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Organochlorine

Aldrin
Dieldrin
Endosulfan
Endrin
Chlordane
DDT
Heptachlor
Kepone
Lindane
Mirex

Ko Toxaphene
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Pesticides
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. MRLs (Ha@nsu/nlansy)
ﬁ’lﬁu - e s oar 12
a AuAnung AsANMIAARg N o ens e AUNIN WAELUR
# Taand na "
glg
1 117817 (codex- 2,4 (2, 4-D) aifinuus 0.1 0.05* ﬂﬁﬂ'\ﬂﬂi‘iﬂ - NTUUA
. . ] i i i
rice polished, Aaalwivea (chlorpyrifos) Taifinvua 0.1 0.05* msfeanAehuiinaansli
EU-ri - - 452 iim
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- . ) = wazasweala lalule
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Instrument for analysis pesticide

: = . : GC good GC good GC bad GC bad GC good GC bad GC not
Comprehensive monitoring of pesticide residues LC not LC bad LC not LC bad LC good LC good LC good
[ (GC-G LC-N) |(GC-G LC-B) (GC-B LC-N) |(GC-BLC-B) [(GC-GLC-G) [(LC-G GC-B) [|(LC-G GC-N)
Endosulfan, Procymidone Captan/Folpet|lprodione Cyprodinil Dimethoate, |Carbendazim,
sum Omethoate sum
Brompropylate |Vinclozolin Chlorothalonil [Dicloran Fludioxonil Triadimefon, |Imidacloprid
Triadimenol
Chlorfenapyr |Fenitrothion Dicofol Oxyfluorfen  |Chlorpyrifos Imazalil Spinosad
Tetradifon Tolclofos-methyl Tolylfluanid Difenoconazole|Thiacloprid
Chlorthal- Acrinathrin Myclobutanil Dimethomorph |Fenbutatin
dimethyl oxide
LC end GO LC-MS (RP)
18 pesticides |9 pesticides 3 pesticides |3 pesticides |126 pesticides |46 pesticides |71 pesticides
no. of Pesticides no. of Findings
100%
90% 1
B0% 1 -
70% | 13652
60% 1 243 19510
T Volatility 50%1 o) (655
40% 52
) 30% 1 5320
Polarity 20% ] -
10% 4 - 1932 -
0% +
LC GC LC GC

ENot DBad @ Good
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thermoscientific Loos RT|8.92

APPLICATION NOTE,73021 . 1 60 C O m po u n d 80-: RT. 8.53

RT. 9.15

Relative Intensity

Trace level quantitation of pesticide residues in fresh f
using LC-MS/MS

Sr. No Compound RT (min) Polarity Pn Product lon (mfz)  Collision Energy (V)
163 18
Liquid chromatography method IR s 181 5
. : RT(min
Instrumentation: Vanquish Flex UHPLC 48 a5 ( )
I ) . 2 Acaphate » Figure 1. Total ion chromatograms with overlay extraction ions (160 compounds) in a single window
Column: Thermo Scientific™ Hypersil GOLD 143 if|
(100 mm = 2.1 mm = 1.9 pm) =0 x
(P/N 25002-102130) 126 a0 o
Sample ik = 2
D 4 Aldicarh sufone™ Data Review - MRM in Grapes 06022019 for lon ratio && CC 1 [Quan|*
compartment temp.: 10 °C i ¥ i Sompie Resus oy
- a5 lags Status Posk Labet | Samgie Type - Level Sample © Area RT ARaIRT < RTDWEa « Cakuaned Amt
Column oven temp.: 25 °C py B Samples - v W el e I O - b b v v b v
j j i - = Auto Samples P ® Ueknown Grapes_Spike_ 5998 2 A a6s NA 0587
Injection volume: 5pL 13714 21 o< A ® Uekncan Grages. Spike 5P, NA s WA 1003
) ) B Aminoe s =™ ) Urknown Grages_Spike.Si A 4@ A ot
Mobile phase: A: 2 mM ammonium formate + e 152 19 Threshald Samples ‘ A © PR e s VA 4 A
0.1% formic acid in water/ . 812 57 e — ; s : e i s - a
acetonitrile (20:10, v/v) : e 148.3 22 Somnle Ve b £ . ¢ Vaksoom AL 5 i
Gomponnd View 9 = e [re— wA 49 NA
B: 2 mM ammonium formate + 305 35 n . ® Unkooun ebs
0.1% formic acid in water/ § o hememE 567.5 17 i WA taroetCo @ 10 11 W ® Uskeoun WA 4s A
1% . ! aos Report View
acetonitrile (10:90, v/v) 3 ™ SR
g Azpystrobir ¥ Local Method Quan Feak ¥ ¥ x
Total run time: 18.0 min 2 Acisition N TS0 Oaone T HOR00 S TO,000 Ol O 000 c TR, TS e
) ) o 148.1 29 etiation 7400
Gradient program:  Time Flow Rate %B Curve 10 Bangyt iz -3y L. e
204 1 15 I —— ™Y 7 1™ R em »
0.000 0.400 1 5 08 - Compounds Iy
Bar Qaqc
1.500  0.400 1 5 Sl - " S
5.000 0.400 50 5 - 105 0l Intel Seq % e
12 Banzoximate Reports ) -
8.500 0.400 95 5 L i ‘ 23
1701 a7 Acquisition : 0 5 50 55 = w0 a 50 Y =
13.500 0.400 95 5 3 Rlime) Rrimin) wn]
ApecRI: 488 LeMAE 444 RghtT: 813 3053% - 734X 125000/199000 = 5027% e e SRR
14.000  0.400 1 5 = = ey S, Jrea 14552 Hegnt 1316 Nase 696 HoelRT A%8  (GNTT. A4 R AT: $10 : W
4 Bitertanol
18.000 0.400 1 5 715 Positive 3382 2682 13 Figure 3. (A) Extracted ion chromatogram (XIC) for quantifier ion of dimethoate (B), identification based on selection confirmed with ion

ratio, and (C) calibration curve



Confident analysis of ultra-trace pesticides residues in baby food
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using triple quadrupole GC-MS

_: &

Add:
MgSO, (4 g), NaCl (1 g), Centrifuge
1£Cr:L (S_qhafce Na,Citrate * 2 H,0 (1 g), ?ha'_‘e {4.000 rpm,
(4 min) Ma_Citrate * 1.5 H,O (4 min) 5 minj)

0.5 g)

Figure 1. Citrate-buffered QUEChERS protocol used for sample extraction

TRACE 1610 GC parameters

Take 1 mL

supernatant Centrifuge
and add: Vg';tex (4,000 rpm,
MgSO, (750 mg) (30s) 5 min)

PSA (125 mag)

Take 4 mL

supernatant and
acidify with

40 pL of 5%
formic acid in
ACN (wiv)

Food safety Oven temperature program 13,140,029 7 , , Dichlobenil
Dichlebenil 8.0e4 SANTE=Y
TRACE 1610 GC parameters Temperature (C) 80 R*=0.9989 0.05 pg'kg
—— 10,000,0004|  AvCF %RSD=5.9 o
iConnect PTV parameters Hold time (min) 05 6.0e4 -
Injection temperature ('C) 70 Rate (‘G/min) =0
PTV 6 baffle Siltek™ Temperature 2 (C) 190 4.0e4 4
Liner ) . 5,000,000 4
liner (P/N 453T2120) Rate ("C/min) 6
y 2.0ed 4
Injection mode Splitless Temperature 3 ('C) 300
Injection time (min) 0.1 Hold time (min) 5 a 0.080 1 -......—w.,...._)l L. SP—
Transfer rate ('C/s) 5.0 GC run time (min) 37.70 — = = . -t -
2 Column 200 400 560 B.40 .00
Transfer temperature ('C) 300
T for i min) .00 Trace GOLD TG-5SiMS 30 m, 0.25 mm, 0.25 pm
ransfer time (min .
P/N 26096-1420 . .
. * } « Linearity Range 0.05 to 500 pg/kg
Cleaning rate ('C/s) 14.5 TSQ 9610 Mass Spectrometer parameters . o . _
» Calibrati ) s
Cleaning time (time) 5.00 lon source type and temperature (C) NeverVent AEl, 320 U Gochion 0.5-500 Z43 0.9087 12 on2
— 2 Dichiobenil 0.05-500 8.0 0.9985 6 0.006
Cleaning split flow (mL/min) 75 lonization type El 3 Biphenyl 0.05-500 14.7 0.9949 16 0.016
. . Emission current {”A;] 50 4 Mevinphos 0.05-500 9.6 0.9979 11 0.01
Post cycle temperature Maintain 5 3,4-Dichloroaniline 0.05-500 6.7 0.9990 13 0.013
Split flow (mL/min) 50 Blectron energy (V) 50 6 Etridiazole (Terrazole) 0.05-500 7 0.9970 34 0.034
: Aquisition mode timed-SRM 7 Pebulate 0.5-500 7.4 0.9987 90 0.09
Septum purge flow (mL/min) 3, constant —_— X P — 8 N-(2.4-Dimethylphenylformamide __ 0.05-500 106 0.9966 15 0015
Carrier gas, flow (mL/min) He. 1.2 uning parameters martiune 9 Methacrifos 0.05-500 59 0.9991 23 0023

Collision gas and pressure (psi) Argon at 70
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Preparation Time : 1.0 hr. - = Analysis Time : 20 min.
Total : 1 hr. 20 min./sample

"*.?"“

i

Extraction [— Cleanup

10 g hom. sample l > LC-MS/MS 4
Pipetting and pH-
j L |
Add 10 mL adjuzt.me:t s‘;eps p s
Acetonitrile according to chem. V.
nature

Take 6 mL extract

f Filtration
Add Mix Il
Aliquotation in vial GC-MS/MS Pl | B a
Shake > / J’ &Bji ‘F—.”i .
Measurement LC- — - -—

Centrifuge Centrifuge MS/MS E] lﬁ =
.-

QuEChERSs
Extraction and Cleanup
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Analysis of 122 pesticide residues by GC-MS/MS




thermo

Triple Quadrupole Mass Spectrometer (GC-MS/MS) scientific
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Analyzer Mode SRM Selectivity f

= Fullscan .
. SIM Sensitivity (S/N) f
= SRM/MRM
- Triple Quadrupole
Q2
Q1 Collision cell Q3
_
lon Source ...z .. <: : : © Detector
]

v Unknown screening
v" Low level Quantitative
v’ Pesticide

v' PAHs

v Dioxin (Screening)
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Separation Detection
1) Carrier Gas _ I:l GC MS Vacuum system
Injector
2) Injector .
Transfer line lon source Mass analyzer Detector
q _ u y i
3) GC Oven T R .
4) Detector (MS) Turbomolecular
Column QOven “:" Fore Pump
; Pump !
5) DOTO ReOdOUT Carrier gas i i
K / [ Data System } ----------------------- MS Electronics
R Chromatogram 100+ e 17
-1 1  —-—————- >
(1]
5 "
'c’—) JJ
. > o : I‘"...l | m o .’I . gl " iz
Retention time "T40 ' B0 80 | 100 | 120 140 ' 180
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Triple Quadrupole Mass Spectrometer (GC-MS/MS) scientific
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RT: T3.76 RT: 2377

24.mMm

25.52
23,23 2355 2811 2SS o

2252 2297 25

0l

Q3

YVYVYVYVVYYVYY | VYVYYY
YYVYY | VYVYYYYVYYY

Q1 selects the precursorion Q3 selects the production

Argon Collision Gas
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Confident Result from SRM sclentific
e Fullscan 2339 & 3 2 i I Fluguiconazole ~ Chlorpyrifos
= 7 1 14e
-“2; 2 g £ 20054 RT=25.65; SANTE=Y; As=1.2 RT=13.70; SANTE=Y; As=1.0
] 265
1.75€9] S S g E 505 !
- © o =
: 5 g. L_f 8 ] 1.0e5 1
1.25e9] ¥ > s 1 305 tadl
2 I 1,005-; 6.0e4 4
7.50e8; t-het 4004
- | S'Mj 2.0e4
2.50e8i(“ I | 5o
! | ] 0.0e0 4
! ¥ v T T v v yi v T v T 0.0e0 7 '
80 100 120 140 160 180 200 220 240 260 280 305 ~ ]
3 5661 3 ‘3 25.45 25,60 Tosgs| 13500 1360 13.80 1390
- SRM 3.0e61 E | Iprodione Deltamethrin
| | S0 RT=21.81; SANTE=Y: As=1.0| || JRT=30.09; SANTE=Y; As=0.9
2.5e6° toud
2.0e6"
3.0e4
1.5¢61 |
1.0e67 g 2084
5.0e5] , ' |
L l l I J@l L 4 ‘3 1,084
0.0e0] L LA L ' T T el
80 100 120 140 160 180 200 220 240 260 280 305 0060,
e i) 21.60 21.80 22,00 29.89

122



Result from SRM

bppb STD spiked in CCB_01 Hexachlorobenzene

bppb STD spiked in CCB_01 Hexachlorobenzene bppb STD spiked in CCB_01 Hexachlorobenzene
RT: 9.69 RT. 9.69 RT: 9.69
AA: 151260 AA: 130150 AA: 100852
> AH: 67035 = AH: 596086 = AH: 47390
& : & : & _
2 100 5N: 6313.46 2 100+ SN: 83318.59 2 100+ SN: 2510.40
= E E E E E
© 3 v 3 v 3
= = =
= 3 3 3
= 904 % 504 % 50
o 3 o 3 o 3
0 E T T T T B T T T 0 E T T T T T T T T T 0 E T T T T T T T T T
95 10.0 95 10.0 95 10.0
RT(min) RT(min} RT{min}

thermo
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Peak
T1
T1CT
TiC2

Passed
@
@
L

Target Ratio  Ratio
100.00 MN/A
81.31 86.04
63.54 66.67

283.8 -> 248.8@cid18.00

283.8 -> 213.8@cid30.00

Hexachlorobenzense

16000000

14!]!]000'0—-
12!]!]000'0—_
100000@—_

8000000—_

6000000

Area

4000000

2000000

Y = 3.048e4X - 2.508e4; R*2: 0.9993; Ongin: lgnore; W: Equal; Area

285.8 -> 250.8@cid18.00

Linearity Range: 5 — 500 ng/kg
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e 6.82
* MS condition 100
= o 20
Parent Product
Name RT CE 80
Mass Mass
w 10
Methamidophos 4.33 141.0 64.0 18 §
Methamidophos 433 141.0 79.0 20 |5 %0
Methamidophos 433 1410 948 8 < S0
Dichlorvos 442 109.0 79.0 6 é 40
Dichlorvos a.42 185.0 930 12 ® 30
Dichlorvos 4.42 186.9 93.0 12 20
Mevinphos 5.90 127.0 95.0 14 10 11.05 1221 18.05 19,28 2po 2278
Mevinphos 5.90 127.0 109.0 10 o
Mevinphos 5.90 192.0 127.0 10 0 2 4 6 8 10 12 _ 14 16 18 20 22 24
Acephate 6.00 136.0 421 8 Time (min)
Acephat 6.00 136.0 94.0 12 a ala .
cepnate *  lasunlmunsuaesarnadvsudngie 122 1danawmsziisay GC-MSIMS
Acephate 6.00 95.1 79.0 10
Acephate 6.00 95.1 80.0 5 Hexachlorobenzens
Methacrifos 6.68 125.0 79.0 8 ¥ =3.043e4X - 2. 508e4; R*2: 0.89593; Ongin: Ignore; W: Equal; Area
Methacrifos 6.68 180.0 93.0 10
Methacrifos 6.68 240.0 180.0 10 16000000
14000000
Gas Chromatograph (GC)  Trace 1610 ]
122 d 12000000
b ]
Mass spectrometer (MS) TSQ 9610 com pOUﬂ . 10000000
g B000000-]
Auto sampler Triplus RSH Smart e LOD<1 ppb 50000003
4000000
ftwar Tracefinder 5.2 EF ] i 1 +5—
Software acefinder 5.2 EFS 2000000 Linearity Range: 5 — 500 ng/kg
D """""I""|'"'I'"'|""I""|""I""|""I"
] 100 200 300 400 500
ppb
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Analysis of 122 pesticide residues by GC-MS/MS

ﬂ']'i'g'l‘;@ﬁl']tﬁ%ﬂﬂ GC ﬂ'ﬁ'ﬁ‘jﬂf‘hm‘%@fl MS Parent Product
Mame
Carrier Gas He, Constant Pressure 15 psi Source 280 °C Mass Mass
Temperature Methamidophos 4.33 141.0 64.0 18
Injector Programmable Temperature
. Emission Current 50 pA Methamidophos 433 141.0 9.0 20
Vaporizing (PTV)
ey e El, 70 eV Methamidophos 4.33 141.0 048
e LGl - Dichlorvos 442 109.0 79.0
Program 5 °C/s to 300 °C Collision Gas: Ar
Dichlorvos 442 185.0 03.0 12
Cycle Ti 30 mi
Split/plitless  Splitless, Splitflow 30 e e m Dichlorvos 4.42 186.9 93.0 12
(FaFaumsei 1) _ .
Column DB-5MS Mevinphos 590 127.0 109.0 10
(30 m, 0.25 mm, 0.25 pm) = Mevinphos 5.90 192.0 127.0 10
Acephate 6.00 136.0 421 8
Transfer Line 280 °C
T Acephate 6.00 136.0 04a.0 12
emp.
I . Acephate 6.00 05.1 7.0 10
et L U RS i )ik E Acephate 6.00 95.1 B0.0
50 °C/min to 150 °C H Ei \ _
6 °C/min to 200 °C 'M 4 tethacrifos G.68 125.0 7.0
16 °C/min to 280 °C, 8.5 min Err—  — Methacrifos 6.68 180.0 93.0 10
lr— )
LS LR S == [E‘ Methacrifos 6.68 240.0 180.0 10
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Sample Preparation sclentific

QUECHhERS (pronounced “catchers”), an acronym for Quick, Easy, Cheap, Effective, Rugged and
Safe, covers a variety of sample preparation and clean-up techniques for the analysis of multiple pesticide

residues in agricultural matrices.
PESTICIDES
‘@uE@HERSP cood %7 (‘,ONTAM\MN';"S

=COMPLIC
= -C0 TL\[ SA V\\>\/Eca ’\.ABOR\:";)E‘SD
: -m\.'nFACE.TEb :
CONQUMING @ 933---
Quick 1@

Fj S\N\PLE" asy T3 LOW VOLUME
o § EFEECTNVEY (e | mmmmeo

ferk
o WGhQUALTY  Effectie ‘%E q s
R LC-MS

RESULTSY ' Wugqed
S afe
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Sample Preparation

Materials required:

e Thermo Scientific HyperSep Dispersive SPE Pre-packed Extraction TUDE
e Thermo Scientific HyperSep Dispersive SPE Clean-up Tubes
e Acetonitrile, 15 mL/sample
e Surrogate and internal standard
e Centrifuge and rotor for the tubes used, minimum 3700 RPM

.r ik .‘ L e



QUEChERS solutions

QuEChERS workflow
e
1. HOMOGENIZE/GRIND 1
i
Grinding =S ]
v
2. EXTRACT

10-15 g subsample .

Spike with pesticides

v
Add solvent; mix/vortex
for 30 seconds A
v %
Add salts
v
Shake 3. CLEAN-UP
v
Add internal standard Add sorbents and salt
v ./
Centrifuge Shake
v v

Centrifuge

_ v 4. ANALYZE
Aliquot of supernatant
Injection
Aliquot of supernatant (GC-MS or LC-MS)

The QUEChERS workflow is typica v

homogenization, extraction wath salts
analysis by GC-MS or LC-

Wt )G rocegdure s m r i8ess
standardzzed, there are an incre g number of chemistry variation Analytical report
0 meat chifferent apnicshon reauiraments

thermo
scientific
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QUEChERS

solutions

Whichever QUEChERS method you’re using, we’ve got you covered

Original AOAC

(Anastassiades et al, 2003): (AOAC 2007.01):

developed for non-base-sensitive uses sodium acetate as a buffer
compounds, using sodium instead of sodium chloride and is

chloride to reduce polar

compatible with base-sensitive

interferences and enhance compounds

extraction

Thermo Scientitic YueChERS Extraction Pouch EN Method

4 g Magnesium Sulfate 1 g Sodium Chloride
1 g Trisodium Citrate Dihydrate
0.5 g Disodium Hydrogencitrate Sesquihydrate

European

(EN 15662):

similar to the AOAC method, but
uses sodium chloride to minimize
polar interferences, and sodium
citrate dihydrate and disodium
citrate sesquihydrate instead

of sodium acetate
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EN method clean-up kits

Description

General fruits and vegetables
EN clean-up kit, prefilled 2 mL tubes with 150 mg MgSQ,, 25 mg PSA
EN clean-up kit, prefilled 15 mL tubes with 900 mg MgS0,, 150 mg PSA

Pigmented fruits and vegetables
EN clean-up kit, prefilled 2 mL tubes with 150 mg MgSQ,, 25 mg PSA, 2.5 mg GCB
EN clean-up kit, prefilled 15 mL tubes with 900 mg MgS0., 150 mg PSA, 15 mg GCB

Highly pigmented fruits and vegetables
EN clean-up kit, prefilled 2 mL tubes with 150 mg MgS0,, 25 mg PSA, 7.5 mg GCB
EN clean-up kit, prefilled 15 mL tubes with 900 mg MgS0,, 150 mg PSA, 45 mg GCB

Fruits and vegetables with fats and waxes E
EN clean-up kit, prefilled 2 mL tubes with 150 mg Mg30,, 25 mg PSA, 25 mg C18 ¢
EN clean-up kit, prefilled 15 mL tubes with 900 mg MgS0,, 150 mg PSA, 150 mg C18

What is the purpose of the chemicals?

» MgSO,: removes residual water, and induces phase separation between water content in sample and acetonitrile layer
NaCl: removes residual water, and induces phase separation between water content in sample and acetonitrile layer

NaOAc: buffers the sample to stabilize pH

Disodium hydrogencitrate sesquihydrate: buffers the sample to stabilize pH
Trisodium citrate dihydrate: buffers the sample to stabilize pH

PSA: removes free fatty acids and other acidic co-extractives

C18: removes fats, sterols, and other non-polar interferences from sample
GCB: removes pigment (not recommended for use with planar pesticides)



Analysis of ethylene oxide and 2-chloroethanol
Residues in food using GC-MS/MS

Ethylene oxide residue definition in the EU: sum of ethylene oxide and
2-chloro-ethanol expressed as ethylene oxide Reg. (EU) 2015/868

Ethylene oxide

EO and its degradation products

H H 2-chloroethanol

Ethylene oxide
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Analysis of ethylene oxide and 2-chloroethanol scientific
Residues in food using GC-MS/MS

® Low detection limits required: The maximum residue level (MRL) depends on the
commodity, and it ranges from 0.02 to 0.1 mg/kg

® EQO is highly volatile:

 Poorly retained chromatographically

» Unstable and can be lost in vial via evaporation
® EO has a low molecular weight:

» Difficult to determine selective SRMs
® Dry matrices:

* Dirty extracts

* Interferences can cause over estimation of results



Ethylene oxide
GC MS/MS method

* TRACE 1610 gas chromatograph,

« TSQ 9610 GC triple quadrupole and a Thermo Scientific™
* TriPlus™ RSH autosampler

* TG-624SiIMS (30m x 0.25mm x 1.40um)

*  GuardGOLD™ Capillary Columns (5m x 0.25mm)

Injector Oven program Mass transitions

g TV Satiops ' time [min] [°C/min] [°C] [min]

g L e e e B B 1 0000 Run.

— | e 2 2.000 0.00 | 45.0 2.00 EtO 20 44 -> 14

Owungmote [0 9 x5 3 4.100 50.00 150.0 0.00

o I - 4  16.000 100.00 300.0 10.40 EtO 5 44 -> 29
S SN 8 4 5 New Row

e =20 P | 6  16.000 StopRun | - 2CE 5 80 -> 31

* e 2CE 5 80 -> 43

et S Transfer line 250°C 2CE-d4 5 84 -> 33

el lon source temperature 270 °C ciEen | £652 98
9 § S




Sensitivity of analysis

Analysis of ethylene oxide and 2-chloroethanol
Residues in food using GC-MS/MS

s B 2 - BA0_FCE_imicr_1 - Gapy #1 [manuaily integrated]
e

]
| 44 — 29

ag =2 g = =z B B B B oM,
EE E B E ¢ B E E B EE
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2
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2 E10_real_samplesd « external #1 [manually integrated]

7| courEs
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EO at 0.007 mg/kg

2CE at 0.007 mg/kg
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Analysis of ethylene oxide and 2-chloroethanol scientific
Residues in food using GC-MS/MS

Linearity for the analysis

100000 Ethylene oxide R2 = 0.9996 vy 2-chioroethanl RZ = 0.9988
counts*min counts*min
1000000 4
60000
800000 - 50000 4
600000 40000 |
30000 -
400000 -
20000
200000 -
10000
0- mg/L 0
0.00 1.00 2,00 3,00 4,00 5,00 6.00 0.00 1.00 2,00 3.00 4,00 5.00 6.00
Calibration curve for EQ between 0.007 Calibration curve for 2CE between 0.007

mg/kg to 16.5 mg/kg mg/kg to 16.5 mg/kg
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Residues in food using GC-MS/MS

Conclusion

« Chromatography: the chromatographic method provided a very good retention of the
analytes and separation from the matrix interferences

« The quantitation at MRL was easily achieved, even with 1 pL injection volume
showing excellent sensitivity

« The XLXR detector facilitates quantitation in a broad range on concentration showing
good linearity between 0.007 — 16.5 mg/kg in the samples



Food

safety Application

|
Application note | 000493 ¥ ¥

Environmental

ThermoFisher
SCIENTIFIC

Low-level consistent analysis of PBDEs in environmental
and food matrices using triple quadrupole GC-MS/MS

Authors
Kijell Hope
Adam Ladak®, and Paul Si

', Giulia Riccardine

cock?
Pacific Rim Laboratorias Inc., Canada
“Thermo Fisher Scientific, Milan, T
Thermo Fisher Scientific,

Hemel Hempstead, UK

Keywords

Polybrominated diphenyl sthers
{PBDESs), food, environment, gas

b
GC-MS, triple quadrupole, TSQ 9610
mass spectrometer, NeverVent
Advanced lonization ion source (AE]),
TRACE 1610 GC, programmable
temperature vaparizing injector, PTV,
AI/AS 1610

demonstrate the performance of the

Therma Scientific™ TSQ™ 9610 triple quadrupole mass spectrometer coupled to
the Thermo Scientific™ TRACE™ 1610 GC for the determination of polybrominated

dipheayl ethers (PBDES) in enviro ntal and food samples.

Introduction
PBDEs ara classas of polybrominated hydrocarbons existing as mixtures of congeners

with similar molecuar structures but different chemical and physical properties

{e.g.. congeners with lower numb of bromine atoms tend to be more volatde and to

bioaccumulate more than higher brorr

¥nated congeners).’ Histonically thase compounds

ol

were widely used as flame retardants in a variety of

lucts, such as plastics, furniture,

upholstery, electrical equipment, 8 ic devices, textiles, and other household

cts, because of their capabdity to release bromine radicals that reduce both the

sion of fire when exp at high temperatures.' These

compounds enter the environment through emissions from manufacturing proces:
tain PBDES, rec:

dered ubiquitous persistent pollutants as thay

volatization from vanous products that ¢

wastes, and leach

from waste disposal sites. They are cor:
have been detscted in tha airborne particulate matter, bonded to sadiments, surface

water, fish, and other marine animals, and therafore represent a risk to human health

sequence, the rtain toxic PBDEs with links to cancer and en

ption {including penta-, tetra-, and deca-PBOE) have been prohibited, an

tly listed in the Stockhoim Co

ntion inventory of per organic pollutants.”
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Routine, regulatory analysis of dioxins and dioxin-lik
compounds-infeod and feed samples

Authors

Richard Law'

r Schaechtele’,
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Fraiburg, Germany
Thermo Fisher Scientific, Austin, Texas

‘Thermo Fisher Scientific, Beijing, China

Keywords

Triple quadrupole GC-MS/MS,
persistent organic pollutants, POPs,
polychlorinated dibenzo-p-dioxins,
polychlorinated dibenzo-p-furans,
PCDD/Fs, dioxins, polychlorinated
biphenyls, PCBs, confirmatory
analysis, TSQ 9000, advanced
elactron ionization, AEI

Goal
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/MS sys
tography Data S
compliant an
dibenzo-p-f

2 Thermo Scientific™ TSQ
n with Thermo Scientific™ Chromeleon

n (CDS) software for the routine and regulatory

ed dibenzo-p-dioxins and polychi
oxin-fike polychlorinated bipheny

indicator PCBs in food and mples
Introduction
nd dioxin-Ii

human exposure to dioxin:
Then

, accurate monitering
ke from the food ¢

hain.
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