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Food Authenticity & Analysis

:€ Determining value of the product

Authentic or ... ?

Targeted
VS.
non-targeted analysis
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Market transition

2016 2040

High end Instruments

| Transition 2

Analytical mid-
segment Instruments

Hand-held and mobile | \

Market Volume (€) Market Volume (€)
> >
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Trends in Food Analysis

The RIKILT method to detect
toxins in seafood

Toxins in seafood are harmful to human health. Therefore, it is of utmost importance to
detect them. Current methods to test toxins in seafood cost hundreds of thousands of
mice annually worldwide. In the Netherlands, we do not use mice, but an analytical
method, although it cannot detect all toxins yet. Therefore, as an alternative, RIKILT

uses a cell based effect assay. This test is inexpensive, efficient, animal friendly, and
Food verification scanner

i
offers the consumer, ultimately, more safety.

Animal Rapid and Safe for
friendly inexpensive consumer
Durability 1
24-03-16
Calories Method saves over Expensive and time-
236 kcal 300,000 mice per year.
Fat
17,6 gram
Protein
S
S
) N—g

Method shows both
consuming analysis is no
longer required.
19,1 gram

known and new toxins.

Discover how we do this
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Toxins produced by algae sometimes

end up in fis

d shellfish.



“Democratizing”* spectroscopy

‘Portable
(5-20k€)

*Quote: D. Goldring - ConsumerPhysics 6



Smartphone sensors — Expected very soon
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In Today’s Talk

e Chicken fillets:

e Building a conceptual authentication
application

e Little sparks:
e Consumer spectroscopics applications

e Next-Generation Food Analysis and
Authentication

Q&A
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Past -

Macro comj
Micro com|
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Increase in animal welfare awareness

e Eit:”da‘?"a'
@ ey

Basiskip Nieuwe Standaard Kip = Scharrelkip Biologische Kip
@ 35-45 dagen @ 49 dagen +€1 p/kg @ 56 dagen @ 70-81 dagen
Pt 60-65 gram per dag PR 45 gram per dag S ﬁ 45 gram per dag %% 30-40 gram per dag
21 kippen per m? 13,5 kippen per m? 12 kippen per m? 10 kippen per m?
& Geen natuurlijk daglicht Natuurlijk daglicht ﬁ Overdekte uitloop Hitt Vrije uitloop
‘Basic’ chick ‘New standard’ chick ‘Free range’ chick  ‘Biological’ chick
€5-7/kg €6-9/kg €11 - 13/ kg € 25 - 27/ kg
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Floc variation

Sensor Slaughter House
erililalet Packaging
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Sample plan

Through package
and on meat

Reference
I I methods for:

e "“Freshness”

Ahold Musgrave

MUSGRAVE fn—
70 samples 83 samples . er\lah; (m house
~650 scans ~800 scans poLeA HADH method)
Centra
5 scans/sample 5 scans/sample | =
« Moisture
content
G t.
4 Grow syst. 3 ron 3Ys
6 Lots 1 marinated
6 Lots ° i
WAGENINGEN 2 Weeks Protein content
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How to 'teach’ your scanner

Representative sample
set

Statistic/Chemometric

transformation and
algorithm

Database maintenance
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Spectroscopic data is relatively chaotic

=

PC-2 (24%)
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PCA

After SNV transformation

PC-1 (53%)

B Chill ® Thaw
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Machine learning: e.g. Support vector machine
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Moisture-Protein

ratio by machine learning

Predicted vs. Reference

3.4
RMSE R-Square
Calibration 0.0254202 0.9570763
Validation 0.0589544 0.7678871
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Predicted as:
Chilled

M Thawed
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Present: Consumer spectroscopics

ooy~

Smartphone Modelling

Classification

To which of the defined
Easy to use classes does the sample

2
Time: = 5 sec ’\f\ S
Estimation

What is the concentration
of x in the sample?
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5%
10 %
30 %

Factor 3 (0.1%)

Factor 2 (1.6%)

Factor 1 (98.1%)

*  *uns
* o515

Pilot: Approximately 30% adulteration detectable




Frozen produce: Fish Glaze

. N
1.78 -

Estimated Values
o
o

-3.22 -
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Known Vs. Estimated
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N T-Mobile NL & » & 0K/s B @0t = il 15:37

quids: Distilled sﬂirits <8

TESTING MODEL RESULTS °

& SCIO Lop [EETA

<MY COLLECTIONS

DUTCH S pl R |TS Last Updated 8 May. 2017 16:58 0,000
‘= Attributes @ Sarmples @ Spectrum E . -0,004
-0,008

Fake/Not Fake X Methanol x Ethanol

Preprocessing 2nd Derivative 0 50 100 150 200 250 21 Feb, 2017
Test Model @

Lve: 5 @ PrROCESSED () NORMALIZED

Filters : None  Outlier Detection : OFF

Known Vs. Est FOke/NOt Fake SIS RESULTS
Not Fake (66,7%)

10 R2 =098 | RMSE =0.676

Methanol
-0.1%

AMENDATIONS

Ethanol
39.4%

0 o09.4 /0

Estimated Values

Spirit type

Vodka (58,1%)
Sample name
Two trees (26,7%)

1=
ANOTHER




Fruits: Sensing of firmness
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Predicted Firmness
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Sensing of Fruits

< &
TESTING MODEL RESULTS

0016
0.008
0.000
0.008

) -0.076

-0.024

T57.0 810.0 B63.0 916.0

" QLG

2 - Variety
RG (77.8%)

1-88C

Variety: Variety X (78%) 12.0unitless

Soluble Solids Content: 12%
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Still...

" What happens when consumers start using the models?

-

Mom Student

" What about... .
e Toxins, allergens, pesticides, ... Student

e Shelf life of products

® ‘Universal device’?

WAGENINGEN
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Future: Sensor fusion Dnasmapood

“Portable photonic miniaturised smart system for on-the-spot food quality sensing”

‘x ~H

——— <

F

- ‘ [ ]
. /4 i

(a) Board level camera (b) UV-VIS (c) MEMS NIR- (d) 5mm round
microspectrometer microspectrometer transparent LED diode

Y

/Q‘@s
%
)

T

(d) Schematic of the sensing component

SO®

+ W This project has received funding from

WAGENINGEN * ‘:_ the European Union's Horizon 2020

UNIVERSITY & RESEARCH

*
*
LS under grant agreement no. 732541

research and innovation programme 26



Sensor combination & data fusion for a more universal food scanner

.»—-.,Q - Consumer
TN <~ Data

2‘- Detection &
"'ﬁ Predictive
Algorithms
_ Chemometric data analysis based on-line Database and Cloud Integration with Smartphones to
.+~ data for food quality detection and expiration date prediction - make use of Computing Power,

P . —  Energy Support and Visualization
3 -: %f—l Platform Interface

Comparison reference techniques
versus UV-VIS, NIR techniques and
Micro-camera for detection of
——  Aflatoxins hazards and Spoilage
L Hi.—'"“‘*mh_ percentage and Adulteration per

Handheld multispectral sensor

Miniaturizing state-of-the-art L\ t - target food or beverage

White Light Spectroscopy and NIR

e i
oot i ool For food : _5/ Advanced Miniaturized On The Spot Sensing Technology / : , UV-VIS  Camera NIR
quality on the spot analysis X I L i i o
S w
Applicable inIfood alimentation and high—co;%uming products g ! i‘
- . @& =°

| meat fish chicken bread biscuits nuts

S phasmaFood

under grant agreement no. 732541
|

WAGENINGEN

UNIVERSITY & RESEARCH

27



Future: FoodSmartphone

Microarray chip

=1

Cover slide

v 5 {

UV LED

°pﬁca'ﬁ'te' PN
External lens

% Cellphone camera

1 2 3 4 5
Al P N P N N

8l N N [IGF-1100 P  [IGF-1100
cl e IGF-1100

ol P P

el N |IGF-1100] P

F P N P N N

IGF-1100

IGF-1100

WAGENINGEN

UNIVERSITY & RESEARCH

This project has received funding from
the European Union’s Horizon 2020 research
and innovation programme under the
Marie Sklodowska-Curie grant agreement No 720325

i
o Food

\ phone.

Immunoassay microarray on
your smartphone (2015) for
biomarkers!
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FoodSmartphone objectives

® Smartphone-based (bio)analytical screening tools
" User-friendly, rapid, integrated sample prep.
" Image data handling, communication, apps

® On-site demonstrators: pesticides, allergens,
mycotoxins, food spoilage, food spoilage, marine toxins

This project has received funding from
WAGENINGEN o the European Union’s Horizon 2020 research \v% Food
NIE DGty B BeemAREY ‘*t**. and innovation programme under the / \ phone'

Marie Sklodowska-Curie grant agreement No 720325

LASH
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On-going initiatives on enabling citizen science

nationale
wetenschaps

g vorldfeedcenter 2€0AST>

Topsec.tor
Agri&
Food
Topsector \ Py Sl
hemie
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Further reading...

" Popular Science (Dutch) - Quest 05/2017

h Technologie/Voeding

Spoor je straks
zelf bedorven

=== Scan je schnitzel /(=

Kan ik die melk nog drinken? unu:gm “Als ¢ de analyse te; pmmk
Bevat dit koekje gluten? En gm%ﬂﬁ,g;! i g;;;! 1?‘;“;
hoeveel calorieén zZitten er in N viees vindt waarmee gesjoemeld is. Zoals het
dit stuk taart? Met een hand- ) jl B T L U
zame voedselscanner zou je 3 & I .Lm“m“’hm“ﬁ"'

die vranen 7elf kinnen heant- exdie ie sl sinds 2014 knnt kanen is

" Scientific literature (English)

S
Analytical sy
Methods g

CRITICAL REVIEW e e

@((:r‘ossl‘lv‘llgr_k Point-and-shoot: rapid quantitative detection
methods for on-site food fraud analysis — moving
out of the laboratory and into the food supply chain

Cite this: Anal. Methods, 2015, 7, 9401
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David |. Ellis,*® Howbeer Muhamadali,® Simon A. Haughey,” Christopher T. Elliott®
and Royston Goodacre®



Thank you! — Q & A - Credits

MUSGRAVE o
Chicken fillet case: SuperValu RIKILT - Authenticity:
——— Saskia van Ruth

Centra .
e —— Saskia.vanruth@wur.nl

Consumer spectroscopics:

 Nutmeg case (RIKILT): Laura Lanseros de las Heras & Isabelle Silvis (isabelle.silvis@wur.nl)
« Fish Glaze: Paul Hiscoe (paul@ph-7.co.uk) - PH Seven London - www.ph-7.co.uk |
- Distilled spirits (RIKILT): Stevan van der Hoek, Yannick Weesepoel DJ_‘N—-}v
« Fruits:
«  Wageningen Food & Biobased Research, Computer Vision: Lydia Meesters
(lydia.meesters@wur.nl) & Hendrik de Villiers (hendrik.devilliers@wur.nl)
« Pieter Dekker (RIKILT): (pieter.dekker@wur.nl)

Michel Nielen & Wim Beek
Mt Food _ _ http://phasmafood.eu/
Future: /v\ phone. M!chel.nlelen@wur.nl hasmaFood vinnick Weesepoel
Wim.beek@wur.nl = Yannick.weesepoel@wur.nl
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