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Metabolomics,

Dioxin,

. Environment, Proteomics
Dose-response Systems biology,
Cancer,
Diabetes,
Pharma

Food quality, gastronomy
Raw material influence,
Production optimization,
end point detection

What we Wk Wit
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Fluorescence
High resolution NMR
Mass spectrometry
Near-infrared

Raman spectroscopy
Ultrasound
Hyperspectral imaging
Chromatography
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“Birth weight tended to be correlated
with D vitamin (r =-0.1, p = 0.06)”

We often hide behind statistics
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Need new
tools that

. |

Enable the scientist to be critical

Connects the competences

(technician, operator, biologist, engineer, doctor, ...)
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Sensors — multivariate

Data from advanced sensors can not be
th traditional data analysis
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Human pattern recognition
uses all available data
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Simply plot the two versus each other

Co-variation = new information that is not
available in the individual variables
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Lee S.,Bro R., Regional Differences in World Human Body
Dimensions: The Multi-Way Analysis Approach,

Shou Ider Breadth Theoretical Issues in Ergonomics Science, 2007
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Gunst & Mason (1980) Regression analysis and its applications: A data-oriented approach, NY, Marcel Dekker, p. 358
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Austral
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Gunst & Mason (1980) Regression analysis and its applications: A data-oriented approach, NY, Marcel Dekker, p. 358
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Principal Component Analysis
QOutliers are easily spotted
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Principal Component Analysis
The exploratory aspect

|
Not two (Rich/poor), but three basic
phenomena: Wealth, island, health
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Principal Component Analysis
Using additional information

Score plot - Singapore and Hong Kong removed
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* handle many variables

e detect outliers W,
/}'6
y o)

» find new patterns S
» do true fingerprinting e
* generate new hypotheses
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On-line NIR versus at-line QA measurements
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On-line NIR versus at-line QA measurements

Automated
control

[ by on-line NIR
it Il feedback
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Zachariassen et al, Use of NIR spectroscopy and
chemometrics for on-line process monitoring of
ammonia in Low Methoxylated Amidated pectin
production Chemometrics and Intelligent Laboratory
Systems 76(2005)149-161
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Understanding oxidation of
butter and cheese

e Oxidation from light causes rancid taste of butter
e Important for packaging and shelf-storage
e Riboflavin thought to be important
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Butter at:

Different light
With/without O,
Different storage time

e Sensory analysis (quality)
e Fluorescence EEM

Fluorescence |andscape from butter
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Typical data
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Understanding the chemistry

Excitation Emission
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Relation between rancid taste and concentrations

Rancid taste

Predicted Y
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RESULTS, (Y-var, PC): (Syrlig smak 4)
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Relation between rancid taste and concentrations
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EGEs N CoEF,

%

-,  Oxidation:
Hﬂ Not just riboflavin
|| == ‘New’ ones seem more important
Affects optimal packaging

Protoporphyrin

|Riboflavin
Chlorophyl B
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Examples

Predicting consumer liking
Detecting adulteration
Understanding protein structure
Optimizing flavor of cheese
Quality control of raw material

SCIENCES
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www.models.life.ku.dk

M-files Papers Courses
Data sets And many other things




