Multiple Array Sensors In The Food Industry

Sensors in the Food Industry.
including| Arrays

Food Industry deals with a huge number:
andvariety, ofi materials and processes
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Moving from Measurement tor Control Eiirizghydrates
20th May: 2009 Londen Proteins
Proefesso)fBrian Binch Enzyimes

Vitamins

Luten Instituter off Researchiin the Applied Natural Minerals Minor
Sciences (LIRANS), University of Bedfordshire:, UK
Flavours

WwWw.beds.ac.uk/research/lirans Additives

Carbohydrates Lipids

Milks fiats

Monosaccharides:  e.g. Glucese Vegetable butters
Oligesaccharides e.g. Sucrose Oleic-linolineic acids
Polysaccharides Struicture Llinelenic acids
Starch Structure Animal fats
Cellulose Dietany fibre Marine oils

Gums €.0. guar, xanthan

Miner Components

Proteins
Enzymes

u HUNCEds
Muscle Vitamins

= AT IDNENK ifeit 50)|tlo)[e]
Egg =B, C, Welersolllle
Milk Minerals
Cheese m Ca, P, Mg e, Cu, Zm, |, Se
Wheat Elaveurs

s HUndreds
KEgHES Additives
Rice m Structure

Brian Birch - University of Bedfordshire, Luton



Multiple Array Sensors In The Food Industry

Unit Operations in| Foed Processing

(some)

Mixing
Grinding
Extruding
Milling

Drying
Fermentation
Cleaning
Centrfiugation

Needs

Industry, Consumer: have similar needs

m Saiety

= QUi

I Treligezlo)|fny
m COst

Consumer' = generally’ qualitative

Industry = guantitative

Food! Industry: Supply: Chain

Spoilage pH Temperature

Thermal Abuse pO, Flow
Ethanol Viscosity
Lactate Density
Citrate ISpecific Gravit;

Ammonia Conductivity
Volatiles Colour
Flavour Texture

Methods of Foed Analysis

Viajorr Components:

= [LEO NN a9 OO EIENSUUMERLS
Near IR, reflectance spectra, KE titration

Mine) Compenents:

= [LErgeN Ao at=lIIENRSHUMENS
Chrematography, Mass spectrometry.

What is a Biosensor?

Chemical/Bio; Sensors The “classical” definition

] Transd
Miner CompeRents p rarTs ucer

Liguid /- velatile 'samples

Low moelecular species

Electrochemical
Optical
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A Biosensor Should Be

Smalli ofta size appropriaterfor tse. Not nane
Size to) show: how, clever you are!
Manufacturablerintlarge numbers and at: [ow,
cost

Rapidl Resultwithin the timescale of'the
process/diagnestic test

Economical. Low/ cost ofi ownership

Always consideredlas a senser system with
the instrument

Selficalibrating. Minimal action by tnskilled
user

Probably single use

Glass pH Electrode

= Robust
= \Wide dynamic range

= Oil

s Fat

= Particles

= Tlemperature

= Safety (glass) --- not on/in line

Typical CIP Process

*Sensor arrays here would be valuable to:
Complement temp., flow, pH
*NaOH contains additives e.g. EDTA, gluconate - biosensors

*High temps. (120°C sterilisation) are difficult

Sensor Arrays in Foods
Potential Application Areas

pPH

u COMMOMEST MEASUrEMEnRt

Cleaniin Place (CIP)
w Hyaiene

“Artificial Nose”
u Great promiseNior aniay/s

Safety

m Paramoeunt

In Line pH Sensors

Filore Optic light guide
= OIS CHrCMBPNGIES G

u Alrey s With IR0 Ol ChreephGIES

ISEEN
= OpErate athighMemperatire
n SUitakleroN arrays

= Very smallfactiveranea - fouling 1ssues

“Artificial Nose”

Ereshness

u Vg, EIsh\Vegetalles
Amines, ammonia, sulphides, mercaptans

Discrimination

m \WHISKIES, CHEESES
Very complex “nese” of organics
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Electronic Nose --
Sensitive Elements

Vetal oxidersemicenductor;
Organic semiconductors

As; simple! resister devices
Catalytic metals
Metal-oxide-semiconductons
Conducting| pelymers

Insect Antennae

GC Stationary Phase materials

Where are they Now?
10 Years a0,

Alpha M.@.St, Nordic Sensor AB
TU Munich, AC SRL Sensors
AromaScan PLC, [ennarteElectronics
BloodhoundSensors MicrosensorSystems
Neotronics Scientific Tor: Vergata AC
HKRSensorsysteme IFAK E.VAC

Food Safety

Foreign Boedies
s Glass;Vetal Stene RhysicalVethods

Thermall Abuse Physical MEtieds

Contaminants
s Chemical Vetheds

Bacteria

Principle

Deposited on conductive substrate

Generally used as device array;
=V 2yAGIFSalE EIETHENLS

a CombInauonsiolt SeEVeraltdiffeErent ElEMENtS

Data treated by advanced statistics:

u Prncipelfcompenentanalysis
s Neuralmetwoerks

= Neurno=flizzy systems

Where are they Now?
INGWY

AlphasMLOLS.
5 EIYErpRnImass SPECHUMNNSHUMENLS

HKR! Senser systems
u VISt andf SAWARSTUMIENTDS

Foodborne pathogens

Enteric Viruses
Protozoan Parasites
Mycotoxins

Yersinia enterocoltica
StaphyIococeus aureus
Canmpy/obacter:
LIstera noocyIOYENES,
Salmonella

Escherichia col
Clostriaium botuinum
Bac/llus cereus
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Microbiology: is universally used

m Plate technigues oeld standard®
m Real=iine pelymerase chain e acuon (PCR)
Increasingly: used

Audit entire supply: chiain including
machinery. and premises

Conclusions

Viest analy/sesiuse: “hig| scale” instruments
est meniteringl s physical

Sensorsi are for water soluble andivelatiles
Arrays hiave not livediupr torinitial eptimism
EUture niche areas for anmaysi =

n Bactenology
u AnimealfdetectionimVegetiahles

m REMoete sensing

Chemical/Bior Sensor Arrays
Future

Foreign Organisms

 EieOs IR SPINECH
m RAESHAKESHINMOITEIOES

Remote Sensing
n Afays Wit Wireless cominis:
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