L
LECTURE 16: CHEMICAL PRESERVATION OF FOOD
16.1 Introduction

Preservativeforfood may be defined as any chemical compound and/or process, when applied to food,
retard alterations caused by the growth of microorganisms or enable the physical properties, chemical
composition and nutritive value to remain unaffected by microbial growth. Some chemicals have been
used traditionally since several decades as direct orindirectinhibitors of microbial growth and are still
widely used despitetheir limitations

The majority of food preservation operations used today also employ some kind of chemical additive to
reduce spoilage. Of the many dozens of chemical additives available, all are designed eithertokill or
retard the growth of pathogens or to prevent orretard chemical reactions thatresultin the oxidation of
foods.

Some familiarexamples of the former class of food additives are sodium benzoate and benzoic

acid; calcium, sodium propionate, and propionicacid; calcium, potassium, sodium sorbate, and sorbic
acid; and sodium and potassium sulfite. Examples of the latter class of additivesinclude calcium, sodium
ascorbate, and ascorbicacid (vitamin C); butylated hydroxyanisole (BHA) and butylated

hydroxytoluene (BHT); lecithin; and sodium and potassium sulfite and sulphur dioxide.

16.2 Classification of Preservatives
According to FSSA rules - class | and class Il preservatives
Class | preservatives

a. Commonsalt

b. Sugar

c. Dextrose

d. Glucose

e.Spices

f.Vinegaror aceticacid
g. Honey

h. Edible vegetableoil

Addition of class | preservativesinany foodis not restricted, unless otherwise provide in the rule.
Class Il preservatives

a. Benzoicacid including salts their of
b. Sulphurous acid including salts theirof
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C. [Nit}at'es'of']' ni"tri"ceéofso'diUm'or"pd'ta'ssiUrﬁ

d. Sorbicacid includingits sodium, potassium and calcium salts
e.Nicin

f. Propionicacidincluding salts theirof

g. Methyl or propyl para-hydroxy benzoate

h. Sodium diacetate

i.Sodium, potassium and calcium salts of lacticacid

Use of class Il preservativesis restricted. They shallbe added to only specified productand ata
concentration not exceeding the proportion specified for the product

Use of more than one class |l preservative is prohibited. No person shall use in orupona food more than
oneclass |l preservative

16.2.1 Benzoicacid and its salt

Widely use asan antimicrobial agent. Benzoate is more effective against yeasts and bacteriathan molds.
Antimicrobial activity is achieved by inhibition in enzymatic system of microbial cells, affecting acetic
acid metabolism, citricacid cycle and oxidative phosphorylation.

Antimicrobial activity is affected by pH of medium The maximum inhibition occurs at pH value of 2.5 to
4.0 and itdecreases when pHrisesabove 4.5.

The food products preserved with the benzoate include fruit juices and drinks, salads, jams and jellies,
pickles, dried fruits and preserves, ketch up and sauce, syrup, carbonated beverages, bakery items, salad
dressings, margarine and otherfat spreads, spices.

16.2.2 Sulphurdioxide and sulfites

Sulphurdioxide (SO2) gasis one of the oldest antimicrobial agents. Itis a colourless, nonflammable
gaseous compound orliquid under pressure with asuffocating pungent odour. When dissolved in water
of foods, ityields sulphurous acid anditsions, owingtoits solubility in water.

Sulphite salts such as sodium sulphite, sodium bisulphite, potassium sulphite, potassium bisulphite,
sodium metabisulphite, potassium metabisulphite used as preservatives. When dissolved in water, form
sulphurous acid, bisulphite andions. Sulphurous acid formed from these compoundsisan active
antimicrobial substance. The effectiveness of sulphurous acid isenhanced atlow pH values.



Anfimi'crbb'ial'act'ivi'ty of sulfites égéinét Yea'st's, molds and béce riais selective, with certain 'sp'eci'es'
being more sensitive to inhibition them others. Bacteria are generally more sensitivetoinhibition than
yeasts and molds. In addition to antimicrobial action, they are also used, to prevent enzymaticand non
enzymaticchanges as well as discolorationin some foods. Sulphur dioxide and sulphites are used in fruit
products such as fruit juice concentrate, squashes, pickles and chutneys.

16.2.3 Sorbic acid and its salts

Sorbicacid and its salts (calcium, potassium or sodium salts) are effective antimicrobial agents against
yeastand molds, aswell as bacteria. They are less effective against bacteria. Sorbate hasan upperpH
limitforactivity around 6.0-6.5. The food products preserved with sorbates are carbonated beve rages,
salad dressings, tomato products, jams, jellies, syrup,candy and chocolate syrup, cheese, sausages,
smoked fish, fruitjuices, grains, breads and cakes.

16.2.4 Propionicacid and its salts

Propionicacid & its salts (Ca & Na) are used most extensively inthe prevention of mold growth and rope
developmentin baked goods and for mold inhibitionin many cheesefoods and spreads. They are more
effectiveagainst molds as compared to yeasts and bacteria. Propionates has an upper pH limit for
activityaround5to 6.

16.2.5 Lactic acid and its salts

Lactic acid is formed during fermentation of lactose by lacticacid bacteria. Lactic acid & its salts are not
very common & not easily available. [t can be usedin pickles ( with aceticacid), fermented dough crispy
biscuits, some beverages, dairy products & meat & meat products. Calcium lactate is used as a firming
agentin pickles, fruits & vegetables. Na & K lactate are also recommended with sodium diacetate for
control of food poisoning & other bacteriain meat product.

16.2.6 Aceticacid
Aceticacid has antimicrobial properties. The action tends to be staticrather than cidal. Itis more
effectiveagainst bacteria & yeastthen molds. A5 to 10 % solution of aceticacid is known as Vinegar.

Aceticacid in the form of vinegaris used in mayonnaise, pickles, sauce, pickled sausage etc.

16.2.7 Sodium chloride (common salt)



Antimicrobial action of NaCl arises fromits lowering water activity (aw) of the food product. This
reduces available waterin food to the extent which renders condition unfavorablefor microbial growth.
At higher concentrationithasa pronounced bacteriostaticaction. The 10% NaCl inhibits the growth of
most bacteria. Delayingaction upon microorganisms- Creates dehydration of microbial cell—by
osmosis—altering results into plasmosis of the cell. Reduction in solubility of oxygenin waterdecreases
oxygenlevelin food—reduce growth of aerobic microorganisms. Itis more effective against bacteria &
mold compare to yeast.

One of the traditional method of food preservation. Mainly used to preserve pickles, meat & fish. Fishis
usually salted by immersingin brine or by mixing with dry salt. Highimportant as a preservativefor
cheese & table butter. Depending upon type of cheese salt conte ntvaried from1to 5 %. In table butter
saltis added at a max concentration as 3%.

16.2.8 Sucrose (sugar)

More effective against bacteria & mold compared to yeast. Antimicrobialaction of sucrose arises from,
lowering water activity (aw) of the food product—reduce the available waterin food to the extent which
renders condition unfavourable for microbial growth. This creates dehydration of microbial cell —by
osmosisresultsinto plasmosis of the cells. The food products preserved with sugar are fruit products
(jam, jellies, squash etc.), dairy products (sweetened condensed milk, sweets).



