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Determination of Pesticide samples: HHONEYS
Residues in Honey by Modified Analytes: 11 pesticides
QUEChERS Extraction and a * Methods: QUEChERS

Variety of Instrumental Method * Instruments:
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Xiujing Lu Baggett — GC/MSD
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Sample Type: Honeys

Analytes: 10 pesticides

Organochlorines Molecular Structure Type

a Insecticides
Chlorpyrifos Methyl

I%CF Insecticides
Endosulfans A

1 o Insecticides
Endosulfan sulfate )E%:/“

Permethrins @‘J4N Insecticides

(Pyrethroid)

Cypermethrins L™ Insecticides
O/\O/k 4‘ (Pyrethroid)

Coumaphos .
:m—g ~~~~~~~~~ Insecticides

Organophosphates
ws
Acephate MEO>F’*N”’°*°H3 Insecticides . .
¢ Organonitrogen Pesticide:
Phosmet @*Sﬂ” Insecticides — Amitraz

E a
. ~ I CHg
Chlorpyrifos Methyl S, Insecticides |
o e HyC N==CH-N—CH=N CHy
!
oxo
Coumaphos CmG,HOCHzM Insecticides
I
& !

Azinphos Methyl ™ chs-pocHan Insecticides




¢ The New Challenge of LOD —
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Tolerance Level in Honey:

Fluvalinate 0.05 ppm
Coumaphos 0.1 ppm
Amitraz 1.0 ppm

Extraction Methods

The old “Luke” methods
New QUEChERS method

The history of our first small scale Luke
method

Our modified QUEChERS method

The Old Luke method for Honey Extraction

50g Sample +200 ml 35%
H20O/Acetone In a blender
Blend at high speed 5 min

Measure and record total
Volume 210-250 m|

[m.,n,m} [ R }

‘methylen Chioride and 50 mi g
petroleum ether, Shake 1 min in refrigerator

Aqueous layer | ] 1% extract organic layer

. Drying column
Graduated cylinder ] N [ (anh Sodium Sulfate)

5
250 ml separatory funnel + 50}

ml methylene chloride, Labconco beaker ]

shake 1min

1081%8 o

Upper organic layer + 50 ml Concentrate to 2ml +10 ml
Methylene chloride, Acetone, then concentrate to

shake 1 min 5 ml final volume

The new QUEChERS method for honey extraction

[ 10g Sample in a 50 ml FEP tube

[ +10 mi 120, Shake for 1 min

Add: 10 ml 1% HAC in MeCN,
1.g anh NaAc and 4 g anh MgSO4

+100 il of 50 ppm ISTD

Shake vigorously 1 min
Centrifuge > 1500 rcf 1 min

| Transter 4.0 miinto

And 0.2 g PSA

Shakelvortex for 30 sec ]

Centrifuge > 1500 rcf 1 min

{ A 15 ml tube with 0.6 g anh MgSO4 ]

Filter and transfer Filter and transfer
1.0 ml to GC/XSD and PFPD 1.0 ml to GC/MSD and LC/TOF




Condition experiment

Pesticides 5 ml H20 10 ml H20 15 ml H20 20 ml H20
M-CPRF 54.3 116.7 106.7 141.6
Endosulfans 49.7 115.0 100.0 1155
Endosulfan 52.0 117.5 101.1 129.7

Sulfate

Permethrins 43.4 109.6 99.3 128.0
Coumaphos 53.4 123.5 110.7 141.0
Cypermethrins 44.8 113.6 103.1 117.1
Avg 49.6 1145 103.5 131.5
Dev% 50.4 -14.5 -3.5 -31.5

Th . Pesticide Recoveries by XSD
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@ m-CPRF 915 0.0 830 939 895
@ endosulfans 828 0.0 799 829 819
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expl exp 2 exp 3 exp 4 average
@acephate 88.2 106.0 117.8 103.1 103.8
m phosmet 83.9 94.6 109.8 94.6 95.7
D azinphos-methyl 85.3 95.1 110.7 93.8 96.2
o w1 540
mm-CPRF 91.2 102.5 115.0 102.9
@amitraz 83.9 95.1 93.5 91.0 90.9




Instrumentation
« GC/XSD and GC/PFPD:

GC chromatogram

e [nstrument:

— Agilent 6890 Gas Chromatography

— Ol Analytical 5380: Pulsed Flame
Photometric Detector (PFPD)

— Ol Analytical 5360: Halogen Specific
Detector (XSD)

— Agilent 7683 Autosampler

GC/PFPD GC/XSD
i
I
e Temperature Program

Oven Rate Next temp | Holding Run time
Ramp (c/min) (c) time (min) (min)
(65c) 0 65 0.5 0.5

1 25 200 0 59

2 10 285 2 16.4

e Column Information
— PFPD: ZB-1 (30mx0.32mmx0.25um)
— XSD: ZB-5 (30mx0.32mmx0.25pm)

GC/MSD:

e [Instrument:

—Agilent 5890 Gas Chromatography

—Agilent 5972 Mass Detector

— Agilent 7683 Autosampler




« Temperature Program

Oven Rate Next temp | Holding | Run time
ramp (c/min) (c) time (min)
70c 25 180 0 6.4

(Ini 2 min)
2 3 200 0 13.1
3 8 280 12 35.07

¢ Column Information
— DB-5MS (30mx0.25mmx1um)

e SIM: m/z

— 293,121, 132, 147, 162

GC/MS chromatogram (in SIM)

LC/TOF Premier

¢ [nstrument:

— Waters Acquity UPLC System
* Binary solvent manager
* Sample manager
e Column manager
« A specialized column

— Waters LCT Premier oa-TOF mass
Spectrometer
« (orthogonal acceleration Time-of-Flight)

» Gradient
Time (min) | FIOW (ml/min) % A % B Curve
0 0.45 100 0
8.50 0.45 0 100 6
11.00 0.45 0 100 6
11.10 0.45 100 0 6
13.50 0.45 100 0 1

— Mobile ph A: 5% aqueous MeOH + 2mM CHzCO2NH4
— Mobile ph B: 95% aqueous MeOH + 2mM CHsCO2NHa

¢ Column Information
— Acquity UPLC BEH C18, 1.7 uM, 2.1x 50mm

 MS Conditions

—lon Mode: ES/ W+
— Capillary V: 250V

— Source T: 120 c

— Desolvation T: 350 c

— Gas Flow: 600 L/hr
— Mass Range: 50 — 1000
—Acq. Time: 0.25s




LC/TOF chromatogram and S/N LC/TOF Quanlynx calibration curve and results

P SnRuS=s5911 234205008
o Zages

Amitraz

g
H_0s1606_010
100

Coumaphos.

iy %
H_0s1606_010 L TOF S ES+
100

Fluvalinate

Time - P e

et e = L. 1]

Method Sample | Solvent | Experiment | Equipment Toxicity Others
i ’ .
(gram) | (mb) {me . « Quick, Easy, Cheap, Effective, Rugged and Safe (QUEChERS)
ZGE’IZS'"S' AVL‘;‘Sz:nD':h Approach for Determining Pesticide Residues. By Steven J Lehotay at
" separate iy Andg the 2004 FIFRA Fall Pesticide Analytical Workshop
o M - -
funnels, ethylene « Validation of a Fast and Easy Method for the Determination of 229
Luke 50 400 4hrs Chloride Waste L y . ] : -

pesticide Residues in Fruits and Vegetables Using Gas and Liquid

Drying Chromatography and Mass Spectrometric Detectors By Steven J

columns Lehotay, A. DE Kok, M. Hiemstra, P. Van Bodegraven, Journal of AOAC
International V. 88, P595-614, 2005

Most tubes + UPLC 0a-TOF MS For Rapid Screening of Multiple Pesticide Residues
QUEChERS 10 10 1hr Tubes MeCN disposable, Doniel McMilan and Maria Ibanez Martinez, Waters Corp. Application
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Everybody say: Cheese




