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ABSTRACT

Mayonnaise is a type of semi-solid oil in water emulsion containing vegetable oil as the oil phase and egg yolk
(emulsifier), vinegar, salt, sugar, and spices (especially mustard) as the water phase. In this study, full-fat mayonnaise
is based on various vegetable oils (sunflower oil, sesame oil, and coconut oil). Virgin red palm oil (VRPO), substituting
sunflower oil, sesame oil, and coconut oil, was added to the mayonnaise formula as a 0%, 5%, 10%, and 15% bioactive
component. The physical properties of the full-fat mayonnaise were investigated by measuring viscosity, pH
value, color, and emulsion stability or creaming index. Textural properties including firmness, consistency, and
cohesiveness were evaluated using a texture analyzer. This study aimed to identify the effect of adding VRPO to the
mayonnaise formula on the physical and textural properties of the vegetable full-fat mayonnaise sample. The result
of this study found that the pH value of added VRPO (5, 10, and 15%) in all mayonnaise samples was higher
considerably (p<0.05) compared to the mayonnaise without VRPO addition. Moreover, the color of mayonnaise
from different vegetable oils when supplemented with VRPO was significantly decreased (p<0.05) in the L* values,
indicating a reduction in the lightness. Conversely, there was a significant increase (p<(0.05) in the a* values, showing
an increase in redness, and b* values that demonstrated an increase in yellowness, in all of the mayonnaise samples
when added with the VRPO. This study also highlighted that there was a significant difference (p<0.05) in the texture
between all mayonnaise samples, showing that supplemented VRPO in vegetable oils was giving a lower value of
firmness and consistency and a higher value of viscosity index. In conclusion, the addition of VRPO increases the
physical characteristics such as pH, color (redness and yellowness), and creaming index, as well as reduces the textural
features (firmness, and consistency) in full-fat mayonnaise.

Keywords: Full-fat mayonnaise; physical properties; textural properties; virgin red palm oil

ABSTRAK

Mayones ialah jenis produk emulsi minyak dalam air yang mengandung minyak sayuran sebagai fasa minyak
dan kuning telur (pengemulsi), cuka, garam, gula dan rempah (terutama mustard) sebagai fasa air. Dalam penelitian
ini mayones tinggi lemak berbahan dasar berbagai minyak sayuran (minyak bunga matahari, minyak bijan dan
minyak kelapa). Minyak sawit merah murni menggantikan minyak bunga matahari, minyak bijan dan minyak kelapa
ditambahkan kepada formula mayones sebagai komponen bioaktif 5%, 10% dan 15%. Sifat fizikal mayones tinggi
lemak dianalisis dengan mengukur viksositi, nilai pH, warna dan penstabil emulsi atau indeks krim. Sifat tekstur yang
meliputi kekerasan, ketekalan dan keterpaduan dinilai menggunakan penganalisis tekstur. Penelitian ini bertujuan
untuk mengenal pasti pengaruh penambahan minyak sawit merah dara ke dalam formula mayones terhadap sifat fizikal
dan tekstur sampel mayones tinggi lemak. Hasil penelitian ini menunjukkan bahwa terdapat perbezaan sifat fisikal
dan tekstur mayones tinggi lemak selepas mengaplikasikan penambahan minyak sawit merah dara ke dalam berbagai
jenis minyak sayuran (p<0.05). Kesimpulannya, penambahan minyak sawit merah dara berpengaruh terhadap fizikal
dan tekstur mayones tinggi lemak.

Kata kunci: Mayones tinggi lemak; minyak sawit merah dara; sifat fizikal; sifat tekstur
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INTRODUCTION

Mayonnaise, due to its distinct flavor and creamy texture,
is one of the most popular sauces in the world (Flamminii
et al. 2020; Nikzade, Tehrani & Saadatmand-Tarzjan
2011). It is made by gradually combining a mixture
of vegetable oil, egg yolk, vinegar, salt, sugar, and
spices (especially mustard) to generate an oil-in-water
emulsion with a 60 to 80% dispersed lipid phase (Morley
et al. 2016). In particular, fat is the main ingredient of
mayonnaise, which is typically produced from vegetable
oils (Depree & Savage 2001; Gorji et al. 2016). Vegetable
oils are mainly composed of triglycerides, which are ester
compounds made up of glycerol and an assortment of
saturated and unsaturated fatty acids. These triglycerides
contain dietary fatty acids necessary for the human body
(Kris-Etherton 2007). The fatty acids also vary in chain
length, number, and position of double bonds, as well as
isomerism (Kris-Etherton 2007). The variation of fatty
acids within vegetable oils affects a variety of mayonnaise
characteristics, such as nutritional, technological,
physical, and textural properties (Basuny & Al Marzooq
2011; Kovalcuks, Straumite & Duma 2016; Lioe 2015).
In general, vegetable oils contribute to the mouthfeel,
appearance, flavor, aroma, taste, texture, creaminess,
color, palatability, and even shelf life of the food emulsion
(Boye 2013; Mun et al. 2009; Running, Craig & Mattes
2015; Schalde, Mittermaier & Sanahuja 2022).

Sunflower oil (SFO), sesame oil (SO), and coconut
oil (CO) are types of vegetable oils widely used in
mayonnaise products (Leahu et al. 2022; Muhialdin et
al. 2019; Samsuri et al. 2022). Each of these oils has
different fatty acid characteristics. SFO has the highest
polyunsaturated fatty acids (PUFA) content among
other vegetable oils at 68.70%. SO has the highest
monounsaturated fatty acids (MUFA) content at 41.40%.
On the other hand, CO has the highest saturated fatty
acids (SFA) content at 92.00% (O’Brien 2009). Due to
the different fatty acid compositions, these vegetable
oils contribute to different properties of mayonnaise.
For example, SFO provides a light flavor and a smooth
texture (Patil & Benjakul 2019), SO adds a distinct
flavor and aroma (Gomez-Zavaglia et al. 2010), and CO
delivers a creamy texture and a slightly sweet flavor
(Bohm et al. 2000). Other than sensory properties, the
different fatty acid compositions in vegetable oils can
also affect the physical properties of food products
including rheological and viscosity characteristics as
shown by Yalcin, Toker and Dogan (2012). Thus, these
differences in fatty acid compositions from SFO, SO, and
CO could contribute to the diverse physical properties of
mayonnaise.

The properties of mayonnaise can be improved
through the fortification of natural components high
in antioxidant activity, which offer a health benefit
effect. One of the natural antioxidant sources is red
palm oil (RPO). RPO is one type of palm oil that does
not experience a refining and bleaching process and
thus retains its carotene (Tan et al. 2021). The carotene
concentration in RPO is approximately 500 ppm and
primarily consists of a-carotene (37%) and f-carotene
(47%), lycopene (1.5%), and cis-a-carotene (6.9%).
Additionally, this oil also contains approximately 800
ppm of vitamin E, with 70% of the content in the form of
tocotrienols, including a-, -, and y-tocotrienols, and 30%
as tocopherols (Mba, Dumont & Ngadi 2015; Qureshi
et al. 2018; Van Rooyen et al. 2008). Carotene acts as a
precursor of vitamin A that plays a vital role in sustaining
epithelial and mucous membranes, immune and red
blood cells, as well as the visual system (Pignitter et al.
2016). Since the human body cannot synthesize vitamin
A, the provitamin A must be ingested through animal
and plant-sourced foods (Pignitter et al. 2016).

Previous researchers have studied the effect of
RPO addition on food products, such as snacks, biscuits,
frying oil, margarine, shortening, spreads, and salad oil
(Tan et al. 2021). Ayu et al. (2020) used a mixture of RPO
and striped catfish oil to enhance the photo-oxidation
stability of mayonnaise. Samsuri et al. (2022) studied
the effect of high-shear homogenizer treatment on the
physical properties and structural stability of RPO and
palm oil (PO) based mayonnaise. Haniff et al. (2020)
used Carotino, a brand of RPO in Malaysia to increase
the oxidative stability of PO-based mayonnaise. These
researches showed that RPO is suitable to be incorporated
in mayonnaise and with acceptable sensory properties.

However, as far as we know, there is no study
focusing on the influence of VRPO (VRPO) on the
characteristics of full-fat mayonnaise based on edible
vegetable oils other than PO. Thus, this study aimed to
investigate the effect of VRPO addition on the physical
and textural properties of SO, SFO, and CO-based full-
fat mayonnaise. In this study, we used 12 formulas
of SO, SFO, and CO mayonnaise with different VRPO
concentrations (0, 5, 10, and 15%). This study is
expected to give new insights into the possibility of
VRPO utilization as a major ingredient of food products,
especially mayonnaise.

MATERIALS AND METHODS

MATERIALS
VRPO was kindly provided by PT. Nutri Palma



Nabati, Bogor, West Java, Indonesia. SFO (Mazola,
PT. Pan Pacific, Indonesia), SO (ABC, PT. Heinz ABC,
Indonesia), CO (Barco, PT. Barco Indonesia, Indonesia),
eggs, rice vinegar (Heinz, Indonesia), salt (Dolphin
Salt, Indonesia), sugar (Gulaku, PT. Sugar Group
Companies, Indonesia), mustard powder, xanthan
gum, and seasoning powder were obtained from a local
supermarket in South Tangerang, Banten Province,
Indonesia.

MAYONNAISE PREPARATION

Twelve mayonnaise formulas were prepared from SFO,
SO, and CO with different concentrations of VRPO (0,5,
10, and 15%). The oil phase consisted of a mixture of
vegetable oils and VRPO, while the water phase included
pasteurized egg yolk, rice vinegar, salt, sugar, mustard
powder, water, and seasoning powder. Table 1 shows
the ingredients of the water phase. Table 2 displays the
ingredients of mayonnaise formulas containing water
phase and oil phase composed of VRPO, SFO, SO, and
CO.

A standardized five-step process was employed,
utilizing both a lab-scale mixer (Turbo mixer, China)
and a hand mixer (Phillips, Japan). Initially, the water
phase ingredients, except xanthan gum, were combined
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using the turbo mixer for a duration of 2 min. The oil
phase ingredients, subsequently, were then slowly
introduced into the mixture, with vigorous mixing
continuing for 5 min until complete oil incorporation
was achieved. The previously dispersed xanthan gum
was added gradually to the mixer as the third step. After
combining all ingredients, the turbo mixer was operated
for an additional 2 min , followed by 1 minute of mixing
using a hand blender. Finally, to ensure objectivity
instrumental methods were employed to evaluate the
physical characteristics of the mayonnaise samples
(Susanti et al. 2022).

VISCOSITY MEASUREMENT

To measure the viscosity of the mayonnaise sample, a
viscometer (Brookfield, model DV-11+) was utilized at a
temperature of 23 °C. A spindle number 5 was used at a
speed of 2 rpm to measure the samples viscosity.

pH VALUE MEASUREMENT

To determine the pH value of the samples, a pH meter
(Mettler Toledo, United States) was utilized. To ensure
precise results, calibration was performed prior to pH
measurement using pH 4.00, 7.00, and 9.00.

TABLE 1. Ingredients of water phase within 39 g of total weight

No Ingredients Weight (g)
1 Pasteurized egg yolk 15
2 Vinegar 9.8
3 Sugar 5
4 Salt 0.2
5 Xanthan gum 0.2
6 Mustard powder 0.2
7 Seasoning powder 0.6
8 Water 8
Total 39

weight
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TABLE 2. Ingredients of twelve types of mayonnaise are given per 100 g sample. The percentage value following the formula’s
name represents the concentration of VRPO (w/w)

No F;r;r;lela Weleht (e Total Weight (g)
Water phase VRPO SFO SO CcO
1 SFO-0% VRPO 39 0 61 0 0 100
2 SFO-5% VRPO 39 5 56 0 0 100
3 SFO-10% VRPO 39 10 51 0 0 100
4 SFO-15% VRPO 39 15 46 0 0 100
5 S0-0% VRPO 39 0 0 61 0 100
6 S0-5% VRPO 39 5 0 56 0 100
7 SO-10% VRPO 39 10 0 51 0 100
8 SO-15% VRPO 39 15 0 46 0 100
9 CO-0% VRPO 39 0 0 0 61 100
10  CO-5% VRPO 39 5 0 0 56 100
11 CO-10% VRPO 39 10 0 0 51 100
12 CO-15% VRPO 39 15 0 0 46 100

COLOR EVALUATION

The evaluation of the mayonnaise sample color was
conducted using a Chroma Meter CR-410 (Konica
Minolta, Osaka, Japan) with illuminant D65. The sample
was uniformly distributed into a glass container, and
the color was measured at three distinct points. The
colorimetric parameters (L*, a*, and b*) were analyzed
based on the average of the three measurements. The
CIE Lab color space was used, in which L* represents
the lightness, ranging from 0 (black) to 100 (white); a*
indicates the degree of redness, from green (-a*) to red
(+a*); and b* denotes the degree of yellowness, from
blue (-b*) to yellow (+b*).

CREAMING AND THERMAL CREAMING (EMULSION
STABILITY TEST)
Each sample was weighed (8+1 g) and placed into
a cylindrical plastic tube container, which was then
subjected to centrifugation at 5,000 rpm for 20 minutes

to measure the creaming value at room temperature. The
creaming value was calculated by following Equation (1)
based on the method described by Rahmati, Tehrani and
Daneshvar (2014):

H
%H=H—><100 (D

where %H is the percentage of creaming; H represents
the height of the separated cream from the emulsion
and Ho represents the initial height of the emulsion in
the tube container. To determine thermal creaming, the
same procedure was followed, but the tube containers
were incubated at 80 °C for 20 min before centrifugation.

TEXTURE ANALYSIS

The firmness, consistency, and cohesiveness of the
samples were assessed using a TA-XT2 texture analyzer
(Stable Micro Systems, United Kingdom) at 25 °C
employing the back extrusion method according to the



method of Fernandesa and Mercedes Salas Mellado
(2018). The samples were carefully transferred to 150
mL cylindrical containers (80 mm height and 60 mm
internal diameter) up to the 125 mL mark. Compression
was applied using a 35-mm diameter disc (Stable Micro
Systems, UK) at a constant speed (1 mm/s) until a depth
of 40 mm was reached. Firmness, consistency, and
cohesiveness were then calculated from the force-time
curve. The maximum force, or peak force, was considered
a measure of firmness. The area under the curve was
taken as a measure of consistency, and the maximum
negative force, which is the negative region of the graph
produced on probe return, was taken as an indication of
the cohesiveness of the sample.

STATISTICAL ANALYSIS

Past software 4.11 was used to analyze the data
(Hammer, Harper & Ryan 2001). ANOVA test was used
to analyze the difference among the vegetable full-fat
mayonnaise groups. Next, the Tukey test was applied to
examine the dissimilarity between groups. A significant
value was set at p<0.05.

RESULTS AND DISCUSSION

VISCOSITY EVALUATION

Table 3 shows the viscosity properties of mayonnaise
samples. There was a significant difference (p<0.05)
observed in the viscosity between all mayonnaise
samples. The study by Depree and Savage (2001)
demonstrated that the addition of egg yolks, as well as

2847

other stabilizing agents such as dextrin and gum, could
enhance the viscosity of mayonnaise by introducing a
range of continuous phases.

Based on the viscosity properties measurements
presented in Table 3, the addition of varying amounts
of VRPO (5%, 10%, and 15%) to each mayonnaise
sample had a significant impact on reducing the
viscosity value of the mayonnaise samples. This result
is in accordance with a previous study conducted by
Kupongsak and Sathitvorapojjana (2017). Based on
Kupongsak and Sathitvorapojjana’s (2017) investigation,
there is a correlation between the fatty acid composition
and the viscosity level of mayonnaise. Specifically,
their findings align with the notion that an elevated
proportion of polyunsaturated fatty acid (PUFA) in the
mixture leads to increased viscosity.

The SFA, MUFA, and PUFA compositions of the
vegetable oils used in mayonnaise production as shown in
Table 4 were calculated based on O’Brien’s (2009) study.
In this study, VRPO was used instead of RPO. Here, it is
assumed that the fatty acid content of the VRPO we used
was similar to the RPO in O’Brien’s (2009) research. Table
4 indicated that SO had the highest MUFA content at
41.40%, SFO had the highest PUFA content at 68.70%, and
CO had the highest SFA content at 92.00%. Moreover, the
increase of VRPO concentration in mayonnaise samples
resulted in a decreasing trend of polyunsaturated fatty
acids (PUFA) content, as presented in Table 4. A study
highlighted that viscosity was positively correlated with
PUFA and negatively correlated with MUFA (Yalcin,
Toker & Dogan 2012). Thus, the reduction in PUFA
content ultimately led to a decrease in the viscosity value
of all mayonnaise samples.

TABLE 3. Viscosity and pH value of mayonnaise samples

Samples Viscosity (cP) pH
SFO-0% VRPO 127,333 £ 1,222¢ 4.00+0.02¢
SFO-5% VRPO 121,000 £ 1,000° 4.15+0.02°¢
SFO-10% VRPO 117,333 £ 416 4.16 £0.01°¢
SFO-15% VRPO 109,333 £416¢ 4.15+0.02°
S0-0% VRPO 187,066 + 2,809* 4.00+0.03¢
SO-5% VRPO 151,067 £ 1,361° 4.22+£0.01%°
SO-10% VRPO 142,067 £ 1,501°¢ 4.18+£0.01°¢
SO-15% VRPO 136,333 £ 1,405¢ 4.20 £0.01 2<
CO-0% VRPO 149,067 £2,213° 3.91+£0.05¢
CO-5% VRPO 86,733 £ 611" 4.25+0.02°
CO-10% VRPO 78,467 £9021 420+ 0.01%b¢
CO-15% VRPO 76,333 £305'1 4.18+£0.01°¢
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*Different letters within a column show significant differences between samples

TABLE 4. Calculated fatty acid composition from vegetable oils, which was adapted from O’Brein (2019)

Fatty acid composition (%)

Source of vegetable oil Saturated Fatty Acid  Mono Unsaturated Fatty ~Poly Unsaturated Fatty
(SFA) Acid (MUFA) Acid (PUFA)
Sunflower oil (SFO) 12.60 18.70 68.70
Sesame oil (SO) 15.10 41.40 43.50
Coconut oil (CO) 92.00 6.50 1.50
Red Palm oil (VRPO) 51.40 38.90 9.70
95% SFO: 5% VRPO 14.54 19.71 65.75
90% SFO : 10% VRPO 16.48 20.72 62.80
85% SFO: 15% VRPO 18.42 21.73 59.85
95% SO: 5% VRPO 16.92 41.28 41.81
90% SO: 10% VRPO 18.73 41.15 40.12
85% SO: 15% VRPO 20.55 41.03 38.43
95% CO: 5% VRPO 89.97 8.12 1.91
90% CO: 10% VRPO 87.94 9.74 2.32
85% CO: 15% VRPO 85.91 11.36 2.73

pH VALUE

As shown in Table 2, a significant difference (p<0.05)
was observed in the pH value of all mayonnaise samples
ranging from 3.91 to 4.25. It has been established that
maintaining the pH level of mayonnaise within the range
of 2.4 to 4.5 can prevent microbial growth that leads to
the degradation of mayonnaise products (McClements
2005). Thus, the pH of all mayonnaise samples was
consistent with the pH range suggested by McClements
(2005) to prevent microbial growth in mayonnaise. In
addition, this study found that mayonnaise with CO oil
had the lowest pH value (3.91) compared with SO and
SFO (4.00 and 4.00), which can be explained that CO
contains enormous saturated fatty acid that potentially
causes acidity to the mayonnaise rather than SO and
SFO that have high unsaturated oil fatty acids (O’Brien
2009).

COLOR EVALUATION

Food analysis commonly employs color measurement

as a tool to evaluate product quality during storage
and after specific process treatments (Al-Baarri et al.
2022, 2021; Susanti et al. 2021). Light absorption and
scattering are affected by the refractive index, droplet
concentration, size, and dispersion, as well as the
presence of chromophoric materials (McClements 2005).
The addition of VRPO to mayonnaise could decrease
the L-value (P <0.05), which might be attributed to
variations in light scattering among the samples (Table
5). Conversely, the incorporation of VRPO resulted
in rising a-value and b-value levels (P < 0.05), which
indicate an increase in yellowness in all of the mayonnaise
samples.

These findings support previous research reports,
which indicated that red palm oil has a significant
impact on decreasing lightness and increasing redness
and yellowness in mayonnaise samples (Loganathan
et al. 2020; Riyadi et al. 2016). This ability to induce
such changes is attributed to the high carotene content
in red palm oil, which has been estimated to range from
500 to 800 mg/kg (Loganathan et al. 2020; Riyadi et al.
2016). In addition, the correlation between color and



fatty acid composition in this study is consistent with
the findings of Kupongsak and Sathitvorapojjana (2017),
which showed that the brightness value of mayonnaise
produced from rice bran oil (RBO) with higher proportions
than coconut oil was greater, as RBO is dominant in
polyunsaturated fatty acids (PUFA).

STABILITY OF EMULSION (CREAMING INDEX
EVALUATION)

In this section, the effect of adding VRPO to mayonnaise
samples on emulsion stability was investigated. Figure
1A illustrates that the creaming index of mayonnaise
samples at room temperature significantly varies between
vegetable oils and mayonnaise with and without RVPO.
However, the percentage of RVPO addition did not
demonstrate significant differences among the samples. In

(McClements 20009).
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addition, the mayonnaise emulsion stability with adding
of VRPO tended to deteriorate when the temperature
increased to 80 °C.

Creaming pertains to the separation of phases due
to the upward movement of fat globules, which arises
from the difference in density between the continuous
and dispersed phases (McClements 2009; Nikzade,
Tehrani & Saadatmand-Tarzjan 2012; Liu, Xu & Guo
2007; Rahmati, Tehrani & Daneshvar 2012). The extent
of creaming in large globules is influenced by the
duration of storage (McClements 2009; Liu, Xu & Guo
2007). Electrostatic repulsion is the primary mechanism
that prevents droplet flocculation in protein-stabilized
emulsions, which occurs when emulsion droplets possess
electrically charged surfaces. This occurrence arises from
the adsorption of ionic or ionizable components like
surfactants, phospholipids, proteins, or polysaccharides

TABLE 5. Color evaluation of four types of mayonnaise

Value of Color (Mean = SD)

Sample Name

L* a* b*
SFO-0% VRPO 110.23 +0.01° -1.56 £0.02* 28.55+0.01
SFO-5% VRPO 79.00 + 0.02¢ 5.85+0.021 58.64 +0.02F
SFO-10% VRPO 75.94 £ 0.02° 10.83 £0.01°¢ 65.51+0.02¢
SFO-15% VRPO 73.66 + 0.02¢ 14.04 £0.07° 67.47+0.04°
SO-0% VRPO 88.26 £0.03¢ 5.52+0.04 29.34 +£0.02%
SO-5% VRPO 66.30 +0.041 6.86+0.02¢ 43.83+£0.021
SO-10% VRPO 64.45 +0.02 9.27+0.02F 49.98 £0.01"
SO-15% VRPO 64.57 £ 0.03% 11.37+£0.03¢ 53.68 £0.02¢
CO-0% VRPO 110.85 £ 0.04* -4.18£0.01' 38.44 +0.03}
CO-5% VRPO 76.97 £ 0.02¢ 6.64 +0.04" 62.30+0.03°¢
CO-10% VRPO 73.36 £0.02" 12.71 £0.05¢ 67.32£0.04¢
CO-15% VRPO 7222 +0.01° 15.70 £0.02° 70.34 +£0.03°
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Creaming index (%)

Creaming index (%)

FIGURE 1. Creaming index of vegetable full-fat mayonnaises at room temperature (A),
and hot temperature (B)

* Different letters within a column show significant differences between samples.

As indicated in Figure 1, all mayonnaise samples
exhibited oil separation, with the separated oil portion
ranging from 10.59% to 24.72% at room temperature
and between 24.69% and 73.43% at 80 °C. This indicates
that storage conditions at high temperatures may cause
the emulsion system in mayonnaise samples to become
unstable. The results of emulsion stability indicate that
adding VRPO during testing at room temperature renders
the emulsion system in mayonnaise samples slightly more
stable, as demonstrated by a decrease in oil separation in
the mayonnaise samples.

TEXTURAL PROPERTIES OF MAYONNAISE

The textural properties of all mayonnaise samples are
presented in Figure 2. As shown in Figure 2, the decrease
in firmness and consistency was related to the increasing
levels of VRPO. The firmness, expressed as hardness, is
the peak of the strength needed to change the dimensions

and the form of the object during compression (Setiani et
al. 2021), and consistency was quantified by evaluating
the area of the curve up to a certain point as a proxy
measure in this experiment (Liu, Xu & Guo 2007). The
reduction in firmness and consistency values in various
types of mayonnaise combined with 5%, 10%, and 15%
VRPO might be influenced by the fatty acid composition
(Kupongsak & Sathitvorapojjana 2017). The unsaturated
fatty acid composition of mayonnaise products probably
increased the firmness of mayonnaise. A study applying
sunflower and soybean oil at 75%, 60%, and 45% in
full-fat and low-fat mayonnaise found that sunflower
mayonnaise had a firmer texture compared to soybean
(Amin et al. 2014). Another study also found similar
results, showing that sunflower mayonnaise could lead
to higher firmness compared to soybean and sesame oils
(Chetana 2019). In addition, applying virgin coconut
oil that high in saturated oil for full-fat mayonnaise
produced lower firmness compared to mayonnaise made



with soybean oil (100%), and 50%:50% coconut oil and
soybean oil, by 30.28 and 16.18 g (Muhialdin 2019).
Therefore, mayonnaise formulations supplemented with
VRPO at concentrations of 5%, 10%, and 15% displayed
lower firmness values, which may be attributed to the
corresponding decrease in the creaming index since the
PUFA concentration in these samples was lower rather
than without VRPO addition.

Prior to being combined with VRPO at varying
percentages of 5%, 10%, and 15%, mayonnaise exhibited
a significantly lower cohesiveness attribute compared
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to when it was combined with the mentioned oil. It is
stated that a more negative cohesiveness value indicated
a stickier sample (Liu, Xu & Guo 2007). Generally,
different oil types could change the ratio of viscosity
between continuous and dispersed phases, which furtherly
governs the minimum size of droplets. However, the
viscosity of the samples might partially reflect the texture
parameters (Liu, Xu & Guo 2007). Figure 3 (From A to D)
illustrates the textural properties which include firmness,
consistency, cohesiveness, and index of viscosity of each
mayonnaise sample.
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FIGURE 2. Characteristics of vegetable full-fat mayonnaises for firmness (A),
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FIGURE 3. Textural properties of sunflower oil mayonnaise (A), sunflower + 5%
VRPO (B), sunflower + 10% VRPO (C), and sunflower + 15% VRPO (D)

CONCLUSIONS

In summary, the addition of VRPO had significant
impacts on the viscosity, color, pH, emulsion stability
or creaming index, and textural properties of various
vegetable full-fat mayonnaise. There was a significant
difference (p<0.05) was observed in the viscosity
between all mayonnaise samples. A significant difference
(p<0.05) was observed in the pH value of all mayonnaise
samples. A significant decrease (p<0.05) in the L*
values, indicating a reduction in the lightness of all
mayonnaise samples. Conversely, there was a significant
increase (p<(0.05) in the a* values, indicating a rise in
redness, and b* values, corresponding to a yellowness
increase, in all of the mayonnaise samples.
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