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Chapter 1 - FOOD PROCESSING PRINCIPLES,   
 FOOD PACKAGING  

AND STORAGE 
 

1. Food Processing 

1.1. History of Food Processing 

 Food processing started in prehistoric times when crude processing used to include techniques like rated 

slaughtering, sun drying, fermenting, preservation with salt and different methods of cooking like roasting, 

steaming, smoking, and oven baking.  

 Proof for the existence of such methods is there in the writings of the ancient Greek, Chaldean, Roman and 

Egyptian civilizations along with archaeological evidence from Asia, Europe, North and South America.  

 In the 19th and 20th centuries, some of the modern food processing technologies were developed to aid the 

military needs. In 1809, Nicolas Appert developed a vacuum bottling method that helped in supplying food 

for the French troops, and it subsidized the development of the tinning and consequently canning method by 

Peter Durand in 1810.  

 In 1862, the method of pasteurization was discovered by Louis Pasteur. It was a significant achievement in 

confirming the micro-biological food safety.  

 In the 20th century, during World War II, the rising society of consumers in the developed countries subsidized 

the development of food processing with techniques like juice concentrates, spray drying, freeze-drying and 

the introduction of some artificial sweeteners, coloring agents and stabilizers like sodium benzoate. In the late 

20th century, products like dehydrated instant soups, re-formed fruits, and juices, and self-cooking meals like 

food ration were also introduced. 

 Every customer wants to have nourishing, safe, cheap food all through the year. But unfortunately, the climate 

of many countries limits the production of the amount of food materials for up to six months of a year only.  

Once we harvest the food, it instantly starts to depreciate due to the following reasons: 

 Micro-organisms (bacteria, yeast, and mould) 

 Intrinsic enzymes 

 Temperature 

 Moisture 

 Insects and pests. 

 Thus, in order to lessen the risk of spoilage, much of the food is processed so that its accessibility can be 

increased. A food is said to be conserved if it smoothed with respect to both the safety and the quality. 

 

1.2 What is Food Processing? 

 Food processing is a method that is used to transform raw foodstuff in well-cooked and well-maintained food 

items for both humans and other animals.  

 All of these methods have been used by the food processing industry to provide treated and preserved foods for 

our daily intake. It's very essential to recollect that any method of food processing cannot change the quality of 

raw substances. It can only extend the shelf life of the food product.  
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 Some of the best harvested, crushed and slain clean constituents are used in the food processing industry to make 

nourishing and easy to cook food.  

 The following are given some of the techniques and methods that can be used to transform food into processed 

or well-preserved food. In order to make sure that the product is meeting high standards: 

 Use the raw ingredients of the utmost quality; 

 Discover good processing techniques and track them; 

 Uphold a suitable product environment after the processing of food. 

 

1.3 Raw Material Cleaning 

 All raw materials of food are well cleaned before starting their processing. The main purpose of cleaning is 

apparently the removal of contaminants, which c a n  range from mild to v e r y  dangerous. 

 It is essential to note that elimination of contaminants is needed for the protection of t h e  process equipment 

also in addit ion to t h e  final consumers. For example, it is necessary to take away and, stones, and metallic 

particles from wheat before milling to minimize the damaging of the machinery. 

 

The main sources of contaminants are: 

 Undesirable plant parts like leaves, twigs, and husks; 

 Sand, soil, stones and metallic particles from the budding area; 

 Pests and their eggs; 

 Animal excreta and hairs; 

 Insecticides and fertilizers; 

 Mineral oil; 

 Microorganisms along with their toxins. 

 Cleaning is basic parting in which differences in the physical characteristics of the impurities and their food 

units are used to achieve their separation. 

 Selection of an apposite cleaning system rest on the material to  be cleaned, the level and the type of 

contaminates. Practically, it is very important to maintain a balance between the cleaning cost and t h e  

q u a l i t y  o f  t he  product. 

 A standard must be set at the specific end-use. Prevention of the damage to the product is an important 

subsidizing factor, particularly for pale materials likes fruit. 

 There are several cleaning methods that are available. They have been classified as  dry and wet methods, and 

the mixture is usually used for some explicit materials. 
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Fig :- Types of Cleaning methods 

1.3.1 Dry Cleaning Methods 

 The main methods of dry cleaning rest on screens, aspiration and magnetic separations. 

 Dry methods are usually cheap than the wet methods and the waste is cheaper to discard, but then again they are 

likely to be less influential in terms of cleaning effectiveness. A major difficulty is in  the recontamination of 

the material with dirt. Precautions can be taken to sidestep the danger of dust explosions or fires. 

(a) Screens: 

 Screens are broadly size separators that  are centered on perforated beds and wire mesh. A large amount of 

contaminants are separated from smaller food items, for example, straware removed from cereal grains, and pods 

and twigs are separated from peas. This is called pi . 

 Instead, dedustin is the exclusion of smaller substances, for example, removal of sand or dust from larger 

food units. 

 The chief geometries include rotary drums (also called reels or trommels), . 

 



 
 Food Products Technology         

© CAREER AVENUES | www.cavgate.com 7 

 

 

Fig :-  Screening of dry particulate materials:(a) scalping, (b)dedusting. 

 

 

Fig: (a)Screen geometries; (b)Principle of the flatbed screen. 
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 Scrape, either through impact while the process of the machinery, or supported by abrasive discs and brushes, 

can improvise the proficiency of dry screens. Screening provides inadequate separations and is typically an 

initial cleaning stage. 

 The aspiration takes the differences in the aerodynamic properties between the food and the contaminants in 

use. It is broadly used in the cleaning of the cereals but is also assimilated in the equipment for cleaning of 

peas and beans. 

 

(b) Aspiration cleaning:  

 Its principle is to put the raw material into a wisely controlled rising air stream. 

 Those materials that are dense would fall, while those  tha t  are  light would blow away dependent on their 

terminal velocity. In this case, terminal velocity can be described as the speed of air stream in upward direction 

in which a particle remains stationary; and this p ro c e s s  r e s t  o n  the density and the anticipated area of the 

particles (as defined by t h e  uation). By using variable air velocities, it is easy to separate wheat 

from lighter chaff or heavier small stones. 

 Large amount of energy is needed to produce the air streams in order to carry out accurate separation. Clearly 

the system is restricted due to the size of raw material, but is mainly suitable for the cleaning of legumes and 

cereals. 

 

Fig :- Principle of aspiration cleaning 

(C) Magnetic cleaning 

 Magnetic cleaning includes the exclusion of ferrous metal with the use of permanent or electromagnets. 

 Metal substances come either from the growing field or are picked up during the transport and primary 

operations. They create a hazard both to the user and to the processing machinery, such as cereal mills. 

 The structure of the magnetic cleaning systems can be very variable: definite food particles can pass over the 

magnetised drums or o v e r  t h e  magnetised convey or belts, or the  powerful magnets can be positioned above 

conveyors. 

 

GATE TIP: Electromagnets are comparatively easy to clean by turning-off the power. Some metal 

detectors are normally used before the use of any sensitive processing machines in order to protect 

consumers at the end of dispensation lines. 
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(d) Electrostatic cleaning 

 This process can be used in only are stricted number of cases whose surface charge on their raw materials 

varies from their contaminating materials. 

 The method can be applied to differentiate grains from other kinds of seeds having similar geometry but 

altered charge on their surface. It is mainly used for cleaning of the tea. 

 The food is carried on a charged belt and the charged particles get attracted towards an oppositely charged 

electrode depending on the charge on their surface charge. 

 

Fig : - Principle of electrostatic cleaning 

1.3.2 Wet Cleaning Methods 

 Wet methods are required when a large amount of soil is to be excluded and they are indispensable when 

detergents are being used. Even though they include huge expenses, large volumes of highly pure water 

are required and the same volume of dirty seepage is produced. 

 Treatment and recycling of water can c on s i d e r a b ly  reduce t h e  cost. Using the counter-current principle 

can decrease the requirements of water and the volume of effluent when controlled accurately. 

 Sanitizing chemicals like citric acid, chlorine, and ozone are normally used during washing, particularly in 

association with shedding and reduction in size, where another aim is to minimize enzymatic browning. 

100 200mg of chlorine or citric acid can be used, even though their efficiency for sanitization has been 

probed and in some countries, they are banned too. 

 Soaking is a primary stage in the process of  cleaning of profoundly contaminated materials, like root 

crops, letting t h e  tempering of the soil and fractional subtraction of t h e  stones and other contaminants. 

 Metallic and tangible tanks are used. They can be built-in with devices for stirring the water , 

comprising of stirrers, paddles, and mechanisms for spinning the whole drum. For gentle products 

l i k e  strawberries or asparagus, and products that trap mud within, e.g. f o r  celery sparging air via the 

system can be very helpful. The use of Lukewarm water or b y  u s i n g  detergents  

 the cleaning efficiency can be improved, particularly when mineral oil is a potential contaminant, and further 

adds on the expense and can destruct the texture. 

 



 
 Food Products Technology         

© CAREER AVENUES | www.cavgate.com 10 

 

a) Spray Drying 

 Spray washing is extensively used for several raw materials of food. The proficiency of the process rests on 

the amount and temperature of the water and exposure time. As a general law, a small amount of high-pressure 

water c a n  give the most proficient r e m o v a l  o f  dirt, but it is restricted by the product damage. With large 

food portions, it is required to spin the units so that the entire surface is accessible to the spray. 

 Two of the very common designs are drum and belt washers. Scrapes can subsidize in the cleaning effect, but 

again it must be restricted in subtle units. Some other structures include supple rubber discs that softly brush 

and clean the surface. 

    

Fig :- Water spray cleaning: (a) spray belt washer, (b) drum washer. 

b) Flotation washing 

 Flotation washing takes i n t o  a c c ou n t  t h e  u s e  o f  d i f f e r e nc e s  i n  buoyancy between the  food units 

and t h e  contaminants. For example, sound fruit usually floats over water, while contaminating soil, stones 

and any rotten fruits sink to the bottom. Thus, fuming fruit in t h e  water over a series of blocks gives very 

efficient cleaning of fruits, peas, and beans. 

 A disadvantage of the technique includes the use of high water, thus water recirculation should be employed. 

 The process of froth flotation is conceded to isolate peas from the contaminated weed seeds and exploit the 

effec ts  of  surfactant. The peas are immersed in an emu ls ion  o f  oil and detergent and the air is wafted 

through the bed. These results in the formation of foam that washes away the polluting material and the washed 

peas can be later spray washed. 
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Fig :-  Principle of flotation washing. 

PROBLEM: 

________ is used when density or bouncy of the contaminants is different from that of the raw material.  
A. Winnowing   B. Screening   C. Flotation   D. None of the above 
Sol: (C) Flotation 

(C) Peeling:  
 Shedding of fruits and vegetables is regularly done along with their cleaning. Mechanical methods o f  peeling 

require s k in  loosening using one of the following codes that depend on the food structure. 

 Steam is predominantly suitable for root crops. The units are rendered to high-pressure steam for a fixed time 

and then pressure is released resulting in the formation of steam under the skin surface, therefore loosening the 

skin in such a way that it can be aloof with a spray of water. 

 Lye, a 1 2% alkali solution can be used for skin softening which can be removed again by water sprays. 

However, there I danger of injury to the product. 

 Brine solutions may give a little peeling effect, but then it is probably less effective than the above-mentioned 

methods. 

 Abrasion peeling takes the use of carborundum rollers. On rotation of the product in a carborundum coated 

bowl, trailed by washing the loosened skin. It is an effective method, but there is a risk of loss of high product 

through this method. 

 Mechanical knives are considered appropriate for the peeling of the citrus fruits. 

 Blaze peeling is used for onions. In this process, the outer layers of the food are burnt off and scorched skin is 

taken out by high pressure via the hot water. 
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(d) Sorting and Grading 

 Sorting and grading are the two terms that are used frequently and interchangeably in the food processing 

industry, but firmly speaking they both are very different operations.   

 Sorting is considered as a parting grounded on a single quantifiable property of a unit of raw material, while 

the process of grading includes the evaluation of the whole quality of food by considering a number of 

attributes.  

 Grading of the fresh products can also be described as the separation of food products based on quality, thus 

sorting generally upgrades the food product. 

 Almost all food products experience some sort of sorting process. It has several benefits, like the requirement 

of sorted units in operations of weight-filling and its advantages in aesthetic and marketing by providing food 

units of even size and color. Moreover, it is much easy to regulate processes like dehydration, sterilization and 

f reezing in t h e  sorted food units and they are also well suited to the programmed operations like reduction 

in size, pitting and peeling. 

 

SORTING:   

Criteria and Approaches for Sorting 

 Sorting is done based on distinct physical characteristics. 

 Weight is generally the most accurate method used for sorting, as it does not take into account the geometry of 

the products. 

 Eggs, fruit, and vegetables can be separated through their distinct weight with the use of a spring-loaded, meter 

gauge or via electronic weighing devices assimilated in the carrying systems. 

 With the use of a sequence of tilting or compressed air blowing apparatuses that are set to act at the 

comparatively lesser weights. It results in the removal of the heavier items first, which i s trailed by the next 

weight group and so on. 

 These systems are controlled by the computer and can provide data additionally on measures and size 

distributions from the different cultivators. 

 A substitute syst pu nciple in which food units are put into distinct 

accumulating waterfalls, contingent on their weight, through catapult arms which is spring-loaded. 

 A major disadvantage of mass sorting is the requirement of a comparatively longer time per food unit, and 

further methods have more proficiency with smaller items like legumes and cereals. 

 

(a) Size Sorting 

 The process of size sorting is less accurate than the process weight sorting, however, it is cheaper. 

 The dimensions and structure of t h e  food units are hard to define exactly. T h e  c a t e g o r i e s  o f  size can 

encompass several physical attributes, like diameter, length, and the anticipated area. 

 The diameter of t h e  spheroidal units like tomatoes or citrus fruits is usually taken to be orthogonal to the s tem 

of the fruit stem, while the length is taken to be coaxial. Thus, on spinning the food units on the conveyor, 

the method of size sorting can be made more accurate. 

 The main sets of screens include static orifice and variable designs of the orifice. 

 The main structures of the fixed bed screen include flatbed and rotary screens. Several screens can be used 

e i t h e r  in series or in parallel to categorize units in numerous categories of size simultaneously. 
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 The main problem with the fixed screens includes the contact of the food material with the screen, which can 

be overloaded or even blocked. Fixed screens are normally used for smaller food particles like nuts and peas. 

Variable orifice screens either have constantly diverging or gradually diverging orifices. These are milder and 

are usually aided with large and delicate food items like fruit. 
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Fig : - Geometries of size sorting equipment; (a) concentric drum screen. (b) roller size 

sorter. (c) belt and roller sorter. 

(b) Shape sorting & Density 

 Sorting by shape is useful in some cases in which the food units are soiled with particles of comparable size 

and mass. This is mainly used for grain that can hold seeds of other plants. The principle on which it is based 

is that discs or cylinders with precisely shaped dents on rotation through the stock will pick up only those seeds 

that are of correct shape, while seeds of other shapes will continue to remain in the food. 

 Density can be an indicator of aptness for definite processes. The density of peas associates well with the 

rawness and pleasantness, while the solid content of potatoes that defines the aptness for production of crisps 

and dried products, also associates to density. Segregation based on the difference in the density can be 

accomplished by flotation in the brine at varying concentrations. 

 

(c) Photometric properties 

 Photometric properties can be used as the basis for segregation. Hypothetically, this means a difference in color. 

 Colour is usually a degree of maturity, the occurrence of any sort of defects or the grade of processing. Physical 

color sorting is widely done on the conveyor belts or the sorting tables but is luxurious. 

 The process can be programmed with the use of highly precise photocells that can compare the difference in 

the reflectance from the food units to pre-set values and can expel the flawed or faultily colored units. This 

system is mainly used for small food particles like canning of navy beans and maize kernels and small fruit. 

 

(d) Color sorting 

 Tremendously high quantities have been stated. With the use of more than one photocell poisoned at diverse 

angles, spots on large units like through this way potatoes can be spotted. 

 The process of color sorting can also be used for the separation of materials which have to be separately 

processed, such as sorting of green and red tomatoes. It is possible to use transmitted light as a base for 

segregation.  Bu t  as most of the food items are opaque, thus there is very little chance of its success. This 

principle has been applied for the segregation of cherries from stones. 

 

Grading:  

 Grading involves sorting based on superiority (including marketable value, end-use, and certified standards), 
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and therefore needs that some sort of rules on the suitability of the food item has to be made. These rest on 

the synchronized evaluation of several traits, trailed by segregation into the categories of quality. Apt 

examination belts or conveyors are intended to expose the entire surface to the operator. 

 Skilled manual operators j u dg e  superiority. They can make u s e  of these comparisons to make the standards 

or even m a k e  plastic models. For instance, a fruit grader can easily judge many traits  like the shape, 

color, uniformity of color and grade of rusting in apples simultaneously. Egg candling implicates examination 

of the eggs spun before lights so that many factors like shell cracks, blood spots, diseases, and fertilization 

can be noticed. 

 Grading through machines is only possible when the superiority of food is associated with o n l y  a single 

physical trait and therefore a sorting action will result in different grades of material. For example, the size of 

peas is related to the rawness and sugariness, thus sorting based on size would result in a diverse quality of 

grades. 

 Food grading also helps in determining the quality of a whole batch. This can be performed manually by 

human graders who evaluate the quality of arbitrary samples of foods like cheese or butter, or meat examiners 

who inspect the superiority of individual carcasses for a range of criteria. 

 Instead, batches of some foods can be categorized on the base of their laboratory examination. 

 
GATE TIP: 

 Cleaning in food processing generally means the removal of foreign and undesirable matter from desired 
products. It is also called screening. This is accomplished by washing, screening, handpicking, etc. 

 Grading refers to the classification of cleaning products into various quality fractions depending upon the 
various commercial usages. 

 Size reduction is a unit operation in food engineering in which reduction of solid materials from one 
average particle size to smaller average particle size, by crushing, grinding, cutting, vibrating, or other 
processes. It is also called comminution. 

Filtration is any of various mechanical, physical or biological operations that separate solids from fluids by adding 
a medium through which only the fluid can pass. 

PROBLEM 
Match the operation in Group I with the process in Group II     (GATE 2018) 
Group I    Group II 
P. Cleaning   1. Quality separation 
Q. Grading   2. Clarification 
R. Size reduction   3. Screening 
S. Filtration   4. Comminution 
(A) P-1, Q-3, R-4, S-2  (B) P-4, Q-1, R-3, S-2 
(C) P-2, Q-4, R-1, S-3  (D) P-3, Q-1, R-4, S-2 
Sol: (D) 
 

1.4 Processing Methods 

The methods of food processing have been separated into two classes mainly: 

 Chemical 

 Physical. 
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Fig  :-  Types of Processing methods 

1.4.1.Chemical Processing Methods 

The following methods exercise the chemical approach in processing of food: 

a) Water Activity (aw) 

 Water is the most significant feature in observing the deterioration rate of food. However, only awareness of the 

moisture content of a food isn't sufficient to protect its stability. It is the availability of water for the enzymatic, 

chemical and microbial activity that chooses the shelf life of the food items. This availability of water is measured 

in the account of the water activity (aw) of the food. 

 The water activity is measured on the scale of 0 to 1, where zero signifies no water and one signifies all water. 

Usually, micro-organisms responsible for food spoilage are repressed in food with whose water activity is less 

than 0.6. However, if the pH of the food is <4.6, then micro-organisms can be repressed even when the water 

activity is less than 0.85. 

 

b) Intermediate Moisture food (IMFs): A food product that has a water activity below that which is required 

for the growth of microorganisms or unavailable water.  

 It is very essential to bind water that is there in the food. It reserves intermediate moisture of the food products 

and decreases the water accessibility for any deteriorative actions, for instance, in foods like cake, cookies, 

and bread. 

 Normally, IMFs have water activities ranging from 0.6-0.9 or10 to 50%. This makes the food to remain stable 

at the room temperature, as the growth of most of the microorganisms is repressed at these levels. 

Additionally, water is restrained by the addition of acceptable humectant additives like glycols, glycerol, 

sorbitol, sugars, and salts. 

 Few examples of Intermediate Moisture food are Jams, Jellies, Candies, Baked food, Honey, Dried fruits and 

Vegetables, etc. 

 

Advantages:   

 Low Water activity helps in achieving microbial stability & safety. 

 Easy to prepare & can be stored without refrigeration. 

 Energy efficient 

 Relatively cheap 
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Disadvantages:  

 Some of the IMF contains a lot of additives that can cause a lot of health problems. 

 High sugar content is also a concern. 

 Mishandling can cause texture & flavour damage. 

 

c) Addition of Chemicals (Addition of Food preservatives & food additives) 

 

GATE TIP: The adding of certain chemicals in food can inhibit the growth of microbes in the food & make it last 
for a longer time. These chemicals comprise of those that are categorized as preservatives. Sugars, salt, wood 
smoke, and certain spices impede the growth of microorganisms. 
 
 There are two types of preservatives: 

 
(1) Natural Preservatives: Salt, sugar, lemon juice, vinegar, oil and spices are natural preservatives. 
(2) Chemical preservatives: Potassium metabisulphate, citric acid and sodium benzoate are chemical 
preservatives. 
 

 Some common methods are:  

 Salting: The technique of salting is mainly used for food processing as it draws out the moisture present in the 

food. This is completed via the process of osmosis. Meat is one of the best examples of food that is processed by 

salting as usually nitrates are used for the treatment of meat.  

 
Fig :-  Salting 

 Sugaring: The technique of using sugar to preserve and process food is very common especially for fruits. In this 

process, fruits like peaches, apples, and plums are heated along with sugar till they get crystallized and then they 

are stowed dry. Now, sugar in combination with alcohol is used for making some alcohol and spirits.  

 Pickling: In this technique of preservation and processing of food, food is heated along with chemicals and 

substances that can destroy harmful microorganisms. It is very essential to keep in notice that the chemicals or 

substances used are non-toxic for humans. Usually, these comprise vinegar, brine, ethanol, vegetable oil and 

many other types of oils. 
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 Pickling is ordinarily used for preserving vegetables like cabbage and peppers. Corned beef and eggs are some of 

the non-vegetarian foods that are pickled. 

 

 

Fig :- Pickling 

 Acids: Some sour food items are also used as a preservative. These are lemon juice, vinegar, citric acid, etc. 
Vinegar is used to preserve onions, tomato-ketchup; lemon juice is used in pickles; citric acid is used in squashes. 
Acids increase the acidic content of food items, thus preventing the activity and growth of micro-organisms. 
 

 Oils and spices: These are used as preservatives in pickles. Mustard powder is one of the spices that is used as 
a preservative. It prevents the growth of microorganisms, thus preventing spoilage. When pickle is made at home, 
oil is poured to cover the mango, lemon or other vegetables which are being pickled. The oil acts as a protective 
cover and has two advantages- 
(i) prevents contact of micro-organisms with the food, hence they can not spoil the food. 
(ii) prevents contact of air with food, hence the microorganisms can not grow and spoil the food. 

 

Commonly used preservatives: 

Compound Food Level (%) 
Sulfite Fruit juices, dried Fruits and  

Vegetables 
0.005 - 0.2 

Nitrite, Monosodium glutamate Meats 0.01 - 0.02 
Sorbate Cheese, juice, wine, pickle,  

jam & jelly 
0.05 - 0.2 

Benzoate, Sodium Benzoate Pickle, juice, jam & jelly 0.03 - 0.2 
Citric acid Fruit juice, jam& jelly No limit 
Calcium propionate Bread  
Butylatedhydroxylated anisole Edible oil  
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PROBLEM:  
Match the following items in Group I and Group II with permitted food additives/preservatives in India  
          (GATE 2010) 
Group I     Group II  
P. Jelly     1. Calcium propionate  
Q. Edible oil    2. Monosodium glutamate  
R. Meat flavor enhancer               3. Sodium benzoate  
S. Bread                 4. Butylatedhydroxylated anisole 
    5. Tricalcium silicate  
(a) P-3, Q-4, R-2, S-1   (b) P-5, Q-3, R-2, S-4  
(c) P-1, Q-3, R-4, S-5   (d) P-2, Q-3, R-1, S-5  
SOL: (a) P-3, Q-4, R-2, S-1  
 

d) pH Control 

 Virtually every food, with the exemption of egg whites and soda crackers, possesses a pH value of <7. Thus, 

we can easily categorize our foods based on pH as: 

 High acid (3.7): lemons, apples, raspberries 

 Acid (3.7 to 4.6): olives, oranges, tomatoes (some) 

 Medium acid (4.6 to 5.3): carrots, bread, cheese 

 Low acid (above 5.3): fish, meat, most vegetables 

 Most of the microorganisms develop best in the food whose pH range from 6.5 to 7.5. Yeasts and molds can 

grow on a much wider range of pH than bacteria. Few pathogens can develop at a pH lower than 4.0. 

 

e) Fermentation 

 Fermented foods include those foods that have been exposed to the action of certain micro-organisms or their 

enzymes so that some necessary biochemical changes can result in substantial modification of the food.   

 Many of the fermented milk products that are taken as it is contain living microbes. Acidophilus milk, yogurt, 

cultured buttermilk, and kefir are fermented kinds of milk holding either only Lactic Acid Bacteria (LAB) or both 

LAB and yeast. They may also contain mixed cultures generating mainly lactic acid or a blend of lactic acid and 

a small volume of alcohol. 

  

 In India, a very famous fermented milk product called Lassi is consumed as a drink after dilution of yogurt with 

water. 

 In Japan and China, Yakult is a very common fermented milk product. It contains a mixed culture by the process 

of spontaneous fermentation. 

 

Saccharomyces diastaticus, Lactobacillus brevis, and Lactobacillus fermentum improve their biological 

utilization. 

 

1.4.2)  Physical Processing Methods 

  There are numerous physical methods available to carry out the process of food processing: 

a) Canning: 

 Canning is a process of giving heat to a food that is sealed in a jar to abolish any microorganisms present in it 

and is responsible for the spoilage of food. Also known as Appertization.  
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 Proper application of the techniques of canning can stop this spoilage by heating food for a certain amount of 

time. During this process, the air is taken out from the jar leading to the formation of a vacuum. As and when 

the jar cools, it is sealed. Two main methods of canning are water-bath canning and pressure canning: 

 
Fig:  Canning 

 Water-bath canning: This method is occasionally called as hot water canning, as it takes in using a huge 

certain time. This method is used for the processing of high-acid foods like fruits and products made from 

fruits. 

 Pressure canning: In the process of pressure canning, a large kettle is used that generates steam in a sealed 

compartment. The packed jars in the kettle reach a temperatur

method is used for the processing of vegetables and other low-acid foods like fish, meat and poultry. 

 

PROBLEM:  

Canning is also known as  

A. Appertization  B. Pasteurization  C. Sterilization  D. Cold sterilization 
Sol: (a) 
 
b) Sterilization (Retorting) 

 A pathogen can be any microorganism that results in illness. Food pathogens are responsible for foodborne 

illnesses like food poisoning and food intoxication.  

 Sterilization abolishes all the pathogenic and spoilage causing micro-organisms present in foods and 

deactivates their enzymes by heating. This process facilitates food to extend the shelf life of the food to more 

than two years. 

 Foods whose pH is greater than 4.6, like meat and many of the vegetables, they must experience severe heating 

to destroy all the pathogens. These foods are usually heated to 121°C under pressure for a variable amount of 

time. 

 Severe conditions are used to safeguard that spores of clostridium botulinum are destroyed. These spores 

generate the lethal botulinum toxin in anaerobic conditions. The spores are demolished by the heat or are 

repressed at the pH values of <4.6. 

  


