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Summary

The effects of ingredients on the quality and stability of two kinds of mayonnaise after
it has been stored in a refrigerator (t = 5–8 °C) and at room temperature (t = 20–25 °C)
were examined in this research. Fresh mayonnaise samples were examined by sensory
analysis (analytical descriptive test) and physico-chemical analyses (pH, acid and peroxide
values) first after being stored for one month and then after two months. The effects of in-
dividual factors were examined and the results were statistically valued. The results show
that fresh standard mayonnaise containing 75 % of oil as opposed to low-fat mayonnaise
(light mayonnaise containing 49 % of oil) gained higher grades for most sensory attributes.
Storage temperature, storage time and type of mayonnaise influence significantly (P �

0.001) the stability, homogeneity, mouth feeling, acid odour and flavour, rancidity, pH,
acid and peroxide values. At any point of storage and under both temperature regimes,
the samples of light mayonnaise had lower pH value and higher acid value in comparison
with standard mayonnaise. Regardless of storage conditions irrespective of the recipe for
their preparation, pH value was declining, whereas acid and peroxide values increased in
all types of mayonnaise. Some meaningful statistically significant correlations (r > 0.70)
exist between sensory and physico-chemical parametres of mayonnaise.

Key words: mayonnaise, storage, deterioration, sensory attributes, physico-chemical para-
meters

Introduction

Mayonnaise is oil in water (o/w) emulsion (1,2). Al-
though its shelf life is limited, mayonnaise is an impor-
tant foodstuff both for culinary art and in food industry.
Hence from the nutritional standpoint, composition and
stability of mayonnaise are essential factors. Standard
recipes are based on mayonnaise with 40 to 80 % of oil.
However, demand for low-fat mayonnaise has been ris-
ing. To produce light mayonnaise, fat from the basic for-
mula for the preparation of mayonnaise shall be replaced
by other ingredients while preserving its viscosity, tex-
ture, mouth feeling, taste and flavour to a highest possi-

ble degree. Conventional wisdom tells us that flavour of
food with low fat content or fat-free ones differs conside-
rably in flavour from food with normal fat content.
Food with a high fat content produces a pleasant, smooth
flavour, which can even linger on the palate long after
eating it. Viscosity of the aqueous phase in low-fat may-
onnaise is increased by additives (hydrocolloids), which
increase density and contribute to stability of the emul-
sion by avoiding coalescence (3,4).

When planning commercial production of mayon-
naise, attention should be paid to the size and shape of
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particles of basic ingredients (5,6). Furthermore, the dis-
tribution of particles during the disperse phase should
be considered since it affects its texture (6) defined as
density, smoothness (softness) and creaminess (7). The
distribution of oil or water in mayonnaise also results in
characteristic flavour (8,9), due to the fact that lipofile ar-
omatic components are concentrated in the lipid phase.

Mayonnaise has a low pH value (3.7–4.2) (3,10) and
water activity (0.93–0.95) (10,11). By adding acetic acid
to prevent growth of vegetative cells of pathogen micro-
organisms (3) and potassium sorbate as an antifungal
agent (11), microbiological deterioration of mayonnaise
is controlled. Examination the relations between ingredi-
ents and pH value of mayonnaise showed that salt and
sugar decrease pH value of mayonnaise, while oil, mus-
tard and pepper increase it (12).

During storage mayonnaise may be affected by a
number of factors causing deterioration (physical desta-
bilisation, chemical oxidation, hydrolysis and microbio-
logical), which interact. With ageing mayonnaise be-
comes thinner, while storage at high temperature leads
to dissociation of mayonnaise emulsion (1,13). Due to
oxidative decomposition of different ingredients of may-
onnaise (particularly oil), rancidity and other undesired
odours and tastes appear (14,15). Also the concentration
and the type of used salt have a highly significant influ-
ence on auto-oxidation (16). A high content of salt in the
aqueous phase has decisive influence in controlling mi-
crobiological deterioration of mayonnaise. Therefore, the
determination of the peroxide value is commonly done
by means of method for the establishment of the oxida-
tion degree and the quantity of free fatty acids is used
to determine the degree of hydrolysis (17). Lipid oxida-
tion and hydrolysis in mayonnaise at temperatures be-
tween 2 and 5 °C are significantly slower than at tem-
peratures between 4 and 10 °C (18) and the degree of
flavour deterioration was higher in mayonnaise with
normal oil content than in low-fat mayonnaise (11). Sta-
bility of mayonnaise is also affected by temperature, oil
content and the type of packing material examined by
numerous researchers (4,11,19).

The paper is part of a wider research where we
have studied the influence of the composition on quality
and stability (shelf life) of mayonnaise by means of sen-
sory, physico-chemical, microbiological, rheological and
instrumental analyses. Our efforts focus on highlighting
the problems associated with storage and its impact on
sensory quality as well as certain changes affecting
physico-chemical characteristics of mayonnaise with dif-
ferent oil content.

Materials and Methods

The experiment is based on input material provided
by two kinds of commercial mayonnaise (vacuum ho-
mogenisation) of Slovenian manufacturers:

1. Standard mayonnaise containing 75 % of vegeta-
ble oil, and

2. Light mayonnaise containing 49 % of vegetable
oil and added stabilising agent.

Both types of mayonnaise contain egg yolk, vinegar,
mustard, sugar, spices and preservatives (Na-benzoate

0.1 % and K-sorbate 0.1 %). The mayonnaise samples
were aseptically packed in controlled atmosphere in
glass packaging (jars of 310 g) and closed with twist-off
lids. Immediately after preparation, the samples were
transported to the laboratory using a cold chain. They
were stored for one and two months at two temperature
regimes: in a refrigerator at the temperature between 5
and 8 °C (t1) and at room temperature between 20 and
25 °C (t2).

When examining the samples, the focus was on sta-
bility and effect of composition on the quality of the
tested mayonnaise. Fresh mayonnaise and mayonnaise
after being stored for two months were analysed on sen-
sory qualities, pH, acid and peroxide values. The mea-
surement of pH value and sensory analysis were also
carried out after one month of storage. The experiment
was conducted in three repetitions and the results were
statistically evaluated.

Sensory analysis

For the purpose of evaluating sensory qualities, a
commission composed of three qualified and experi-
enced tasters trained in the field of emulsions was ap-
pointed, while sensory attributes of coded mayonnaise
samples were tasted in a standard sensory laboratory (in
order to guarantee objectivity as far as the sample brand
names are concerned). The samples were evaluated by
the same sensory commission. Strict confidentiality rules
were observed during testing.

All testing posts in the sensory laboratory had iden-
tical conditions. The room temperature was approxi-
mately 20 °C and relative humidity was between 60 and
75 %. Lighting of the room was also the same through-
out the experiment. The commission were given repre-
sentative mayonnaise samples of 5 g placed on white
china plates. The sensory commission assessed the sam-
ples separately one by one in groups composed of 6
samples. To neutralise the taste, the commission used
the middle part of white bread and tepid lemon-fla-
voured water (concentration 1 %). The break between
the groups to be tasted was one hour. At all times of
tasting of the stored mayonnaise, fresh standard mayon-
naise was provided as reference sample. The test had
three rounds, meaning that each mayonnaise sample
had been prepared by following the same recipe in three
batches.

For the purpose of evaluation, the commission de-
cided in favour of and applied the analytical-descriptive
test on the basis of a preliminary testing. The analysis
was performed by scoring sensory attributes by assign-
ing a non-structured scale from 1 to 7 points, where
higher score means more expressed attribute. Sensory
descriptors of mayonnaise are the following:

¿ Appearance: colour hue (intensity of yellow colo-
ur), stability of emulsion, shine

¿ Odour: odour characteristic, acid odour
¿ Flavour: flavour characteristic, acid flavour, after

taste, saltiness, rancidity
¿ Texture: density, homogeneity, mouth feeling
¿ Overall acceptability
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Physico-chemical analyses

¿ pH value was measured directly using a pH me-
ter (Testosterm 2300) with combined glass elec-
trode.

¿ acid value (AV) was determined by using 5.0 g of
thoroughly stirred mayonnaise which was mixed
with 100 mL of distilled water. Titration was car-
ried out with 0.1 M NaOH using as indicator 1 %
ethanol solution of phenolphtalein.

AV
V

m
�

�10
/1/

V = volume of 0.1 M solution of NaOH (mL)
m = mass of mayonnaise sample (g)

¿ Determination of peroxide value (PV) using the
modified method according to (17,20,21).

Extraction of oil from mayonnaise

To approximately 10 g of mayonnaise in an Erlen-
meyer flask about 25 mL of ether was added. The flask
was covered and the mixture was stirred for 15 min.
Then 5 g of anhydrous sodium sulphate was added in
order to remove water from the mixture. Samples were
filtered using a folded filter paper into a flask with a
round bottom and ether was evaporated in a Devarot
apparatus (Elektromedicina – Ljubljana).

Statistics

Statistical analysis was conducted on the data using
statistical software package SAS-STAT (22). Analysis of
variance for all attributes was done using the least
square method in the general linear model procedure
(GLM). The statistical model for sensory and physico-

-chemical parameters includes the effect of the mayon-
naise composition (M), storage temperature (t), storage
time (t), repetition (R), and assessor parallel (P).

yijklmn = � + Mi + tj + tk + Rl + Pm + eijklmn /2/

where yijklmn is the measured value, � population mean,
Mi the effect of mayonnaise composition (i = S – stan-
dard; i = L – light), tj = effect of storage temperatures (j
= 1: 5–8 °C; j = 2: 20–25 °C), tk effect of storage time (k =
0: time 0; k = 1: after one month; k = 2: after two
months), Rl effect of repetition (l = 1–3), Pm = effect of
assessor or parallel (m = 1–3), eijklmn random error. The
mean value for experimental groups was calculated us-
ing the LSM procedure (P � 0.05) (22). The correlation
coefficient within sensory and physico-chemical param-
eters is calculated using CORR with SAS (22).

Results and Discussion

The results of sensory and physico-chemical analy-
ses are shown in Tables 1–5.

Coefficient of variability and sources of variability
Among all sensory attributes on the basis of KV

(%), rancidity shows the greatest fluctuations, but not in
the difference between minimum and maximum value,
while saltiness varies less than other attributes (Table 1).
A high degree of variability was associated with perox-
ide value, while pH value was less variable.

All sensory attributes and physico-chemical param-
eters of mayonnaise were significantly affected by the
mayonnaise type and storage time. Storage temperature
affected significantly only the physico-chemical parame-
ters and some sensory attributes.

R. KARAS et al.: Sensory Quality of Standard and Light Mayonnaise, Food Technol. Biotechnol. 40 (2) 119–127 (2002) 121

Table 1. Basic statistical parameters, sources of variability and their significance

Statistical parameter Sources of variability (significance)
N x Min Max SD KV (%) M t t R P M*t*t Rsd

Sensory attributes (1–7 points)
Colour hue1 108 3.73 2.00 5.00 0.64 17.23 *** ns *** ns ns ns 0.34
Stability 108 6.44 4.50 7.00 0.72 11.12 *** *** *** * ns *** 0.38
Shine 108 5.79 4.50 7.00 0.70 12.16 *** ns *** ns * ns 0.31
Density1 108 4.70 3.00 5.50 0.71 15.04 *** ** *** ns ns * 0.39
Homogeneity 108 5.68 4.50 7.00 0.69 12.24 *** ns *** ns ns *** 0.33
Mouth feeling 108 5.47 4.00 6.50 0.93 17.07 *** ns ** ns ** *** 0.45
Odour characteristic 108 5.51 4.50 7.00 0.44 7.98 *** ns *** ns ** ns 0.33
Acid odour 108 2.55 1.50 4.00 0.69 27.19 *** ns ** *** ns *** 0.51
Flavour characteristic 108 5.31 4.00 6.50 0.60 11.29 *** *** *** ns * ns 0.45
Acid flavour1 108 4.69 4.00 6.00 0.59 12.60 *** ns *** *** ** *** 0.40
After taste 108 1.26 1.00 2.00 0.37 29.47 *** * * ns ns * 0.28
Saltiness1 108 4.00 3.00 4.50 0.26 6.39 *** ns *** * *** ns 0.20
Rancidity 108 1.30 1.00 3.50 0.62 47.47 ** *** *** ns ns *** 0.33
Overall acceptability 108 5.32 4.00 6.50 0.59 10.99 *** *** *** ns ns ns 0.43

Physico-chemical parameters

pH value 36 4.06 3.27 4.38 0.37 9.11 *** *** *** ns ns *** 0.03
Acid value (mL NaOH/g) 48 7.19 5.36 11.13 1.73 24.02 *** *** *** *** ns *** 0.18
Peroxide value (mmol O2/kg) 48 1.57 0.53 3.18 0.95 60.59 *** *** *** *** ns *** 0.16

N – number of tests; x – average value; Min – minimum value; Max – maximum value; SD – standard deviation; KV (%) – coeffi-
cient of variability; M – effect of mayonnaise; t – effect of temperatures; t – effect of time; R – effect of repetition (batch); P – effect of
assessor or parallel; M*t*t – triple interaction (effect of mayonnaise type, storage temperatures and storage time); *** (P � 0.001) –
statistically very highly significant; ** (P � 0.01) – statistically highly significant; * (P � 0.05) – statistically significant; ns (P > 0.05) –
statistically non-significant; Rsd – residual standard deviation; 1 – 4.00 points – optimal expressed sensory attribute.



Calculated interactions showed that the type of
mayonnaise together with temperature and storage time
significantly influence most of the rheological and fla-
vour sensory qualities and all valued physico-chemical
parameters, which is confirmed by the findings (4,11,19).

Effect of type of mayonnaise
Fresh mayonnaise

A comparison between fresh standard mayonnaise
containing 75 % of oil and light mayonnaise with 49 %
of oil showed statistically significant differences in col-
our hue, shine, density, homogeneity, mouth feeling,
acid odour and flavour, after taste, overall acceptability
and acid value (P � 0.001), as well as in odour character-
istic (P � 0.05) (Table 2).

Colour of light mayonnaise was evaluated as too
pale and dense, mainly due to thickening agents, which
is confirmed by the findings (3,4,6). In standard mayon-
naise there was strong acid odour, which was also re-
flected on acid flavour, whereas in light mayonnaise it
was less pronounced. After taste in fresh standard may-
onnaise was not detected, but it was clearly perceived in
light mayonnaise. The distribution of oil in mayonnaise
also affected a number of sensory attributes, such as fla-
vour (8,9). Fresh standard mayonnaise samples were
better evaluated than light ones in terms of shine, ho-
mogeneity, mouth feeling and overall acceptability.

Acid value of fresh light mayonnaise was higher
than of standard one. Fresh mayonnaise samples did not
differ in pH and peroxide values. pH value of our may-
onnaise types was similar to data refered by (10,11).

Mayonnaise after cold storage

After one month of cold storage at 5–8 °C, mayon-
naise samples with different oil content differed signifi-
cantly in colour hue, shine, density, homogeneity and
mouth feeling (P � 0.001), as well as in the flavour char-
acteristic (P � 0.01) and stability, odour characteristic
and saltiness (P � 0.05) (Table 2).

In comparison with fresh mayonnaise samples, the
colour hue of standard mayonnaise was assessed near
ideal (4.00 points), while light mayonnaise samples were
rather pale. Shine and homogeneity improved in all
mayonnaise types although standard mayonnaise had a
better score than the light one. Density of standard may-
onnaise had an optimal score, light mayonnaise samples
were evaluated as too thick. After one month of storage,
density of all mayonnaise samples decreased probably
due to change of emulsion structure.

After two months of cold storage the most significant
differences between two types of mayonnaise were
noted (P � 0.001) in colour hue, shine, density, odour
characteristic, acid and peroxide values, while the differ-
ences in homogeneity (P � 0.01) were less distinct, and
the least differences were noted regarding stability,
mouth feeling, acid flavour and saltiness (P � 0.05).

After two months of storage, colour hue was very
close to that of a fresh mayonnaise. Shine improved
during storage and became glossier and more pro-
nounced in standard mayonnaise. Density of mayon-
naise decreased, and while standard samples remained
too thick, light mayonnaise approached optimal me-
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Table 2. Effect of the type of mayonnaise on their sensory attributes and physico-chemical parameters

Storage temperature t1 t1 t2

Storage time t0 t1 t2 t1 t2

Type of mayonnaise S L Sign. S L Sign. S L Sign. S L Sign. S L Sign.

Sensory attributes (1–7 points)

Colour hue1 4.39 3.39 *** 3.94 2.94 *** 4.28 3.11 *** 4.22 3.00 *** 4.33 3.39 ***

Stability 7.00 7.00 – 5.89 6.33 * 6.67 7.00 * 5.50 6.22 ** 5.17 6.50 ***

Shine 6.22 4.94 *** 6.44 5.17 *** 6.56 5.33 *** 6.67 5.39 *** 6.28 5.33 ***

Density1 4.50 5.44 *** 4.06 5.22 *** 4.39 5.33 *** 3.78 5.17 *** 3.78 4.78 **

Homogeneity 6.17 4.78 *** 6.56 5.06 *** 6.11 5.44 ** 6.44 5.06 *** 5.94 5.61 **

Mouth feeling 6.44 4.11 *** 6.06 5.11 *** 6.17 5.33 * 5.94 5.06 *** 6.17 4.72 ***

Odour characteristic 5.61 5.17 * 6.11 5.67 * 5.67 5.11 *** 5.50 5.78 ns 5.61 5.17 ***

Acid odour 3.17 1.89 *** 2.28 2.06 ns 2.67 3.06 ns 2.44 2.72 ns 2.33 2.94 *

Flavour characteristic 5.67 5.28 ns 6.06 5.56 ** 5.11 5.06 ns 5.17 5.50 ns 4.94 4.39 ***

Acid flavour1 5.28 4.22 *** 4.39 4.22 ns 4.83 5.28 * 4.33 4.83 ns 4.56 4.78 ns

After taste 1.00 1.61 *** 1.06 1.39 ns 1.06 1.06 ns 1.67 1.17 ** 1.06 1.44 *

Saltiness1 3.78 3.89 ns 4.00 4.17 * 4.00 4.17 * 4.17 4.00 ns 4.00 4.17 *

Rancidity 1.00 1.00 – 1.00 1.00 - 1.56 1.22 ns 1.28 1.00 * 1.61 2.89 ***

Overall acceptability 5.94 5.28 *** 5.56 5.28 ns 5.61 5.17 ns 4.78 5.33 ** 5.33 4.39 ***

Physico-chemical parameters

pH value 4.36 4.32 ns 4.33 4.27 ns 4.22 4.16 ns 3.76 3.89 * 3.43 3.28 *

Acid value (mL NaOH/g) 5.66 6.55 *** – – – 6.49 6.98 *** – – – 8.55 11.07 ***

Peroxide value (mmol O2/kg) 0.67 0.77 ns – – – 1.73 2.55 *** – – – 2.54 2.86 **

t1 = 5–8 °C; t2 = 20 – 25 °C; t0 – fresh mayonnaise (tests start); t1 – one-month storage; t2 – two-months storage; S – standard mayon-
naise; L – light mayonnaise; *** (P � 0.001) – statistically very highly significant; ** (P � 0.01) – statistically highly significant; * (P � 0.05)
– statistically significant; ns (P > 0.05) – statistically non-significant; 1 – 4.00 points – optimal expressed sensory attribute.



dium density. Standard mayonnaise had more charac-
teristic odour than light one.

Acid value increased strongly in all samples, stan-
dard mayonnaise had lower acid and peroxide values in
comparison with light mayonnaise. In comparison with
standard mayonnaise, after both storage times and tem-
peratures, light mayonnaise with greater water content,
contained more bacteria according to standard plate
count, among which lactic acid bacteria. Because of the
activity of lactic acid bacteria, pH value of mayonnaise
during storage was declining, while the acid value was
rising (our unpublished data).

Mayonnaise after storage at room temperature

After one month of storage at room temperature (20–
25 °C), two types of mayonnaise differed significantly in
majority of analysed attributes except in odour and fla-
vour components (Table 2). Light mayonnaise became
pale, and also in standard mayonnaise the hue of yellow
colour was less expressive but shine improved in both
types of mayonnaise. Major changes occurred regarding
density, which dropped significantly, primarily in stan-
dard mayonnaise becoming sensorially unacceptable.
Light mayonnaise samples were assessed as being exces-
sively dense. Storage at room temperature leads to dis-
sociation of mayonnaise emulsion, which is in accor-
dance with published data (1,13). After one month of
storage at room temperature, light mayonnaise had
better mouth feeling than fresh samples although it was
still inferior to standard mayonnaise.

After two months of storage at room temperature,
both types of mayonnaise were altered considerably (P �

0.001) in colour hue, stability, shine, mouth feeling,
odour characteristic, flavour characteristic, rancidity,
overall acceptability and acid value. The type of mayon-

naise had a statistically significant effect on density, ho-
mogeneity and peroxide value (P � 0.01), as well as on
acid odour, after tastes, saltiness, and pH value (P �

0.05).
After two months of storage, colour hue improved

with respect to one month of storage in all mayonnaise
samples and approached values of fresh mayonnaise.
Stability of light mayonnaise was better than of stan-
dard samples, where it decreased from one month to the
next. Standard mayonnaise had a more distinct shine in
comparison with light mayonnaise. After two months of
storage, standard mayonnaise had better mouth feeling
in comparison with one month of storage at the same
temperature, while light mayonnaise deteriorated.
Odour characteristics of mayonnaise types after two
months of storage at room temperature were equally
evaluated as in the fresh samples. Flavour characteristic
strongly deteriorated in all samples of mayonnaise.
High storage temperature strongly influenced rancidity
with storage time (the same as in ref. 14,15,18), and it
was even more pronounced in light mayonnaise. Over-
all acceptability was assessed as significantly higher in
standard mayonnaise in comparison with light mayon-
naise.

After two months of storage, mayonnaise types
with different oil content differed in acid value, which
sharply increased in light mayonnaise.

Effects of storage temperature

Standard mayonnaise

Table 3 shows a statistically significant increase (P �

0.01) of pH value of one-month cold stored standard
mayonnaise. In addition, cold storage also significantly
increases (P � 0.05) odour, flavour, acid odour and acid
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Table 3. Effect of storage temperature on sensory attributes and physico-chemical parameters of mayonnaise

Type of mayonnaise S L
Storage time t1 t2 t1 t2

Storage temperature t1 t2 Sign. t1 t2 Sign. t1 t2 Sign. t1 t2 Sign.
Sensory attributes (1–7 points)

Colour hue1 3.94 4.22 ns 4.28 4.33 ns 2.94 3.00 ns 3.11 3.39 **
Stability 5.89 5.50 ns 6.67 5.17 *** 6.33 6.22 ns 7.00 6.50 **
Shine 6.44 6.67 ns 6.56 6.28 ns 5.17 5.39 ns 5.33 5.33 ns
Density1 4.06 3.78 ns 4.39 3.78 ** 5.22 5.17 ns 5.33 4.78 **
Homogeneity 6.56 6.44 ns 6.11 5.94 ns 5.06 5.06 ns 5.44 5.61 ns
Mouth feeling 6.06 5.94 ns 6.17 6.17 ns 5.11 5.06 ns 5.33 4.72 **
Odour characteristic 6.11 5.78 * 5.67 5.61 ns 5.67 5.50 ns 5.11 5.17 ns
Acid odour 2.28 2.72 * 2.67 2.33 ns 2.06 2.44 ns 3.06 2.94 ns
Flavour characteristic 6.06 5.50 * 5.11 4.94 ns 5.56 5.17 ns 5.06 4.39 **
Acid flavour1 4.39 4.83 * 4.83 4.56 ns 4.22 4.33 ns 5.28 4.78 **
After taste 1.06 1.17 ns 1.06 1.06 ns 1.39 1.67 ns 1.06 1.44 *
Saltiness1 4.00 4.00 – 4.00 4.00 - 4.17 4.17 ns 4.17 4.17 –
Rancidity 1.00 1.00 – 1.56 1.61 ns 1.00 1.28 * 1.22 2.89 ***
Overall acceptability 5.56 5.33 ns 5.61 5.33 ns 5.28 4.78 * 5.17 4.39 ***

Physico-chemical parameters

pH value 4.33 3.89 ** 4.22 3.43 *** 4.27 3.76 ** 4.16 3.28 ***
Acid value (mL NaOH/g) – – – 6.49 8.55 *** – – – 6.98 11.07 ***
Peroxide value (mmol O2/kg) – – – 1.73 2.54 *** – – – 2.55 2.86 ***

t1 = 5–8 °C; t2 = 20–25 °C; t1 – one-month storage; t2 – two-months storage; S – standard mayonnaise; L – light mayonnaise; *** (P �

0.001) – statistically very highly significant; ** (P � 0.01) – statistically highly significant; * (P � 0.05) – statistically significant; ns (P >
0.05) – statistically non-significant; 1 – 4.00 points – sensory expressed optimal attribute.



flavour. All these attributes were better evaluated after
storage at a lower temperature.

After two months, standard mayonnaise types stored
at different temperatures showed significantly altered (P
� 0.001) stability, pH, acid and peroxide values and also
significantly (P � 0.01) affected density. Cold stored
samples were in comparison with those stored at room
temperature more dense and stabile, they had a higher
pH value, lower acid and peroxide values.

Light mayonnaise

One month of storage of light mayonnaise under
two temperature regimes had a statistically significant
influence on pH value (P � 0.01) as well as on rancidity
and overall acceptability (P � 0.05) (Table 3). Cold stored

samples had a higher pH value, better overall accept-
ability, whereas rancidity developed at higher tempe-
rature.

After two months of storage at different tempera-
tures, the samples of light mayonnaise showed signifi-
cant differences as regards rancidity, overall acceptabil-
ity, pH, acid and peroxide values (P � 0.001), colour
hue, stability, density, mouth feeling, flavour character-
istic and acid flavour (P � 0.01) as well as after taste (P �

0.05). Cold stored samples had better sensory quality for
the majority of evaluated attributes: lower acid and per-
oxide values, lower rancidity, better overall acceptability
and higher pH value than mayonnaise stored at room
temperature.
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Table 4. Effect of storage time on sensory attributes and physico-chemical parameters of mayonnaise

Storage temperature t1 t2

Storage time t0 t1 t2 Sign. t0 t1 t2 Sign.
S T A N D A R D M A Y O N N A I S E

Sensory attributes (1–7 points)
Colour hue1 4.39b 3.94a 4.28b * 4.39a 4.22a 4.33a ns
Stability 7.00b 5.89a 6.67b *** 7.00c 5.50b 5.17a ***

Shine 6.22a 6.44ab 6.56b ns 6.22a 6.67b 6.28a **

Density1 4.50b 4.06a 4.39ab ns 4.50b 3.78a 3.78a ***

Homogeneity 6.17a 6.56b 6.11a * 6.17ab 6.44b 5.94a **

Mouth feeling 6.44a 6.06a 6.17a ns 6.44b 5.94a 6.17ab *

Odour characteristic 5.61a 6.11b 5.67a * 5.61a 5.78a 5.61a ns
Acid odour 3.17b 2.28a 2.67ab ** 3.17b 2.72ab 2.33a **

Flavour characteristic 5.67b 6.06b 5.11a ** 5.67b 5.50b 4.94a ***

Acid flavour1 5.28c 4.39a 4.83b *** 5.28b 4.83ab 4.56a **

After taste 1.00a 1.06a 1.06a ns 1.00a 1.17a 1.06a ns
Saltiness1 3.78a 4.00b 4.00b * 3.78a 4.00b 4.00b ns
Rancidity 1.00a 1.00a 1.56b ** 1.00a 1.00a 1.61b ***

Overall acceptability 5.94a 5.56a 5.61a ns 5.94b 5.33a 5.33a **

Physico-chemical parameters

pH value 4.36b 4.33b 4.22a *** 4.36c 3.89b 3.43a ***

Acid value (mL NaOH/g) 5.66 – 6.49 *** 5.66 – 8.55 ***

Peroxide value (mmol O2/kg) 0.67 – 1.73 *** 0.67 – 2.54 ***

L I G H T M A Y O N N A I S E

Sensory attributes (1 – 7 points)
Colour hue1 3.39b 2.94a 3.11ab * 3.39b 3.00a 3.39b *

Stability 7.00b 6.33a 7.00b *** 7.00b 6.22a 6.50a **

Shine 4.94a 5.17ab 5.33b * 4.94a 5.39b 5.33b *

Density1 5.44b 5.22a 5.33ab ns 5.44b 5.17ab 4.78a **

Homogeneity 4.78a 5.06a 5.44b ** 4.78a 5.06a 5.61b ***

Mouth feeling 4.11a 5.11b 5.33b *** 4.11a 5.06c 4.72b ***

Odour characteristic 5.17a 5.67b 5.11a ** 5.17a 5.50b 5.17a *

Acid odour 1.89a 2.06a 3.06b *** 1.89a 2.44b 2.94b **

Flavour characteristic 5.28ab 5.56b 5.06a ns 5.28b 5.17b 4.39a ***

Acid flavour1 4.22a 4.22a 5.28b *** 4.22a 4.33a 4.78b *

After taste 1.61b 1.39b 1.06a ** 1.61a 1.67a 1.44a ns
Saltiness1 3.89b 4.17a 4.17a *** 3.89a 4.17b 4.17b *

Rancidity 1.00a 1.00a 1.22b ** 1.00a 1.28a 2.89b ***

Overall acceptability 5.28a 5.28a 5.17a ns 5.28c 4.78b 4.39a ***

Physico-chemical parameters

pH value 4.32c 4.27b 4.16a *** 4.32c 3.76b 3.28a ***

Acid value (mL NaOH/g) 6.55 – 6.98 ** 6.55 – 11.07 ***

Peroxide value (mmol O2/kg) 0.77 – 2.55 *** 0.77 – 2.86 ***

t1 = 5–8 °C; t2 = 20–25 °C; t0 – fresh mayonnaise (test start); t1 – one-month storage; t2 – two-months storage; *** (P � 0.001) – statisti-
cally very highly significant; ** (P � 0.01) – statistically highly significant; * (P � 0.05) – statistically significant; ns (P > 0.05) – statisti-
cally non-significant; a,b,c- average value within individual group are not significant (P > 0.05); 1 – 4.00 points – optimal expressed
sensory attribute.



Effect of storage time

Standard mayonnaise
The storage time in the case where the samples

were kept in a cold place (t1 = 5–8 °C) had a significant
effect (P � 0.001) on stability, acid flavour, pH, acid and
peroxide values (Table 4). The length of storage at room
temperature (t2 = 20–25 °C) had a significant influence
(P � 0.001) on mayonnaise stability, density, flavour
characteristic, rancidity, pH, acid and peroxide values.

At a higher storage temperature, stability of stan-
dard mayonnaise was deteriorating throughout the stor-
age, while at a lower temperature, it occurred only after
the first month. Acid flavour of mayonnaise lowered
significantly after the first month in the refrigerator, but
increased again after the second month. pH value de-
clined markedly at higher storage temperature, whereas
acid and peroxide values increased.

After the first month of storage of standard mayon-
naise at room temperature, its density decreased, which
was preserved even after the second month of storage.
During storage flavour characteristic and overall accept-
ability deteriorated. Rancidity in mayonnaise was de-
tected only after two months of storage.

Light mayonnaise
Storage time had a significant impact (P � 0.001) on

stability, mouth feeling, acid odour and flavour, salti-
ness, pH and peroxide values for samples stored at t1 =
5–8 °C (Table 4). When stored at room temperature (t2 =
20–25 °C), the storage time had a significant influence (P
� 0.001) on homogeneity, mouth feeling, flavour charac-
teristic, rancidity, overall acceptability, pH, acid and
peroxide values.

After one month of cold storage, stability of light
mayonnaise deteriorated, while after two months it was
at the same level as stability of fresh mayonnaise. Dur-
ing storage, mouth feeling improved, acid odour and
flavour increased, while pH value dropped, particularly
at higher temperature, probably due to activity of Lactic
acid bacteria. After a two-month storage, peroxide value
of mayonnaise increased, particularly at higher tempera-
ture accelerating lipid oxidation.

The homogeneity was improved and the flavour
characteristic deteriorated in light mayonnaise after stor-
age at room temperature. Rancidity and acid value in
mayonnaise increased, while overall acceptability de-
creased.

Correlations
Table 5 shows that mayonnaise shine is in negative

correlation with density and in positive correlation with
homogeneity. Consequently, it means that mayonnaise
with better shine is also less thick and more homoge-
nous. Shine and homogeneity are in positive correlation
with the mouth feeling. Mayonnaise with more pro-
nounced acid odour had a higher acid flavour. Rancid-
ity is in negative correlation with pH value meaning
that lipid oxidation increased in more acid conditions.
There is a positive correlation between rancidity and
acid value or peroxide value. Negative correlations exist
between the overall acceptability of the mayonnaise and
the acid value, which results in a high score for overall

acceptability in mayonnaise with low acid value. The
acid value is in positive correlation with the peroxide
value, and both are in negative correlation with the pH
value.

Calculated high correlations between chemical indi-
cators of lipid degradation in mayonnaise (acid and per-
oxide values) and their sensory attributes of rancidity
give an indication of appropriate selected chemical meth-
ods.

Microstructure of mayonnaise with different oil
content

The microstructure (microscope: AMR LEITZ 1605
T) of fresh standard mayonnaise shows smaller oil drop-
lets and their better dispersion in comparison with fresh
light mayonnaise with greater content of water phase
(Figs. 1 and 2) what confirms the findings of other re-
searches (1,2).

Conclusions

The results of sensory and physico-chemical analy-
ses of mayonnaise lead to the following conclusions:
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Fig. 1. Microstructure of fresh standard mayonnaise (� 2120)

Table 5. Selected (r > 0.70) correlation coefficients between cer-
tain quality parameters of mayonnaise

Correlation coefficient
Shine vs. Density – 0.73***

Homogeneity 0.78***
Density vs. Homogeneity – 0.71***

Mouth feeling vs. Shine 0.71***
Homogeneity 0.76***

Acid odour vs. Acid flavour 0.74***
Rancidity vs. pH value – 0.72***

Acid value 0.84***
Peroxide value 0.72***

Overall acceptability vs. Acid value – 0.71***
pH value vs. Acid value – 0.93***

Peroxide value – 0.79***
Acid value vs. Peroxide value 0.79***

*** (P � 0.001) – statistically highly significant.



Fresh standard mayonnaise containing 75 % of oil
in comparison with light mayonnaise (49 % of oil) had
significantly better score for its sensory attributes (shine,
homogeneity, mouth feeling, after tastes, overall accept-
ability).

Storage had an adverse impact on colour hue, sta-
bility, density, saltiness, and overall acceptability of all
mayonnaise samples already after one month of storage.

Both types of mayonnaise showed better emulsion
stability after two months of storage but worse flavour
components compared to samples stored for one month.

Light mayonnaise had a lower pH value and a
higher acid value in comparison with standard mayon-
naise. During storage, regardless of conditions, pH
value of both types of mayonnaise was declining, while
the acid value was rising.

Storage temperature, time and the type of mayon-
naise had a very highly significant impact on stability,
homogeneity, mouth feeling, acid odour and flavour,
rancidity, pH, acid and peroxide values.

Peroxide value increased in all mayonnaise samples
after being stored for two months irrespective of the
storage temperature.

Some meaningful statistically significant correla-
tions (r > 0.70) between sensory and physico-chemical
parametres of mayonnaise exist.

The results of sensory and physico-chemical analy-
ses of mayonnaises indicate to the lower quality and sta-
bility of light mayonnaise.

The results of the study examining the effects of in-
dividual factors on stability of mayonnaise have shown

that the approach to the problem is highly complex. By
storing mayonnaise at room temperature, sensory and
chemical qualities of product soon deteriorate. There-
fore, it is essential to keep mayonnaise at temperature
between 5 and 8 °C, in order to better preserve its sen-
sory attributes and physico-chemical parametres.
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Fig. 2. Microstructure of fresh light mayonnaise (� 2110).



Senzorska kakvo}a standardne i lagane majoneze

tijekom skladi{tenja

Sa`etak

Ispitan je utjecaj sastojaka na kakvo}u i stabilnost dviju vrsta majoneza nakon skla-
di{tenja u hladnjaku (t = 5–8 °C) i na sobnoj temperaturi (t = 20–25 °C). Uzorci svje`e ma-
joneze ispitani su senzorskom (analiti~ki opisni test) i fizikalno-kemijskom analizom (pH,
kiselinski i peroksidni broj), najprije nakon mjesec dana skladi{tenja, a zatim nakon dva
mjeseca. Ispitan je utjecaj pojedinih ~initelja, a rezultati su statisti~ki obra|eni. Rezultati
pokazuju da je svje`a standardna majoneza sa 75 % ulja, za razliku od majoneze s manje
masno}e (lagana majoneza sadr`ava 49 % ulja), bolje ocijenjena prema svim senzorskim
zna~ajkama. Temperatura i vrijeme skladi{tenja te vrsta majoneze bitno utje~u (P � 0,001)
na stabilnost, homogenost, okus u ustima, kiselinski miris, okus, u`e`enost, pH te kiselin-
ski i peroksidni broj. U bilo kojem trenutku skladi{tenja i pod oba temperaturna uvjeta
uzorci su lagane majoneze imali manju pH-vrijednost i vi{i kiselinski broj u uspredbi sa
standardnom majonezom. Bez obzira na uvjete skladi{tenja i na~ine njihove priprave dola-
zi do snizivanja pH-vrijednosti te povisivanja kiselinskog i peroksidnog broja. Postoji
odre|ena zna~ajna statisti~ka korelacija (r > 0,70) izme|u senzorskih i fizikalno-kemijskih
parametara majoneze.
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