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ABSTRACT

Fruits constitute an essential component of human nutrition, providing health benefits and potentially
mitigating various ailments. This study investigated the nutritional and anti-nutritional qualities, antioxi-
dant activity, and phytochemical contents of three commercially important fruits: Avocado, Cucumber
and Date. Standard methods were employed for proximate analysis, mineral composition determina-
tion and phytochemical assays. Significant variations were observed in nutritional composition among
the three fruits: Avocado exhibited the highest carbohydrate content of 10.38 + 0.01%. Crude protein
and fibre contents were also highest in Avocado at 2.21 + 0.02 % and 2.32+ 0.03 %, respectively.
Antioxidants activities, assessed via DPPH and hydrogen peroxide (H-O2), were also highest in Avoca-
do (88.98 + 0.19% and 78.90 £ 0.32%, respectively) followed by Cucumber (87.99 £ 0.69% and 76.36
+ 0.22%, respectively). Date had the least antioxidant activity at 68.54 + 0.39% and 59.21 £ 0.06%.
Anti-nutritional factors were minimal, with negligible levels of oxalates and phytates while tannins were
not detected in all the fruits. Phytochemicals detected in the three fruits were most abundant in flavo-
noids and alkaloids and were within the range of 0.22 + 0.001 to 0.25+ 0.001%. Glycosides and total
phenol contents were highest in Date. Saponin content was similar in concentration in all the three
fruits, while chalcones were not detected in any of the fruits. Date had the highest amount of the min-
erals, with the potassium concentration of 4320.94 + 0.62 mg/kg, sodium (1619.29 + 0.84 mg/kg), and
calcium (530.47 + 0.56 mg/kg). The fruits are rich in valuable complementary nutrients which are ben-
eficial to humans.

Keywords: proximate analysis; plant-derived supplements; health benefits; antioxidant activity; miner-
als.
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INTRODUCTION

Fruits are primary sources of essential com-
pounds that play crucial roles in human
health, growth, and development, particu-
larly in disease prevention. Recent trends
indicate increasing consumer awareness of
the health-promoting potentials of plant-
derived supplements from fruits and vegeta-
bles (Sodimu ez a/., 2020). Of the approxi-
mately 200,000 known phytochemicals,
about 20,000 have been identified in fruits,
vegetables and grains (Patra, 2012). Epide-
miological studies have demonstrated that
high consumption of fruits and vegetables
correlates with reduced incidence of diseas-
es such as cancer and cardiovascular disor-

ders. These phytochemicals neutralize
harmful free radicals produced in the body
due to environmental stress. Anti-

nutritional factors are compounds that in-
terfere with critical metabolic pathways, par-
ticularly digestion, reducing the bioavailabil-
ity of essential nutrients including proteins,
vitamins and minerals (Philip e a/, 2018).
Despite this concern, the demand for vege-
tables has increased due to their perceived
health benefits (Tegen ez al., 2021).

Avocado (Persea americana Mill) is a principal
tropical fruit; Date (Phoenix dactylifera 1..) is
reported to be a wild tropical fruit (Ding,
2017); Cucumber (Cucumis sativus 1.) is a
vegetable fruit. These three commercially-
significant fruits hold immense nutritional
and medicinal values across various cultures.
While each belongs to different botanical
families, they share common health-
promoting properties, including rich antiox-
idant contents, essential vitamins, and die-
tary fibre (Mytton e# al., 2014). Avocado be-
longs to the Lawraceae family, and Genus
Persea, originated from Central America and
has become an integral part of Nigerian
cuisine. Avocado is a significant source of

phytochemicals and nutrients which have
been associated with reduced risks of cardio-
vascular diseases, hypertension and improve-
ment of lipid profile (Monge ez al., 2023;
Okobi ¢t al., 2023). 1t also has hypoglycemic,
antimicrobial and antiviral properties (Al-
Hammood ez al. 2024; Setyawan e al., 2021).
The seed has various applications in tradi-
tional medicine, including treatments for
dysentery and ulcers, cholesterol reduction
and cosmetic uses (Okafor ez al., 2005). The
fruit’s pulp has been reported (Yahia and
Woolf, 2011) to contain 1.0-3.0 % protein,
0.80-4.80 % carbohydrates, 1.40-3.00 % die-
tary fibre composed of insoluble fibres at
70% and soluble fibres at 30%, vitamins and
minerals (0.80-1.50 %) and high lipid content
(12.0-24.0 %), mostly unsaturated fatty acids.
These constituents play significant roles in
the improvement of health of its consumers.
Cucumber (Cucumis sativus 1..), a member of
the Cucurbitaceae family, is widely cultivated
globally, alongside other economically im-
portant crops such as melon, watermelon,
and squash (Vivek e al.,, 2017). Its high nutri-
tional value comprising proteins, fats, carbo-
hydrates, and dietary fibre, contributes to its
widespread consumption. C. safivus contains
essential vitamins and antioxidants beneficial
to human health (Uthpala ez 2/, 2020). In
traditional medicine, it has been used to treat
jaundice, bleeding disorders, and anuria,
while its seeds are considered highly nutri-
tious (Saeedi, 2020).

These fruits are not only staples in global
diets but also play crucial roles in traditional
medicine, offering benefits such as cardio-
vascular protection, digestive health support,
and immune system enhancement (Mytton e#
al., 2014). Their wide-ranging applications
highlight their importance in both modern
and traditional healthcare systems. Subse-
quently, healthcare delivery has been signifi-
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cantly enhanced by integrating phytomedi-
cine and traditional medicine in many re-
gions, particularly in Asia, Africa, and the
Middle East. Given the importance of these
plants in conventional medicine, there is a
critical need to investigate the nutritional
and anti-nutritional qualities, antioxidants
activity and phytochemical contents of the
three fruits: Avocado, Date, and Cucumber.
This will enable an understanding of the
qualities of the bioactive compounds in
their fruits which could be responsible for
their health benefits and possibly infer from
the results of the study if consumption of
the three fruits combined will improve the
quality of health of its consumers better
than taking solely. The optimal utilization
of the fruits in both dietary and medicinal
applications could also be deduced from
this study.

MATERIALS AND METHODS

Sample Collection, Identification and
Preparation

Fresh healthy samples of Avocado (Persea
americana); Date (Phoenix dactylifera) and Cu-
cumber (Cucumis sativus) were obtained from
Obada market in Ijebu-Igbo, Ogun State,
Nigeria and were identified at the Depart-
ment of Plant Sciences, Olabisi Onabanjo
University, Ago-Iwoye, Nigeria. The sam-
ples were transported to the Central Re-
search Laboratory of The Polytechnic Iba-
dan, where they were washed with deion-
ized water, sectioned, and stored in a con-
trolled environment prior to analysis.

Phytochemical Analysis

Secondary metabolites were quantified us-
ing standardized laboratory procedures. To-
tal phenolic content was determined spec-
trophotometrically following Singleton ez al.
(1999). Flavonoid content was assessed us-
ing the method described by Boham and

Kocipai-Abyazan as reported by Shraim ez a/.
(2021), alkaloid content was determined by
the method of Harborne as reported by
Ganan ¢z al. (2023), and saponin content fol-
lowing Obadoni and Ochuko (2001).

Proximate Analysis

Moisture, ash, fibre, and fat contents were
determined according to AOAC (2005)
methods. Crude protein content was calcu-
lated by converting percentage nitrogen, de-
termined using the micro-Kjeldahl method
(Pearson, 1976), using a conversion factor of
0.25. All analyses were performed in tripli-
cate.

Mineral Analysis

Mineral content was determined following
the wet digestion (AOAC, 2000) method. 0.5
g of ground sample of each fruit was heated
in a furnace at 550 °C with 5 ml concentrat-
ed HNOs3 and 5 mL 30% hydrogen perox-
ide for approximately 5 hours to achieve
complete digestion. The digested samples
were cooled, filtered sequentially through
Whatman No. 45 and 0.45 um Millipore fil-
ter papers, and diluted to 25 mL. with deion-
ized water. Calcium, magnesium and manga-
nese were quantified using an Atomic Ab-
sorption Spectrophotometer (Buck Scientific
AAS Model 210). Sodium and potassium
were determined using flame photometry.
Phosphorus content was assayed through
phosphomolybdate by a spectrophotometric
method (Shyla ez a/., 2011).

Anti-nutritional Analysis

Total oxalate was determined following Day
and Underwood (1986). One gram of
ground sample was mixed with 75 mL of 15
N tetraoxosulphate (vi) (H2SOy), stirred in-
termittently for 1 hour, and filtered. The fil-
trate (25 mL) was titrated against 0.1 N po-
tassium tetraoxomanganate (vil) (KMnOy)
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until a persistent faint pink color was ob-
served for 30 seconds. Phytate content was
assessed using the method of Reddy and
Love (1999). 4 g of the ground sample was
soaked in 100 mL of 2 % HCI for 5 hours
and filtered. The filtrate (25 mL) was com-
bined with 5 mL 0.3 % ammonium thiocya-
nate and titrated with iron (III) chloride un-
til a persistent brownish-yellow color was
observed for 5 minutes. Tannin content was
determined spectrophotometrically at 760
nm following Trease and Evans as reported
by Salamah ez a/. (2019), using Folin-Dennis
reagent in an alkaline medium.

Antioxidant Activity Analysis
DPPH Radical Scavenging Assay: Free
radical scavenging activity was evaluated
using 1,1-diphenyl-2-picrylhydrazyl (DPPH)
following established protocols (Brand-
Williams e# 4/, 1995; Bondet e a4/, 1997,
Sanchez-Moreno ef al., 1998). Fruit extract
supernatant (1000 pl) was combined with
1000 pL. of 04 M DPPH in ethanol
(0.004% w/v). After 30 minutes of incuba-
tion in darkness, absorbance was measured
at 517 nm. Radical scavenging activity was
calculated as inhibition percentage using the
following equation:
Inhibition (%) =
(ABSpppu_ —  ABSgxrtrACT)Xx100
ABSprrn
where ABSpppn represents the absorbance
of DPPH radical and ABSgxrtracr repre-

sents the absorbance of fruit extract, both at
517 nm.

Hydrogen Peroxide Scavenging Activity:
Antioxidant activity was also assessed
through hydrogen peroxide scavenging fol-
lowing the method described by Kumari and
Parida (2010).

Statistical Analysis

All results are presented as mean * standard
error of the mean. Significant differences
were determined at P< 0.05.

RESULTS

Phytochemical Composition

Flavonoids and alkaloids contents were the
most abundant compounds in these fruits
with approximately 0.22-0.25% (Table 1).
Alkaloid content was highest in Date at a
value of 0.25 * 0.001% while Avocado and
Cucumber had almost similar amounts of
alkaloid content at 0.23 = 0.002% and 0.22
1 0.001%, respectively. Same value of 0.25%
flavonoid was from both Avocado and Date,
with Cucumber also at par with them (0.23 &
0.002 %). Glycosides and total phenol con-
tents were highest from Date (0.12 * 0.001
and 0.15 £ 0.003, respectively). Saponin
content was found to be almost same in con-
centration in all the fruits, ranging from 0.12
* 0.002 to 0.13 = 0.002 while Chalcones
were not detected in any of the fruits (Table

1.

Table 1: Phytochemical composition of Avocado, Cucumber and Date

Compound (%) Avocado Cucumber Date
Alkaloid 0.23 + 0.002 0.22 + 0.001 0.25 £ 0.001
Glycoside 0.11 £ 0.001 0.09 = 0.002 0.12 + 0.001
Flavonoid 0.25 = 0.002 0.23 £ 0.002 0.25 £ 0.003
Total Phenol 0.13 £ 0.001 0.13 £ 0.002 0.15 £ 0.003
Saponin 0.13 + 0.001 0.12 = 0.002 0.13 £ 0.002
Chalcones ND ND ND

ND: Not detected
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Anti-nutritional Factors

Anti-nutritional factors were minimal in all
samples (Table 2). Phytate was present in
trace amounts in Avocado and Cucumber
while oxalate was only found in Avocado at

trace amounts and was not detected in Date
and Cucumber. Tannin was not detected in
any of the fruits. The Date was free of the
three antinutrients determined in this study.

Table 2: Anti-nutritional content of Avocado, Cucumber, and Date fruits

Compound Avocado (%) Cucumber (%) Date (%)
Tannin ND ND ND
Phytate 0.01 £ 0.001 0.01 £ 0.001 ND
Oxalate 0.01 * 0.001 ND ND

ND: Not detected

Proximate Composition

Proximate analysis revealed significant vari-
ations among the three fruits (Table 3).
Moisture content was highest from Cucum-
ber (93.67 £ 0.21%), followed by Date
(86.27 £ 0.12%) and Avocado (82.39 =+
0.03%). Conversely, Avocado had the high-

est levels of crude protein (2.21 + 0.02%),
crude fat (0.81 * 0.03%), crude fibre (2.32 £
0.03%), and total ash (1.89 = 0.03%). The
moisture contents revealed the highest value
93.67 £ 0.21% in Cucumber although Avo-
cado and Date also had high moisture con-
tents (Table 3).

Table 3: Proximate composition of Avocado, Cucumber, and Date fruits

Component Avocado (%) Cucumber (%) Date (%)
Crude Protein 2.21 £0.02 0.68 £ 0.04 0.90 £ 0.01
Crude Fat 0.81 + 0.03 0.20 £ 0.02 0.22 £ 0.02
Crude Fibre 2.32+£0.03 2.04 £0.02 1.61 £ 0.07
Total Ash 1.89 £ 0.03 1.17 £0.02 1.33 £ 0.04
Moisture 82.39 £ 0.03 93.67 £0.21 86.27 £ 0.12
Dry Matter 17.61 £ 0.08 6.33 £ 0.21 13.73 £ 0.12
Carbohydrate 10.38 £ 0.01 2.24 £0.15 9.67 £ 0.01

Mineral Composition

There were substantial variations in the
mineral analysis among the fruits (Table 4).
Date exhibited the highest levels of most
minerals, notably Potassium (4320.94 £ 0.62
mg/kg), Sodium (1619.29 + 0.84 mg/kg),
Calcium (530.47 £+ 0.56 mg/kg), Manganese
(3.86 + 0.04 mg/kg), Magnesium (109.76 *

0.45 mg/kg) and Phosphorus (71.98 £ 0.00
mg/kg). Avocado showed a reduced amount
of minerals compared to Date though the
Iron and Zinc contents were highest at val-
ues of 18.82 + 0.23 mg/kg and 6.49 + 0.06
mg/kg, respectively while Cucumber was
noted to have the least minerals (Table 4).
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Table 4: Mineral composition of Avocado, Cucumber and Date fruits

Mineral Avocado (mg/kg) Cucumber (mg/kg) Date (mg/kg)
Calcium 76.66 £ 0.47 29.05 £ 0.10 530.47 £ 0.56
Magnesium 54.36 £ 0.09 46.94 + 0.11 109.76 £ 0.45
Manganese 2.09 £ 0.06 0.68 £ 0.02 3.86 + 0.04
Iron 18.82 + 0.23 15.26 £ 0.14 16.32 £ 0.22
Zinc 6.49 £ 0.06 2.90 £ 0.15 3.52+0.03
Sodium 199.774+1.57 118.32 £ 1.02 1619.29 + 0.84
Potassium 1304.56 + 0.89 631.45 £ 1.03 4320.94 £ 0.62
Phosphorus 12.07 = 0.00 0.63 £ 0.00 71.98 + 0.00

Values are Mean £ SEM, n = 5

Antioxidant Activity

Antioxidant activity was assessed using
DPPH and hydrogen peroxide (H202)
scavenging assays (Table 5). Avocado had
the highest antioxidant activity in both as-

says (DPPH: 88.98 £ 0.19%; H202: 78.90
+0.32%), followed closely by Cucumber
(DPPH: 87.99%0.69%; H,0;:
76.36%0.22%). Date showed lower antioxi-
dant activity in both assays (Table 5).

Table 5: Antioxidant activity of Avocado, Cucumber, and Date fruits

Sample DPPH (%) H,0,; (%)
Avocado 88.98 £ 0.19 78.90 £ 0.32
Cucumber 87.99 £ 0.69 76.36 = 0.22
Date 068.54 + 0.39 59.21 + 0.06
DISCUSSION cending trend of Cucumber, Avocado and

Phytochemicals have been reported to pro-
mote growth, maintain good health, and
mitigate the development of diseases in hu-
mans (Chukwuebuka and Chinenye, 2015).
This study revealed the presence of phyto-
chemicals such as alkaloids, glycosides, sap-
onins, and phenols in the three fruits - Avo-
cado (Persea americana), Cucumber (Cucumis
sativus) and Date (Phoenix dactylifera). The
presence of these bioactive compounds
supports the therapeutic use of these fruits
in managing oxidative stress. It highlights
their anti-inflammatory and anti-
tumorigenic potentials, consistent with re-
ports on sea Cucumber (Janakiram ez al,
2015).

Alkaloid concentrations, among all phyto-
chemical classes analyzed were in the as-

Date. The Date had the highest concentra-
tion of alkaloid, which was comparatively
higher than what was reported by Shaba et
al. (2015). The alkaloid content of the Avo-
cado observed in this study was higher than
the value reported by Anhwange et al
(2014). The alkaloid content of the Cucum-
ber in this study was noted to be almost the
same value as reported by Agatemor et al.
(2018). This similarity in content is notewor-
thy despite the difference in geographical
origin of the sources. Since the alkaloids are
known to exhibit various pharmacological
effects, including antibiotic and antihyperten-
sive properties (Sofowora, 1993), the fruits
could thus be consumed to take care of in-
fections and at the same time control high
blood pressure.
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The saponin contents obtained for the
fruits under study were generally lower than
the values reported for Date from Minna
(Shaba et al., 2015). Saponin possesses anti-
biotic effects against fungi as observed in
the works of Otuewu e¢7 al. (2017) and Siti ez
al. (2018). Consequently, consumption of
appreciable amounts of the fruits could
help fight against fungal infections.

The flavonoids were present in moderate
concentrations across the samples, which is
a major phytochemical in plants aside total
phenolics and alkaloids as was also reported
by Al-Tohamy ez a/. (2018). The presence of
key phytochemicals, such as alkaloids, sapo-
nins, and flavonoids, supports the tradition-
al use of these fruits in managing oxidative
stress-induced ailments and suggests poten-
tial health benefits, including anti-
inflammatory, antimicrobial, and antithyper-
tensive effects.

Anti-nutrients, particularly phytate and oxa-
late, are naturally occurring compounds in
plants that hinder nutrient absorption in
humans. Phytates form insoluble complexes
with mineral elements, reducing their bioa-
vailability (Mwanti 7 al., 2018). The phytate
contents of the Avocado and Cucumber
were in trace amounts in this study and
these were substantially lower in value com-
pared to the values reported by Bello ez 4/
(2014) for Cucumber and Phillippy and Wy-
att (2001) for Avocado. With the oxalate
and tannin values being too small to quanti-
ty and thus reported as not determined in
almost all the fruits in this study, significant
oxalate content was found in the Cucumber
from Akure in Ondo state, Nigeria (Bello ez
al., 2014), although lower values of phytate
and oxalate were also stated in the work of
Anhwange et al. (2014). The low concentra-
tions of the anti-nutritional factors in the

Cucumber and Avocado and the fact that
they were not determined in Dates in this
study suggested that these fruits may not
pose significant health hazards and may not
require extensive post-harvest processing;

The proximate composition values of the
three fruits in this study align with previous
findings by Olayinka and Etejere (2018) and
Bello ez al. (2014), and were consistent with
recent studies by Rasyid ez 2/ (2020) who
reported similar moisture contents for sea
Cucumber cultured in Bali, Indonesia. Imoisi
and Michael (2020) and Duarte e al. (2016)
found lower moisture contents in Avocado
pulp, suggesting potential varietal or geo-
graphical influences on fruit composition.
Ash content values for these fruits exceeded
the value reported for Cucumber pulp by
Olayinka & Etejere (2018) but corroborate
the values reported by Najjar ez 2/ (2021) for
various Date cultivars. The higher ash con-
tent suggests that these fruits are good
sources of minerals.

The fat contents in the studied fruits were
low, with the Avocado’s fat content being the
highest. We however, noted that the value
reported for Cucumber is in tandem with the
work of Olayinka & Etejere (2018) while
Uba et al (2015) reported a lower value in
the three different Dates studied and a high-
er fat content was also found in the Dates
from Minna market (Shaba et al., 2015). The
works of Watnick (2009) and Blakey ez /.
(2012) reported higher fat content in Avoca-
do wvarieties. This difference could possibly
be due to different ripening stages or cultiva-
tion conditions. Meanwhile, the low-fat con-
tent reported in our study supports the po-
tential use of the fruits in weight-reduction
diets, as also suggested by meta-analyses of
fruit consumption and weight management
(Mytton ez al., 2014).
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As documented, these fruits have low pro-
tein content, with Avocado containing the
highest level, followed by Cucumber and
then Date, in increasing order. But, other
studies had reported higher values for Cu-
cumber (Bello et al., 2014), for Date (Shaba
et al., 2015) and for Avocado pulp (Sores
and Ito, 2000). The findings of Ogunbanjo
et al. (2016) have reported higher protein
content in some novel Cucumber cultivars,
and Rolnik and Olas (2020) reported high
protein contents in various cucurbitaceae
fruits. It is therefore necessary to find a
breeding program to enhance the nutrition-
al value of these fruits.

The samples were not so rich in carbohy-
drates, as low values were noted in the Date,
Cucumber and Avocado fruits. These car-
bohydrate contents are contrary to the re-
ports of Shaba et al. (2015) for Date fruit,
and Bello et al. (2014) for Cucumber, while
a wider range was noted in Avocado fruit
(DFTQC, 2012). The relatively low carbo-
hydrate content, combined with the low fat
content, supports the suitability of these
fruits for diabetic and hypertensive individ-
uals, as confirmed by the clinical studies of
Parvin et al. (2015) and Ogunbanjo et al.
(2016). Fibre contents were comparable to
those reported for Avocado pulp by Soares
& Ito (2000), Cucumber by Bello et al.
(2014), and Date by Shaba et al. (2015). The
observed fibre levels support potential ben-
efits for diabetes management, consistent
with recent meta-analyses linking fruit fibre
intake to improved glycemic control (Silva
et al, 2013). The proximate analysis re-
vealed that the fruits are low in fat and car-
bohydrates (particularly Cucumber), which
makes them suitable for weight manage-
ment in individuals with diabetes or hyper-
tension. Their high moisture content also
highlights their hydrating properties, while

the fibre levels indicated a potential role in
supporting digestive health and glycemic
control.

Mineral analysis revealed diverse profiles
across the studied fruits. Calcium content
varied significantly for Avocado, Cucumber,
and Date. The high calcium content in Dates
aligns with findings by Dghaim ez a/ (2021)
in premium Date varieties from the United
Arab Emirates, although the Manganese,
Iron and Sodium contents were compara-
tively lower than the values reported in this
study. However, we attributed the differences
noted to variation in the sources of this
fruit. The results of the mineral analysis (Na,
K, Zn and Ca) of the Cucumber from the
South-Eastern and North-Central Regions
of Nigeria, carried out by Okeke ez 2/ (2021)
were also observed to be lower in mean
range values of these minerals compared to
the results obtained in this study. In a similar
vein, Aghili ez 2/ (2011) and Venkataramani ez
al. (2023) reported lower magnesium con-
tents in greenhouse-grown Cucumbers com-
pared to the results obtained in this study.

Manganese being an essential mineral, is usu-
ally found in low concentrations and its main
source of entry into the body is through di-
ets, corroborating this claim is the low con-
centrations of this trace metal found in all
the three fruits (Cucumber, Avocado and
Date) in this study. However, higher concen-
trations have been found in the Date palm
fruits from the United Arab Emirates as re-
ported by Dghaim efa/ (2021). It has been
noted that low intake of potassium is a
pointer to an increased risk of developing
high blood pressure, especially with the con-
sumption of food containing high salt con-
centration (McDonough ez al., 2017). The
highest potassium and sodium contents were
noted in Date compared to the other two
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fruits - Avocado and Cucumber. The Avo-
cado’s Potassium and Sodium contents de-
termined in this study were noted to be
higher than the values reported by Watnick
(2009) and Dreher and Davenport (2013).

The same trend was observed for magnesi-
um in Avocado when compared with its
sodium and potassium levels reported in
this study. Similarly, white and green Cu-
cumbers were reported to contain higher
potassium and sodium contents (Sambou et
al., 2023). The concentrations of potassium
in the three fruits were consistently higher
than their sodium contents, which could
significantly help mitigate health issues such
as high blood pressure and related cardio-
vascular problems when regularly con-
sumed. Deficiencies of iron and zinc are
also well recognized as indicators of micro-
nutrient malnutrition. Thus, insufficient in-
take of iron could lead to disorders which
include most importantly iron deficiency
anemia (Bathla and Arora, 2022), cognitive
dysfunction (Jauregui-Lobera, 2014),
growth and development delays in young-
sters (Georgieff, 2017) and disturbance of
iron metabolism which eventually causes
dysregulation of the immune system
(Cronin et al., 2019). The Recommended
Dietary Allowance (RDA) of Iron for men
in various categories and postmenopausal
women is 8 mg/day while premenopausal
women’s RDA is 18 mg/day (Food and Nu-
trition Board, Institute of Medicine, 2001).
At the same time, the Zinc’s RDA for wom-
en is 8 mg/d and for men is 11 mg/d (Food
and Nutrition Board, Institute of Medicine,
2001). The World Health Organization la-
beled Zn as a major contributing factor to
various diseases. Thus, its pivotal role in
maintaining the normal functioning of key
components of the innate immune system
cannot be overstated. The high values of

the Iron and Zinc contents obtained in the
three fruits under study were higher than the
contents in fruits and vegetables (apple, ba-
nana, carrot, Cucumber, garlic, grape, green
peas, irish potato, lemon, lettuce, okra, or-
ange, onion, pawpaw, pepper, pineapple,
spinach, sweet potato, tomato and watermel-
on) found in the north central region of Ni-
geria (Iyaka, 2007).

The mineral analysis results also demonstrat-
ed that the fruits are rich in essential nutri-
ents like calcium, magnesium, and potassi-
um, with Date showing particularly high lev-
els of calcium and iron, which are crucial for
bone health and oxygen transport, respec-
tively. The low levels of anti-nutritional fac-
tors such as phytate and oxalate further en-
hance the nutritional value of these fruits,
suggesting minimal health risks associated
with their consumption.

CONCLUSION

Avocado, Cucumber and Date possess sig-
nificant nutritional and phytochemical prop-
erties that could contribute to overall health
and well-being. The three fruits are good
sources of these micronutrients, which can
compensate for the disorders associated with
Iron and Zinc deficiencies. This may eventu-
ally improve the quality of life and reduce
the healthcare costs of managing the disor-
ders.

Future studies should focus on exploring the
bioavailability of these nuttients, their poten-
tial synergistic effects when consumed in
combination and their application in clinical
settings for disease management.
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