sativus stained spina with higher pigmentation 

degree in this study.  
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