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/ZOOSEIZ%Q% (EU% : European EN 15662 )

Foods of Plant Origin-Determination of Pesticide Residues Using
GC-MS and / or LC-MS/MS Following Acetonitrile Extraction /
Partitioning and Clean up by Dispersive SPE -QUEChERS method.

~

/2007551:%%% (AOAC:E) -

Pesticide Residues in Foods by Acetonitril Extraction and
Partitioning with Magnesium Sulfate.
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QUEChERS (RIEIZ{EDOHBIER) Fig. 1~3
RESTEK Q-sep (LRATwY Fa—+tvyF)

Figure 1 “ Figure 3
1 -

Fig.1 HHEZHRESTFAXTS.

Fig.2 H##%10g, 50mMLFa—TJIZHET 5.
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Fig.3 BE#ZRYEES. ( = )
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QUEChERS (HIIEEIZ{EDBIER) Fig. 7~9
RESTEK Q-sep (LRATwY Fa—+tvyJ)

Figure 7 Vortex or shake vigorously by hand for T minute. Figure 8

Fig. 7 17REIELIERES L, REIZEEME (S) #FML T,
SHIZ3IMBFLLIERE ST 5.

Fig. 8 ZRiD9E (3000~3500rpm) %9 5.

Fig.9 LEtEHEEISPEFa1—TIZHET 3.
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Fig. 11 ®Eib5 B (3000~3500rpm) %9 5.
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QUEChERSEMER (RESTEK Q-sep)

AOAC i% EU;% (EN 15662)
— TR - &Y L Q-sep Q250 Q-sep Q210
Ay, LE2X, # 2 mL, 100-pk. 2 mL, 100-pk.
Fal), ARy N Q-sep Q350 Q-sep Q370
J 15 mL, 50-pk. 15 mL, 50-pk.
fEE - 588 Q-sep Q251
Hx-EY 2 mL, 100-pk.
TRAR, Fvv, 3, Q-sep Q351
AES U7 15 mL, 50-pk.
BFREZEOHE - EY d Q-sep Q352 Q-sep Q212
A4AF3d, YIYIALE, kT b 15 mL, 50-pk. 2 mL, 100-pk.
Q-sep Q371
15 mL, 50-pk.
BRESCECHE-EY W Fl Q-sep Q252 Q-sep Q213
HEDHSL, "LV, i ¥ 2 mL, 100-pk. 2 mL, 100-pk.
TIL—AR1)— ' Q-sep Q372
y & 15 mL, 50-pk.
51) % o)mo)& Eiﬁ :E, Hy LJ *ﬁllj i -c L\ i j— : Copyrights: Restek Corporation
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YY1 E (Sweet Potato )

—— A, No extract cleanup

— B.Q-sep™ QuEChERS cleanup

RESTEK

Column Rui®-55il MS, 20 m, 0.18 mm ID, 0.18 pm (cat.# 53602) Detector
Sample Sweet potato spiked with pesticide mix and extracted with acetoni- Maode:
trile and (-sep™ QUEChERS EN Method 15662 extraction salts Transfer Line Temp.:
Injection Analyzer Type:
Inj. Viol: L0 pL splitless (hold 1 min) lonization Mode:
Limer: Gooseneck splitless (& mm) w/deact. wool {cat.# 22405) Acquisition Range:
Inj. Temp.:  250°C Instrument
Oven Hotes
Oven Temp: 72,5 °C (hold 1 min) to 350 °C at 20 "C/min
Carrier Gas  He, constant flow
FlowRate: L2 mL/min

GC_FFO1125-27

W\l

BOO  Tieme (sec)

Ms

300°C

TOF

El

45-550 amu

Agilent/HP6890 GC

A. Extract (without cleanup step) acidified with formic acidtopH 5
B. Extract with cleanup using Q-sep™ QuEChERS dSPE cleanup
tube (cat.# 26124) acidified with formic acid to pH 5.

Scan range: mz 60, 73, 87, 129, 256 plotted
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YY1 E (Sweet Potato )

Q-sep™ QuECHERS tubes easily
remove matrix interferences.
Without extract cleanup, hexadecanoic acid from the

matrix obscures peaks for all the following pesticides.
(example XIC chromatogram = endosulfan 1)

allzthrin fenithion

buprofezin metolachlor
cis-chlordane myclobutanil
trans-chlordane oxyfluorfen
chilorpyrifos pendimethalin
cyprodinil pentadimuthlummlg
1. Hexadecanoic acid | WnLnd f;ﬂ“ﬂ;ﬂmﬁhﬂ
endosulfan | triadimenol
. endosulfan I
o

T T |
640 650 Time (sec)
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YY1 E (Sweet Potato )

Without cleanup, matrix masks Endosulfan L.

I

—=m/z 60
— =m/z 195
— =m/z 197
| I 1. Hexadecanoic acid I
I o
I T J T T ‘lL e A T “ pi—t T
500 520 oS40 560 580 600 620 60 GEO0 Time (sec)

GC_FF1222
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Peak List
1. Hexadecanoic acid
2. Endosulfan |

Column:

Sample:

Inj.:

Inj. temp.:

Carrier gas:

Flow rate:

Owen temp.:

Det:

Transfer line temp.:
Scan range:
lonization:
Instrument:

Ruci*-55il MS, 20 m, 0.18 mm D, 0.18 pm (cat.# £3602)
sweet potato spiked with pesticide mix, extracted with
acetonitrile and Q-sep™ QuECHERS EN Method 15662
extraction salts, then acidified with formic addtopH 3
L0 L splitless (hold 1 min.), & mm single gooseneck liner
with wjwool (cat.# 22405)

250°C

helium, constant flow

1.2 mLfmin.

72.5°C (hold 1 min.} to 350°C @ 20°C/min.

TOFMS

225°C

5-550 amu, mfz 60, 195, 197 plotted

El

Agilent 6820, LECO Pegasus Il
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YY1 E (Sweet Potato )

QuEChERS dSPE cleanup improves quantification and identification.

Peak Integration (extracted ion chromatograms)

1

— =m/z 195

A. No extract cleanup

.

4
5T 516 518 580 582 58 586 588 Time®)
GC_FFO1133

RESTEK

-

Better peak shape
B. Q-sep™ QUEChERS results in more accurate
. p u ! !
cleanup quantification. )
1
Ste 516 518 5B0 582 584 586 568 Time(s

GC_FFO1134
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YY1 E (Sweet Potato )

Spectral Identification ~
' QUECRERS dSPE cleanup |
&1 a5
improves mass spectral
. sample spectrum with no extract cleanup \ library matches. :
8l T 15
170 Sample spectrum with
QuEChERS d5PE cleanup
265
18 183 216 39
1|50 m 195am #7125 280 30T 355
60 80 100 120 1450 160 180 200 220 240 260 280 300 320 340 100 120 140 160 180 200 220 240 260 280 300 320 340
1495 1495
5 170 - - 170 »g Endosulfan|
159 Endosulfan | 159 reference spectrum
48 109 207 reference spectrum 48 109 207
63 63
13 265 133 265
21T 2
1309 330
s |f N 18118 M216
205307 394 295307 EVE)
60 80 100 120 150 160 180 200 220 240 260 280 300 320 340 60 80 100 120 1%0 160 180 200 220 240 260 280 300 320 340
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4 F3 (Strawberry )

AMEURERIZDOINT (FTRIESEH)

Table I QUEChERS extraction and cleanup procedure for pesticides from strawberries.

Sample preparation and extraction

Sample: 10g of strawberries were homogenized and placed in a 50mL PTFE centrifuge tube (cat.# 26227)
Solvent: 10mL of acetonitrile were added to homogenate

Shake for 1 minute, until uniform
Salts: 4,09 MgS0. (powder or granular)

1.0g NaCl

1.0g trisodium citrate dihydrate (cat. # 26213)

0.5g disodium hydrogencitrate sesquihydrate
Salts were added and vigorously shaken for 1 minute. Sample was centrifuged and the supernatant removed for cleanup.
Pesticides standards (200ng/mL) were spiked in at this point.
Sample extract cleanup
QuECHERS tubes:  1mL of supernatant from the previous step was placed into several 2mL polypropylene centrifuge tubes, each containing
one of the following adsorbent mixes:
A. 50mg PSA + 150mg MgSQ: (cat.# 26124)
B. 50mg PSA + 150mg MgS0: + 50mg C18 (cat.# 26125)
C. 50mg PSA + 150mg MgS0. + 50mg GCB (cat.# 26123)
Cleanup: Samples were shaken with the adsorbents for 30 seconds (carbon for 2 minutes), then centrifuged to produce
a clear supernatant for GC/MS analysis.
Internal standard: Pentachloronitrobenzene in a formic acid solution, pH 5.
PSA—primary and secondary amine exchange material.
GCB—graphitized carbon black

Copyrights: Restek Corporation
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4 F3 (Strawberry )

RMEURZE[ZDINT (T EH)

Table Il Instrument conditions.

Column: Rtx*-CLPesticides?, 20m, 0.18mm ID, 0.14um (cat.# 42302)
Sample: custom pesticide mix, 200wg/mL each pesticide,
internal standards:
8140-8141 ISTD, 1000wg/mL (cat.# 32279),
508.1 ISTD 100ug/mL (cat.# 32091),
triphenylphosphate 1000ug/mL (cat.# 32281)

Inj.: 1.0uL splitless (hold 1 min.)
Inj. temp.: 250°C
Carrier gas: helium
Flow rate: constant linear velocity (@ 40cm/sec
Oven temp.: 40°C (hold 1 min.) to 320°C @ 12°C/min.
Det: Shimadzu GCMS-QP2010 Plus
Transfer line temp.:  300°C
Tonization: Electron ionization
Mode: Selected ion monitoring
Copyrights: Restek Corporation
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4 F3 (Strawberry )

AMEURE (%) [TDWT

Table lll Pesticide percent recoveries in strawberry extracts treated with C18 or GCB dSPE, relative to PSA only.

Rt (min.) pesticide CAS Number action/use classification C18* GCB**
9.50 dichlorvos 62-73-7 insecticide organophosphorus 111 116
9.67 methamidophos 10265-92-6 insecticide organophosphorus 105 107

11.75 mevinphos 7786-34-7 insecticide organophosphorus 112 130

12.02 o-phenylphenol 90-43-7 fungicide unclassified 106 97

12.14 acephate 30560-19-1 insecticide organophosphorus 128 147

13.89 omethoate 1113-02-6 insecticide organophosphorus 120 119

14.74 diazinon 333415 insecticide organophosphorus 108 127

14.98 dimethoate 60-51-5 insecticide organophosphorus 124 151

15.69 chlorothalonil 1897-45-6 fungicide organochloring 125 13

15.86 vinclozolin 50471-44-8 fungicide organochlorine 102 98

16.21 metalaxyl 57837-19-1 fungicide organonitrogen 105 117

16.28 carbaryl 63-25-2 insecticide carbamate 114 111

16.60 malathion 121-75-5 insecticide organophosphorus 124 160

16.67 dichlofluanid 1085-98-9 fungicide organohalogen 122 103

17.51 thiabendazole 148-79-8 fungicide organonitrogen 88 14

17.70 captan 133-06-2 fungicide organochlorine 88 91

17.76 folpet 133-07-3 fungicide organochlorine 108 63

Copyrights: Restek Corporation
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4 F3 (Strawberry )

AMEURE (%) [TDWT

Table Il Pesticide percent recoveries in strawberry extracts treated with C18 or GCB dSPE, relative to PSA only.

Rt (min.) pesticide CAS Number action/use classification C18* GCB**
18.23 imazalil 35554-44-0 fungicide organonitrogen 115 05
18.39 endrin 72-20-8 insecticide organochlorine 104 10
18.62 myclobutanil 88671-89-0 fungicide organonitrogen 119 114
19.07 4.4-DDT 50-29-3 insecticide organochlorine 102 95
19.22 fenhexamid 126833-17-8 fungicide organochlorine 118 77
19.40 propargite 1 2312-35-8 acaricide organosulfur 110 95
19.43 propargite 2 2312-35-8 acaricide organosulfur 121 114
19.75 bifenthrin 82657-04-3 insecticide pyrethroid 106 81
20.04 dicofol 115-32-2 acaricide organochlorine 08 54
20.05 iprodione 36734-19-7 fungicide organonitrogen 118 90
2021 fenpropathrin 39515-41-8 insecticide pyrethroid 113 96
21.32 cis-permethrin 52645-53-1 insecticide pyrethroid 106 65
21.47 trans-permethrin 51877-74-8 insecticide pyrethroid 109 71
2374 deltamethrin 52918-63-5 insecticide pyrethroid 97 52
*50mg PSA, 50mg C18, **50mg PSA, 50mg GCB % recovery = RRF C18 or GCB X 100

RRF PSA
Copyrights: Restek Corporation
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