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1.0 OBJECTIVES

After reading this unit we should be able to:

1 definetheterm®food quality”;

1 enumerateimportant componentsof thequality;

1 specify theimportance of food safety;

1 outlinevariousqudity assuranceactivities,

1 statetheimportanceof quality aspectsinreferenceto milk and milk products, and

1 outline the quality control tasksin the dairy industry.

1.1 INTRODUCTION

We dl are familiar with the word “quality”. If we bring some fruits or vegetables
fromthe market, the other family memberswill reflect on their quality by making
observations such as. fresh or stale, good or bad quality or inferior product, etc.
These observations are perceptions of consumers based on the sensory attributes
of the fruit or vegetables such as colour, appearance touch, smell or taste.

The quality characteristics of food that are acceptable to consumers are
comprehended under the term “Food Quality”. It includes external factors such
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as appearance (size, shape, colour, gloss, and consistency); internal factors
(chemicd, physica, microbia) and characteristics/ pecifications prescribed under
the Government laws/ standards. If consumers perceptions regarding quality of
food are not positive he or she either will not purchase the material or will be
paying less compared to when the consumer has positive perception about the
quality. Our country isthe largest producer of the milk in the world and has good
potentia to export the dairy products, particularly indigenous dairy products such
as ghee and khoa /chhana based sweets. Food items or dairy products to be
traded in internationa markets should be manufactured in accordance with globa
accepted norms and standards. In order to improve the quality of milk and milk
products the Government of Indiaisfocusing on “Clean Milk Production”. Asa
dairy technologist and entrepreneur, we must ensure production of quality products.
Let us learn more about quality.

1.2 DEFINITION AND COMPONENTS OF
FOOD QUALITY

Definition: Quality is a measure of the degree of excellence or degree of
acceptability by the consumer. It can be defined as “summary of features and
characteristics of aproduct or service that bear on its ability to satisfy stated or
implied needs’. In smple words the product should have attributes to “ satisfy the
wants/ needs of the consumer or conformance with the user’s requirements”. It
also coversthe safety and value for money. Food quality can be considered as
a complex characteristic of food that determines its value or acceptability to
consumers. Thusit may be defined as “the composite of those characteristics
which have significance in determining the degree of acceptability by the buyer.
These characterigtics should aso have the ability to differentiate individua unit of
the product.”

Components: Theimportant components of food qudity are: food safety, sensory
characteristics and nutritional vaue. Safety of food isabasic requirement of food
qudlity. “ Food safety” implies aosence or acceptable and safelevels of contaminants,
adulterants, naturaly occurring toxins or any other substance that may make food
injurious to heath on an acute or chronic basis. Besides safety, quality attributes
include: nutritional value; organoleptic properties such as appearance, colour,
texture, taste; and functional properties. The qudlity attributes are outlined in Table
1.1 and includes primarily sensory attributes and hidden attributes. The sensory
attributes include characteristics such as colour and appearance, viscosity and
consistency, smell, taste, touch etc. The hidden characteristics are those which
can not be evaluated with human senses and yet are of rea importance to human
health and welfare. Nutritive value is one of the hidden characteristics, which is
now consdered by the consumers as aquality attribute. Adulterants and toxicants
are the other hidden characteristics. Toxic substances may be of microbid origin,
veterinary drugs residues, pesticide residues or heavy metals.



Table 1.1 Classification of quality attributes

Sght Appearance

Colour

Gloss

Viscosity/ consstency
Size and shape
Touch Texture

Hand/ Finger/ Skin feel
Mouth Fesl

Smell and Taste Havour

Hidden Nutritive value
Digedtihility
Adulterants
contaminants
Toxiaity

1) Food safety: Inorder to understand “food safety” we must first know theterms
safeand hazard.  Safe” meansthat nothing harmful happenswhenwe consume
afood. A “hazard” isthe capacity of athingto causeharm. Theobjectiveof the
food safety isto protect thefood supply frommicrobial, chemical and physical
hazards or contamination that may occur during all stages of milk production
and handling-management of animalsat farm, milk production, transportation,
storage of raw milk, processng, production of value added products, distribution
and storage of end products. It aimsfor keeping food wholesome and freefrom
food borneillness. Theimportant associ ated definitionsand factorsare described
for better understanding of thefood safety.

(@) Food borne illness: Food borneillness or food poisoning is caused by
consuming food contaminated with pathogenic bacteria, toxins, virusesor
parasites. The contamination may or may not ater afood’sorganoleptic
propertiesbut causeillnessand diseaseto human beings after consumption
and usualy arisesfromimproper handling, preparation or storage of food.
Food-borne diseases are classified asfood infections or food intoxications.
Food infectionsinvolve microorganismspresent in thefood at thetime of
consumption which then grow in the host and causeillness and disease.
Food intoxications involve toxic substances produced in foods by
microorganismsprior to consumption and cause disease upon ingestion.
Thetoxin producing microorganismsneed not to grow inthehost to produce
adisease or even be present in the food. So we must acknowledge that
intoxication can occur evenif no viablemicroorganismsareingested.

(b) Food hazards: Food becomes hazardous by contamination. Contamination
is the unintended presence of harmful substances or microorganismsin
food. Food hazards can be defined as a biological, chemica or physical
agent in afood, with the potential to cause an adverse health effect (Table
1.2). Physical hazards are foreign particles, like glass’'wood or metal
pieces, stone, bone fragments, feathers, fibre, hair, etc. Chemical hazards
include substances such as cleaning solutions and sanitizers, non permitted
adulterants, pesticide and heavy metd residues. Biologica hazards come
mainly from microorganisms. The Directorate Generd of Health Services

Quality-Definition
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(DGHS), Ministry of Hedlth is pursuing abroad and long-term science-
based strategy to improve the food safety and to better protect the public
health. Part of this strategy is a farm-to-table approach to improve the
safety of food at each step in the food production, distribution, and
marketing chain. The website (http://foodsafetyindia.nic.in) gives agood
diagrammatic account of potential hazards and guidelines for food safety
at home. One of the interesting terms used is“FAT TOM”. Itisaterm
that in short explains what encourages food borne pathogensto grow i.e.
Fisfor Food or nutrients present; A isfor Acidity; T isfor time; T isfor
Temperature; O isfor oxygen and M isfor Moisture.

Table 1.2: Hazards associated with food

Physicd Biologicd Chemicd

Natura occurring poisons of
biological origin and
Chemicals or deleterious

substances
Glass Microbiologica MycotoxinsAlga Toxins
Har Pathogenic Bacteria | Veterinary drug residues,
Metd Spore- Forming Antibiotic residues,
Stones, Plastic, Non- Sporeforming | Chemical residues Non-
Parts of pests Parasitesand permissible food additives,
Insulation materid Protozoa Excess amount of
Bone Viruses permissible food additives,
Pesticide residues, Growth
gimulants, Adulterants

Source: Food Safety- Basic Concepts

(c) Food Safety Management Systems Certification(FSMS): The Bureau

of Indian Standards (BIS) haslaunched Food Safety Management Systems
(FSMS) Certification | /1 SO 22000: 2005 scheme which envisages grant
of FSM S Certification licenceto organizationsaccording to 1 S/1SO 22000.
Thisgandardintegratestheprinciplesof Hazard Anaysisand Critical Control
Point (HACCP) system devel oped by Codex Alimentarius Commission
and combinesthe HACCP plan with Pre-requisite Programmes (PRPs)
and isfully compatiblewith Quality Management Systems(QMS) as per
SO 9001: 2000. The standard provides framework for systematically
managing safety infood supply chains.

(d) The Food Safety and Standards Act, 2006: The chapter six of the Act

titled as “Special Responsibilities as to Food Safety” deals with
responsibilities of the food business operator, liability of manufacturers,
packers, wholesalers, distributors and sellers and recall procedures.

(e) Safety concerns: We know that the goal of food safety is to reduce the

Sze of risksto the lowest reasonable level without severe disruption of the
food supply. For thiswe should first identify hazards related to foods or
food components and then estimate the size of therisk that the hazard will
cause. It isimportant to note that all foods have some degree of risk and



that no food is absolutely “safe.” Theimportant consideration becomes Quality-Definition

“the size of the risk and how the size of the risk can be reduced” without and Importance
eliminating the food source. Specific food safety concerns differ markedly
and include:

1 Additives, coloursandflavours.

1 Antibioticsand other food additives.
1 Fertilizersand other growing aids.

1 Irrediation.

1 Microbiologica contamination.

1 Naturaly occurring food toxicants.

1 Nutrition.
1 Pedticides.
1 Pollutants.

1 Processing, packaging andlabelling.
1 Tampering.

() Adhering to Safety Standards: Theadvantagesassociated with adhering
tofood sefety standardsare:

1 Ensures safety of food products.
1 Greater health protection.
1 Increased internationa acceptance of food products.

1 Helpsto meet applicable food safety related statuary & regulatory
requirements.

1 Demonstrate conformance to internationa standards and applicable
regulatory requirements.

1 Reducesrisk of product/service liability clams.

(9) Recent Concerns of Food Safety: Prions, genetically modified foods,
theincidence of bovine spongiform encephal opathy (BSE), and dioxin-
contaminated foods are some of the new food safety concerns. Let usknow
about them.

Prions are one of the new sources of food borne diseases. A prionisthe
short form of proteinaceous infectious particle. Dr. Stanely Prusiner coined
the word “ prion” asanamefor the infectious agent, by combining thefirst
two syllables of the words “ proteinaceous’ and “infectious.” While the
infectious agent was named a prion, the specific protein that the prion was
made of was named PrP, an abbreviation for “ protease-resistant protein”.
The normal form of the protein is called PrPC, while the infectious form
is called PrPSc, which stands for prion protein of scrapie. Prions are
generaly quite resistant to denaturation by protease, heat, radiation, and
formalin treatments, although potency or infectivity can be reduced.

Prions enter cells and apparently believed to infect and propagate by
refolding abnormally into a structure which is able to convert normal
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molecules of the protein into the abnormaly structured form. The proteins
accumulate in the brain causing holes or plagues and the subsequent
clinical symptom leading to deeth.

Prion diseases are grouped as transmissi ble spongiform encephal opathy
(TSE). The diseases associated by prisons are: Creutzfel dt-Jakob Disease
(CJD), Bovine spongiform encephalopathy (BSE- commonly known as
“mad cow disease”), fatal familial insomniaand kuru (trandated as “to
tremble with fear”).

Bovine Spongiform Encephalopathy (BSE): Bovine Spongiform
Encephalopathy is commonly known as mad- cow diseases. It is a
progressive neurologica disorder (brain disease) of cattle that resultsfrom
an infection by an unconventional transmissible agent. BSE isone of a
transmissible Spongiform Encephal opathies (TSES) that affect a number
of different mammals.

Creutzfeldt-Jakob Disease (CJD): It is one of the most commonly
known diseases among humans. Thisisarare and fatal form of dementia
and mainly occurs in individuals between the ages of 40 and 80.

Dioxin—-Contaminated Foods: Dioxin isthe popular namefor the family
of halogenated organic compounds, the most common consisting of
polychlorinated dibenzofurans (PCDFs) and polychlorinated dibenzo-p-
dioxins (PCDDs). PCDD/PCDFs areindustrial pollutants that persist in
the environment. They have been shown to bio accumulate in humans and
wildlife due to their lipophilic (fat loving) properties. Dioxins are a
carcinogen in higher amounts, and cause devel opmental and reproductive
problems. They are absorbed primarily through dietary intake of fat, as
thisiswhere they accumulate in animals, including humans.

Genetically Modified (GM) Foods: The GM foods are produced from
geneticadly modified organisms (GMO). A GMO means. an organism that
has been modified (manipulation of DNA) by genetechnology. Genetically
modified (GM) crops and food are being grown and consumed by the
public. The advantages associated are; increased yields from agriculture,
more powerful control of pests and weeds, reduced use of some
agrochemicals and enhancement of nutritiona vaue or other characteristics
of crops, etc. There are many things which people hold up as possible
dangers of genetic modification: risk of transferring crop traitsto wild
Species, negative impacts on wildlife from more powerful control of pests
and weeds, increased use of some agrochemicals, increased corporate
control of seed supply and; limited studies on food safety concerns on
human health in form of toxing/ allergenic reactions/ reduction in good
micro flora of duct, etc.

i) Nutritional Value: Nutritional vaueof the product hasgrowninimportanceas
consumers have become better informed about foods. The consumersdemand
for nutritiona labelling in additionto food safety. Nutritiona changesoccur in
foodsduring handling, processing and storagedueto microbiologica, enzymetic
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and chemical reactions. One of the principal responsibilities of the dairy
technologistsisto preserve nutrientsthrough all phases of food acquisition,
processing, preparation and storage. Asafood processor, we should have good
knowledge of the stability of nutrientsunder different conditions. VitaminA is
highly sensitive(i.e., unstable) to acid, air, light, and heat; on the other hand,
vitaminCisstableinacid butissengtivetodkdinity, ar, light, and heat. Because
of theingtability of nutrientsunder various conditionsand their water solubility,
cooking lossesof someessentia nutrients may be greater than 75%. Inmodern
food processing operations, however, |osses seldom exceed 25%. Thefood
should not contain any toxic/ anti- nutritional substances.

Sensory Characteristics: The sensory characteristics of foods and materias
are based on perception of human sensesi.e. senses of sight, smell, taste,
touch and hearing. The sensory eva uation of milk and milk products has been
covered extengvely in the next block i.e. Block 3 of this course. Some of the
attributes are described below:

Colour and Gloss: Colour isthe property, which is based on the spectral
distribution of light. The white colour of milk is due to the reflection of light
by the casein micelles dispersed in the continuous phase/ dissolved phase of
water and yellow tinge in cow milk is because of the presence of B-carotene
init. Similarly the glossiness, transparency, haziness and turbidity are the
properties of substance due to the differencesin reflectance and transmittance
of light. Spectrophotometer is the instrument used for measuring of colour
intensity while turbidity meter is used to measure turbidity.

Viscosity/ Consistency: It has great importance in liquid products such as
fluid milk products or semisolid products like condensed milk, ice-cream,
rabri, lassi, etc. Consumers judge the richness of these products by viscosity/
consistency characteristics. These can also be used as an index to the
concentration of ingredients.

Size and Shape: Grading into various size and shape categoriesis usualy
one of thefirst stepsin food processing operations of fruit and vegetables.
For milk products it can be applied in case of sweets like Rasogulla,
Gulabjamun, etc.

Texture: Texture isthe most important property of most of the milk products
such as Rasogulla, Paneer, Chhana, Khoa, Ice-cream, Butter, Ghee,
Gulabjamun, Peda, Burfi etc. There are several instruments available to
measure texture attributes of these products in the form of cohesiveness,
chewiness, gumminess mealiness, stickiness, etc.

Flavour: Flavour includes taste and odour/ aroma. Like texture the flavour
isaso very important attribute of the milk and milk products. Even it ismuch
more important than texture in some of the productslike ice-cream. Anice-
creamwill bergected if it does not have pleasing flavour evenif it isotherwise
good.

Quality-Definition
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Check Your Progress—1

1. Definefood qudity.

2. Definethe important quality characteristics of food.

3. What do your understand by sensory or organol eptic characteristics?

4. What are hidden characteristics of Food quality?

5. Explainthetermsfood safety and food borne diseases.

1.3 FUNCTIONS OF QUALITY CONTROL
UNIT

The quality control disciplineis congtantly developing with growing importance of
the quality aspectsin food processing operation. The vocabulary includes terms
like: quality control, quality assurance, total quality management, etc. Let us
understand the terms. Earlier the quality control was primarily concerned with
maintaining the quality standards. The need to produce and el high quality products
and increase the efficiency of the production process, has led to the devel opment
of quality assurance systems. The difference between quality control and quality
assurance can be explained as follows:



Quiality control isthe evaluation of afina product prior to its marketing, i.e. it
is based on quality checks at the end of a production chain for maintenance of
prescribed standards and assigning the final product to quality categories such as
“high quaity”, “regular quaity”, “low quality” and “non-marketable’. Since, a the
end of the production chain, there is no way to correct production failures or
upgrade the quality of thefinal product, the low-qudity products can only be sold
at lower prices and the non-marketable products have to be discarded. Their
production costs, however, had been as high as those of the high and regular
quality products. Thus, quaity control has only alimited potential to increase the
quality and efficiency of amulti-step production procedure.

Quiality Assurance: In contrast to quality control, the quality assurance includes
the planning and surveillance of everything to do with the quaity throughout the
company. It isthe implementation of quaity checks and proceduresto immediately
correct any failure and mistake that is able to reduce the quality of the interim
products at every production step. Quality assurance seeks to generate confidence
both within the organization and externally, among its customers, that their
requirements will be fulfilled. The additiona features acquired in the progress from
quality control to quality assurance are:

1 Thedefinition of aquality policy and objectives,

1 Thedevelopment of aquality manud,;

1 Ensuring competency of personnel;

1 Conducting periodicinterna audits;

1 Theédimination of theroot causes of the problemsfound; and

1 Periodicreview of the system by top management

Thus, the desired high quality of the final product is planned and obtained by
conducting:

(b) Standard Operating Procedures (SOP’s) guaranteethe desired quality of
theinterim productsat every production step.

(c) Good Manufacturing Practices (GMP) isawritten document of theguidelines
describing the procedures, equipment facilities, and controlsfor operational
conditionsto ensure that the food meetsthe consumers’ needsand wants, and
asogivesthemthesecurity of safety and reliability. Good manufacturing practice
are based on theknowledge and skillsthroughout thefood system, from primary
production of theraw materials, through processing of theindustrid ingredients,
manufacturing of theconsumer products, distribution of thefind retail products
to the consumersand eating of thefina foods.

Total Quality Management (TQM) The management approach to long-term
success through customer satisfaction, based on the participation of al members
of an organization (suppliers and distributors included) in improving processes,
products, services and the working culture. The table 1.3 explains the term more
clearly.

Quality-Definition
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Quality Tablel.3: Meaning of Total Quality Management ( TQM)

Totd Every one associated with the dairy unit is
involved in continuous improvement, in al
functional areas, at dl levels.

Qudity Consumers expressed and implied requirements
aremet fully

Management Managers and associated officials are fully
committed

Effective utilization of resources
Decisionin aplanned way

To maintain existing level of quality
To improve existing level of qudity

Examples of quality control versus quality assurance in the area of food safety are:

Thetesting of final product for resduesis quality control, the implementation of
residue avoiding production procedures at farm level is quality assurance; the
testing of milk products for salmonella prior to their marketing and consumption
isquality control, the implementation of on- and off-farm salmonella-reducing
measures as standard operating proceduresis quality assurance.

i) Basic Quality Control Activities: Theactivitiesinaquality control unitinclude:

1 Establishing the specificationsof the parametersto be controlled;

1 Preparing qudity plansfor control;

1 Performing checksor ingpections;

1 Diagnosing and taking action on thevariations observed; and

1 Checking that the variations have been corrected.
The fundamenta purpose of aquality control programmeisto acquire dependable
information on all the attributes of a product which affects its quality. Quality
control ensures that raw materials meet set standards, processing methods should
be performed as designed, finished products meet company standards and
consumer confidence in the enterprise remains high. The basic functions of a
quality control programme are:
1 Physical and chemical evauation of raw materia sand processed products.
1 Control of

a) Raw materids, ingredientsand packaging supplies.

b) Processing parameters.

¢) Finished products.
1 Microbiological andysisand control of raw materialsand finished products.
1 Control of storageand handling conditions.
1 Sanitation and waste products control.

1 Assurancethat final products are within the legal and marketing standards
established.
14



Specific Responsibilities: The specific responsbilities of quality control assgned
to adepartment or to an individua include:

1

Standardizing procedurefor sampling and examining raw materids. Devel opment
of test procedures.

Establishment and implementation of quality standardsfor fresh and processed
products.

Setting up preventive quality control methods for in-plant liaison between
manufacturing section and test |aboratories.

Examination of finished products.
Storage controls.
Sanitationinspection
Conformanceto food regulations
Waste disposal control

Research and devel opment into new productsand their packaging.

Advantages: Quality control leadsto:

Raw materia control

Processcontrol

I ngpection of finished products

Sensory evaluation or eva uation of the acceptability of thefinal product.
Packaging

Labellingand storage

Sanitationingpection

Conformancetofood regulations

Waste disposal control

1.4 QUALITY ASPECTS OF MILK AND MILK

PRODUCTS

The quality aspects are important in reference to milk and milk products because

of:

(@) Milkisperishable in nature: Weknow that milk isabiological product which

iseasly susceptibleto spoilagefromthetimeit isdrawn from the udder of the
animal. The perishablenatureof milk demandsduecareto betakeninitshandling
toprolongitslife. Inaddition to the spoilage brought by microbia fermentation,
milk or itsproducts can easily becomethe medium for transmission of diseases.

(b) An essential part of diet plan: Milk is almost a complete food and is

preferred by our vegetarian population. Milk and milk products form an
essential part of dietary plan. The two well recognized termsin this context
are: “Milk and Public Health and Safeguarding the Milk Supply”. These
aspects have been discussed here. A good quality milk is the one which
satisfies the following requirements:

Quality-Definition
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(& Wholesomeand pure

(b) Freefrom sediment and foreign matters

(¢) Goodnormd flavour

(d) Low inbacterid count and freefrom pathogenic microorganisms
(e) Freefromantibioticsresidues, pesticideresiduesand heavy metals
(f) Reasonably long shdlf lifeand

(9 Nutritiona componentsretainedinthenorma state

(c) Export potential: Our country being the number onein milk productioninthe
world hasthepotentid to export variousmilk products, particularly theindigenous
dairy products and milk based sweets like Rasogolla, Gulabjamun, Burfi,
milk cake, etc. to the third world countries provided that the quality of our
productsisup to theinternational standard and these arefreefrom adulterants
and toxicantslikeanimal drug residues, pesticideresdue, heavy metals, etc.

Milk and milk products are very prone to different type of adulterations. The
quality aspects play an important role in ensuring the consumersthat the food they
are eating is wholesome and free from adulterants and toxic substances. Let us
know about “Milk and Public Health”, “ Safeguarding the Milk Supply” and “
Adulteration of Milk and Milk Products’ to appreciate the importance of quality.
We have already been introduced to these aspects in the course 1 titled “Milk
production and quality of milk”.

i) Milk and public Health: Thereare many possibilitiesfor contamination of
milk duringitsjourney from production point to the consumersend. Thedifferent
sources of infection and corresponding important diseasesare enlisted here.

(@) Infectionof milk directly fromtheanima (Cow/ buffa0): Thesediseasesare
essentialy of bovineorigin. The causative organismsenter themilk through
the mammary glands or through faecal contamination, and may causea
diseased condition in personwho consumesthemilk. Examplesare: Bovine
tuberculosis, undulant fever, etc.

(b) Infectionfrommanto cow and thento milk: Thesediseasesare essentialy
human, but can become established in the cow’sudder. Examples: septic
sorethroat; scarlet fever; diphtheria; etc.

(c) Direct contamination of milk by human beings: These diseases may be
transmitted tothemilk by direct contamination through human contact, either
by carriersor by patients. Examples. septic sorethroat; scarlet fever; typhoid
fever; dysentery, gastroenteritis, diphtheria, etc.

(d) Indirect contamination of milk by humanbeings: Theseare human diseases,
the pathogenic organismsof which enter themilk through contaminated bottles
or other utensils, water supply, insect and dust. Examples: typhoid, dysentery
or diarrhoes, etc.

i) Safeguarding the Milk Supply: Itisdesirablethat milk being consumed by
human being should be clean, wholesome and safe. We know that cleanliness
impliesfreedom from extraneous matter (such asmanure, dust etc) and safety
meansfreedom from pathogenic microorgani sms. Thewholesomenessimplies
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that no nutrientsfrom the product hasbeen removed or destroyed. Thesanitation
of milk supply can be safeguarded intwo ways. (a) production and handling of
raw milkinsuchamanner asto prevent itscontamination by pathogenic organisms.
Thiswill require: (i) ensuring thehedth of dairy cattleby variouscontrol measures,
(i) safeguarding the health of employeesby regular medical examination; (iii)
protection of thewater supply from contamination by pathogenic organisms;
(vi) fliesandtheir contral, etc. (b) Pasteurization of milk, soastokill al pathogenic
organismsand avoidance of any post-pasteurization contamination.

Adulteration of Milk and Milk Products: Theadulteration of milk and milk
products can be defined asthe process by which the quality or the nature of
product isadversely affected through the addition of aforeign or aninferior
substanceand theremoval of avital eement such asfat frommilk. Adulteration
may beintentiona or unintentiona (contamination). Adulterationinour country
isvery common in case of milk and milk products dueto their higher price
compared to plant foods. You must be aware about news paper reports about
preparation of “synthetic milk” and*turning animal fat into ghee”. Asaquality
control team member itisour respongbility toensureavailability of unadulterated
productsto the consumers. Milk and milk products are adulterated with the
following substances.

Unintentional adulteration or contamination: The unintentional contaminants
may include antibiotic residues, pesticide residue, heavy metals and toxins
secreted by different microorganisms.

Intentional adulteration: Intentiona adulteration of milk and milk productsis
done to make more profit by the unscrupulous traders. Milk is adulterated
either by the removal of itsfat or addition of water, glucose, starch, urea etc.
In the same way milk products are adulterated with the addition of vegetable
or animal body fat, starch, arrowroot, etc.

Role of quality control in preventing the adulteration of milk and milk
products: Despite of the advantages of modern technology and sophisticated
instrument, the menace due to adulteration/ contamination of milk and milk
productsisoneof theleading causesof sicknessor death. Food borne diseases,
rangefrom acute gastroenteritisto precancerous/ cancerous stage. Consumers
aretherefore offered tipsin ascertaining quality of food by quick and smple
testsfor detection of common adulterants. National Dairy Research Institute,
Karnal, hasdevel oped aplatform test for detection of adulteration of milk with
“syntheticmilk”. Theplatform test iscolour based test and providestheresults
within 5-10 minutes.

The control must take place at the point where the contamination occurs. For
examples, dairy plants can make acquaint the farmers about the pricing advantages
associated with quality of milk, regjection of milk and penalties linked with the
adulteration and safe limits about the use of antibiotics and pesticides at farm, so
that the resdual limits are not exceeded in the milk supplied.

Quality Initiatives: Quality initiatives taken up in the dairy cooperative sector
includes a massive awareness programme of the Government of Indiaon Clean
Milk Production (CMP) covering village Dairy Cooperative Societies (DCSs)
across the country under the scheme “ Strengthening infrastructure for Quality and
Clean Milk Production”. Through arange of informational and educationa inputs,
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including a book titled “Doodh Ki Kahani Gai Ki Zabani” published in Hindi
and in 10 other state languages, producers are made aware of hygienic milking
and milk handling practices. Smilarly various other schemes supported by different
Ministries are dso under operation. Internationa dairy federation (IDF) and Food
and Agriculture Organisation (FAO) has also published “ Guide to Dairy farming
Practices’ focussing on the farm practices within the integrated safety and quality
assurance system to ensure profitability with responsibility of protecting human
hedlth, animal hedlth, animal welfare and the environment.

1.5 QUALITY CONTROL TASKS IN DAIRY
INDUSTRY

The quality control activity in the dairy industry must cover al the quality aspects
of milk and milk products and all the way from the dairy cow to the consume.
The scope of the tasks of the quality control in the dairy industry as outlined in
one of the FAOs documents are outlined here.
I. Daryfam

1 Daryanimd

1 Personnel

1 Cow shed and milking parlour

1 Milk handling and storagerooms

1 Coldand hot water

1 Milkingincludemilking machines, utenslsand materids

1 Milk handlingincluding utenslsand materids

1 Qudity of cleaning and washing

1 Milk cooling and storage

1 Cdllectionddivery

1 Possibledirect salesof milk onfarm
il.  Transport of milk fromfarmto milk collection centre or to milk plant

1 Cleanlinessand conditionsof transport vehicle

1 Temperatureduring transport

1 Durationof transport

1 Unloading and reception methods
iii. Milk Collection Point/Centre, Milk Processing Plant

1 Overdl cdeanlinessand condition

1 Personnel

1 Coldand hot water

1 Milk receptiontimetable

1 Milk cooling and storage

1 Storagetime



1 Heattreatments Quality-Definition
1 Milk handling and processing and Importance
1 Packaging andlabelling ( production and best before dates)
1 Storage
1 Loadingandtransport for distribution
iv. Trangport of milk products
1 Cleanlinessand condition of transport vehicle
1 Loading and transport system
1 Temperatureduring transport
1 Durationof transport
1 Unloading syssemand place
v. Didributionandresale
1 Generd cleanlinessand conditions
1 Personnel
1 Coldand hot water
1 Qudity of dleaning
1 Storagetimeof milk products
1 Storagetemperature
1 Methodsof handling, distributionand sdle
vi. Functionsof aDairy Plant Quality Control Laboratory
1 Rawmilk quality during collectionand at reception
1 Variousquality aspectsrelated to processing
1 Qudlity of finished products

1 Quadlity of milk products during storage and distribution
1 Cleanliness and hygiene at the milk processing plant
vii. Maintenanceof Laboratory Equipment
1 Routinesanitizing of dl equipment
1 Simplederilization methods of equipment
viii. Safety inLaboratory
Check Your Progress — 2

1. Explanintentiona and unintentiona adulteration.
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2. Definethefollowingterms:
(@ Qudity Control
(b) Qudity assurance
(¢) Totd quaity management
(d) GMP
(e) Genetically Modified Food

w

. What arethe basic functionsof quality control programme?

4. Nametwo diseasescaused by prions.

o

Why quality aspectsareimportant in referenceto milk and milk products?

o

. What arethedifferent sources of milk infection?

1.6 LET US SUM UP

The qudity aspectsare gaining importance in the eraof globdization. The perishable
nature of milk demands more sincere efforts and care in its handling to prolong
itslife and make it safe for human consumption. The qudity characteritics of food




that are acceptable to consumers are comprehended under the term “Food Qudity”.
The important components of food quality are: food safety, sensory characteristics
and nutritiona value. Safety of food isabasic requirement of food quality. “Food
safety” implies absence or acceptable and safe levels of contaminants, adulterants,
naturaly occurring toxins or any other substance that may make food injuriousto
health on an acute or chronic basis. The term quality assurance includes the
planning and surveillance of everything to do with the quality throughout the
company; and seeks to generate confidence both within the organization and
externally, among its customers, that their requirements will be fulfilled. A good
quaity milk isthe one which satisfies the following requirements: (a) Wholesome
and pure, (b) Free from sediment and foreign matters, (¢) Good normal flavour,
(d) Low in bacterial count and free from pathogenic microorganisms, (€) Free
from antibiotics residues, pesticide resdues and heavy metdls, (f) Reasonably long
shelf life and (g) Nutritional components retained in the normal state. Quality
initiatives taken up in the dairy cooperative sector includes amassive awareness
programme of the Government of India.on Clean Milk Production (CMP) covering
village Dairy Cooperative Societies (DCSs) across the country under the scheme
“ Strengthening infrastructure for Quaity and Clean Milk Production”. The country
has a good potential to export the dairy products to the third world countries
provided that the quality of our productsis upto the international standards and
these are free from adulterants and toxicants like heavy metals, antibiotic resdues,
pesticide residues and pathogenic microorganisms and their toxins. Therefore,
quaity or safety of milk and milk productsisvery important. The quaity assurance
exercise should begin with good quality animals.

1.7 KEY WORDS

Sensory attributes . Attributeswhich can be judged with human senses.

Hidden attributes . Those attributes of food which can not be judged
with human senses such as nutritive value and
presence or absence of adulterants/ toxicants.

Toxicant . substance which cause harm or injury to human
beings.
Heavy metal, . Metalslike lead, mercury, cadmium and arsenic

which are harmful to human health.

Contaminant : Any biological or chemicd agent, foreign matter.
or other substances not intentionally added to food
which may compromise food safety or suitability .

Control measure . (Food safety) action or activity that can be used
to prevent or eliminate afood safety hazard or
reduce it to an acceptable level.

Pesticide residues : Remains of pesticides or their compounds

Antibiotic residues - Remainswhich are of the drugs given to cure the
milch animds.

Food handler : any person who directly handles packaged or

Quality-Definition
and Importance
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unpackaged food, food equipment and utensils,
or food contact surfaces and istherefore, expected
to comply with food hygiene requirements.

Food hygiene :al conditions and measure necessary to ensure
the safety and suitability of food at all stages of
the food chain.

Food safety : concept that food will not cause harm to the
consumer when it is prepared and /or eaten
according to intended use. It is related to the
occurrence of food hazards and does not include
other human hedlth aspectsrelated to for example,

manutrition.

Food safety hazard . biological, chemical or physical agent in food or
condition of food, with the potential to cause an
adverse hedlth effect.

Quality . degreeto which aset of inherent characteristics

fulfilsrequirements.

Quiality assurance : part of quality management focused on providing
confidencethat qudity requirementswill befulfilled.

Quality System :  The management system that direct and control
an organization with regards to quality.

Quiality control . To have acheck on the quality of food.

Risk : Thelikelihood that an adverse health effect will
occur within a population as aresult of hazardsin
afood.

Gastroenteritis . Gasrdated problemsin human beings.

Cancerous . Substances causing cancer in human body.

1.8 SOME USEFUL BOOKS

IS 7005: 1973-code for hygienic conditions for production, processing and
trangportation of milk. Bureau of Indian standardsNew Delhi.

1S-5239: 2000 Food Hygiene-code of practicefor manufacture, storageand sale
of ice-cream. Bureau of Indian standardsNew Delhi.

Multon, J.S. (1995) Quality control for food and Agriculture products. VCH
Publishers, New York.

Food safety- Basic Concepts

1.9 ANSWER TO CHECK YOUR PROGRESS

Your answer should include the following point:



Check your progress -1

=

Food quality iscomposite of good and bad attributes.

i. Physica characterigticslikeviscosity/ cons stency, texture, body, shapeand
Szeeic

ii.  Chemica-concentration andformsof different nutrients, presenceor absence
of adulterantsand contaminants, presence or absence of off flavour.

iii. Biological characteristics, presence or absence of beneficia or pathogenic
organisms, their sporesand toxins.

Sensory or organol eptic characteristics are those characteristics, which are
gudged by human senseslike smell, taste, appearance, colour etc.

Hidden characteristicsare those which can not be gudged by human senseslike
concentration and typeof different nutrients. Presence or absence of adulterants
and toxicants.

(8) Food safety implies absence or acceptable and safe levels of contaminants,
adulterants, naturally occurring toxins or any other substance that may
make food injurious to health on an acute or chronic basis

(b) Food born diseases are those, which are caused due to eating unhealthy
food, which is contaminated with microorganism or toxicants which are
harmful for hedlth.

Check your progress — 2

1.

Intentional adulterants are the addition of something to the food which is not
the natural ingredient or removal of one or more nutrients from the food with
an intention to make profit. While the unintentional adulteration is the
contamination of food either due to negligence or accident with something
which isnot present in it or is harmful to human health..

(a) Quality control: Theevaluation of afinal product prior toits marketing,
i.e. it is based on quality checks at the end of a production chain for
maintenance of prescribed standardsor grading the quality of products.

(b) Qudity assurance: It includesthe planning and surveillance of everythingto
dowiththequdity throughout thecompany. Itistheimplementation of quality
checksand procedurestoimmediately correct any failureand mistakethat
isableto reducethe quality of theinterim productsat every production

step.

(c) Total Quality Management (TQM): The management approachtolong-
term successthrough customer sati sfaction, based onthe participation of all
membersof an organization (suppliersand digtributorsincluded) inimproving
processes, products, servicesand theworking culture.

(d) Good Manufacturing Practices (GMP) isawritten document of the
guidelinesdescribing the procedures, equipment facilities, and controlsfor
operationa conditionsto ensurethat thefood meetsthe consumers needs
and wants, and a so givesthem the security of safety and reliability.

Quality-Definition
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(e) The GM foods are produced from genetically modified organisms (GMO).
A GMO means: an organism that has been modified (manipulation of
DNA) by gene technology.

. Thebasicfunctionsof aquality control programmeare;

1 Physica and chemical eva uation of raw materialsand processed products.
1 Control of

d) Raw materids, ingredientsand packaging supplies.

€) Processing parameters.

f)  Finished products.

1 Microbiologicd analysisand control of raw material sand finished products.
1 Control of storageand handling conditions.

1 Sanitation and waste products control.

1 Assurancethat fina productsarewithinthelega and marketing standards
established.

. Prions areoneof the new sourcesof food borne diseases. A prionisthe short

form of proteinaceousinfectious particle. Prionsenter cellsand apparently
believed toinfect and propagate by refolding abnormally into astructurewhich
isableto convert norma moleculesof the proteininto theabnormally structured
form. The proteins accumul ate in the brain causing holesor plaquesand the
subsequent clinical symptom leading to death.

Prion diseases are grouped as transmissible spongiform encepha opathy (TSE).
The diseases associated by prisons are: Creutzfeldt - Jakob disease (CJD),
Bovine spongiform encephal opathy (BSE- commonly known as* mad cow
disease”), fatal familial insomniaand kuru (trandated as “to tremble with
fear”).

. Thequality aspectsareimportant in referenceto milk and milk productsas. (a)

Milk isperishableinnature, (b) Milk and milk productsforman essentid part of
diet plan and (c) Good export potential particularly indigenousdairy products.

. Thedifferent sources of infection and corresponding important diseasesare

enlised here.

(@ Infectionof milk directly fromtheanima (Cow/ buffal0): Thesediseasesare
essentialy of bovineorigin. Thecausative organismsenter themilk through
the mammary glands or through faecal contamination, and may causea
diseased conditionin person who consumesthe milk. Examplesare: Bovine
tuberculosis, undulant fever, etc.

(b) Infectionfrom manto cow and thento milk: These diseasesareessentialy
human, but can become established in the cow’sudder. Examples: septic
sorethroat; scarlet fever; diphtheria; etc.



(c) Direct contamination of milk by human beings: These diseases may be
transmitted to themilk by direct contamination through human contact, elther
by carriersor by patients. Examples. septic sorethroat; scarlet fever; typhoid
fever; dysentery, gastroenteritis, diphtheria, etc.

(d) Indirect contamination of milk by human beings: Thesearehuman diseases,
the pathogenic organismsof which enter themilk through contaminated bottles
or other utenslls, water supply, insect and dust. Examples: typhoid, dysentery
or diarrhoes, etc.
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