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Introduction of Food Processing :

 The productive enterprises concerned with food processing are   
known as The Food Processing Industry.

 Food processing is the set of methods and techniques used 
transform raw ingredients into food or to transform food into other 



forms for consumption by humans or animals either in the home or 
by the food processing industry.



      Basic Requirements General For a Food Processing Unit

Introduction :

A. Food technologists apply science to convert raw materials in 
healthy, safe, palatable and convenient consumable food products.

B. They apply engineering principles in research and development, 
production technology, quality control, packaging and processing 
to develop new food products for the society.

C. The job of a food technologist is enormous. It starts from the 
quality control of raw materials in the supplier’s factory through 
the manufacturing processes till consumption of finished products. 

D. Food technologists design the processes; modify the existing 
processes according to the need of the raw materials interactions to 
processing parameters and intended quality attributes desired in the 
food products.

Process :



A. A process may be defined as a set of activities or operations        
which take place in manufacturing equipments; bring about a series 
of physico-chemical and biological changes in the raw food 
materials and as a result useful consumable products are derived.

B. The products thus obtained are considered to be safe for 
consumption with greater market acceptability and enhanced 
storage stability, ease in handling and transportation.

C. As for example, tomatoes are harvested from the field, the size and 
colour of each tomato varies from one another i.e. there is no 
uniformity in shape, size and colour. 

D. There may be chances of surface contamination by foreign matters 
like soil, leaves, pesticides etc. 

Unit operations :
                 

A. A set of processes working with a common scientific principle are 
clumped together for ease in understanding in the study of food 
processing.

B. The basic operations involved in these processes are called unit 
operations. 

C. Food processes are associated with diversed activities, but if we 
carefully analyse them, complicated and differing processed can be 
broken down to number of small unit operations.

D. For example, heating for instances is used in food industries for 
numerous purposes required by the food material. 

E. Milk needs to be heated to pasteurization temperature to kill all the 
pathogenic microorganisms.



F. Meat products are frozen to keep them protected from harmful 
external agents.

History and principle of Food Processing:

A. The origin of food processing goes all the way back to 
ancient Egypt. Yet the period of those developments seems to 
symbolize the history of the culture of mankind.

B. Nowadays, bread, which is characterized by its use of the 
fermentation action of yeast and which uses wheat flour as its 
raw material, is baked all over the world.

C. The origins of beer also go back to Babylon and Egypt in the 
period from 3,000 to 5.000 BC.

D. The foundation of the modern industry was built up with the 
introduction of machinery and technology of new methods 
from Germany.

E. Nowadays, the processed foods that are thriving in grocery 
shops are modern processed foods and traditional foods, but 
their manufacturing technology, process control and 
manufacturing and packaging environmental facilities have 
been advanced and rationalized to an incomparable extent in 
the last 30 years.

F. As a result, products with high quality and uniformity are 
now being manufactured.

G. This is based on the advancement of food science, and is, 
moreover, due to the general introduction of hygienic, 
applied microbiology, mechanical engineering, chemical 



engineering, electronic engineering and high-polymer 
technology.

 Thermal processing  :

 There are two main temperature Categories employed in thermal 
processing: Pasteurization and Sterilization. The basic Purpose for 
the thermal processing of foods is to reduce or destroy microbial 
activity, reduce or destroy enzyme activity and to produce physical 
or chemical changes to make the food meet a certain quality 
standard. E.g. gelatinization of starch & denaturation of proteins to 
produce edible food.

 

Irradiation processing :

 Food irradiation (the application of ionizing radiation to food) is a
technology that improves the safety and extends the shelf life of 
food by reducing or eliminating microorganisms and insects. Like 
pasteurizing milk and canning fruits and vegetables, irradiation can 
make food safer for the consumer.

Refrigeration processing:

 Refrigeration preserves food by slowing down the growth and 
reproduction of micro-organisms and the action of enzymes which 
cause food to rot. The introduction of commercial and domestic
refrigerators drastically improved the diets of many in the Western 
world by allowing foods such as fresh fruit, salads and dairy 



products to be stored safely for longer periods, particularly during 
warm weather.

Freezing processing:

 Freezing is also one of the most commonly used processes 
commercially and domestically for preserving a very wide range of 
food including prepared food stuffs which would not have required 
freezing in their unprepared state. For example, potato waffles are 
stored in the freezer, but potatoes themselves require only a cool 
dark place to ensure many months’ storage.

Dehydration processing :

 Food dehydration is one of the oldest unit operations used by 
processing industry. Food dehydration is a process of reducing 
moisture of food to low levels for improved shelf life by adding 
one or more forms of energy to the food.

Chemical mean in food processing:

Curing :

 Curing is any of various food preservation and flavoring processes 
of foods such as meat, fish and vegetables, by the addition of 
combinations of salt, nitrates, nitrites or sugar, with the aim of 
drawing moisture out of the food by the process of osmosis. Many 
curing processes also involve smoking, spicing, or cooking.



Salt :

 The salt (sodium chloride) is the primary ingredient used in meat 
curing. ‘Removal of water and addition of sail to meat creates a 
solute-rich environment where osmotic pressure draws water out of 
microorganisms, slowing down their growth. Doing this requires a 
concentration of salt of nearly 20%. In addition, salt causes the 
soluble meat proteins to come to the surface of the meat particles 
within sausages. These proteins coagulate when the sausage is 
heated, helping to hold the sausage together.

Sugar :

 The sugar added to meat for the purpose of curing it comes in 
many forms, including honey, corn syrup solids, and maple syrup. 
However, with the exception of bacon, it does not contribute much 
to die flavor, but it does alleviate the harsh flavor of the  salt. Sugar 
also contributes to the growth of beneficial bacteria such as 
Lactobacillus by feeding them’.

Smoking :



A.  The meat can also be preserved by “smoking, which means 
exposing it to smoke from burning or smoldering plant materials, 
usually wood. If the smoke is hot enough to slow-cook the meat, it 
will also keep it tender.

B. One method of smoking calls for a smokehouse with damp wood 
chips or sawdust In North America. Hardwoods such as hickory, 
mesquite, and maple are commonly used for smoking, as are the 
wood from fruit trees such as apple. Cherry, and plum.

Acids :

 If the pH is below 4.6 then the food is classified as an acid food. In 
a way, we are imitating a traditional fermentation process by 
directly adding the acid component to the product. Any food grade 
acid can be used such as vinegar (acetic acid), citric acid, lactic 
acid, malic acid or phosphoric acid.

Chemicals :

 Food chemistry is the study of chemical processes and 
interactions between all biological and non-biological 
components of foods.  Common methods of food preservation 
include salting, cooking, drying, Refrigeration, canning, 
irradiation, dehydration, wood smoke, use of spices, pickling, 
fermentation etc.



Chemical Properties :

Common chemical properties analyzed in foods include the following:

1.  pH-Acidity

2.  Fat and oil quality

3. .Fat content

4. Protein analysis

1. pH -Acidity

 The pH is an indicator of the amount of acid or base present in a 
food. For canned foods, a pH of 4.6 or lower would prevent 
microorganisms such as Clostridium botulinum to grow if proper 
sterilization time and temperature are used. The pH also affects 
flavor, color and texture. The pH is measured using a pH meter. 
Here are some examples of the pH range for different food 
products. pH for Various Food Products. 

2.Fat and oil quality :

 This depends on the composition of the product, size of the product 
, type of processing and type of oil used. Higher fat products are 
more susceptible to rancidity. This defect is defined as the amount 



of radicals that can cause an off-odor or off-flavor foods. Rancidity 
is measured by the peroxide value TBA test, Schaal test, or smoke 
point.

3.Fat content :

 This is measured using equipment that can evaluate solid and 
semisolid foods. An example is the Foss Let instrument. Analysis 
can take 5-8 minutes to complete.

4.Protein analysis : 

 Protein is typically measured using the Kjeldahl method. There 
are more rapid analyses to measu protein. These instruments can 
also measure oil, moisture, starch, fiber and sugar content.

                                   

                     UNIT-II 

PROCESSING  TECHNOLOGY  FOR  
PRESERVATION AND PRODUCTION OF 
VARITY FOOD PRODUCTS, PROCESSING OF 
CEREALS, LEGUMES, OILSEED, FRUITS, AND 
VEGETABLES.



   Technology of Cereals, Pulses and Oilseeds.
                                   Rice

 Introduction 

 Rice (Oryza sativa, Linn.) is one of the oldest and most important 
food crops of the world. 

 It is staple food for more than half of the World’s population. 
Rice belongs to the Gramineae or grass family and the tribe 
Oryzeae. 

 Rice is a semi-aquatic plant which can thrive under flooded soil 
condition

. 

Rice Milling 

 Rice milling is carried out either at small scale or large scale. The 
objective of the rice milling is to remove the husk and bran with 
minimum possible breakage of endosperm. 

 Paddy is generally harvested at 18 – 25% moisture and then dried 
to 12 – 13% moisture either on farm or at the mill before 
processing.

  Milling Procedure Combine-harvested rice generally has a 
moisture content of about 20% (wet basis) and the grain must be 
dried immediately to about 12% for storage. 

1. Cleaning 

 Cleaning of paddy comprises removal of sticks, stones, dust and 
other foreign materials. 



 This is accomplished by use of various separation methods. The 
paddy is first passed over a screen to remove larger particles, 
straws and string.

  After that it is passed through second screen, which is having 
smaller perforations than first screen, to remove weed seeds and 
sand. 

 The paddy then flows in the form of a thin layer into a channel 
where an air current removes dead grains and other lighter 
impurities. At the last, paddy are passed through magnetic 
separator to remove metal particles. 

2. Hulling/Shelling 

 Cleaned paddy is then passed through machine (disc 
huller/sheller) comprising emery/ rubber rolls running in opposite 
directions; aspirated to remove husk and then sieved to separate 
from the unhusked and broken rice. 

3. Scouring/Pearling/Whitening 

 Gradual removal of germ and bran from the rough rice is known 
as scouring/pearling/whitening process. 

 The hulled rice is passed through a series of “pearling cones”. In 
pearling cones rice passes through the narrow annular space left 
between an inverted cone coated with abrasive revolving in a 
conical casing made of steel wire cloth.

4. Polishing 

 The rice grain consisting inner layers of bran is passed through 
polishing machine often referred to as “brush”. In this machine 
last bran fraction is removed. 



ROASTED, GERMINATED, FERMENTED AND 
CANNED LEGUME PRODUCTS 

Introduction

  Pulses are consumed in its dehusked and split form which is 
termed as dal. Pulse milling (dal milling) is accomplished in three 
major steps namely: loosening of husk, dehusking and splitting of 
pulses. Pulses are generally consumed in the form of Dal. 

 Processing of pulses is important in improving their nutritive 
value. The processing methods used are soaking, germination, 
decortications, cooking and fermentation. 

Processing Methods 

Soaking 

 Soaking in water is the first step in most methods of preparing 
pulses for consumption. 

 Soaking reduces antinutritional factors present in pulses. Soaking 
reduces the oligosaccharides of the raffinose family, which are 
responsible for flatulence after pulse consumption.

  Fermentation

  The processing of food pulses by fermentation increases their 
digestibility, palatability, and nutritive value. 

 Soybean is very valuable pulse whose protein approaches the 
quality of animal protein. 

 However, it cannot be directly used as food because of the anti-
nutritional factors present in it. 



Germination 

 Germinated legumes are also occasionally used as traditional 
legume foods. Sprouting causes partial breakdown of starch and 
proteins and contributes to the better digestibility. 

Puffing 

 Puffed legumes are cheap and popular food for the common man. 
Puffing and toasting of pulses is practiced all over the country. 

 The flavour and light texture of the product makes it popular 
among all age groups. 

 These products are traditionally used as snacks. Puffing is 
effected by manual or mechanical roasting of conditioned 
legumes in hot sand.

 PROCESSING OF VEGETABLE OIL, 
PROCESSING AND UTILIZATION OF OILSEED 
MEALS

   Analyses of crude oil 
 Before starting processing, oils are brought from storage tanks 

into a ‘day tank’, which is thoroughly mixed and sampled for 
analyses to determine the treatments to be applied. 

 Degumming 
 Degumming is the process of removing phosphatides by 

hydration with water. 
 The phosphatides must be removed to prevent darkening of the 

oil during the high temperatures of deodourization and in later 
applications like frying and to extend oil shelf life. 



 Neutralization 
 Neutralization is the step of converting the free fatty acids in 

crude oils to soaps. It is some times called ‘alkali neutralization’ 
or ‘refining’. Sodium hydroxide is the most popular neutralizer 
used for refining of crude oils. 

 Silica absorption
  In traditional refining, oil from primary centrifuge id washed 

with warm soft water to remove residual soap and passed through 
secondary centrifuge. 

 In modern method degummed, caustic neutralized, partially 
vacuum dried oil is mixed with synthetic silica. 

UNIT – III

PROCESSING TECHNOLOGY FOR MILK AND 
MILK PRODUCT.

INDIGENOUS MILK PRODUCTS PANNIER AND 
YOGHURT.



TECHNOLOGY OF MILK AND MILK PRODUCTS 
:

INTRODUCTION :
o Preservation of dairy products is an action or a method of 

maintaining dairy product at a desired level of properties or nature 
for their maximum benefits. 

o In general, each step of handling, processing, storage, and 
distribution affects the characteristics of dairy product, which may 
be desirable or undesirable. 

o Thus, understanding the effects of each preservation method and 
handling procedure on dairy product is critical in dairy industry. 

o The processing of dairy product is no longer as simple or 
straightforward as in the past. It is now moving from an art to a 
highly interdisciplinary science. 

o A number of new preservation techniques are being developed to 
satisfy current demands of economic preservation and consumer 
satisfaction in nutritional and sensory aspects, convenience, 
absence of preservatives, low demand of energy, and 
environmental safety.

o New and alternative dairy processing methods and novel 
combinations of existing methods are continually being sought by 
industry in pursuit of producing better quality dairy products more 
economically. 

NEW TECHNOLOGIES IN DAIRY INDUSTRY

MEMBRANE PROCESSING:



o The pressure driven membrane processes are based on the ability 
of semi-permeable membranes of appropriate physical and 
chemical nature to discriminate between molecule –primarily on 
the basis of size and to a lesser extent on shape and chemical 
composition. 

o In these processes, the membrane acts as a selective barrier, 
enriching certain components in a feed stream, and depleting it of 
others. 

o The first breakthrough in membrane processing was desalination of 
water using cellulose acetate (CA) membranes. 

o The most attractive feature ofthe process is its simplicity. It 
involves only bulk movement of fluids using mechanicalenergy 
(i.e., pumping). 

o Membrane concentration processes have several advantages over 
conventional concentration processes, i.e., evaporation. 

o Undesirable heat-related changes such as color, aroma, and 
viscosity characteristics are avoided because membrane processes 
can be operated at room temperature. Unlike evaporation or freeze 
concentration, membrane 

o separation does not involve a phase change for separation, thereby 
energy is used more 

o efficiently.  

Principles of Membrane Separation :
o Membrane processes include a wide range of unit operations from 

sieving to reverse osmosis (RO).
o Filtration of coarse particles, i.e., in the micron range, is carried out 

by conventional dead-end filtration where particles are retained by 
the filter that later form a cake layer resulting in increased 
resistance to filtration. This requires frequent cleaning and 
replacement of filters. The most common membrane configuration 
used in the industrial setup is cross-flow membrane filtration. 



o It is continuous type and used to separate particles, which are about 
10 µm to solute molecules that are a few Angstroms. In crossflow 
membrane separation, the bulk phase is forced to flow along the 
membrane surface using external pressure. 

Membrane Modules :
o A wide variety of materials are used for manufacturing of 

membranes, including sintered metals, ceramics, and polymers. 
o The membrane structure varies in its chemical nature, 

microcrystalline structure, pore size and pore size distribution, and 
degree of asymmetry. 

o Two simple parameters—membrane permeate flux and solute 
rejection—are used to describe the characteristics of membranes. 

o Since the properties of membrane material can be influenced by 
environmental conditions and time, secondary properties such as 
resistance to compaction, temperature and chemical stability, and 
resistance to microbial attack are also important.

Ultrafiltration :
o Ultrafiltration has a wide range of applications in the dairy 

industry. Ultrafiltration membranes allows separation of smaller 
molecular weight substances ranging from 10,000 –75,000 daltons 
with operating pressure ranging between 10 – 200 psig.

o Ultrafiltration produces from milk a permeate containing water, 
lactose, soluble minerals, non-protein nitrogen and water-soluble 
vitamins and a retentate in which proteins, fat and colloidal salts 
content increase in proportion to the amount of permeate removed. 
The ultrafiltration process 



Reverse Osmosis :
o Reverse osmosis is essentially a dewatering technique. It can be 

used for pre-concentration of liquid feed for different purposes.
o The reverse osmosis membranes are characterized by a molecular 

weight cut off of nearly 100 daltons and pressure involved are 5 – 
10 times greater than those used in ultrafiltration. 

Nanofiltration :
o Nanofiltration is a demineralization process. Acid whey can be 

partially demineralized (about 40%), particularly with respect to 
the monovalent ions, and concentrated simultaneously to 
approximately 25% total solids using nanofiltration process.

o It separates particles with molecular weights in the range of 300 – 
1000 daltons. Operating pressures required are nearly 300 psig. 

Microfiltration :
o Microfiltration is essentially used as a clarifying process to remove 

macro materials and suspended solids, milk fat globules, bacteria 
and colloidal particles.

o In microfiltration, membranes with pore size ranging from 0.1 – 10 
micron and the operating pressure in the range of 1 – 25 psig are 
used.

o The most significant application of microfiltration is for selective 
separation of bacteria from milk.

 UHT PROCESSING :
o Ultra High Temperature (UHT) processing of milk refers to a 

processing know how wherein milk is heated to a temperature of 



135°- 150°C for 2-10 sec in a continuous flow and subsequently 
packaged under aseptic conditions in sterile containers. 

o Processing in a continuous system involves pumping the product to 
heat exchanger, heating, holding for fixed duration in holding tube, 
flash cooling in heat exchanger followed by packaging in a neat 
and sterile containers. 

OHMIC HEATING :
o Ohmic heating, also known as Joule heating, electric resistance 

heating, direct electric resistance heating, electroheating, and 
electro conductive heating, is a process in which alternating 
electriccurrent is passed through food material.

o Heat is internally generated within the material owing to its 
resistance to the applied electrical current. 

o In conventional heating, heat transfer occurs from a heated surface 
to the product interior by means of convection and conduction and 
is time consuming, especially with longer conduction or 
convection paths that may exist in the heating process. 

o Electro resistive or ohmic heating is volumetric in nature and thus 
has the potential to reduce over processing by virtue of its 
inside–outside heat transfer pattern. Ohmic heating is not a new 
technology;

o it was used as a commercial process in theearly twentieth century 
for the pasteurization of milk.

o However, the “electropure process” was discontinued between the 
late 1930s and 1960s, ostensibly because of the prohibitive cost of 
electricity and a lack of suitable electrode materials. 

MICROWAVE HEATING :
o Thermal processing has been a major processing technology in the 

food industry ever since the discovery of the process by Nicholas 
Appert and its subsequent commercialization. 



o The purpose of thermal processing was to extend the shelf life of 
food products without compromising food safety. 

o Various thermal treatments such as pasteurization and sterilization 
can be selected on the basis of severity of the heat treatment and 
the intended purpose.

o Apart from inactivation of pathogens, thermal treatment can also 
result in some other desirable changes, such as protein coagulation, 
texture softening, and formation of aromatic components

o However, the process has also got some limitation by way of 
partial destruction of quality attributes of food products, especially 
heat-labile nutrients, and sensory attributes.

o The technological revolution, nutritional awareness, and 
continuous demand of the new generation have necessitated search 
for new or improved food processing technologies. 

HIGH HYDROSTATIC PRESSURE PROCESSING :
o Consumer trends and therefore food markets are changing and will 

change more in the future. 
o Foods with high quality and more fresh-like attributes are in 

demand; consequently, less extreme treatments or fewer additives 
are required.

o To satisfy these demands; some changes in the traditionally used 
preservation techniques must be achieved. One “new” or emerging 
technology receiving a great deal of attention is high hydrostatic 
pressure. 

o The basis of high hydrostatic pressure is the Le Chatelier principle, 
according to which any reaction, conformational change, or phase 
transition that is accompanied by a decrease in volume will be 
favored at high pressures, while reactions involving an increase in 
volume will be inhibited. 

PULSED ELECTRIC FIELD :



High-intensity pulsed electric field processing involves the application 
of pulses of high voltage (typically from 20 to 80 kV/cm) to foods 
placed between two electrodes. 

Pulsed electric field treatment is conducted at ambient, sub-ambient, or 
slightly above ambient temperatures for less than 1 sec, as a result of 
which the energy loss due to heating of foods is minimized. 

OSMOTIC DEHYDRATION :
o The concentration of food products by means of product 

immersion in a hypertonic solution is known as osmotic 
dehydration.

o Osmotic dehydration consume less energy compared to air drying 
and freeze drying because water removal occurs without a phase 
change. 

o Heat damage to the food product is minimum in case of osmotic 
dehydration as the product is not subjected to high temperature for 
extended periods. 

HURDLE TECHNOLOGY:
o Hurdle technology is a concept in which three or more preservation 

parameters (hurdles) are employed in suitable combination and 
every hurdle is used at optimum level so that damage to the overall 
quality of food is kept to minimum. 

o Hurdle technology has been tried for preservation of several Indian 
dairy products such as milk cake, paneer and paneer curry.

BIOPRESERVATION :
o Bio preservation refers to the extended storage life and enhanced 

safety of foods using their natural or controlled micro flora and/or 
their antimicrobial products. 



o The diverse group of lactic acid bacteria synthesize a variety of 
inhibitory substances such as organic acids, carbon dioxide, H2O2, 
diacetyl, bacteriocin, etc. 

PRODUCT DEVELOPMENTS IN DAIRY 
INDUSTRY :
o Consumers’ demands keep changing over time. 
o These changes range from basic considerations such as improving 

food safety, shelf life, and reducing wastage, to demands for 
increasingly sophisticated foods having special characteristics in 
terms of nutritional value, therapeutic value, palatability and 
convenience.

Probiotics :
o A probiotic is a mono or mixed culture of live microorganisms 

which benefits host (man or animal) by improving the properties of 
the indigenous microflora. 

o Regular consumption of probiotic dairy products positively affect 
the composition of this micro flora or extend a range of host 
benefits including:

 Reduction in serum cholesterol and blood pressure

 Decreased incidences and duration of diarrhea

 Maintenance of mucosal integrity

 Anticarcinogenic and antimutagenic activities

 Immunostimulation and immunomodulation

 Pathogen interference, exclusion and antagonism



Fat Replacement 
Nutritional experts recommend low fat, no fat or reduced fat foods as 
consumption of high fat food has been linked to several chronic diseases 
such as cardiovascular diseases, obesity and certain forms of cancer. 

Fat mimics and fat substitutes are normally used to produce low fat 
foods. 

    

Paneer production: 

Introduction :
o India has witnessed a remarkable growth in milk production during 

the last few decades due to the success of the Operation Flood 
programme, which is one of the world’s largest and successful 
integrated dairy development programs initiated in 1970s. 

o Paneer is a South Asian variety of soft cheese obtained by acid and 
heat coagulation of milk. It is a non-fermentative, non-renneted, 
non-melting and unripened type of cheese. 

Diversification :
o Due to the ever growing demand of paneer by varied health 

conscious consumers, researchers were encouraged to develop new 
types and varieties of paneer.

o Examples of these include skim milk paneer, low-fat paneer, 
reduced-fat paneer, fibre enriched low-fat paneer, low-fat paneer 
enriched with whey protein concentrate/soy protein isolate, soy 
paneer, filled paneer, protein-enriched filled paneer, microfiltered 
paneer, ultrafiltered paneer, vegetable impregnated paneer, paneer 
curry, paneer spreads, paneer pickles, spiced paneer, masala 



paneer, fruit paneer, processed paneer, long-life paneer, Kradi 
cheese and the list goes on.

Raw materials for paneer :
o The main raw material which is used for preparation of paneer is 

milk. Now-a-days some additives are also used to improve the 
quality characteristics of paneer.

Type of milk :
o Various types of milk have been used for the manufacture of 

paneer. The quality of paneer is determined by the quality of milk 
from which it is produced .

Buffalo milk :
o For making good quality paneer, buffalo milk is considered more 

suitable than cow milk .  

o The reported that higher amounts of casein and minerals (calcium, 
phosphorus) were responsible for imparting firm and rubbery body 
to buffalo milk paneer. 

o Fat globules and casein micelles of bigger size and higher 
concentration of fat, casein, calcium, phosphorus and lower 
voluminosity .

Cow milk :
o Good quality paneer can be obtained from cow milk using certain 

modifications in the manufacturing process or through use of 
additives.

Mixed milk :
o Mixed cow and buffalo milk (1: 1) with 5% fat yielded a superior 

paneer than cow milk alone .



o On the other hand,  suggested substitution of one third of buffalo 
milk with cow milk without any adverse effect on the sensory 
quality of paneer

Goat milk/sheep milk :
o Use of goat milk resulted in paneer that lacked compactness. 

Prasad made paneer from goat milk with acceptable characteristics 
and without any goaty odour. 

o Prepared good quality creamy white paneer, free from ‘goaty’ 
smell or salty taste, from Barbari goat milk with 4.86% fat and 
8.96% SNF employing coagulation temperature of 87–88 °C using 
0.15% citric acid. 

Low fat milk (Low fat paneer) :
o Acceptable quality low fat paneer with 42% fat on dry matter 

(FDM) was made from buffalo milk standardized to 3.5% fat.

o Cow or buffalo milk with fat levels lower than 3.5% resulted in 
product with unacceptable flavour (not having typical flavour) and 
body and texture .

Dried milk :
o The used buffalo milk fortified with not fat dry milk (NFDM) for 

paneer manufacture to increase its yield to 24.4% from 18.3%. 
Nakazawa et al. 

o The used unfermented reconstituted skim milk and fruit juices for 
manufacture of ‘fruit paneer’. 

o Standardized the process for production of paneer from 
recombined milk using cow skim milk powder and butter oil.

.



Calcium compounds :
o Calcium helps in building the cross linkages during the formation 

of curd and thus helps in increasing the recovery of milk solids, 
yield and improves body and texture and overall acceptability 
scores of paneer. 

o Cow milk paneer has softer body than buffalo milk paneer since 
cow milk is lower in calcium content. 

o In order to produce good quality cow milk paneer, calcium 
chloride at the rate of 0.08–0.15% was used to get better quality 
paneer .

Vegetable oil :
o Low-cost, low-calorie, health promoting paneer can be made using 

skim milk added with vegetable oil. 

o Hydrogenated vegetable oil and groundnut oil proved to be better 
than soya oil; the later product was unacceptable. 

o Higher fat level (i.e. 5.5 vs. 3.5%) resulted in better acceptability 
of the resulting filled-paneer .

Coconut milk :
o The opined that addition of 10% of coconut milk (25% fat) to skim 

milk resulted in highly acceptable quality paneer.

Buttermilk :
o Buttermilk, a by-product of butter industry which can be utilized in 

the manufacture of paneer. Buttermilk is of two types, sweet and 
sour buttermilk. 

o The proposed two additional manufacturing steps for the 
manufacture of paneer from sour buttermilk.



Sodium compounds :
o The  found that addition of 0.1% sodium citrate or 0.5% sodium 

chloride to milk helped in increasing the moisture content of low 
fat paneer and thereby yield of the product. Yadav et al. 

o The  use of common salt (0.5%) in milk led to an improvement in 
the body and texture characteristics and yield of low-fat buffalo 
milk paneer.

Emulsifying salts :
o The used various emulsifying salts namely monosodium 

phosphate, disodium phosphate, trisodium citrate, tetrasodium 
pyrophosphate, sodium tripolyphosphate and sodium 
hexametaphosphate (1–3%) for preparation of processed paneer. 

o None of the emulsifying salts had any significant influence on the 
chemical composition in the product. 

Hydrocolloids :
o The observed increase in moisture retention and thus yield of 

paneer when sodium alginate, carrageenan or pre-gelatinized starch 
at levels of 0.10, 0.15 and 0.15% respectively were used as 
hydrocolloids.

o The  addition of 0.1% pre-gelatinized starch coupled with use of 
higher coagulation temperature (90 °C) improved the body and 
texture as well as yield of filled paneer.

Dietary fibre :
o The use of soy fibre and inulin (1%) resulted in an improvement in 

the sensory, rheological and nutritional properties of low-fat 
paneer which otherwise was criticized for having hard, coarse, 
rubbery and chewy body and texture .



Fruit juices :
o The fruit juices to reconstituted skim milk for obtaining ‘fruit 

flavoured paneer’ having desired sensory characteristics.

Milk composition and standardization :
o In order to obtain the product with uniform composition and 

maximum yield, milk needs to be standardized.

o Standardization also enables the manufacturer to conform to PFA 
requirements for paneer. 

o Various researchers suggested use of buffalo milk standardized to 
5–6% fat to get product complying with the PFA standards. 

Processing parameters :

Heat treatment of milk :
o Heat treatment of milk has a profound effect on physico-chemical, 

sensory and microbiological properties of paneer. 

o It also affects TS recovery and thus yield of paneer. Heat treatment 
of milk is essential to destroy the pathogenic as well as spoilage 
micro-organisms. 

o It also denaturates whey proteins, reduces solubility of colloidal 
calcium phosphate, thus co-precipitating them along with the 
casein upon acidification of milk. 

Type and strength of coagulant :
o Paneer manufacture involves the coagulation of milk proteins to 

form curd. 

o During this process large clumps of proteins are formed in which 
fat and other colloidal and dissolved solids get entrapped. 



o The coagulation of milk occurs when pH of milk reaches 4.6 which 
is the isoelectric point of its major protein, casein. 

o The type and concentration of the acid and the mode of delivery 
into the hot milk influence the moisture level and product yield.

Temperature of coagulation :
o The temperature and pH of coagulation have a significant effect on 

the body and texture, TS recovery and yield of paneer. 

o The optimum temperature of coagulation differs for different types 
of milk and their composition, including fat. 

o Coagulation temperature influences moisture retention in paneer. 

o An increase in temperature of coagulation from 60 to 90 °C 
decreased the moisture content of paneer from 59.0 to 49.0%. 

o Paneer obtained by coagulating milk at 70 °C had the best 
organoleptic quality and had desired frying quality namely 
integrity/shape retention and softness .

pH of coagulation :
o Variation in the pH of coagulation has a significant effect on the 

body and texture, flavour, quality and yield of paneer. 

Preservation :
o Paneer is a highly perishable product. It was reported that the 

freshness of paneer remains intact only for 3 days at refrigeration 
temperature . 

o At room temperature paneer does not keep good for more than one 
day. 



o In order to increase the shelf life of paneer, additives, modification 
in paneer manufacturing process, surface treatments and packaging 
materials have been recommended by various workers .

Packaging :
o Use of packaging significantly increased the shelf life of paneer. 

o The type of packaging material also played an important role in 
enhancement of shelf life.

o Normally, paneer blocks of required size/weight are packaged in 
polyethylene pouches, heat sealed and stored under refrigeration 
conditions. Alternatively, they are vacuum packaged in laminated 
or co-extruded films. Use of saran-coated 

Yield of paneer :
o The yield of paneer is dictated by the composition of milk used 

(type of milk, standardization for fat or fat and SNF), heat 
treatment given to milk, type and strength of coagulant, losses 
incurred after coagulation (based on pH and temperature of 
coagulation) and moisture content of resultant paneer after pressing 

Quality characteristics of paneer :

Chemical composition of paneer :
o A wide variation in the composition of paneer has been reported by 

several workers. 

o This is mainly due to differences in the initial composition of milk, 
methods of manufacture and milk solid losses in whey. 

Sensory quality of paneer :



o The ultimate aim of any food item is not only to provide nutrients 
but also to give sense of delight to consumers by virtue of desired 
colour, flavour and texture. 

o The quality of paneer depends upon the quality of milk from which 
it was made. 

o Milk fat exerts significant effect on the organoleptic quality of 
paneer. The sensory score increased with increasing fat (4 to 6%) 
levels.

Microbiological quality of paneer :
o The microbiological quality of paneer depends on the 

microbiological quality of milk, and the hygiene exercised during 
manufacture of paneer and its subsequent handling, packaging and 
storage.

o Microorganisms such as coliforms, yeasts and moulds that might 
be present in raw milk get destroyed completely, when milk is 
heated at 82 °C for 5 min. But these microbes may contaminate the 
product through a number of sources like air, water, equipment, 
knife, muslin cloth and persons handling the products 

                                                              UNIT - IV 

BRIEF MANUFACTURING OF COFFEE, TEA, 
COCOA, READY TO SERVE BEVERAGES.



HOW IS TEA PROCESSED AND CLASSIFIED

What is Tea?

Tea plants can be categorized on the type of plant, the 
appearance of the dry leaves, or the colour of the tea’s liquor. But 
what’s used is a more scientific way of categorizing all teas, 
which is based on the processing that the tea leaves have been put 
through. 

These methods were first developed in China and continue to be 
practiced today across most tea producing regions of the world.

Classification of teas
From one tea plant, it is possible to derive six types of tea: green 
tea, yellow tea, white tea, oolong tea, black tea and post-
fermented tea. 

Each tea type can be further broken down by their styles–which 
can result from modifications in the processing method– type of 
tea plant, the cultivar, or even the intention of the tea maker.



Tea processing techniques
Between two and seven procedures are involved in the processing 
of fresh tea leaves; the addition or exclusion of any of these 
stages results in a different type of tea.

 Each of these procedures is carried out in a climate-controlled 
facility to avoid spoilage due to excess moisture and 
fluctuating temperatures.

Withering
Withering refers to the wilting of fresh green tea leaves. The 
purpose of withering is to reduce the moisture content in the 
leaves and to allow the flavor compounds to develop. 

While it can be done outdoors, controlled withering usually takes 
places indoors. 

Freshly plucked leaves are laid out in a series of troughs and 
subjected to hot air forced from underneath the troughs.

Fixing
Fixing or “kill-green” refers to the process by which enzymatic 
browning of the wilted leaves is controlled through the 
application of heat. 

It is held that the longer it takes to fix the leaves, the more 
aromatic will be the tea. 

Fixing is carried out via steaming, pan firing, baking or with the 
use of heated tumblers. 

Oxidation



A temperature-controlled oxidation floor at a tea processing unit 
Oxidation results in the browning of the leaves and 
intensification of their flavor compounds. 

From the moment they are plucked, the cells within the tea leaves 
are exposed to oxygen and the volatile compounds within them 
begin to undergo chemical reactions.

period of time, depending on the type of tea being made. To halt 
or slow down oxidation, fermented leaves are moved to a panning 
trough where they are heated and then dried.

blackish-brown. The flavors in such a tea are more brisk and 
imposing.

Rolling
Rolling involves shaping the processed leaves into a tight form. 
As a part of this procedure, wilted/fixed leaves are gently rolled, 
and depending on the style, they are shaped to look wiry, 
kneaded, or as tightly rolled pellets. 

During the rolling action, essential oils and sap tend to ooze out 
of the leaves, intensifying the taste further. 

The more tightly rolled the leaves, the longer they will retain 
their freshness.

Drying
In order to keep the tea moisture-free, they are dried at various 
stages of production. 

Drying enhances a tea’s flavors and ensures its long shelf-life. 
Also, drying brings down the tea’s moisture content to less than 



1%. To dry the leaves they are fired or roasted at a low 
temperature for a controlled period of time, typically inside an 
industrial scale oven. If the leaves are dried too quickly, the tea 
can turn abrasive and taste harsh.

Aging
Some teas are subjected to aging and fermentation to make them 
more palatable. Some types of Chinese Pu-erh, for example, are 
aged and fermented for years, much like wine.

THE PROCESS OF COFFEE PRODUCTION

The process of creating coffee, beginning with a seed and 
arriving in a cup to be consumed by a customer, 
consists of a typical series of steps to produce 
the coffee that manyenjoy.

A coffee bean begins as a seed and after being 
dried, roasted and ground, it is readyto be brewed 
into coffee.

Harvesting
It takes three to four years passes for the newly planted 
coffee to bear fruit.

When they are ripe and readyto be harvested, the coffee
cherries become a bright, deep red color.

All coffee is harvested in one of two ways.



When strip picked, all of the cherries are stripped 
off the branch at one time, which is done  either by

machine or by hand.

Fermenting
Coffee beans covered in mucilage are either sent to air

dry naturally as  pulped natural coffees or are sent
to coffee fermentation tanks.

Fermentation tanks remove mucilage before drying the coffee 
bean.

Higher quality coffee can be separated at this point
based on density.

The highest quality coffees are densest and should be
fermented in their own tank.

Fermenting
Coffee beans covered in mucilage are either sent to air

dry naturally as  pulped natural coffees or are sent
to coffee fermentation tanks.

Fermentation tanks remove mucilage before drying the coffee 
bean.

Higher quality coffee can be separated at this point
based on density.

The highest quality coffees are densest and shoul be 
fermented in their own tank.

Drying



The pulped and fermented beans are dried to 
approximately 11-12% moisture  content to properly prepare

them for storage.

They are rotated regularlyor machined-dried in large tumblers.

Based on a studyin Kenya, it was

reported that there are six stages to

drying coffee.

1) Skin drying. Moisture 55-45%.

2) White Stagedrying. Moisture 44-

33%.

3) Soft Black stage. Moisture 32-22%.

4) Medium Black Stage. Moisture 21-

16%

5) Hard Black Stage. Moisture 15-12%

6) Fully dry coffee and conditioning. 11-10%.

Roasting
In the roasting step, greencoffee is processed into 
scented brown beans which is typically  what 
consumers think of coffee as.

Roasting machines have a temperature of about550  
degrees Fahrenheit.



To keep the beans from burning, they are constantly 
moving in the  machine throughout the process.

Grinding
The grinding step provides the sole purpose of obtaining the

most flavour for the cup of coffee.

The ideal gradeof grind is determinedby the length of 
time the grounds are in contact with water.

When the grind is finer, the coffee should be 
prepared more quickly. As a result, coffee ground 
for an espresso  machine is muchfiner than that of coffee

brewed in a drip system.

Grinding and brewing coffee is the final step in the 
process and turns the coffee into a drink.

 Chocolate is Made
If you’re reading this, I assume that you already have some vague idea 
that chocolate starts out as a bean before it takes the shape of the tasty 
bars with which we are familiar.

 I assume, also, that you’d like to know more about the journey from 
bean to bar and, specifically, how you can make that journey happen.

 Roasting
Once they have dried, the beans leave the plantation and are shipped to 
the factory (us). The first step we take is to roast the beans (fig 3).

Roasting accomplishes the following goals:



• Develops the flavor of the chocolate Remember those flavor precursors 
that were created during the fermentation step? By roasting the beans, 
we develop those precursors into actual flavors.

Heating the beans produces a series of chemical reactions known as the 
Maillard reactions, in which amino acids and sugars react to form all 
sorts of tasty chemicals. Roasting also drives off the more volatile acids 
that are naturally present in cacao beans.

• Kills bacteria For those keeping track at home, the beans have just 
spent more than a week outside of the pod at the plantation, either 
fermenting or drying in the open air. 

Anything left out for that long in a tropical atmosphere is practically 
guaranteed to have some sort of microbes hanging around on it, and we 
don’t want those in our chocolate.

• Puffs up the shells This will be important for the next step. Roasting 
causes the water within the bean to boil (not all of it dried out in the 
drying step), puffing out the shell in much the same way as a popcorn 
kernel expands. 

The puffed-out shell is then easier to remove from the nib.Roasting is 
the step in the process at which we can most directly affect the flavor of 
our final chocolate, and is the step in which we can most perfect our 
craft. 

Winnowing
Once the beans have been roasted, we need to remove the shell from the 
nib. The shell is papery, crunchy, and doesn’t contribute any flavor to 
the final product, so we want to discard it.



Back in the day, we used to do this step by hand, with a rolling pin, 
hairdryer, and bowls. That sucked,took forever, and was really 
inefficient, so in fall 2012 we made an Automatic Winnower as part 
ofthe HackPrinceton hackathon. 

We won third place (out of 3) and got $1,000 for it.

To separate the shell from the nibs, we feed the roasted beans into the 
winnower via the feed chute of the Champion Juicer. 

Tempering
At this point, we only need to solidify our chocolate and then sell it. 
Unfortunately, this is rather more easily said than done. We still need to 
pass through the most technically demanding step of the chocolate

process: tempering.
A full understanding of tempering requires a significant knowledge of 
the chemistry of chocolate, which I have decided to include in the 
Appendix.

 Instead of giving the whole background here, I’ll just gloss over almost 
all of the details and skip directly towards the process. 

On the most basic level, tempering is necessary because the particles 
that make up a chocolate bar can arrange themselves in many different 
ways. 

The different arrangements of the chocolate particles on a molecular 
level create different physical properties of the final chocolate on a much 
larger scale. 



Chocolate with the correct molecular arrangement (referred to as Form 
V chocolate) is dark brown, glossy, and makes a satisfying snap when 
broken [fig 8(a)]. 

Chocolate with an incorrect molecular arrangement (Form IV chocolate) 
is lighter in color, matte, and will crumble when broken instead of 
snapping [fig 8(b)].

Melt the chocolate
By raising the chocolate above 110◦ F, we erase all existing crystalline 
structures within the chocolate.

We can now cause the the chocolate to crystallize into the form we want. 
It is generally safe to use a microwave at this step, melting the chocolate 
for 15-20 seconds, mixing it up, and then repeating until it isof uniform 
consistency and above 110◦ F.

Create seed crystals
In order to encourage our chocolate to crystallize into the correct 
molecular arrangement (Form V), we will cause a small portion of the 
chocolate to crystallize into that form and then use that portion of the 
chocolate as “seed crystals”: 

                                       



                                 UNIT  -IV

TECHNOLOGIES UNDERLYING IN 
ENRICHMENT ,FORTIFICATION, MALTING 
,GERMINATION.



Fermentation and germination improve nutritional 
value of cereals and legumes through activation of 
endogenous enzymes :
INTRODUCTION

 Processing of agricultural products remains the most important 
food and nutrition security aspect in the modern world. 

 Due to urbanization, food is produced in remote areas and 
transported into towns or cities to feed the ever-growing 
population.

 The seasonality of agricultural produce also necessitates 
processing of products so that they are available throughout the 
year. Processing of agricultural products is done to improve 
consumer acceptability while retaining its nutritional value. 

 Different techniques are used for processing cereals and legumes 
that include fermentation and germination. 

FERMENTATION 

 Fermentation is a desirable process of biochemical modification of 
primary food matrix brought about by microorganisms and their 
enzymes .

 Fermentation is used to enhance the bioaccessibility and 
bioavailability of nutrients from different crops including maize 
and improves organoleptic properties as well as extending the shelf 
life It makes food safe by not only inhibiting growth of pathogenic 
bacteria due to antimicrobial activity of lactic acid but also 
detoxifies aflatoxin With these desirable benefits, fermentation has 
been considered as an effective. 



EFFEC T OF FERMENTATION ON NUTRIENTS AND MINERALS 
 

 Carbohydrates The major carbohydrate in cereals and legumes is 
starch which provides the most calories in developing countries 
(Chaves-Lopez et al., 2014). 

 Fermentation activates starch-hydrolyzing enzymes such as α-
amylase and maltase which degrade starch into maltodextrins and 
simple sugars (Osman, 2011), respectively. 

 Studies have shown increase in glucose during early stages of 
fermentation due to starch-hydrolyzing effect of activated maltase 
and α-amylase (El-Hag, El-Tinay, & Yousif, 2002; Osman, 2011). 

 The glucose released during fermentation is a preferred substrate 
for microorganisms fermenting the food and could partly explain 
the decrease in total carbohydrate after 24 hr of fermentation 
(Osman, 

GERMINATION OR MALTING

 Malting is a process where cereals are steeped and then 
germinated. After germination, the seeds are then matured 
(fermented) by storing away from the sun (Hotz & Gibson, 2007). 

 Germination is the process occurring at the beginning of the 
development of seeds into plants, during which they sprout 
(Rumiyati, James, & Jayasena, 2012). 

 It involves changes in the nutritional, biochemical, and sensory 
characteristics of the food. 

 EFFEC T OF GERMINATION OR MALTING ON 
NUTRIENTS AND MINER ALS 



 Carbohydrates The effect of malting and germination on 
carbohydrates is largely dependent on activation of hydrolytic and 
amylolytic enzymes which results into decrease in starch and 
increase in simple sugars in a timedependent manner. 

Germination and malting facilitate the enzymatic breakdown of 
carbohydrates into simple sugars through activation of endogenous 
enzymes such as α-amylase thereby improving digestibility (Oghbaei & 
Prakash, 2016) 

Germinating white sorghum for 24 and 36 hr resulted into a decrease in 
carbohydrates and increase in simple sugars (Obizoba & Atii, 1991). 


