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MOSH/MOAH Recap and new developments




Starting point

October 2009

» Cantonal Laboratory of Zurich informed that they found mineral oil
hydrocarbons (MOH) in food:

> Results up to 100 mg/kg cacao-powder (2 MOSH +MOAH)

> Rice: 14 mg/kg MOSH (<C25)
4,0 mg/kg MOAH (<C25)

> High results especially in food with large specific surfaces:
cacao-powder, rice, semolina, noodles, pasta, sauce thickener

> These products are often packaged in cardboard

Eur Foaouwd Res Technol (200000 230:TH5-T49a

ORIGINAL PAPER

Is recycled newspaper suitable for food contact materials?
Technical grade mineral oils from printing inks

Maurus Biedermann - Koni Grolb
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BfR Opinion No. 008/2010, 09 December 2009
7 - BFR

Bundesinstitut fiir Risikobewertung

Federal institute for Risk assessment

Migration of mineral oil from packaging materials to foodstuffs

~ Due to the large portion of mineral oil fractions with short chain and aromatic
hydrocarbons, such contaminations of foodstuffs are adverse

» Short chain hydrocarbons are more easily taken up by the body

» Frequent intake of such contaminated foodstuffs can thus lead to exceedances of the
toxicological limit values

» Animal studies have shown that mineral oil mixtures with low viscosity are stored in
the body and can lead to accumulations and damage in the liver, heart valves and
lymph nodes

Conclusion: urgent need to minimize the migration of mineral oils to foodstuffs

Possible courses of action
» use of inner bags in order to prevent substance migration from the cardboard box
» use of cardboard made from virgin fibres

~ changing the composition of printing inks, mineral oil free systems for newspaper
printing

This suggestion is further supported by the fact that the uptake of mineral oils from

printing inks can also occur through skin contact
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Starting point

The reasons

» The load of recycled cardboard with mineral oil components
> The printing of food-packaging with unsuitable systems

1> Migration (transfer)

@ Jl{= Inner packaging

1> Food

&
= Transfer via gas phase into the food  ||I2L2[l. recicied paper

\®_ @ J||> Ink, Adhesive

a. Depending on vapor pressure
b. Bolling range up to <C25

&

26.11.2015 Thomas Funke Seminar MOSH MOAH analyse 4



Source for the introduction of mineral oil into food

&9 pecYcLING » Contamination of recycled fibres by mineral oil components
Y& PAPIER

» Inks used for the offset printing which contain 20-30% mineral

oil as solvent
e.g. newspapers, leaflets, packaging material

» The recycling process cannot get all of the mineral oil out,
so some of it ends up in recycled cardboard and paper

» Contamination of virgin fibres via gas phase from outer
packaging

» Of special concern are dry foods having a large specific
surface, containing fat and with long shelf life

If recycled fibres are used as raw material for food packagings,
mineral oil can contaminate the food by transfer via gas phase
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Most known Mineral Oil Sources

[ Environment ] [ Food ]
Traffic & Industrial Pollution Batching Qil for Jute- and
! Sisal- Bags .
f Lubricating oils f —
(belt conveyor, agitators) Bakery & Sweets release oils
X Pesticide Formulations ' Dust binding (rice, cereal,
’ ! animal feed) y
Detergent e 2

Fruit & Dried Fruit Polishing

7
\.

Cosmetics ~

Packing materials
Waxes (water repellency), Inks,
Polyolefins, Adhesives

Sy

\.

26.11.2015 Thomas Funke Seminar MOSH MOAH analyse 6

&



What is mineral oil ?

l Mineral oil '

4

MOSH Mineral Qil Saturated Hydrocarbons
(ca. 65-90 %)

Aliphatic fraction

Paraffinic (open chain, mostly branched)

and naphthenic (cyclic) hydrocarbons

Distribution of chain length in printing inks is
centered at C17 — C19

26.11.2015
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Aromatic fraction

N

MOAH Mineral Qil Aromatic Hydrocarbons
(ca. 10-35 %)

1 — 4 aromatic rings, partly hydrogenated,
mostly highly alkylated

Structures have different degree of alkylation,
alkyl side chains differ in length and branching

oo
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Additonal approach

June 2010
2 days Workshop of the Federal institute for Risk assessment (BfR) and the
Cantonal Laboratory of Zurich

7 BFR Mineral oil analytic T L ol

Bundesinstitut fir Risikobewertung

% Themes : Methods for the MOSH und MOAH analytic (GC-FID, on-line HPLC-GC-FID, GCxGC)

Occurrence and risk assessment

September 2011

Conference “Mineral oils in food packaging - developments and solutions”, Berlin, BfR
International discussion round with 400 participants
Toxicology, Analytic

November 2011

Method development kit for mineral oil, BfR
Different samples: Rapeseed oil; Mixture of Mineral oil; Mixture of n-alkanes;
Extract of recycled cardboard; Mineral oil contaminated rice

Full description of the mineral oil kit
Standard operating procedure (SOP) of the ,Manual“ method Mineral oil contaminated
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Decision support project (BMELV)

Recycled Paper — Appropriate for Food Packaging?

> LAusmalf der Migration unerwinschter Stoffe aus Verpackungsmaterialien aus Altpapier in Lebensmitteln®

BMELV (Federal Ministry of Food, Agriculture and Consumer Protection) Project 09HS012 (2010-2012)

see: http://download.ble.de/09HS012.pdf

Confirmation of the results
» Food from the retail 119 samples study:

119 dry food samples packed in recycled board were stored at room temperature and analyzed
at the best before date or after 1.3 years storage at the latest

Max. amounts in food: MOSH : 100 mg/kg MOAH: 16 mg/kg
Main average results : MOSH: 17 mg/kg MOAH: 3 mg/kg

> Migration study — storage experiments

After 2, 4 and 9 months storage at room temperature the food was analysed for migrated contaminants
Migration in food directly packed in cardboard (% of potential):
MOSH: 35 mg/kg MOAH: 7 mg/kg (< C24: 65 to 80 %)

Functional barriers foils in this experimental setup :
= PE no barrier for long term storage

= PP no barrier for long term storage

= PP/acrylate no absolute barrier

= PET tight barrier, with and without Al metallization

Thomas Funke Seminar MOSH MOAH analyse 9
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http://download.ble.de/09HS012.pdf
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»Packaging materia
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o DIPN: max. 39 mg/kg
& 1500
o
oo
<
o
£ 1000
recycled fibre
500
contaminated fresh fibre
fresh (virgin) fibre l k “
0 TTITTTTTTTT TTT TTTTTT LRRRRARERRARRLERENNAIRENERNRR RN ANRRER L RR RN RLERRRRRARANARES -&W-WP*WWMMU"W n
H@:ﬁmﬁ33333aa%xﬁagaggggggggggggggg
26.11.2015 Thomas Funke Seminar MOSH MOAH analyse 10 6\g



»Dry Food“

70
= MOSH (C10-25) 1,2 mg/kg from printing ink
without barrier
60 |
m MOAH (C10-25) n.d.(LOD = 0,05 mg/kg)
50
o
S 4 |DIPNAmount |mg/kg food
‘:n 76 Samples n.d. (<0,2)
3 e oo
g ° e from recycling cardboard
without suitable barrier
20
10
contamination
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Chocolate from advent calendars

Stiftung

Warentest
November 2012
>  The Goods Testing Foundation (Stiftung Warentest) has tested chocolate from advent cale

and found that they contained mineral oils ﬁ .

MOSH,POSH;PAO [EES oy 1
24 samples |MOAH (mg/kg) ll24 samples ’ %;%
- (mg/kg) “‘_, -

15 samples <0,5 21 samples >0,5-10
6samples >0,5-3 3samples >10

3samples >3 (max.7)

photo:dpa

8 samples with mineral oil from other sources == |ybricating oils

> Federal Institute for Risk Assessment (BfR) has conducted an initial evaluation to establish
whether mineral oils in chocolate can pose a health risk

> Itis possible to avoid such contamination, because there are calendars where none of these
substances was found in the chocolates
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»Advent calendars“

45

10

| mMOSH (C10-25)

2012 MOH from
printing ink

15

.~ mMOSH (C10-25) 2013

40 +

10
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partially with barriers

low basic load with MOH
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Additonal approach (QM based)

Quality management

> Proficiency Test March 2013 organized from Institut Kirchhoff Berlin

>

-17 laboratories

- 4 different samples (chocolate, recycled cardboard, rice, hazelnut oil)

German reference office for food proficiency testing and reference materials
(DRRR) (commercial provider)
a. Mineral oil in cardboard

Mineral oil in food

Mineral oll in fatty foods

Mineral oil in Edible fats & oll

Migration of mineral oil from cardboard - migration of mineral oil in the
simulant: Tenax

©coooT

More info: www.drrr.de

Thomas Funke Seminar MOSH MOAH analyse 14
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Additonal approach (QM based)

» Collaborative trial, CEN, April 2015 organized from ITERG, France

- Mandat M/243by European Commission to CEN (CEN/TC275/WG13)

- ,Vegetable oils and foodstuff on basis of vegetable oils- Determination of
mineral oil saturated hydrocarbons (MOSH) and mineral oil aromatic
hydrocarbons (MOAH) with on-line-HPLC-GC-FID analysis

- 12 laboratories (from 6 European countries)
- 8 oil samples (4 sunflower-, soybean-, olive-, olive pomace-, palmoils)
- 2 food samples (mayonnaise, margarine)

- partly with epoxidation and ALOX-Purification
+» Conclusions:
- palm oil or olive oil need an epoxidation step for the MOAH content determination

- Horrat values and considering as acceptable a value of 25 % for the reproducibility
relative standard deviation for this specific determination

LOQ should be fixed at 10 mg/kg for MOSH and MOAH

Thomas Funke Seminar MOSH MOAH analyse 15 ‘\g



Cosmetic products

May 2015

Goods Testing Foundation tested 25 cosmetic products
(creams, baby care and lip care products, body oils, hair waxes and
vaseline)

All samples contained MOAH amount in range of 0.005 % to 9 %

The Federal Institute for Risk Assessment (BfR) reported by up to 5 %
MOAH content

MOAH are especially problematic in products for lip care because these can
be swallowed for the most part

(&
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»Cosmetics (Lip Care products)“
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2016 — MOSH/MOAH Discounter
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1232017 ‘Aldi verlangk Lebenemitts! ohne Mineraldiverunreinigungen | foodwalch

watch®

die essensretter

Aldi verlangt Lebensmittel ohne
Mineraldlverunreinigungen

03.03.2016

Alle L i die als Ei ke von Aldi Siid verkauft werden, miissen
in Zukunft frei von geféhrlichen MineralGlverunreinigungen sein. Das hat der
Discounter von seinen Zulieferbetrieben verlangt, In einem Rundschreiben,
das foodwau:n hsum offentlich machte, forderte Aldi seine Lieferanten auf,

ifen, welche die Eil dieser Vorgabe im
Lebensmittel ( ) slcherst.ollan

In dem Schrelben vom Februar an alle Lieferanten heilt es: ,Die gesundheitliche

Unbedenklichkeit von Lebensmitteln ist ein zentrales Anlxegen von Aldi Sud. {...) Aldi

Sid hat das Ziel, dass bei den 1 des Food keine
Mi o ile im L i sind. Aus diesem Grunde fordern wir Sie auf,

ffen, welche die Ei dieser Vorgabe im Lebensmittel bis zum Ende des MHDs,

bzw. bei fnschem Obst und Gemiise bis zum er des ( )Aldl
Siid wird die Umsetzung der MaRnahmen priifen und bei zukiinftigen Kal i i
[Hervorhebungen im Original]

Aldi Siid dreht Lebensmittelwirtschaft den Ol-Hahn zu

Die neue Vorgabe von Aldi Siid, einem der gmmen Handelskonzerne Deutschlands, ist ein echter
Pauksnschlag fir die Branche. Nach | Her muss die L endlich ihre
und Ver sauber machen. Kr und adi

Mlnera!olt in L sind i ~ und sie sind technisch vermeidbar. foodwatch fordert
daher: Es ist hdchste Zell dass Edeka, Rewe, Lidl und Co. dem Vorbild von Aldi Stid folgen.

;S

*  Giftige Mineraléle - raus aus Lebensmitteln! watch
y 116564 Unterschriftenaus @ () S

In vielen Lebensmitieln befinden sich gifige Mineralle. Schreiben Sie jetztan

den EU. MEHR ERFAHREN
Vorname Nachname PLZ ort
Stralle Nr. E-Mail-Adresse

Datenschuizhinweis [(mmacren ]

Zahlreiche Tests finden Mineralélverunreinigungen

Mineraléle sind die grote Verunreinigung im menschlichen Kdrper. Sowohl die Europa\sche
Lehensmme\slcherheilshehome (EFSA) als auch das tun
(BfR) verweisen auf das gende und er adi Potenzial i Mlneralule (MOAH).
In den vergangenen Monaten waren in einer ganzen Reihe von Tests Verunreinigungen in Lebensmittein
offentlich geworden — Oko-Test fand sle m Dr Oetker-Produkten, das Bayerische Landesgesundheitsamt in

dern, Stiftung dlen. Im Januar hatte die Marke ,Lafer. Lecker. Leben” von TV-
Koch Johann Lafer wegen hohsr MOAH Wena den Verkauf einer Pfeffer-Spezialitat (,Malabar-Pfeffer
schwarz®) gestoppt.




2017 — MOSH/MOAH
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Wie ist die entsprechende Gesetzeslage?

Da sich bei krebserregenden Substanzen keine gesundheitlich unbedenkliche Aufnahmemenge
definieren Isst, bewertete die Europdische Behrde fiir Lebensmittelsicherheit (EFSA) die Aufnahme
von MOAH durch die Nahrung generell als unerwiinscht. Auch nach Einschétzung des BfR sollte kein
nachweisbarer Ubergang von MOAH auf Lebensmittel stattfinden und ist — soweit technisch mach-
bar — zu minimieren. MOSH/MOAH stellen jedoch unter iiblicher

heiten nach iti i kein akutes L ittelsi i dar.

Aufgrund der komplexen Fragestellungen gibt es bislang keine gesetzlichen Regelungen oder Grenz-
werte fiir Mineraldlriickstande in Lebensmitteln. Es liegen lediglich nationale und européische
Entwiirfe fir eine mogliche Gesetzgebung vor,

Lidl und der Umgang mit MOSH/MOAH

Auch ohne gesetzliche Vorgaben arbeiten wir seit Jahren konsequent an einer Vermeidung von MOSH/
MOAH-{ibergangen in Lebensmitteln, um unsere Kunden praventiv vor mdglichen Spatfolgen zu
schiitzen. Einige Lasungsansétze haben wir teilweise bereits seit geraumer Zeit umgesetzt. Bei unse-
rer Optimierung gehen wir in zwei Schritten vor:

*  Gemeinsam mit unseren Lieferanten betreiben wir intensive Ursachenforschung. So wird
intensiv an der Erkennung der maglichen Eil geforscht, um ig eine
Kontamination von Lebensmitteln mit diesen Stoffen zu vermeiden.

«  Gemeinsam mit unseren Lieferanten setzen wir gefundene Lsungen um, wie z.B. funkti-
onelle Barrierel: i i bzw. auf Frischfaser
oder Folienstandbeutel bei Risikoartikeln wie Reis, GrieB, Cerealien.

Dariiber hinaus haben wir mit unseren Lieferanten definiert, dass in unseren Lidl Eigenmarken
maximal ein MOSH-Gehalt von 2 mg/kg und ein maximaler MOAH-Gehalt unterhalb der Bestim-
mungsgrenze vorliegen darf. Dies entspricht den aktuellen Entwiirfen fiir die geplante Gesetzgebung
in Deutschiand und der EU. Die Erreichung dieser Zielvorgaben ist ein kontinuierlicher Prozess, den
wir schon vor Jahren begonnen haben.

liberblick 2.3 MOSH / MOAH

Ziel Mirimigrung von Mineraklrickstinden in allen Lebensmitteln: A
MOSH-Gehalt max. 2 mg/kg SChne““
@ MOAH-Gehalt < Bestimmungsgrenze maglich
Sta”punm Erste intensive Beschaftigung mit dem Thema Minerak Irlickstinde 2009
o in Lebensmitteln nach Bekanntwerden der Prohlematik.
Heute Zahireiche MinimisrungsmaBnahmen sind bersits umgssetzt, Januar

vor allem im Bareich Vermackung. 2017




Basics of the LC-GC Technique

The method was developed from Konrad Grob and Maurus Biedermann at
the Kantonales Labor Zurich.

Axel Semrau modified the method and brought it to routine labs
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LC GC coupling

Heart-cut technique

LC as sample preparation for GC

— LC: High sample capacity=> Clean-up, separation of the matrix
— GC: High separation efficiency, selective detectors

Mostly normal phase LC or SEC for GC-compatible solvents
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Why do you need HPLC-GC for MOSH-MOAH?

No GC separation between MOSH / MOAH on an apolar GC
columns possible

Cho
1
Crude oil 25| |cho LubricatingChe White
fraction oil paraffin oil
2 MOSH 1
12
12

12
0 14 16 /
14 16 4 16
Pear
5

BF
6B| |TBB
9B
J <05 %
- T L : _-I_ |||||||| T T T T T T T T T T T T T T T T T T T 1 : T T I-" T T
7 10 13 16 7 0 13 18 7 10 12 18 19
Time (min) Time (min) Time (min)
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(NP)LC-Conditions

2 mm-columns

— Sufficiently high capacity for sample and matrix

— Group sizes manageable

— Flow rates: 200 - 500 pL/min = optimal GC-transfer rate
— Intermediary detector for control

— Time or signal-controlled fractionation

After transfer often back-flush used with polar solvent
— Example: direct injection of oil > example: removal of triglycerides
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Requirements for the LC GC coupling used for

MOSH/MOAH analysis

- Has to work with a FID as detector

- Must be compatible with at least 2mm colums, smaller diameter is not possible
- Solvent Hexan/Dichlormethane must be possible

- No discrimination of C10

- Up to C40, better C50+

- Heart-cut technique

- Easy to handle

- Robust

- 2 LC Fractions in one run should be possible

All this requirements can only be fulfilled with a LCGC solution based on
retentiongap technology, Solvent split techniques based on aPTV system are not
suitable.
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Understanding the principle

Extraction of food / paper with hexane and hexane / ethanol

Maybe after concentration, direct injection into NPLC-GC-FID

— 2,1 mm x 250 mm Restek Allure 60 A

— Column suitable for fatty foods
» 20 mg Trapping capacity Triglyceride ca. 50% of the column-> Trapping function

Pragmatic verification standard:

Cholestane - End of MOSH
TBB - beginning of MOAH
Perylene - end of MOAH

hoch- MW Paraffine
— tief- MW Paraffine
hoch alkylierte
alkylierte
Polyaromaten
gesattigte
Wachsester

Naphthene
Benzole

«—injection

—

C11: Volatile component (MOSH)
Pentylbenzene: Volatile component (MOAH)

Cholestan ——
tri-tert. Butyl ——
fenznl

Perylen ——

Verifizierungs-Standard



Absorbance

LC-gradient

- Separation of MOSH and MOAH with Hexane/CH,CI, gradients
« UV-detection (230 nm)

- Gradient tracking

« 2 fractions with each 450 L

[AU]
1,4 < > — G:\TEXT\UE

Back-flush

1,2+

1,04

16,71 7

0,8

o
T

A

MOSH M

0,6

Perylene
/

4,99) 4

4B6 2
57 3
5

—"
5,88
J

0,4-

0,2+

255 1

0,0 I AL

Time



GC parameters

450 pL-Fractions in Hexane (MOSH) or Hexane/CH,Cl, (MOAH)
— Different enrichment conditions necessary

C11 and Pentylbenzene are analyzed quantitatively

— 10 m x 0.53 mm retention gap
» Blank, deactivated guard column,
« most suitable: Restek MXT
« Solvent Vapor Exit
« Partial Concurrent Solvent Evaporation

— 15 m x 0.25 mm x 0.25 pym separation column
* No separation of all hydrocarbons isomers possible
 Quantification on signal hill
 Short column, high carrier gas flow (H,)

« Maximum S/N-ratio
» most suitable: Restek RXI-5Sil MS
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LC-GC technique:
Partial Concurrent Solvent Evaporation

TRANSFER STARTS

from HPLC ~ Vapor exit

transfer valve
Detector

On-column
injector

sample liquid l
flooded entrance
of precolumn

T

T

10 m x 0.53 mm i.d. geparation column
uncoated precolumn
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LC-GC technique:
Partial Concurrent Solvent Evaporation

TRANSFER ENDS

from HPLC Vapor exit
transfer valve

Detector

On-column
injector

Most vapors
escape through
vapor exit

Solvent evaporates
from the rear end
of the flooded zone

|

10 m x0.53 mmi.d. geparation column
uncoated precolumn
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LC-GC technique:
Partial Concurrent Solvent Evaporation

CLOSURE OF THE VAPOR EXIT

Vapor exit

= Low
= purge- Detector

=
On-column %f flow

injector

high boiling
components are
distributed over
the pre-column

- ————

solvent holds _—%
back the volatile

e = T N

T

components
(solvent v F 3
trapping) 10 m x 0.58 mm i.d. geparation column

uncoated precolumn
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LC-GC technique:

Partial Concurrent Solvent Evaporation

SOLVENT TRAPPING ENDS |

—

-—

= Detector
On-column %‘F

injector

Concentration of
the volatile
components via
solvent trapping

10m x0.53 mm i.d. gegparation column
uncoated precolumn
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LC-GC technique:

Partial Concurrent Solvent Evaporation

SEPARATION OF THE VOLATILES

Vapor exit

Detector
On-column
injector
high boiling components A A

stay behind , Separation of the volatiles

10m x0.53 mmi.d. separation column
uncoated precolumn
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LC-GC technique:

Partial Concurrent Solvent Evaporation

CONCENTRATION OF THE HIGH BOILERS

Detector
On-column
injector

[

Pre-concentration due
to retention of
stationary phase
(retention gap
rechnique)

10 m x 0.58 mm i.d. geparation column
uncoated precolumn
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LC-GC technique:

Partial Concurrent Solvent Evaporation

SEPARATION OF THE HIGH BOILERS

Vapor exit

Detector
On-column
injector ~

10 m x 0.53 mmi.d. ggparation column
uncoated precolumn
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The interface — CHRONECT LC-GC

Axel Semrau®

To be connected with any GC
1 or 2 channel operation

Complete CHRONOS Integration
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General System Design

it]

Agilent 1260 with UV-det
Agilent 7890 GC with FID
CTC PAL

Clarity

Chronos
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Samplelist using Chronos

L Chronos - New Sample List* - [} X
[ Main menu (<] : _ 3 . g
— Sample Analysis Method Comment Source Tray Source... 4 Inj.Volume [pL] 1.Fractionstar.. 1.Fractionl.. 2.Fractionstart[... 2.Fractionlength[s] LC Runtime [s]

1 C:\Use.sh.cam MOSH/MOAH Trayl 1 50 2 90 4.5 30 2100

| 4}__‘ Add 2 C:\Use.sh.cam MOSH/MOAH Trayl 2 50 2 90 4.5 30 2100

— ) 3 C:\Use.sh.cam MOSH/MOAH Trayl 3 50 2 90 45 30 2100

[=] 4 C:\Use.sh.cam MOSH/MOAH Trayl 4 50 2 90 4.5 30 2100
5 C:\Use.sh.cam MOSH/MOAH Trayl 5 50 2 90 45 30 2100
6 C:\Use.sh.cam MOSH/MOAH Trayl 6 50 2 90 45 30 2100

Schedules and run 2
control 1
=N
1!
Method editor List
Settings ‘

Schedule

Overlapped

I:‘ Priority

[ Infinite loop

IQ) Create
< >

Main menu
tiities CombiPAL: not connected 100 % B=——

] Instrument
Solutions

Technology for Your Success!



Schedule for samples

L. Chronos - New Sample List*

= [m] X
M — N
2N e Schedules | Runlog || Diagram | Schedule timetable | Sample status |
Execution
Sample list ( \ SCheduIe 1
‘ [> Start queue I
(X]
1
Queue
| edule 1 queue
[schedul d
£h
Method editor 2 '
Z |
- ; i Dm—
[
2
o
£
0
w
4
|
: (1 -
|
A @ Selected schedule
Start: 2015-11-22 19:17:19 |
End: 2015-11-22 22:51:04 3
Remaining: 03:33:45 !
= @ All schedules 0:00 0:16 0:33 0:50 1:06 123 1:40 1:56 2:13 2:30 2:46 303 320 3136 3:53
Runtime [h]
Start: 2015-11-22 19:17:19
End: 2015-11-22 22:51:04 Al sample list line
Remaining: 03:33:45
Click on asample to viewthe corresponding sample list entry
Al Runstatus
AL status:
Remove | Next action in:
Runtime: 00:00:00
3 Currently running:
( \
Main menu
Utiities CombiPAL: not connected 100% [v] (B =
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Method in Chronos

L. Chronos - New Sample List* - m] X
[Mainmenu  [<] —
| General || pe
Method
Information and settings
Sample list
File name: C:\Users\Public\Documents\Chronos\Methods\Demo\LC-G| Method fingerprint: D70AC65 [] overwrite device settings
T Method name: | LC-GC Dual Channel Method Show invisible task properties
Description: A v]
Schedules and run et Al &‘
control [ Error method
! 4l Columns
b __:
Method editor Name Token Cell type Variabletype Visible Editable Sortable Standard value ~
Comment %COMMENT% Text O
3 DS method Source Tray %TRAY% Tray with vial Tray1:1
Inj. Volume [pL] %INI_VOL% Decimal number 10
et ) [ui] ) O
1. Fraction start [min] % 1FR_START% Decimal number O 2
1 Fractinn lannth [e] | 941FR | FNoA Pasitiva numharar 7arn (71 M en ¥
< >
() (=
Tasks Properties
Task Description ~ Name Value Visible A
1 Acquisition Clarity GC Enabled True
2 Acquisition Clarity HPLC Runtime [s] 2
3 WaitOverlapped  Kurze Wartezeit, damit alle Gerate ihre Methoden haben. RespectRuntime False
4 WaitForstartSignal GC muss ready sein. ST
. AcqService Clarity
5  WaitForStartSignal HPLC muss ready sein. Es werden nicht alle Nicht-Ready Zustan
\ z Instrument 2
6 CleanSyringe LinkedInstruments
7 Injection HPLC starten StartDeviceIndex 0
8 SetOutputSignal  GC starten SoftHandshake False
9 CleanSyringe SequenceType
10 CleanInjector SampleType
11 MoveToHome Path %DIR%
12 WaitForStartTime Warte bis xx Min nach der Injektion fiir 1. Fraktion FileName %FILE%
13 TriggerValve Position 2 Samp:eNa]me
SampleVolume 0
14 WaitOverlapped  Transfer der Fraktion fir y Sek. o =
: o 5 SampleWeight 0
15 Jilcdaivaye osition % InjectionVolume %INI_VOL%
Position %VIAL%
Task type: InstrumentMeth %GC_METH%
( r ( ProcessingMeth
== Remove & Move down
+ ‘ ) ‘ ) 4 ) CalibrationFile Y
Main menu
Utiities CombiPAL: not connected w% v ===

] Instrument
Solutions

Technology for Your Success!



The system in reality

Axel Semrau®

Chronect LC-GC System
fiir die MOSH/MOAH Analytik

CHROBEST™
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How the chromatograms look like :

e« MOSH + MOAH in the same GC-run

= C\Clarity \LC-GC_GC\Data\110914\Ref_Rets01 - FID 1
€ty L C-GC_GCDatal110914'Ref Revs01 -#10 2
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Status instrumentation 2017

> 50 systems installed in routine labs in Germany, Austria, Benelux, France

> Service and support by Axel Semrau; SIM GmbH; Instrument Solution;
Sugelabor

> Development of FAT and SAT procedure by Axel Semrau

> Further automation options and improvement of the methodology

> First european regulation

DIN EN 16995:2016-05 Draft :

Foodstuffs - Vegetable oils and foodstuff on basis of vegetable oils -

Determination of mineral oil saturated hydrocarbons (MOSH) and mineral oil

aromatic hydrocarbons (MOAH) with on-line HPLC-GC-FID analysis; German

and English version prEN 16995:2016

will be finished in 2017

] Instrument
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New Developments for MOSH/MOAH

« Fract and Collect option for further
identification of MOAH fraction toexample by

GCxGCMS
- Automated expoxidation

] Instrument
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Fract and Collect Option

 Requires additional valve on the system

 Requires PAL RTC

« Complete integration in samplelist

« Collects a complete Fraction (MOSH or MOAH; selectable by user)

« Fraction can be used for further identification of compounds using
other techniques like GCxGC TOFMS or NMR
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Solutions
Technology for Your Success!



Coffee + Jutebag
GCxGC/TOFMS

jutebag . coffee

C, alkylated Naphthalenes C, alkylated Naphthalenes
" E i
Www I

PR TN .f R

1C and 2C Dibenzothiophene Dibenzothiophene 1Cand 2C Dibenzothiophene

Dibenzothiophene

7/ /z 184 19 212 - Dibnzothiophne, 1-2C aIyIated Dibenzothiophenes, 4C alkylated Naphthalenes

1Cand 2C Biphenyl 1C and 2C B|phenyl

\"N'#ﬁr“"ﬁ b W " ~,~£:',.mw |

/ ) ' \4; \
Biphenylﬁbenzmcuran [ Phenanthrene 51 benzofuran

Blphenyl Phenanthrene
Dibenzothiophene

Dibenzothiophene
Acenaphthene Acenaphthylene

Acenaphthene

m/z 152 154 168 182 196 Blphenyl 1-2C Blphenyl Acenaphtylene Acenaphtene leenzofuran leenzothlophene
Phenanthrene




Automated Epoxidation

« Requires additional modules like centrifuge; solvent reservoir;
tools

 Requires PAL RTC
 Modification of manual method for better automation
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Why Epoxidation ?

MOAH ?

B-Carotin !

16
[min.]
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Selective derivatisation of matrix compounds

> Olefine are derivatisied to be removed during LC

> Epoxidation using mCPBA o

| _OH

R R

Jaw IS

OQO\jH O H
—

R )F@ Rl Q pe

H2_<R4 FZ&<F{4
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Automated Epoxidation

Extraction of
sample with
hexane

* No solvent exchange necessary

« Epoxidation direct in Hexane instead of
DCM

« Ethanol as solvent for mCPBA

Solvent
exchange to
DCM

Dissolvation of
mCPBA in
ethanol

i

Sample cooling

00°C - Complete automation is possible!
P N
Epoxidation Epoxidation
(15 min) (15 min)
[ auerening i Querchig vt - Quenching using Na,S,0;
%/ — @ @
J
[ Solvent
exchange to

hexane

i

LC-GC-FID LC-GC-FID
49
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Example Palmoil

— C:\Clarity \LC-GC_GC\Data\MKW\20150918\3A_MOAH - FID

ISTDs

40-

30

Voltage

20

B-Carotin

0 T T T T T
4 6 8 10 12 14 16
Time [min.]

— C:\CLARITY\LC-GC_GC\DATA\MKW\20151104\PALMOL._REAK - FID
— C:\CLARITY\LC-GC_GC\DATA\MKW\20151104\PALMOL_BAM_REAK - FID

25

204

Voltage
G
?

MOAH
(35 mg/kg) | I\

- oA b J\Mﬁ:ﬂ%ﬁg A_A,»,_,AMJLWJ h \Au\,

[min.]



« LCGC-FID is a routine method for the analysis of MOSH/MOAH
 Runs in a lot of routine labs 24/7

« Further automation steps were developed to reduce manual
interaction

« Service and support infrastructure is available by a strong network
of different partners
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Thank you for your attention!
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