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SUMMARY:  Low-acid mayonnaise produced with 
raw egg is a product rich in oil, almost a home-made 
product, but it is susceptible to lipid oxidation and 
microbial contamination by Salmonella Enteritidis, 
which results in deterioration of the product and 
forms undesirable components such as free radicals 
and reactive aldehydes. A better understanding of 
the factors that affect and can prevent lipid oxidation 
and microbial growth is essential to improve the 
product’s lifetime. This review presents information 
on the factors that influence lipid oxidation and 
can accelerate the proliferation of microorganisms. 
Monitoring these possible factors can reduce the 
induction period that accelerates rancidity and ensure 
microbiological safety of the product, possibly 
increasing shelf life. The most effective means to slow 
lipid oxidation in mayonnaise and ensure its safety is 
the use of antioxidants and antimicrobials. Currently, 
several synthetic additives are being replaced by 
natural products such as essential oils. Therefore, 
to provide a better base for the food industry, an 
effective antioxidant and antimicrobial system must 
be designed for mayonnaise.
Key words: Mayonnaise; oil autoxidation, Salmonella, 
natural antioxidants, natural antimicrobials, essential 
oils.

RESUMO: Ingredientes para maionese: perspectiva 
do uso de óleos essenciais para redução da oxidação 
e da contaminação microbiana. A maionese de baixa 
acidez é um produto similar a maionese caseira, produzida 
com ovo in natura é um produto rico em óleo, susceptível 
à oxidação lipídica e contaminação microbiana por 
Salmonella Enteritidis, o que resulta em deterioração 
do produto e a formação de componentes indesejáveis, 
tais como os radicais livres e aldeídos reativos. Uma 
melhor compreensão dos fatores que afetam e que 
podem prevenir a oxidação de lipídios e multiplicação 
microbiana é essencial para melhorar o tempo de vida 
do produto. Esta revisão apresenta o conhecimento 
dos fatores que influenciam a oxidação lipídica e que 
podem acelerar a multiplicação de microrganismos. O 
acompanhamento destes fatores possíveis pode reduzir 
o período de indução que aceleram o ranço e garantir 
a segurança microbiológica do produto o que poderia 
aumentar o tempo de prateleira da maionese. Os meios 
mais eficazes para retardar a oxidação lipídica na 
maionese e garantir a sua segurança é a utilização de 
antioxidantes e antimicrobianos. Atualmente, diversos 
aditivos sintéticos estão sendo substituídos por produtos 
naturais, como os óleos essenciais. Portanto, para 
proporcionar uma melhor base para a indústria alimentar 
um sistema antioxidante e antimicrobiano eficaz deve 
ser concebido para maionese.
Palavras-chave: Maionese; auto-oxidação de óleos; 
Salmonella; antioxidantes naturais; antimicrobianos 
naturais; óleo essencial.

INTRODUCTION

	 Mayonnaise is a semisolid sauce formed 
by mixing vegetable oil, egg yolk, vinegar 
and salt and other optional seasonings (1). In 
the past 100 years it has been considered the 
most used sauce in the world (2). Its structure, 
creaminess, appearance, rheological behavior 

and stability parameters are of great importance 
for its sensory properties and texture, and hence 
consumers’ choice and satisfaction (3). 

	 From a colloidal point of view, mayonnaise 
is an oil-in-water emulsion with low pH, 
characterized by having very high oil content, 
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status by the multiplication of spoilage bacteria 
that reduce shelf life (7). Mayonnaise is 
particularly subject to microbial contamination 
by Salmonella spp.

	 There have been several reports in the 
international literature of health problems caused 
by homemade mayonnaise produced with raw 
egg (8). The composition of the mayonnaise 
and the pH are the factors that most influence its 
microbiological safety. Therefore, the industry 
has been using additional barriers to ensure the 
microbiological quality of mayonnaise as well 
as its stability. However, the additives used as 
“barriers” are not pleasing to many consumers, 
who prefer foods without artificial chemicals, 
generating a strong demand for products with 
fewer additives as well as natural substitutes 
(9). 

	 Mayonnaise consumers are increasingly 
concerned about synthetic or artificial additives, 
so “healthier” versions have been developed 
(10). Butyl hydroxyanisole (BHA) and butylated 
hydroxytoluene (BHT), are the most commonly 
used synthetic antioxidants, and show high 
efficacy, but their use in food has been partially 
restricted due to their adverse effect on the 
enzymes in human organs. Accordingly, there 
is currently great interest throughout the world 
in finding new antimicrobials and antioxidants 
from natural sources (11). The main alternatives 
that have been studied include plant extracts 
(12). Since the middle ages, essential oils have 
been widely used in medicinal and cosmetic 
applications due to their bactericidal, virucidal, 
fungicidal and insecticidal activities. With 
the growing preference of consumers for 
“natural” products, interest in these oils in the 
pharmaceutical, agricultural and food sectors is 
growing (13).

	 Essential oils (EO) are liquid mixtures of 
volatile compounds derived from aromatic 
plants, usually by steam distillation. They 

ranging from 65 to 85%, depending on the 
formulation (3).

	 Because of its acid taste, conventional 
manufactured mayonnaise has started to be 
rejected by some consumers and is being 
replaced by home-made mayonnaise, prepared 
with raw eggs and generally mixed with boiled 
potatoes and other vegetables, also known as 
low-acid mayonnaise (LAM) (4). However, the 
low acidity, consumption of this mayonnaise 
can pose a risk of microbial contamination. 
Nevertheless, many people choose to consume 
it because of its sensory characteristics (5).

	 The vegetable oil in the formulation of low-
acid mayonnaise has nutritional and economic 
importance. Its unsaturated and saturated fatty 
acid composition will determine the oxidative 
stability of the final product. Soybean oil, for 
example, is more susceptible to oxidation than 
many other vegetable oils due to its high linoleic 
acid content, so the presence of antioxidants is 
necessary to ensure its oxidative stability (6).

	 There are several factors that can accelerate 
the lipid oxidation process of low-acid 
mayonnaise: the presence of transition metals 
(even in small amounts), which can accelerate 
oxidation, reducing the oil induction period and 
making it more susceptible to oxidation; storage 
temperature (higher temperatures accelerate 
the oxidation process); exposure to light, 
which can cause photolytic self-oxidation; pH; 
composition (oil concentration); and the use or 
not of antioxidants (1).

	 In all segments of the food industry, 
conservation of food is extremely important and 
mainly involves controlling the multiplication 
of microorganisms, which are responsible 
for the generation of risks to health and food 
spoilage. Microbial contamination has a 
significant influence on the quality of food. It 
can compromise safety due to the presence of 
pathogenic bacteria as well as conservation 
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constitute what is called the “essence” of 
plants and usually have pleasant fragrances. 
Essential oils have been used for millennia 
because of their perceived health benefits and 
beneficial cosmetic effects, well documented 
in ancient literature. Some of the beneficial 
properties described are antiseptic, antioxidant, 
antimicrobial and anti-inflammatory (14).

	 Essential oils are complex mixtures of 
individual compounds. Each of these compounds 
contributes to the beneficial and adverse 
effects of these oils. Therefore, knowledge 
of the essential oil composition allows better 
applications (15).

	 Regarding antimicrobial and antioxidant 
properties, several studies have been performed 
using different bacteria and fungi. The chemical 
activity is caused by the presence of terpenes and 
their oxygenated compounds. Each compound 
contributes to the biological activity of the 
essential oil (16). The antimicrobial activity 
of phenolic compounds present in essential 
oils increases with acid pH, which makes it 
essential to find oils suitable for use in low-acid 
mayonnaise (17,18).

	 Thus, it is relevant to investigate the 
possibility of replacing synthetic antioxidants 
and antimicrobials with essential oils in 
formulating mayonnaise.

	 This article focuses on knowledge of the 
physico-chemical parameters of low-acid 
mayonnaise, showing the influence of these 
parameters on the start of lipid oxidation, and 
the effect of essential oils on lipid oxidation 
and microbial growth, as well as the causes of 
deterioration if low-acid mayonnaise, by means 
of a review of the literature in the SciELO and 
ScienceDirect databases.

LIPID OXIDATION

	 Oxidation of unsaturated fatty acids has been 
the main focus of research into the instability 

of emulsions. Like all high-fat foods, low-acid 
mayonnaise is susceptible to deterioration due to 
self-oxidation of unsaturated fats in the oil (1).

	 Lipid oxidation is responsible for the 
development of unpleasant tastes and odors, 
making improper for consumption. It also causes 
other changes that affect not only the nutritional 
quality due to degradation of fat-soluble vitamins 
and essential fatty acids, but also integrity and 
food safety, through the formation of potentially 
toxic polymeric compounds (18). 

	 Autoxidation is the main mechanism of 
oxidation of oils and fats. There is a sequence of 
interrelated reactions to explain the autoxidation 
process of lipids (19). This autoxidation is 
associated with the reaction of oxygen with 
unsaturated fatty acids and occurs in three 
stages: initiation, propagation and termination. 
During initiation, the formation of free radicals 
of fatty acid occurs due to the withdrawal 
of an allyl carbon hydrogen in the fatty acid 
molecule in favorable conditions of light and 
heat. In propagation, free radicals, which are 
readily susceptible to atmospheric oxygen attack, 
are converted into other radicals, producing 
the primary oxidation products (peroxides and 
hydroperoxides), whose structure depends on the 
nature of the fatty acids present. The free radicals 
formed act as reaction propagators, resulting in an 
autocatalytic process. At the end, the two radicals 
combine with the formation of stable products 
(secondary oxidation products) obtained by 
scission and rearrangement of peroxides (volatile 
and non-volatile epoxides) (18).
	 This lowers the nutritional value of food 
products as well as changes the color, texture 
and other sensory and physiological properties. 
The resulting lipid peroxidation from the 
reaction between the unsaturated fatty acids and 
molecular oxygen is a serious problem for the 
oil and fat industry. It not only deteriorates the 
quality of fatty foods and fatty acids, causing 
chemical damage, but also produces free and 
reactive oxygen radicals that are associated with 
carcinogenesis, mutagenesis, inflammation, 
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number of molecules than coupled citric acid. 
Furthermore, the addition is suggested of mustard 
in a concentration from 0.30 to 1.50%, along with 
garlic, due to the antimicrobial effect of the allyl 
isothiocyanate and allicin present in these spices, 
respectively. Vegetables such as carrots can also 
be added, resulting in absorption of acetic acid by 
the plant and, consequently, reduced bactericidal 
effect (27).

Ingredients	 Quantity 	 References
	 (%)

Water	 44
Soy oil	 20
Dried egg	 9
Vinegar	 9	 21
Corn starch	 9
Sugar	 4
Salt	 3
Modified corn starch	 2 	

Corn oil	 70
Whole egg	 19.1
Salt	 1.0
Sugar	 0.6	 22
Lemon juice	 1.6	
Vinegar	 5.6
Mustard	 1.8
White pepper	 0.3	

Salt	 2
Sugar	 1
Mustard	 1	 25
Potassium sorbate	 0.1
Sodium benzoate	 0.1
Lemon juice	 0.1	

Soy oil	 76
Egg yolk	 7.7
NaCl solution (10%)	 3.95	 26
EDTA solution 1%	 0.54
Vinegar 4% (acetic acid)	 10.9

TABLA 1. Mayonnaise compositionaging and cardiovascular disease. Because of this, 
consumers do not accept oxidized foods, causing 
losses to food producers (20).

	 For the purpose of inhibiting or retarding lipid 
oxidation of oils, fats and fatty foods, chemical 
compounds known as antioxidants are employed. 
However, although hundreds of compounds have 
been proposed to inhibit oxidative deterioration 
of oxidizable substances, only some can be used 
in products for human consumption (18).

FACTORS THAT INFLUENCE LIPID 
OXIDATION AND MICROBIAL GROWTH

Mayonnaise composition
	 Since 1756, various mayonnaise formulations 
have been described. Although the basic 
ingredients have always been the same, many 
other lesser ingredients can be used (2).

	 Mayonnaise can be divided according to the 
function of its components into three phases: 
oil phase, spice phase and egg yolk phase. The 
oil phase comprises the vegetable oil used 
in mayonnaise preparation. Among the most 
common oils used to make mayonnaise are 
soybean oil and sunflower oil. The spice phase 
consists of various seasonings, together with 
water-soluble food additives and water. The egg 
yolk phase acts as the emulsifier (21). Table 1 
summarizes the various mayonnaise compositions 
found in the literature. The preparation is carried 
out with the mixture of egg, vinegar and then 
all other ingredients except the oil in a mixer 
or blender until they are homogeneous. Then 
the oil is gradually added until the sauce begins 
to thicken (22). Some formulations include 
ingredients such as mustard, pepper and corn 
starch. Brazilian law allows other ingredients to 
be added, provided there is no adulteration of the 
product (23). U.S. law (21 CFR §169,140) allows 
the use of spices and monosodium glutamate as 
long as mayonnaise color is not modified (24). 
	 The use of vinegar in mayonnaise preparation 
is recommended since, in the pH range observed 
in this food, acetic acid presents a greater 
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	 Egg yolk is the most problematic ingredient 
of mayonnaise formulation, since eggs and 
egg-based products are often associated with 
outbreaks of food poisoning by Salmonella. The 
foods most often involved are mayonnaise, ice 
cream and other cold desserts that are prepared 
and consumed after addition of raw egg (28).

	 The yolks have a more favorable environment 
for bacteria than the whites due to pH and lipid 
content. Fresh egg yolk has pH values around 
6.0, varying very little even in prolonged storage 
conditions. The physical and chemical changes 
in the viscosity of the white and permeability of 
the vitelline membrane is exacerbated by aging. 
Increased permeability allows Salmonella to 
reach the yolk. The penetration through the yolk 
vitelline membrane in experimentally infected 
eggs can occur after 24 hours at 25 °C. Once in 
the yolk, Salmonella can multiply at temperatures 
between 10 to 25 °C, and the number of bacteria 
increases rapidly at 25 °C (27).

	 Vertical transmission and horizontal 
transmission are possible routes by which 
Salmonella spp. can contaminate intact eggs. 
Several authors have reported that in birds, the 
serotype enteritidis can be transmitted vertically. 
Contamination of eggs by vertical transmission 
occurs when Salmonella Enteritidis bacteria 
enter the eggshell during or after oviposition, 
and contaminate the internal contents (27). It is 
difficult to completely avoid contact between 
the egg shell and chicken feces. The extent of 
fecal contamination of the shell determines the 
contamination level. Externally contaminated 
eggs have a risk of internal contamination through 
horizontal transmission and can cause cross-
contamination of other foods in the kitchen (28).

	 Vinegar is one of the ingredients most often 
used to form an antimicrobial barrier. It is the 
most common acid used in the preservation of 
mayonnaise because it has antiseptic value and 
also helps prevent deterioration and rancidity 
(21). Vinegar is usually added together with other 
acids such as lactic acid to keep the pH of the 

mayonnaise low (between 3.3 and 3.8). The use 
of other acids avoids an overly strong acid taste 
caused by vinegar (29). 

	 Salt improves the taste of the mayonnaise and 
acts as a preservative. Because salt is dissolved 
only in the aqueous phase, which is much 
smaller than the oil phase, it ends up having high 
concentration, and thus hinders microbial growth 
(30). 

Water activity (Aw)

	 One of the main components of most foods 
is water. Water activity (Aw) is a parameter that 
measures the amount of free water in the food, 
being defined as the ratio between the partial 
water vapor pressure contained in the solution or 
in the food and the standard-state partial vapor 
pressure of water at a given temperature (31). 
Just like water activity, the moisture content of 
a food is very important because it is related to 
its stability, quality and composition, and can 
be affected during storage (32). Foods with 
excessive moisture or water activity near 1 are 
subject to rapid deterioration. This is the case of 
low-acid mayonnaise, which has water activity  
≈ 0.97, where the emulsion formed is not sufficient 
to ensure low water activity, making this an 
essential parameter to determine the survival and 
growth of pathogens. Control of water activity is 
one of the oldest techniques of food preservation 
(33). 

	 The temperature x Aw binomial is also 
extremely important to control microbial growth, 
since the exposure of S. Enteritidis to water 
activity of 0.95 at 21 °C increases the thermal 
resistance of this bacterium (27).

Hydrogen potential (pH) and acidity

	 The pH of low-acid mayonnaise varies from 
3.6 to 4.0. The best viscoelasticity and stability 
are observed when the pH is near the isoelectric 
point of the egg yolk (34). Monitoring pH is 
essential to ensure the quality of mayonnaise, 
since a decrease in pH can have pro-oxidant effect, 
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breaking the existing bonds between the proteins 
of the egg yolk and iron. Subsequently, the iron 
becomes more accessible to oxidation. Also, 
the distribution of secondary oxidation products 
is pH-dependent (35). Low-acid mayonnaise, 
despite a better taste, degrades quickly at low pH 
(21). The main risk of low pH is multiplication 
of Salmonella, since the yolk is a natural culture 
medium, facilitating survival of the pathogen.

	 In the refining process, the acidity of vegetable 
oils is reduced as a quality control measure. With 
the occurrence of the non-enzymatic oxidation, 
oil acidity increases. The decrease in mayonnaise 
pH (increased acidity) during storage can be 
attributed mainly to the activity of microorganisms 
that are tolerant to acids, such as the lactic acid 
bacteria that are present in the aqueous phase in 
mayonnaise. In addition, these increases can be 
also be caused by the activity of hydrolytic and 
oxidative enzymes present in eggs (2).

ESSENCIAL OILS

Antioxidant activity of essential oils

	 Spices and herbs are excellent sources of 
antioxidants and have a long history of use. More 
than 5,000 years ago, the ancient Egyptians used 
spices and herbs (cumin, cinnamon and onions, 
among others) in their food, for medicinal 
purposes and for mummification. Several 
studies have shown that spices and herbs such 
as rosemary, sage and oregano, with their high 
content of phenolic compounds, serve as strong 
antioxidants (36).
	 Antioxidants are compounds that inhibit or 
delay the onset of oxidation and can be classified 
as natural or synthetic. Due to their components, 
spices and herbs are excellent sources of 
antioxidants for food preservation (36).
	 Due to market requirements, the use of 
synthetic antioxidants is being replaced more and 
more by natural antioxidants from plant sources. 
Many sources of antioxidants of vegetable origin 
have been studied in recent years, and numerous 

types of plants have been identified with various 
antioxidant activities (37).

	 It has been clearly demonstrated that plant-
derived phenolic compounds have antioxidant 
properties. Research has demonstrated the strong 
phenolic character of essential oils from oregano 
(Origanum vulgare), thyme (Thymus vulgaris 
L.), wild thyme (Thymus serpyllum L.), rosemary 
(Rosmarinus officinalis), sage (Salvia officinalis), 
nutmeg (Myristica fragrans), cinnamon 
(Cinnamomum verum), clove (Syzygium 
aromaticum), allspice (Pimenta dioica), ginger 
(Zingiber officinale), turmeric (Curcuma longa) 
and paprika (Capsicum annuum) (10,37).

	 Even essential oils with low antioxidant 
activity can serve as intermediates in forming 
other compounds with antioxidant activity, such 
as linalool, which can be obtained from the 
essential oil of ho-sho. Linalool can be employed 
as an intermediate in synthesis of vitamin E, 
which has high antioxidant activity (38).

	 The antioxidant mechanism of phenolic 
compounds in lipids has not yet been fully 
explained (37). 

	 Rosmarinic acid, caffeic acid, coumaric acid, 
quercetin, thymol and carvacrol are some of the 
compounds responsible for antioxidant activity of 
various essential oils (19). Laguori and Boskou 
(39) concluded that inhibition of oxidation 
of essential oils of oregano species is highly 
dependent on carvacrol and thymol content.

	 Table 2 presents some studies of antioxidant 
activity in the DPPH test, showing the IC50 
(which is the concentration of essential oil 
required to reach 50% antioxidant activity) of 
some plants of interest. The larger the IC50, 
the lower the antioxidant activity of the oil is. 
In the DPPH test, the essential oil’s ability to 
act as a donor of hydrogen atoms or electrons 
in the transformation of DPPH in the reduced 
form of DPPH - H (diphenyl picryl hydrazine) is 
measured spectrophotometrically. The DPPH is a 
free radical stable at room temperature, producing 
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a violet solution in ethanol. In the presence of 
antioxidant compounds, the DPPH is reduced, 
producing a clear ethanol solution.
	 Table 3 summarizes the antioxidant 
compounds isolated from herbs and spices 
and their mode of action to inhibit or delay 
the oxidation of fats and oils in foods. Some 
antioxidants derived from spices and herbs react 
with the free radicals created during the early 
autoxidation stage. Others form complexes with 
metal ions (36). 
Antimicrobial activity of essential oils
	 The antimicrobial effects of essential oils 

have been investigated against a wide range of 
microorganisms over the years, but the mechanism 
of action is still not completely understood (44). 
Essential oils typically contain many bioactive 
molecules and can consist of up to 45 different 
compounds. This structural diversity allows the 
presence of different modes of action that are 
responsible for acting in different cellular targets. 
Essential oils have various modes of action 
that can result in cell death, including cell wall 
disorders of bacteria by forming pores that result 
in increased permeability of the membrane and 
allow the release of cell components, reduction of 
intracellular pH and changes in the intracellular 

Common name 	 Scientific name
of the essential oil	 of the plant source	 IC50 μg.mL-1	 References

Garlic	 Allium sativum. L.	 88.14	 36
Araticum	 Annona crassiflora Mart	 49.18	 40
Cagaita	 Eugenia dysenterica DC.	 14.15	 40
Lemon balm	 Melissa officinalis L.	 7.58	 41
Guava	 Psidium guajava L.	 33.57	 42
Guaco	 Mikania glomerata Spreng.	 1283.88	 42
Basil	 Ocimum basilicum L.	 0.39	 43
Oregano	 Origanum vulgare L.	 0.17	 36,43
Capsicum	 Capsicum annuum L.	 906.08	 42
Thyme	 Thymus vulgaris L.	 0.19	 43

Table 2. Main essential oils with antioxidant activity properties

Spice/herb	 Scientific name	 Mode of action

Rosemary	 Rosemarinus officinalis	 Scavenge superoxide radicals, lipid
		  antioxidant and metal chelator
Clove	 Eugenia caryophyllata	
Cumin	 Cumimum cymimum	 Free radical scavenger, metal chelator
Sage	 Salvia officinalis L.	
Oregano	 Origanum vulgaris	
Thyme	 Thymus vulgaris L.	 Free radical scavenger	
Ginger	 Zingiber officinale	
Turmeric	 Curcuma domestica L.	
Black pepper	 Piper nigrum L.	
Chili pepper	 Capsicum frutescens L.	

Table 3. Antioxidants isolated from herbs and spices (36)
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concentration of adenosine triphosphate 
(ATP) (7, 44). The presence of oxygenated 
monoterpenes, monoterpene hydrocarbons and 
aldehyde essential oils has the ability to inhibit 
the process of breathing and movement of ions 
and consequently leads to destruction of the 
bacterial cell (45).

	 The antimicrobial activity of an essential oil 
is due to the interaction effect between the major 
and minor compounds of the oil (15). Therefore, 
one of the most important factors in the study of 
their applicability is the chemical composition, 
which can vary within the same plant due 
to biological factors (genetics, nutrition and 
development stage) and edaphoclimatic factors 
(local climate and soil type) (46). 

	 Antimicrobial agents such as essential oils 
and most antibiotics have hydrophobic character 
and can easily penetrate Gram-positive bacteria 
cell walls because this type of bacterium is rich 
in mucopolysaccharides and protein and low in 
phospholipids (15,38). The lipopolysaccharides 
(LPS) present on the surface of the outer membrane 
of Gram-negative bacteria have a repellent effect 
on the hydrophobic components of EO, hindering 
its entry through the cell wall. However, in a study 
by Dorman and Deans (47), carvacrol and thymol 
were able to cause disintegration of the outer 
membrane of Gram-negative bacteria, releasing 
lipopolysaccharides (LPS) and increasing the 
permeability of the cytoplasmic membrane to 
ATP (48).

	 The presence of divalent ions such as Mg2+ 
in LPS will increase the crosslink between 
molecules, thereby reducing the pore size 
and further limiting the passage of bioactive 
compounds (7). Table 4 shows the principal 
essential oils with microbial activity described in 
the literature.

	 The inappropriate use of antimicrobials results 
in the selection and the consequent spread of 
resistant strains of various microorganisms (27). 
The emergence of resistance of microorganisms 
such as Salmonella to antimicrobial drugs 

constitutes a double threat to humans and animals, 
due to the intense use of antimicrobials in human 
and veterinary medicine, requiring the use of 
other products that prevent the multiplication of 
microorganisms. The essential oils from oregano, 
thyme and cinnamon, among others, have 
significant antimicrobial potential (11). 

	 In low-acid mayonnaise, the use of essential 
oils can be regarded as an additional obstacle 
to the survival and proliferation of Salmonella. 
However, their use in foods for preservation is 
limited due to the intense flavor and odor they 
give when used at effective doses. The addition of 
oregano essential oils (thymol and isotimol) at a 
sensorially acceptable concentration of 0.70% is a 
natural alternative that contributes to the intrinsic 
safety of mayonnaise, acting synergistically with 
low pH and low storage temperature (27).

CONCLUSION AND FUTURE 
PERSPECTIVES

	 Lipid oxidation in food products, along with 
the growth of undesirable microorganisms, 
results in the development of rancidity and 
spoilage, making the products unacceptable 
for human consumption. This review analyzed 
important factors affecting lipid oxidation and 
microbial growth in mayonnaise. With the 
monitoring of these parameters, it is possible to 
slow the lipid oxidation and increase the shelf 
life of low-acid mayonnaise. Other strategies to 
prevent oxidation should also be considered, such 
as reducing the concentration of oxygen in food 
(vacuum packaging) and decreasing the storage 
temperature. However, the exclusion of oxygen 
in a food is difficult, so one of the most effective 
means of delaying lipid oxidation in mayonnaise 
is to incorporate antioxidants.

	 Parallel to this, to prevent microbial 
contamination of low-acid mayonnaise, effective 
measures are the use of pasteurized egg yolk, 
refrigerated storage, modified atmosphere 
(carbon dioxide), control of acidity in the aqueous 
phase, proper choice of acid used, control of pH, 
type and quantity of used, and educational and 
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Common name 	 Scientific name	 Major	 Composition	
of the essential oil	 of the plant source	 components	  (%)	 References
Rosemary	 Rosmarinus officinalis	 1,8-cineol	 3-89	 49
		  α-pinene 	 2-25
		  Acetate bornila	 0-17
		  Camphor	 2-14	
Anise	 Illicium verum	 (E)-anetol	 90.4	 46
		  Limonene	 2.6
		  Methyl-chavicol	 1.3
		  α –pinene	 Traces	
Cinnamon	 Cinnamomum zeylandicum	 Trans-cinnamaldehyde	 65	 11, 50
Shin-sassafras	 Ocotea	 Methyl eugenol	 81.2	 46
	 odorífera 	 Safrole	 10.6		
		  Camphor 	 5.87
		  1,8-cineol	 0.64
Lemongrass	 Cymbopogon	 Citronelal limonene	 5-48	 51
	 citratus 	 mirceno 	 2-16
			   1-8	
Coriander 	 Coriandrum sativum	 Linalool	 26	 52
(immature leaves)	  	 E-2-decanal	 20	
Coriander (seeds)	 Coriandrum sativum	 Linalool	 70	 52
Clove	 Syzygium aromaticum	 Eugenol	 75-85	 53
		  Acetate eugenila	 8-15	
Mentrasto	 Ageratum conyzoides	 precocene 	 87	 44
		  (E)-caryophyllene 	 7.10
		  β-cubebeno,	 Traces
		  α-humuleno	 Traces	
Ho-Sho	 Cinnamomum	 Linalool	 91.98	 39
	 camphora Ness	 Caryophyllene Oxide	 2.11
		  Linalool oxide (trans)	 1.51
		  β- caryphyllene	 1.43
		  Oxide linalool (cis)	 1.36	
Oregano	 Origanum vulgare	 Carvacrol	 80	 9, 46
		  Thimol	 64
		  α-Terpinene	 52
		  p-Cimene	 52	
Long pepper	 Piper hispidinervum	 Safrole	 82.4	 44
		  α-terpinolene	 13.38
		  3-carene	 1.30	
Sage	 Salvia officinalis L.	 Camphor 	 6-15	 54
		  1,8-cineool 	 6-14
		  β-pinene	 2-10 
		  α-pinene	 4-5	
Thyme	 Thymus vulgaris	 Thimol	 10-64	 55
		  p- Cimene	 10-56
		  α-Terpineno	 2-31			 
		  Carvacrol	 2-11

Table 4. Main essential oils with antimicrobial activity
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informational measures directed to the preparation 
of the product, among others.

	 Similarly, the sale of mayonnaise at 
room temperature is an aspect that needs 
to be reviewed in Brazil by the National 
Health Surveillance Agency. Refrigeration 
would minimize the possible occurrence of 
contamination of egg yolks by Salmonella 
spp..

	 The use of essential oils in phytotherapy is 
related to activities of secondary metabolites, 
which have antimicrobial, spasmolytic, anti-
viral and anti-carcinogenic activities, among 
others. In addition, many essential oils and 
isolated compounds of them have recently been 
recognized as powerful natural antioxidants, 
which could be used as potential substitutes for 
synthetic antioxidants.

	 In relation to conventional control methods 
employing synthetic antimicrobials and 
antioxidants with broad spectrum of action, the 
use of natural products such as essential oils 
stands out by showing good results.

	 As people become more concerned with 
their health, there is a global trend of using 
natural antioxidants and antimicrobials in food 
products. Several species can be used as sources 
of natural antioxidants and antimicrobials.

	 However, more studies need to be 
performed to evaluate the efficacy and safety 
of these products. In the particular case 
of mayonnaise, since contains a variety of 
different components, there is still a lack 
of knowledge about the influence of these 
components on the effectiveness of natural 
resources with antioxidant and antimicrobial 
activity. In addition, the elucidation of the 
mechanism of oxidation in mayonnaise and 
a better understanding of action and efficacy 
of such natural products with antioxidant and 
antimicrobial activity is of great technological 
importance to the food industry.
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