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The role of techno-functional ingredients

= An ingredient is a component of a food product which does not serve a
technological function

= An additive is a component of a food product which serves a technological
function in the food product as defined by functional categories in Regulation
1333/2008/EC

Additive database
https://webgate.ec.europa.eu/sanco_foods/main/index.cfm

Please select which sector you
& T Y The Foods system application is organised by sector, you
must select the relevant application in order to procesd.

T cvdi . E!_iawsb:e:w?te also that cookies must be enabled on your
Food Additiv '

¥
+ Food Contact Materials
+ Food Flavourings
Report & problem or ask information fo the WebMaster

\_ J Homepage Additives Categoriss Legislation Documents
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Techno-functional ingredients in meat products

= Ham
Pork (78%),Wa _Salt, Stabilisef{Sadium Triph 45 '
Antioxidant{Sodium Ascorbate/ E301))Preservative (Sodium Nitrite/ E250 _

= Sausages

Pork (80%), Water, Wheat rch, Salt, Spices (White Pepper,
Nutmeg), Stabilis Disodium Diphosphate/ E450),Yeast Extract, Raising
i icarbonate), Dextrose, Preservative (Sodium

etabisulphite/ E22 pice Extracts (Coriander Extract, Ginger Extract,
Nutmeg Extract, Pepper Extract), Filled into Natural Sheep casing

Sodium Cupboard Ingredients
Additive/chemica
Clean label . Allergen Free
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Ingredients — Functions, Issues and Challenges

Ingredients

Phosphates

Sulphites

Nitrites

Ascorbates
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Function

Water-holding
capacity, yield,
juiciness, colour

Preservative, colour

Preservative, colour

Antioxidant, fat and
colour

Issue
Perceived as

unhealthy, E-
number

Allergen, binds
thiamine

Possible carcinogen
(nitrosamine)

E-number

Counter argument

Regulated by
kidneys, should be
limited in individuals
with kidney disease

Required for the
body to make
sulphate which is an
anti-inflammatory,
anti-depressant and
aids digestion

Required for vaso-
regulation,
nitrosamine
production can be
limited by anti-
oxidants and correct
cooking

Antioxidants can
counteract the
negative effects of
other ingredients

Challenge

Binds to Ca2+ in
myofibril so no
natural alternative

Extremely effective
preservative and
anti-oxidant

No other
preservative is as
effective against
clostridium. Natural
nitrite sources do
not fit with EU
regulation

Effective in small
guantities with no
off-flavours/colours
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New techno-functional ingredients

Challenge for ingredients to replace additives

Novel processing technologies for:

1. Improved ingredient functionality/extraction
2. Improved end-product quality
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Advantages of Novel Processing Technologies

Reduce processing times

Enhance yield

Clean extraction method (reduce or eliminate solvents)
Reduce microbial load

Improve shelf life

Nutrient and bioactivity retention

Improve product quality
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Improve consistency
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How do we ensure innovation and added value?

= Novel processing technologies and novel applications

S

&

Extraction from Tenderising Improved
by-products fresh meat processed meat

« Ultrasound (US) « US « US
» Pulsed electric - PEF « High pressure
fields (PEF) processing (HPP)
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Pulsed Electric Fields Mechanisms

' before

Before PEF (control)

O

During Electric-field

Control PEF treated sample
Toepfl (2006)

After PEF Electro-poration

—_——
€a5ascC

The Irish Agriculture and Food Development Authority

Acricurture anp Foop DeveLopment AutHoRITY



Power Ultrasound
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Novel technologies for extraction

Example of PEF & US on by-products:

= Pancreatin from pancreas as dietary supplement for sufferers of pancreatic
insufficiency

= Studies on the ReValue Protein project in the University College Dublin lab
assessed:

PEF and US to inactivate microorganisms without affecting enzyme activity

v Optimisation with Response Surface Methodology (RSM) indicates that:

v Lipase enzyme is more resistant to US conditions than protease

v Important to optimise amplitude and temperature to avoid enzyme inactivation

Other potential areas for novel extraction technologies on this project:
v Extraction of bioactive compounds for sports nutrition and medical science
v" Techno-functional proteins for increased WHC, gelation, texture, etc.
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Ultrasound: meat texture

= US for tenderisation

=  Studies conducted over past 3 decades on meat
= Pre-rigour/ Post-rigour
=  Ageing effects
= High-frequency/ Low-frequency
=  High- intensity/ Low- intensity

= Between all studies there is variation in results

=  Some authors report tenderising effect (Jayasooriya et al.
2007; Smith et al. 1991)

= Others report no effect (Lyng et al. 1998; Got et al. 1999; Sikes et
al. 2014)

= Disruption of meat matrix could

v" Enhance ingredient interaction, leading to a reduced need
for additives SEM of control versus sonicated (4 W cm2, 20 kHz,

90 min), Sird et al., (2009)

v" Improve ingredient distribution
v" Accelerate processing

I S aaaa———
€agasc
The Irish Agriculture and Food Development Authority

Acricurture anp Foop DeveLopment AutHoRITY



Ultrasound for accelerated curing: Pilot-Scale Results

m Control
375 A m 0.2 W/cm2

...................................... 10.7 W/cm2 T

; 3.25 A
C] =) m17.1 W/cm2 T

S 2.75 A1 25.4 W/cm?2

Pork sample cut and Q 225 1___ T N __
placed into sealed bag Z 175 -

with 18.4% w/w

Nitrite salt 1.25

0.75

0.25

Treatment time (h)

US treatments reached >2% NaCl in 2 h, the control required 4 h

(McDonnell et al., 2014)
* No effect on quality

« Similar results found by others (Carcel et al., 2007; Siro et al. 2009)
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Ultrasound for improved ingredient functionality
WAC study

protein

40 kHz US bath

15 or 30 minat 135 W
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Texturised Soy Protein (0.149 mm)
Concentrated Soy Protein (0.149 mm)

Texturised Soy Protein (0.355mm)

Ingredient
Soy Protein Isolate
Guar Gum
Kappa-carageenan
Modified Starch
Modified Starch

No
1
2
3
4
5
6
7
8

Koéhn et al (2016)

Modified Starch
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High Pressure Processing for Reduced Additives

“ \ % ( \0 \l
5000Kg

=  Mechanism based on applying isostatic and uniform &
pressure at or above 100 MPa to meat et

= Affects structure and function of proteins AT g

=  Can be applied at low, medium or high temperature, \J.rb
pre- or post-rigour

=  Qutcome depends on range of parameters: time,
muscle, rigour, pressure.

= Can tenderise fresh meat (Schenkova et al, 2007; Ichinoseki
et al, 2006; McArdle et al., 2013)

=  Number one trend in processed meats is clean label

=  Pork meat HPP treated prior to sausage manufacture:
150 MPa and 0% phosphate compared to control
sausages (0.25-0.5% phosphate)

= Improvement in perceived saltiness, juiciness and
overall flavour (O’Flynn et al., 2014)
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Novel food processing technologies in Teagasc

Microwave plasma

Ultrasound
Processing
Non-thermal
Technologies

Cold Plasma

Airborne
acoustics
]
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