On- & InIme anaIyS|s
Instrument Calibration Management

Carsten Theisen & Dino Holmquist




Eurofins Mission & Vision

Contribute to global health
and safety through our high
guality services

Delivering customer satisfaction by
®®ccecscncc®’ listening to and exceeding customer
expectations and seeking innovative
solutions to help our customers achieve
their goals
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Eurofins Milk Testing Global

Hrofins Nk Testing Eurofins Milk

_ Europe § ; 1 Testing
Vejen, Denmark APAC

Jonkoping, Sweden
Castelnovo di Sotto, Italy

Eurofins Milk Testing-
North America
Horsham, PA
Mounds View, MN

Suzhou, China
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Eurofms Hlstory In Milk Testing

Services to dairies and farmers Is part
of Eurofins DNA - started 1857 In
Denmark




2019 Eurofins Dairy Testing Capabilities

Eurofins has experience in raw milk and dairy product testing in US, Denmark, Sweden,
Italy, and Poland for decades.

» Built significant experience, improved quality, and efficiency
« Enlarged the scope of services significantly

« Established close and proactive cooperation with key costumers with continuous
improvements to follow

« Annually, 9 million samples in the USA, 8 million samples in Denmark, 6 million
samples in Sweden, 1 million samples in Poland, and 700,000 samples in Italy

« Services include in-house testing of 2 million samples
annually for pregnancy, mastitis (PCR), salmonella, IBR,
BVD, P-Tuberculosis/Johnes, and adulterant screening

« Calibration standards
* Newest technology
« Labsrun 24/7, as required
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Eurofins Milk Laboratory
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Settlement Analyses Dairy Herd Improvement (DHI) Calibration Services
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Freshly made calibration standards...

Our Calibration Standards...

Raw Milk Standards, Unhomogenised

Type
30

c

B

AD
Al

No.

R15
R3.0
R4.0
R5.5
R6.1

High fat content

18%
32%
38%
42%
48%

PC18
PC32
PC38
PC42
PC48

Fat %
1.5% (1.2-1.8)
3.0% (2.5-3.5)

4.0% (3.6-4.4)
5.5% (4.5-6.5)
6.1% (5.1-7.1)

18% (17.4-18.6)
32% (31.5-32.5)
38% (37.2-38.8)
429 (40.7-43.3)
48% (47.5-49.5)

New product:
Long-term calibration standards and pilots...

Protein %

34
34
34
45

3545

2532
2027
1.9-2.4
1.7-2.5
1.5-2.0

Dry Matter %
10-11.5
11-13

12-14

14 5-16.5
14.0-17.0

24 5-26
37-39
4345
46-48
52-54.5

Lactose
4555
4555
4.5

45

Casein

26

Pasteurised Milk Standards, Homogenised, cont.

Type

Mik0 5
Mik1.5
Mik3.0
Mik3.5
Mik4.0

No. Fat %

PHO 4 0.4% (0.2-0.6)
PH1.5 1.5% (1.3-1.7)
PH3.0 3.0% (2.7-3.3)
PH3.5 3.5% (3.2-3.8)
PH4.0 40% (3.7-4.3)

Whey Standards, Pasteurised

Type
Whey1
Whey2
Whey3
Whey 4

No.

WP0.07
WP0.15
WP0.22

WUPD.39 0.39% (0.15-0.63)

Fat % Protein %
0.07% (0.04-0.10) 0.6-1.1
0.15% (0.09-0.21) 153

0.22% (0.15-0.29) 3-4
0.6-1.1

Protein % Dry Matter %
34 9-10.5

34 10-11.5

34 11-12.5

34 12-13

34 _

Dry Matter % Lactose
4-6 3-4

6-8 355
85105 455
4-6 2742



Mass Balance & Value Chain Impact

Provided:

Fat 4.2%

Protein 3.4%

Price butterfat 2.54 USD/pound
Price protein 1.34 USD/pound

Raw Milk Intake

Qty Accuracy Value impact
Pounds % uUsbD
Milk Intake 1 300 000 000
Butterfat 54 600 000 0.02 660 400
Protein 44 200 000 0.02 348 400
Product Line Standardisation Qty Butterfat Accuracy Value Impact
% Pounds Pounds % usD
Light cream 18.00% 90 000 000 16 200 000 1.0 2 286 000
Heavy cream 38.00% 50 000 000 19 000 000 2.0 2540 000
Whole milk 3.50% 400 000 000 14 000 000 0.3 3048 000
Semi milk 2.00% 245 000 000 4900 000 0.2 1 244 600
Skim milk 0.10% 515 000 000 515 000 0.0 0
SUM 1 300 000 000 54 615 000 9118 600
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Initialisation of in-line iInstruments

- Either based on already defined calibrations

- Build own calibration based on the desireable
matrix



IR mélt (mmol/L)

0,10
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New Instrument vs. old

y =0,5978x - 0,081

)

0,15 0,2 0,25 0,3
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o
i
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y =0,9096x - 0,0149

R?=0,9866
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Optimal calibration control of In-

line analyzers

- Using Certified Reference Material directly on
the in-line equipment

- Calibrating in-line equipment with a master
Instrument at the Dairy Lab

- Reverse calibration, by sending samples to
reference chemistry (late calibration!)



How often should | calibrate?
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DL VAV ATV

A \
0,1 0,1
0,1
0,05
0 =~/
0,05
0,1
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PARAMETER: FAT

.70

PRODUCT: MILK, SEMI SKIM

Pilot Samples — single point of analysis to be run daily
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Next steps... -

1. Awareness of the mass balance in production flow-chain:
Intake analysis
Output analysis
Processing analysis

2.  Analysis instrument optimization
Uniform firm-/software — including IR spectra
Uniform standardization protocol
Uniform Calibration protocol
Uniform Calibration Standards

3. Repeat!
Eurofins iIs your one—stop ShOp N

managed calibration services, and a

preferred supplier in analytical
services!
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Questions

e

Contact your Calibration service representative:

Dino D. Holmquist (DinoDemirovicHolmquist@eurofins.dk)

www.eurofins.com

<= eurofins



