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Smart science, good food

Structure of presentation
1. Mention a new project in this area (MEFPROC)
2. General introduction to MEF heating

3. Prior knowledge of MEF heating of meat wprt impact of
* Product/Environmental parameters on heating
 MEF heating on meat product quality

4. MEFPROC
a. How could MEF be applied in meat processing?
b. How will MEFPROC contribute to this?
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Smart science, good food

1. A new project in the area (MEFPROC)

Title: Improving Sustainability in Food Processing using Moderate Electric
Fields (MEF) for Process Intensification and Smart Processing (MEFPROC)

What is the technical focus?

« Technologies: Moderate Electric Fields (MEF)(+ assisted/combined by/with Ultrasound)
 Applications: Food applications (Heat & Mass Transfer — Preservation & Mass Transfer)
« Foods: Awide range (not just meat!)

What is the ultimate aim?
« Facilitate technology transfer/innovation in the food industry & improve process control

Why these technologies?
Improve process intensification, sustainability, product quality and/or extraction/impregnation

Who is involved?
Research Performing Organisations + Equipment Manufactures + Food Manufacturers
(Strong Track Records) (Capability) (Technology Interest)
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2. General introduction to MEF heating

Conventional heating of meat

Heat transfer = conduction (slow)
Conventional temperature profile
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N/EF/OH -AC =direct RF -EM = indirect MW -EM - indirect

N
e(\e( 6(\06\

Freq (f): 50-25,000Hz  f: 13.6-40.7 MHz f: 896-2450 MHz
(Lowest) (Intermediate) (Highest)



Smart science, good food

2. MEF (volumetric) benefits (shrimp) - Example

Large Shrimps (steam vs MEF)

Temperature (°C)
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The potential of ohmic heating as an alternative to steam for heat ') -
processing shrimps
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2. MEF systems at UCD?

e N

6 X systems, largest 18 kW (18,000W) — Theoretically it can heat
1 x 200 g white pudding 5-73°C (AT 68 °C) in 3 seconds or
10 x 200 g white pudding 5-73°C (AT 68°C) in 30 seconds or
25 x 200 g white pudding 5-73°C (AT 68°C) in 75 seconds
MEF preheating (!!!) followed by conventional holding
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2. Where does “Green heating” and “process intensification” come in?

Basic energy balance
Energy Required: Fixed by quantity (m), ¢ & AT

mc(AT)
/®@ -t

Conversion Efficiency: Much higher in MEF vs. Conventiona
(e.g. MEF £95% vs. conventional 50%)

-Power input vs. time
(shortert > P)

A

with volumetric nature of heating + Correct System design
— Continuous cooking of meat is possible
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3. Prior knowledge
Critical parameters - Product - Electrical conductivity o (S m)
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Fig. 3. A selection of beef meat cross-sections prepared by (a) centre injection (3%
saline) (b) soaking (5% saline for 48 h) and (c) multi-injection (3% saline, 16 hin bag
tumbling) followed by ohmic cooking.
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. Prior knowledge
Critical parameters - Product - Electrical conductivity o (S m)

Impact of added fat on electrical conductivity
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3. Prior knowledge
Critical parameters — Environmental impact on heating uniformity

Electrode: Thinner & ext. heated  Cell: External heating vs.
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. Prior knowledge
Critical parameters — Product Packaging

Shuttle mission
(packaging with
conductive regions) —
Astronaut OH dinners

Sealed Casing Sealed Casing
+ +
Plastic Clips Metal Clips

Direct electrode contact
(seal product after)
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3. Prior knowledge
Impact on product: Post Cooking Yield
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3. Prior knowledge

Impact on product: Surface Colour

Instrumental colour (L, a, b, hue angle and chroma)

Centre = no differences or very small

Surface a, b, hue angle and chroma = as above

But: L (Lightness) — Lighter surface in MEF processed non- comminuted
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. Prior knowledge

Impact on product: Texture (surface vs centre)
TPA - (Conventional Turkey — Variation across diameter)
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3. Prior knowledge

Impact on product: Texture (surface vs centre)
TPA - (MEF Turkey — Variation across diameter)
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4. How could MEF be applied?

d & Health

mari-ccience, good food

L

Preheat
(T e.g. to 72°C)

o Decision on
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4. What will MEFPROC do that’s new?

Smart Cooking of meat
a. Tailoring cooking — Predicting requirements for variable cuts — decision?
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b. Optimising Power delivery during MEF Preheating - feedback loop to
optimise delivery to optimise structure and maximise yield?
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4. What will MEFPROC do that’s new?

c. Optimising conventional holding time to optimise structurel/yield
Pasteurisation (micro) is rapidly achieved but when is optimal structure
(chemical) achieved? (i.e. how long/short should your holding time be)
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Whatever the heat process, it must be sufficient to render the
product microbiologically safe
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Thank you for your attention!
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