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ABSTRACT
Studies on the post-harvest fungal pathogen and nutrient quality of Beta vulgaris
was carried out in the Department of Plant Science and Biotechnology, Rivers State
University. Proximate parameters assessed were moisture, ash, fibre, lipid,
carbohydrate and protein. It was observed that except for lipid and carbohydrate
which had higher values of 1.62±0.012 and 23.04±0.002 respectively, other
parameters were higher for the spoilt fruits than for the healthy samples. Minerals
and vitamins present were Calcium, Phosphorus, Potassium, Iron, Sodium,
Magnesium, Niacin, Thiamine, Vitamins A and C. However, higher values for
minerals and vitamins were recorded for the healthy fruit samples of B. vulgaris.
The study also showed that healthy fruit samples contained several anti-nutrient
and phytochemicals such as phytate, oxalate, saponin, tannin, flavonoid, carotenoid,
polyphenol and lignin. Furthermore, five fungi viz: Sclerotium rolfsii, Aspergillus
niger, A. tamari, Fusarium oxysporium and Saccharomyces cerevisae were
implicated in spoilage of B. vulgaris fruits as they proved pathogenic when
inoculated into healthy samples. Highest percentage occurrence was seen for S.
cerevisae (31±0.005%). This was followed by S. rolfsii (25±0.012%), F.
oxysporium (19±0.002%), A. tamari (16±0.013%) and A. niger which had least
occurrence of 9± 0.004%.

Keywords: Beta vulgaris, nutrient quality, minerals, post-harvest, spoilage,
fungal pathogens.
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INTRODUCTION
Beta vulgaris commonly known as beet
root is a relevant plant of the Caryophyl-
lales order and belongs to the Amaran-

thaceae family and Betoideae subfamily
(Hill and Langer, 1991; Kadereit et al.,
2006). The plant is an important vegeta-
ble consumed widely around the world.
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It has also been described as a herba-
ceous biennial plant (Biondo et al.,
2014).
B. vulgaris is characterized by an erect
stem with basal leaves that are oblanceo-
late with colours that range from dark
green to dark red. The roots which are
swollen may be white, dark red or
yellow in colour (Shultz, 2003; Flores
et al., 2008). The plant has been reported
to occur within coastal areas and is
distributed across several continents
such as Europe, Africa and Asia (Hopf
and Zohany, 2000).
Plants have always been supportive to
man as they serve as sources of food and
other materials. B. vulgaris is neither an
exemption as it can be eaten when
roasted, boiled or taken raw. It can also
be processed into juice and cookies
(Ingle et al., 2017). Furthermore, B.
vulgaris is also known to be medically
important as it possesses anti-inflama-
tory, anti-oxidant, anti-cancer and anti-
hypertensive properties (Singh et al.,
2011; Jain et al., 2011; Nahla et al.,
2018; Miraj, 2016; Clifford et al., 2015).
Nevertheless, the plant is mostly cher-
ished because of its nutritional quality
as it possesses potent phytochemicals
both in the leaves and roots (Bozokalfa
et al., 2011). Early researchers have
implicated the presence of calcium,
phosphorus, potassium, magnesium,

sodium, iron, carbohydrate, protein,
moisture, ash, fibre, Vitamins A, K. and
C in B. vulgaris. The plant has also been
reported to contain several phytochemi-
cals and anti-nutrient parameters viz:
alkaloids, saponins, flavonoids, pheno-
lics, tannins and glycosides (Ahmad et
al., 2013; Olumese and Oboh, 2016).
Furthermore, B. vulgaris has also been
shown by earlier studies to be attacked
by microorganisms that cause diseases
as well as rot. Strausbaugh, (2008)
revealed that many genera of yeast and
bacteria were associated with B. vulgaris
root rot. This was supported by the
findings of Harveson et al., (2009) and
Toda et al., (2012) as they implicated
Fusarium, Rhizopus, Aspergillus, Peni-
cillium, Botrytis, Sclerotium, Alternaria,
Mucor and Althelia genera to be respon-
sible for rots of sugar beet roots. Liebe
et al., (2016) also reported that Fusar-
ium, Penicillium and Botrytis were
members of the microbial community of
stored sugar beets. Strausbaugh, (2018)
further reconfirmed the occurrence of,
distribution and pathogenicity of Peni-
cillium spp, Cladosporium spp, Fusar-
ium spp, Talaromyces rugulosus and
Athelia like spp on long term storage of
sugar beet.
It is based on this abundant literature this
research was carried out to evaluate and
determine the nutrient quality and post-
harvest fungal pathogens of the red beet
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root sold in Port-Harcourt metropolis.

MATERIALS AND METHODS
Sample Collection
Samples of healthy fruits of B. vulgaris
and partially rotted fruits were bought
from the Fruit Garden Market at D. Line
Diobu Port Harcourt and brought to the
Department of Plant Science and Bio-
technology and sent to the Plant Pathol-
ogy Laboratory for further studies.
Mycological studies
Preparation of mycological medium
Sterilization of conical flask, slides,
Petri dishes and all the equipment
needed for the experiment was carried
out in the laboratory. The glass wares
were sterilized in the oven at 120oC for
an hour after washing with soap, while
other equipment were surface sterilized
with 70% ethanol to reduce microbial
contamination (Agrios, 2005). Inoculat-
ing loops and scalpels were sterilized by
dipping for 20 seconds in 70% ethanol
and heated to red hot. The mycological
medium used was Sabouraud Dextrose
Agar prepared in a conical flask using
the standard method. The mouth of the
flask was plugged with non-absorbent
cotton wool and wrapped with alumin-
ium foil. The conical flask containing
the mycological medium was autoclaved
at 121o C and pressure of 1.1kg cm-3 for
15 minutes. The molten agar was

allowed to cool to about 40 o C and
dispensed into Petri dishes at 15mls per
plate and allowed to further cool and
solidify.
Isolation of fungi from partially rotted
B. vulgaris fruits.
 One gram of samples showing visible
signs of spoilage by moulds was cut
from the healthy portions of the fruits up
to the points where rot had established
and inoculated onto Sabouraud Dextrose
Agar in Petri dishes onto which ampicil-
lin was added to hinder the growth of
bacteria in triplicate. The inoculated
plates were incubated for 5 days at
ambient temperature of 25o C ± 3o C
(Baudoni, 1988; Chuku, 2009; Samson
et al, 1981). The entire set up was
observed for 7 days to ensure full grown
organisms. Pure cultures of isolates were
obtained after a series of isolations.
Identification of fungal isolates from
B. vulgaris
Microscopic examination of fungal iso-
lates was carried out by the needle mount
method (Cheesebrough, 2000). The
fungal spores were properly teased apart
to ensure proper visibility. The well
spread spores were stained with cotton
blue in lacto phenol and examined
microscopically using both the low and
high power objective. The fungi were
identified based on their spore and colo-
nial morphology, mycelia structure and
other associated structures using the
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keys of (Samson et al, 1981; Olds, 1983).
Pathogenicity Test
Pathogenicity studies was carried out on
B. vulgaris to check if the fungi isolated
from the rotted fruits were capable of
causing spoilage on healthy fruits sam-
ples. The methods of (Agrios, 2005;
Trigiano, 2004) was basically followed.
The fungal isolates were introduced into
healthy fruits and observed for seven
days. The set up was monitored regu-
larly for growth.
Determination of nutrient compo-
nents of fruits of B. vulgaris
 Healthy and spoilt fruit samples of B.
vulgaris were sent to the Food Science
and Technology Laboratory for the
determination of nutrient composition.
The methods of AOAC, (2005) was used
for the analysis.
Determination of percentage incidence
The percentage incidence of fungal
occurrence was determined by the for-
mular stated below (Nnaji and Rao,
2017):

Where:
X= total number of each organism in a
variety
Y= total number of all identified organ-
ism in a variety

 = % incidenceX

RESULTS
The Proximate composition result pre-
sented in Table 1 below showed that
both healthy and spoilt samples of B.
vulgaris contained Moisture, Ash, Lipid,
Carbohydrate, Fibre and Protein but at
varying concentrations.
The result of mineral investigation pre-
sented in Table 2 below revealed higher
levels of Calcium, Phosphorus, Potas-
sium, Iron, Sodium and Magnesium in
the healthy samples of B. vulgaris com-
pared to those in the spoilt.
The Vitamin composition result shown
in Table 3 below indicated the presence
of Vitamins A, B, Naicin and Thiamine
in both healthy and spoilt B. vulgaris,
although higher concentrations were
observed for the healthy samples.

The anti-nutrient and phytochemical
result presented in Table 4 below
revealed the occurrence of phytate,
oxalate, saponin, tannin, carotenoid and
polyphenol in appreciable quantities for
the healthy sample of B. vulgaris.
The associated spoilage fungi result of
B. vulgaris presented in Table 5 below
showed that Sclerotium rolfsii, Aspergil-
lus niger, A. tamari, Fusarium oxyspo-
rum and Saccharomyces cerevisae were
all present in the spoilt fruit samples but
at varying incidences.
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Table 1: Proximate composition of healthy and spoilt samples of
B. vulgaris

Parameters Healthy (%) Spoilt (%)
Moisture 70.25±0.001 75.15±0.021
Ash 1.5±0.003 1.6±0.012
Lipid 1.62±0.012 1.55±0.004
Carbohydrate 23.04± 0.002 15.45±0.011
Fibre 1.24±0.001 1.50±0.023
Protein 2.35±0.003 2.75±0.041

Table 2: Mineral composition of healthy and spoilt samples of B. vulgaris

Parameters Healthy (mg/100g) Spoilt (mg/100g)
Calcium 12.5±0.002 12.0±0.005
Phosphorus 12.1±0.004 11.0±0.013
Potassium 112±0.023 100±0.001
Iron 14.5±0.021 13.4±0.002
Sodium 14.2±0.002 12.0±0.001
Magnesium 9.2±0.001 8.4±0.022

Table 3: Vitamin composition of healthy and spoilt samples of B. vulgaris

Parameters Healthy (mg/100g) Spoilt (mg/100g)
Vitamin A 120±0.003 98±0.013
Thiamin 54±0.000 45±0.011
Naicin 4.2±0.003 2.8±0.002
Vitamin C 512±0.003 501±0.021
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DISCUSSION
The proximate result of B. vulgaris
presented in Table1. Showed the pres-
ence of moisture, ash, fibre, lipid, carbo-
hydrate and protein. Higher contents of
moisture (75.15±0.021), ash
(1.6±0.012), fibre (1.50±0.023) and
protein (2.75±0.041) were recorded for

the spoilt samples whereas carbohydrate
and lipid recorded higher values of
23.04± 0.002 and 1.62±0.012 respec-
tively for the healthy samples. The find-
ings of this current study is in agreement
with earlier researches carried out on B.
vulgaris and other vegetables as the
above proximate parameters were all

Table 4: Anti-nutritional and phytochemical composition of
healthy samples of B. vulgaris

Parameters Healthy (mg/100g)
Phytate 0.01± 0.000
Oxalate 0.2±0.001
Saponin 0.06±0.001
Tannin 0.012±0.002
Carotenoid 0.58±0.002
Polyphynol 0.08±0.001
Flavonoid 0.56±0.001
Lignin 0.91±0.001

Table 5: Fungi isolates and their percentage incidence

Isolates Percentage incidence (%)
Sclerotium rolfsii 25 ± 0.012
Aspergillus niger 9± 0.004
Aspergillus tamari 16±0.013
Fusarium oxysporum 19± 0.002
Saccharomyces cerevisae 31± 0.005

Nutritional Quality and Post-harvest Fungal Pathogens of Beet Root (Beta vulgaris)



Nigerian Journal of Mycology Vol. 12 (1): 2020 129

implicated (Chuku and Ugorji, 2012;
Rozycki et al., 1997). However, the
proximate values of this study are lower
than those reported by Biondo et al.,
(2014) for the leaves of B. vulgaris.
Lower concentration of carbohydrate
was reported by Suganya et al., (2017)
for the leaves compared to that recorded
in this study. They also reported higher
protein content. The increased values
seen for the spoilt could be as a result of
the presence of microorganisms as high
moisture is a good indication of spoilage
(Onuegbu, 2002).
The mineral composition result of beet
root presented in Table 2. revealed the
occurrence of Calcium, Potassium,
Phosphorus, Iron, Magnesium and
Sodium. All tested mineral parameters
recorded higher concentrations for the
healthy samples compared to those
found in the spoilt samples of B. vul-
garis. The mineral values of the present
study confirm and support the researches
of earlier authors concerning the abun-
dance of mineral nutrients within B.
vulgaris (Bozokalfa et al., 2011; Biondo
et al., 2014). The Potassium, Phospho-
rus, Sodium and Calcium values in this
study are all higher than those reported
by Straus et al., (2012) for the red beet
root. Nevertheless, they also reported
higher concentrations of iron and mag-
nesium than those found in this present
study. Minerals are vital for healthy

living as their contributions suppress
malnutrition in man (Welch, 2000).
Table 3 shows the Vitamin composition
result of B. vulgaris. Vitamins A, C,
thiamin and niacin were all implicated
to be present both in the healthy and
spoilt samples. But higher values were
recorded for all the Vitamins investi-
gated in the healthy samples compare to
their equivalents in the spoilt. The
Vitamin A concentration in this present
study differs from that of Suganya et al.,
(2017) as they reported a lower value of
3.93mg/100g for the leaves of beet root.
More so, Straus et al., (2012) and
Olumese and Oboh, (2016) reported
lower values of Vitamin C for beet root
than that found in this study. The high
quantity of Vitamins A and C in B.
vulgaris makes it a better supporting
plant for proper vision and balanced
immune system.
The result of anti-nutrient and phyto-
chemical compositions of B. vulgaris
presented in Table 4, indicates the pres-
ence of phytate, oxalate, saponin, tannin,
carotenoid, polyphynol, flavonoid and
lignans in appreciable amounts. The
findings of the present study are in line
with the reports of earlier works (Ahmad
et al., 2013; Nahla et al., 2018). These
parameters are essential as they possess
antimicrobial potential and prevent other
forms of diseases (Gheith and El-Mah-
moudy, 2018; Miraj, 2016).
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Five fungal organisms viz: Sclerotium
rolfsii, Aspergillus niger, A. tamari,
Fusarium oxysporum and Saccharomy-
ces cerevisae were isolated and associ-
ated with the beet root rot as presented
in Table 5. Highest percentage incidence
(31± 0.005) was recorded for S. cere-
visae while S. rolfsii, F. oxysporium and
A. tamari had lower incidence of 25 ±
0.012, 19± 0.002 and 16±0.013 respec-
tively. Lowest percentage incidence (9±
0.004) was observed for A. niger. The
fungal organisms isolated in this study
agree with earlier investigations that
implicated several fungi genera to be
responsible for B. vulgaris rot (Straus-
baugh, 2018; Liebe et al., 2016; Harve-
son et al. 2009). Furthermore, the high
occurrence of S. cerevisae could be
attributed to the sweet nature of beet root
and confirms the research of Straus-
baugh, (2008) which reported the ability
of yeast to cause beet root rot. The
deteriorative and spoilage activities of
these fungal organisms do not only
reduce the marketability of beet root but
also makes the plant unsafe for con-
sumption as they are able to produce
harmful mycotoxins.

CONCLUSION
Beta vulgaris is highly endowed with
abundant nutrients which include prox-
imate, minerals, vitamins, anti-nutrients
and phytochemicals. These make the
plant essential for consumption as it

would help to boost the health status of
individuals. Therefore, proper hygienic
measures should be adopted by farmers,
vendors and consumers to protect this
plant from spoilage organisms and
ensure its safety for consumption.
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