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 Food Safety a Global Concern g ORI MmN

Everyone hos a role to play in keeping food sofe. |

* Food safety is one of the major tatih .=tle  _.
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concerns in  every  country ey

regardless of their economic and
social development.

* A comprehensive monitoring and
surveillance system that not only
focuses on the end products but
also the whole process (raw

material

/manufacturing/processing) is a | | i,
i Hime cooks and
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www.cdc.gov/foodsafety
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Emerging Challenges to Food Safety

New challenges to food safety will continue to emerge, largely
because of:

v" Changes in our food production and supply, including
more imported foods.

v" Changes in the environment leading to food
contamination.

v New and emerging bacteria, toxins, and antimicrobial
resistance.

v" Changes in consumer preferences and habits.

v" Changes in the tests that diagnose foodborne illness.
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f Can we trust what we see?

Food adulteration has been an issue of
concern for food producers, regulatory
agencies, scientific organizations, and
even news and media groups for a long

time. ‘Death in the Pot’: a detail from the frontispiece of Accum’s Treatise on
Adulterations of Food, and Culinary Poisons (1822 edition)

1. OLIVE OIL 2. FISH 3. ORGANIC 4. MILK 5. GRAINS

{origin, mixing with other oils) spiecies, quality, fresh vs FOODS {origin, type, dilution, melamina) {basmati rice, durum vs
wed, wild vs farmed) tender wheat in pasta, GMO)

6. HONEY & 7. COFFEE & TEA 8. SPICES 9. WINE 10. CERTAIN
MAPLE SYRUP (arabicalrobusta, origin (saffron origin, chilll coloured {origin-PGI) FRUIT JUICES

and varietles, grass cuttings) with illegal dyes) (dilited, 100% declared fruit)

(sugars added, arigin)
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Increasing and new consumer demands

Ssad

Which species? Irradiation?

/ / What is the age of the meat

Does it contain added
gelatin? If so animal species,
source?

Does it contain Heavy metals

Is it Halal /Kosher?

Is it cultured meat?
T |[sit reconstituted meat

Is it PDO/PGI
Does it contain added water

Which country does it come from?

Does it contain chemical contaminants

Is it fresh or frozen or thawed meat /pathogens/growth hormone
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P ‘ Shredded
GRT;LSK_I?ED Coconut

Advertising /
Marketing

e

BUFFALO MILK

Quality
Sustainability
1o PURE & RAW

Traceability .
100% Authenticity HQ**NEY

+ UNFILTERED ‘!

D NA tested o+ UHPROCESSED

Food Quality, Authenticity and Integrity used to advertise and add value to food products

Brand name, suppliers, are for illustrative purposes only. No endorsement is implied
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Consumer perception of risk. Jssai

How do you enhance consumer
confidence?

We wouldn’t eat
unauthentic, synthesised !




Food |s a very complex matrlx

\The development and appllcatlon of analytlcal
‘methods and techniques has grown in parallel to
the consumers concern about what is in their food
‘and the safet of the food they eat.
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Analytical Tech : Robust and validated fit —for- thod =
’ nalytical Techniques: Robust and validated fit —for-purpose metho Ssai

®
CR, Next generation sequencing (NGS),

PCR-Single Strand Conformation e Molecular Techniques
Polymorphism(PCR-SSP), Random
Amplified Polymorphic DNA (RAPD),
PCR-Denaturing DNA Gel Electrophoresis

4

Isotopic Ratio Mass Spectroscopy Near Infrared (NIR), Mid Infrared
Multicollector-ICP-MS '

h i iy \ Vibrational and Fluorescence  (\|R), Fourier Transform Infrared
erma Oglsatltorn ass Spectroscopy ® (FT-IR), Surface Enhance Raman
pectroscopy ' Spectroscopy (SERS), Synchronous
Fluorescence

Chromatographic Techniques

Liquid Chromatography, Gas
Chromatography, HPTLC

Isotopic Techniques

. Elemental Techniques
Inductively Coupled Plasma (ICP)- @

MS, ICP-AES, AAS

Nuclear M ticR i
uclear Magnetic esonance. 1H-NMR, 3CNMR, Site -

specific Natural Isotopic
, Fractionation (SNIF-NMR)

M Spect try Techni
\ 355 SPECITOMELLY TeciNAUES ) c_MS/MS, GC-MS/MS, MALDI-
| ® ToF, Direct Analysis in real Time

(DART-MS), REIMS

. Sensory Techniques
Electronic Nose (e-Nose), Y ;

Electronic Tongue (e-Tongue)

ELISA, PCR-ELISA, Immunological Techniques




p
’ INNOVATIONS IN ANALYSIS: OUTSIDE THE LABORATORY B CCrad

Valid test results Invalid test results
L L

* GRAIN elevators: mycotoxins I I I I I I I l

Control line

* DAIRY industries : antibiotics,  mwtme
aflatoxin M,

== o

L S Y

—__ * [Invahd
+ + | invalid

Targetl | | |
\Targetz l = ||}

invalld l Inval d lnvalld:
Invahd j Invalud Invalid

onnunn

Blank 08 20 50 70 90 150 20.0(ugmL™")

Grain inspection in the harbours, food and feed mills (Mycotoxins, GMO)
Restaurants > food allergens
Fish market, fish processing plants > Formaldehyde, Histamine

. .
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Innovation in Detecting foodborne pathogens ssal

* The methodology is based on liquid droplets (called Janus emulsions) that can bind to bacterial
proteins.

* This interaction, which can be detected by either the naked eye or a smartphone, could offer a much
faster and cheaper alternative to existing food safety tests.

* These Janus droplets consist of two equally sized hemispheres, one made of a fluorocarbon and the
other made of a hydrocarbon. Fluorocarbon is denser than hydrocarbon, so when the droplets sit on
a surface, the fluorocarbon half is always at the bottom containing mannose sugar

* These molecules can bind to a protein called lectin, which is found on the surface of some strains
of E. coli. When E. coli is present, the droplets attach to the proteins and become clumped together.
This knocks the particles off balance, so that light hitting them scatters in many directions, and the
droplets become opaque when viewed from above.
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A new era of digital transformation in food recall SSai

and analysis is unfolding right before our eyes.

Technology is increasingly contributing towards food’s journey from

farm to fork .. "

Machine Learning,
Deep Learning,
Blockchains,
Artificial Intelligence

6 '10762756932" 7

. )

Satellite imaging 5 T <<(((
Internet of Things (loT).

e Low-power wide area networks ))>>>>

* ZigBee, Bluetooth, Wi-Fi, Bl o

e Radio-frequency identification (RFID)




Digital transformation in food analysis

Gaseous Solid Form Liquid
Form Form

| —

Optical, Thermal and
Tactile Properties

Spectrophotometer,
Thermometer and

Olfactory System in

Nose . in Torr.e
Tactile Sensors o™

Gustatory Receptors

Data Processing and Pattern Recognition

Presence of Adulterants, Odour, Taste, Flavor,
Aroma, Appearance, Deliciousness etc.




loT Based Detection Methods SSal

. .

Deep Learning models would
collectthese
readings be run on the data collected

e loT devices will o In Cloud Machine Learning and @

6006 e

Predictions and Analysis would be

sentto Apps (Mobile and Desktop)
0-©
will be
installed 000
in food '
products

All the readings would be 0 O 0
transferred to CLOUD using
loT Gateway

o Appropriate decision would be
taken by end users whether to
consume the food or not

Recent advancement coupling Al techniques and sensors improves detection efficiency




Coupling of artificial inteligence with instrumental analysis  Jssat

e Spectral e CNN _
e Al = AN ood [
e Camera e SYM lit
. Techniques quality e Defect
| magine °FL detection
* Laserinduced e RF

fluorescence

Trends on Al techniques for authentication and guality
' detection in food
(2015-2022)
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Opportunity.... ssai

Emerging Countries to Drive the Growth of the Food Testing Kits Market

ATTRACTIVE MARKET OPPORTUNITIES

* The food testing kits market is estimated at
USD 1.68 billion in 2017. itis projected o grow
at a CAGR of 7.2% through 2022.

* The markel growth is attributed o the
following factors:

* Growth in demand for faster and reliable
test results

= Stringent regulatory environment

* Advantages of test kits over other testing
technologies
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Any Questions ?
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