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GCxGC an opportunity for simplifying
sample preparation or an extra
difficulty in food analysis?
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\SEPARATION & QUANTITATION

SAMPLE PREPARATION

SAMPLING

» Handle Matrix complexity

Selectivity (e.g., targeted)
Representativeness (e.g., untargeted)
Greenness (e.g., miniaturization)
Automation

Sustainability
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Chromatography:

» Maximize separation resolution

J. Pawliszyn, Comprehensive Sampling and sample preparation, Elsevier, 2012 4
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Comprehensive Two-Dimensional Gas Chromatography

@ 1991 GCxGC using an On-Column Thermal Modulator Interface

Zaiyou Liu and John B. Phillips*
Dep of Chemistry & Bi y, Southern lllinois University, Carbondale, lllinois 62901

Detector

Primary column Secondary column
The

“beating heart”
of GCxGC
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Comprehensivé Two-Dimensional Gas Chromatography
@ 1991 GCxGC using an On-Column Thermal Modulator Interface

Zaiyou Liu and John B. Phillips*
Department of Chemistry & Biochemistry, Southern lllinois University, Carbondale, lllinois 62901
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GCxGC plasma FAME:s result. This is not a well-known sample: 65 FAMESs, some
of which totally unexpected.

POLARITY
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s Selectivity of different fibers

Journal of Chromatography A, 1251 (2012) 208-218

Contents lists available at SciVerse ScienceDirect

Journal of Chromatography A

5%
ELSEVIER journal homepage: www.elsevier.com/locate/chroma

Solid phase microextraction coupled with comprehensive two-dimensional gas
chromatography-time-of-flight mass spectrometry for high-resolution
FES R P T I R e e metabolite profiling in apples: Implementation of structured separations for

a VOLATILITY ’; optimization of sample preparation procedure in complex samples™

Sanja Risticevic?, Jennifer R. DeEll®, Janusz Pawliszyn®*

2 Department of Chemistry, University of Waterloo, Waterioo, Ontario, Canada
® Agriculture Development Branch, Ontario Ministry of Agriculture, Food and Rural Affairs, Simcoe, Ontario, Canada
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GCxGC plasma FAMESs result. This is not a well-known sample: 65 FAMEs, some
of which totally unexpected.
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- Selectivity of different techniques

HS-SPME Vac-HS-SPME HiSorb®
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Selectivity of different techniques
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Enhancing headspace sorbent analysis for target analysis in food by
vacuum assisted headspace and/or multi-cumulative trapping

Damien Eggermont, Steven Mascrez, Giorgia Purcaro
Gembloux Agro-Bia Tech, University of Likge, 5030 Gemblous, Belgim

INTRODUCTION

Headspace (HS) sorbent analysis refers to the techniques used to sample HS using a sorbent with varying volumes and surface
significant enrichment factor of the analytes of interest. Solid-phase microextraction (SPME) is the most well-known and widel
fingerprint of the volatiles in the HS. HS-SPME offers significant advantages by minimizing matrix-related inter t ing s
lifespan of both the extraction material and the analytical instrument. Nevertheless, in HS-SPME, the extraction of less volatile &
kinetics and thermodynamic limitations. To improve the overall extraction, several strategies can be used. Stirring the sample inc \
while adjusting the extraction temperature impacts both the kinetics and thermodynamics, but it can be critical for the creat
alternatives are the use of reduced pressure, called vacuum-assisted HS extraction (Vac-HS-SPME), which significantly favors the m:

thus increasing the extraction of the less volatile, and the use of multiple extractions from the same vial, which allows for first ext
then remodulate the equilibrium and favors the extraction of the less volatile. The two fractions are desorbed and trapped together
MS or GC*GC-MS.

Vac-HS-SPME

In single-vial multi-cumulative

VacH3-SOME |
fw = trapping (S8V-MCT-)HS-SPME
" : n N extraction, the same vial is extracted
N L ,.n‘..l__‘,‘l\,d_J_Uutll several times, and the extracts are
collected on a focusing trap that
. rapidly desorbs the entire shot at
3 Fig. 4: Picture of MCT-HS- once into the GC system (Fig.4).
HEERME “é SPME-GC(=)GC-MS instrument

Fig. 2: Chromatogram obtained during Vac-
HS-SPME and regular HS-SPME.
A special cap, provided by ExtraTECH (Greece)
is needed to guarantee the sealing and
maintain the vacuum in the vial (Fig.1).

Fig. 1: Scheme of Vac-
HS-SPME extraction

Extraction yield is higher for MCT extraction compared to an equivalent but
single extraction time (Fig. 5). This effect is more pronounced for VOCs
with less affinity to air compared to oil (high K,) (Fig. 6).

Fig. 5: Comparison of 10" and 30" | [ = |
single extraction vs. 3x10” any
multiple extractions.

For the most volatile compounds, the same
performance can be observed between regular
and Vac-HS-SPME (Fig. 2). The kinetics of
these compounds is rapid; thus, the effect of
using reduced pressure conditions is limited
or even non-existent. For the rest of the
Fig. 3: Heatmaps showing the compounds, the effect of VAC and T° is instead
extraction response obtained  synergic, significantly improving the extraction
using regular and Vac-HS-  efficiency at an earlier sampling time (Fig. 3).
SPME at 30 and 43 °C for
different extraction times.

Arvarai G

Fig. 6: Improvement ratio
against log K(octanol-air)

MCT-HS-SPME increases the extraction yield of the less volatile compounds.

APPLICATION:
Extra-Virgin / Virgin Olive Oil Classification

Paak Assa Ratio ugainst
310" A MT.HS-SPHE

Eighteen olive oil samples —
10 Extra Virgin Oil (EVO)
and 8 Virgin Oil (VO) -were
analysed by Vac-MCT-HS-
SPME. Hierarchical cluster
analysis based on distance
of Pearson’s correlation of
selected VOCs allows to
correctly cluster EVO from
VO (Fig. 8).

1 ] 1 £ i 1 i I
i i i i i i i

Fig. 7: Ratio of improvement of differant Vac-MCT-HS-SPME extractions
(modalities in legend) of 0.1 g of olive oil extracted at 43 °C

When Vac and MCT extractions are combined, a synergistic effect is
observed, resulting in increased extraction yield, especially for low-
volatile compounds (Fig. 7). Notably, long Vac extractions show close to
similar performances to Atm-MCT but significantly less than Vac-MCT for
the same total time.

Fig. 8: Heatmap of selected VOCs of EVO/VO samples analysed by 3x10" Vac-MCT-
HS-SPME (0.1 g of olive oil extracted at 43 °C)

Conclusio

The use of vacuum or multi-cumulative trapping separately increase the extraction of low-volatile compounds. Their combination benefits
from the advantages of both techniques to give a significantly enhanced extraction. This synergistic approach has been successfully tested for
the classification of extra virgin and virgin olive oils in the context of commercial quality assessment.
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GCxGC: Simplify sample prep

T GCxGC plasma FAMESs result. This is not a well-known sample: 65 FAMES, some
of which totally unexpected.
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GCxGC plasma FAMES result. This is not a well-known sample: 65 FAMEs, some
of which totally unexpected.

P » Merge workflows
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Reference Oil (Hazelnut): spiked with FAAEs and Waxes
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L. Barp, F. A. Franchina, G. Purcaro*, P. Q. Tranchida, L. Mondello, Talanta 165 (2017) 598—603.




4.984 (sec.)

3.987

2.9%

-
b
«
o
@
=
i
Z (l'/ " || ‘ '
o
b 1s: C12:0-c:0 Z
o \ TMS- C18:1 e T . N
E‘ T T ]
o
| ‘
; 7
2
o  Etc1s:0
® Ercie0 = ‘ | ‘
=] o
~ @
g =2
%
s
10.003 20.006 30.008

¢ LIEGE université

¢ Gembloux GCxGC: Simplify sample prep

Agro-Bio Tech
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CxGC: Simplify sample prep
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Development of an Innovative Analytical Method for the Analysis of the

# Univarsity of Ferrara, Department of Chemical, Pharmaceutical, and Agricultural Sciences
INTRODUCTION

Qlive oil is one of the mast valued edible oils, both for its nutritional profile and its cultural and economic significance. For this reason, is &
fraud, though mixing it with cheaper oils. As consequence, olive oil is subject to strict international regulations to ensure authenticity and qual
also consumer protection. One key area of quality control involves the analysis of the lipid fraction, including sterols—minor components thi
purity and origin. Sterol profiles can reveal whether the oil has been adulterated with cheaper vegetable oils and help distinguish between di
oil. The International Olive Council (10C) have established an official method to characterize clive oil and detect potential adulterations, T
several key steps: initial saponification followed by liquid-liquid extraction and isolation of the fraction using thin-layer chromatogr
analysis is carried out with gas chromatography coupled with a flame jonization detector (GC-FID). To streamline and accelerate this pi
processed using a Microwave-Assisted Saponification and Extraction (MASE) methed, with purification achieved through solid-phase extractio
to analysis in one-dimensional chromatography (1D GC). This study focuses on improving the greenness of the methed by reducing solvent volumes,
increasing sample throughput, and enhancing the separation of sterols from interfering compounds (Des A, B, and C).

Sterol Fraction in Olive Oil to Detect Food Fraud

Donatella Ferrara’?; Nicola Ruin®; Marco Baccaria®; Chiara E. Cordero'; Giorgia Purcaro?

"University of Turin, Department of science and drug technology, Torino, fealy
2 Gembloux Agro-Bio Tech, University of Liége, 5030 Gemblous, Belgium

MATERIALS & METHODS @

EXHECh 2025

SAPONIFICATION
5 g of olive oil + 50 mL

TLC

— lGCrFID

LIQUID-LIQUID EXTRACTION

3 times using: 80 mL
+70 mL +70 mL of
ethyl ether

2M KOH (EtOH/H20
80:20viv)

loc
METHOD

development in

Hexane: ethyl

ether 65:35 v/v

MASE

1 g of olive oil + 10 mL 2M KOH
(EtOH/H,0 50/50 viv) + 10 mL
Hexane

PROPOSED
METHOD

[

WASHING

SPE

1g silica gel basified with 0,2 M KOH.

CONDITIONING: 6 mL of Hex.
WASHING: 40 mL of
ELUTION: 7 mL of

dissolved in 1 mL of Hex.
Cyclohex/Et,0  98/2 wiv,
Cyclohex/Et,030/70 v/v.

LOADING: Sample

Rxi 5MS 30 =0,25 mm i.d
%0,25 pm. Flow: 1,8 mL/min
Ramp: 80°C held 1 min. ramp
to 160°C at 20°C/min and to
340°C at 5°C/min.FID: 350°C,
air 350 mUmin, H,O 35
mU/min, make-up gas 30
mL/min.

TOTAL TIME

TOTALTIME

7h 40 min

3h 30 min

— @ RESULTS & DISCUSSION

10.003

20.006

40,0112

<@

More information

MASE

Temperature and Time were the two variables to optimize for the MASE. We used an
inscribed central composite design (Figure 1) to explore the temperature in the range
of 60°C to 140°C and the time in the range of 10 minutes to 30 minutes. The model
incorparated first-order (linear) and quadratic terms for both time and temperature.

A response surface methodology (RSM) was applied to model the relationship
between residues (response variables) and the two independent variables. The
design of the experiment outcome (Figure 2) shows that increasing temperature and
time the respanse (residue) decrease till a certain paint. In this case, the optimal
condition were found targeting the same residue as the official method. Under this
requirement, the chosen conditions were 20 min and 120 °C.

Temperature

-

Time
Fig. 1, Central Composite design Fig. 2, Response surface

Inscribed

To optimize the solid-phase extraction procedure, we started from the method developed by Mascrez et al. [2], with the goal of reducing solvent
volumes and improving the co-elution of sterols with certain interfering compounds, hereafter referred to as Des A, B, and C. The initial step
involved replacing hexane with cyclohexane, monitoring how changes in solvent strength of the washing mixture affected elutien, and adjusting
accordingly (Figure 3). oy DesB

W A)Cyhex/ ELO 955 v -5 ML 1

DesC  Besitostarol  4-S-avenasterol

8) Cyhex! E60 gofio vy -5 L

A) GIELO 982wl —100mL * B) CyhexlEL,0 98f2 vl — 4oml

I ction F2 GynestEt, saiz i, there s

w o e ’

o e i i ructons o — — racrom

W CohenELOGE vy CyhawEL,0 3070 vh CyMenELODOAAwN  CyhanEL,0 300w CJELOSU2de  CUELOIDTOWY CyhenfEL0 B2 v CyhenELO 3070wy

Fig3 s Des A, B i 4. Tronel of thsterods s Das A, B orel G with baified SE. Ay Mathianson, B) Improved meshend

The washing fraction were divided in sub-fractions (F1-F5), similarly for the elution fraction (F6-F7) to identify the exact point where the
interferances (red) and the sterols (grsen) could b separated. However, switching to cyclohexans did not lead to better separation of Des A, B,
and C and sterols. Although, Cyhex/Et,Q 90/10 v/v was almost achieving the goal. Based on the work of Mathiason (Fig 4A)[3], we (sstld basified
silica, which showed promising improvements when using CyHex instead of Hex(Fig 5B). Further optimization is angoing to i the
separation of Des and sterol in F2.

——— (3) GREENNESS ® concLusion ﬁ%@?
Although the greenness scores may indicate The optimized MASE method offers a faster approach te sample preparation
limited greenness improvement, some aspects for sterol analysis. In this method, two steps that are performed separately in

\oc METHop  MUST be cansidered for a proper interpretation of the official protocol are combined, and the replacement of TLC by SPE leads to
the results. In particular, the AgreePrep metric reduced solvent consumption and shorter processing time.
shows limitations, since it assigns the same score | | -———————— REFERENCES & ACKNOWLEDGMENTS
(1) international Olive Council (I0C): Madrid, Spain, 2017. (2] Mascrez et al, Foods 2021 Fab 18:10(21:445 3]
vs 80 mL in the proposed method). Mathion ot al. A Rapid Method To Determine Starol, Erythradiol, and Uwaol Ooncantrations n Olive Oil
PROPOSED Journal of Agricultural chemistry, 2013
METHOD Authors wants to thank Milestons, Shimadzu and Acesss for their support
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presence of the following sterols,

a- and B-amyrin.
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MOSH MOAH

Datd
Interpretation
PData
Integration

LC-GC-FID

: A LD
| MOAH(0mg/ig)-withmatrix - |E|S LC
| - 'fW ML,,ff;;:_;’fifi;i‘;;,.\ .
W 8| S |} Motoron |
KYE  /7 =1 S b sy ) 2|2 [fg"":wcwz &
" J 30% CH.Gl,

—v N i -l sesman oyt | Folg s KO
Microwave-assisted e — =
saponification and MOAH (20 mg/kg) — without matrix | - | |
extraction (MASE) Al GC-FID

method

stn a0 1000 200 1200 1800

e (5) ko

of the MOSH

Saturates (MOSH)

Aromatics (MOAH)
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Extraction

I Saponification
: for oil/fats and high fat
[ content samples

ISSN 18314

JRC TECHNICAL REPORTS

Guidance on sampling, analysis and data
reporting for the monitoring of mineral
oil hydrocarbons in food and food

________ e
On-line or manual GC-FID
> for MOSH/MOAH <
separation & determination
Ml ahaid A ot
ALOX clean-up Epoxidation
>  toremove matrix interferences to remove matrix interferences
(e-g. odd numbered natural alkanes) {e.g. natural olefins, terpenes)
MOSH fraction < »> MOAH fraction
yes yes
‘f-—"""-n.i;iterferin.gv'_"‘“»-\\ ,,—--""’l'nterferinE-‘-“‘----._
— o <= E—
—signals present? — “—signals present? —
"“;‘;;’ ';;}'“'
e Enrichment by .
_— Sufficient T~~___ .o | -concentrationof extract | . _— Sufficient T~
T __sensitivity? _— - Saponification T __sensitivity? _—
If‘ - off-line LC pre-separation ~_“"]»-""’
¥ Qe '& |'|n
— _\‘\n\
_— Plausibility(*) .
g -
”“---\g_h_eck - ed?,— ey GCxGC-FID/MS
Tyt {*} e Annex 1

yes

’ ‘ RESULT

A

Figure 5 Decision tree on the use of auxiliary methods.

contact materials - 2™ Edition

Sample

In the frame of Commission
Recommendation (EU) 2017/84

Preparation

S. Bratinova, P. Robouch, E. Hoekstra

2023

v'Need for matrix-tailored
sample prep protocols

Data Data

Integration

Interpretation
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Uncertainty in MOSH and MOAH determination

JRC proficiency test 2023 on olive oil

Sample
Preparation

Data
Interpretation

Data

Integration

> 20% of uncertainty!

Mass fraction

100

8

FCM-22-01: Sample A (QCO3 MOAH MN) |
%= 43.54  ux,) = 113 Op= 1088 (inmg/kg)

High uncertainty!

© MO MmO W NN T WD e DWW O Wn O
S M M M v N T M N v T S W W W W N W O N MmO e N
- A A d D d d d D d d D d d D d d d d d d d d d d dd

Laboratory code

Measurement result ranges reported by participants
Assigned value (x,,): solid black line; Assigned range (x,, £ U,, (k=2)): dashed blue lines; Acceptance range|

JRC TECHNICAL REPORT

Determination of MOSH and MOAH
in edible oil

roficiency Test Report
JRC FCM-22/01
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Uncertainty

Uncertainty in MOSH and MOAH determination CﬂACESSS

Interpretation

Data

Integration

of the MOSH

GC-FID

Saturates (MOSH)

Aromatics (MOAH)

600 -

400 -+

200 -

0 .
T
Time (s) 400

MOAH analysis by GC-FID

n

IS for quantification

Only 5B and TBB are visible.

T T T
600 800 1000

Internal standards coeluted with interferences
- impossible MOAH quantification

LO5; 0.88 malkg

‘ I
N W

L16; 6.7 makg

Coeluted interferences to
be removed
-> High uncertainty of the
result

| WM
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MOSH vs MOAH — No purification

200 A
180 o
160

140

120 A

100

80

60 A

|
“ :J l.hh., ! L U 'ﬂ@h

T T J
Time (s) 400 600 <
—— 5(1) 20231218 1D Fennel M L !

MOAH analysis by GC-FID

600 -

400

LN

0

T T T
Time (s) 400 600 800

Internal standards coeluted with interferences
-» impossible MOAH quantification

More accurate quantification!

Masses: S(1

2000 3000
Internal standards resolved from the interferences 31
-> quantification of MOAH is possible
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MOSH vs MOAH — No purification More accurate quantification!

Sample
Preparation

—

MOAH analysis by GC-FID

P
)

=

av]

)

e

O

)

=
»

Internal standards coeluted with interferences
impossible MOAH quantification .
- impossi quantificati Internal standards resolved from the interferences

32
-> quantification of MOAH is possible
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|

| SAPONIFICATION \ | PURIFICATION f{ LC-GCxGC-FID

T

Loy

MOAH (20 mg/kg) — with matrix

NI GG §
[I T

J
i

MOAH (20 mg/kg) — without matrix

5
s0
5
s00 ado 1000 1200 1400 1600
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Food matrices can contain terpenes at concentrations that
overload MOAH chromatograms

MOAH (20 mg/kg) — with matrix
. 4 L |'w )

ccccccccc

100

75

50 -

25 u H ‘“

The[s; 400 600

MOAH (20 mg/kg) — without matrix

A Y . Ve Y Y Y g e N

B-Carotene
(teraterpenc)

7%
50
L L‘
T T T T T T T
400 600 800 1000 1200 1400 1600

34
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MOAH (20 mg/kg) — with matrix Food matrices can contain terpenes at concentrations that
| — overload MOAH chromatograms
4 Irw )

. Monoterpene Sesquiterpene
150 ¢ T

125

75 A
50
T I d fsh oil
100 *
| Fluorene, phenanthrene, chrysene
Time () 4(')0 Eéﬁ 800 000 2IﬂD 00 600 ~ ~ ~ \ N b E 80
Squalk 'E g
] . (triter 'é < 0 MOAH
MOAH (20 mg/kg) — without matrix AN ]
TE
@
40
o | DV VO Y Ve e Ve Ve T 8 g
|| ﬁ ° Dibenzothiophene
B-Carotene a 20
L7 (reraterpenc) Squelene)\ Sterenes
0 =
0 50 100 150 200
Amount mCPBA (mg)

N Epoxidation is used to remove these terpenes

20-40% of MOAH can be also be

Oy Ong-H
LL.A L O ’ E;jm ' O>° lost (particularly those having

MCPBA many db)

T T T T T T
Time () 400 600 800 1000 1200 1400 1600

Another cause of uncertainty!
35
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ISO 20122:2024 Vegetable oils — Determination of mineral oil saturated hydrocarbons (MOSH) and aromatic
hydrocarbons (MOAH) with online coupled HPLC-GC-FID analysis — Method for low limit of quantification

HPLC-GC-FID
analysis

Saponification + L/L SPE cle g (only
extraction (C6) if4feONd)

N Saponification + L/L HPLC purification HPLC-GCxGC-FID
extraction (C6) analysis
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N Saponification+L/L | HPLC purification HPLC-GCxGC-FID
extraction (C6) analysis

Allure Silica (250 mm x 2.1 mm i.d. x
5umd,, 60 A (Restek)

HPLC

C6/DCM gradient 1

Non-purified oil extract
(after saponification)

Gradient 1: 0 min 100% C6; 1.5-6 min 65% C6 35% DCM at 0.3 mL/min

MOAH MOSH 37
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N Saponification+L/L | HPLC purification HPLC-GCxGC-FID
extraction (C6) analysis

HPLC
e == GCxGC

C6/DCM gradient 2

Non-purified oil extract
(after saponification)

Gradient 1: 0 min 100% C6; 1.5-6 min 65% C6 35% DCM at 0.3 mL/min
Gradient 2: 0 min 100% C6; 1.5-14.5 min 98% C6 2% DCM; 14.5-23 min 95%
MOAH C6 5% DCM at 0.3 mL/min 38
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N Saponification+L/L | HPLC purification HPLC-GCxGC-FID
extraction (C6) analysis

HPLC
= == GCxGC

C6/DCM gradient 2

Non-purified oil extract
(after saponification)

Gradient 1: 0 min 100% C6; 1.5-6 min 65% C6 35% DCM at 0.3 mL/min
Gradient 2: 0 min 100% C6; 1.5-14.5 min 98% C6 2% DCM; 14.5-23 min 95%

Purified MOAH C6 5% DCM at 0.3 mL/min 39
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Joumal of Chromatography A 1743 [2025] 465684

Contentz lists available at CcienceDir=ct

Journal of Chromatography A

LC-GCxGC-FID/MS & | ==

L

FI SEVIER joumal home page: www.elseviercomocate/chroma

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

Aleksandra Gorska ®, Grégory Bauwens ®, Marco Beccaria "0, Giorgia Purcaro ™’ Other te rpeno|ds are Iess We” removed é

Epoxidation
mCPBA performic acid

82%* 10% 71 +16%

MOAH Recovery LC Purification:
94% + 2%
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5'- utcturersie - A minjaturized microwave-assisted saponification and extrai

Gembloux

* Agro-Bio Tech method for MOH determination in biological samples
t ificati P ACESSS P Albendea, G, Purcaro
Optimized saponification for MOSH and MOAH analysis: e University of Lisge, Gemblou Agro-Bio Tech, Belgium,
ddressing high-melting fats and internal standard variability Background: Mineral oil hydrocarbons (MCH) are a complex mixture of liposcluble faod contaminants of
divided according to their molecular structure in saturated (MOSH) and aromatic (MOAH) and the analytical nl,
LC-GC-FID. However, the human ADME [Absarption. Distribution, Metabolism, and Excretion) of different colg”
[ . can differ depending on their molecular structure (1] and more studies should be performed to underst)
it i o oty 310 S e INTRODUCTION evaluzte MOSH and MOAH subclasses should be adapted to biological samples, considering scenarias S
N PAST OPTIMIZATION restricted (2.8 in vitro tests).

+ Cur s e i ot g s b i .

sabrs peopirares and roagonis suscemaons (3], O B MK 1,08 Alm: to optimize & miniaturized microwave-asssted saponfication and extraction (MASE) melhad

: subclasses In adipose tissue, trageting a sampie weight of 220 mg

G-

B_: e Exfiech 2025 "” ACESS G

FTCR: R (T M lheim an der Ruhr

i: fffﬁf."ﬁ;ﬁi:“ EX-Fe ch 2025 ‘ ﬂ ACESS i: t‘:?;ﬂ;ﬁile

Agro-Bio Tech  [ITITFT AT :
Agro-Bio Tech

Areliable alternative to the IP346 method for MOAH de
mineral oils using on-column-GC*GC-FIL

Damian Pisrrs! Georgia Purcars!
el A o, Uit of i, 5050 D, e

INTRODUCTION
Mt o ircatbons MOH) e i

a5 sanning ki, s o i o it e pareon, Do el o e, o vy ke 1 i
rocao (WA e o o o Faret o WOWH e Dmmwmm.- articularly hose wih three or more ard
The maritcring of by MM using the mhizh o
e f ok peeri 5 Toa [P348 e 1t wracang e i st Fchcr OMS0, oowes oy back
‘scivert. and wakghing of v resicue, I the: g oww ol

‘amounts of zample ard sowents are resded I this memad (0 Schieve 3 grAAMeTic

mause sk painiing assay. the exaci camposilian of s ealracied maeial has never bean fully characibrzsd.

Alternative purification wnrkﬂow for MOAH analysis in food:
using a silica HPLC column to sep: er from the MOAH hur
fractionate into 1-2 and 3+ aromatic rings

. Mareo Becearia®,

Alaksandra Gorska, Gloga Purcarn

G Agro-to S, Uiy of i, S090 Gl Bgh.

CONTEXT PROBLEM GOAL
e o vt N s e s A v o
oM Ircnbors e W0 Wiorics o SAAST oot ol i 8 LA, ST st MG e o e e

GOAL OF THE WORK
L T ————————e—

[ S ————

Experimental design: The starting paint was the MASE method detaied in [2.3]  The reagents were 5,4
the ratio between sample weights

[ W S ————
et e genciaety, especiaty sumpounds

: [—— ey rson potcmed by lqsosuss * MBEL s e
s s st i o e s - o " [y, e v, e

o il B/ M e of 1.6,
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10 tis wark, & minlalia(z560 of iha 346 protocal | pewsartod, draslialy " detailod of ha waction al is waighes i

I 2,
MW hase, . 0 ongimar memon e comanation of r-cotamn iepé-vokime rjection (OG- (BCAGC-FID) 6naDiss oownacaing
= m,..,,.,.m"ﬂ ; Le-00-6C 1D ot s b i oo s i i s
Sample S5 o s sne degres of skytaton, e "
[y <0, H:;::: MATERIALS & METHODS
“E +2M KOH in J +Sum| EtOH Itwas evaluated considering:

i st e 190 g sonsmrs G T

P —— P — ; 0 ees e sarnfton of s sl Mok el s, ity
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ek e fes dmen W

s s, | MATERIALS & METHODS

'R-mnmw Miniaturized IP346 meﬂmd Analysis conditions LC-GCxGC-FID/ToFMS

'
Gravim ormination of residh Erok:H,0(1:1) | 2% Fridge for 30 min B . imiorc, ~ . The internal standards (15s) [—
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Mineral oil hydrocerbons (MOHs) represent @ broad class of compounds derived from petreloum | Both MOHs and PAHs can come in contact with food throug

distillation and rafining processes. Based on thair chemical structure, they sre classifiad into minersl oil | contamination of MOHs and PAHs in foods could be the incorporstion
saturated hydrocarbons (MOSH) end mineral ol sromatic hydrocarbons (MOAH]. Tha potential human | are used to enhance flavor, sppoarance, texture, or shatf-life, Usuall
health impact of MOH varies widely. MOSH, can aceumulata in tha human tissues like livar and lymphoid
systern, while MOAH (3-7 ring) may contain genotoxic substances [1]

following separate workilows due to different analytical requireme
deweloped for simultaneous analysis of both groups of contamil
workflow was spplied 1o some food sdditives ss E471, E472, E322

o oo to help

In addition to MOMs, polyeyclic a
incamplete combustion of arganic

matic hydrocarbans (PAHs
r, and they have cancerog

@ contaminants that result from
genotasie and mutsgenie effects (2.
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HPLC GC*GC-FIDITOFMS
e
Pegasus BT 4D GC » GC ToFMS (LECO, St. Jaseph, M, USA|
Instrumental | HPLO/GO=G0- et FID life (cold i) - Guided Col 10 0.53 {1D] Rxi 175il MS 15m = 0.25 0.25 (20}
250mm =21 mm i v (colld on-caluma) - Gused Column 10 m 0,53 ; (1] R 1751LMS 15m = 0.25 men = 0.25
system  FID/TOFMS «Sumd, ok P 1 HT 0.8 m 0.5 mrm = .18 m. TOPMS line (M) - [1D) R 1751 M5 15em = 0.26 mim = 0.2 ;(20)
(Restak) o 15 HT 1.3 m 0,15 mm % 0,15 . TOFMS acaqulsition rangs: 50-700 méz
~ Evaluation of the sample preparation # HPLC/GC*GC-FID MOSH/MOAH profiles
il food aditivas estd wara saponifed flcianty - . .
" . ot of the - t/Splitless injector
that can be sed for was helpful but not ™ i
below the tolerance value of 1,15 defined in tha JAC guidance for MOSHIMOAH[S] Ny o . o d On-Column injector
In general, MOSH and tow. MOAH were all below 2 ik, Other tastsd wara

#The applied workflow yielded repeatable peak areas for MOSH and MOAH standards, with compliond, too, SkhouEh I { possible to 0 HOSH . uch e lonization Detector

coefficients of variation between 12% and 19% scross 8il SIENdards in the ten £471 samples

a5 tha ES70 shown below
{data not shown),

TBB/ZMN ratios
107

107 107 108 19
i I i I I i I I

Blank  E473  E322 Ed72a E472b E472c  E475  EST0  E471
=2 (n=1)  (n=2) (n=2) (=) (o= (n=2) (n=2]  (n=10)

HPLC

livering the eluents

# Analysis of PAHs by GCxGC-TOFMS

% The analysis of PAHS 2

PAs are (EIC] is performed
wsing deutarated PAHs (0.5, BaP-12) usad a3 internal standards

s visible, many interferences persist when working in EIC with monadimensional GC.
GC=GC helps overcoming this limitation. S03PAHE LR

EA71 - EIC {1tz 228 +252) (QG-TOFMS)

The ol iical y applied for the d pats HPLC-UV

in foed additives as EA71, E322, EA72, E473, E45 and 570. Hewever, food sdditives preved to be 8 complex

of cosluting Larly affecting MOA For this

reazon, epoxidation step facilitatod MOAH analysis. In conclusion, GCAGC significantly improved the .
raliability of both MOSHIMGAH and PAH datarmination and this workflow could be adaptad for tha analysis uv

ot similar contaminants in other compiex food matrices. detector
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