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FOOD: A COMPLEX MATRIX

Genetics
10

Water
Lipids: TG, DG, MG, Pho-
L, sterols, carotenoids,
vit. A, D, E, K, FA
Carbohydrates: lactose,
oligosacc, sialic ac.
Proteins: casein, whey
p., aa

Organic acids: lactic
ac., citric ac., formic

Water
Lipids: Caffeol,
Carbohydrates: mannose,
raffinose, fructose,
glucose, melanoidins
Alkaloids: caffein,
trigonelline
Proteins: aa
Organic acids: CGA,

° caffeic ac., gquinic g3
ac., etc . .
) malic ac., lactic_etC.
Minerals: Ca, K, Mg, Na, -
cl, P, S

e Season
Other: NPN



Analytical tecniques for food analyses
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Common analyses

Time consuming (low speed of
detection, sample
pretreatment)

Sample distruction

High volume/quantity of
sample and solvents

Targeted for few molecules

Fingerprinting analyses:

Fast and minimal or no
sample pre-treatment
Non-destructive
Untargeted
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1H-NMR ;
(Nuclear Magnetié'
Resonance)

Highly reproducible
Quantitative analysis
Fast analysis

Not disruptive
Simple and minimal
sample preparation
Sensitivity (detection
limit in the order of

uM)
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Grazing affects metabolic pattern of individual cow milk

421 milk samples from 7Z2animals
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able 2. Confusion matrix (%) of random forest model' built to
clissily different periods of sanpling

Prodicted pertod of sampling

Actual period of sampling | 2

| 76 24
2 1290 57.1

"T'he diagonal of the confusion matrix reports the sensitivity (%) for
the elnssification of each animal, Overall prodictive nccurey = 93, 1%
Period 1 refers to 3 and 1 d before the beginning of grazing and 2
3 d after the beginning of grazing; period 2 refers to 7, 10, and 14 d
after the beginning of grazing

ality and composition: the milk case

'H NMR spectroscopy was used to investigate
the effect of grazing on milk metabolites
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*P < 0.05; **P < 0.01; ***P < 0.001.
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93.1% accuracy distinguishing pre- and post-grazing milk samples.
Hippurate: A robust marker for pasture-based milk.

Grazing induces significant metabolic changes in milk.

IH NMR is a powerful tool for food traceability and authenticity.
Potential application in premium dairy product verification (e.g., PDO
cheeses) .
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Organic and Traditional Formula Milk Brands for Infants and Toddlers
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Nuclear Magnetic Resonance-Based Metabolomic Comparison of Breast Milk and
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Overall predictive accuracy: 86% fermentation, drying and roasting.
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