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Historica I?e:spective

At least as early as 300,000 years ago, hu
leat and, later, determined that salt ¢

Over time, the act of adulterating foo

During the 18th and 19th centuries,
idustrial economy the debasement of

Adulterant usage was first investigatec
‘ho identified many toxic metal colorings

(Devrani and Pal,




Demand and supply Gap
Financial greed

Physical nature of milk

Perishable nature of milk

Low purchasing power of
consumer

Unorganized Dairy
Industry

Lack of vigilance

Inadequate
technology support

Large population
Passion for more profit

Aqueous and opaque nature of milk can
accommodate many adulterants.

The unscrupulous producers /vendors use
preservatives neutralizers to prolong the shelf life.

Encourages the supplier to adulterate milk and sell
at cheaper rate

Milk is procured and traded by unorganized dairies,
which freely adulterate the milk.

Lack of Human resource

Lack of user-friendly & low cost technology
for testing, analysis, storage, transportation etc.

Categories of Food
Adulteration

By

Complete or partial replacement of
food ingredient or valuable authentic
constituent with less expensive
substitute with intention of
circumventing on “origin” and false

declaration of the “process”.

REMOVAL

Removal of authentic and valuable
constituent without purchasers
knowledge

ADDITION

Addition of small amounts of non-
authenticated substances to mask
inferior quality ingredient.



METHODS OF FOOD ADULTERATION:




=
= Unhygenic water = Food poisoning

® Chalk powder ® Heart problems

* Soap powder ® Cancer

= Hydrogen peroxide = Vomiting

* Urea * Nausea

— BLACK PEPPER ——
= Papaya seeds g = Liver disorders

= Stomach disorders M I I K

NG ADULTERANTS HARMFUL EFFECTS
= Unhygenic water * Food poisoning
* Chalk powder * Heart problems

v : : * Soap powder ® Cancer
« Vegetable oil « Anaemia
® Animal body fats = Enlargment of i it
y e « Hydrogen peroxide « Vomiting
* Urea * Nausea

CHILLY POWDER —
= Brick powder = Stomach
® Saw dust problems
= Artificial colors
can cause cancer

— TURMERIC POWDER —— =

« Yellow aniline dye » Carcinogenic

* Non-permitted * Stomach disorders
colourants
like metanil yellow

v In World, 881 million
tons of milk. Dairy
industry serves > 7
billion consumers and Global milk production - all species
provides livelihood for  mintonnes
1 billion people. L
v Milk production in e e
2030 will reach 1168 s
million tons.
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More than 80% of the world’s population, or about 6 billion people, regularly consume
liquid milk or other dairy products.

Oceania

Africa 4%
5% s ; ;
Cow'’s milk production % per world region

Other Europe
8%

South America
9%

North and Central
America
18%

There are about 133 million
dairy farms globally.

9% of global milk production
is traded annually.

714 billion kg of cows milk were
produced in 2019. Asia is currently
the world’s leading region for cows
milk production at 32 %

Milk status as per economic survey ot Pakistan

Among top five dairy

_ High yielding buffalo Sahiwal cattle
hUb.S QiYL a_tfter and cattle breeds contributes
NGIEaY S AaniC g i.e., Nilli Ravi, about 95% in

Pa_lqstan 2 LA Kundhi and Aza total milk
proeni else o) Kheli buffaloes and production.

Brazll. Red Sindhi.



Animal:
Cows
Buffaloes 37,256 thousand
Sheep 41,000
Goats 965,000
Camels 920,000
61,690 thousand tonnes (61.6 billion)

Pakistan: land of small dairy farms

0%

15%
80%




Normal practice in Pakistan by private
sector in both rural and urban area

Benefits of




YOU DRINK MILK?

an 45% of




Common Adulterants




The World Health Organization (WHO) has warned that if
milk adulteration is not halted, a major portion of the
population might face life-threatening diseases by the
year 2025.




Health Concerns

TOXICOLOGICAL EFFECTS OF ADULTERANTS




Hydrogen Peroxide

@ An overuse of H,0, in milk can cause DNA cells
damage, mutation and prevent them from replicating,
hence leading to premature aging.

@ Skin to dry out.

@ Gums and teeth irritation.

@ Throat soreness.

Salt

v Muscle cramps, Duodenal ulcer,
neurological problems, dizziness,
Heartburn, Gastric cancer,
Hypertension, Osteoporosis,

I Yl gy e P cardiac enlargement, exercise —
~ syndrome, Alzheimer's disease. | jyqced asthma.




Adulterant

Public health risk

Water

Acute malnutrition (potential stunting, underweight, wasting) and
nutrition-related child mortality.
Severe cases of malnutrition have resulted in death.

Skimmed milk
powder

While the protein and lactose content is similar to whole milk, skim milk
contains low levels of fat and fat soluble vitamins, which might impair
growth and development in children.

Sugars (sucrose/
glucose)

It can cause diarrhoea.
Can pose a risk for diabetics or borderline patients who might be
consuming excess sugar as will raise their blood sugar levels.

Vegetable oil.

Replacement of milk fat with vegetable oil for economic gains

Urea

Increased profits by blending with other ingredients for synthetic milk.

Melamine

Toxic poisonings

Kidney stones
Hypertension

Edema

Acute renal failure
Bladder cancer

Severe cases led to death

Public health risk

Ammonium sulfate @ -Nausea

-Vomiting

-Diarrhea

-Adverse effects on GIT, respiratory system, and skin
-Sensory disturbances

Formaline

-Vomiting

-Diarrhea

-Low body Temp.

-Dermatitis

-Mood and balance alterations
-Abdominal pain

-Liver and kidney

-Impaired vision

Hydrogen
peroxide

-Nausea
-Vomiting
-Gastritis
-Lethargy

Salicylic
acid

-Gastric irritation

-Bleeding

-Diarrhea

-Severe cases of poisoning may result in death.




Boric acid

Benzoic acid

Caustic soda
(NaOH)

Detergent

Neutralizers
(CaC03)

-Nausea

-Vomiting

-Headache

-Diarrhea

-Severe colic

-Kidney damage

-Nausea

-Headache

-Asthma

-Urticaria

-Pseudoallergy

-Hyperactivity and behavioral disorders.

-Individuals who already allergy sufferers, particularly those with asthma.
-Vomiting

-Severe cases cause burns on the lips, tongue, harms the mucosa of esophagus.

-Gastro-intestinal complications, i.e. abdominal pain and vomiting
-Hypotension

-Respiratory irritation

-Cancers

-Disrupt hormone signaling that regulate development and reproduction
-GIT problems as vomiting and diarrhea

Potentiometric biosensor, pH measurement, NH+4 sensitive CHEMFET based
sensor, pH sensitive field effect transitor.

Frequency admittance measurement, E-nose Electrical conductivity, Ultrasonic
transmitter receiver system, Freezing point osmometry and freezing point,
cryoscopic method

Capillary electrophoresis
Conductivity or pH measurement
FAST (Fluorescence of Advanced maillard products and Soluble Tryptophan)

Electrical conductivity, BRT Test, Spot Test, SNAP test, Chromatography,
Biosensor array based on surface plasma on resonance(SPR), E-Nose.

Conductivity, Impedance, Capacitance, Piezoelectric transducer, E-Tongue



NATURAL THISIS HOW YOU SPOT

Taste Slightly sweet
ROwD Wi

NoSoapy ™\ " Soapy feeling
feeling if rubbed ' y if rubbed
Texture between fingers A between fingers

SYNTHETIC

Effects of No changes, : Turns yellowish
heating remains white when boiled

Effect on No change in TUI'nfSt Y9||0V\;‘i§lh
storage colour after a while

Ifurea Weakly positive Highly positive
present (light yellow) (intense yellow)

The Punjab Food Authority (PFA) has released the complete list of all companies and
their milk products, which are healthy for consumption.
PCSIR conducted the analysis of various brands based on the following categories:

Passing Brands:
UHT/Tetra Brands:
Haleeb, Olpers, Nurpur Milk, Nestle Milk Pack, Nestle Nesveta, Day Fresh, Good Milk.

Natural Pasteurised Category:

Anhaar Milk, Daily Dairy, Doce Milk, Gourmet Milk, Nutrivo Milk, Achaa Milk, Adams
Milk, Malmo Milk, Prema Milk, Pack Fresh.



Eresh Milk Original

Prema

some come from deteriorated
health conditions too.

f Not all poverty comes from wealth,

Being poor in terms of health is
the most threatening type of
poverty.

v China’s “big head disease” scandal in 2004, infants were fed
— O <= fake formula. A symptom of acute malnutrition, lack of flesh on
the limbs and torso, which appear to shrink in comparison with
the cranium (BBC NEWS 2004).
v Nitrate cause blue baby syndrome, in formula- fed infants
less than 3 month of age.




MITIGATION MEASURES FOR ADDRESSING FOOD ADULTERATION:

FOOD LAWS
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THANKS!

™ Ourproducts
are completely safe. 3
Minister Sir, don’t
_believe labs.




