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Business Unit Functional Milk Proteins Business Unit Functional Milk Proteins

Generate know-how ' . "
Functionality A Recu?e dev-elopment * Nutritional aspects
> whey protein concentrates * Physical adjustments * Fatfree
+ milk proteins in general * Viscosity * Protein balanced
Stability * Health
Technology * Texture * Low carb (Atkins)
specific application areas in the intemational dairy industry * Weight Management

“  Qrganoleptic variations

Customer Service © Fat simulation “ Pro- & Prebiotic
Technical solutions (today) “ Structure
{deas for new product generations (the day after tomorrow) “ Mouthfeel
close peration ( y ag! possi
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Business Unit - Functional Mitk Proteins

Concept Development

Avria Foods Innovation
Structure of Sales/Application and Innovation Activities

* Milk protein functionality
Business Units

Bakery
" Functionat "
- Process conditions itk Proteims Nutrition Hg:dygeals
Stig
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Consumer needs Innovation Centre
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Business Unit Functional Milk Proteins

Trouble Shooting

Trouble Shooting
¢ immediate technical advice (24h service)
*  Technician available within 48h
Experience exchange
+ culture
*  stabilizers
fruit preparation
*  equipment

Pilot Plant
* available for customer trials all year round
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Business Unit Functional Milk Proteins

Close Cooperation

* |ndividual developments
* Exclusivity

* Long-term relation

“ Agreements

* Mutual benefits
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Key application areas

Process Technology of Functional Milk Proteins
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Milk Composition - Fractions in milk

Business Unit Functional Mitk Proteins

B-Lactoglobulin

Protein gel: covalent cross-links
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Gelefication of Milk Proteins

Business Unit Functional Milk Proteins

Properties of Whey Proteins

Whey proteins - excellent ingredients for injected meat products
due to the low viscosity
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Business Unit Functional Milk Proteins
Gel strength of soy protein isolate &
functional milk proteins
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Application of Milk Proteins in the Meat Industry

1:15-1:20

-Texture
1:4:4 Cold g
1:20:25 Warm ¥ -Mouth feel
-Appearance

eat like texture
*Good taste & juiciness

High solubility
“Low viscosity
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Solubility
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Business Unit Functional Milk Proteins

Application Areas — Meat & Fish industry
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Properties of Milk Proteins

Whey Proteins  Caseinates
Ngh o none
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Concepts

Restructured products
Phosphate free Chicken Burgers 20%

Increased products

*  Chicken breast filet 25%
*  Ham 40%

*  Ham 52%

*  Bacon 40%
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Phosphate Free Chick_en Burgers

Ingredients End product (%)
Dextrose PO-7730

Chicken breast without skin 77.50 77.50
Water 20.00 20.00
Nutrilac PO-7730 1.00
Dextrose 1.00

Vacuum salt 1.00 1.00
Seasoning 0.50 0.50
Total 100.00 100.00
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Business Unit Functional Milk Proteins

Phosphate Free Chicken Burgers

# Chicken breast is minced on a kidney plate

+  Chicken breast, PO-7730 and water are mixed on a Hobart mixer

*  Salt and seasonings are added to the Hobart mixer

+  Meat is formed to burgers (80 gr.)

* Burgers are put into the freezer

= After 24 hours, the burgers are fried in the oven (180°C for 22 min.)
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Phosphate Free Chicken Burgers

Business Unit Functional Milk Proteins

Phosphate Free Chicken Burgers

34

8 Frying loss
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Dextrose PO-7730

Ao Fouds yegestonts § @
o sasoes ot ity |
; 24

o




Business Unit Functional Milk Proteins

Benefits of using Whey Protein in Burgers

Improved yield

Meat replacement & water binding

Better form stability & texture improvement

Good product apperance
Easy to solubilize
*  No off taste

No discolouration
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Chicken Carbonade

Ingredients (25%)
Chicken breast without skin 80.00
‘Water 1665
PSMD 129 0.80
Vacuum sait 2.00
Sodium ascorbate 0.05
Calcium carbonate 0.10
Natrium citrate 0.25
Spices 0.80
Total 100.00
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Chicken Carbonade

Ingredients Brine (25%)
Water 80.00
PSMD 129 4.00
Vacuum salt 10.00
Sodium ascorbate 0.25
Calcium Carbonate 0.50
Natrium Citrate 1.25
Spices 4.00
Total 100.00
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Flow Diagram ~ Chicken Carbonade

26 or 28%

i hicken * Stiifng Sruking
ke — e o —and
tmbling: Lasings: coakifg

Totaitime: 2.5 hours
Work: 15 min
Rest. 45 min

Drying 40 min at 50°C
Smoking: 45 min at 50°C
Hard smoke: 30 min at 50°C
Cooking: B0'Cto 75°C

—+Codling . —> I Coolirg
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Phosphate Free Chicken Carbonade

28% increase
PSMD 129
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Phosphate Free Chicken Carbonade

25% increase
PSMD 129
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Conclusion
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Flowchart - Injected and Tumbled Chicken

Business Unit Functional Mitk Proteins

Yield of Roasted Chicken ( n=10)

Ref. Injected fried

3 Ref. m PO 7730
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Flow Diagram - Tumbled Chicken Breast / Upper Thigh

Business Unit Functional Milk Proteins

Chicken Breast Filet 25% increase

Ingredients End product (%) Brine (%)
Chicken breast without skin 80.00 -
Sodium tripolyphosphate 0.30 1.50
Water 16.95 84.75
Nutrilac PO-7730 0.756 3.75
Dextrose 0.50 250
Vacuum saft Q.50 250
Seasoning 1.00 5.00
Total 100.00 100.00
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Business Unit Functional Milk Proteins
Processing of Chicken Breast 25% Increase
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Result of using Nutrilac PO-7730 in
Chicken Breast Filet
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Business Unit Functional Milk Proteins
Benefits of using Whey Protein in
Chicken products

Cost reduction at unchanged quality
*  Improved yield

Water binding

Texture improvement

Easy to solubilize

No off taste

No discolouration
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CHICKEN NUGGETS

Frying loss after 1 min a¢ 180 °C

Conclusion

Using soy protein isolate resulted a soft texture, had off taste and the final product had a dult
apperance

Using Nutrifac PO-7730 resulted in a product with a firm bite and a white product appearance
Lower cooking foss was obtained when using Nutrilac PO-7730 compaired to soy profein isolate

Business Unit Functional Milk Proteins

Ham 52%

A "% Seypratein conc: & 0.3% cansgeenan 7
B 07% Nulriiac HA.7570 8 0.39% canageanan.

Ham 65,79%
Water 29,14%
Maltodextrine 0,60% | 0,90%
Sadium mono glutamate 0,12%
Sodium ascorbato 0,05%
Nutiilac BA- 7570

Sovproteln tefic,

Cayrageenan:

Phosphate (STP) 0,50%
Salt 1.25%
Nitrit saft 1,25%
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Ham 52%

Pilot plant procedure
“  Prepare the brine & leave it at 3-5 °C

Inject the meat — 35 strokes per min. at 2 bar
Tenderize the meat using a roller tenderizer

Put the meat into the tumbler and add the remaining brine until an
increase of 52% is obtained

Tumble the meat under vacuum for 5 hours at 12 r.p.m

Take the meat out of the tumbler and let it rest for 19 hours
Tumble the meat under vacuum for 30 min. at 12 r.p.m

Stuff the meat into cook-in-casings

Cook at a temperature of 80 °C until a core temperature of 72 °C is

achieved
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The product is cooled and stored at 5 °C
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Shelf life test

Aftar 60 days

Nutriec 5 7%

Business Unit Functional Milk Proteins
Ham with 40% Increase

Ingredients End product (%)}  Brine (%)
Ham muscles 62.50 -
Sodium tripolyphosphate 0.40 1.07
Water 32.56 86.83
Nutrilac HA-7670 0.80 213
Variolac 1.70 4.53
Nitrite salt 2.00 533
So. ascorbate 0.04 0.1
Total 100.00 100.00
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Results of Ham with 40% increase

Texturs measurement in Ham us ing WPC
S
- E -~ 7*_
- S
Datrest TS 1T

et Fste Lapraginas
e ovaren 30 ety

a7

__14_

Business Unit Functional Milk Proteins

Benefits of using Nutrilac

*  Good aitemative to soy proteins
o Costequaiosy
¢ Nosoytaste
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Processing of Ham with 40% Increase
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Benefits of using Whey Protein in Ham

@

Cost reduction at unchanged quality

+

Improved yield

#  Water binding

Texture improvement & better sliceability
Easy to solubilize

No off taste

No discolouration
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Recipe - Loin Ham

Pigfilet without fat and bone 62.50% 100.00%
Water 32.56% 52.10%
Curing sait 2.00% 3.20%
Variolac-992 1.70% 2.70%
Nutrilac HA-7570 0.80% 1.30%
Phosphate 0.40% 0.64%
Sodium Ascorbate 0.04% 0.06%
Total 100.00% 160.00%
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Process Flow Cooked Bacon

=

140% Tumbles
ot 58°C, 80 min Preparation Drying Smoking
12mpm "] forsmoke 5°C, 30min. [ " §5°C. 150 min
Hard cartiers

Cooking
76°C chamber temp. Drying
Paciing Coaling B8°C centre temp. 56°C, 10 min.
0 min
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| Injected, Tumbled & Cooked Bacon

% Increase

Raw Injected

Smoked Cooked
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Injected, Tumbled and Cooked (Loin ham)

160
140
120
100
80
80
40
20

Raw Injected Smoked Cooked
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Recipe for bacon with a 40 % increase

<=

New Application
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Beef Quality

Quality of beef refers to isti iated with the
of the meat

Fat Cover’

“  tendemess,
* juiciness,
flavour
appearance
*  colour
“ . amount of marbling

*  fatcover

Attt o Y.
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One new concept for fresh beef cuts
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Injection of meat

Why inject ?

# To add value to your product - in terms of juiciness
- customer satisfaction

“ Cost saving

Challenge of injection

* What you inject must also stay inside the product
and make the final product juicy

Product appearance must be good
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Cooking process of meat

* When cooking meat — the meat fibres will
dergo a ion and cell will
be destroyed. When destroying the cell
membranes the intracellular meat juice will be
liberated.

* The more you cook the meat the more meat
juice will be set free and the drier the meat.

“ 64 °C Red
# 66 °C Medium
“ 68 °C Well done
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Mutrilzo solutions
for
Boef meat

Unique functionality of Nutrilac
olution capable of gelification in
a cold state

Two step gelification process
1-Step

Once injected into the meat the viscosity of the brine will increase due to
the cold gelification properties — low dripping when stored fresh

2-Step

*  When cooking the meat — the heat will provoke a contraction of the meat
fibres and meat juice will be liberated. The gelifying capacity of whey
proteins will help retain this free meat juice and assure a juicy and tender
product.

The firmness of the gel formed has a very meat like structure.
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Flow chart for injected beef
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Recipe - Injected Beef 18%

O 1 )
Beef meat 84,75
Water 14,14 92,72
Nutrilac PO-7730 0,36 2,36
Phosphate 0,30 1,97
Salt 0,45 2,95
Total 100,00 100,00
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= Good product appearence

“ Cost saving

% No discolouration

Benefits

+ Add value to beef product in terms of juiciness,
taste and tendemess

* No off - taste
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Application Plant - Denmark

11 technicians
Flexibie setup of equipment
400 square meters/4300 square feet
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Meat Laboratory

Application fa in Denmark — Nr. Vium
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Meat & Fish Plant

Bowi chopper

Vacuum tumbler

Muiti needie injector

Smoke oven

Convection ovn

Sausage stuffer

Roller tenderizer

Capacity: Up to 10 trials a day
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Application Plant, Evaluation Equipment - Denmark

Flow viscosity

Brookfield

Haake

Texture analyser

pH

Oscillation measurement
Microscope
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Equipment

Multi needle injector
*  Vacuum tumbler (3 compariments)
“  Roiler tenderizer
*  Needle tenderizer
Grinder (Wolf)
Bowi chopper
Vacuum filling machine

Smoke house

¥ TA-XT2 texture analyser
Closing

* Band saw
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Why chose Arla Foods Ingredients

Business Unit Functional Milk Proteins

Arla Foods Ingredients

THANK YOU FOR

YOUR

Internet Homepages

Arla Foods http:/iwww.arlafoods.com

http:/iwww.arlafoodsingredients.com
- Welcome

- Company presentation

- ingredients for industrial use

- Consumer products

- Contract manufacturing

- News

Arla Foods Ingredients
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