NigerJ.mycol Vol.11, 26-45

BIOACTIVITY AND PHYTOCHEMICAL COMPOSITION OF
MORINGA OLEIFERA IN THE MANAGEMENT OF FUNGAL ROT
DISEASE OF ORANGE-FLESHED SWEETPOTATO
*Dania, V.O. and Thomas, A.S.
Dr. Victor Ohileobo DANIA, Department of Crop Protection and Environmental
Biology, University of Ibadan, PMB 001, UI Post Office, Ibadan, Nigeria.
Telephone: 08053264736; Email: victorohileobo@gmail.com
Mr Akintunde Samuel THOMAS, Department of Crop Protection and
Environmental Biology, University of Ibadan, PMB 001, UI Post Office, Ibadan,
Nigeria. Telephone: 08022452887, Email: akintundesamuel100@yahoo.com
*Corresponding Author: victorohileobo@gmail.com
ABSTRACT
Fungal biodeterioration accounts for significant yield losses of sweetpotato (Ipomoea
batatas L.) in Nigeria. The problems of environmental pollution and pathogen resurgence
associated with chemical control necessitate an organic approach in the management of
tuber rot disease of sweetpotato. Therefore, this study evaluated the efficacy of M. oleifera
Lam extracts for the preservation of sweetpotato against rot-inducing fungal pathogens in
vitro and in vivo. Rot-causing fungi were isolated from infected tubers samples collected
from four major sweetpotato producing states: Benue, Edo, Kogi and Kwara in Nigeria.
Incidence of fungal isolates, pathogenicity and rot severity were determined using
destructive sampling method. Phytochemical analysis was carried out to determine the
bioactivity of secondary metabolites in the extract. Six fungal genera, Macrophomina,
Lasiodiplodia, Rhizopus, Fusarium, Rhizoctonia and Sclerotium were pathogenic to
healthy sweetpotato tubers on reinoculation. Moringa oleifera was effective in the in vitro
bioassay and its efficacy was dependent on the extracting solvent, plant part used and
pathogen. However, thanolic extract of M. oleifera was most effective with inhibitory
effect on the mycelial growth of the test pathogens varying between 29.3 and 94.3%. Rot
severity was reduced in inoculated tubers that were treated with M. oleifera extracts by
41.4-52.0% at 75% w/v extract concentration in the in vivo trial. Quantitative
phytochemical analysis of the extract indicated presence of significant amounts of
phenolics, alkaloids and tannins. Moringa oleifera showed promise in minimizing
postharvest rot of sweet potato induced by fungal rot pathogens
Keywords: Biodeterioration, Destructive sampling, Fungal pathogens, Moringa oleifera,
Phytochemical analysis, Rot severity.
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INTRODUCTION
Sweetpotato [Ipomoea batatas (L.)
Lam], which is rich in beta-carotene,
provides a source of energy, dietary
fiber, potassium, phosphorus, vitamins
B1, B6 and niacin that help in
improvement of the nutritional content
(Burri, 2011).
Regardless of the
economic importance of the crop, it has
a limited shelf-life which makes storage
of tubers through the off-season to the
next
planting
season
difficult.
Consumers are unable to store the tubers
over long periods in anticipation of
higher prices (Nedunchezhiyan and Ray,
2010). The tuber is highly vulnerable to
damage
during
harvesting,
transportation to storage, and other
postharvest operations, especially
because of its relatively thin periderm.
Injured or damaged tubers provide entry
to rot inciting pathogens whether in the
field or during storage. Post-harvest
microbial rot constitutes a major barrier
to production, sales and marketing of
sweetpotato in tropical Africa with loss
in income to farmers (Ray and Ravi,
2005). Although fungal deterioration of
tubers is mainly facilitated by
mechanical injuries and favourable
environmental factors during crucial
growth stages, the physiological state of
the tuber could influence post-harvest
infection
rate.
The
organisms
Lasiodiplodia theobromae, Rhizopus
spp., Fusarium spp., Ceratocystis
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fimbriata,
Rhizoctonia
solani,
Macrophomina phaseolina, Sclerotium
rolfsii,
Curvularia
lunata
and
Plenodomus destruens have been
implicated in field and postharvest decay
of sweetpotato tubers (Ray and Ravi,
2005; Nelson, 2008; Ray and Tomlins,
2010; Ray et al., 2010).
The infecting fungal pathogens
cause localized discoloration and lesions
in tubers leading to degradation of
texture, flavor and appearance.
Inadequate transportation and storage
facilities result in losses of harvested
tubers in transit and storage. It is
necessary to develop more viable and
cheaper disease control options.
Although synthetic fungicides could be
used in the management of post-harvest
biodeterioration
of
sweetpotato,
environmental issues, toxicity and high
cost make it untenable. Conversely use
of botanicals is safe, eco-friendly and
cost effective against plant pathogens.
Moringa oleifera is a fast-growing
evergreen tree (Anwar et al., 2007) used
as a vegetable (Rebecca et al., 2006)
which is adapted to various soil types of
soil, especially in the tropics, and is
drought tolerant (Fahey, 2007). The
plant possesses antibacterial properties
(Anwar et al., 2007; Chaung et al., 2007;
Giri et al., 2010). The leaves, roots, seed
and bark have been reported to have
medicinal properties (Nikkon et al.,
2003; Liu, 2004; Rao and Rao, 2004;
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Ajibade et al., 2005; Anamika et al.,
2010). Variation in the distribution and
concentration of phytochemicals in M.
oleifera leaves may be influenced by
climatic factors, stage of maturity of the
plant (Bamishaiye et al., 2011), and by
choice of solvent, since solvents differ
in their ability to extract phytochemicals
and
solubility
(Ray
and
Nedunchezhiyan, 2012).
There is little information on use of
Moringa oleifera in post-harvest
management of sweetpotato tuber rot
disease. This research was undertaken
to evaluate the potential of M. olefiera
extract in preservation of stored sweet
potato against post-harvest fungal
biodeterioration.
MATERIALS AND METHODS
Sources of sweetpotato tubers
Infected orange-fleshed sweetpotato
tubers of the same variety showing
advanced soft and dry rot symptoms
were collected from the sweetpotato
producing states of Benue (7.35°N,
8.83°E), Edo (6.54°N, 5.89°E, Kogi
(7.56°N, 6.57°E and Kwara (8.98°N,
4.56°E) in Nigeria. Samples were
carefully packed in transparent
polythene bags and labelled for
transportation to the laboratory for
isolation of associated fungi. Healthy
sweetpotato tubers were also collected
from the 4 locations. Leaves, seed and
roots of Moringa , used in in vitro and
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in vivo trials, were obtained from the
Forestry Research Institute of Nigeria,
Ibadan, Nigeria.
Isolation and identification of rotinducing fungi
Decaying sweetpotato tubers were cut
into 2 × 2 mm blocks with a sterilized
scapel. The sections were sterilized in
10% sodium hypochlorite for 1 min and
rinsed with several changes of sterile
distilled water. They were blot-dried
with sterile tissue paper and plated on
potato dextrose agar (PDA) amended
with 1 mL of lactic acid. Incubation was
at 28±2°C in a Gallenkamp incubator for
3-4 days with daily examination of Petri
dishes for fungal growth prior to
purification of isolates. To facilitate
identification, emerging colonies on
PDA were purified and identified using
selective media for the respective
isolates following standard procedures
(Gutierrez et al., 2010). Rhizoctonia
solani was purified on a selective
medium consisting of water agar (Difco)
18 g·L-1, Streptomycin sulfate (100
mg·L-1), Penicillin-G sodium salt (100
mg·L-1) and Sodium hydroxide (800
µ·L-1). Culture plates were incubated in
the dark for 24 hrs at 28°C and evaluated
for number of R. solani sclerotia and
colonies present. The alkaline nature of
the medium allowed a faster growth of
R. solani colonies compared to the
standard
water
agar
medium.
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Macrophomina phaseolina was isolated
using a selective medium described by
Cloud (1991) with the following
composition: 39 g of potato dextrose
agar, 100 mg of rifampicin, 224 mg of
metalaxyl, 1 mL of tergitol NP-10 and
1 L of deionized water. The pathogen
was identified by production of
characteristic oval-shaped non-septate
conidia. Isolation and identification of
Fusarium oxysporum was enhanced by
growth on selective Komada medium
(Komada, 1976), which consisted of the
following composition: Na2B4O7.10
H2O 1 g·L-1, K2HPO4 1 g·L-1, KCl 0.5
g·L-1, MgSO4.7 H2O 0.5 g·L-1, Fe-NaEDTA 0.01 g·L-1, D-galactose 20 g·L-1,
L-asparagine 2 g·L-1, Agar 15 g·L-1 and
PCNB
(Terraclor
75%
WP)
(pentacloronitrobenzene) 1 g·L-1. The
medium was amended with oxgall 0.5
g·L-1 and streptomycin sulfate 0.3 g·L-1.
Sclerotium rolfsii was purified using
selective broth (Backman and
Rodriguez-Kabana, 1976). One-L of the
medium consisted of 1.0 g KH2PO4, 0.5
g MgSO4.7H20, 2.0 g KNO3, 1.0 mg
thiamine hydrochloride, and 10 mL of
stock solution containing 1 .0 g of
FE2S04.7H20, 1.0 g ZnSO4.7H20 and 0.6
g MnSO4.H2O and 30 g of glucose.
Morphological growth of Lasiodiplodia
theobromae and Rhizopus stolonifer was
distinct with production of pycnidia
bearing
septate
conidia
and
sporangiophores with sporangiospores
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respectively on PDA. Selective media
were not necessary for isolation of those
pathogens. Identification of all fungal
isolates was done following descriptions
in Barnett and Hunter (2000) and
Samson et al. (2010)
Determination of incidence and
pathogenicity
This involved the determination of
distribution of the fungal isolates across
the four states that were surveyed for
tuber rot disease. The number of
occurrence of each fungus in every tuber
in all locations was expressed as a
percentage of the total number of
occurrence of fungi from tubers in all
the locations. This was calculated
following the methods of Chuang et al.
(2007).
Fungal incidence = a/b x100
a = Occurrence of each fungus per tuber
in all locations
b = Occurrence of fungi per sweetpotato
tuber in all the locations
Pathogenicity was evaluated using
the same fungal pathogens isolated from
rotted sweetpotato tubers. Fresh healthy
tubers were washed with distilled water
and surface-sterilized using 10% sodium
hypochlorite to eliminate secondary
pathogens and contaminants. Mycelial
mass and conidia from a 1-week old pure
culture were removed with a spreader
and placed into a double layer of cheese
cloth following addition of 10 mL sterile
29
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distilled water and 2 drops of Tween 80
detergent. A ten-fold serial dilution was
prepared from the stock solution
following standard procedure by
selecting 106 conidia mL-1 from the
dilution series as the final inoculum
concentration
(Ben-David
and
Davidson, 2014). A sterilized 3-mm
cork borer was used to bore holes 0.5 cm
deep in tubers in the proximal and distal
regions which were inoculated with the
inoculum concentration. Five tubers
were inoculated for each of the 12 fungal
isolates and the experiment was
arranged as a completely randomized
design with 3 replications. Sterile
distilled water was used in controls.
Inoculated and control tubers were
enclosed in sterile, moistened, polythene
bags and incubated at 28±2°C for 2
weeks. The tubers were cut open at the
end of incubation and observed for rot
development. All isolates were
evaluated following Koch’s postulates
for pathogenicity confirmation.
Preparation of Moringa oleifera
extract
Healthy Moringa leaves, seed and
roots were collected, washed with tap
water and air-dried at room temperature
(28±2°C) for 10-20 days depending on
the tissue type. Dried leaves and seed
were pulverized using a high speed
blender
(Waring
commercial,
Springfield, MO) to a fine powder. Cut

root sections were ground using a
hammer mill. For each powder sample,
25, 50 and 75 g were dissolved in 100
mL of cold, sterile distilled water,
allowing 2 hr for settling, and the extract
filtered through double-layered cheese
cloth. A hot water extract was prepared
by infusing ground powder in water bath
at 90°C for 2 hr. Ethanol extract was
prepared by dissolving each weight of
ground sample in 100 mL of 70%
ethanol and allowing 2 hr for settling
before filtering through cheese cloth
preparatory to further use.
In vitro inhibitory effect of extracts
on fungal pathogens
An aliquot of 1 ml of each extract was
dispensed into sterile Petri dishes before
adding 15 ml of potato dextrose agar.
The solution was swirled gently to allow
proper mixing and then allowed to form
a gel in the Laminar flow hood.
Thereafter, a 3 mm-cork borer was used
to remove a disc from the culture of each
isolate and placed at the centre of the
Petri dish. Control plates consisted of
PDA only without addition of any
extract material. The experimental
design was a 3x3x3x6 factorial in a
completely randomized design with
three replicates. The treatments
consisted of three plant parts: leaves,
seeds and roots; three extracts: Cold
water extract (CWE), hot water extract
(HWE) and ethanol extracts (EE) at
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three levels: 25%, 50 and 75 w/v six
pathogens: R. solani, L. theobromae, R.
stolonifer, F. oxysporum, M.phaseolina
and S. rolfsii. The inhibitory effect of
extract was evaluated thus:
Mycelial inhibition = PC-QT x100
PC
Where PC = Average diameter of
mycelia in control
QT = Average diameter of mycelia in
fungal treatment
In vivo inhibitory effect of extracts
on fungal pathogens
The experiment was a completely
randomized design with three replicates.
A 75% w/v extract concentration which
had earlier proved effected in the in vitro
assay was used in the in vivo trials.
Clean, healthy sweet potato tubers were
washed in running tap water, surfacesterilized with 10% sodium hypochlorite
to remove soil-borne mycoflora and
rinsed with sterile distilled water. Tubers
were bored to a depth of 0.5 cm at the
middle region using a 3mm-cork borer.
The bored section was treated with 1 ml
of the extract before inoculation with
100µl of 106 spore concentration of each
of the six pathogens. The experimental
design was a 3x3x3x6 factorial in a
completely randomized design with
three replicates. The treatments
consisted of three plant parts: leaves,
seeds and roots; three extracts: Cold
water extract (CWE), hot water extract
Nigerian Journal of Mycology Vol. 11 (2019)

(HWE) and ethanol extracts (EE) at
three levels: 25%, 50 and 75 w/v six
pathogens: R. solani, L. theobromae, R.
stolonifer, F. oxysporum, M.phaseolina
and S. rolfsii. Bored sections of control
tubers were filled with sterile distilled
water. Inoculated tubers were incubated
inside well aerated sterile crates for three
months. Percent rot reduction was
according to Ray and Ravi (2005).
Rot reduction = DC-DT X 100
DC
Where DC = Average diameter of rot
in control tubers
DT = Average diameter of rot of treated
tubers
Phytochemical analyses of M. oleifera
extract
Cold, hot and ethanolic extracts of
Moringa leaves, seed and roots were
analyzed for presence of tannins,
flavonoids, phenolics, saponins, cardiac
glycosides, steroids and anthraquinones.
A 50% w/v concentration of the leaves,
seed or roots were dissolved in cold, hot
water and ethanol for 3 days. Thereafter
the mix was filtered through cheese
cloth and the ethanol content evaporated
using a sohxlet extractor at room
temperature. The presence and
quantification of tannin content was
evaluated using Folin Ciocalteu assay
following standard procedure (Sulaiman
and Abd Manan, 2015). An aliquot of
31
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100 µL was added to 750 µL of distilled
water, 500 µL of Folin Ciocalteu reagent
and 1000 µL of 35% Sodium carbonate.
The mixture was further diluted to 10
mL and stirred vigorously. Thereafter,
it was incubated at 28±2°C for 1 h and
read
at
725
using
a
UV
spectrophotometer
(model
10S,
Genesys, NY, USA). Total tannins were
expressed as gallic acid equivalent
GAE·g-1 dry matter. Flavonoids were
evaluated using calorimetric analysis
and following standard procedure
(Proestos et al., 2006). An aliquot of 200
µL extract and 150 µL of sodium nitrite
was incubated at 28±2°C for 1 hr.
Thereafter, 150 µL of aluminium
chloride hexahydrate was added and
incubation was for 10 min. An aliquot
of 750 µL was added and the mix
incubated at 28±2°C for 20 min.
Absorbance was read using the UV
spectrophotometer at 510 nm. Total
flavonoid was expressed as Quercetin
equivalent dry matter. Total phenolic
content was determined using a
colorimetric method (Shahidi and
Naczk, 1995). An aliquot of 200 µL of
the extract was dispensed to a beaker
containing 800 µL of deionized water
and 100 µL of Folin Ciocalteu reagent.
The mixture was shaken vigorously and
incubated at 28±2°C for 20 min.
Thereafter, an aliquot of 300 µL sodium
carbonate was added to the mix which
was incubated for 2 h at 28±2°C in the
Nigerian Journal of Mycology Vol. 11 (2019)

dark. Absorbance was read at 765 nm
using the UV spectrophotometer. Total
phenolic content was expressed in mg
gallic acid equivalent dry matter.
Evaluation and quantification of the
secondary metabolites saponin, cardiac
glycosides, alkaloids, steroids and
anthraquinones were carried out
following standard procedures (Odebiyi
and Sofowora, 1978; Harbone, 1976;
Trease and Evans, 1989).
Statistical analysis
Experiments were laid out in completely
randomized
design
with
three
replications. All numerical data were
analyzed using generalized linear model
(GLM) of SAS by analysis of variance
(ANOVA). If interactions were
significant means were separated with
Tukey’s HSD post-hoc test using SAS
(2002).
RESULTS
Twelve fungal species were isolated
across the 4 locations (Table 1).
Macrophomina phaseolina had the
highest incidence in Benue followed by
Lasiodiplodia theobromae. Pythium sp.
was the least prevalent fungus associated
with rotted potato tubers in the state.
Lasiodiplodia theobromae was the most
frequently encountered fungus in Edo
state, while species of Pythium and
Verticillium were least prevalent.
Lasiodiplodia theobromae and M.
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phaseolina were the most predominant
fungi in Kogi state, Rhizopus stolonifer
was the most prevalent fungus in Oyo
state, while S. rolfsii was the least
frequent. The genera Macrophomina,
Lasiodiplodia, Rhizopus, Fusarium,
Rhizoctonia and Sclerotium proved to
be pathogenic to healthy sweetpotato
tubers on reinoculation. Pythium sp. was
not pathogenic when artificially
inoculated to tubers from Kogi and
Kwara states. Corynespora sp. and A.
solani were not pathogenic in two of the
states. Penicillium sp. was not
pathogenic on reinoculation to healthy
sweetpotato tubers in all states.
The root extract of proved to be more
effective in inhibition of radial mycelial
growth of R. solani and L. theobromae
at the 25% w/v concentration (Table 2).
The extract was effective against F.
oxysporum and M. phaseolina at the
same concentration. Ethanolic extract of
Moringa leaves, seed and root were
effective against R. solani with reduction
of radial mycelial growth at 75% w/v
concentration. There was no difference
in the effect of ethanolic leaf and root
extracts on the same pathogen.
Comparatively, all the Moringa plant
parts and extracting solvents were least
effective against R. stolonifer mycelial
growth of the test pathogen. All extracts
inhibited radial growth of F. oxysporum
at the 75% w/v extract concentration.
Seed and root extracts were most
Nigerian Journal of Mycology Vol. 11 (2019)

effective against M. phaseolina growth
inhibition. Ethanolic extract was
effective against S. rolfsii at 75% w/v
growth inhibition of the test pathogen.
There was no difference in inhibitory
effect of ethanolic leaf, seed and root
extract on S. rolfsii at 75% w/v. All the
other treatments differed at lower extract
concentration.
Rot development was reduced in
tubers treated with leaf, seed and root
extract of M. oleifera (Table 3).
Ethanolic root extract was most effective
during the first month of storage against
rot caused by R. solani. There was no
difference in effect of hot water and
ethanolic extract on the pathogen at the
end of the 3 months of storage. The root
extract was more effective in rot
reduction initiated by F. oxysporum, M.
phaseolina and S. rolfsii, while ethanolic
extract reduced rot development in
inoculated tubers. Cold water extract of
Moringa leaf, seed and root were most
effective in reducing S. rolfsii rot at 3
months of storage. Analysis of variance
showed significant difference in the
interaction for tissue, solvent and
metabolite (Table 4). Phytochemical
analysis indicated presence of tannins,
saponins, cardiac glycosides, flavonoids,
alkaloids, steroids, phenolics and
anthaquinones (Table 6). Cold water and
ethanol extraction affected tannins level
in Moringa leaf, seed or root samples,
with ethanolic extract having the highest
33

Table 1. Percent mean incidence and pathogenicity of fungal isolates associated with orange-fleshed
sweetpotato tubers
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Data obtained at 7 days after inoculation of test pathogens ; CWE = Cold water extract, HWE = Hot water extract, EE = Ethanol extract
Means with same letters along a column are not significantly different using Tukey’s HSD post-hoc test

Table 2. In vitro inhibitory effect of M. oleifera extract on mycelial growth of virulent rot-inducing fungi
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Data obtained at three months after inoculation of test pathogens
CWE = Cold water extract, HWE = Hot water extract, EE = Ethanol extract
Means with same letters along a column are not significantly different using Tukey’s HSD post-hoc tes

Table 3. In vivo Inhibitory effect of M. oleifera extract on sweetpotato tubers inoculated with virulent rot fungi and stored
for three months at 28±20C
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concentration. Tannins were not found
in hot water extract of leaves, seed and
roots. All solvent extracts contained
saponins with the hot water of root
extract having the highest concentration.
Cardiac glycosides were present in cold
and hot water extracts of the 3 plant
parts. The metabolite was completely
lacking in the ethanol extract. All
extracts contained flavonoids and
steroids except hot water leaf extract of
the active compound. Although
alkaloids and phenolics were present in
all extracting solvents of the plant parts,
the ethanolic root extract had the highest
concentration. Anthraquinones were
present in cold and ethanol extract of
Moringa leaf, seed and roots. However,
the metabolite was not found in the hot
water extraction process.
DISCUSSION
Postharvest tuber rot is responsible for
significant losses in stored sweetpotato
tubers which reduces quantity and
quality of the produce available for sale
and consumption. Rot of tubers occurs
when pathogens gain entry through the
thin periderm which is easily damaged
by cuts, injuries and abrasions. Improper
handling of tubers during harvest can
lead to post-harvest losses. Most of the
diseases are established in the field and
caused by fungi which are generally the
most common rot-causing pathogens in
sweetpotato. In a related development,

Ray and Tomlin (2010) reported isolates
of Rhizoctonia, Sclerotium and
Fusarium to influence sweetpotato rot
in storage. Tubers infected by these
pathogens were characterized by rapid
collapse and degradation of tissues with
repulsive odor, This could be attributed
to action of extracellular enzymes
amylases, cellulases and estarases
produced by pathogens that cause cell
wall degradation of infected tubers
(Salami and Popoola, 2007; Oladoye et
al., 2013). Several plant pathogenic
fungi produce metabolites that may
influence their growth and ability to
initiate disease and virulence. The
metabolites may include enzymes that
have the ability to hydrolyze the
cuticular layer of epidemal plant cells,
cell wall degrading enzymes, toxins,
hormones and siderophores capable of
degrading host chemical defense
(Lattanzio et al., 2006; Sivaramanan,
2013). The ability of tubers to withstand
infection may be because produced
phytoalexins that interfered with the
capability of the pathogen to degrade
host polymers. Development of disease
within harvested produce is dependent
to a large extent on the ability of the
pathogen to secrete pectolytic enzymes
which are capable of decomposing the
non-soluble pectic compounds that
cause tissue degradation. This process
leads to enhanced permeability of the
plasma membranes of attacked cells and
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to cell death and facilitates diffusion of
nutrients which can serve as a medium
of pathogen development (BarkaiLogan, 2001).
Moringa oleifera extract inhibited
radial mycelial growth of the pathogens
in vitro, as well as rot initiation and
development in sweetpotato tubers
inoculated, and treated, with the extract
throughout the storage period relative to
the control. John et al. (2014) reported
the efficacy of M. oleifera extract in in
vitro control of Gibberella xylariaoides.
The antifungal activity of M. oleifera
extract against the soil-borne fungi R.
solani, Pythium and Fusarium has been
reported (Moyo et al. 2012; Dwivedi and
Enespa, 2012). The extract of M.
oleifera has bactericidal activity against
several pathogens (Abalaka et al., 2012;
Sankar, 2012; Aldine and Devi, 2014).
Moringa oleifera microbial activity is
enhanced by presence of zeatin,
quercetin, bi-sisterol, caffeoyl quimic
acid and kaempferol (Anjorin et al.,
2010). The leaf extract was most
effective against R. stolonifer and S.
rolfsii at 25% w/v concentration in vitro.
This supports reports that leaves have
excellent insect repellence and
fungicidal attributes (Riad et al., 2014;
Zafferi et al., 2015). Inhibitory effects
of the extract on the pathogens increased
with increased extract concentration
with best inhibition achieved at 50% and
75% w/v concentrations against R.
Nigerian Journal of Mycology Vol. 11 (2019)

solani, L. theobromae, F. oxysporum
and S. rolfsii. This agrees with Talreia
(2010), Seint and Masara (2011) and
Riad et al. (2014). Moringa root extract
proved to be most effective against the
pathogens in in vitro and in vivo trials,
followed by the seed extract, while the
leaf extract was least effective. This
agrees with Anjorin et al. (2010) and
Riad et al. (2014) that maximum
inhibition of several phytopathogenic
bacteria and fungi was with M. oleifera
root extract.
Toxicity of plant extracts to fungi
may be due to partial or complete
inhibition of mycelial growth, and
alternation
in
physiology
and
biochemical activities of fungal cells.
Moringa extract was least effective in
inhibition of mycelial growth of R.
stolonifer in vitro. This could be
attributed to R. stolonifer may be
capable of degrading phenolics
contained in the extract. It has been
reported that in spite of phenolic toxic
properties, a number of microorganisms
can utilize phenol under aerobic
conditions as sources of carbon and
energy because their enzymatic
machinery is well suited for degradation
of phenolics (Ch.supriya and Deva,
2014)
Phytochemical analysis showed that
alkaloids, flavonoids, saponins, tannins,
cardiac glycosides, phenols and
anthraquinones were present in the
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extracts. Antimicrobial activity of M.
oleifera may be due to the presence of
these phytochemicals. Bukar et al.
(2010) identified the presence of the
short polypeptide 4(α-L rhamnosyloxy)
benzyl-isothiocyanate in M. oleifera.
They argued that the peptide may act
directly on microorganisms and result in
growth inhibition by disrupting cell
membrane synthesis of essential
enzymes. Flavonoids are strong
antioxidants effective against bacterial
metabolites in vitro and other pathogens
by inhibition of membrane bound
enzymes due to their antioxidant
property while tannins are a group of
polymeric phenolic compounds that are
able to kill microorganisms (Sankar,
2012). Anthaquinones, terpenoids and
steroids are naturally occurring phenolic
compounds present in Moringa extract
show antibacterial properties by
intercalating with bacterial DNA (Sato
et al., 2004). The efficacy of M. oleifera
extract against plant pathogens is a
function of the phytochemical it can
produce. The best inhibitory effect on
the pathogens was with the ethanol
extract in the in vitro and in vivo trials,
indicating the secondary metabolites
were most soluble and available in the
organic solvent. The amount, type of
metabolite present, and the antifungal
activity of an extract is largely
influenced by the extracting solvent,
method of extraction, age of the plant

species, time of harvesting plant
materials and prevailing environmental
conditions (Sikander et al., 2013).
Phenolic compounds have been
implicated in disease resistance in many
crops. Some occur constitutively and are
considered to function as preformed or
passive inhibitors, while others are
formed in response to ingress of
pathogens and their appearance is
considered as part of an active response
(Mazid et al., 2011). Phenolic
compounds contribute to resistance
through antimicrobial properties, which
can have direct effects on the pathogen.
They may enhance resistance by
contributing to healing of wounds by
lignification of cell wall. Toxicity of
tannins, hydrolysable tannins and
proanthocyanidins, usually estimated by
measurement of reduction of in vitro
growth of mycelium, is documented for
several fungi (Lattanzio et al., 2006).
Control of sweetpotato tuber rot
disease depends on understanding
disease-causing
organisms,
the
conditions
that
promote
their
occurrence, and factors that affect their
ability to cause disease. Proper handling
and avoidance of environmental stress
will ultimately help to reduce postharvest diseases. The efficacy of M.
oleifera extract indicates it may be of
use in post-harvest preservation of
sweetpotato tubers against fungal
degradation.
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