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7.1 Sulfites and Sulfur Dioxide E220-228 

• Sulfer dioxide (SO2) and its derivatives long 
have been used in foods as general food 
preservatives. They are added to food to 
inhibit nonenzymic browning, to inhibit 
enzyme catalyzed reactions, to inhibit and 
control microorganisms, and to act as an 
antioxidant and a reducing agent.  

7. Antimicrobial Agents 
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 When added during manufacture of wheat 
flour doughs, sulfur dioxide effects a 
reversible cleavage of protein disulfide bonds. 

 

In the instance of cookie manufacture, the 
addition of sodium bisulfite reduces mixing 
time and the elasticity of the dough that 
facilitates dough sheeting, and it also reduces 
variations caused by different lots of flour .  
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 Levels of sulfur dioxide encountered in dried 
fruits immediately following processing 
sometimes approach 2000 ppm.  

 

 However, much lower amounts are found in 
most other foods because concentrations 
above 500 ppm give noticeably disagreeable 
flavors, and because sulfites tend to volatilize 
and/or react during storage and cooking 

4 



• Sulfite may be applied as: 
 E220 Sulphur dioxide 
 E221 Sodium sulphite 
 E222 Sodium bisulphite, 
 E223 Sodium metabisulphite 
 E224 Potassium metabisulphite 
 E225Potassium sulphite 
 E226 Calcium sulphite 
 E227 Calcium hydrogen sulphite, 
 E228 Potassium bisulphite 
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7.2 Nitrite and Nitrate Salts E249-252 

The potassium and sodium salts of nitrite and nitrate 
are commonly used in curing mixtures for meats to 
develop and fix the color, to inhibit microorganisms, 
and to develop characteristic flavors.  
 
Nitrites in meat form nitric oxide, which reacts with 
heme compounds to for nitrosomyoglobin, the pigment 
responsible for the pink color of cured meats .  

 
 Sensory evaluations also indicate that nitrite 
contributes to cured meat flavor, apparently through an 
antioxidant role, but the details of this chemistry are 
poorly understood 
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  Furthermore, nitrites (150–200 ppm) inhibit 
clostridia in canned-comminuted and cured meats. In 
this regard, nitrite is more effective at pH 5.0–5.5 
than it is at higher pH values. 

  

  The antimicrobial mechanism of nitrite is unknown, 
but it has been suggested that nitrite reacts with 
sulfhydryl groups to create compounds that are not 
metabolized by microorganisms under anaerobic 
conditions 
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 Nitrites have been shown to be involved in the 
formation of low, but possibly toxic, levels of 
nitrosamines in certain cured meats. Nitrate salts also 
occur naturally in many foods, including vegetables such 
as spinach.  

 
The reduction of nitrate to nitrite in the intestine, with 
subsequent absorption, could lead to cyanosis due to 
methemoglobin formation. For these reasons, the use of 
nitrites and nitrates in foods has been questioned.  
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The antimicrobial capability of nitrite provides some 
justification for its use in cured meats, especially where growth 
of Clostridium botulinum is possible. 

cyanosis  
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7.3 Sorbic Acid  E200 

 Straight-chain, monocarboxylic, aliphatic fatty acids 
exhibit antimycotic activity. 

 
 Sorbic acid (C-C=C-C=C-COOH) and its sodium and 
potassium salts are widely used to inhibit mold and 
yeasts in a wide variety of foods including cheese, baked 
products, fruit juices, wine, and pickles.  

 
Sorbic acid is particularly effective in preventing mold 
growth, and it contributes little flavor at the 
concentrations employed (up to 0.3% by weight). 
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 The activity of sorbic acid increases as the pH 
decreases, indicating that the undissociated form is 
more inhibitory than the dissociated form.  

 
 In general, sorbic acid is effective up to pH 6.5, 
which is considerably above the effective pH ranges 
for propionic and benzoic acids. 
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Although sorbic acid might at first appear quite stable 
and unreactive, it is quite often microbiologically or 
chemically altered in foods. Two other mechanisms for 
deactivating the antimicrobial properties of sorbic acid 
are shown in Figure 10.  
 
 1- The reaction labeled “a” in Figure 10 has been 
demonstrated in molds. This involves direct 
decarboxylation of sorbic acid to yield the 
hydrocarbon 1,3-pentadiene. The intense aroma of 
this compound can cause gasoline or hydrocarbon-
like off flavors when mold growth occurs in the 
presence of sorbic acid, especially on the surface of 
cheese treated with sorbate. 
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• Lactic acid bacteria reduce sorbic acid to sorbyl 
alcohol, and then, because of the acid conditions 
they have created, cause a rearrangement to a 
secondary alcohol (Fig. 10,b). The final reaction 
involves the formation of an ethoxylated hexadiene, 
which has a pronounced, easily recognized aroma of 
geranium leaves. 

geranium leaves 

A secondary alcohol : is a compound in which 
a hydroxy group, ‒OH, is attached to a 
saturated carbon atom which has two other 
carbon atoms attached to it. 

13 



14 



 Sorbic acid is sometimes used in combination with sulfur 
dioxide, and this leads to reactions that deplete both sorbic acid 
and sulfur(IV) oxoanions. 

 
Under anaerobic conditions, the combination of sorbic acid 
and sulfue dioxide in foods results 5-sulfo-3-hexenoic acid . 

An oxyanion or oxoanion is a chemical compound with the generic formula AxOy
z− (where 

A represents a chemical element and O represents an oxygen atom). 
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7.4 Natamycin E235 

 Natamycin or pimaricin is a polyene macrolide 

antimycotic (I) that has been approved in the United 

States for use against molds on cured cheeses. 

 

 This mold inhibitor is highly effective when applied 

to surfaces of foods exposed directly to air where mold 

has a tendency to proliferate.  

 

 Natamycin is especially attractive for application on 

fermented foods, such as cured cheeses, because it 

selectively inhibits molds while allowing normal 

growth and metabolism of ripening bacteria. 
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  May cause vomiting, anorexia, diarrhoea and skin irritation. 
Typically found in the rinds of cheeses, and some meat products. 

 
The Joint FAO/WHO Expert Committee on Food Additives (JECFA) 
reviewed the safety of pimaricin (natamycin) in 1968, 1976 and 2002 
and assigned an ADI of 0.3 mg/kg body weight (bw)/day 
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7.5 Propionic Acid E280-283 

 Lipophilic agents of this kind also exhibit inhibitory activity 
against C. botulinum may find applications in cured meats and 
in refrigerated, packaged fresh fish.  
 
Cell-killing effects are observed only at high concentrations of 
the compounds, and death apparently results form the 
generation of holes in cell membranes. 
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  Propionic acid (CH3-CH2-COOH) and its sodium and 
calcium salts exert antimicrobial activity against 
molds and a few bacteria.  

 

 This compound occur naturally in Swiss cheese (up to 
1% by weight), where it is produced by 
Propionibacterium shermanii.  

 

 Propionic acid has found extensive use in the bakery 
field where it not only inhibits molds effectively, but 
also is active against the ropy bread organism, 
Bacillus. 
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 Levels of use generally range up to 0.3% by 
weight. As with other carboxylic acid 
antimicrobial agents, and the range of 
effectiveness extends up to pH 5.0 in most 
applications.  

 

In mammals, propionic acid is metabolized in 
a manner similar to that of other fatty acids, 
and it has not been shown to cause any toxic 
effects at the levels utilized. 
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  The preservation of foods with acetic acid 
(CH3COOH) in the form of vinegar dates to antiquity. 
In addition to vinegar (4%acetic acid) and acetic acid, 
also used in food are sodium acetate (CH3COONa), 
potassium acetate (CH3COOK), calcium acetate 
[(CH3COO)2Ca], and sodium diacetate (CH3COONa · 
CH3-COOH ·½H2O). 

7.6 Acetic Acid E260 

Acetic acid  E260 

Potassium acetate  261 

Sodium acetate  262 

Calcium acetate 263 21 

Citric acid is a weak organic acid with the formula C6H8O7 
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 The salts are used in bread and other baked goods (0.1–0.4%) 
to prevent ropiness and the growth of molds without interfering 
with yeasts .  

 
Vinegar and acetic acid are used in pickled meats and fish 
products. If fermentable carbohydrates are present, at least 3.6% 
acid must be present to prevent growth of lactic acid bacilli and 
yeasts.  
 
 Acetic acid is also used in foods such as catcup, mayonnaise, 
and pickles, where it serves a dual function of inhibiting 
microorganisms and contributing to flavor. The antimicrobial 
activity of acetic acid increases as the pH is decreased, a property 
analogous to that found for other aliphatic fatty acids. 
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 Benzoic acid (C6H5COOH) has been widely employed 
as an antimicrobial agent in food, and it occurs 
naturally in cranberries, prunes, cinnamon, and 
cloves.    

 

 The undissociated acid is the form with antimicrobial 
activity, and it exhibits optimum activity in the pH 
range of 2.5–4.0 making it well suited for use in acid 
foods such as fruit juices, carbonated beverages, 
pickles, and sauerkraut. 

7.7 Benzoic Acid 
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  Since the sodium salt of benzoic acid is more soluble in water 
than the acid form, the former is generally used. 

 

  Once in the product, some of the salt converts to the active 
acid form, which is most active against yeasts and bacteria 
and least active against molds. Often benzoic acid is used in 
combination with sorbic acid or parabens, and levels of use 
usually range from 0.05 to 0.1% by weight 
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 Parabens : is a term used for the specialty chemicals industry to 
describe a series of parahydroxybenzoates or esters of 
parahydroxybenzoic acid (also known as 4-hydroxybenzoic acid).  

 
Common parabens include methylparaben (E 
number E218), ethylparaben (E214), propylparaben (E216), butylparab
en and heptylparaben (E209).  



 Benzoic acid has been found to cause no 
deleterious effects in humans when used in small 
amounts. It is readily eliminated from the body 
primarily after conjugation with glycine (Fig. 12) to 
form hippuric acid (benzoyl glycine). This 
detoxification step accumulation of benzoic acid in 
the body. 
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