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ABSTRACT
The current study was aimed at investigating the antifungal activity of ethanolic
leaf extract of Tradescantia zebrina against spoilage organisms associated with
the fruit rot of tomato. Fresh tomato fruits (variety: Tomitomi) were purchased and
allowed to rot. Spoilage organisms were isolated and identified from the rotted
tomato using Potato Dextrose Agar medium. Different concentrations of fresh leaf
extract of wandring jew were prepared using ethanol. The Antifungal activity of
fresh leaf extract of wandring jew was then tested against the isolated spoilage
organisms using the food poisoning method and mycelia growth measurement was
taken.  The three isolated spoilage organisms from the rotted tomato include:
Rhizopus, Penicillium and Mucor spp. Results obtained suggested that the ethanolic
leaf extract of wandring jew was effective in the control of test fungal organisms
(P<0.05). An inhibition rate of 94% was recorded for Rhizopus and Mucor spp.
while 85% inhibition rate was recorded for Penicillium sp. Further studies should
be carried out to investigate the use of the test plant leaf extract in the management
of postharvest diseases. This will help to reduce postharvest losses caused by
spoilage organisms, thereby ensuring food security.
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INTRODUCTION
Solanum lycopersicum L. (Tomato)
belongs to the extremely large and

diverse family, Solanaceae, comprising
more than 90 genera (Bohs and
Olmstead, 1997). It is one of the most
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popular and widely consumed
vegetables worldwide (Dias, 2012).
Over 120 million metric tons are grown
annually (Kimura and Sinha, 2008). The
culinary, industrial and ornamental
values of tomato make it very famous
(Shittu and Robb, 2011). Tomato has
several health benefits and it is often
regarded as a natural medicine because
of its health benefits. It is rich in vitamin
A, B and C; it also contains lycopene
which is a strong antioxidant that helps
to fight against cancerous cell formation.
Phytosterols which help to keep the
cholesterol level low are also present in
tomato (Bhowmik et al., 2012).
However, tomato fruits are of a highly
perishable nature, with a short shelf life
of between 12 to 72 hours and are
susceptible to various postharvest
spoilage organisms (Ejale and Abdullah,
2004). Nigeria is ranked the second
tomato producing country in Africa after
Egypt and 13th globally (Ebimieowei et
al., 2013a). Apart from loses due to
postharvest spoilage organisms, toxins
produced by spoilage agents could also
harm humans and spoilage product
could serve as vehicles for pathogens
(Barth et al., 2009). There have been
attempts to control postharvest spoilage
organisms of perishable fruits (such as
tomato), most especially with the use of
chemicals but this method is toxic to
humans and the environment.  There is
also increasing emergence of pathogen

resistance to fungicides (Holmes and
Eckert, 1999). It is therefore expedient
to source for environmentally friendly
methods such as the use of plant extracts
for the control of postharvest spoilage
organisms.
Tradescantia zebrina Heynh. ex Bosse,
commonly known as “Wandering Jew”
is an herbaceous perennial plant with
creeping shoots and fleshy leaves and it
belongs to the family Commelinaceae
(Dash et al., 2017). The plant has been
reported to have medicinal uses in
different parts of the world to treat
various ailments (Dash et al., 2017).
The aim of the study was to investigate
the antifungal activity of ethanolic fresh
leaf extract of Tradescantia zebrina on
the spoilage organisms associated with
the fruit rot of tomato.

MATERIALS AND METHODS
Materials
Tomato fruits used for this study were
purchased from Uselu market, Uselu,
Egor Local Government Area, Benin
City, Edo state, Nigeria. Wandring jew
plant used was purchased at Sanctual
Garden, Ugbowo, Ovia North East Local
Government Area, Benin City, Edo
State, Nigeria. All chemicals used were
purchased from Pyrex suppliers.
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Methodology
Preparation  and sterilization of
medium
The medium, Potato Dextrose Agar
(PDA) used for this study was prepared
according to the manufacturer’s
instruction. The PDA was prepared by
dissolving 39 g of powdered PDA in 1
liter of distil water.  The medium was
then sterilized by autoclaving at 121 0C
for 15 mins under pressure. After
sterilization, the medium was then
allowed to cool down before dispensing.
The antibiotics, chloramphenicol (250
mg) was added to 250 ml of PDA before
dispensing to inhibit bacteria growth.

Isolation of fungal spoilage organisms
from rotted tomato fruit
When visible evidence of rot was
observed on tomato fruits, the fruits
were prepared by teasing into smaller
pieces, followed by surface sterilization
with alcohol to remove surface
contaminant. Ten milliliter of distilled
water was dispensed into five Mc-
Cartney bottles. The bottles were then
sterilized by autoclaving at 121°C for 15
mins. After which the five Mc-Cartney
bottles were labelled stock bottle, 101,
102, 103 and 104.
An aliquot of 1 ml each was removed
from the bottles. Stock solutions were
prepared by weighing 10 g of the spoilt
tomato sample on a digital scale. The

weighed tomato was then transferred
into one of the already sterilized Mc-
Cartney bottle labelled stock bottle.
Using a 5 ml syringe, 1 ml was removed
from the stock bottles and transferred
into the bottle labelled 101. The same
was done for bottle 102, 103, and 104 as
they were diluted serially. The pour plate
method of inoculation technique was
used in the isolation of fungal spoilage
organisms associated with tomato fruit
rot. An aliquot of 1ml each of the serial
dilution prepared samples was
transferred into the corresponding
labelled petri dishes. The molten
prepared Potato Dextrose Agar (PDA)
was poured into the petri dishes to
establish culture. The cultures were
incubated at 25±2oC.

Identification of fungal isolates
The fungal isolates were identified using
macroscopy and microscopy. The
morphological characteristics were
observed and described. The isolates
were also observed using microscope
after staining with lactophenol. A drop
of lactophenol blue stain was dropped
on a clean grease free sterilized glass
slide, after which a sterile inoculating
wire loop was used to pick the mycelium
unto the glass slide from the culture. The
mycelium was spread evenly on the
slide. Teasing was carried out in order
to separate the mycelium to get a
homogenous mixture. The mixture was
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then covered with cover slips gently and
then allowed to stay for some seconds
before observing under the microscope
at x40 magnification. This was then
compared with a laboratory manual for
fungal identification.

Preparation of ethanolic extract of
wandring jew plant leaf
Preparation of wandring jew plant leaf
extract was carried out using ethanol.
Fresh leaves of T. zebrina were
manually separated from the stalk and
washed thoroughly with distilled water.
The leaves were cleaned one after the
other and surface sterilized with alcohol
to remove surface contaminant. Known
weights of 10 g, 15 g and 20 g were
obtained using digital scale. Leaves of
each gram were mashed separately using
mortal and pistol after which 10 g, 15 g,
and 20 g were dissolved in 50 ml of
ethanol for each. The prepared plant
extracts were carefully sieved into

separate beakers and labelled according.

Antimicrobial activity of fresh leaf
extract of wandring jew against fungal
spoilage organisms associated with
tomato fruit rot.
Antimicrobial activity against fungal
isolates was carried out using the food
poisoning method. Ten (10) ml each of
the different concentrations of the plant
extract was added to 200 ml of prepared
PDA and labelled according. After
pouring under sterile condition, this was
then stirred carefully and allowed to gel.
After solidifying, the test organisms
were inoculated on the medium by
picking a culture plug of the isolate and
placed at the centre of the petri dish. This
was then incubated and the fungal
mycelia growth was measured for a
period of 4 days.
The rate of inhibition of fungal growth
by wandring jew plant leaf extract was
calculated using the following formula:

Obiazikwor et al.

Inhibition rate=
average mycelia growth of control - average mycelia growth of (r x100)

Average mycelia growth of control

(Where r = average mycelia growth of
other treatment apart from control)

Statistical analysis
Each treatment was in three replicate
and the data obtained were presented as

mean ± standard error. The data
obtained were subjected to parametric
(ANOVA) and descriptive statistics
using the statistical package for the
social sciences (SPSS), version 20
software. An alpha value of 0.05 was
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used as the level of significance and
post hoc analysis was carried out using
the Duncan multiple range test
(Obiazikwor and Shittu, 2018).

RESULTS
The three fungal spoilage organisms
isolated from the tomato fruit were
Rhizopus, Mucor and Penicillium spp.
Plate 1 and 2 showed the morphological
appearances and photomicrographs of
the fungal isolates respectively.
 Table 1 showed the effect of wandring
jew ethonolic leaf extract on the mycelia
growth of Rhizopus sp. The mycelia
growth of the organism was observed to
be inhibited by the plant leaf extract
treatments (Plate 3). The control
treatment (0 g/50 ml) gave the highest
mycelia growth in all the days observed

with an average mycelia growth of
8.30±00 cm after four days of
incubation. The effect of wandring jew
leaf extract on the mycelia growth of
Penicillium sp. is shown in Table 2.
Each value is a mean ± standard error.
Significant differences were observed
between the control (0 g/50 ml
concentration of wandring jew plant
extract) and the other treatments. An
average mycelia growth of 3.28±0.53
cm was recorded for the control
treatment after four days of incubation.
Table 3 showed the effect of wandring
jew leaf extract on the mycelia growth
of mucor sp. Each value is a mean ±
standard error. Significant differences
were observed between the control (0
g/50 ml concentration) and the other
treatment. The highest mycelia growth
(8.30±0.00 cm) was obtained for control

 a b c
Plate 1: Morphological appearance of isolated fungal spoilage organisms

grown on PDA at 25±2°C.

Legend: a= Rhizopus sp., b= penicillium sp., c= mucor sp.
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treatment at day 4 while the lowest
mycelia growth (0.50±0.00 cm)
recorded at day 4 was obtained by 20
g/50 ml treatment.
Figure 1 showed the rate of inhibition of
20 g/50 ml concentration of wandring

jew leaf extract on the mycelia growth
of the test fungal organisms after four
days of incubation. An inhibition rate of
95% was recorded for Rhizopus and
Mucor spp. while 85% inhibition was
recorded against Penicillium sp.

Plate 2: Photomicrographs of fungal isolates

Legend: a= Rhizopus sp., b= Penicillium sp., c= Mucor sp

a b c d

Plate 3: Effect of wandring jew plant leaf extract on the mycelia
growth of Rhizopus sp. grown on PDA at 25±2°C after 4 days
of incubation

Legend: a= control (0 g /50 ml concentration of wandring jew plant leaf extract).
b= 10 g/50 ml concentration of wandring jew plant leaf extract,
c= 15 g/50 ml concentration of wandring jew plant leaf extract,
d= 20 g/50 ml concentration of wandring jew plant leaf extract

a b c
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Plate 4: Effect of wandring jew plant leaf extract on the mycelia
growth of Penicillium sp. grown on PDA at 25±2°C after 4
days of incubation

Legend: a= control (0 g /50 ml concentration of wandring jew plant leaf
extract). b= 10 g/50 ml concentration of wandring jew plant leaf
extract, c= 15 g/50 ml concentration of wandring jew plant leaf

Plate 5: Effect of wandring jew plant leaf extract on the mycelia
growth of Mucor sp. grown on PDA at 25±2°C after 4 days of
incubation

Legend: a= control (0 g /50 ml concentration of wandring jew plant leaf
extract). b= 10 g/50 ml concentration of wandring jew plant leaf extract, c=
15 g/50 ml concentration of wandring jew plant leaf extract, d= 20 g/50 ml
concentration of wandring jew plant leaf extract

a b c d

a b c d
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Table 1: Effect of Tradescantia zebrina ethanolic leaf extract on the mycelial
growth (cm) of Rhizopus sp.

No of Days Various concentration of ethanolic leaf extract
0 g/50 ml 10 g/ 50 ml 15 g /50 ml 20 g/ 50 ml

Day 2 1.48b±0.48 0.50a±0.00 0.50a±0.00 0.50a±0.00
Day 3 8.30c±0.00 0.95b±0.05 0.90b±0.10 0.55a±0.05
Day 4 8.30b±00 0.50a±00 0.50a±00 0.50a±00

Values are presented as means ± standard error; Figures bearing similar superscripts
within rows are not significantly different using Duncan’s Multiple Range (DMR) test
at 0.05 level of significance.

No of Days Various concentration of ethanolic leaf extract
0 g/50 ml 10 g/ 50 ml 15 g /50 ml 20 g/ 50 ml

Day 2 0.50a±0.50 0.50a±0.00 0.50a±0.00 0.50a±0.00
Day 3 1.89b±0.40 0.50a±0.00 0.50a±0.00 0.50a±0.00
Day 4 3.28c±0.53 1.00b±0.00 0.50a±0.00 0.50a±0.00

Values are presented as means ± standard error; Figures bearing similar superscripts
within rows are not significantly different using Duncan’s Multiple Range (DMR)
test at 0.05 level of significance extract, d= 20 g/50 ml concentration of wandring jew
plant leaf extract

Table 2: Effect of Tradescantia zebrina ethanolic leaf extract on
the mycelial growth (cm) of Penicillium sp.

Table 3: Effect of Tradescantia zebrina ethanolic leaf extract on the mycelial
growth (cm) of Mucor sp.

No of Days Various concentration of ethanolic leaf extract
0 g/50 ml 10 g/ 50 ml 15 g /50 ml 20 g/ 50 ml

Day 2 1.45a±0.50 0.50a±0.00 0.50a±0.00 0.50a±0.00
Day 3 8.20b±0.00 0.50a±0.05 0.50a±0.50 0.50a±0.00
Day 4 8.30d±0.00 1.00c±0.00 0.85b±0.05 0.50a±0.00

Values are presented as means ± standard error; Figures bearing similar superscripts
within rows are not significantly different using Duncan’s Multiple Range (DMR) test
at 0.05 level of significance.
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DISCUSSION
In this study, the three fungal spoilage
organisms associated with tomato fruit
rot were Rhizopus sp., Penicillium sp.
and Mucor sp. Rhizopus sp. has been
reported by Etebu et al. (2013) to cause
Rhizopus rot in tomato fruit. The disease
symptoms first appear as water-soaked
lesions which exude a clear liquid with
time. Kwon et al. (2008) revealed that
blue mould rot caused by P. oxalicum
occurred only on mature fruits but not
on immature or young fruits. Therefore,
the finding from this study agrees with

previous studies. The association of the
Rhizopus sp. with the rotted tomato
fruits suggested that it could be
responsible for the rot, although
pathogenicity test was not carried out in
the current study. Rodrigues and Kakde,
2019 have reported the presence of
Penicillium digitatum and P.
chrysogenum from tomato fruits
collected from different markets of
Mumbai; therefore, the association of
Penicillium sp. with rotted tomato
reported in this study agrees with
previous studies. The association of the

Figure 1: Inhibition rates (%) of 20 g/50 ml concentration of wandring jew ethanolic
leaf extract on the mycelia growth of the test spoilage organisms after
four days of incubation
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spoilage organisms with the rotted
tomato fruits indicated that it could be
one of the causal agent of the rot
symptom observed. However,
pathogenicity test was not carried out in
this study and this is open to further
investigation. Mucor sp., fungal spoilage
organism isolated from rotted tomato
fruits in this study has been reported by
Wani. (2011) to cause Mucor rot in
tomato fruit.
The antimicrobial activity of fresh leaf
extract of wandring jew on test fungal
spoilage organisms was investigated.
The results obtained showed that the
extract significantly (P<0.05) inhibited
the mycelial growth of the test
organisms. This could be attributed to
the different phytochemicals present in
the plant extract. The plant has been
reported to have medicinal uses and it
has been used in different parts of the
world to treat various ailments (Dash et
al., 2017). Previous studies have
reported the in vitro inhibition of
postharvest pathogens using plant
extracts. Malik et al., 2016 reviewed the
use of Azadirachta indica, Melia
azadrach and Tagretes spp. for the
management of postharvest diseases.
Gwa et al., 2018 reported the use of
different aqueous plant extracts
including Zingiber officinale, Piper
nigrum, Azadirachta indica, Nicotiana
tobacum and Carica papaya against

Penicillium expansum isolated from
rotted yam tubers in storage. However,
the current study seems to be the first
report on the antifungal activity of
wandering jew leaf extract against
fungal spoilage organisms. The plant
extract was effective in the control of the
test fungal organisms with different rates
of inhibition. The extract showed 94%
inhibition rate on the mycelia growth of
Rhizopus sp. and Penicillium sp. while
85% inhibition rate was recorded for
Mucor sp. after 4 days of incubation
(Figure 1). The difference in the
inhibition rate could be attributed to
difference in the growth rates of the test
organisms.

CONCLUSION
Results obtained from this study
suggested that fresh leaf extract of
wandring jew was effective in the
control of the test spoilage organisms.
Further studies should be carried out to
investigate the use of Tradescantia
zebrina plant leaf extract in the
management of postharvest diseases in
order to reduce postharvest losses. This
will contribute to ensuring food security.
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