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Validated method for analysis of 190 pesticides In black tea using LCMS-8045
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Tea is one of the most refreshing and aromatic beverage consumed globally for its potential health Five milliliter water was added to 0.5 g of black tea samples and vortexed for a minute to mix the sample. 5 mL Matrix effect was assessed by comparing the slopes of matrix match linearity with the slope of aqueous 1504 1001 o 2210007300009
promoting properties®). To improve both the quality and quantity of tea production, broad spectrum of acetonitrile containing acetic acid was added and processed by using QUEChERS technique. standard linearity samples. Matrix effect was found to be predominant; more than 20% in 124 pesticides and 125 - 125,
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of pesticides is frequently applied. Due to potential health hazards of such pesticides, resulting Cleanup was done with dispersive solid phase extraction by using Primary secondary amine, C18 powder and with-in 20% for 66 pesticides. Therefore, quantification of the unknown analytes should be performed 0
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from_ (_:hrogl)c dietary exposure, EU has established Maximum Residue Limits (MRLs) for many graphitized carbon black with optimum combination. After cleanup, superatant was evaporated in N, stream against the matrix match standards for further experimentation. » o
pesticides™. and reconstituted in formic acid in water: methanol (1:1, v/v).Samples were filtered through 0.22 micron syringe 025 ]
o | . | 4-4. Recovery
. filter in auto sampler vial and injected into LCMS 8045. 0.00 0.00 u 000
2. IntrOd uction _ Recovery was evaluated by analyzing pre-spiked samples at 10, 25, 40, 100 and 200 pg/kg (six spiked | | L |
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_ o _ N 3-3. LC-MS/MS an alyS|S samples at each level) against matrix match calibration linearity samples plotted between 1-50 pg/kg. Mesaoooon o % PP o areacdb o000 % 750 e B0 peapdiooon " i 5%
S_hlmadzu Appllcatlor_l Devglopment Center (ADC) h§§ devgloped a h_|ghly. sensfuve method to | _ 7 Average recovery values for 158 pesticides were found to be within 70-120% and within 40-70% for 40] ’ 175 30]
S|mu|taneo.usly quant|f¥ r§g|stered and approved pesticides in _tea matrix using Shimadzu L_CMS- remaining 32 pesticides. Recovery values outside the range 70-120% were found to be acceptable due to 3 150
8045. Regdual analys.ls |n. black tea has al\_/vay_s been compll.cated dge to complex matrix th{_:\t consistent, precise and reproducible results with RSD <20%. 20 -
results in ion suppression, instrument contamination and co-elution. Optimal cleanup of samples is 25 L >
required to remove the pigments without affecting pesticides during the extraction. At trace level, As mentioned in SANTE gquidelines, the relative ion ratios of the samples should be within £30% of 201 5]
quantification of pesticides is highly challenging if the sample preparation, processing, cleanup and reference ion ratios obtained from calibration standards measured in the same sequence and under same 15 | o]
extraction are not chosen appropriately. This study implements a simple and high throughput . . conditions. The range of values of ion ratios for spiked samples at 10, 25, 40, 100 and 200 ug/kg and matrix L0] "
. appropriaiey. TS STEY TP bie and 9 P Figure 2. Nexera X2 with LCMS-8045 y P P HID
processing method for estimation of 190 pesticides in black tea. A multiple residue QUEChERS _ _ _ o match standard were measured and found to be acceptable. -
method has been employed for simultaneous determination of 190 pesticides of different LCMS-8045 triple quadrupole mass spectrometer by Shimadzu (Figure 2), sets a new benchmark in triple oo - - - ) oo} - - — — —— oo P
chemistries and physicochemical properties guadrupole technology with an unsurpassed sensitivity (UF sensitivity), ultra fast scanning speed of 30,000 120.00 - Fig 5.1. Acephate Fig 5.2. Vamidothion Fig 5.3. Acetamiprid
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u/sec (UF scanning) and polarity switching speed of 5 msec (UF switching). This system ensures highest 00 JoX ! X X Qe T —— (:10,000) (:10,000) . .
3. Material d thod quality of data, with very high degree of reliability o B ”‘z:”f""’w"z?"’fw""‘ el 8 AR ER ey 7""’1“"1“’ MG o oA L oo LT oo 122 1000 2no iS4 o0 150 Lot o G107 20007 00
aterials and methods | | sad | AR S A | L RTLINER Y S0 U 11K i M2 B (% 5 | RN 4 o] T .
. o \4 % . v v ol v v 353 E 30
Table 1. Instrument parameters T © O v v a0] - K
Described data is subset of an extensive validation data generated for 190 pesticides in black tea. UHPLC condition (Nexera X2) MS parameters (LCMS-8045) 40.00 1 3.oé izz 20
This method is validated for criteria as mentioned in SANTE Guidelines®. There by confirming o Shim-pack XR ODS Il column 150 mmx3 mm, 2.7 TS e Clectro Soray lonation (ES| 2000 - o N o
general appllcablllty and tranSferabi”ty of this method on LCMS-8045. olmn um. iniertace ectro Spray lonization ( ) 0.00 0 O o e 10 D 0 e 10 O ) 1w o 10 Oy O e 1) B 0 et D B 7 T o L2 O O e e 1 B 0 M d D D D e o 1O Gy ] 0.50 10
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A: 2mM Ammonium formate + 0.002% formic acid in - ] ' ]
_ Nebulizing gas- 3 L/min: Figure 3. Trend plot of mean recovery at 10 pg/kg level 00+ 000 — S 003
3-1. Method development | water Nitrogen gas 99 | o
MOPIE PSS b 2mm Ammonium formate + 0.002% formic acid in | flow 4-5. Precision : Repeatability (RSDr) b e
Instrumental method is developed based on chromatographic and mass spectrometric parameters ' t:‘ Immomum ormate =+ & o formic acidin Drying gas- 10 L/min - - p y 2 : Area(x10.000.000)
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as described in Method Package for Residual Pesticide Ver.3 from Shimadzu Corporation®. This | — — _ — Pre-spiked tea samples, at level of 10, 25, 40, 100 and 200 ug/kg (six spiked samples at each level) were 100! %
greatly reduces the development and optimization time of instrumental parameters. Pretreatment Flow rate 0.4 mL/min Zero air flow Heating Qas'_lo L/min injected and checked against matrix match calibration linearity samples. Back calculated concentrations of : E
s - - Gradient Oto 1min 10% B, 1 -4.5 min B 55%, 4.5 — 15.75 Desolvation line- 250 °C; these samples showed excellent reproducibilit 075 - o
method was optimized based on QUEChERS. The workflow for pretreatment was fine tuned to give min B 100%. 15.75 — 18 min B 100%, 18.2 min B s ot block. 400 °C. P P y. : N
higher and more consistent recoveries. Early eluting polar pesticides are essentially known to have 5%, 18.2 — 21 min B 5%. emp €ating block- ! .. Ciy Cp ey o] 5
peak shape problem resulting in higher variability of analytical parameters. This was managed Column temp 40 °C Interface- 300 °C 4-6. Precision : Within Iaboratory reprOdUCIblllty (RSDWF) ] 0.50]
systematically by water co-injection using auto-sampler pretreatment function. Six aliquots of pre-spiked samples at 10, 25, 40, 100 and 200 pg/kg were prepared in matrix, processed as >
4_ Resu Its per the extraction protocol and injected against matrix match calibration linearity samples to evaluate ] :
o5 _ _ RSDwr of the respective pesticides. % CV of each sample at 10, 25, 40, 100 and 200 pg/kg injected for Y et e e e
j:: 4-1. LI nearlty recovery, repea_tgblllty a_ngl reproducibility e>_<pe.r|ments, met the accc_ap_tfance criteria and founq to be within Figure 5. Representative chromatograms at LOQ level
aso 5-Multilevel calibration standards were prepared in solvent and injected in LC-MS/MS system. Calibration _20%' Repeat.abl_llty precision (RSDr) and  within-laboratory reproducibility (RSDwR) for pre-spiked samples 5 Conclusion
425 curve ranged from 1-50 pg/kg and was found to be linear with the corresponding coefficient of determination, Is presented in figure 4 .
400 = (r2) more than 0.99. 2< 00 A simple, sensitive and rapid method has been developed and validated as per SANTE guidelines for
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E | determination of 190 pesticides in tea matrix. Extraction QUEChERS technique was used as a sample
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a5 To evaluate matrix match linearity, five matrix blank samples were prepared by using organic tea matrix as per preparation method. Shimadzu LCMS 8045 method proved to be a reliable tool to quantify pesticides due to

2:: the extractif)n protocol. Recon.stitut.ed matrix was used to prepare calibra.tion standar_dtc, ranging from 1'_50 o its superior sensitivity and good repeatability. All the pesticides exhibited very good RSDr and RSDwR (as
e Hng/kg. Matrix match standard linearity met the acceptance criteria and obtained a coefficient of determination per SANTE guidelines) allowing method to be used for calculating residual pesticides in actual sample after
225 - (r?) 20.99. 15.00 applying recovery factors.
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Figure 1. Representative chromatogram for analysis of 190 pesticides in black tea, Figure 4. Trend plot of % RSD at LOQ level 4. LC/MS/MS Method Package for Residual Pesticides (English); Part No.: 225-32405-92.

analysed at 10 ppb . : L : : : :
Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO).
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