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a wide range of products deriving from petroleum distillation fractions

MOSH MOAH

Mineral oil saturated hydrocarbons Mineral oil aromatic hydrocarbons

o o oo

mana ring aromatics, parily hydrogenated (right side)

rralkanses branched alkanes

@@@@@“ *

mona-raphthenes di-naphthencs

R R
R
o Q Q

_n_al kane 3 ring aromatics, party mdrogenatad (Pght side)
- isoalkane Aromatic hydrocarbons, mainly
- cycloalkane alkylated
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Biedermanret al, JAgricFoodChem 2009, 57, 87113721
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CHALLENGES in MOSH/MGCaktdlaysis

JRGroficiencytest 2023 on oliveoil

JRC TECHNICAL REPORT

Determination of MOSH and MOAH
in edible oil

Proficiency Test Report
JRC FCM-22/01
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Measurement result ranges reported by participants

Assigned value (x,,): solid black line; Assigned range (x_, + U_, (k=2)): dashed blue lines; Acceptance range (x,, + 2 0, ): dotted red lines.

4mmm Expectedvalue

Bratinova S.,Robouch P.,CordeiroRaposo, FBeldi G.,Senaldi C., Karasek, L. aktbekstra E. Determinationof MOSH and MOAH &dible oil, EUR 31478 EN, Publications Office ofBhempeanUnion, Luxembourg,
2023, ISBN 9782-68-02137%8, doi:10.2760/208184, JRC133284.
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Easier
interpretation

GG&GC benefits for MOSH and MOAH analysis
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Journat of Chromatography A 1624 (2020) 461236 Various attempts were made to remove the olefins from the
MOAH in the liquid preseparation step. Zoccali et al. [25] added
a second HPLC column with silver ions to improve the separation
Journal of Chromatography A between the MOAH and the polyunsaturated olefins, Squalene was
retained beyond the MOAH with up to three aromatic rings, but
not beyond the larger aromatic ring structures, among which are
the well-known potent carcinogenic species. Furthermore, a large

part of the isomerized squalenes and most of the sterenes are

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/chroma

Epoxidation for the analysis of the mineral oil aromatic hydrocarbons eluted earlier [26]. From untreated silica gel, mono- and some di-
in food. An update enes fall into the MOSH fraction [27]. In fact, since the MOAH as
Maurus Biedermann, Celine Munoz, Koni Grob* well as these interferences are eluted in broad HPLC retention win-
Official Food Control Authority of the Canton of Ztrich, PO Box, CH-8032 Zurich, Switzerland dGWS. the Chfﬂn]atﬂgfaphic SE‘DHI’&tiUn does not seem pI'OITliSiﬂg.

“and as | observed that this truth, |
think, therefore | am (COGITO ERGO
SUM), was so certain and of such
evidence that no ground of doubt,
however extravagant, could be alleged
by the sceptics capable of shakingiit, |
concluded that | might, without scruple,
accept it as the first principle of the
philosophy of which | was in search.”

René Descartes (Discourse on the Method)

21
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__,| Saponification+L/L | HPLC purificatio HPLESGGGFID
extraction (C6) analysis

Allure Silica(250 mmx 2.1 mmi.d. x
5> Yd,, 60 A Restelk

HPLC
— = s GCKGC)

C6/DCM gradient 1
( ] ]
m @ Gradient I 0 min 100% C6; 16 min 65% C6 35% DCM at 0.3 mL/min

MOAH MOSH 22

Non-purified oil extract
(after saponification)
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__,| Saponification+L/L | HPLC purificatio HPLESGGGFID
extraction (C6) analysis

HPLC
— = - GCKGC)

C6/DCM gradient 2

Non-purified oil extract
(after saponification)

Gradient I 0 min 100% C6; 16 min 65% C6 35% DCM at 0.3 mL/min
Gradient 2 0 min 100% C6; 1c54.5 min 98%C6 2% DCM; 14,33 min 95%
MOAH C6 5% DCM at 0.3 mL/min 23
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__,| Saponification+L/L | HPLC purificatio HPLESGGGFID
extraction (C6) analysis

HPLC
— = - GCKGC)

C6/DCM gradient 2

Non-purified oil extract
(after saponification)

Gradient I 0 min 100% C6; 16 min 65% C6 35% DCM at 0.3 mL/min
Gradient 2 0 min 100% C6; 1c54.5 min 98%C6 2% DCM; 14,33 min 95%

ifi ’ ' 24
Purified MOAH C6 5% DCM at 0.3 mL/min
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An alternative purificationethod  (#acesss

FI SEVIER

Contentz lists available at CcienceDir=ct

Journal of Chromatography A

joumal home page: www .elsevier.comidocate/'chroma

Purification of mineral oil aromatic hydrocarbons and separation based on
the number of aromatic rings using a liquid chromatography silica column.
An alternative to epoxidation

Aleksandra Gorska ®, Grégory Bauwens *, Marco Beccaria °, Giorgia Purcaro ™’

MOAH fReocowaryd PuRfitdteatio!

MOHBA
82%+ 10%

94%= 2%

Epoxiiainn

performic agitl

+/16%

—

LCGA GGFIDIMS & | . =

- .i

Very goodremovalof carotenoidsand squalene

Otherterpenoidsare lesswell removed é
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The LC purificatiomethod alsoallowsto separateand guantify MOAHbasedon their number of
aromaticrings.

Py
-

HPLC-GC-FID = most common system for MOSH/MOAH analysis

C6/DCM gradient 2
C6/DCM gradient 1

MOAHwith 1-2.5aromaticrings

MOAHwith 3 aromaticrings and more

Lii— —'%)
————

HPLC

Silica column
mm = i. *x

=

< GC(xGC)
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LGGGGC: An alternative purificationethod
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HPLC
2091

BRUGES
BELGIUM

e M . :
Normal-phase HPLC as a superior alternative to epoxidation for biogenic
interferences removal in mineral oil aromatic hydrocarbon analysis in food

Aleksandra Gorska', Grégory Bauwens', Marco Beccaria?, Giorgla Purcaro’

The LC purificatiomethod alsoallowsto separate
aromaticr

f Joux A Tech, Ui ige, B
2 Department of Environmental and Prevention Science, University of Ferrara, Via L, Borsari 46, 44121 Ferraro, ialy

.
-
— —> 5 rere B
s MOAH  MOAW é
Taction 12AR =348
SPIKED VEGETABLE SAMPLEF (L] L GC{*GC)-FID/TOFMS)
OIL EXTRACT COLLECTION OF MOAH (TOTAL OR 1-2 AR & 23 AR) [0 MID PGLAR = APOLAR GOLLMMN SET [3]
emsronor eexce e
Tt o s sosreni i ! o
tollwng I * ot Al sl 30 i 1 08 mmi + Colurmn s & a0 1) i " | s
e e T, S e
MOSNMOAN | taral Eandn  Swenand) eauoed W BACKUSR . MOAH coliectad batwean 44 & 53 min e S R
(Resiok 431070]  minesal ol walvas and an HPLC coaction 100 min.
HPLC-GC-FID = most common system for MOSH/MOAH analysis RESULTS & DISCUSSION
I. PURIFICATION EFFICIENCY II. SEPARATION BY NUMBER OF AROMATIC RINGS
MOAH FRACTION - PALM OIL TOTAL MOAH [SUNFLOWER OIL) MOAH WITH 1-2 AR MOAH WITH 3 AR

HPLC
-

Non-purified oil extract
(after saporification)

GC(xGC)

1499.92
0084

CONTEXT

% Mineral ail aramatic hydracarbons (MOAH) are
patroleum-derivad food comtaminants that
ore associated with genotowle properties,
partiularly MOAH with =3 aromatic rings (AR)

sample preparstion procedure, depending on
the matrix

% The reference mathod for MOAH analysis if
vegetable oils is the IS0 20122:2024.

WORFKLOW FOR THE PURIFICATION OF TERPENIC INTERFERENCES FROM MOAH BY HPLC ON SILICA [3]

J—
depending onthe fat contant o the malrs 2] poider

MO st i3 peormed wing LG s : ‘.,.,
GC(=GC)-FID aftar @ more or less complax I r0aH

INTRODUCTION

CHALLENGE

% Food matrices contain terpenos, which share structural similarties ta MOAH, but are
often more bundant than MOAH  overload GC chromatogram, making MOAH
determination difficult

# Thase interferences are ususlly (partially) ramoved by epexidation

o carotenes)
+ Epoxidation is not selective and Leads to 20-40 % lossas of MOAH (particularty of
M & Currently, there is & de facto lmit on total MOAH i e o olte onde)
MOAHWith 1-2.5arc e e
N GOAL OF THE WORK

N

L = L

palen ot .
spikad with PAHz and MOAK apikod with PAHs and MOAN

MATERIALS & METHODS

PRELIMINARY OBSERVATION
When eluted on a silica celumn, MOAH:
1. Show an elution arder by number of arematic rings

2. Elute earlier than some terpenic interferences (squalene,

To validate an HPLC fractionation method ...
+ That removes interferences from MOAH

* That separates MOAH based on their number of
AR

The HPLC purification method was efficient at removing carotenes strongly

C6/DCM gradient 2 ;
C6/DCM gradient 1 [— 2 T | )
199988 29985 8 A i I“

The used elution gradient allowed to fractionatz MOAH into 1-2 AR and 23 AR, allowing their separate injection inta the

= overloading the GC chromatogram of the MOAH fraction of palm, as well as GC or GC+GC systam. This offers First, it allows af 23 AR MOAH

Silica column squalane, present both in palm and olive olls. Smallar tarpanes present in {i.8., the genotoxicity-associated fraction) without requiring GC=GGC analysis. Sacond, it provides a praparative

250 mm = 2.1 mmid. =5 pmd, sunfloser oil and L{not shown as not rich In one however not spproach to cbtain MOAM fractions enriched in either 1-2 AR or 23 AR compounds, enabling, for example, their
ramovad co-elutie i HPLC. separate toxicological assessmant.

Ill. RECOVERY & COMPARISON WITH EPOXIDATION (ISQ 20122:2024 METHOD FOR MOSH/MOAH IN VEGETABLE OILS)

AND v
CRRA I - Partermic Ac in-t)

AN

zzgarsceggy
EE i!
H

i
H

-

I

c The recovery of PAHs and MOAH intsmal
e standards. wos much mere consistent with
- the proposad HPLC  purification  method
compared 1o the e epasidation procedures
usad as refarance.

v [sa8] N 3% )y conprast 1o epoidation, ma preferential
105505 of compaunds with a higher degrae of
unsaturation were observed.

MOAH racovary (%)

+ The propo: icarti he removal
of major terpenic interferences, such as carotenes and
squalene, and allows the fractionation of MOAH into 1-2 and
=3 aromatic ring subgroups.

* Compared to spoxidation, it provides mors consistent
recoveries  without  selective losses of unsaturated
compounds.

TELTRRRRRNNY] e T R rcomti sroved i comtmmy | o et st sy crats o A s
S3FFEagtiecgy sunFomeROLpen 257035 samples and complied with the and offars a tool for both quantification and preparative
£ =2 H R —— requirements of the JRC guidance for inolation of genotoxicologically relavant MOAH fractions.
A intond[5] * Lastly, it employs the same HPLC system (column, eluents)
REFERENCES as conventionally used for MOAH analysis. 2 7
T ok SUpoeted By el 84 1 REchercha 56 31508 (RS} POR
e I et Toadnah L1725
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Work inprogress
Exploring different column selectivity

Olive oil + Refined Palm oil + Unrefined palm oil + Sunflower oil

Masses: S(1

1000 2000 3000
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1000

1 Silica
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Work inprogress
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Gradient O min 100% C6 to 95/5 C6/DCM at 0.2%/ 5in at 0.3 mL/min
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Work inprogress
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SFC/G&GC for MOSH and MOAH analysis
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SFC/G&GC for MOSH and MOAH analysis

SFEPDA

Total MOAH

s Rl
| MOAH fracti
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MQOAH fracti
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MQAMH fraction 6
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MQ@AH fraction 8
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MOAH fraction 9




