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ABSTRACT
Parasitic infections prevail millions of the people globally and frightful suffering and mortality, especially
in the population where access to health care is constrained. At present, the wet mount procedure is widely
employed due to its economical and rapid diagnosis for intestinal parasites. Distilled water and ethanol
extracts of two plants namely hibiscus (Hibiscus rosa-sinensis L.) and red beet (Beta vulgaris L.) were used
to stain ova of intestinal nematodes (Trichuris trichiura and Ascaris lumbricoides). These extracts were
used as alternative stains against Lugol’s iodine in wet mount procedure for diagnosing ova of intestinal
nematodes. Hibiscus dye was extracted from the flowers while red beet dye was extracted from the roots.
Both dyes were extracted using distilled water and ethanol. The ethanol extracts were made with two
different percentages, 50% and 80%. The study emphasized on the ability of each stain to demonstrate the
presence of intestinal nematodes ova in the faecal samples and to clearly define their morphology. The
colour stability of each stain was also evaluated. Generally, ethanol extracts stained better than distilled
water extracts. 50% ethanol extraction of hibiscus gave the superior staining result when compared with
50% ethanol extraction of red beet. 80% ethanol extractions of both plants stained darkly on the ova of
intestinal nematodes which interfered the identification. Distilled water extraction was the poorest staining
dye which stained faintly on the ova of intestinal nematodes. On the stability of colouration, the colour
intensity of hibiscus and red beet began to fade after five minutes. In conclusion, 50% ethanol extraction of
hibiscus has the potential to be used as a staining agent in diagnostic parasitology.
Keywords: Wet mount procedure, Lugol’s iodine, Hibiscus rosa-sinensis, Beta vulgaris and intestinal
nematodes.
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1. Introduction
In parasitological laboratory, direct wet mount or also known as the wet prep is primarily used to
detect parasites especially protozoan cysts, oocysts, helminth eggs and larvae [1]. The
identification of intestinal protozoa and helminth eggs is based on the detection of specific
morphological characteristics such as ova, cysts and trophozoites in stool specimens [2]. The
identification of parasites is best accomplished by adding stain to the wet mount, for instance
Lugol’s iodine [3]. However, inhalation of iodine vapour could lead to eye, skin, nose and throat
irritation. In addition to that, exposure of high concentration of iodine vapour may result in
airway spasm, chest tightness, breathing difficulty, severe inflammation and fluid accumulation
in the voice box, upper airways and lungs. In rare cases, some people might develop allergic
hypersensitivity to iodine vapour [4]. These effects are directed at laboratory officers who deal
with Lugol’s iodine frequently.
Producing dyes from common herbal plants are not breaking new ground. Back then, it was how
mankind obtained colour dyes with boiling, scraping, powdering or mixed it with other materials
[5]
. In this current robotic era, dyes are widely used in the medical field especially for diagnostic
purposes [6]. De facto, commercial dyes are simple and easier to use even iodine is commonly
used to identify an Entamoeba histolytica cyst in stool microscopically, but it is not stable
against light, washing and friction [7].
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Hibiscus consists of several hundred species which are native to
warm temperate, subtropical and tropical region throughout the
world. Hibiscus has known for its medicinal properties as it had
strong polyphenols, flavanoid and anthocyanins. Hibiscus rosasinensis is a member of Malvacea family and grows as an
evergreen herbaceous plant [8]. The leaves are alternate, ovate and
lanceolate, often with a toothed or lobed margin [9]. Furthermore,
Hibiscus rosa-sinensis is the iconic plant in Malaysia and also
known as Bunga Raya in Malays [10]. Bunga Raya can be found
imprinted on the notes and coins of Malaysian Ringgit.
Red beet or scientifically known as Beta vulgaris L. Red beet is a
member of Chenopadae family and members of this family are
dicotyledonous and usually herbaceous in nature [11]. It has basal
leaves forming a rosette and the root are stout, sometimes
conspicuously swollen forming a beet together with the hypocotyl
[12]
. There are many consumers have opted to replace the artificial
dyes by natural dyes of red beet as a natural colourant in foods for
example, ice cream, beverages and some fruit products [13].
The aim of this study is to verify the use of these natural plants as
alternative stain against Lugol’s iodine in parasitology laboratory.
The study would emphasize on the ability of each stain to
demonstrate the presence of parasites in faecal samples and to
clearly define their morphology. In addition, the stability of each
stain will be evaluated. Even though synthetic dyes are widely
used nowadays, but natural dyes could still hold a promise as a
substitution cheap and easy getting materials in the laboratory.
Furthermore, these natural dyes could consequently provide a new
economy source to the country.
2. Materials and Methods
2.1 The Study Area
The research was carried out in research laboratory one of
Management and Science University, between the months of
November 2013 and January 2014.
2.2 Collection of Plants Materials
Flowers of hibiscus were collected along the hillside of Bukit
Idaman, Batu Caves while the roots of red beet were purchased
from the local market (Selayang Morning Market, Batu Caves).
Flowers of hibiscus and roots of red beet were sent to Forest
Research Institute of Malaysia (FRIM), Kepong, Selangor,
Malaysia for plant species identification. Voucher specimen of
flowers of hibiscus was obtained from the Herbarium of FRIM
(PID 491113-26).
2.3 Preparation of Plants Materials
The flowers of hibiscus and red beet were sun-dried. Red beet was
cut into pieces prior sun-dried. Hibiscus and red beet were left
exposed to sun-light for four consecutive days. Finally, they were
ground into powder with an electric grinder.
2.4 Distilled Water Extraction
Ten grams of the prepared plant extracts were mixed with 100 ml
distilled water and heated to 70 °C for three hours in a water bath.
Lastly, the extracts were allowed to cool. (0.1 gm/ml). The extracts
were then undergoing the purification procedure.
2.5 Ethanol Extraction
Three grams of hibiscus powder were mixed with 100 ml of 50%
ethanol and 80% ethanol respectively (0.03 gm/ml). Ten grams of
red beet (Beta vulgaris L.) the powder was mixed with 50%
ethanol and 80% ethanol respectively (0.1 gm/ml). Then, they
were heated to 70 °C in water bath for three hours. The extracts

were allowed to cool. The extracts were proceeded to purification
procedure.
2.6 Purification of Extract
At the end of each extraction procedure, the extracts were purified
by a double filtration process. Primary filtration was achieved by
passing the extract through filter wire mesh. Next, the filtrate was
then filtered using whatmann filter paper. Lastly, the filtrates were
centrifuged at 3000 r.p.m for 15 minutes. The supernatant was
transferred into a reagent bottle and labelled accordingly.
2.7 Determination of pH
The pH of Lugol’s iodine and all extracts were determined using
microprocessor pH meter (Hanna pH 211). The electrode was
calibrated using distilled water. Next, the electrode was submerged
approximately four centimetres into the extract and stirred gently.
The pH value displayed on the primary LCD was recorded. The
same procedure was applied to all the extracts. The electrode was
rinsed thoroughly with distilled water before submerging into the
next extract in order to prevent cross contamination. Lastly, upon
completion of the pH testing, the extracts in reagent bottles were
stored in a cold room at 4 °C until next usage.
2.8 Source of Specimens
The preserved monkey faecal samples with positive intestinal
parasites were sourced from the parasitology laboratory of
Management and Science University. Moreover, three canine and
two feline faecal samples were obtained from Animal Medical
Centre, Kuala Lumpur.
2.9 Zinc Sulphate Floatation Technique
Zinc sulphate flotation technique was performed on the stool
samples. The specimen was re-suspend as it was previously
preserved in formalin. Four millilitre of the specimen was strained
through the wet gauze into a 15 ml conical centrifuge tube. The
remainder of the tube was filled with distilled water and centrifuged
for two minutes at 2000 r.p.m. The supernatant fluid was discarded,
the sediment was re-suspend in distilled water and centrifuged for
two minutes at 2000 r.p.m. The supernatant was discarded and the
sediment re-suspend in one to two millilitre of zinc sulphate
solution. The tube was filled with additional zinc sulphate to within
two millimetres of the rim. The tube was centrifuged for two
minutes at 2000 r.p.m. The centrifuge was waited until it comes to a
complete stop without interference. The tube was filled with zinc
sulphate solution over the top and a coverslip was placed on top of
the tube for ten minutes.
2.10 Staining Procedure
A drop of Lugol’s iodine or plant extracts were placed on the glass
slide and the coverslip was slowly placed against the glass slide.
Furthermore, the supernatant from the concentration technique was
poured off and an applicator stick was used to pick a small amount
of sediment and emulsified in the Lugol’s iodine or plant extracts
and covered with coverslip. Lastly, slide was observed under
microscope with 10 and 40 objective lens.
3. Results and Discussions
Figure 1 below, represents the characteristics of eggs for Trichuris
trichiura and Ascaris lumbricoides stained with Lugol’s iodine,
saline preparation, distilled water extraction of hibiscus, distilled
water extraction of red beet, 50% ethanol extraction of hibiscus,
50% ethanol extraction of red beet, 80% ethanol extraction of
hibiscus and 80% ethanol extraction of red beet. Lugol’s iodine
solution and saline mount were used as a control in this study.
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Fig 1: (a) to (h) demonstrated eggs of Trichuris trichiura and (i) to (p) demonstrated fertilized eggs of Ascaris lumbricoides. (a) Lugol’s
iodine (b) saline prep (c) distilled water extraction of hibiscus (d) distilled water extraction of red beet (e) 50% ethanol extraction of
hibiscus (f) 50% ethanol extraction of red beet (g) 80% ethanol extraction of hibiscus (h) 80% ethanol extraction of red beet (i) Lugol’s
iodine (j) saline prep (k) distilled water extraction of hibiscus (l) distilled water extraction of red beet (m) 50% ethanol extraction of
hibiscus (n) 50% ethanol extraction of red beet (o) 80% ethanol extraction of hibiscus (p) 80% ethanol extraction of red beet
Ethanol was the best extractant employed in this study as
recommended by [14]. This was indicated by the plant materials
which very soluble in alcohol whereas moderately soluble in
boiling water. Another advantage of ethanol as extraction was, it
prevented the fungal growth during storage and its volatile nature
increased the permeability of the dyestuff and therefore produced
greater staining affinities to parasites [14]. From the observation, the
colour stained on the parasites indicated that, these extractions
were able to penetrate the albuminous coat of the ova especially
the ethanol extractions. In addition, based on the study conducted
by [15], nematodes and cestodes contain protein and carbohydrate at
the outermost layer. The protein is associated with
mucopolysaccharides and lipids. Since the extracts were able to
reveal the partition between these substances, it could imply that
the extracts were capable of reacting differently with the

phospholipid and complex proteins present in the cuticle, thus
making the extracts suitable for the study of internal structures of
nematodes [14].
Observation for egg of Trichuris trichiura, 50% ethanol extraction
of hibiscus produced remarkable characteristics when used in
staining wet preparation as demonstrated in figure 1 (e). The results
compared favourably with the control. Lugol’s iodine was used as
one the controls in this study. Based on the observation from figure
1, the hyaline plug for ova of Trichuris trichiura stained yellow
with iodine and 50% ethanol extraction of hibiscus. Moreover, the
undeveloped unicellular embryo stained yellow in Lugol’s iodine
but stained light yellow in 50% ethanol extraction of hibiscus. On
the other hands, staining of 50% ethanol extraction of red beet
produced characteristics of Trichuris trichiura ova almost similar to
saline preparation as in figure 1 (b). The hyaline plug at each pole
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was remained colourless, undeveloped unicellular embryo stained
brown and double layers of egg shells stained brown. 80% ethanol
extractions did not stain ova of Trichuris trichiura as well as 50%
ethanol extractions. The ova appeared darkly stained and internal
structures were less distinguishable as demonstrated in figure 1 (g)
and (h). Besides that, distilled water extraction of hibiscus and red
beet shown the poorest affinities to the ova of Trichuris trichiura
as in figure 1 (c) and (d). The colour was fairly stained and
retained the natural colour of the ova of Trichuris trichiura. The
hyaline plug at each pole was colourless, undeveloped unicellular
stained brown and double layers of egg shells stained yellow pink.
Therefore, 50% ethanol extraction of hibiscus possessed great
potential to replace Lugol’s iodine as compared to 50% ethanol
extraction of red beet in staining ova of Trichuris trichiura.
As in figure 1 (m), 50% ethanol extraction of hibiscus produced
commendable characteristics when used in staining of a fertilized
egg of Ascaris lumbricoides. The results compared favourably
with the control as in figure 1 (i). The outer surface was
mammillated with brown colour and cytoplasm stained yellow in
both 50% ethanol extraction of hibiscus and Lugol’s iodine.
However, 50% ethanol extraction of red beet as in figure 1 (n)
stained outer surface with dark brown and uneven pink on the
cytoplasm. Apart from that, 80% ethanol extractions stained darkly
on the ova and internal structures were less distinguishable as in
figure 1 (o) and (p). The outer surface of Ascaris lumbricoides was
stained dark brown and the cytoplasm was stained light pink with
80% extraction of hibiscus. On the other hands, the outer surface
of Ascaris lumbricoides was stained brown and cytoplasm was
stained pink with 80% extraction of red beet. Distilled water
extraction of hibiscus and red beet did not stain ova of Ascaris

lumbricoides well, as the parasite retained its natural colour as in
figure 1 (k) and (l). Distilled water extraction of hibiscus stained
light pink on cytoplasm whereas distilled water extraction of red
beet stained uneven pink. The colour was fairly stained which
further indicates that distilled water extraction has less affinity to
ova of Ascaris lumbricoides. Thus, based on the observation, 50%
ethanol extraction of hibiscus could produce closely similar result of
the convention dye Lugol’s iodine.
On the other hand, the usage of two different percentages of ethanol
as extraction was part of the study. There were several studies
reported some degree of success in the use of pigments from red
mangrove and Cola nitida extracted from 50% alcohol for staining
vertebrate blood smears and nematode parasite [16]. The percentage
of ethanol used for extraction was seen to have an effect, in term of
the colour intensity stained on the parasites which agrees with the
study conducted by [6]. The differences of colour intensity between
two percentages of ethanol were noticeable. 80% ethanol extraction
appeared darker in colour as compared to 50% ethanol extraction.
Higher concentration of ethanol (80%) stained darkly on wet
preparation and making identification of intestinal parasite a
challenge. Internal structures or morphology of intestinal parasites
such as ova of Trichuris trichiura and the ova of Ascaris
lumbricoides were less recognizable. However, the problem could
be overcome by adjusting the iris of the microscope in order to
allow light to penetrate the slide [6].
Table 1 below, demonstrates the pH value of each extract and
Lugol’s iodine. All extracts showed an acidic condition except for
the distilled water extraction of hibiscus with pH 7.56.

Table 1: pH value of Lugol’s iodine and extracts
Extracts
Lugol’s iodine
Distilled water Hibiscus rosa-sinensis L.
Ethanol 50% Hibiscus rosa-sinensis L.
Ethanol 80% Hibiscus rosa-sinensis L.
Distilled water Red beet (Beta vulgaris L.)
Ethanol 50% Red beet (Beta vulgaris L.)
Ethanol 80% Red beet (Beta vulgaris L.)
Furthermore, the pH of the extracts was examined in this study. In
this study, the colour of extracts was able to absorb by the ova of
intestinal parasites (Tricuris trichiura and Ascaris lumbricoides)
but the colour intensity was differ between each extraction method.
As reported by [17], the ability of a dye to stain specific tissue
structures is determined by the pH of the stain. Acidic structures
are stained with basic dyes while basic structures are stained by
acidic dyes. Thus, the pH level of the extracts could be a reason
explaining why these extracts were able to stain ova of Trichuris

pH value
6.05
7.56
6.64
6.73
6.33
6.72
6.79

trichiura and Ascaris lumbricoides. However, staining ability of the
distilled water extraction of Hibiscus rosa-sinensis L. was
questionable because it was able to stain the intestinal parasites
faintly despite its alkaline property.
Table 2 below, demonstrates the colour stability of the Lugol’s
iodine and extracts overtime. Lugol’s iodine colour began to fade
after ten minutes and extracts of hibiscus and red beet began to fade
after five minutes.

Table 2: Colour stability of the Lugol’s iodine and extracts overtime
Extracts
Lugol’s iodine
Hibiscus (Hibiscus rosa-sinensis L.)
Red beet (Beta vulgaris L.)
Moreover, the stability of the extracts in term of its colour
overtime was evaluated in this study. Based on the result obtained
as in table 2, the conventional dye Lugol’s iodine retained its
colour no more than ten minutes whereas the colour of hibiscus

Time (minute)
10
5
5

and red beet began to fade after five minutes. This result was in
agreement with the study conducted by [18]. The heat from the light
source on light microscope causes the water and ethanol to
evaporate faster. In addition to that, one of the properties of ethanol

~ 17 ~

European Journal of Biotechnology and Bioscience

is volatility. A volatile liquid is one which evaporates quickly [19].
4. Conclusion
Natural plants are indeed uncostly and innocuous for staining of
intestinal parasites such as Trichuris trichiura and Ascaris
lumbricoides. The results of this study evidenced that the hibiscus
(Hibiscus rosa-sinensis L.) possess the potential to replace the
conventional dye in wet mount procedure in parasitology field
followed by red beet (Beta vulgaris L.). 50% ethanol extraction of
hibiscus (Hibiscus rosa-sinensis L.) could be a good substitute for
Lugol’s iodine because this extract rendering visibility of the
internal morphology of the parasites similar to conventional dye
Lugol’s iodine. On the other hands, 80% ethanol extractions of
hibiscus and red beet stained darker on the internal structures of
the parasites which eventually concealing the visibility. Distilled
water extractions had the poorest affinity to the parasites and the
parasites retained its natural colour. The use of 50% ethanol
extraction of hibiscus as the staining agent reduces the problems
associated with inhalation exposure. However, a more
thoroughgoing research should be established to further determine
the affinity of these stains to different type of parasites as well as
the optimum concentration of the plant extracts before it can be
commercialized. I hope to continue the research with different
types of extraction methods such as a Soxhlet extraction method.
Moreover, I would like to discover other natural herbs as stains in
this particular field. Lastly, an investigation of the applicability of
these extracts on microorganisms could be implemented.
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