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ABSTRACT

Food preservatives, which are substances we put to food to prevent deteriorating, are very important.
They extend food's shelf life, make it safer to consume, and enable its transportation throughout the
globe without spoiling. There is a catch, though. A growing body of research indicates that certain
artificial preservatives may have unexpected negative effects on our health. We are discussing issues
with gut flora, cancer risks, allergic reactions, DNA damage, and even metabolic diseases. Recent
studies on preservatives' mechanisms of action, their uses, associated -hazards, and future
developments—such as natural substitutes—are compiled in this overview. The lesson learned? Stronger
risk assessments, more stringent laws, and safer, more intelligent methods of preserving food are all
necessary.

INTRODUCTION

Food preservation is still important now and is not merely a survival skill from the past. In order to
prevent food from rotting, prevent foodborne illness, and preserve or transport food across large
distances and during challenging seasons, people have always sought solutions. Preservatives, whether
natural or synthetic, are the main focus these days. They prolong the shelf life of food, inhibit the growth
of germs and mold, prevent the breakdown of nutrients, and maintain the appearance and flavour of
food.

Preservatives are chemicals that prevent food from decomposing by either warding off harmful microbes
or preventing them from taking control, according to regulators such as those in the European Union.

The majority of preservatives are approved for usage within specific parameters.
However, more questions are beginning to be asked.
After years of consuming these poisons, what happens?

Do they disrupt our gut flora or accumulate in our bodies?
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Are children and other susceptible groups in danger?[1] (mediresonline.org+1)

This review explores all of that, including the types of preservatives available, their mechanisms of
action, the health hazards associated with them, the emergence of natural alternatives, and the
implications of all of this for future regulations and studies.

REVIEW OF LITERATURE
Food Preservatives: Classifications, Applications, and Mechanisms

Preservatives can be broadly classified as either natural or biological (e.g., plant polyphenols, essential
oils, bacteriocins) or synthetic chemical (e.g., sodium benzoate, sodium nitrite, sulphites, BHA/BHT,

and TBHQ) [2]. (ejfa.me)

Among the mechanisms are microbial suppression, which includes inhibiting microorganisms that inte
rfere with DNA synthesis, enzyme systems, or cell membranes; and cellulose synthase inhibition.[3]
(PubMed)

Effects of antioxidants include decreased color changes, rancidity of lipids, and nutritional losses.Cha

nges in the redox environment, pH, and water activity: the addition of acids, sugar, and salts creates an
environment that is not conducive to the growth of spoilage organisms.Packaged foods, processed me
ats, dairy products, canned foods, dried foods, beverages, and snacks are all covered under this.

Advantages

The primary benefits of food preservatives are as follows:Waste and shelf life are greatly increased.It i
s isolated when harmful germs contaminate it [3]. (PubMed)

In order to deliver food throughout the world, preservatives aid in preserving the meal's nutritional value
and sensory appeal.

Negative Impacts and Hazards

Despite being favourable, there is a wealth of research on possible drawbacks.[1] (mediresonline.org+1)

Hypersensitivity and allergic reactions: for example, sulphites can cause asthmatics to have bronchial
spasms.

Genotoxicity/Carcinogenicity: Research on animals has demonstrated that some preservatives, such as
nitrites and nitrosamines, can harm DNA or cause tumors.[4] (foodresearchjournal.com)

Gut microbiota alteration: Preservatives and other artificial additives may alter the makeup and activity
of the gut microbiota, which may affect metabolic health.

Correlations between metabolism, health, and outcomes: Some epidemiological data suggests that con
suming a lot of processed foods that contain additives or preservatives may increase the risk of metabo
lic syndrome, cardiovascular disease, and cancer.Longterm and cumulative effects: Numerous studies

indicate that while all preservatives are probably safe at restricted dosages, chronic use, cumulative ex
posure, and interactions with other preservatives can be harmful.[2](ejfa.me)

New Rivals:natural preservatives.Concerns have led to a rise in interest in natural preservation techniq
ues.Reputable antioxidant and antibacterial properties of microbial metabolites (bacteriocins), plant ex
tracts (polyphenols, essential oils), animal-

derived substances (chitosan), etc.Regulatory approval, cost, sensory effects, stability, scalability, and
efficacy equivalent to synthetic drugs are among the other issues.[3] (PubMed)
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DISCUSSION

The literature claims that there is a clear conflict between the fact that preservatives are not risk-free and
that modern food systems cannot be technologically viable without them. Important topics to be covered
include:

Benefit vs. Risk: Enhancing shelf life and preventing microbiological spoiling have several benefits,
particularly in the areas of food security, transportation, and global supply networks. Although the
dangers are real, they can be dose-, frequency-, co-exposure-, and depending on the individual (e.g.,
youngsters, asthmatics), as well as have long-term consequences that may not have been adequately
evaluated yet.

Dosage and exposure context: Many regulatory approvals rely on short-

term toxicity and exposure assumptions.Nonetheless, modern diets frequently include many sources of
preservatives and additives, which may lead to additivity or synergy.For instance: "Some preservative
additives, such nitrites and nitrates, can combine with other ingredients in food to form nitrosamines,
which are carcinogens."

Invisible impacts and gut microbiota:It is concerning to see the new perspective on how preservatives
and chemicals affect the gut microbiota and, in turn, immunity, metabolism, and even neurobehavior.
Although a large portion of this is pre-

clinical, it suggests that safety testing will be necessary before moving on to microbiome/immune end
points.

Labeling and regulatory concerns:Even though the majority of preservatives are regarded as GRAS (G
enerally Recognised as Safe), their misuse manifests as intricate patterns of use (combined chemicals,
highly processed foods).Customers are aware and there is transparency.

Natural preservatives, a partial solution: While plant and microbial-
based preservatives may appear to be a promising option, they are not always safer or problem-free.

They are often expensive, varied, and potentially allergic.Additionally, their preservation efficacy may
be inferior to that of synthetic treatments.

In the medium term, a hybrid solution—

less synthetics plus more natural alternatives plus improved processing and hygiene—

would be more feasible than a complete changeover.Consequences for low- and middle-

income nations (like India):In most situations, preservatives are a practical necessity to prevent food ¢
ontamination and spoiling (e.g., extensive supply chains, warmer environment).However, there may b
e less oversight, consumer education, and regulatory control.The review highlights the regional issues
raised by research conducted in India (e.g., a study conducted in Bengaluru in 2022).

Research voids:

There are not many long-

term human studies linking preservative combinations and dosage to health consequences.More resear
ch is needed on cumulative exposure, realistic mixing effects, lower dose chronic exposure, and vulner
able groups (pregnant women, children).

[JCRT2512046 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a265


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 12 December 2025 | ISSN: 2320-2882
CONCLUSION

A partial solution of natural preservatives: Although preservatives derived from plants and microbes ca
n seem like a good choice, they are not always safer or trouble-

free.They can cause allergies and are frequently costly and diverse.Furthermore, they might not be as
effective at preservation as synthetic treatments.A hybrid approach that combines fewer synthetics wit
h more natural substitutes as well as better processing and hygiene would be more practical in the med
ium run than a total overhaulfor low- and middle-

income countries (such as India):In most cases (such as long supply chains and warmer climates), pres
ervatives are a practical necessity to stop food contamination and rotting.But there might be less regul
atory control, consumer education, and oversight.The evaluation draws attention to the geographical ¢
oncerns brought up by Indian research (such as a study carried out in Bengaluru in 2022)

Research gaps:Few long-

term human research have connected the dosage and combinations of preservatives to negative health
effects.Cumulative exposure, realistic mixing effects, lower dose chronic exposure, and vulnerable gro
ups (children, pregnant people) require further study.

Consumers should be informed about balanced eating practices, processed foods, and additive exposures
(a decrease in ultra-processed foods can reduce preservative burdens).
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