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1- Introduction

According to the Official Mexican Standard NMX-
a mayonnaise type-dressing is
defined as a food product used to flavor other
foods, requiring not less than 50% of mayonnaise
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Abstract
This study evaluated the nutritional, physicochemical, antioxidant, microbial,

and sensory properties of mayonnaise produced from blends of avocado (Persea
americana) and pear (Pyrus communis) oils. Pear oil was extracted using a cold-
press method and blended with commercially sourced avocado oil at ratios of
80:20 (Sample A), 70:30 (Sample B), and 60:40 (Sample C), while commercial
mayonnaise served as the control (Sample D). The oil blends were analyzed for
physicochemical properties, proximate composition, antioxidant activity, and
fatty acid profile, while the resulting mayonnaise samples were assessed for
physicochemical characteristics, proximate composition, microbial quality, and
sensory attributes. Blending significantly (p < 0.05) improved key quality
parameters, with mayonnaise samples showing pH values of 3.90-4.17, density
of 0.89-0.92 g/cm3, emulsion stability of 95.50-99.82%, iodine values of 70.87-
102.66 g/100 g, and peroxide values of 2.60-3.67 meq Oz/kg. Proximate
composition also increased significantly, with moisture (31.16-39.42%), ash
(1.11-1.54%), protein (1.62-2.66%), fat (31.03-39.01%), crude fiber (0.67-
0.72%), and carbohydrate (17.78-33.67%), while energy values ranged from
421.69 to 428.65 kcal. Microbial loads were within acceptable safety limits for
ready-to-eat foods. Sensory evaluation indicated that all samples, except the 70:30
blend, were generally acceptable and comparable to the control. Owerall,
incorporation of pear oil at 20-40% substitution levels produced nutritionally
enhanced and acceptable mayonnaise, highlighting its potential for wvalue
addition and reduction of postharvest losses through improved utilization.

or equivalent edible vegetable oils and egg yolk
(Urooj et al., 2026a). Although mayonnaise
traditionally contains 70-80% oil where the oil
component contributes greatly to the final
product's sensory  properties, conventional
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processing and high saturated lipid contents
present  technological ~and  health-related
challenges (Igbal et al., 2026; Arif et al., 2026a).
Consequently, there is a current market trend
toward lower oil contents, functional ingredient
addition, and fat replacement to produce
healthier, low fat dressings that align with
consumer demand (Shabbir et al., 2026; Tavakoli
et al., 2021).

Incorporating  monounsaturated fatty acid-rich
sources, such as avocado oil with high oleic acid
and antioxidant content, significantly enhances
nutritional and oxidative quality (Arif et al,,
2026b; Flores et al, 2019;). Furthermore,
alternative processing methods like ultrasound
cavitation facilitate stable emulsion formation
while effectively addressing the lipid oxidation and
pigment degradation limitations of conventional
thermal treatments (Guzman-Geréonimo et al.,
2022). The increasing demand for functional
foods with enhanced nutritional and health
promoting properties has stimulated interest in
plant-derived oils rich in bioactive compounds.
Tropical fruits such as avocado (Perseaamericana)
and pear (Pyrus communis) have gained attention as
promising sources of high quality lipids and
natural antioxidants suitable for food formulation
(Butt et al., 2026).

Avocado (Perseaamericana), a fruit widely cultivated
in tropical and subtropical regions, is recognized
for its exceptional nutritional composition and
lipid profile. It is rich in monounsaturated fatty
acids (MUFA), particularly oleic acid, as well as
vitamins, minerals, and bioactive compounds such
as carotenoids and  phytosterols.  These
components contribute to its reported
cardioprotective and antioxidant effects (Ford et
al., 2023). Recent studies further emphasize that
avocado pulp differs significantly from most fruits
due to its high lipid content and functional
phytochemicals, making it a valuable ingredient in
the development of functional foods (Fazal et al.,
2026; Arif et al.,, 2026). Avocado oil has been
classified as a functional edible oil due to its
favorable fatty acid composition and nutritional
benefits, which are influenced by factors such as
cultivar, maturity, and processing techniques

(Marraet al., 2024).

Pear (Pyrus communis), an indigenous local name
nashpati, fruit widely consumed in West and
Central Africa, represents an underutilized but
nutritionally significant lipid source. The fruit
pulp contains substantial quantities of oil
(approximately 27-35%), along with proteins,
dietary fiber, and essential micronutrients, making
it a valuable component of traditional diets.
Previous studies have highlighted its potential for
edible oil production and its role in improving
food security and nutrition in developing regions
(Nwosuagwuet al., 2020; Onuegbuet al., 2021).
The extraction of oils from fruit mesocarps can be
achieved wusing conventional and modern
techniques, including solvent  extraction,
mechanical pressing, and green processing
technologies (Naqvi et al., 2025). These methods
influence both the yield and quality of the
extracted oils, thereby affecting their suitability for
food applications (Alenyorege et al., 2020;
Chaudhry et al., 2026). The incorporation of such
oils into widely consumed products offers a
strategic approach to improving dietary lipid
quality and enhancing the nutritional value of
processed foods.

Mayonnaise, a semi-solid oil inwater emulsion
traditionally formulated from vegetable oil, egg
yolk, and an acidifying agent, serves as an ideal
vehicle for the incorporation of functional oils. It
typically contains not less than 65% oil and relies
on emulsifiers to stabilize dispersed oil droplets
within an aqueous phase (McClements, 2020).
Recent advancements in food science have focused
on reformulating mayonnaise using alternative
plant oils to improve its lipid profile, oxidative
stability, and overall health benefits (Gharibzahedi
and Smith, 2021; Arif et al., 2026¢).

Therefore, the utilization of blended oils from
avocado (Persea americana) and pear (Pyrus
communis) in mayonnaise production presents a
promising strategy for developing nutritionally
enhanced spreads with  improved lipid
composition and antioxidant capacity. This study,
therefore, evaluated the nutritional components,
lipid profile, antioxidant potential and sensory
attributes of mayonnaise formulated from these oil

blends.
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2- Materials and Methods

2.1 Procurement of raw materials

The raw materials used in this study were avocado
(Persea americana), pear (Pyrus communis) fruits,
commercial mayonnaise, fresh eggs, lemon, sugar,
and salt. All materials used in the study were
procured from local markets in Faisalabad.The
raw materials were carefully transported under
hygienic conditions to the Food Science and
Technology Analytical Laboratory for subsequent
processing and analysis. All chemical reagents
utilized for the analyses were of analytical grade
and were obtained from standard laboratory
suppliers.

2.2 QOil extraction procedure
Fresh pear (Pyrus communis) fruits were thoroughly
washed with clean water to remove adhering dirt

(a) Avocado (Persea americana)

and extraneous materials, and subsequently air
dried to eliminate surface moisture. The fruits
were then held at ambient temperature (28 °C) for
72 h to allow for softening and partial enzymatic
browning of the mesocarp. Thereafter, the seeds
were manually separated from the edible pulp. The
mesocarp was mechanically mashed into a
uniform paste using a sterile tray and fork. The
resulting paste was subjected to mild thermal
treatment at a temperature not exceeding 60 °C
for 40 min, with intermittent stirring, until visible
oil separation occurred. The heated paste was then
transferred into a clean muslin cloth and manually
pressed to extract the crude oil. The extracted oil
was subsequently filtered through a Whatman
filter paper to remove residual solid particles. The
clarified oil was collected in clean, dry, airtight
containers and stored under cool, dry conditions
prior to further analysis.

(b) Pear (Pyrus communis)

—

Figure 1: Pictorial representation of (a) Avocado (Persea americana) oil and (b) pear (Pyrus communis)

2.3 Oil blend formulation
Avocado (Persea americana) oil and pear (Pyrus
communis) pulp oil were blended in predetermined

Table 1: Formulation of Avocado and Pear oil blends

ratios of 80:20, 70:30, and 60:40, respectively. The
blending was carried out wunder ambient
conditions to obtain homogeneous oil mixtures
for subsequent analyses and product formulation

Samples Avocado Oil Pear Oil Blend Ratio (v/v)
(Persea americana) (%) (Pyrus communis) (%)
A 80 20 80:20
B 70 30 70:30
C 60 40 60:40
D (Control) 0 0 0
https://fmhr.net | Riaz et al., 2026 | Page 3819
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2.4 Mayonnaise production

Mayonnaise was produced following the method
of Rajasekaran et al. (2024) with slight
modifications. The formulation ingredients egg
yolk (18 g), lemon juice (5 g), sugar (2 g), and salt
(I g) were initially combined and homogenized
using a laboratory blender. Subsequently, the oil
(45 g) was gradually incorporated in a thin,
continuous stream while blending at low to
medium speed to ensure proper emulsification
and prevent phase separation. The resulting
emulsion was carefully transferred into clean
bottles and sealed with airtight caps. The packaged
samples were then sterilized at 121 °C for 15 min,
followed by rapid cooling using chilled water. The
mayonnaise  samples were stored under
refrigerated conditions (4-10 °C) prior to further
analysis.

2.5 Determination of proximate composition
Proximate composition of mayonnaise samples,
avocado (Persea americana) and pear (Pyrus
communis) oils were determined in accordance with
(AOAC, 2016). Moisture content was determined
by oven drying a known weight of sample to a
constant weight at 105 °C (AOAC 925.09). Ash
content was evaluated by incinerating the pre-
dried samples in a muffle furnace at 550 °C until
a constant weight and carbon-free residue were
obtained (AOAC 923.03). Crude protein was
quantified using the micro-Kjeldahl method
(AOAC 979.07), involving acid digestion,
distillation, and titration, wherein total nitrogen
content was converted to crude protein using a
conversion factor of 6.25. Crude fat was
determined by Soxhlet extraction (AOAC 920.85)
using analytical grade n-hexane as the solvent,
followed by gravimetric quantification of the
extracted lipid residue. Crude fiber was measured
by sequential dilute acid and alkaline digestion
followed by drying, weighing, and ashing of the
insoluble residue. Total carbohydrate content was
calculated by difference using the equation:

Total Carbohydrates (%) = 100 - (%Moisture +
%Ash + %Crude Protein + %Crude Fat + %Crude
Fiber).

2.6 Density determination

The density of formulated mayonnaise as well as
avocado (Persea americana) and pear (Pyrus
communis) oils were measured gravimetrically using
a calibrated 25 mL glass pycnometer at 25 °C
according to the method outlined by Adepoju et
al. (2022). The empty, clean, and thoroughly dried
pycnometer was weighed (My), filled with oil or
mayonnaise sample avoiding air bubble formation,
brought to the target temperature (25 °C), and re

weighed M)).
The density (p) in g/cm’ was calculated using the

following equation:

M1 — MO

p= v

where V represents the calibrated volume of the
pychometer.

2.7 Determination of fatty acid composition
Fatty acid composition of avocado and pear oils
was determined via gas chromatography coupled
with a flame ionization detector (GC-FID),
following Christopoulou et al. (2021). 50 mg of
each lipid sample was transesterified using 2 mL of
methanolic potassium hydroxide and 2 mL of n-
hexane. The mixture was vortexed for 2 minutes
and allowed to stand to facilitate phase separation.
The upper organic layer containing the fatty acid
methyl esters (FAMEs) was collected, dried over
anhydrous sodium sulfate (Na,SO,), and filtered
through a 0.22 pym PTFE membrane filter. An
aliquot (I pL) was injected into a gas
chromatograph fitted with a capillary column (HP-
88, 100 m x 0.25 mm ID, 0.20 pm film thickness).
Helium was utilized as the carrier gas at a flow rate
of 1.0 mlL/min. The injector and detector
temperatures were maintained at 250 °C and 260
°C, respectively. Fatty acids were identified by
comparing their retention times with a certified
37-component FAME standard mix, and
individual fatty acids were expressed as relative %
of total fatty acids.

2.8 Determination of antioxidant activity

Radical scavenging activity of the oils was
evaluated following the protocol described by Al-
Okbi et al. (2026). An aliquot (0.1 mL) of diluted

oil sample (dissolved in methanol) was mixed with
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3.9 mL of a freshly prepared 0.1 mM 2,2-diphenyl-
I-picrylhydrazyl (DPPH) solution. The reaction
mixture was incubated in the dark at ambient
temperature (25 °C) for 30 minutes. The decrease
in absorbance was measured
spectrophotometrically at 517 nm against a blank.
Radical scavenging activity was calculated using
the following equation:
(Acontrol — Asample)

ibition (%) = X
Inhibition (%) Teontrol 100

Results were expressed as ICsq values or Trolox
equivalents (umol TE/g).

2.9 Determination of lipid quality indices

The lipid quality indices of avocado and pear oils
were  evaluated using standard AOAC
International (2016) titrimetric methods: free fatty
acids (AOAC 940.28; expressed as % oleic acid),
peroxide value (AOAC 965.33; iodometric
titration, meq O,/kg), iodine value (AOAC
993.20; Wijs method, g I,/100 g), saponification
value (AOAC 920.160; ethanolic KOH titration,
mg KOH/g), and unsaponifiable matter (AOAC

933.08; gravimetric extraction).

2.10 Determination of Vitamin E (Tocopherol)
content

Total tocopherol content of the oil samples was
determined via HPLC-FLD following Reboul et al.
(2016). Filtered sample extracts (0.22 pum) in n-
hexane were resolved on a normal-phase silica
column using an isocratic mobile phase of n-
hexane/2-propanol (99:1, v/v) at 1.0 mL/min with
fluorescence detection (Aex = 290 nm, Aem = 330
nm), and quantified against external standards

(mg/kg).

2.11 Determination of pH
pH of mayonnaise samples (10 g homogenized in

90 mL deionized water) was measured using a pre-
calibrated digital pH meter at 25 + 1 °C (Odep et
al., 2024).

2.12 Determination of sensory evaluation

Sensory profiling of the control and experimental
avocado/African pear oil mayonnaise
formulations was conducted using a 9-point

hedonic scale (where 1 = dislike extremely and 9 =
like extremely) in accordance with the protocol
described by (Urooj and Asif, 2026d) and Odep et
al. (2024). A panel of 20 semi-trained assessors
evaluated the samples for sensory attributes
including appearance, color, aroma, mouthfeel,
taste, and overall acceptability. Approximately 15
g of each coded mayonnaise sample was served at
room temperature (25 °C) in clear, odor free
plastic cups identified with random 3-digit codes,
accompanied by unsalted crackers and potable
water for palate cleansing between evaluations.

2.13 Determination of microbial load

Microbial enumeration was performed using the
standard serial dilution and pour plate method
(Udo & Ojimelukwe, 2024). Homogenized
samples in sterile 0.1% (w/v) peptone water (107!
to 107) were plated on Plate Count Agar (37 °C,
48 h) for total viable count, acidified Potato
Dextrose Agar (25 °C, 3-5 days) for yeasts and
molds, and Violet Red Bile Agar (37 °C, 24 h) for
coliforms, with results reported as log;o CFU/g.

2. 14 Statistical analysis

All the data were subjected to statistical analysis
using Analysis of Variance (ANOVA). The means
were then separated with the use of Duncan New
Multiple Range Test using the Statistical Package
for the Social Sciences (SPSS) 23.0 software.

3- Results and Discussions

3.1 Proximate composition of oils

Proximate composition of oils is presented in
Table 2. Results showed that moisture, protein,
fat, and crude fiber contents were significantly
higher (p <0.05) in pear oil, with values of 0.28%,
0.89%, 97.01%, and 0.77%, respectively.
Conversely, ash and carbohydrate contents were
significantly higher in avocado oil, recorded as
0.62% and 1.10%, respectively. These nutrients
play essential roles in human health: proteins
contribute to the formation of antibodies, repair
of tissues, and regulation of physiological
functions, while fats, predominantly unsaturated
in these oils, provide high energy, act as insulators,
and support absorption of fat soluble vitamins.
However, excessive intake of certain fats may lead
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to obesity, hypertension, and arteriosclerosis.
Despite variations in composition, both oils share
similar constituents and serve as valuable dietary
sources. Moderate consumption of pear oil may
support cardiovascular health, proper muscle
contraction, nervous system function, blood
clotting, and fluid balance, partly due to its
calcium content. The protein content of both oils
could help mitigate protein deficiency, while the

Table 2: Proximate composition (%) of oil samples

fiber content enhances oil quality and digestibility.
Carbohydrate levels, although moderate, provide
an additional source of calories. Overall, the
nutrient composition of these oils aligns closely
with WHO standards, indicating their potential as
nutritious food ingredients and functional
components in dietary formulations (Ngozi-Olehi,

2012).

Parameters Avocado oil Pear oil
Moisture 0.19 £0.17° 0.28 +0.312
Ash 0.62 + 0.052 0.54 + 0.06°
Protein 0.79 + 0.05° 0.89 + 0.062
Fat 96.73 + 0.05° 97.01 £ 0.062
Crude fiber 0.59 £ 0.05° 0.77 + 0.062
Carbohydrate 1.10 £ 0.052 0.51 = 0.06°

3.2 Physicochemical properties of oils

The physicochemical properties of the avocado
(Persea americana) and pear (Pyrus communis) oils, as
influenced by blending ratios, are summarized in
Table 3. Free fatty acid (FFA) content was
significantly higher in pear oil (0.95%) than in
avocado oil (0.37%) (p <0.05), reflecting greater
hydrolytic activity and potential susceptibility to
rancidity. The lower FFA in avocado oil aligns with
Codex Alimentarius recommendations (0.05-
0.5%) and indicates better suitability for direct
consumption and reduced refining requirements,
whereas pear oil exceeded this limit, suggesting a
need for further processing (Al-Bachir, 2015;
Onwuzuruike et al., 2020). Saponification values,
indicative of mean triglyceride molecular weight,
were higher in avocado oil (231.62 mg KOH/g)
than in pear oil (126.35 mg KOH/g), suggesting
potential for harder soap production. Iodine values
were moderately higher in pear oil (42.89 g/100 g)
compared to avocado oil (40.31 g/100 g), reflecting
higher unsaturation, which is beneficial for health
but increases susceptibility to oxidation (Asuquo et

al., 2012;

Table 3: Physicochemical properties of the oil samples

Sadoudi and AliAhmed, 2017). Pear oil also
showed higher unsaponifiable matter (47.66%)
compared to avocado oil (15.32%), indicating
richness in sterols, phospholipids, and other
bioactive compounds useful in pharmaceuticals
and food applications. Peroxide value (PV), a
measure of primary oxidation, was higher in pear
oil  (9.00 meq Oz/kg) than avocado  oil
(8.71 meq O,/kg), though both were below the
Codex maximum limit of 10 meq O,/kg (Atinafu
and Bedemo, 2011). Tocopherol (vitamin E)
content was significantly higher in avocado oil
(30.67 mg/kg) than in pear oil (19.40 mg/kg),
enhancing oxidative stability and nutritional value
(Rohit and Kanjan, 2018). The lower vitamin E in
pear oil may be attributed to processing steps such
as refining and deodorization. Specific gravity was
higher in African pear oil (1.10) than avocado oil
(0.95), showing greater density. Overall, these
results suggest that blending avocado and pear oils
could optimize physicochemical and nutritional
qualities, improving fatty acid profile, oxidative
stability, and bioactive compound content for food
applications (Akriti et al., 2018).

Parameters Avocado oil Pear oil

Free fatty acid (%) 037 £0.17° 0.95 +£0.312
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Saponification value (mg KOH/g)

231.62 £ 0.05°

126.35 + 0.06°

lodine value (g/100 g) 40.31 £ 0.05° 42.89 + 0.062
Unsaponifiable matter (%) 15.32 + 0.05° 47.66 + 0.062
Peroxide value (meq O,/kg) 8.71 + 0.05° 9.00 + 0.062
Tocopherol (mg/kg) 30.67 + 0.05# 19.40 + 0.06°
Specific gravity 0.95 + 0.05° 1.10 + 0.062

3.3 Antioxidant activities of Qils

The antioxidant activities of oils are presented in
Figure 2. Oxidative degradation in edible oils
involves complex chain reactions including
hydrolysis, oxidation, and polymerization that can
lead to rancidity and reduced nutritional quality
(Johnson and Decker, 2015). In this study, radical
scavenging activities were assessed using the DPPH
and FRAP assays, targeting reactive species such as
hydroxyl radicals, superoxide radicals, and
hydrogen peroxide. These methods provide
complementary insights into the oils’ abilities to
neutralize free radicals and prevent oxidative
deterioration. Results showed variation in
antioxidant capacity between the oils. Pear oil
exhibited the highest total antioxidant activity in

160
140
120
100
80
60
40

20

0

DPPH (mg/mL)
Figure 2: Antioxidant activities of avocado and pear oils as determined by DPPH and FRAP assays.

3.4 Fatty acids profile of oils
As presented in Table 4, the fatty acid profiles of
both avocado oil and pear oil are characterized by

the DPPH assay, while avocado oil showed the
lowest activity in the FRAP assay. Differences in
antioxidant potential may be attributed to
variations in processing techniques and the
differential retention of bioactive compounds.
Refining steps, including bleaching and alkali
treatment, can absorb some antioxidant
high-temperature
deodorization can degrade sensitive compounds
such as tocopherols (Ergoniil and Késeoglu, 2014;
Kreps et al., 2015). These findings highlighted the
importance of optimizing refining conditions to
preserve antioxidant constituents in edible oils
and maintain their functional and nutritional

qualities.

components, while

m Avocado oil  m Pear oil

a b

FRAP (mmol FeSO,/qg)

significant proportions of unsaturated fatty acids
(oleic and linoleic acids) alongside saturated fatty
acids (palmitic and stearic acids). Pear oil showed
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significantly higher (p < 0.05) levels across all
quantified fatty acids compared to avocado oil,
with linoleic acid (31.79%) and oleic acid
(28.47%) being the major constituents. In avocado
oil, oleic acid (24.44%) and linoleic acid (23.88%)
also constituted the predominant fractions. The
substantial ~ presence of oleic acid, a
monounsaturated fatty acid, contributes to
improved oxidative stability and nutritional value,
making these oils viable candidates for cooking
and food formulation (Aras & Rohman, 2025;
Aras et al, 2026). Furthermore, both oils
contained appreciable levels of linoleic acid an

Table 4: Fatty acids composition (%) of oils

essential polyunsaturated fatty acid associated with
cardioprotective benefits and reduced
cardiovascular risk. The saturated fatty acid
fractions, comprising palmitic acid (6.95% in
avocado; 8.82% in pear) and stearic acid (10.99%
in avocado; 13.96% in pear), provide structural
functionality without dominating the lipid profile.
The outcomes showed that the balanced ratio of
monounsaturated to polyunsaturated fatty acids
indicates that both avocado and pear oils compare
favorably with conventional vegetable oils,
supporting their potential to diversify edible oil
sources while providing distinct nutritional

benefits (Nwachukwu et al., 2024)

Parameter Avocado oil Pear oil
Palmitic 6.95 + 0.05° 8.82 + 0.062
Stearic 10.99 + 0.06° 13.96 + 0.062
Oleic 24.44 + 0.05° 28.47 £ 0.062
Linoleic 23.88 + 0.05° 31.79 + 0.062

3.5 Proximate composition and energy value of
mayonnaise

The proximate composition of mayonnaise as
shown in Table 5. Blending significantly (p < 0.05)
influenced the proximate characteristics. Moisture
content of the blended mayonnaise samples
ranged from 31.16% to 39.42%, with lower values
in most blended formulations compared with the
control. Lower moisture in mayonnaise is
associated with improved emulsion stability and
extended shelf life, as increased water content can
compromise texture and microbial resistance
(Abirached et al., 2025). Ash content, indicating
total mineral content, varied from 1.11% to
1.54% across the samples, with higher values in
blended formulations suggesting enhanced
mineral availability compared with the control.
Protein content ranged from 1.62% in the control
to 2.66% in the sample containing 60% avocado
and 40% pear oil, reflecting contributions from
egg yolk which is critical for emulsification and
stability in mayonnaise (Arshad et al., 2025). Fat
content, a major determinant of mouthfeel and
energy density, ranged from 31.03% to 39.01%,
with blended samples exhibiting moderately lower
values than the control; this aligns with broader
trends showing how formulation changes affect fat

levels in emulsion products (Abirached et al,
2025). Crude fiber levels were low (0.67-0.72%)
across all samples, while carbohydrate content
varied (17.78-33.67%), influenced by formulation
differences similar to variations observed in other
mayonnaise studies (Arshad et al., 2025).

Energy values, calculated from protein, fat, and
carbohydrate contents using standard Atwater
factors, were highest in the control sample
(428.65 kcal/mol), primarily due to its higher fat
content. Fat contributed 9 kcal/g, whereas protein
and  carbohydrates  contributed 4 kcal/g,
consistent with accepted nutritional modeling for
emulsified foods. These findings are consistent
with contemporary profiling of mayonnaise, which
report high lipid content as the major contributor
to energy density in traditional formulations
(Arshad et al., 2025; Abirached et al., 2025). The
differences in proximate composition and energy
value among the mayonnaise samples demonstrate
that partial substitution with pear oil can modify
nutritional profiles while maintaining the
characteristic properties of semi-solid oil in water
emulsions, offering opportunities to tailor
nutrient and energy content in functional food
development.
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Table 5: Proximate composition and energy value of mayonnaise

Parameters A B C D
Moisture 31.16 £+ 0.214 33.92 +0.02¢ 35.07 £ 0.030 39.42 +0.172
Ash 1.54 + 0.012 1.43 £ 0.01°b 1.37 £ 0.01¢ 1.11 £ 0.014
Protein 1.94 + 0.05¢ 2.21 £0.01° 2.66 +0.012 1.62 +0.024
Fat 31.03 £ 0.034 34.07 £ 0.02¢ 35.41 +£0.01° 39.01 £ 0.012
Crude fibre 0.67 £0.012 0.68 +0.012 0.70 £ 0.012 0.72 £ 0.01»
Carbohydrate 33.67 +£0.20° 27.75 + 0.06° 24.80 £ 0.01¢ 17.78 £ 0.714
Energy (Kcal/mol) 421.69 £ 0.74° 426.39 £ 0.47%b 428.53 £ 0.13 428.65 + 2.642

3.6 Physicochemical properties of mayonnaise
The physicochemical properties of mayonnaise
prepared from avocado (Persea americana) and pear
(Pyrus communis) oil blends are presented in
Table 6. The pH values of the samples ranged from
3.90 in the control (100% avocado oil) to 6 in the
sample containing 60% avocado and 40% pear oil,
with significant differences observed among the
(p<0.05). The acidic pH of
mayonnaise is critical for its structural stability and
microbial safety, as it inhibits spoilage and
pathogenic growth. The observed increase in pH
with higher pear oil inclusion may be attributed to
the naturally higher pH of pear oil, which elevates
the overall pH of the emulsion. While the pH
values in this study were slightly higher than those
reported for flavoured mayonnaise (3.78-3.91)
and mayonnaise from virgin coconut and soybean
oil blends (3.70-3.72), however, they fell within
the range reported for mayonnaise processed with
varying egg yolk contents (4.05-4.07) (Aleksandrs
et al.,2016; Gaikwad et al., 2017; Belal et al., 2019).
Overall, all mayonnaise samples remained acidic,
supporting microbial stability and shelflife
enhancement.

treatments

Table 6: Physicochemical properties of Mayonnaise

Iodine values of the mayonnaise samples ranged
from 70.87 to 102.66 g/100 g, indicating the high
degree of unsaturation in the blended oils. Oil
blends exhibited higher iodine values (80.61-
102.66g/100g) compared to the control
(70.87¢/100g),  suggesting an  increased
proportion of unsaturated fatty acids after
blending. Higher unsaturation is beneficial for
human health, contributing to reduced low-
density lipoproteins and improved membrane
integrity, though it may increase susceptibility to
oxidation at elevated temperatures (Sunmonu et
al., 2016 ;Sadoudi and AliAhmed, 2017).
Peroxide values, a measure of lipid oxidation and
freshness, ranged from 2.60 meq O,/kg in the
control to 3.67 meq O,/kg in the 60:40 oil blend,
remaining below the recommended maximum
limits and indicating that the mayonnaise samples
retained oxidative stability (Atinafu and Bedemo,
2011; Yang et al, 2016). These results
demonstrated that blending avocado and African
pear oils can enhance the unsaturation level and
potential health benefits of mayonnaise without
compromising its freshness or stability.

Parameters A B C D

pH 4.10 £ 0.01° 4.14 £ 0.012b 4.17 £0.012 3.90 £ 0.01¢
Density (g/cm?) 0.91 +£0.012 0.90 + 0.012 0.89 +0.012 0.92 £0.012
Emulsion stability (%) 95.50 £ 0.512 95.50 £ 0.512 99.82 +£0.012 95.50 £ 0.512
Iodine value (g/100 g) 80.61 £ 0.01¢ 93.36 + 0.03" 102.66 £ 0.012 70.87 + 0.014
Peroxide value (meq O,/kg) 2.81 £ 0.01be 3.04 +0.01° 3.67 £0.032 2.60 = 0.14¢

3.7 Microbiological quality of mayonnaise
The microbiological quality of mayonnaise as
presented in Table 7. As with other ready to eat

food products, mayonnaise is susceptible to
microbial contamination, particularly if hygienic
conditions during processing and handling are not
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strictly maintained. Therefore, evaluation of
microbial load is essential to ensure product safety
and quality. In this study, conventional
microbiological techniques were employed to
determine total heterotrophic bacterial count
(THBCQ), coliform count, Staphylococcus spp., Vibrio
spp., and fungal load. The results revealed
significant differences (p < 0.05) among the
samples. The highest THBC (2.4 x 10®* CFU/¢g)
was tecorded in the mayonnaise sample
containing 70% avocado oil and 30% pear oil,
while no heterotrophic bacteria were detected in
the control (commercial mayonnaise) (Omohimi
et al, 2019). Similarly, coliform counts were
highest (8.3 x 10°> CFU/g) in the 60:40 blend but
were absent in the control sample. No fecal
coliforms, Salmonella, or Shigella species were
detected in any of the samples, indicating
compliance with basic microbiological safety
standards.  Further analysis showed that
Staphylococcus counts were highest (7.0 x 103
CFU/g) in the 80:20 blend, while Vibrio species
(3.1 x 10 CFU/¢g) were detected only in the 70:30

formulations. Fungal counts followed a similar

trend to coliforms, with the highest load (3.1 x 103
CFU/¢g) observed in the 60:40 blend, whereas no
fungal growth was recorded in the control sample
(Odep et al., 2024). Despite these variations, all
microbial counts remained below the maximum
permissible limit of 1.0 x 10* CFU/g
recommended by the International Commission
on Microbiological Specifications for Foods
(ICMSF), indicating that the products were
microbiologically safe for consumption (Omohimi
et al, 2019). Nevertheless, the presence of
detectable microbial populations, particularly
fungi, highlights the need for continuous
monitoring and further species-level identification
to rule out toxigenic organisms such as Aspergillus,
Penicillium, and Fusarium spp. Implementation of
strict good manufacturing practices (GMP),
improved packaging, and routine quality control
measures is therefore essential to minimize
contamination risks and ensure the longterm
safety and stability of mayonnaise and other
products produced from different oil blends (Udo
and Ojimelukwe, 2024; Mirzanajaf-Zanjani et al.,
2025).

Table 7: Microbial load (CFU/g) determination of Mayonnaise

Parameters A B C D
THBC 2.0x 10°¢ 2.4x10% 2.1x10°° NG
CcC 8.0 x 10* 5.5 x 10 8.3 x 10™ NG
TEC NG NG NG
SSC NG NG NG
SC 7.0x103* 4.7 % 103" 24 x103°¢ NG
VC NG 3.1x103* NG NG
FC 2.9 x 103" 1.5x103°¢ 3.1x103¢° NG

THBC - Total heterotrophic bacteria count, CC - Coliform count, TEC - Total fecal coliform
SSC - Salmonella and Shigella count, SC - Staphylococcus count, VC - Vibrio count, FC - Fungal count,

NG - No Detectable Growths

3.8 Sensory properties of mayonnaise

The mean sensory scores for mayonnaise samples
produced from avocado and pear oil blends are
presented in Table 8. Sensory attributes evaluated
included appearance, taste, aroma, consistency,
and overall acceptability, all of which differed
significantly (p < 0.05) among the samples. The
mayonnaise formulated with 80% avocado oil and
20% pear oil recorded the highest mean scores
across all attributes, indicating superior consumer

preference. In contrast, the sample containing
70% avocado oil and 30% pear oil showed the
lowest scores. These findings highlight the
importance of key sensory attributes particularly
appearance, taste, aroma, and texture in
determining the acceptability of mayonnaise and
similar emulsified food products, as they directly
influence consumer perception and preference
(Ogundele et al., 2015). The mayonnaise sample
containing 80:20 avocado to pear oil was rated
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higher than the control, suggesting that moderate
inclusion of African pear oil can enhance sensory
quality without acceptability.
Conversely, the 70:30 blend was least preferred
and was generally rejected by the panelists, likely
due to unfamiliar flavor characteristics associated
with higher proportions of pear oil. This indicates
that excessive substitution may negatively affect
palatability. The results further confirm that taste

compromising

remains the most critical determinant of food
acceptance, as it ultimately influences consumer
preference despite the initial appeal of other
attributes such as appearance (Ojinnaka and
Nnorom, 2015). Overall, the findings suggest that
an optimal balance of avocado and pear oils can

Appearance

Overall Acceptability

Taste

Texture/Consistency

produce mayonnaise with desirable sensory
qualities and high consumer acceptance.

Color

Aroma e=O== A (80:20)

==O==D (Control)

e C (60:40)

«=@=B (70:30)

Figure 3: Radar plot showing the sensory profile of mayonnaise formulated with avocado and pear oil

4- Conclusion

This study evaluated the production and quality
characteristics of mayonnaise formulated from
blends of avocado (Persea americana) and pear
(Pyrus communis) oils. The findings demonstrated
that oil blending enhanced the overall
physicochemical properties, fatty acid
composition, and functional quality of the oils,
although the relatively high free fatty acid content
observed in pear oil indicates the need for further
refining to meet Codex standards. The results
confirm that both oils represent viable alternative
sources of edible fats with promising industrial
and nutritional potential. Mayonnaise produced
from the oil blends exhibited improved proximate

blends

composition, particularly in ash, protein, and
carbohydrate contents, alongside acceptable
oxidative stability and low microbial loads,
suggesting good shelf stability. Sensory evaluation
that most
accepted, with the 80:20 avocado to pear oil blend
showing the highest preference, while excessive
substitution (70:30) reduced acceptability. Based
on these findings, it is recommended that
improved and efficient oil extraction and refining
techniques be adopted to optimize yield and
quality; that avocado and pear oils be further
explored and promoted as functional ingredients
in food systems such as mayonnaise; and that
increased research attention be given to the

revealed formulations were well
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processing, preservation, and industrial utilization
of pear oil.

Conflict of Interest

Authors declared that there were no conflicts of
interest.

Funding

This research has received no funding towards the

conduct, authorship, or publication of this

manuscript.

References

Abirached, C., Acufa, M. N., Carreras, T., &
Vieitez, 1. (2025). Strategies for reducing
fat in mayonnaise and their effects on
physicochemical properties. Foods, 14(17),
3133.
https://doi.org/10.3390/foods 14173133

Adepoju, T. O., Adebiyi, J., & Olopade, A. (2022).
Physical characterization of selected
Nigerian edible oils: Density and
refractive  index. Journal of Food
Measurement and Characterization, 16(2),
945-952.
https://doi.org/10.1007/5s11694-022-
01120y

Akriti, D., Rajni, C., & Meenakshi, G. (2018). A
review on blending of oils and their
functional and nutritional benefits.
Chemical Science Review and Letters, 7(27),
840-847.

Akusu, O. M., Obinna-Echem, P. C., Opurum, P.
C., & Chibor, B. S. (2021). Comparative
analysis  of the  physicochemical
characteristics, phytochemical
components and fatty acid profile of
avocado pear (Persea americana L.) pulp
and seed oil. European Journal of Agriculture
and Food  Sciences, 3(1), 1-6.
https://doi.org/10.24018/ejfood.2021.3
1.212

Aleksandrs, K., Evita, S., & Mara, D. (2016). The
effect of egg yolk oil on the chemical,
physical and sensory properties of
mayonnaise. Rural Sustainability Research,

35(330), 24-31.

Alenyorege, E. A., Ma, H., Ayim, 1., & Apaliya, M.
T. (2020). Extraction and characterization
of oil from avocado pear (Persea americana)
and African pear (Dacryodes edulis) for
domestic and industrial utilization.
International  Journal of Scientific &
Technology Research, 4(8), 187-192.

ALOkbi, S. Y., Mohammad, A. A., Azab, D. E.-S.
H., & Mohammed, S. E. (2026).
Valorization of orange seeds oil as a
health-promoting ingredient in functional
mayonnaise production. Journal of Food
Measurement and Characterization, 20(3),
3150-3161.
https://doi.org/10.1007/s11694-025-
03870x

AOAC International. (2016). Official methods of
analysis of AOAC International (20th ed.).

AOAC International.
https://www.aoac.org/official-methods-
of-analysis/

Aras, A. K., Hastuti, A. A. M. B., Windarsih, A.,
& Rohman, A. (2026). Overview of
factors  affecting the fatty acid
composition of avocado oil: Impact on
nutritional value based on Nutri-Score
algorithm. Comprehensive Reviews in Food
Science and Food Safety, Article 70441.
https://doi.org/10.1111/1541-
4337.70441

Aras, A. K, & Rohman, A. (2025). Global
research trends on avocado oil and its
fatty acid composition: A bibliometric
review. Journal of Food and Drug Analysis,

33(3), 179-192.
https://pubmed.ncbi.nlm.nih.gov/4106
6742/

Arif, M. R., Hafeez, R., Shabbir, H. A., Fatima, K.,
Yousaf, S., Usman, A., Fatima, A., Urooj,
A., & Asif, M. (2026). Formulations and
optimization of snacks enriched with
mango seed kernel and egg shell powders
to modulate satiety for  obesity
management. Food and Nutrition Insights,
4(1), 37-52.
https://doi.org/10.54219/FNI1.2026.559

https://fmhr.net

| Riaz et al., 2026 |

Page 3828


https://www.google.com/search?q=https://doi.org/10.3390/foods14173133
https://doi.org/10.1007/s11694-022-01120-y
https://doi.org/10.1007/s11694-022-01120-y
https://doi.org/10.24018/ejfood.2021.3.1.212
https://doi.org/10.24018/ejfood.2021.3.1.212
https://doi.org/10.1007/s11694-025-03870-x
https://doi.org/10.1007/s11694-025-03870-x
https://www.aoac.org/official-methods-of-analysis/
https://www.aoac.org/official-methods-of-analysis/
https://doi.org/10.1111/1541-4337.70441
https://doi.org/10.1111/1541-4337.70441
https://pubmed.ncbi.nlm.nih.gov/41066742/
https://pubmed.ncbi.nlm.nih.gov/41066742/
https://doi.org/10.54219/FNI.2026.559

Volume 4, Issue 3, 2026

Frontier «n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Arif, T., Saddiqa, A., Butt, M. S., Asghar, A., Igbal,

M., Urooj, A., Butt, H. D., & Ahmad, M.
(2026a). Formulation, nutritional, and
phytochemical characterization of
functional tomato condiment fortified
with Mentha piperita (peppermint) and
Piper nigrum (black pepper). Indus Journal of
Bioscience Research, 3(5), Article 1287.
https://doi.org/10.70749/ijbr.v3i5.3171

Arif, T., Saleh, M., Maryam, R., Saddiqa, A,

Ashfaq, J., Sabir, M., Ahmad, B., Arif, E.,
Asif, M., & Urooj, A. (2026b).
Nutritional and therapeutic potential of
gelatin-based functional cocofee gummies
against high fat dietinduced non-
alcoholic fatty liver disease. Food and
Nutrition Insights, 4(2), 1-16.
https://doi.org/10.54219/FNI1.2026.571

Arif, T., Urooj, A., & Shafqat, A. (2026¢).

Development,  characterization, and
therapeutic evaluation of functional
cocofee gummies for type 2 diabetes
management in Wistar albino rats. Policy
Research Journal, 4(6), 17-18.
https://doi.org/10.5281/zenodo.206058
95

Asuquo, J. E., Etim, E. E., Ukpong, 1. U., & Etuk,

S. E. (2012). Extraction, characterization
and fatty acid profile of Poga oleosa oil.

International Jowrnal of Modern Analytical
Separation Sciences, 1(1), 23-30.

Butt, H. D., Gill, P., Kubra, K. T., Ahmad, B.,

Urooj, A., & Arif, M. R. (2026).
Development and characterization of
nutrient-dense oat-based energy crackers
for combating malnutrition.  Policy
Research ~ Jowrnal,  4(4),  530-546.
https://doi.org/10.5281/zenodo.197307
79

Chaudhry, A., Zahoor, Z., Batool, H., Fatima, A.,
Fatima, A., Ahmad, B., & Urooj, A.
(2026). Quantifying the influence of
Hibiscus sabdariffa (roselle) on
compositional stability and sensorial
attributes of locally food formulations for
weaning age. The Research of Medical
Science  Review,  4(3), 1639-1650.
https://doi.org/10.5281/zenodo.215075
14

Christopoulou, A., Linardaki, Z., & Fletouris, D.
(2021). Gas chromatography analysis of
edible oils’ fatty acids: Method validation
and comparison. Food Chemistry, 339,

Article 127874.
https://doi.org/10.1016/j.foodchem.20
20.127874

Fazal, A., Butt, H. D., Hira, Z., Mazhar, U., Ashraf,
A., Mushtaq, H., & Urooj, A. (2026).
Formulation and functional evaluation of
protein enriched herbal antidiabetic bar
for glycemic control. Policy Research

Jowrnal, 4(5), 10-11.
https://doi.org/10.5281/zenodo.200360
16

Flores, M., Saravia, C., Vergara, C. E., Avila, F.,
Valdés, H., & Ortiz-Viedma, J. (2019).
Avocado oil: Characteristics, properties,
and applications. Molecules, 24(11),

Article 2172.
https://doi.org/10.3390/molecules2411
2172

Food and Drug Administration. (2018). FDA
completes review of qualified health claim
petition for oleic acid and the risk of coronary
heart disease. U.S. Food and Drug
Administration.
https://www.fda.gov/food/cfsan-
constituent-updates/fda-completes-
review-qualified-health-claim-petition-
oleic-acid-and-risk-coronary-heart-disease

https://fmhr.net

| Riaz et al., 2026 | Page 3829


https://doi.org/10.70749/ijbr.v3i5.3171
https://doi.org/10.54219/FNI.2026.571
https://doi.org/10.5281/zenodo.20605895
https://doi.org/10.5281/zenodo.20605895
https://doi.org/10.5281/zenodo.19730779
https://doi.org/10.5281/zenodo.19730779
https://doi.org/10.5281/zenodo.21507514
https://doi.org/10.5281/zenodo.21507514
https://doi.org/10.1016/j.foodchem.2020.127874
https://doi.org/10.1016/j.foodchem.2020.127874
https://doi.org/10.5281/zenodo.20036016
https://doi.org/10.5281/zenodo.20036016
https://doi.org/10.3390/molecules24112172
https://doi.org/10.3390/molecules24112172
https://www.fda.gov/food/cfsan-constituent-updates/fda-completes-review-qualified-health-claim-petition-oleic-acid-and-risk-coronary-heart-disease
https://www.fda.gov/food/cfsan-constituent-updates/fda-completes-review-qualified-health-claim-petition-oleic-acid-and-risk-coronary-heart-disease
https://www.fda.gov/food/cfsan-constituent-updates/fda-completes-review-qualified-health-claim-petition-oleic-acid-and-risk-coronary-heart-disease
https://www.fda.gov/food/cfsan-constituent-updates/fda-completes-review-qualified-health-claim-petition-oleic-acid-and-risk-coronary-heart-disease

Volume 4, Issue 3, 2026

Frontier «n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Ford, L., Thompson, A. K., & Wilkinson, S. ]J.
(2023). Influence of oil composition on
the  physicochemical and sensory
properties of emulsion-based food
systems. Food Chemistry, 405, Article
134815.
https://doi.org/10.1016/j.foodchem.20
22.134815

Gaikwad, M., Syed, H., & Shinde, D. (2017). To
study the physicochemical properties of
flavoured  mayonnaise.  Jowrnal  of
Pharmacognosy and Phytochemistry, 6(5), 06—
09.

Gharibzahedi, S. M. T., & Smith, B. (2021). The
functional modification of plant proteins
for developing novel food structures: A
review. Food Hydrocolloids, 113, Article
106519.
https://doi.org/10.1016/j.foodhyd.2020
106519

Guzman-Gerénimo, R. L., Ayala-Tirado, R. C,,
Mendoza-Lopez, R., Cocotle-Ronzén, Y.,
& Herrera-Meza, M. D. S. (2022). A novel
mayonnaise-type dressing added with
avocado pulp and oil as health ingredients
processed with ultrasound. CyTA - Journal

of Food, 20(1), 60-65.
https://doi.org/10.1080/19476337.202
2.2051606

Igbal, S., Urooj, A., Afzal, M., Bashir, A., Rasheed,
M. M., Khan, M., Asif, M., Arshad, N., &
Fatima, A. (2026). Nutritional,
phytochemical, and sensory
characterization of gluten-free cookies
developed from rice, chickpea, and
banana peel composite flour. Policy
Research ~ Journal, 4(3), 502-516.
https://doi.org/10.5281/zenodo.190617
28

Johnson, D. R., & Decker, E. A. (2015). The role
of oxygen in lipid oxidation reactions: A
review. Annual Review of Food Science and

Kreps, F., Vrbikov4, L., & Schmidt, S. (2015).
Influence of industrial physical refining
on  tocopherol,  chlorophyll and
betacarotene content in sunflower and
rapeseed oil. European Journal of Lipid
Science and Technology, 116(11), 1572-
1582.
https://doi.org/10.1002/ejlt.201300460

Marra, F., Caccamo, M., & Del Nobile, M. A.
(2024). Recent advances in formulation
and stability of oil-in-water emulsions for
food applications. Foods, 13(2), Article
312.
https://doi.org/10.3390/foods13020312

McClements, D. J. (2020). Advances in edible
nanoemulsions: Digestion, bioavailability,
and potential toxicity. Progress in Lipid
Research, 79, Article 101051.
https://doi.org/10.1016/].plipres.2020.1
01051

Mirzanajafi-Zanjani, M., Yousefi, M., & Ehsani, A.
(2019). Challenges and approaches for
production of a healthy and functional
mayonnaise sauce. Food Science &
Nutrition, 7(8), 2471-2484.
https://doi.org/10.1002/fsn3.1132

Moret, S., & Conte, L. S. (2000). Tocopherols and
tocotrienols determination in vegetable
oils by HPLC with fluorescence detection.
Journal of the American Oil Chemists’ Society,

7709), 955-961.
https://doi.org/10.1007/s11746-000-
0149x

Naqvi, S. N. U. A., Anwar, A., Almas, 1., Khalid,
I., Muzammal, S. F., Urooj, A., & Arif, A.
(2025). Exploring the Storage Effect on
the Physicochemical and Microbiological
Properties of Peach-Plum Juice. RADS
Jowrnal  of Biosciences, 4(1), 12-19.
https://doi.org/10.37962/jfbs.v4i1.49

Technology, 6(1), 171-190.
https://doi.org/10.1146/annurev-food-
022814-015532
https://fmhr.net | Riaz et al., 2026 | Page 3830


https://www.google.com/search?q=https://doi.org/10.1016/j.foodchem.2022.134815
https://www.google.com/search?q=https://doi.org/10.1016/j.foodchem.2022.134815
https://www.google.com/search?q=https://doi.org/10.1016/j.foodhyd.2020.106519
https://www.google.com/search?q=https://doi.org/10.1016/j.foodhyd.2020.106519
https://doi.org/10.1080/19476337.2022.2051606
https://doi.org/10.1080/19476337.2022.2051606
https://doi.org/10.5281/zenodo.19061728
https://doi.org/10.5281/zenodo.19061728
https://doi.org/10.1146/annurev-food-022814-015532
https://doi.org/10.1146/annurev-food-022814-015532
https://www.google.com/search?q=https://doi.org/10.1002/ejlt.201300460
https://www.google.com/search?q=https://doi.org/10.3390/foods13020312
https://www.google.com/search?q=https://doi.org/10.1016/j.plipres.2020.101051
https://www.google.com/search?q=https://doi.org/10.1016/j.plipres.2020.101051
https://www.google.com/search?q=https://doi.org/10.1002/fsn3.1132
https://doi.org/10.1007/s11746-000-0149-x
https://doi.org/10.1007/s11746-000-0149-x

Volume 4, Issue 3, 2026

Frontier «n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Nwachukwu, C. A., Okoronkwo, T. O., &
Arukwe, D. C. (2024). Assessment of
physicochemical and fatty acid properties
of oils extracted from avocado pear (Persea
americana) and African black pear
(Dacryodes edulis). Journal of Agriculture,
Food Technology and Sustainability, 1(1), 20-
25.
https://doi.org/10.54117/ijafts.v1il.28

Nwosuagwu, U. U., Okoye, J. ., & Eze, S. O.
(2020). Composition and  quality
evaluation of African pear (Dacryodes
edulis) oil samples. Nigerian Food Journal,
38(1), 45-52.

Odep, L. A,, Mahungu, S. M., & Omwamba, M.
N. (2024). Physico-chemical, and sensory
properties of mayonnaise substitute
prepared from chia mucilage (Salvia
hispanica L.) and gum Arabic from Acacia
senegal var. kerensis. Food and Nutrition

Sciences, 1509), 880-898.
https://doi.org/10.4236/fns.2024.15905
6

Ogundele, O. M., Awolu, O. O., & Badejo, A. A.
(2015). Effect of incorporation of
functional ingredients on the quality and
sensory properties of mayonnaise. Journal
of Food Processing and Preservation, 39(6),
2973-2981.
https://doi.org/10.1111/jfpp.12549

Ojinnaka, M. C., & Nnorom, C. C. (2015).
Quality  evaluation of mayonnaise
produced from different vegetable oil
blends. International Journal of Food Science
and Nutrition Engineering, 5(4), 167-172.

Omohimi, C. 1., Piccirillo, C., Ferraro, V., &
Magsood, S. (2019). Effect of natural
antioxidants on the oxidative stability of
food products: A review. Food Chemistry,

296, 18-217.
https://doi.org/10.1016/j.foodchem.20
19.05.168

Onuegbu, N. C., Ihediohanma, N. C., & Emejulu,
A. A.  (2021). Proximate and
phytochemical analysis of African pear
(Dacryodes edulis). International Jowrnal of

Plant Science and Ecology, 2(9), 37-42.

Onwuzuruike, U. A., Nwose, O. N., Offia-Olua, B.
I., Uzochukwu, U. C., & Madubuko, S.
C. (2020). Characterization of Dacryodes
edulis (African pear) pulp oil obtained
with different extraction methods. FUTO
Journal Series, 6(2), 201-214.

Procuraduria Federal del Consumidor. (2021).
Revista del Consumidor, (527).
https://www.profeco.gob.mx/revista/Re
vistaDelConsumidor_527_Enero_2021.p
df

Rajasekaran, B., Singh, A., Zhang, B., Hong, H.,
Prodpran, T., & Benjakul, S. (2024).
Shrimp oil-enriched mayonnaise prepared
using fish myofibrillar protein as a
substitute for egg yolk: Physical,
rheological, and sensory properties.
Colloids and Interfaces, 8(2), Article 22.
https://doi.org/10.3390/colloids802002
2

Reboul, E., Goncalves, A. J., & Borel, P. (2016).
Vitamin E bioaccessibility and HPLC
methods in food oils. Journal of
Chromatography A, 1467, 1-12.
https://doi.org/10.1016/j.chroma.2016.
07.063

Rohit, S., & Kanjan, U. (2018). Recovery of
vitamin E from edible oil - A review.
International Journal of Engineering Research
& Technology, 7(8), 11-19.

Sadoudi, R., & Ali-Ahmed, D. (2017). Studies on
physicochemical characteristics and fatty
acid composition of commercially
available Algerian frying edible oils.
International Food Research Journal, 24(1),
60-67.

Shabbir, A., Asif, H., Shakoor, S., Hussain, M.,
Fatima, A., Fatima, 1., Urooj, A., & Asif,
M. (2026). Development and
characterization of flat bread incorporated
with Moringa powder for nutritional,
biofunctional, and sensory evaluation.
Policy Research Jowrnal, 4(4), 233-246.
https://doi.org/10.5281/zenodo.196063
14

https://fmhr.net

| Riaz et al., 2026 |

Page 3831


https://doi.org/10.54117/ijafts.v1i1.28
https://doi.org/10.4236/fns.2024.159056
https://doi.org/10.4236/fns.2024.159056
https://www.google.com/search?q=https://doi.org/10.1111/jfpp.12549
https://www.google.com/search?q=https://doi.org/10.1016/j.foodchem.2019.05.168
https://www.google.com/search?q=https://doi.org/10.1016/j.foodchem.2019.05.168
https://www.profeco.gob.mx/revista/RevistaDelConsumidor_527_Enero_2021.pdf
https://www.profeco.gob.mx/revista/RevistaDelConsumidor_527_Enero_2021.pdf
https://www.profeco.gob.mx/revista/RevistaDelConsumidor_527_Enero_2021.pdf
https://doi.org/10.3390/colloids8020022
https://doi.org/10.3390/colloids8020022
https://doi.org/10.1016/j.chroma.2016.07.063
https://doi.org/10.1016/j.chroma.2016.07.063
https://doi.org/10.5281/zenodo.19606314
https://doi.org/10.5281/zenodo.19606314

Volume 4, Issue 3, 2026

Frontier «n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Sunmonu, M. O., Ajala, E. O., Odewole, M. M,
Morrison, S., & Alabi, A. (2016).
Comparative analysis of physico-chemical
properties of oil extract from two varieties
of fluted pumpkin seeds using different
extraction methods. Journal of Science and
Engineering Technology, 13(2), 48-60.

Udo, L I, & Ojimelukwe, P. C. (2024). Effect of
isolated cultures fermentation on the
microbial loads of fermented African oil
bean seed (Pentaclethra macrophylla)
products. African Jowrnal of Agricultural
Science and Food Research, 15(1), 43-60.
https://doi.org/10.51542 /ijscia.v5il.13

Urooj, A., Mumtaz, F., Shabbir, A., Sultan, M.,
Tirmazi, S. M. B., Sarwar, M. S, ... & Asif,
M. (2026a). Exploring the ameliorative
effects of Anethum  graveolens and
Foeniculum vulgare seeds on dyslipidemia:
A comparative efficacy in high fat diet-
induced model. Policy Research Jouwrnal,

4(2), 506-521.
https://doi.org/10.5281/zenodo.188318
40

Urooj, A., Shabbir, A., Hafeez, R., Rasheed, M.

M., Asif, M., Aslam, 1., Fatima, T.,
Shakoor, A., Zaman, K., & Faryad, A.
(2026b). Physicochemical, phytochemical,
and sensory evaluation of cookies fortified
with jujube powder. Policy Research Journal,
4(3), 273-280.
https://doi.org/10.5281/zenodo.189762
08

Urooj, A., Shabbir, A., Shahbaz, A., Ahmed, S., Ul

Hassan, H. N., Asif, M., Usman, A,
Tofique, M., Abbas, S., & Safdar, A.
(2026¢). Synergistic effects of
Cinnamomum zeylanicum and inositol on
metabolic and hormonal parameters in
women with polycystic ovary syndrome.
Jowrnal of Physical Education, Health and
Social Sciences, 4(1), 637-648.
https://doi.org/10.63163/jpehss.v4il.11
76

Urooj, A., & Asif, M. (2026d). Formulation and

characterization ~ of  polyphenol-rich
functional porridge: A preliminary pilot
randomized trial in patients with
Helicobacter pylori-associated peptic ulcer
disease. Jowrnal of Food Innovation,
Nutrition, and Environmental Sciences, 3(3),
304-326.
https://doi.org/10.70851/jfines.2026.3(
3).304.326

Yang, Y., Song, X., & Sui, X. (2016). Rosemary

extract can be wused as a synthetic
antioxidant to improve vegetable oil
oxidative stability. Industrial Crops and
Products, 80, 141-147.
https://doi.org/10.1016/j.indcrop.2015.
11.028

https://fmhr.net | Riaz et al., 2026 | Page 3832


https://doi.org/10.51542/ijscia.v5i1.13
https://doi.org/10.5281/zenodo.18831840
https://doi.org/10.5281/zenodo.18831840
https://doi.org/10.5281/zenodo.18976208
https://doi.org/10.5281/zenodo.18976208
https://doi.org/10.63163/jpehss.v4i1.1176
https://doi.org/10.63163/jpehss.v4i1.1176
https://doi.org/10.70851/jfines.2026.3(3).304.326
https://doi.org/10.70851/jfines.2026.3(3).304.326
https://www.google.com/search?q=https://doi.org/10.1016/j.indcrop.2015.11.028
https://www.google.com/search?q=https://doi.org/10.1016/j.indcrop.2015.11.028

