


EU White Paper on Food Safety 2000

o “...there has been an enormous
development, in the past decades, both Iin
the methods of food production and
processing and the controls required to

ensure that acceptable safety standards are
being met”
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GMOs: development of a PCR multiplex
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Sample Product

1 Breakfast cereals

5 Breakfast cereals with chocolate and
hazelnut

3 Muesli snack with milk chocolate

4 Muesli snack with cocoa

5 Snack with cereals and cocoa

6 Cocoa and vanilla wafer

7 Hazelnut wafer

8 Bi_scuit topped with cocoa cream and
milk chocolate

9 Milk chocolate

10 Chocolate for topping

11

Chocolate cream with hazelnut
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Microarrays for Norovirus

In collaboration with the Virology Unit of the University of Parma
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Amplification Separation Detection
Area using PCR Area Area
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SPR microfluidic platform based on
Peptide nucleic acids (PNAS)
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SPR microfluidic platform based on
Peptide nucleic acids (PNAS)
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SPR microfluidic platform based on
Peptide nucleic acids (PNAS)

NPs

3-TTTGGGAATTAGGGTTTTTTTTTTCGTCGAATAGCA-5
ssDNA-36mer-match

NPs
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Prion protein detection in attomole amounts

Onisko et al., J.Am.Soc.Mass Spec., 2007, 18, 1070-1079

Reduction, alkylation, digestion
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Zeptomole and attomole detection of biotin-
peptides by a dot-blot gold nanoparticle
Immunoassay

Hou S.Y. Et al., Analytical Chemistry, 2007, 79, 980-985
- .
Ag hydroquinone

~

gold nanoparticles

Ag

antibody
biotin é} é}
peplide

nitrocellulose blocked with nulk

peptide sequence: SGQSWRPQGRFG



Detection of biotin-peptide with silver
enhancement.

(A) Dot images for different levels of the
biotin-peptide after silver enhancement.
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Conclusions

* The trend in food analysis is to devise micro(nano)
systems, which can provide affordable, portable, fast
and user friendly equipments

« Nanotechnologies allow to push down the detection
limits almost to “nothing”

 How low should the legal limits be set in food analysis ?
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Surface Plasmon Microscopy
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SPM image of Array B against
air. All Parma PNAs (1uM
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SPFM image of the array
after hybridisation with 1%
RR125 GMO target
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Aflatoxins: FIAlab PMT-FL Detector (Fluorescence In-flow Assay)

70000
60000

PMT
detector 50000

" 17| band-pass filter ’:U:\ 40000 -

o
LED @ ‘ | A — 30000 -
source
20000

band-pass filter

ert 25— 50 ppt

10000

0 I T T T T T
0 20 40 60 80 100 120

AFM1 (ppt)

LED: 360 nm
Band-Pass Filter maximum: 450 nm

A portable fluorometer for the rapid screening of M1 aflatoxin
C. Cucci, A.G. Mignani, C. Dall’Asta, R. Pela, A. Dossena
Sensors and Actuators B, 2007, in press



Future implementation: fiber optics.
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Quantitative analysis of unlabelled DNA
by RR-beacon/IE HPLC
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Conditions: column TSK-gel DEAE-NPR 4.6mm x 7.5cm. Gradient elution from 100%A (tris, pH
= 9.0) to 100% B (1M NacCl in eluent A) in 20 min. Fluorescence detector (Aex =497 nm Aem=

520 nm).Flow rate: 0.5 mL/min



PCR-FREE DNA analysis with DNA probes
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35S genomic DNA detection from GM
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Selective detection of RR-soy PCR



