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Ambition — Photonics for food tasting

One shot of light
for multi-component analysis

= ‘green’ analytics
= non-destructive
= rapid




Motivation

* Online monitoring of nutraceutical and quality
indicators

* Towards a modern nutraceutical labelling of natural
products for QR codes
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Raman fingerprints of beverages & sodas
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http://www.chemometrics.com/
http://lwww.infometrix.com/chemometrics/chemometrics.html
http://lwww.spectroscopynow.com/ coi/cda/home.cda?chld=9

Data processing issues
extraction of information from spectra

Selected reference samples
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Calibration and predictive model Validation

building for evaluation of quality
indicators
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X-Variables (glucose , Factor-2, B0:290,9123...

M = number of spectral channels (discrete wavenumbers)

r., = regression coefficient corresponding to m-th wavenumber
X, = Vvalue of the Raman spectrum of n-th sample at m-th
wavenumber

<x>. = mean value of Raman spectrum at m-th wavenumber,
for the calibration set
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Raman spectra — 785 nm versus 1064 nm

@ 785nm

@ 1064nm
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=%
Raman spectroscopy @ 1064 nm | -~ | =

Laser power: 400 mW
Detector cooling: - 55°C

RamSpec-1064nm-HR
BaySpec Inc., San Jose CA
www.bayspec.com

www.bayspec.com www.rigakuraman.com WWW.WYsri.com www.metrohm.com 11



Raman spectroscopy @ 1064 nm

Raman probe
optical fiber U
for illumination

N

Nd:YAG laser
A=1064 nm

optical fiber
for detection
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Raman signal collection laptop for HW management dispersive spectrometers and
optical fiber for oo scattering and SW processing cooled InGaAs array detector
laser excitation \ convex lens
1064 nm Iase\\ » A ‘\
h g-pass filter

convex lens
laser collimating
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laser cleaning "
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convex lens
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Raman scattering
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Honeys form Calabria
Raman spectra + some maths = QR codes

* Distinguishing the botanic origin
* Predictive models for sugar profile

e Potassium as important nutraceutic indicator

13



Raman spectra of honeys
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Honeys and sugars e
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Normalized Units

Distinguishing the botanic origin
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Honey: PLS predictive models
for sugars & potassium
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(7,
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Blueberry powder
anthocyanins as quality indicators
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Blueberry juices
°Bx and carbohydrates as quality indicators
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Wheat bran
DON aflatoxin as safety indicators
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