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Abstract: 

Food is necessary for all living humans to survive. Numerous nutrients, including proteins, 

lipids, carbs, vitamins, and minerals, are found in food. An organism consumes and breaks 

down these nutrients to create energy needed to support development and preserve regular 

bodily functions . 

Food products can deteriorate due to microbiological, enzymatic, or chemical reactions to 

their surroundings. Preservatives extend the expiration of food and are also inserted into food 

goods to preserve quality; however, they may also have adverse side effects. Additionally, 

safety concerns are increasing as the need for cosmetics for teenagers and adults worldwide 

rises.  

This review article's primary topic is the adverse effects of some specific preservatives 

commonly used in food and cosmetics, such as [sodium benzoate, parabens, and sulfites], to 

preserve or enhance their quality. 

Keywords: Food preservation, Natural Preservatives, Chemical Preservatives, Nitrites and 

Nitrates, Sodium Benzoate, Cosmetics preservatives, Paraben, Phenoxyethanol.  
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 الآثار الجانبية للمواد الحافظة الصناعية على صحة الإنسان 

 زهراء علي حسين التميمي 

العراق  - الجامعة العراقية  -كلية الطب     

tameemi@aliraqia.edu.iq-Zahraaa 

 :الخلاصة

الغذاء ضروري لجميع الكائنات الحية للبقاء على قيد الحياة. توجد العديد من العناصر الغذائية في الطعام، بما في ذلك 

والمعادن. يستهلك الكائن الحي هذه العناصر الغذائية ويكسرها لإنتاج    ،والفيتامينات  ،والكربوهيدرات  ،والدهونالبروتينات  

 الطاقة اللازمة لدعم النمو والحفاظ على وظائف الجسم المنتظمة. 

يمكن أن تتدهور المنتجات الغذائية بسبب التفاعلات الميكروبيولوجية أو الأنزيمية أو الكيميائية مع البيئة المحيطة بها.  

تعمل المواد الحافظة على إطالة مدة صلاحية المواد الغذائية ويتم إدخالها أيضًا في السلع الغذائية للحفاظ على الجودة؛ ومع 

ار جانبية ضارة. بالإضافة إلى ذلك، مع تزايد الحاجة إلى مستحضرات التجميل للمراهقين والبالغين  ذلك، قد يكون لها أيضًا آث

 في جميع أنحاء العالم، تتزايد المخاوف المتعلقة بالسلامة.

المستخدمة بشكل شائع في  المحددة  الحافظة  المواد  الضارة لبعض  المراجعة هذه هو الآثار  لمقالة  الرئيسي  الموضوع 

 الأغذية ومستحضرات التجميل، مثل ]بنزوات الصوديوم، والبارابين، والكبريتات[، للحفاظ على جودتها أو تحسينها. 

مواد حافظة غذائية، مواد حافظة طبيعية، مواد حافظة كيميائية، نتريت ونترات، بنزوات الصوديوم،  المفتاحية:الكلمات  

 .ثاني أكسيد الكبريت، ميتابيسلفيت الصوديوم، مواد حافظة لمستحضرات التجميل، بارابين، فينوكسي إيثانول

 

1. Introduction : 

The functional use of a broad range of substances that prevent or slow down bacterial and 

enzymatic development in several products, such as meals, medications, and personal care 

items, is called "preservatives." These materials may be artificial or natural. Preservatives are 

essential in many kinds of stuff that people use daily because they help stop the growth of 

hazardous germs and keep products from spoiling or being contaminated [1]. Preservatives are 

added to prevent food from rotting due to germs, molds, fungus, and yeast. If preservatives are 

added, food can have a longer shelf life and stay fresher for longer. Additionally, food 

preservatives are employed to postpone rancidity and reduce or stop color, taste, or texture 

changes [2]. Preservatives are often used in medicine and pharmaceuticals to help prevent 

microbial contamination. Examples of these products include insulin, cough syrup, and 

acetaminophen. In other words, preservatives play a crucial role in our safety by inhibiting the 

growth of microorganisms, mainly bacteria, and fungi, that may cause disease or infection. 
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Preservatives are not just limited to food; they are also present in cosmetics and personal 

hygiene items. This versatile ingredient prevents contamination and the development of 

dangerous germs in items like toothpaste, sunscreen, lotions, and shampoos. Moreover, 

preservative-treated wood can be used in a wide range of construction projects, from raised 

flower beds to road signs [3]. 

1- Food Preservatives 

Before the creation of preservatives, food was kept fresh and stored in vessels like clay jars. 

Food drying was a standard method of food preservation since most bacteria and fungi need 

moisture to thrive. Foods such as meat, fruits, and vegetables were frequently dried to preserve 

them. Salting is still used to protect various forms of meat, including fish and hams, as well as 

jams and jellies, which are high-sugar solutions [4-6]. 

1.2. Classification of Preservatives:  Preservatives are classified into: 

1.2.1 Natural Preservatives: Food preservatives come from Nature, such as Salt, Sugar, 

Vinegar, Spices, Honey, Edible Oil, etc. [7]. 

1.2.2. Chemical Preservatives: These food preservatives include benzoates, sorbates, 

nitrates and nitrates, potassium sulfate, glutamates, glycerides, and synthetic or semi-synthetic. 

There are three types of chemical preservatives: antimicrobial, antioxidant, and anti-enzymatic 

[8]. 

1.2.2.A: Antimicrobials: For instance, nitrites and nitrates stop food poisoning caused by 

bacteria in meat products [9]. Additionally, they can eradicate or stop the growth of mold, yeast, 

and bacteria. Sulfur dioxide prevents the deterioration of wine, beer, and fruits. Antifungal 

substances like benzoates and sorbates stop the growth of fungi and are used in cheese, pickles, 

jams, and salad dressings [10]. 

1.2.2.B: Antioxidants: These inhibit or halt the process of fats and oils in food, breaking 

down in the presence of air and leading to rancidity. There are three types of antioxidants: 

(a) Synthetic Antioxidants: Butylated hydroxyanisole (BHA) and butylated hydroxytoluene 

(BHT).  

(b) Reducing Agents: Ascorbic Acid 

(c) Antioxidants Synergists: Sodium Edetate [11]. 

1.2.2.C: Anti-Enzymatic Preservatives: These inhibit the enzymatic processes that cause 

food items to ripen even after they are harvested. For example, erythorbic acid and citric acid 

avert the action of the enzyme phenology and cause the exposed surface of sliced fruits to turn 

brown [12]. Examples of these preservatives and their allowable quantities are provided in 

Table 1. 
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Table 1: Maximum Possible Limits of Preservatives and Food Products That Can Be Used [13] 

Preservatives Class 
Max Possible 

Limit 

Products Where They 

Are Found 

Sodium And Potassium 

Benzoate, Benzoic 

Acid 

Antimicrobial 200ppm 

Pickles, Margarine, Fruit 

Juices, Jams, Cheese, 

Baked Goods, Snacks 

Methyl And Propyl 

Paraben 
Antimicrobial 0.1% 

Baked Goods, 

Beverages, Dressings, 

Relishes 

Sorbic Acid, Sodium, 

Potassium and Calcium 

Sorbates 

Antimicrobial 200ppm 

Dairy Products, Bakery 

Goods, Sweets, Syrups, 

Fruit 

Juices, Jams, Jellies, 

Beverages 

Sulfites And Sulfur 

Dioxide 
Antimicrobial 200-300ppm 

Dry Fruits and Fruits, 

Molasses, Fried or 

Frozen Potatoes, Shrimp 

and Lobster 

Propionates Antimicrobial 0.32% 
Bakery Products, 

Cheese, Fruits 

 

1.3. The Perfect Preservative Properties: 

1. It ought not to cause irritation. 

2. It ought not to be poisonous. 

3. It must possess both chemical and physical stability. 

4. The preservatives and other chemicals in the formulation should work well together. 

5. It should have a broad range of action and function well as an antibacterial agent. 

6. It must be strong enough to function as a preservative at low concentrations[13]. 

 

1.4. Dangers to Health Associated with Artificial Preservatives: 

Although most artificial preservatives are thought to be harmless, a few have unfavorable 

and perhaps fatal adverse effects, like: 

1.4.1. Nitrites and Nitrates: Meat and other perishable goods are frequently cured using 

nitrite and nitrate salts. In addition to helping to preserve food, they also impede the growth of 

potentially dangerous germs, such as Clostridium botulinum, the bacterium that causes the 

deadly botulism disease [9]. 

The component hemoglobin, which delivers oxygen from the blood to the body's tissues, 

attaches to nitrate and changes chemically to become methemoglobin, which reduces oxygen 

delivery to tissues and gives the skin its blue hue [14]. In adults, being subjected to greater 

levels of nitrates or nitrites (Figure 1) has been linked to a more significant risk of cancer; in 

children, some studies have suggested a rising risk of brain tumors, leukemia, and 

nasopharyngeal cancers [15-22]. Methemoglobinemia, or decreased hemoglobin oxygenation, 

has been linked to drinking water polluted with nitrate and nitrite. Because of the cyanotic (low 

oxygen) symptoms that arise from this reduced oxygenation of the blood, it is often referred to 

as the "blue baby syndrome [23]. 

https://isnra.net/index.php/kjps
mailto:kjps@uoalkitab.edu.iq
mailto:kjps@uoalkitab.edu.iq


Al-Tameemi ZAH. / Al-Kitab Journal for Pure Sciences (2025); 9(1):68-90.

 

 
Web Site: https://isnra.net/index.php/kjps   E. mail: kjps@uoalkitab.edu.iq

 
72 

 

 

 

Figure 1: Nitrate and Nitrite structure [24] 

 

Intrauterine development retardation was one of the additional health consequences that 

resulted from exposing a fetus to high amounts of nitrates in drinking water [25, 26], cardiac 

defects [27], and increased risk of nervous system defects. Research has also shown that 

children exposed to nitrates may be at risk for additional health problems, including a higher 

risk of childhood diabetes [28], recurrent respiratory tract infections, and diarrhea [29]. Brain 

tumors, leukemia, and nasopharyngeal cancers in children and young people have also been 

reported [19, 21] [30-34]. Additionally, another study found that drinking water containing 

nitrates might induce non-Hodgkin's lymphoma (NHL) because nitrate consumption results in 

the production of N-nitroso compounds, which are known to be carcinogenic after being 

absorbed in the stomach [35]. 

1.4.2. Sodium Benzoate: Sodium Benzoate is used in food to stop dangerous bacteria, 

yeasts, and molds from causing spoiling. Delaying or preventing alterations in food's color, 

flavor, PH, and texture also contributes to preserving freshness [36]. 

Sodium benzoate is a common preservative that enhances flavor and lengthens shelf life in 

various foods and beverages, including salad dressings, pickles, sauces, condiments, fruit 

juices, wines, and soft drinks. In laboratory animals, it has also been connected to cancer. It has 

been discovered that bottled tomato paste may be kept for up to 40 weeks without losing its 

quality, thanks to the widely used sodium benzoate (Figure 2). However, when mixed with 

vitamin C, it can produce the carcinogen benzene [37].  

 
Figure (2): Sodium Benzoate structure[38] 
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Research has been done on how preservatives containing sodium benzoate affect the 

induction of micronuclei and chromosomal breakage. The lymphocyte cell line was treated with 

sodium benzoate at doses of 0.5,1.0,1.5, and 2.0 mg/mL for 24 and 48 hours, respectively. PCR, 

automated sequencing, conventional chromosome culture, and micronucleus tests were used to 

find micronucleus and chromosomal breaks. The findings demonstrated that, compared to the 

control group, micronucleus production was elevated at 24- and 48-hour incubation times at 

sodium benzoate doses of 1.0, 1.5, and 2.0 mg/mL (P < 0.05). Sodium benzoate doses of 2.0 

mg/mL at 24- and 48-hour incubation times enhanced chromosomal break compared to the 

control group (P < 0.05). When micronuclei formed, and chromosomes broke in lymphocytes, 

sodium benzoate exhibited mutagenic and cytotoxic effects [39]. 

Short-lived exposure to sodium benzoate can disturb the eyes, skin, and respiratory system; 

however, repeated or sustained exposure can increase skin sensitivity [40]. High dosages can 

lead to alterations in gastrointestinal mucus production, ulcers, and the release of prostaglandin 

and histamine [41, 42]. Furthermore, research on soft drinks and fruit juices has shown that the 

presence of metal catalysts during the reaction between ascorbic acid and benzoic acid produces 

benzene  [43]. 

Afshar et al. found that mice's fetal absorption rate was statistically significant at 280 and 

560 mg sodium benzoate dosages. These doses also resulted in a decrease in the fetus's weight 

and crown-rump length in contrast to the control group [44, 45]. Sohrabi et al. conducted a 

study on mice in which they found that progesterone hormone at a dosage of 280 mg was lower 

than in the control group and that sodium benzoate at a concentration of 560 mg/kg decreased 

the weight of the ovaries and the hormones FSH and LH [46]. 

According to different research, mice's weight can be decreased by 200 mg/kg of sodium 

benzoate; however, the mice's separated serum included greater amounts of urea, uric acid, and 

creatinine. In a study involving rats and mice, Fujitani et al. located that at a concentration of 

2.4%, the average weight of the rats decreased in comparison to the control group; at a 

concentration of 2.4% weight gain in the liver and kidney occurred in the rats, and at a 

concentration of 3%, the weight of the liver and kidney increased in comparison to the control 

group in the mice [47]. Eber Chukwu et al.'s study of sodium benzoate's effects in rats showed 

that it could reduce hemoglobin levels at all doses and the number of white blood cells at 60 

and 120 mg/kg in comparison to the control group. As a result of this decline, the rats' WBCs 

are more vulnerable to infection [48]. Ibekwe et al.'s study on sodium benzoate's effects on rats 

showed that the drug might reduce hemoglobin at all doses and the number of white blood cells 

at 60 and 120 mg/kg in comparison to the control group. The rats' WBCs are more vulnerable 
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to infection due to this decline [49]. Yilmaz et al. examined how 200 and 500 μg/ml of benzoate 

sodium affected human cell lymphocytes. At 500μg/mL, benzoic acid lowered the mitotic index 

and raised the indices of chromosomal aberration (CA), sister chromatid exchanges (SCEs), 

and micronucleus (MN) [50]. Other studies have  observed that sodium benzoate could alter the 

shape of lymphocytes and cause damage to the cell membrane when they examined lymph node 

cells taken from mice that were given varying amounts of the chemical compared to control 

cells. The negative effects of this chemical grow with higher concentrations and longer 

exposure time [51, 52]. 

1.4.3. Sulfites, Sulfur Dioxide, and Sodium Metabisulfite: Broad-spectrum antimicrobials 

that inhibit bacteria, yeasts, and molds include sulfites and sulfating agents, including sulfur 

dioxide (SO2), sodium and potassium sulfite, metabisulphite, and bisulfites (Figure 3). It is 

specifically used to stop malolactic fermentation during wine production. Sulfites are 

preservatives for food and drink goods to avoid oxidation and bacterial growth. Sulfites are also 

applied to keep fruits and vegetables that are canned, dried, frozen, and frozen from browning 

enzymatically and nonenzymatically [53]. 

   
Figure 3: Structures of Sulfite, Sulfur dioxide, and Sodium metabisulfite [54] 

 

The following goods are permitted to include SO2, sulfite, and metabisulfite according to 

the Codex General Standard for Food Additives: Fruit products, fresh, frozen, fermented, 

canned, and dried fruit; and dried vegetables; starches; precooked pasta; fish and some shellfish 

products; sugar products; herbs and spices; vinegar varieties; mustards; sauces; cider, wines; 

flavored water drinks; distilled spirituous drinks with a minimum 15% alcohol content; and 

snacks. Depending on the product, the maximum concentration allowed might vary from 15 to 

1000 ppm [55]. 

Although sulfite additions are widely used because they seem harmless, reports of negative 

responses to sulfite exposure started to surface in the 1970s [56, 57]. Most reports, however, 

described the induction of bronchoconstriction in asthmatic patients. These comprised inducing 

anaphylactic responses and various symptoms, including flushing, dermatitis, urticaria, 
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diarrhea, hypotension, and stomach discomfort [58, 59]. Some people get mild to extremely 

severe asthmatic symptoms when exposed to sulfite, whereas, for some people, these responses 

can be fatal [60]. 

Til et al. investigated the sulfite toxicity in recently weaned Wistar rats. Six groups, each 

with 20 males and 20 females, were created from the 120 males and 120 females. For up to two 

years and three generations, the groups were kept on the stock diet that included 0.0 (control), 

0.125, 0.25, 0.5, 1.0, or 2.0% sodium metabisulphite. In two generations of rats, a 2% sulfite 

level somewhat slowed their development, but not significantly. There was blood in the stools 

for the groups that received 1% or more sulfite. Pathological analysis showed that the three 

generations had hyperplastic alterations in the epithelial and foregut with 2% and 1% sulfite 

levels, respectively. A series of brief experiments involving 10 male and 10 female rats were 

conducted on high sulfite levels (0–8%) for 10–56 days. Growth depression and substantial 

food intake and efficiency decreases were seen in diets containing 6% sulfite. At 2% and above, 

anemia was seen. Levels of 4% and above were associated with increased splenic weight. The 

presence of blood in the stool and alterations in the shape of the stomach were the most sensitive 

indicators of sulfite injury in the current investigations [59]. 

The same research group investigated the sub-chronic and chronic oral toxicity of sodium 

metabisulphite. Twenty pigs, twenty females, and twenty males were fed diets containing 0.0, 

0.125, 0.25, 0.5, 1.0, or 2.0% Na2S2O5. Fourteen males and fourteen females from each group 

were slain after fifteen weeks. For 48 weeks, the six male and six female survivors in each 

group were fed identical meals. The average amounts of sulfite that remained in the different 

experimental diets after the pigs ate them were determined to be 0.06, 0.16, 0.35, 0.83, and 

1.72%, respectively. The liver, kidneys, heart, and spleen showed a substantial rise in organ-to-

body weight ratios when fed at dietary levels of 1.72% after 15 and 48 weeks and only at dietary 

levels of 0.83% after 48 weeks. The study determined that 0.35% Na2S2O5 in the pigs' diet for 

48 weeks was the no-effect threshold [61]. More recently, Kadi et al. assessed the sub-chronic 

toxicity of sodium metabisulphite on 24 female Wistar rats that were split into four groups and 

given different amounts of sodium metabisulphite (0.0, 0.25, 1, and 4%) in their drinking water 

for 90 days. The 1% and 4% Na2S2O5 injections significantly affected body weight, food 

intake, and water consumption. Biochemical markers such as calcium, urea, creatinine, uric 

acid, and transaminases increased, but immunoglobulin levels decreased. Hematology showed 

leukocytosis and a reduction in hemoglobin and red blood cells. They concluded that sub-

chronic Na2S2O5 1% and 4% ingestion in Wistar rats appeared to affect the immunological 

function and biochemical, hematological, and physiological parameters [62]. 
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1.5 Can Food Preservatives Cause Hormone Disturbances in People and Encourage 

Obesity? 

According to a new study published in Nature Communications, Cedars-Sinai researchers 

developed a unique platform and process for assessing the effects of chemicals known as 

endocrine disruptors on humans. The preservatives under investigation in this study are 

commonly accessible in modern society. Some products, such as cookware and carpeting, 

contain a polymer called perfluorooctanoic acid (PFOA); paints contain a compound called 

tributyltin (TBT), which can contaminate water and accumulate in seafood; and breakfast 

cereals and other foods often contain an antioxidant called butylhydroxytoluene (BHT) to 

preserve nutrients and prevent fats from going rancid. In mice genetically predisposed to the 

condition, these alterations resulted in aberrant immune systems that led to chronic colitis. It is 

exceedingly tough to shed weight due to obesity since this process slows down metabolism and 

depletes the liver of energy. The mice developed weight gain and insulin resistance prediabetes 

when they were subjected to the same quantity of propionate as humans normally ingest on a 

long-term basis [63]. The research aimed to design human subject studies to test its hypothesis. 

The researchers used tissues that generate hormones from human stem cells to reveal how long-

term use of these compounds can hinder the signals the digestive system delivers to the brain, 

signaling when a person feels "full" after eating. People eat more when this signaling system 

isn't working correctly, which leads to weight gain. It was found that each of these preservatives 

harmed hormones that connected the gut with the brain. When all three chemicals were 

evaluated together, there was a significant amount of combined stress, with BHT having some 

of the most potent negative impacts. While other scientists have appeared, these compounds 

can hold up hormone systems in laboratory animals. This is the first research to document how 

preservative-containing compounds may block hormones essential for gut-to-brain 

transmission and avoid obesity in humans using human pluripotent stem cells and tissues. Used 

the stem cells to grow human epithelial tissue, which lines the intestines, as well as neuronal 

tissues of the hypothalamus area of the brain, which controls metabolism and hunger. Then, 

tissues were exposed to BHT, PFOA, and TBT alone and in combination, and the researchers 

watched to see how the cells responded. They found that the chemicals disrupt the networks 

that allow signaling hormones to stay structurally intact and be transported outside of cells, 

rendering them ineffective. Mitochondria were also damaged by the poisons. Because the 

"young" cells that suffered the chemical harm were still in the early stages of development, the 

findings suggest that a hormone system breakdown might affect the unborn child as well as the 

pregnant woman [64]. 

https://isnra.net/index.php/kjps
mailto:kjps@uoalkitab.edu.iq
mailto:kjps@uoalkitab.edu.iq


Al-Tameemi ZAH. / Al-Kitab Journal for Pure Sciences (2025); 9(1):68-90.

 

 
Web Site: https://isnra.net/index.php/kjps   E. mail: kjps@uoalkitab.edu.iq

 
77 

 

2. Cosmetics preservatives 

Many people use lotions on their bodies and skin almost every day. The skin creams are 

sometimes contained in little pots. We apply the cream with our fingers and don't always wash 

our hands before applying the cream to our skin. As a result, bacteria from the hands enter the 

cream pots. The creams frequently contain loads of water and are kept in warm bathrooms, 

which creates ideal circumstances for the bacteria's fast microbial development within the pots. 

For this reason, extra precautions need to be taken to prevent the cream from being damaged. 

Nearly all body lotions and skin creams contain preservatives. Without preservatives, bacteria 

would grow and multiply in the cream, eventually leading to skin issues or even dermatitis [65]. 

Because makeup products are nutrient-rich environments that promote the growth of 

microorganisms, this impacts the effectiveness of the preservatives [66]. 

2.1 Stages of preservation 

To supply cosmetic goods with adequate defense against microbiological pollution, the 

industry offers: 

2.1.1. Primary Preservation Strategy: GMPs must be rigorously followed when 

manufacturing cosmetics. Cosmetics must be prepared in an absolutely aseptic manner to 

prevent microbiological contamination. Ways to lower the risk of contamination are water 

handling, microbiological domination of raw materials, tools disinfection, and staff 

qualification [67, 68].  

2.1.2. Secondary Preservation Strategy: In order to maintain the firm of cosmetics 

throughout storage, transportation, and use, three fundamental methods have been utilized: 

physical, chemical, and physicochemical preservation [69]. 

2.1.2.A. Secondary Preservation in Physical Terms: In order to maintain the firmness of 

cosmetics throughout storage, transportation, and use, three fundamental methods have been 

utilized: physical, chemical, and physicochemical preservation [69]. Primary packaging is used 

to accomplish this sort of preservation in situations when a physical barrier is present to avoid 

microbiological contamination [70]. The packaging can offer two layers of protection: one 

versus pollution during use and another opposed to contamination building up in the 

apportionment chain [71]. 

2.1.2.B. Physicochemical Secondary Preservation 

• Water Activity. • Emulsion Form. • pH Control [72]. 

2.1.2.C. Chemical Secondary Preservation 

• Synthetic Chemical Preservatives. 

• Natural Chemical Preservatives. 
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• Multifunctional Ingredients [73].  

The following is a list of preservative chemicals and their applications: 

Table (2) Preservative cosmetics detected in the previous study [74-85] 

Preservative detected Products 

2-phenoxyethanol 

4-hydroxybenzoic acid 

Benzalkonium  

chloride Benzothiazolinone 

Benzoic acid 

Benzyl alcohol 

Benzyl paraben 

Bronopol 

Butylated hydroxy anisole Butylated 

 hydroxy toluene Butyl paraben 

Cetrimonium chloride  

Chlorhexidinedigluconate  

Chlorhexidine dihydrochloride  

Chloroacetamide 

Chlorphenesin 

Dehydroacetic acid 

Dimethylol dimethyl hydantoin 

Ethyl benzoate 

Ethylparaben 

Formaldehyde 

Formalin Formic acid 

Glutaral 

Imidazolidinyl urea  

Iodopropynylbutylcarbamate 

Glutaral 

Imidazolidinyl urea 

Iodopropynylbutylcarbamate 

Isobutylparaben 

Kathon CG 

Methamine 

Methyl chloroisothiazolinone 

Methyldibromoglutaronitrile 

 Methylisothiazolinone 

 Methyloldimethylhydantoin  

Methylparaben 

Aftershave balms 

Anti-stretch marks 

cream Bath gel 

Body care product 

Body milk 

Cosmetics  

Creams  

Deodorant  

Eye drop  

Face cream  

Hair conditioners  

Hand creams / gel  

Hand soaps  

Hygiene wash  

Lanoline cream  

Lipsticks  

Liquid formulations  

Liquid soaps  

Lotions  

Makeup  

Moisturizing creams  

Multi-purpose cleaners  

Oil-based lotions  

Ointments  

Products for babies  

Shampoos  

Shower gel  

Skin cream  

Skin milk  

Sun-related cosmetics  

Toiletries  

Washing-up liquids  

Water-based lotions  

Wet tissues  

 

2.2 Hazardous Ingredients in Cosmetics: 

 Cosmetics with a high water content are susceptible to microbiological contamination, 

which might change the product's composition or pose a health risk to the consumer. Pathogenic 

bacteria frequently reside in contaminated cosmetics. To avoid contamination in bacteria like 

(Staphylococcus aureus and Pseudomonas aeruginosa), manufacturers insert preservers into 

cosmetic products [85]. Colorless, odorless, water-soluble, nonpoisonous, non-allergic, non-

irritating, influential across a broad pH range, and able to inhibit the growth of bacteria and 

fungus—these qualities make the preservatives excellent for cosmetics [86]. As of right now, 

no preservative meets all these requirements. Among the most widely used cosmetic 
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preservatives in the last 20 years are parabens (methyl, propyl, butyl, and ethyl paraben), 

formaldehyde, formaldehyde releasers, and methylchloroisothiazolinone 

/methylisothiazolinone (MCI/MI) [87, 88]. Numerous recent investigations have determined 

that preservatives are the most prevalent allergens in cosmetic contact [89, 90].  

Three primary categories may be used to classify them: UV light absorbers, antioxidants, 

and antimicrobials. Additional classifications of antimicrobial agents include formaldehyde-

releasers, non-formaldehyde-releasing preservatives, and formaldehyde preservatives. 

Quaternium-15, 2-bromo-2-nitropropane-diol, imidazolidinyl urea, diazolidinyl urea, and 

DMDM hydantoin are examples of formaldehyde-releasing preservatives (FRP). Preservatives 

that don't release formaldehyde include parabens, methyl dibromo glutaronitrile-

phenoxyethanol (MDBGN-PE), methyl chloroisothiazolinone-methylisothiazolinone (MCI-

MI), and iodopropynyl butylcarbamate. Anyone with a formaldehyde allergy may also have an 

allergy to any of the FRPs [91].  

Human meibomian gland epithelial cells (HMGECs) have recently been found to be 

particularly sensitive to the cosmetic preservative formaldehyde and benzalkonium chloride. At 

doses permitted for human consumption, exposure to these substances causes cellular atrophy 

and death in a matter of hours. We propose that additional cosmetic preservatives may 

potentially have detrimental effects on HMGECs and that these effects are not exclusive to 

them. Parabens, phenoxyethanol, and chlorphenesin are among these substances; studies have 

shown that they irritate the eyes and are harmful to the kidney, liver, and corneal and 

conjunctival epithelial cells[92]. This hypothesis was investigated to examine the effects of 

phenoxyethanol, chlorphenesin, and parabens on the morphology, signaling, survival, 

proliferation, and lipid expression of immortalized (I) HMGECs. These cells were cultured in 

either proliferating or differentiating conditions for up to five days, with varying concentrations 

of methylparaben, ethylparaben, phenoxyethanol, and chlorphenesin. The IHMGECs' capacity 

to transmit signals, their quantity, appearance, neutral lipid content, and lysosome buildup were 

observed. The results show that after being exposed to these preservatives for 30 minutes, 

IHMGECs' Akt pathway activity significantly decreased. This dose-dependent activity is seen 

at concentrations comparable to chlorphenesin and lower than all other doses approved for 

human use. Furthermore, cellular atrophy and mortality occur when the IHMGECs are exposed 

for a whole day to concentrations of methylparaben, ethylparaben, phenoxyethanol, and 

chlorphenesin that are close to or equivalent to the recommended human dose. No preservative 

did not increase IHMGEC proliferation at any of the tested doses. Of special note, because the 

cells did not make it through the treatment, it was impossible to assess the impact of these 
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preservatives, at doses almost equivalent to those permitted for humans, on IHMGEC 

differentiation. In conclusion, the findings validate the theory and demonstrate the toxicity of 

methylparaben, ethylparaben, phenoxyethanol, and chlorphenesin [93]. 

Frequently, cosmetic goods like mascara, eye shadow, eyeliner, and makeup remover usually include 

preservatives (like Benzalkonium chloride BAK and formaldehyde-releasing preservatives FA) to stop 

microorganisms from growing [94]. These preservatives were conjectured to harm the ocular surface 

and adnexal cells at quantities (FA = 0.74 mg/ml; BAK = 1 mg/ml) authorized for consumer usage. Thus, 

the effects of BAK and FA on the morphology, survival, proliferation, and signaling capacity of corneal 

(iHCECs), conjunctival (iHConjECs), and meibomian gland (iHMGECs) were investigated. For a 

maximum of seven days, iHMGECs, iHCECs, and iHConjECs were grown in various BAK (5 μg/ml to 

0.005 μg/ml) or FA (1 mg/ml to 1 μg/ml) concentrations under basal, increasing, or differentiating 

conditions. Was used modest BAK concentrations since was discovered that 0.5 mg/ml and 50 

μg/ml BAK eliminated iHMGECs in just one day after a 15-minute treatment. The three cell 

types were subjected to studies of AKT signaling, lysosome accumulation (LysoTracker), and 

cell appearance, number, and neutral lipid content (LipidTox) [95]. Results showed that 

iHMGECs, iHCECs, and iHConjECs undergo dose-dependent alterations in their morphology, 

survival, proliferation, and AKT signaling. After five days of exposure, several measured doses 

caused poor adherence, reduced proliferation, and cell death. Furthermore, AKT 

phosphorylation after 15 (FA) or 30 (BAK) minutes of treatment demonstrated that cellular 

signaling was decreased in a dose-dependent way in all three cell types, irrespective of whether 

the cells had been grown in proliferating or differentiating conditions. The findings support the 

research's hypothesis, demonstrating that cosmetic preservatives BAK and FA have several 

negative effects on the ocular surface and adnexal cells [96]. 

2.3 The most prevalent preservatives' adverse effects on cosmetic items: 

2.3.1 Paraben: Various cosmetic products use parabens (Figure 4)  as preservatives, 

including (deodorants, scrubs, shampoos, eye makeup, and lotions), food items, and 

pharmaceutical items that the general public is exposed to [97]. 

 

 

 

 

 

 

 

 

 
 

Figure 4: Structure of Paraben [98] 
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Thin-layer chromatography may be used to extract parabens from human breast tissue and 

identify them, according to preliminary research. Through more thorough research, the mean 

amounts of each paraben were found and measured in samples of 20 human breast cancers using 

tandem mass spectrometry and high-pressure liquid chromatography. The average paraben 

concentration in 20 human breast tumors was (20.6 ± 4.2 ng g−1) tissue. Upon comparing the 

different parabens, it was found that methylparaben exhibited the most significant degree of 

presence (mean value of 12.8 ± 2.2 ng g−1 tissue), accounting for 62% of the total parabens 

taken back during the extraction processes. Investigations showed that parabens are present in 

a sound form in the breast of humans, which should theoretically pave the way for the 

acquisition of more thorough data regarding paraben body loads and, in particular, whether or 

not these burdens change between normal tissues and malignancy [99]. The water solubility of 

parabens diminishes as the ester chain length increases, and they have a high oil/water partition 

coefficient. Consequently, if any parabens can enter the human body unharmed, they may be 

able to accumulate in biological tissues' fatty components similarly to other lipophilic [100, 

101]. 

Although the majority of research has shown that parabens do not induce mutations, certain 

reports have shown that they can cause chromosomal abnormalities, especially when 

polychlorinated biphenyls are present. Additionally, rats who receive methylparaben 

subcutaneously have been shown to develop mammary adenocarcinomas [102]. Research has 

demonstrated that parabens can cause mitochondrial malfunction and impede lysosomal 

enzyme secretion, hence impairing cellular function [103]. 

2.3.2 Phenoxyethanol: Cosmetic items include Phenoxyethanol (Figure 5) as a preservative 

(it can be found in makeup products and skin, body, and hair care products for adults, baby 

wipes, baby lotions, fragrances, hair removal waxes, hand sanitizer, and ultrasound gel) and 

also as a stabilizer in perfumes and soaps [104]. 

 
Figure (5): Phenoxyethanol structure [105] 
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Phenoxyethanol exposure has been connected to a variety of allergic responses, including 

anaphylaxis, eczema, and hives. Another typical adverse response to products containing one 

percent or more phenoxyethanol on the skin is eczema. Only the application area reacts, and 

eczema goes away if the irritating substance is avoided [106]. According to research in 2015, 

the most common side effect of Doppler ultrasonography gel was skin irritation, yet there were 

also sporadic instances of potentially fatal responses called anaphylaxis. Doppler 

ultrasonography gel containing mixtures of phenoxyethanol and parabens may cause more 

severe allergy responses than phenoxyethanol alone [107]. Effects on the infant's acute nervous 

system: The FDA warned customers in 2008 not to buy Mommy's Bliss Nipple Cream. 

Breastfeeding infants had vomiting and diarrhea due to phenoxyethanol, a substance present in 

the cream that depressed their central nervous system. Reduced hunger, trouble awakening the 

baby, limp extremities, and skin color changes are all signs of a depressed neurological system 

[108]. 

3. Conclusion: 

The primary purpose of preservatives in food and cosmetics is their antibacterial 

effectiveness. However, the food and cosmetics industries must worry about these compounds' 

toxicity. Therefore, it is essential to keep looking for safe and valuable preservatives. Because 

of their toxicity, laws restrict or even forbid using the most vital preservatives. They also 

demand that food and cosmetic items be free of contamination.  

Consequently, food and cosmetics producers seek innovative preservation techniques to get 

around legal restrictions while presenting a safer product regarding toxicological and 

microbiological aspects. However, a preservative's range of action is limited based on the 

microorganisms and the target species, which incentivizes producers to combine different 

preservative forms. 
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