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Stabil izotopokkal az élelmiszerhamisitas nyomaban

Uj lehetéségek az élelmiszerek integritasanak és foldrajzi eredetének ellenérzésére

Horvath B., Psomiadis P., Koger C., Zisi N., Bodiselitsch B.




Imprint Analytics GmbH

= Ausztria els6 kommercialis stabil izotop laboratériuma
= Székhely: Neutal (Sopronujlak, Burgenland)
= Alapitva: 2012-ben, 2014-t6l akkerditalt (ISO 17025)

= 13 munkatars

wjed‘\t'\erung Aus,
e 73

So/tec 25

Technologiezentrum Mittelburgenland
Werner von Siemens Stral3e 1

A-7343 Neutal

AUSTRIA

ﬁ IMPRINT
ANALYTICS

Imprint Analytics GmbH, 2017



Mit vizsgalunk?

Deklaracionak megfelelo az aru?

Makon termett-e a makoi hagyma?

Autentikus-e a mez vagy cukorsziruppal dusitottak,
esetleg kinai mezzel kevertek?

Sz0Ilobol keszult-e a bor vagy cukorral javitottak-e?
Pezsgb vagy habzo bor?

A frissen preselt gyumolcsle tényleg frissen préselt vagy
koncentratumbdl higitottak”?

Bourbon vaniliaval izesitett fagylaltban valodi vanilia van
vagy szintetikus?

ﬁII\/IPRINT
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OOd Pﬂd - _ Below are the top 10 most fréudulent foods, as well as the

ingredients they are commonly replaced or diluted with.

* Turmeric

= Flowers from marigold
= Beet fiber

= Colored grass

* Pomegranate fiber -

= Sandlewood dust

- Vegeiable oil

= Soybean oil

- Palm ail
= Sesame oil

= Grape seed oil
= Hazelnut Oil
= Walnut Oil

= Detergent
= Cane sugar

ellow dye
Colored corn string

= Lemon juice

ybean meal for fish gheal

= Grape juice
* Pineapple juice
mgar/acid - Pear juice
= Grapefruit juice = Fig juice
= Raisin sweetener

= Corn sugar
= Pap = Sy ioadd =
ixture of sugar - with beet sugar

beet) and water * Corn syrup

Apple Juice 30

Urange pulpwasl
plus synthetic

= Potato flour
» Coffee twigs
e Acorns

= Roasted corn

- Mako shark for Swondflsh

* Sea bass for Halibut

“# Fish Escolar for White fish
or Butterfish

= Puffer fish for Monkfish -

Ovrange Juice

Coffee Orange Juice 32

. = Previously used tea |leaves
* Colored sawdust

~ |ESECRET AGENTS

= Buckwheat flour ﬁ'. * Starch
= Juniper berries . - = China clay
.= Piper befries <] « Copper salts Clouding agents (such as fillers used in crange juice
el - < 1 (=]
= Millet seeds ﬁ. = * Patchouli, vetiver, and ginger to make it look “freshly squeezed”) were found in
| I : ) .
o PR SRR 0 = 877 food products from 315 different companies.
= Starch se star anise

SOURCE: U.S. PHARMACOPEIAL CONVENTION

Black Pepper |22 g Tea/Tea Leaves || 21

206 of such products were exported to as many as
22 different countries.




Food Fraud Network Report 2015

absence of

documentation . .
5% falsified certificates

/[ documents
9%

prohibited products for
human consumption
prohibited substances 9%

0 -
o labelling non-

prohibited treatment and/or compliance
process 36%
13%
suspicion of illegal export
18%
n =108
ME IMPRINT

Imprint Analytics GmbH, 2017
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Magyar felméreés

Reprezentativ kutatas®™ (Nebih, 2015):

« Avasarlok 82 % -a odafigyel arra, hogy magyar
termékeket vasaroljon.

« Avalaszadok 56 %-a minden vasarlasnal megnezi,
honnan szarmazik az adott termék.

*Megjelent az Elelmiszervizsgalati Kézleményekben, szemlézte: Napi.hu

Imprint Analytics GmbH, 2016 :N‘Al\ﬁlyp'ﬁlglg



Stabil izotépok

Others
1}{ 2*{ 3 - '7()|(gJ
1.00782 2.0141 Nitrogen
99.9885% 0.0115% Hydhogen 7 — 12 ’ 5 kg SZé n
12 13 14 S
12.oogo; 13.0033 ~14O g 13C
98.93% 1.107%
1 4 N 1 5 N Oxygen
14.0031 15.0001
99.632% 0.368%

13 C 13 C
1 Wcsample —55-VPDB
6 CVPDB - 13 X 1000
32 33 34 36 -—VPDRB
S S S S 1z
31.97207 32.97146 33.96787 35.96708
94.39% 0.76% 4.29% 0.02%

%o, mUr
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Szénizotopok - biokémia

C4 plants:
Corn .
Sugar cane
Sorghum

I':://
// /

C3 plants:

Wheat @ \
Rice

Beans

Maost fruits
and vegetables — -

1 | 1 i I s B | | —‘ |7|—l —
-34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10
813C value (%o)

O‘Brien, 2015
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Kornyezet hatasa az izotéparanyokra

csapadeék,
talajviz

Imprint Analytics GmbH, 2017

(mu)tragya
talaj

i

Il

r
A
/

geoldgia,
mutragya,
tenger
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A foldrajzi eredet analitikal
ellenorzése
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Foldrajzi eredet ellenorzése

ADATBANKrendszer
e i ’ " Adatbazis
Régio, orszag

A4
i Ismeretlen minta

ﬁ IMPRINT
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Olivaolaj-adatbank
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Isotopic map (PCA) of Greek olive oils i Y
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Szdja-adatbank

Observations (axes F1 and F2: 98.72 %)
Adatbank
Discriminant Analysis
» rengeteg adat
6 |
= @vente frissiteni kell
I °®
= elsGsorban hatésagok, vagy corope o o]
. L] '. .
nagyobb egyesiuletek °, -..F;:p'.c
wn e 0 o0 o L™
eszkoze - o Lee e, The v P
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<o 8 so'(‘.!t"o. 2® « e P 6 di
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¢ 24 ¢ .. N ® Europe
.
g
F1(33.5g%)
Lae IMPRINT

Landgard Obst & Gemiise GmbH & Co. KG, Straelen — Herongen, 10.04.2017 13
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Foldrajzi eredet ellenorzése

Adatbazis

Régio, orszag

Referencia minta .
termel6

specifikus

A4
Kontroll minta i

Imprint Analytics GmbH, 2017

W T altalanos
N

Ismeretlen minta
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Az RSS rendszer bemutatasa

100.344/20
S AU
Conf. Interval (95%) i
Reference sample —
multi-component Tobedy | Rtk
. an Bt 0 | I B ! ek
Isotope fingerprint of the i b 100344720
control sample
. Y .
[Fruitflesh | [seeds ]
Referenciaminta -
o GO R®Y BT 00 e @0 R0 RCANRO
= 1:1 hasonlitas FETTTTTads

Medfizethetd egyedi felhasznaloknak

g‘IMPRINT
ANALYTICS

A relevans kérdésre valaszol

False negative % ?

= Ha nem onnan, akkor honnan?

ﬁ IMPRINT
ANALYTICS

Kis darabokbodl 0sszall az egész

Imprint Analytics GmbH, 2017



Elelmiszeradalékok autentikussac

= Autenticitas ellenorzése:
természetes, természetazonos és
szintetikus*

= Additivok kimutatasa
(izanyagok, pigmentek, savak,
olajok)

*vanillin, koffein, mogyoré, mandula,
kurkuma, etc.

mprint Analytics Gm ﬁ”\APR”\W
Imprint Analytics GmbH, 2017 ANALYTICS



Vanillin autentikussaga

[llustration of the isotopic

P rr . fingerprints of vanillin
A modszer elonyei T - (6"°C and 6°H) depending
synthetic

on the respective source

= Szemi-szintetikus eredet 52Hvantlin
megkulonboztetése

= Gyors

authentic

natural

= Késztermékekbdl is

= Relative olcso

= Geografiai eredet

613Cvanillin —>

Imprint Analytics GmbH, 2017




Koffein

20
2D-isotope fingerprinting
15 + ® °
TR . & .,
= 5180 és §13C 10 +
At =
= Potencidlisan 62H, §'°N 2 .
2 Py
£ 5
s
7o) °
5 L
o=
L ]
-10 +- o
-15 f t t t f f
-40 -38 -36 -34 -32 -30 -28 -26
813C (%o, VPDB)
e ex coffee e extea e synthetic
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Gyumolcslevek és szeszes italok

= Gyumolcs: direkt vagy
koncentratumbal higitott?

= Hozzaadott cukor
= Borhamisitas: vizezés

= Kukoricadara a sorben

= Pezsgo6 vagy habzo bor?

ﬁ IMPRINT
ANALYTICS



Hozzaadott cukor gyumolcsleben

70
60 +
50 +
E=)
(]
i
3 40 +
w©
P
X
&
8 30
=]
b2
20 |
10 e —
® ® ®
. % ,0 o
® ° ©
0 | &
-28 26 24

-22
53C (%o, VPDB)

-20

-18

-16

ENV 12140 (33C-sugar)
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Frissen préselt vagy higitott?

40

20 + o

AN limit

-20 +

-40 +

8H (%o, VSMOW)

2600 4 ¢

-80

-100 t t t
-15 -10 -5 0 5 10

580 (%o, VSMOW)

e adulterated e freshorange e fromconcentrate e notfromconcentrate

ENV 12141 (180-water)
ENV 12142 (2H-water)
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Borvizezés

880 water (%o, VSMOW)

w

o

25 30
5180 ethanol (%o, VSMOW)

35

40
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jeses

éz

&

= C4-cukor tartalom (AOAC

998.12)
= C3/C4 — cukor teszt

IRMS)

(AOAC 998.12 + LC/EA

» Foldrajzi eredet

ﬁII\/IPRINT
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Izotépanalizis: EA/TCEA + IRMS

ion beam

source

Mass Spectrometer
Schematic: depicting a
triple-collector system
arranged to analyze CO).

A '} heavier atom
lighter atom ¢ N=avierato

it ormolecule
or molecule 0 11

ion detectors U[_]U

CO; molecular masses { 44 45 46

http://serc.carleton.edu/research_education/geochemsheets/techniques/gassourcemassspec.html

Thermo Scientific™ Flash™ 2000 Elemental Analyser connected to a ey IMPRINT
Thermo Scientific™ DELTA™ V Isotope Ratio Mass Spectrometer ANALYTICS



GC-C/P-IRMS — komponens specifikus

Ie] BPIXO
-—

A
>

Quadrupol M$ GCOfen

Faraday Cups |
B
[ o)
&
=] s}
[
o s}

Verbrennungseinheit IRMS

' /\_ HEKAtechGmbH .
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Koszonom a figyelmet!

Imprint Analyitcs GmbH
Werner von Siemens Stral3e 1
A-7343 Neutal

T. +43 5 9010 89061
E: horvath@imprint-analytics.at
www.imprint-analytics.at
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A csapadék hidrogénizotép-aranya

4
8°H (%0) V.
O 21.5t0-6 o
O -37.1t0-21.5
O -52.7 to -37.1 -
O -68.2t0-52.7
@ -83.8t0-68.2
B -994to-83.8
B -115t0-99.4 .
B -130.5t0-115
B -146.11t0-130.5
Ay
Precipitation N
Region
(H isotope) e
) % R
I 225 -,
[ EED) e &
[ 4 (a9
5(-54) http://waterisotopes.org
6(-64)
7079
B s (-85)
TR D)
[ 10(-105)
B 11 (-119)
. B 12(-122)
1 I 13 (-135)
.\ B 14(-143)
b B 15 (-156)
& [ 16 (-163)
B 17 (-170)

Hurley et al., 2010 ﬁ IMPRINT
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