MP 221

) SHIMADZU
Multi-Residue Pesticide Analysis in Cumin using GC-MS/MS

Durvesh Sawant, Aseem Wagle, Prashant Hase, Sanket Chiplunkar, Rahul Dwivedi, Hemant Kesarkar, Siddhata Jadhav, Jitendra Kelkar, Pratap Rasam “‘
Shimadzu Analytical (India) Pvt. Ltd., 1 A/B Rushabh Chambers, Makwana Road, Marol, Andheri (E), Mumbai-400059, Maharashtra, India.

] 140 25
1. Overview e Preparation of solvent standard concentration levels 4-2. Recovery (@)
. . . . GC multi-residue pesticides mixture obtained from Restek® was diluted using ethyl acetate to prepare Recovery was evaluated by analyzing spiked samples at 10 and 20 pg/kg (six spiked samples at each 120 _ - —
Cumin (Cuminum cyminum) has been used as a natural medicine for over 2000 years. It shows stock solution of about 1000 ppb standard mixture for more than 170 pesticides. From this, level) against matrix matched linearity plotted between 1 to 100 pg/L. Mean recoveries were found to I - x g 2
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anti-inflammatory property and supports the immune system. Cumin seeds (Figure 1) have concentration levels of 10 ppb, 25 ppb, 50 ppb, 250 ppb and 500 ppb were prepared. be within 70-120%. The bar chart of mean recoveries at LOQ level is shown in figure 3.

been widely used as a spice in many food preparations. In order to fulfil the high-demand of Pre - - - - ey

. e . . . paration of matrix matched standard linearity levels _ 0

EUCThSp'C%SI’ pes.tlcEIes are wﬁelyfused. But thelrhoveruslf mla;]y cr?use acute and_perhmanent Locally purchased Cumin seeds were used as a sample. It was extracted as per the sample extraction 4-3. ReprOdUCIblllty (/0 RSD)

meaal(itmuprrr? r:gi]jule? Ii;z?:n(f\}nlLSG)refgrre{h? prrgé.ee%tceur(:fa?ns:(iitcic’jéseirlmzuégfn??nsgg:jos?l] aTShiit method (3-2) to prepare matrix blank. Further it was spiked with above solvent standard levels to
P ' ’ prepare matrix match linearity of 1 ppb, 2.5 ppb, 5 ppb, 25 ppb, 50 ppb and 100 ppb.

Reproducibility experiment for recoveries was performed on six different spiked samples at 10 and 20
Hg/kg concentration levels. The % RSD for recovery of six spiked samples at their respective LOQ
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increasing the _importance of having analytical method for determination of residual pesticides - Preparation of spike samples (Recovery samples) levels Was_found to be_legs than 20%. Trend plot of reproducibility (% RSD) for spiked samples at \ / N V\\ y M f V r\jL j 10
present in cumin seeds. | g q ine th : i f th hod q g d. For thi LOQ level is presented in figure 3. 40 -\«!V M
n order to ete”“'f‘e ¢ e.extract!o_n etciency t e method, recovery study was conducted. For this, The method successfully achieved 10 and 20 pg/kg LOQ for 131 and 38 pesticides, respectively. The aﬁ 5
2 g sample was splkeq \.N'th pesticide standard mixture to prepare recovery samplgs of 10 ppb and 20 list of pesticides is shown in table 2. The pesticides having 20 ug/kg LOQ are marked with asterisk (.) 20 yj
ppb. T he spiked pgsﬂmdes were then extracted, analyzed and quantified against matrix matched in the table. Some pesticides (like Chlorpyrifos, Profenofos, Ethion, Tricyclazole etc.) were detected
linearity to study their recoveries. as incurred residues in the blank sample and hence could not be included for recovery studies. 0 0
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Table 2 List of Pesticides C—Mean Recovery —% RSD
# Pesticides Name # Pesticides Name # Pesticides Name @LOQ @ LOQ
1 Dichlobenil 58  |Pirimiphos-methyl 115 [p,p-DDD 140 25
_ _ 2 Biphenyl 59 Prodiamine* 116 |o,p'-DDT (b)
Figure 1. Cumin seeds 3 [Mevinphos 60 [Fenitrothion* 117 |Chlorthiophos-3
. 4 Etridiazole 61 Pentachlorothioanisole 118 [Triazophos 120 — _ - i —
2 I n t r O d u Ctl O n 5  |Pebulate* 62  [Malathion 119 [Sulprofos . o [] ] — = nn 20
- 6 Methacrifos 63  |Metolachlor (S-Metolachlor) 120 [Carfentrazone-ethyl 100 1l — ] . [ [] milm T | ] — 110
; ; ; ; A ; ; 7 Chloroneb 64  [Fenthion* 121 [4,4'-methoxychlor olefin > M [‘, B ] [] [H [ ] —
This study reports a validated method for the determination of 169 pesticides in cumin seeds of & To-Phonyiohend R ST— 122 [Carbopnenothion” S : ‘L 1 i i i - _l_ .
Indian origin using Shimadzu GCMS-TQ8040 NX. The multi-residue extraction was performed 9 |Pentachlorobenzene 66 |Anthraquinone 123 |Edifenphos S w0 = _ .| g A
. . g , . 2 . . 10 Tecnazene 67 Parathion* 124 [Norflurazon O N
using modified QUEChERS’ extraction method!?!. Figure 2. Shimadzu GCMS-TQ8040 NX 1 TPropachior P ro—— o Endosuifan e x m | o
. .. 12 2,3,5,6-Tetrachloroaniline 69 4,4'-Dichlorobenzophenone 126 [Lenacil* c 60 [ | f 10 >
Sl | W |
3 M - | d h d 3'3. Analytlcal COﬂdltlonS 13  |Diphenylamine 70  |Fenson 127 |p,p'-DDT D w W
] a.terla S an m et O S . . . L. 14 Cycloate 71 Pirimiphos ethyl 128 |Hexazinone = 40 | | | |
_ _ Table 1 Instrument configuration and Analytical Conditions: GC-MS/MS 15 |Ethalfluralin 72 |Bromophos 129 [2,4-Methoxychlor !
The reference standards for this study were procured from Restek with below catalogue : : 16  [Chlorpropham 73 |MGK 264-1 130 |Piperonyl butoxide 5
number' SyStem Conflguratlon 17 Trifluralin 74 Isopropalin 131 |Nitralin* 20 ¥ ¥
) o . Instrument - GCMS-TO8040 NX 18 Benfluralin 75 Isodrin 132 [Pyridaphenthion
GC multi-residue pesticides kit — 32562 Autodin A 5 _Q 19 |Sulfotep 76 |Pendimethalin 133 |iprodione* ) i
Cumin seeds procured from local market, were used to prepare matrix-matched calibration uto-injector - AOC- O! +S. T T it 86 89 92 95 98 101 104 107 110 113 116 119 122 125 128 131 134 137 140 143 146 149 152 155 158 161 164 167
. _ 21 Phorate 78 Metazachlor 135 |Endrin ketone
: : . . L . . Column : SH-I-Rxi-5Sil MS (30 m x 0.25 mm I.D., df = 0.25 uym)
standards and spiked samples. This method is validated for criteria as mentioned in SANTE T Restek T 3 Split (with ) 22 |alpha-BHC 79 [MGK 264-2 136 |Phosmet C—Mean Recovery —9% RSD
} ) ner ' Reste opaz Liner, Splitiess (with woo 23 Hexachlorobenzene 80 Fipronil* 137 |Bifenthrin
GUIde“neS[B]' 24 Pentachloroanisole 81 Penconazole* 138 |EPN* @ LOQ @ LOQ
GCMS-TQ804O NX (Figure 2), manufactured by Shimadzu Corporation Japan’ was used to GC 25 [Dicloran 82  [Chlozolinate* 139 [Bromopropylate Figure 3. Trend plot of Mean Recovery and % RSD vs Compound # at LOQ level (a) 1 to 85 and (b) 86 to 169
. . .. . . ; 26 Atrazine* 83 Bromfenvinfos-methyl* 140 |Tetramethrin-2
guantify residual pesticides in cumin seeds sample. Injector temp. : 250 °C 57 lbeta-BHC 84 |(2)-Chlorfenvinphos 141 [Methoxychlor
Column oven temp : 80 °C (2 min), 20 °C/min to 180 °C (0 min), 28 |Clomazone 85 [Quinalphos 142_|Fenpropathrin -
- o : o ; 29  |Quintozene* 86  |Procymidone 143 [Tebufenpyrad 5 . CO n C I u S I O n
3 1. MethOd devel Opm ent S C/mm to 300 °C (300 mm) 30 Pentachlorobenzonitrile 87 Triflumizole* 144 |Tetradifon*
Instrumental method was developed based on chromatographic and mass spectrometric Run time * 34 min 31 [gamma-BHC (Lindane) 88 [Folpet* 145 [Phosalone > A simple, sensitive and rapid method has been developed and validated as per SANTE guidelines
.. . . . . . . 32 Proflurali 89 B hos-ethyl 146 |Leptoph . . .. . . - . . . . . .
parameters. Smart Pesticides Database Ver.2 for GC-MS/MS enabled quick instrumental Injection mode : Splitless (High pressure at 250kPa) 33 T;‘ibﬁ[ﬁy'[;zme %0 tr;i?_‘;"h.ﬁjfd;j 147 Aifngﬁoz_smethw for determination of 169 pesticides in cumin seeds. Quantification of pesticides in cumin seeds is
method optimization for higher throughput. For most of the pesticides, 1 target and 2 reference Injection volume 12 UL 24 Tefbl:fOS* Z; Chlorbenside 142 Pyriproxyfen challenging due to presence of high sugar content. A modified QUEChERS’ extraction technique
.. . . . y . ) , . . 5 Fonofos 0,p'-DDE 149 [Mirex .
MRM transitions were included in the method. Shimadzu’s ‘LabSolutions Insight’ software was Carrier gas : He 36 |Propyzamide 93 [Tetrachlorvinphos® 150 Acrnathnn was used for sample preparation.
used for data processing, which helped in evaluating validation parameters with ease. This Linear Velocity : 40.4 cm/sec (Constant mode) 2; Elij‘j]rl‘;”a"n g;‘ tcr'zn‘;h,::;::xor i; 22;(.):2?5 > The method developed on Shimadzu GC-MS/MS proved to be highly sensitive and consistent as alll
greatly reduced the development and optimization time of method parameters. Pretreatment 39 |Pyrimethanil 96 |lodofenphos 153 |Azinphos-ethyl the pesticides showed reproducibility < 20% (as per SANTE guidelines) at LOQ levels.
MS P P y P g
S L : : : 40 Isazofos 97 Flutolanil 154 [Pyraclofos : : i : ; : ; : :
method was optimized based on modified QUEChERS to give better and consistent recoveries. Interface temp. - 280 °C VER T PR T — 155 [Coumahos » The cor_nblngtlon of sen3|t|ve ms_trument and reliable method enables its use in testing laboratories
. | t - 230 OC 42 delta-BHC 99 Prothiofos 156 [trans-Permethrine fOf mUItl'reS|due anaIyS|S Of cumin SEEdS.
3'2. Sample and Standard preparathn on source temp. ) 43 Tri-allate 100 [Fludioxonil* 157 [Fluguinconazole
) ) . ization mode " El 44 |Pentachloroaniline 101  |Pretilachlor 158 [Pyridaben
Cumin seeds were grounded and used as sample for extraction. Acetonitrile was used as Isonllzatlto o g mi 75 |Endosulfan other 102 |p.p-DDE 159 |Acequinocyl deg.® 6 R ef erences
extraction solvent along with magnesium sulphate (MgSO,) salt in optimized proportion to olvent cuttime - 3.0 Min 46 [Dimethachlor 103 [Oxadiazon 160_[Cyfluthrin-1 ]
o ) o ) ) o LOOp Tlme - 0.3 sec 47 Propanil* 104  [Myclobutanil 161 [Cyfluthrin-2
maximize recoveries of pesticides.. After extraction, the aliquot of acetonitrile was used for C 48 |Acetochlor 105 |0,p-DDD 162 [Cyfluthrin-3 1. GB 2763-2019 National Food Safety Standard—Maximum Residue Limits for Pesticides in Food:
49 Chlorpyrifos-methyl 106  |Flusilazole* 163 |Cyfluthrin-4 . ; _
further clean up. 4 Res u It S g VR— 107 Toxyfiuorter YR TEE— https.//www.qodeofchlna.corr?/standarg/G.BZ763 2019.htmrl1. ) fresic e
After extraction, clean up was performed using optimum combination of C18, GCB (Graphitized 51 _[Parathion-methyi 108 _[Bupirimate 165 [Flucythrinate-2 2 I\E/I Alnag.tass'la\ades, _S-_IJ- II_Ee otay, [;I.DStgjlnbgher, F-d‘J- SDC enck, Fa;t ?S%Easy '\I/:_lutt'ref_' ue :c\/let ﬁ
: : . : - - 52 [Tolclofos-methyl 109 |Fluazifop-P-butyl 166 |Fluridone mploying Acetonitrile Extraction/Partitioning and “Dispersive Solid-Phase Extraction” for the
Carbon Back), PSA (Primary secondary amine) and anhydrous MgSO, to minimize matrix -1. : : 2 . : .
. ) ( Y . Y ) y . g 4 L 4-1 Lmearlty :i ﬁ'aCh'f‘l”th_ E‘l) T'i“g_ef;ﬂ — ig; :a“'i:uva:!”ate'; Determination of Pesticide Residues in Produce, J. AOAC Int., 86: 412—431, 2003
. . . . . . . . ran rn ,1-DI ro-Z,2-0l - n n - valin - . . . . . .
Interference. The extract was filtered through 0.22 um PTFE filter. Final reconstitution volume For linearity study and quantifying spiked samples, matrix matched calibration standards were used. =5 THeptachior P e R BT et 3. Guidance document on analytical quality control and method validation procedures for pesticide
was adjusted such that recovery samples’ concentration is diluted by two times. All samples Multilevel calibration curve included 1, 2.5, 5, 25, 50 and 100 pg/L concentration levels. All calibration 56 |Metalaxyl (Mefenoxam)® 113 [Chiorobenzilate ~ LOQ =20 uglkg residues and analysis in food and feed. SANTE/12682/2019
were analyzed as per conditions shown in table 1. standards were found within 80 to 120% accuracy range as per SANTE guidelines. 57 [Fenchlorphos 114  [cis-Nonachlor

Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO). Not for use in diagnostic
procedures.




