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Efficient Sample Preparation for the determina-
tion of 3-MCPD, 2-MCPD and Glycidyl in edible
oil and fat

Automated system for 1ISO 18363-1,
AOCS Cd 29¢-13, and DGF C-VI 18 (10)

High stability and lowest limits of determination
achieved using automated evaporation step
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Sample Prep Solution 3-MCPD

During edible oil refining processes, 2-MCPD, 3-MCPD and glycidyl fat-
ty acid esters can be generated, resulting in a contaminated product.
The GERSTEL 3-MCPD Sample Prep Solution enables automated deter-
mination of these potentially health relevant contaminants supporting
the methods ISO 18363-1, AOCS Cd 29¢-13, and DGF C-VI 18 (10).

In fats and oils, glycerol is contained in the form of fatty acid esters (triglycerides). Since
many oils are not suitable for consumption and are not stable in storage in their native,
untreated form, they are refined to remove unwanted substances. The refining process
involves a deodorization step, in which the oil is heated with hot steam to between 200
and 230 °C under vacuum to remove unwanted odor and flavor active substances along
with other unwanted substances. When chloride is present, however, the heat treatment
can result in the substitution of a fatty acid chain by a chloride atom forming 2-MCPD- and
3-MCPD fatty acid esters, respectively. Under these conditions, glycidyl fatty acid esters can
also be formed. These contaminants are classified as potential health risks.
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For the determination of 3-MCPD, the fatty acid esters, as well as glycidyl fatty acid esters,
the German Society for Fat Sciences (DGF) recommends the unified DGF C-VI 18 (10)
method, based on a complex sequence of sample preparation steps combined with
GC/MS determination. The DFG C-VI 18(10) method is similar to the 1ISO 18363-1 and
AQCS Cd 29¢-13 methods, which are practically identical. The 3-MCPD Sample Prep Solu-
tion developed by GERSTEL automates the reliable indirect DGF method one to one using |
reduced volumes. If required, 2-MCPD can be determined as well.
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M. The GERSTEL MultiPurpose Sampler (MPS robotic) Dual Head version,

o E— derivatization of the analytes. If the MPS is integrated with a GC/MS .
system, the entire process including GC/MS analysis is automated and . .
automatically optimized for highest productivity and throughput.

e The evaporation step ensures that the required limits of determination can be
reached using a single quadropole mass spectrometer (MSD) for most matrices. In addition,
excess derivatization reagent is removed for improved GC/MS system stability.

The PrepAhead function ensures maximum productivity and parallel processing of individual
tasks. When performing differential determination of 3-MCPD and glycidol, 24 samples can
be processed in 24 hours, based on 48 GC/MS analysis runs.

The GERSTEL 3-MCPD Sample Prep Solution supports the following standard methods:
ISO 18363-1, AOCS Cd 29¢-13, and DGF C-VI 18 (10).

To prepare edible oils for consumption, a refining process is frequently required. During this process,
3-MCPD-, 2-MCPD-, and glycidyl fatty acid esters can be formed. A reduction in their levels is typically
achieved by optimizing the refining process conditions.
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*  Weigh a 100 mg sample into a vial

»  Fill a second vial with sodium sulfate drying
agent (drying vial) - optional

e Add MTBE to the sample

* Add ISTD solution and mix, or melt
and mix (solids)

e Add MeOH/NaOH mixture

*  Agitate and incubate

*  Add acidic NaCl solution (Assay A)

*  Add acidic NaBr solution (Assay B)

*  Add n-hexane for matrix extraction

*  Agitate and incubate

»  Discard hexane phase

*  Repeat extraction with n-hexane twice

*  Perform multiple analyte extractions using
MTBE/Ethylacetate 3:2 (v/v), transfer the
organic phases to the drying vial

*  Add phenylboronic acid solution

»  Evaporate to dryness and derivatize in the
mVAP at 50 °C and subambient pressure

»  Take up the derivatives in isooctane

e Introduction to GC/MS(/MS) if integrated
with sampler.

GERSTEL ui«MIX

aikMix enables extremely fast and efficient
mixing and extraction of samples as part of
an automated sample preparation process.
The mixing power is comparable

to that of a vortex mixer making
aickMIX highly suitable for
extraction of oil samples. In
aikMIX, samples are placed
in special trays that hold up
to 6 samples, depending
on the vial size, for simulta-
neous, batchwise agitation.

One manual step is required followed by the long list of steps shown
to the left prescribed in the unified DGF C-VI 18 (10) method. These
are all performed automatically by the GERSTEL MultiPurpose Sampler
(MPS). Depending on the instrument configuration, introduction of the
prepared extract to the GC/MS system can be included.
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MAESTRO Scheduler: Instant
overview of total process timing
for a batch of samples including
each process step and GC/MS
analysis for easy laboratory work-
flow planning. In 24 hours, 24
samples can be analyzed using
the differential method, equal

to 48 GC/MS analysis runs.

GERSTEL "VAP

GERSTEL ™VAP performs evapo-
rative concentration of up to 6
samples in parallel. Vacuum level,
temperature and agitation speed
are user defined and can be

optimized for the analytes in ques-

tion. "VAP makes it possible to reach
lower limits of determination. When

analyzing for 3-MCPD and associated
compounds in edible oils and fats, separation of
excess derivatization reagent also helps to keep
the GC/MS system stable, resulting in improved
long term stability and accuracy. Depending on
the type of oil analyzed, a concentration step
enables single quadrupole mass spectrometers
to reach the required limits of detection.
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l-g[ly A.ulc:r;llated Determination of 3-MCPD and Glycidal in Edible
Qils by GC/MS Based on the Commonly Used Methods
IS0 18363-1, AOCS Cd 200 13, and DGF C-V] 18 {10}

Application details...

GERSTEL AppNote 191 [1] offers a detailed overview
of the performance of the GERSTEL 3-MCPD Sample
Prep Solution. Among other things, it is demonstrated
that results achieved using the automated sample
preparation procedure correlate well with results from
established manual sample preparation procedures.
The usefulness for different types of oil is discussed,
and linearity and repeatability shown.

Tiormonik | ir gy Andwman Hafhets Cwss e

CIERSTEL Gyl o i o
& il & o K b awi-Plag | ajaty LMo o e Budr: Gorey

All results demonstrated the suitability of the auto- | s
mated Sample Prep Solution for routine analysis. Kirviwiait] T APacaton Nere i, 1y s
3-MOPD, [ I""'l':Quc
IERERY, & I-Monoep)
N e rip L DI 5y
=2 122 X AL .
; ; Gil Il d De- M| amploe 0521t ary nr-s;mn'_mé Tive MEPD: The Giyeza
[1] Lucas, D.; Hoffmann, A.; Gil, C. Fully Automated De D ot e T ormds L TRy o oy S b e ';"‘"Wn:m V—
. . . . . . Ll Ao ar * - = Uy s dg .
termination of 3-MCPD and Glycidol in Edible Qils example, _munm.:,,:; = igh ey B ey . T
" Bt Lo il

by GC/MS Based on the Commonly Used Methods s = o casteL Appteaton Noe Mo 18, 2077

ISO 18363-1, AOCS Cd 29¢-13, and DGF C-VI 18 h:'mr. E
Thad -

(10) GERSTEL AppNote No. 191, 2077 e
availah) 1
These ‘
T )

GERSTEL Apphoabos Nofe Mo 194, 207
Resucrs anp Discusson * F
| -
cen i3
; T TEL Appieanan Note o 19y, 3097 e %
ONCLUSIoN
B il s it GER

3-HICPD and Glveidat
2h i S CONIEInaSion Tabh )
d;r;nubl froen asayy [ Ity ahs nnl-ur‘li:i;il;‘.',mﬁ y
4 et o B4
b 06 1 B0re O Hpeney ecitile ol g
P tulmag i

Tolie 1. 3. 3407p i K 4

Fioe m vy Slile gl sy

X tiple, the OfFerrece |

Imv,:::-’.‘;w Biayi A and B :uinu].o;:v'::;

ﬁ,mhbﬁr -"lnr::.-,.'d S2nvensen factsr g l:.::.! ,l:

o nmm”a:m'.::. el lalyciol iv the ample. in by

o chiainet using g, Terthoa e | o
B Wit 1 ferenn y gl e

ID'\.L'BI-IJ"I-‘""JI-T Bood Fprargy, T TR adlianes,
3 i
e e -

In % L W
.;.-._-t'!: ‘f‘:m\:du * BI0WD that et ESCh 18361
. ..’M:_-\ln:im e ORRSTEL MpPg n.i:.'\:l
e "-_.|h:~_1 ; el Loamelate wel VI e devense g
bijni ,\.:u.-.:,';_:jﬂ-r- u]'.'wn flar frespaemily uo:{
The scseliogg g . LY B DOS €247 13 ¢1
ey FL-—:E .'e:ah". * Sdrd devastaong !Ch.ll!'l'#:.l "?'
Process mebading (e a5 anatvaiy I;n!::

PV ERTE oy ey
Prescribed m ihe ghagy
effical methods T rxsveey ths 5. .t:;:u;..:;mm;
. Bices,

Oumioos

Th

pi:-e::ﬂ“ AUIIANICN stepy grn ol Teeged g g
28 Sl maidy £ g

et ; ! e have gl & Bass

mlm..:: f-.-rl-uh‘aim methods like l.'l:l::c'ﬂ‘lt'

. .11 1 appeidck ard Ay b adly ' l o

mel:ﬂhhM I il perioman, The r’; o]

a ;au;-la -'ormzhii:g:'lm 5: v do 15':“::::
=y ¥ Y 5

CENCPII sy addthumay :::;:T;Tpumml

3 ‘proguamedud

apm s T8 Tap: Vogin olive ol wsed as bawk o, Madle Edikle ol rawpls

B Py Borom Edie olf somple assay A (2 MCFD * Glyeicol

fmination of 3-MUPFL and

150 183631, ADCS ©d
B C10) methods B 1o evalsale
poeverson from Cilyesdol to
b mvethod naed for Assay A
pans of 3-MCPD foneed & - -
it of Cilyesdol (im the form of —
8 blask ol ut Gve dafTerens

cfthe npey=mx+hbhia

sk (1

The beaniy of the method was verified by asalvring
vargrn olue cal epaked o fuoe ffereet Bevwle Thiswas

performad for beth sssve. In Egure 3, he excellenl
|meanty (R 0 990E) srlarvad for both aeey from

012 - 1 9 me'ke s saown

i} protadea ke

fdin & new

Bt o st Froe 1. B4C

»ATRE ELAT a2 Wik
% ol vasl g Billed ¥
ang apet. After addling 0

the sasuglé G pporapad b &

n‘.-‘ap mndule, The Paenylkoe
redissolved in lseociane
o viad wrlh vl et peaih
Bt ihat Prennlbosoaic acul
e helps roducs e A
injocted The evapoeation &
m i Encrrase (e BEEETY ¢
TEAR EDE Py Thomes

fthe M5

#l. neCTion volums

b i) lirssr, fheactisstint

jelvran vral i
o (fmunl, 127008 WRT (5
B0 o P17 0l o {Reakek)
. rvgmm =Nk IR
= |l ot

S0 o A
e Com F0PC (3 mamd

SEple. presaratinn
% method, fre AR
w20 bl o : ¢ aniples of the  -MCPD), all i .
szt pe;u:—, WS aEay e mdermay .ml:;-,[.,:- I it | 14 fdn_ﬁl nn i
P00 a0l wmatvass, Tatye L.m,u B W ':"'W.l!:'l;m‘:“;:.m'! ) Jcl.c.mu..l.-! MEPD
3 iﬂ:nw"'—'““*tpi.ﬂ:;m alectsd jon moniternE tl:-.r
il 5 pa Ll =
BaceD:  Yewl
* 20172031150 =
S acPDds 2012

TEatatnbry buyasd [repaza,
. ! on e sy
Procodur aad the bt panyy r; :‘r,;:m e
ey i
Tahis PR
A, R SRy dar A MCPD and Vi
e ddoy

o Arman g
L] ] M?L

| GERSTEL §

Limsmaniss
£1] Biap

GLOBAL ANALYTI

www.gerstel.com
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