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Abstract

Natural dyes are employed for staining various histological tissues, which serve as a significant alternative source for synthetic
dye, thereby reducing the burden of buying synthetic dyes and its impact on the environment. This study aimed to extract the
black plum plant (syzigium cumin) using an aqueous solvent and investigate its staining properties in the albino rat kidney
tissue section. The Extract was allowed to evaporate at 55°C. The proportion of black plum is 3:1(black plum extract: solvent
v/v) in two places, and a mordant was added to the first part. The rat kidney tissue was processed for paraffin-embedded at
a thickness of 5 micron. The black plum dye was used to stain the section for 10 minutes with potassium alum as mordant
and without potassium alum. The result revealed that the Extract of black plum stained the nuclei purple and the cytoplasm
pink by the eosin when compared with the control hematoxylin and eosin staining technique. The optimal stain was from the
mordant black plum dye. The findings suggest that Extract from black plum has dye properties that can serve as an alternative
for Haematoxylin in Haematoxylin and eosin staining techniques.
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Introduction

In histology, dyes are of two types, natural dye obtained
from natural sources like plants and animals [1,2] and
the synthetic dye produced through chemical processes.
However, most chemically-synthesized stains used in
histological practices are expensive, hazardous to human
and animal health, and threatening to the environment.
Extraction of natural dye out of local plants have gained
global interest and give promising tissue staining when
outcomes are investigated [3]. Dyes and pigments can make
the world beautiful [4]. These are being used since long time
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and find vide applications in various fields such as food,
textile, artefacts and paper industries. With the increasing
demand for food safety, the development of natural dyes
becomes more and more attractive [4]. Turmeric (Curcuma
longa), hibiscus (Hibiscus rosa sinensis), Heena (Lowsonia
inarmis) are the potential natural alternatives for eosin in
routine oral cytological procedure [5].

This has resulted in an extensive research on
development of natural colorants from natural sources. The
advantages of using natural colorants are manifolds as they
are eco-friendly, safe, easily obtained from renewable sources

Cytol Histol Int ]


https://medwinpublishers.com/CHIJ
https://portal.issn.org/resource/ISSN/2642-116X#
https://medwinpublishers.com/
https://doi.org/10.23880/chij-16000143

soft, lustrous and soothing to the human eye [6]. Black plum
- Dinya (Hausa), Oori nla (Yoruba) and Uche koro (Igbo) - is
a very useful plant under extinction threat. The fruit is of the
family Verbanaceae is widely spread in tropical West Africa
and extending eastward to Uganda, Kenya, Tanzania and it is
also grown throughout the world. It produces fruits which
are sweet and edible with deep bluish appearance when fully
ripened, having various medicinal properties. Natural dye
extracted from black plum has been reported [7]. However,
the use of black plum dye as a substitute for primary dye
in Haematoxylin and eosin staining technique has not been
investigated. In this study, the extraction of natural dye
from black plum using an aqueous solvent will be examined
as well as the staining properties of this dye on albino rat
hepatic tissue.

Materials and Methods

Sample Collection

Aripened fruit was collected from Vwang, Jos South local
government in Plateau State, Nigeria, in May 2023.

Extraction

The back of the freshly ripened black plum was removed
carefully, and the fruit peel was then blended and placed in
a beaker; 700mls of distilled water was added and mixed.
It was then refrigerated for three days, after which it was
filtered using a smooth mesh into a beaker to remove debris.
The filtrate was then evaporated in an oven at 55°C to remove
excess moisture and to concentrate the dye.

Histological Investigation

Hepatic tissue of albino rats was processed for histology
using neutral buffered formalin, dehydrated, cleared,
infiltrated, embedded in wax, and sectioned at a thickness of
5mm [6]. Three hepatic sections were stained. The first slide
was stained with Haematoxylin and eosin staining technique,
the second slide was stained with black plum extract with
potassium alum and was used to replace the Haematoxylin
(3:1 v/v) and the test slide black plum extract without
mordant was used. The slides were observed under a light
microscope at a magnification of 40, using a light microscope.

Result and Discussion

Aqueous extract of black plum fruit (fresh) stained the
nucleus of the rat hepatic to purple colour when used as an
alternative to Haematoxylin in a Haematoxylin and eosin
staining technique, the intensity of the staining of the black
plum extract was found to have a sharp contrast compared
with the Extract without mordant.
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Comparing the staining periods, it was observed that, at
ten (10) minutes, the staining of the Extract was observed
to be optimum when compared with the five (5) minutes in
Haematoxylin and eosin staining techniques when Harris
Haematoxylin was used.

The result suggested that a dye extracted from black
plum fruits using an aqueous solvent can be used to stain
tissue. Thus, agreeing with Suabjakyong P, et al. [6], who
used aqueous and glacial acetic acid to extract dye from
black plum fruit, in his investigation, it was observed that
the extract from black plum fruit (syzigium cumin) stained
the nucleus and cytoplasm with violet color with staining
period of ten (10) fifteen (15) and twenty (20) minutes using
1% ferric iron as the mordant. Adisa JO, et al. [7] reported
Aqueous or ethanolic extracts of henna is acidic and the
use of 1% solution of the extract in water, when applied
for 10 minutes on liver tissues as a cytoplasmic stain gave
excellent result with nuclear and cytoplasmic staining
intensity and clarity when compared with conventional
haematoxylin and eosin. The ability of a dye to color certain
tissue components depends on factors such as electrostatic
attraction. Basic dyes will stain acidic structures (nucleus),
while essential structure cytoplasm will be stained by acidic
dyes [5]. In the case of this study, the black plum extract was
used as the primary dye which served as the basic dye while
eosin served as acidic dye, these work also agreed with the
research of Uchejeso OM, et al. [8] which stated that, beetroot
extract exhibit a good staining properties like haematoxylin,
while eosin as an acidic dye stain basic structures pink
colour. Hence, the purplish appearance of the nuclei and the
cytoplasm appearing pinkish (Figures 1 & 2).

Figure 1: Liver tissue stained with black plum extract with
potassium alum as mordant.
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Figure 2: Kidney tissue stained with black plum extract
with potassium alum as mordant.

Conclusion

Black plum fruit aqueous extract has properties capable

of staining the nucleus of rat hepatic tissue into a purple
colour. The optimal staining duration of the aqueous fruit
extract with Potassium alum was ten (10) minutes. Black
plum fruits can be used as an alternative to hematoxylin in
the hematoxylin and eosin staining technique.
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