Analysis of Multiresidue Pesticides Present in Ayurvedic Churna by GC-MS/MS
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. TSQ_8000 GCMSIMS 71 Phorate sulfone 13.01 153.00 >  125.00 5 199.00 >  143.00 10 589E+03  -2.71E+04 0.9942
Ovewlew . 72 Dipropetryn 13.02 24190 >  149.80 20 25490 >  180.30 20 760E+01  -3.88E+02 0.9906
. C 73 Chlorpyrifos (-ethyl) 13.12 198.96 > 170.96 15 313.93 > 285.94 12 317E+03  -7.87E+03 0.9995
P Ion source temp 230 74 Fenthion oxon 13.22 27780 >  109.10 25 32960 >  298.90 10 2.60E+02  -9.79E+02 0.9927
urpose . OC 75 Chlorthal-dimethyl (DCPA) 13.24 30091 >  300.91 15 331.90 > 300.91 15 9.92E+03  8.30E+02 0.9986
p Interface temp 285 76 Flufenacet 13.26 211.04 > 123.02 10 211.04 > 183.03 10 572E+02  -4.17E+02 0.9959
. ] o P . 77 Endosulfan | (alpha) 13.43 24089 > 20591 20 26488 >  192.91 22 1.24E+00 3.61E+01 0.9942
AnaIyS|S Of Herbal pOWderS or ‘Churnas’ US|ng an Opt|m|zed GC- ACqUISItIOn mOde EI 78 Imazethapyr 13.49 201.90 >  133.00 15 25200 > 14590 20 6.80E+02 8.31E+01 0.9944
: o4l 79 Butralin 13.50 266.14 >  190.10 15 26614 >  220.11 15 4.05E+02  -2.24E+02 0.9996
MS/MS method IS descnbed_ AS they have h|gh amount Of matrix MRM deteCthn -tlmed SRM mOde 80 Pirimiphos (-ethyl) 1354 30412 > 16806 15 33313 > 318.12 15 120E+03  -2.03E+03 0.9992
. 81 Pendimethalin 13.86 25212 >  162.08 12 25212 >  191.09 12 7.48E+02 1.43E+02 0.9912
Co_extractiveS, they pose Critical analytical problems_ The Tr'pIUS RSH AUtO Sampler 82 Fipronil 13.87 21297 > 17798 16 36695 > 21297 25 546E+02  -2.17E+03 0.9938
1 1 . yprodini . . > . . > . 21E+ -4.88E+ .
Ce o o effect of the matrix and | Injection Volume :3uL - I L —— . " —
purpose of this work was overcome the effect of the matrix an - - - - - - - -
SR _ : : 85 Penconazole 14.01 24806 > 157.04 25 24806 > 192.04 15 721E+02  -1.29E+03 0.9977
d evelop 3 reliabl e methOd. :Ha:\ebt AT . Wil ] : Pressid i) UPost-widthlmml 01::; ;;tM Eﬁﬂ?;i” 86 TonIquan?d 14.05 137.05 > 91.03 20 238.09 > 137.05 15 120E+03  -2.69E+03 0.9922
bet ; : : : 87 Chlorfenvinphos-Z 14.05 26698 > 15899 15 32297 >  266.98 15 1.88E+03  -3.40E+03 0.9904
E;ac:o:m EE Ej E E Ejgj Ejg; fs 88 Allethrin 14.06 123.08 > 81.05 10 136.08 > 93.06 10 2.31E+03  -1.42E+03 0.9923
M et h Od S T . 0 ) T g WE 89 Mecarbam 14.09 226.04 > 198.03 5 329.05 >  160.03 10 2.83E+02 5.56E+02 0.9979
Propetamphos 1074 03 0 0 23607 1EE.05 15 20 Phenthoate 14.18 146.01 > 118.01 10 274.03 > 246.02 10 3.93E+03 -1.10E+04 0.9951
91 Mephosfolan 14.20 196.02 >  140.02 15 196.02 >  168.02 10 2.14E+03  -8.14E+03 0.9973
] . . . . Arazne DE—————— 8 B 288% § g%8 - s g &g 2 = g ow 2k 2
i e mIT T T bt el el N R i i el - 92 Quinalphos 14.21 146.03 > 118.02 15 157.03 > 129.02 13 4.05E+03 -4.04E+03 0.9943
— oroutam s N 55 |
Ayurved|C Churna Samples were eXtraCted by IIqUId IIqUId Mm;ﬂhu'm:l'__th‘or- 93 Triflumizole 14.31 179.04 >  144.04 15 206.05 > 179.04 15 111E+03  -2.46E+03 0.9925
N N N N N N M onalinurar :
— 94 Procymidone 14.31 283.02 >  96.01 15 28302 > 25502 10 2.88E+02  -1.32E+03 0.9983
eXtraCt|On and Cleanup Wlth dISpel’Slve SO“d phase eXtraCtlon' Elomazoneil—fn;m 95 Bromophos-ethyl 14.50 358.89 >  302.91 20 358.89 >  330.90 10 785E+02  -6.52E+02 0.9985
: : : T — 96 Methidathion 14.60 12498 >  98.99 22 14498 >  84.99 10 1.14E+03 -4.03E+03 0.9945
The anaIySIS was performed by GC-MS/ MS USIng a tlmed-SRM Q”'”t°ze";$f“:;ﬂntm 97 Chlordane), alpha (cis) 14.62 37281 > 26587 18 37481 > 267.87 15 ~1.50E+01 3.59E+03 0.9967
. . £ . P —— 98 DDE o\p 14.63 24595 > 17597 25 317.94 > 24595 20 9.58E+02  -8.14E+02 0.9946
detection method on Thermo Scientific TSQ 8000™ ftriple Nnstt w . . 5 Sulie R mE S mE E e s mw W Taew 2w Twe
. . T 100 Paclobutrazol 14.72 23610 > 12506 15 23610 >  167.07 15 412E+03  -1.66E+03 0.9926
q Uad ru pOIe GC'MS/ MS Instrument , em p|0y| ng two S RM ch\,gamma[L.nm]mmwmlimtwg 101 D?;Z;oro;aszl?Ifone 1474 21301 > 12501 10 21301 >  153.01 5 426E+02  -5.26E+02 0.9912
iy . . . e e — 102 Picoxystrobin 14.77 303.09 > 157.04 20 335.09 >  303.09 10 471E+02  -8.30E+02 0.9937
transitions for each pesticide compound in a typical MRM method e 103 Endosulfan T (561a) TAB 27185 > 680 18 388 > 2585 15 G7sEm  18iEe 09973
Digziriank n .
. . . | ———— 104 Mepanipyrim 14.89 22241 >  207.10 15 22341 >  208.10 15 1.13E+03 _ -6.30E+03 0.9965
ro;_:_
setup. Data processing and reporting are performed by using the ———— = % 105 Chiordanel, garma (vans] 1489 37281 > 26687 16 SABT > 26787 15 T19EW03  i10EX3 00991
. " g . . Ut . 106 Flutriafol 14.97 12304 > 75.03 15 219.07 > 123.04 15 1.63E+02 -6.37E+02 0.9915
Thel’mO SC|ent|f|C TraceF|nderTM SOftware W|th one SRM ¢ 8 5 5 385 g g e s 107 Napropamide 15.00 12807 > 7204 10 27116 >  128.07 5 2.81E+03  -1.30E+02 0.9972
- . . . . 1029 10’4 1078 iz 108 Flutolanil 15.03 173.06 >  145.05 15 173.06 > 173.06 15 1.04E+04 -1.03E+03 0.9988
transition used for quantitation and the second one for ion ratio 705 Preffachior 615 foa0s > TaTos 15 Zi605 > 7e0h  F0  200Evr  070E%02 09935
. . 110 Hexaconazole Confirming 1 15.13 231.06 > 175.04 10 26214 >  202.11 15 314E+03  -5.50E+03 0.9962
Conﬂ rmatlon. Data AnaIySIs 11 Isoprothiolane 15.14 290.06 > 118.03 15 290.06 >  204.05 15 244E+02  -8.60E+02 0.9961
112 Profenofos 15.21 13898 > 96.98 8 33894 > 268.95 20 121E+03  -4.61E+03 0.9939
I I I 113 Oxadiazon 15.26 25805 > 17504 10 30406 >  260.05 10 2.66E+03  -5.04E+03 0.9927
Res u ItS Th € d ata p rocessin g an d re pO rtl n g was d one usin g th € Trace 114 DDE p\.p 15.32 24595 > 17597 25 317.94 > 245095 20 7.92E+02  9.03E+01 0.9964
I ™ I I I I 115 Myclobutanil 15.40 179.07 > 125.05 15 179.07 > 152.06 15 1.79E+03 -3.43E+03 0.9912
Finder™ quantitation and reporting software suite.
. . . 116 Buprofezin 15.43 17209 > 57.03 10 24913 >  193.10 10 1.22E+02  -1.70E+02 0.9906
The reSUItS ShOW gOOd Correlat|on faCtorS W|th Sat|SfaCtory R It 117 Kresoxim-methy 15.44 20609 > 116.05 15 20609 > 131.06 15 9.50E+02  -1.87E+02 0.9921
_ _ _ esSults 118 DDT o\p 1547 23494 > 16496 15 23497 > 16498 20 332E+03  -7.13E+03 0.9935
recoveries. Real ||fe Samples were analyzed demonStrat|ng the 119 DDT o\,p Confirming 1 15.47 236.94 > 164.96 20 23697 > 164.98 20 2.08E+03 -2.57E+03 0.9963
o ] . . . . . . 120 Aramite-1 15.48 18506 >  63.02 15 319.10 >  185.06 15 6.67E+02  -2.69E+03 0.9959
I’ObUStneSS and pI’OdUCtIVIty Of the app“ed method_ MUIt"reS|due peSt|C|de anaIyS|S Of Ayurved|C ChumaS US|ng 121 Aramite-2 15.69 185.06 >  63.02 15 319.10 >  185.06 15 1.50E+03 -4 46E+03 0.9971
. . . . . . . 122 Carpropamid 15.78 139.00 > 103.10 10 22200 > 125.00 18 1.66E+03  -5.53E+03 0.9982
. I|q u |d'| |q u |d eXtraCtK)n W|th GC'MS/MS deteCt|On by TSQ 8000 123 Cyproconazole 15.79 22209 > 12505 20 22409 > 127.05 20 1.68E+03  -2.37E+03 0.9989
Introduction GC-MS/MS system for routine target analyte detection and | s i e
. . . . . ™ 126 Oxadiargyl 15.99 14990 > 122.90 15 28500 >  255.00 14 435E+02  -2.11E+03 0.9963
Ayurveda IS a Sanskrlt term made up Of the Words "ayUS" and quantltatlon IS deSCFIbed_ SOftware features Of TraceFlnder 127 Fenthion sulfoxide 16.05 27901 >  153.01 15 29402 >  279.01 8 529E+02  -1.76E+03 0.9958
’ f | d . kl h . h d 128 Diniconazole 16.11 268.06 > 23205 15 27006 >  234.05 15 1.39E+03  -2.54E+03 0.9949
] “ - - . . . ‘ . . -
veda.” meaning life and science; together translating to ‘science | Software was employed to quickly create the processing metho o | e
ifa' ' fr() m th e read d ata base Of compoun d S. AI I Sta N d a rd S an d 131 DDT p\,p 16.20 23494 >  164.9 20 23494 > 164.96 20 1.40E+03  -2.70E+03 0.9979
Of “fe . A blend Of Several herbs and SpICGS make Up the | y d th h F;] th h t A d 200 132 DDD\, p\,p 16.20 23497 > 164.98 20 23697 > 164.98 20 3.85E+03  -8.78E+03 0.9959
1 H 1 1 sampies were rocesse Wi |g roug Ut. roun 133 Chlorthiophos1 16.20 32496 >  268.97 15 32496 >  296.97 10 4.82E+03 -5.03E+03 0.9969
pOWdered mIXture known as Churna' Dependlng on ItS Intended tp d p d d d f th Ft) d d ) | d d 134 Imiprothrin 16.36 12300 > 81.00 5 32490 >  269.20 14 2.18E+03  -1.11E+04 0.9967
P : . . esticide combounds were consilaere or IS Stu and incluge 135 Mepronil 16.45 269.14 > 119.06 10 269.14 >  210.11 10 1.79E+03  -3.67E+03 0.9945
use for medICInaI’ beaUty’ or CU“nary purpose’ the reCIpe varies. pt ] p ] th d th 28 ) y h h 136 Triazophos 16.46 161.03 > 134.03 10 257.05 >  162.03 10 215E+03  -4.89E+03 0.9936
R . e : . Into a rou“ne Screer"ng method wi ~ min run t|me which was 137 Ofurace 16.58 186.05 > 158.05 10 23207 >  186.05 10 2.66E+03  -2.54E+03 0.9973
AVIpIttakara Churna IS a trad|t|0na| AyurveC“C formUIa used Wldely 138 Carfentrazone-ethyl 16.59 330.03 > 310.03 20 340.03 >  312.03 10 1.20E+03  -2.17E+03 0.9919
. e . . 139 Benalaxyl 16.63 23412 >  174.09 10 266.14 >  148.08 10 4.85E+02  -2.25E+03 0.9951
and almost daily to control vitiated pitta dosha, remove heat in | applied for analyzing market samples. L T T
. . . . . . . e " " . . T 141 Propiconazole peak 1 16.77 259.02 > 69.01 20 259.02 > 173.02 20 2.24E+03 -3.36E+03 0.9989
the dlgeStlve SyStem, ContrOI |nd|geSt|0n, C0n3t|pat|0n, Vomltlng Callbratlon, Llnearlty, Recovery and Repeatablllty 142 Edifenphos 16.78 17301 >  109.01 15 310.03 >  173.01 10 6.11E+03  -1.86E+04 0.9904
. . . 143 Quinoxyfen 16.84 27200 >  237.00 20 307.00 >  272.00 10 3.67E+03  -3.83E+03 0.9982
and anorexia. A maJOI‘ analyt|Ca| Cha”enge fOF these type Of A” test Compounds had Correlation Coefficients S 0 99 fOI" the 144 Endosulfan sulfate 16.85 27188 >  236.89 15 273.88 >  238.89 15 321E+03  -2.64E+03 0.9929
. . ags . . ] 145 Clodinafop-propargyl 16.87 34905 >  238.04 15 34905 >  266.04 15 422E+02  -1.17E+03 0.9991
samples is mainly addition of multiple herbs with sugar and the _ . _ 746 Flupicolds 680 20880 > f6200 B 26100 > 17500 2 200Ev03  480EvG3 09988
concentration range 2.5t0 50 ng/g Obtalned recoveries were 147 Hexazinone 17.02 17100 > 71.00 10 17100 >  85.00 10 237E+03  -5.04E+02 0.9998
natu ral COIOr Of herbS. th 70 1 200 th <200 . t d R D 148 Propargite 17.16 13506 > 107.05 15 350.16 >  201.09 10 1.58E+03  -1.64E+03 0.9991
witnin - /0 Wi A) associate S S. 149 Diflufenican 17.21 266.05 >  246.05 10 39407 >  266.05 10 B.O5E+02  -1.34E+03 0.9981
. . . : — : — : — 150 Triphenylphosphate (TPP) 17.26 32507 >  169.04 25 32607 > 32507 10 8.99E+02  -1.73E+03 0.9995
The dr|ed |eaveS I’eSU|t IN h|gh|y Comp|eX eXtraCtS from the Qunpesk v v | x J|corfiming tovs v ¥ )| X Jj|Colration Curve v} _ _ v 151 Iprodione 17.65 187.02 >  124.01 20 187.02 >  159.02 40 2.74E+02  -1.87E+03 0.9979
} . } . . Oifuberzuron (gt anine) AT 576 | 25p5b@S50 70a W > |« s i2smoassaoios Y= 3.14052X - 7.30800: R 09046, CHiOM: opors: W: Equak; Area 152 Bifenthrin 1777 18105 >  153.05 6 18105 >  166.05 15 418E+02  -1.67E+03 0.9922
Sample preparatlon due tO the r|Ch Content Of aCtlve |ngred|ents, - . 18000+ 153 Picolinafen 17.90 376.08 >  238.05 15 376.08 >  239.05 15 411E+02  -2.66E+02 0.9981
. . . . . Pk Pl 16000 154 Bromopropylate 17.91 18498 >  156.98 20 34296 > 184.98 20 2.07E+03 7.95E+02 0.9967
essent|a| O||S and the typ|Ca| h|gh bO|||ng natu ral pOlymer £ M. 9a.19 K oM 1490 o0 ] 155 Fenoxycarb 17.93 186.08 > 186.08 10 25511 >  186.08 10 454E+03  -2.04E+03 0.9933
% 0] % 0] ] 156 Fenpropathrin 18.01 181.09 >  152.07 23 26513 >  210.10 15 9.64E+02  -3.89E+03 0.9956
compoun ds. 2] 2] R 157 Fenamidone 1810 23808 > 23708 20 26809 > 180.06 20 3.28E+03  -3.12E+03 0.9994
¢ Z . 5% 158 Tebufenpyrad 18.11 27613 >  171.08 15 33316 > 27613 10 420E+03  -4.74E+03 0.9997
] = 6000 159 Fenazaquin 18.23 14508 > 117.07 15 160.09 > 117.07 20 741E+03  -2.41E+03 0.9951
" " N N 20 204 ]
OW|ng to the use Of pest|C|deS in the fresh herbs the churna may E N AR s 160 Imazali 18.25 17303 > 14502 20 21504 > 173.03 15 9.79E+02  3.21E+03 0.9954
- ) o ] o ] ) o & es ss e %87 sa PSR 4000- 161 Furathiocarb 18.27 163.07 > 107.04 10 32513 >  194.08 10 1.15E+03  -3.88E+03 0.9989
contain residual pesticides. Analysis of pesticide residues is thus o 162 Flurarione ©3 10005 > 6705 20 WM > 04 5 4ade  O09EW9 0w
] . ) ) EERE al | s e (o) ] 163 Tetradifon 18.46 22693 > 198.94 18 35388 > 158.95 15 4.71E+02 1.84E+03 0.9973
|mpor‘tant_ Stnct qua“ty parameters, have been |mp|emented to Areai 308 ) | st te7 [z ; 164 Phosalone 18.54 18199 > 11100 15 18199 > 138.00 10 189E+03  -2.79E+03 0.9985
. —— —— _ —— 165 Triticonazole 18.57 217.09 > 18207 10 23510 > 217.09 10 7.08E+02  -2.99E+03 0.9945
1 1 k ibrati -
preserve the qua“ty and eﬁ-'lcacy Of these Churnas_ Qunpesk |v] V] Cabration Curve | v | . v 166 Pyriproxyfen 18.68 13606 > 78.03 15 13606 > 96.04 15 123E+03  -4.43E+02 0.9941
Boscalid (Nicobifen) RT: 20,85 | 2,5ppb@SS@0.70a RAB © | | RT:2084 | 2.50p0@SS@0,70a Y = 146163 - 2.307e3: Q:ETU.BIQ?I%;“DI%TF;;|gnure-.w: Equal: Area 167 Cyhalofop butyl 18.70 256.10 > 120.05 10 256.10 > 256.10 10 2.62E+03 -3.21E+03 0.9969
_ _ ] 168 Tralkoxydim 18.80 13700 > 57.20 10 181.04 > 152.03 23 1.73E+03  -9.82E+02 0.9995
%%%5{2; Eé%if%g 0000 169 Cyhalothrin\, lambda 18.80 197.04 > 141.03 15 23490 > 217.20 15 3.78E+02 2.34E+03 0.9997
100, SN: 413879 100, SM: 546,04 700004 170 Lactofen 18.83 34404 >  223.02 15 34404 >  300.03 15 6.64E+02  -2.06E+03 0.9975
(% (% s0000] 171 Benfuracarb 19.03 164.08 >  149.07 10 190.09 >  144.07 10 6.04E+01 9.28E+02 0.9975
3, ] s, ] ] 172 Pyrazophos 19.05 22105 > 193.04 10 23205 >  204.05 10 5.68E+03  -1.07E+04 0.993
£ 60 £ 60 50000]
1] 5 o] 173 Fenarimol 19.15 139.01 >  111.01 15 219.02 > 107.01 15 2.13E+03  -3.27E+03 0.9993
* 0 “ 0 240000 174 Azinphos-eth
—ethyl 19.20 13201 >  77.01 20 160.02 > 13201 5 251E+03  -2.51E+03 0.9944
_ 0 204 10000 175 Fenoxaprop-P 19.41 288.03 >  260.03 10 361.04 > 288.03 10 1.77E+02 2.25E+01 0.9998
The ”e.‘f’ Tra°e|1?;00 ng;s Offer: the f"r?St 0 - 176 Bitertanol1 19.59 17009 >  115.06 25 17009 >  141.07 20 581E+02  -2.02E+03 0.9993
versatile GC platiorm in the market, wit L ] 177 Permethrin peak 1 19.68 183.04 >  165.03 15 183.04 >  168.03 15 T.02E+03  -2.78E+03 0.9973
unique “instant connect” modularity for - 10000 .
ground-breaking ease of use and 211 I—. 1 178 Bitertanol2 19.71 17009 >  115.06 25 17009 >  141.07 20 581E+02  -2.02E+03 0.9993
performance, setting a new era in GC Apex RT: 2045 ] || foexanzes = O e e e ey 179 Permethrin peak 2 19.81 183.04 > 16503 15 18304 > 168.03 15 103E+03  -3.45E+03 0.9909
technology S o S 180 Prochloraz 19.88 180.01 >  138.01 15 31003 > 268.02 10 407E+02  -9.53E+02 0.9932
: [ : v v (P : mm 181 Cafenstrole 20.21 10004 >  72.03 15 188.08 > 119.05 15 324E+03  -9.67E+02 0.9991
\ _Q Peak _c firming [ Calbration C
Remove the Source of your Downtime et B s e o T— — 182 Cyfluthrin peak 1 20.26 163.02 >  91.01 12 163.02 > 127.02 10 -2.82E+00 1.14E+02 0.9915
Allows full source removal without venting, el R 20 28 25 @ssan Toe ' RT: 2820 25ek{333G0. 100 Y = 2.85462X - 8.10462; R*2: 0.9967; Orgin gnore; W: Equal; Area 183 Fenbuconazole 20.34 12904 >  102.03 15 19807 >  129.04 10 T80E+03  -1.06E+03 0.9996
the M3 including ion guide surface. No wire N o, mouu-_ 184 Cypermethrin | 20.65 163.03 > 127.02 10 181.03 > 152.03 25 1.43E+03 -1.06E+04 0.9996
connections are necessary, and venting is AN ARIaE ] 185 Boscalid (Nicobifen) 20.84 342,03 > 140.01 15 34403 > 142.01 15 1.46E+03 -2.31E+03 0.9977
never necessary to clean your instrument. 2" 2" 12000 186 Flucythrinate peak 1 20.85 199.07 >  107.04 22 199.07 > 157.06 10 591E+02  -5.19E+02 0.9958
e 1 TM B w0 B w0 10000 187 Quizalofop-Ethyl 20.92 299.07 >  255.06 20 37209 >  299.07 15 4.23E+02 5.20E+02 0.9969
EXtraCtaBng!lt Ton : w0 o0 ] 188 Etofenprox 21.08 163.09 >  107.06 16 163.09 > 135.07 10 3.36E+03  -5.78E+03 0.9987
Source Cartridge 2 0] 2 0] £ 189 Flucythrinate peak 2 2112 199.07 >  107.04 22 199.07 >  157.06 10 566E+02  -9.77E+02 0.9989
2] 2] 5000 190 Fenvalerate peak 1 21.94 167.05 >  125.04 10 41913 > 22507 10 2.27E+03 2.29E+01 0.9978
1 191 Fluvalinate peak 1 22.09 250.06 >  200.05 20 25206 >  200.05 20 467E+02  -1.82E+03 0.9973
TR Im[i?ln'? Cma | as T 25 0 192 Pyraclostrobin 2217 13203 >  77.02 15 32508 >  132.03 20 120E+03  -3.04E+03 0.9936
- _ 2000 193 Fluvalinate peak 2 22.20 250.06 >  200.05 20 25206 >  200.05 20 465E+02  -1.73E+03 0.9977
Apex RT: 23,25 (| | apexRTi23.29 B ) o e 194 Fenvalerate peak 2 22.28 167.05 > 125.04 10 41913 >  225.07 10 4.91E+03 -2.59E+03 0.9996
Kev Feature te [)] | |roa: 224 ) 0 0 2 3 4 50 60 195 Difenoconazole peak 1 22.76 323.05 >  265.04 15 32505 >  267.04 20 2.82E+03  -2.99E+03 0.9995
Tr;’ce GC1300 series _ _ 196 Indoxacarb 22.95 203.03 >  106.01 20 203.03 >  134.02 20 6.46E+01  -3.09E+02 0.9996
Instant connect modularity GC injector & detector ports FlGURE 3 Selected Chromatograms at 25 ng/g and callbratlon curves of 197 Deltamethrinll 23.28 252.99 > 93.00 18 252.99 >  173.99 18 2.65E+02 -8.10E+02 0.9987
. . . . e i . 198 Azoxystrobin 23.63 34410 > 32910 20 38811 > 34510 15 1.30E+03  -1.16E+03 0.9991
The new Trace 1300 Series offers the most versatile GC platform in the market, with unique “instant connect” modularity for ground- few pest|c|des_ 199 Dimethomorph-i 5391 30770 > 165,05 7 38715 S 30110 12 —18E+0D 395403 5.9997
breaking ease of use and performance, setting a new era in GC technology . 200 St > 24.60 301'10 ~ 165.05 m 387.12 ~ 301'10 > 6.61E+02 -8-51E+02 '0999
GCMSMSTSQ8000 TABLE 1. MRM transitions, CE, slope, intercept and R2 of matrix standards — ' ' ' ' ' ' ' '
c‘cXxtractabrig on source cartidrige :
:ITO.n Szu;i;hf[emovél.?ithout venting vacuum 1 Diflubenzuron (degr. i-cyanat)  5.24 153.02 > 90.01 20  153.02 > 12501 20  7.98E+02  -1.19E+03  0.9969 Quanpesk v
fme acquisttion 2 Diflubenzuron (degr. aniline)  5.75 12701 > 6501 30 12701 > 100.01 30  3.15E+02  -7.40E+02  0.9949 Chiorpyrifos (ethyl) RT: 13.13 | Sample@s Kresoxim-methyl RT: 15.46 | Samplet]
FIGURE 1. TSQ™ 8000 GC-MS/MS system with Thermo Scientific 3 Methamidophos 5.87 141.00 > 95.00 10 141.00 > 12600 5 1.28E+03  -3.18E+03  0.993
. . . i . RT: 12.13 RT: 15.46
TriPlus RSH auto sampler with automated tool/syringe changer 4 D!chlorphc.)s(DDVP) 5.94 18495 > 9298 17 21995 > 18495 10  2.21E+02  -9.97E+00  0.996 ATl e 795,39
5 Dichlobenil 6.82 13597 > 99.98 10 17096 > 13597 15  8.45E+02  -6.43E+02  0.996 AR 20001 T
M eth Fo) d S 6 Mevinphos 7.39 12703 > 109.02 10 19204 > 127.03 12  1.59E+03  -2.46E+03  0.9964 2100+ - 2100 e
7 Acephate 7.50 136.01 > 4200 10  136.01 > 09401 15  7.19E+02  -4.31E+03  0.9904 - 5 80
] 8 Dichloraniline\, 3\,5- 7.61 160.98 > 89.99 25 16098 > 0899 25  3.11E+02  -2.47E+02  0.9989 E ] E .
Sample Preparatlon 9 Molinate (Ordram) 8.58 12607 > 5503 10 18710 > 12607 10  6.48E+02  1.05E+03  0.9941 7 507 a 507
10 TEPP 8.60 263.06 > 179.04 15 263.06 > 23506 5 571E+02  -252E+03  0.9946 © 40 = a0
) 11 Omethoate 9.00 11001 > 79.01 15  156.02 > 110.01 10  8.09E+02  -542E+03  0.9969 - 20
Weigh 15g of Churna 12 Fenobucarb 9.11 12107 > 7705 15 15009 > 12107 10  1.13E+03  1.68E+03  0.9977 ] .
13 Propoxur 9.13 11006 > 64.03 10 15208 > 11006 10  7.00E+02  -6.00E+02  0.9981 o T oy T 0 T AR AR A
14 Propachlor 9.16 176.06 > 12004 10  196.07 > 120.04 10  351E+02  542E+02  0.998 RT{min) RT{min)
For recovery studies Pesticide stock solution was added in calculated quantities 1 Et.hopro.phos 038 19600 > 8999 15 1800 > 140 © OTOETO1  STTEYO1 09949 : =)
and kept for 30 min 16 Trifluralin 9.58 26409 > 160.05 15 30610 > 26409 15  1.37E+02 1.78E+02  0.9944 ApexRT: 13.13 [ irp::- R2T8;515.45
17 Chlorpropham 9.62 213.00 > 127.00 5 21300 > 17100 5 2.90E+02  -8.39E+02  0.9981 Area: 821 [ :
18 Benfluralin 9.63 29210 > 160.05 21 29210 > 26409 10  3.91E+01 1.36E+02  0.9923
s . . . 19 Sulf 9.70 322.02 202.01 15 322.02 29402 10  2.58E+02 1.13E+03  0.9943 i i
15mL of Acetonitrile (with 1% acetic acid) was added, shaken well. Further 3g 20 B:nZ:iarb 575 66,06 : ET06 15 166.08 : 6065 284E:03 7275102 57996 FIGURE 4. Traces Of Chlorpyrlfos ethyl and Kresoxim Methyl were detected
L[ B e INEIOIAE U] WIS IR EL 2 ETE el e I VS (il hCs 21 Monocrotophos 9.80 12703 > 9503 20  127.03 > 109.03 25  947E+02  -6.71E+03  0.9971 at 2.3 and 2.7 IJg/Kg respectlvely.
22 Methabenzthiazuron 9.82 164.05 > 136.04 12 16405 > 16405 10  1.07E+03  -3.59E+03  0.9974 . . .
A U . P 25 BHCY, aipha R R B < e = v TABLE 2. Summary of pesticide detections in real samples
er centrifugation B SPErL?sr?r’l 2"(‘)'(;‘)&]‘: ?’asrklgnod : Omm sg%eBrnatant Selneliinisel Lhy 24 Metamitron 10.36 20209 > 17407 5 20209 > 18608 10  161E+03  -8.25E+03  0.9969 Pesticide Sr.No. (from Table 1) Detected Pesticide Amount (in mg/kg)
g g g 25 Atrazine 10.54 21509 > 173.08 10 21509 > 20009 10  6.38E+02  -1.36E+03  0.9945 73 Chlorpyrifos —ethyl 0.0023
26 Pencycuron 10.62 12505 > 89.04 12  180.07 > 12505 12  5.09E+02  2.76E+01  0.9914 s
27 Dioxathion 10.72 12500 > 97.00 15 12500 > 141.00 15  9.17E+02  -3.03E+02  0.9936 117 Kresoxim methyl 0.0027
3 uL of supernatant iniected to GC-MS/MS 28 BHC), beta 10.73 180.91 > 14493 15 21889 > 18291 15  1.14E+03  -343E+03  0.9933 _
- 5 ! 29 Propetamphos 10.74 236.07 > 166.05 15 23607 > 19406 5 1.49E+02 514E+01  0.9918 CO n Cl usion
30 BHC\, gamma (Lindane) 10.81 180.91 > 14493 15 21889 > 18091 5 1.15E+03  -3.65E+03  0.9939
TSQ 8000 GC-MSIMS MethOd Setup 31 Térb.uthylazine 10.84 214.10 > 132.06 10 229.11 > 173.08 10 5.86E+02 -2.51E+02 0.9935 A rapid and Sensitive quantitative method iS always a major goal for analytical
32 Diazinon 10.88 13705 > 8403 10 30410 > 179.06 15  228E+02  4.48E+02  0.9987 _ . _ o . T _ o
h tical thod _ h e handli ng the Triblus™ 33 Propyzamide 1093 17301 > 14501 15 17602 > 14701 15  460E+03  -502E+03  0.0939 laboratories involved in pesticide analysis. Within 28 minutes 200 pesticides were
e anailvtical metnoa comprises e samplile nhandadling usin e |riplus 34 Fluchloralin 10.95 26404 > 206.03 10  306.05 > 264.04 10  1.90E+02  -8.73E+02  0.9967 . . .
RSH i yd t | pTh Sci F::f TRACgE 1380 Seri P 35 Pyroquilon 11.07 173.08 > 130.06 20  173.08 > 14507 20  2.25E+03  -2.77E+02  0.9974 determined using the same method. Trlple quadrupOIG Mmass analyzer TSQ
H I?UI ar:J O S_ampder’ th errtno Cletn ITIC o PT\?”?? gtas 36 Pyrimethanil 1111 19811 > 15809 30 19811 > 18310 15  8.18E+02  -2.68E+03  0.9953 8000™ GC-MS/MS System with TraceFinder™ was used for data processing to
chromatoara equipped wi a temperature proarammable iniector 37 Tefluthrin 11.16 17702 > 127.02 20  197.03 > 14102 15  1.27E+03  3.14E+03  0.9991 ) ] ) ] }
grap d pp b Prog J ’ 38 Etrimfos 11.29 20206 > 15303 10 29206 > 18104 10  136E+04  -123E+02  0.9935 reduce the processing time thereby resultlng IN a hlgh throughput method.
and the TSQ 8000 triple quadrupole MS. 39 Pinmicarb 11.50 16610 > 96.06 10 23814 > 16610 15  437E+02  347E+02 09937
TRACE™ 1310 G ch ¢ h 40 BHC)\, delta 11.54 180.91 > 14493 15 20407 > 91.03 15  7.51E+02  -2.99E+03  0.9949 n |_|near|ty, SpeC|f|C|ty, recovery and repeatabmty of the method was established
as romatoara 4 Iprobenfos 11.54 20407 > 122.04 15 21889 > 18291 15  3.37E+03  -7.26E+03  0.9997 ) L . )
grap A e i et el with minimal sample preparation time.
43 Phosphamidon Il 11.83 227.05 > 127.03 15  264.06 > 193.04 15 3.32E+02  -2.10E+03  0.9977
Column oven program 44 Dichlofenthion 11.90 22298 > 20498 10 27897 > 22298 15  3.32E+02 4.94E+01  0.9946 = This method can be utilized for detection and confirmation of trace amount of
. 45 Dimethachlor 11.94 197.08 > 14806 10  199.08 > 148.06 10  3.85E+03 1.37E+03  0.9992 . . . e .
Ramp rate Temperature Hold time 46 Dimethenamid 11.95 23006 > 15404 10 23206 > 15404 10  3.93E+03  -2.33E+03  0.9953 peSt|C|deS in difficult matrices such as herbal churnas. The method has
, 47 Propazine 1202 21409 > 17208 12 21409 > 21409 10 377E+02  -945Ev02 0997 potential to detect trace level compounds at concentration as low as 2.5 ng/g.
70°C 2min 48 Propanil 12.06 217.01 > 161.00 10 21901 > 163.00 10 1.49E+03  -4.04E+02  0.9934
49 Malaoxon 12.07 12702 > 99.02 10  127.02 > 109.02 20 4.87E+03  -2.13E+04  0.9978 ) . ) . . .
10°C/mi 200°C 1mi 50 Chiorpyrifos-methyl 12.08 12496 > 7897 10 28591 > 9297 20 3.76E+03  -1.256+02  0.9945 = As per the available gU|del|neS, the concentration of the detected peStICIdeS
min min buzi : . . .
51 Me.trlbu2|r.1 12.13 198.08 > 82.03 20 198.08 > 110.05 20 1.05E+03 2.16E+03 0.9997 (O . 0023 and O . 0027 mg/Kg) We re beIOW the prescrl bed Ilm It Of U nanl
52 Spiroxamine | 12.15 10009 > 5805 15  100.09 > 72.06 15 5.98E+02  -2.21E+02  0.9909 _ )
10°C/min 285°C 8.5min 53 Vinclozolin 12.16 21200 > 17200 15 28500 > 21200 15  1.90E+02 340E+02  0.9957 Guidelines
54 Carbofuran\, 3-Hydroxy 12.21 13706 > 8103 18  180.08 > 137.06 15 1.05E+03  -2.93E+02  0.9974
. . . 55 Parathion-methyl 12.22 263.00 > 109.00 15  263.00 > 24600 15 1.93E+03  -2.45E+03  0.9966
Carrier gas :Helium 56 Alachlor 12.23 161.07 > 146.06 12  188.08 > 160.07 10 5.06E+02  -2.20E+02  0.9997 References
_ _ _ 57 Tolclofos-methyl 12.25 264.96 > 9299 20 264.96 > 24996 15 2.38E+02  4.77E+02  0.9932 1. http://www.myyod.com
|nJeCt|0n mode - PTV SplltleSS mode 58 Propisochlor 12.31 16208 > 14407 10 22311 > 14707 10 6.03E+02  -9.86E+02  0.9983 5 tip://www.ashtangayurveda.com/pages/History-of-Ayurveda.asp
59 Metalaxyl 12.37 24913 > 19010 10 24913 > 24913 5  1.73E+03  -1.45E+03  0.9911 R | o - »
. . . - . http://www.plimism.nic.in/Protocol_For_Testing.p
Injectlon temp: -87°C (030 mln)-285°C(Rate- 14.5°C/SGC) 60 Carba.ryl 12.41 14406 > 11505 20 14406 > 11605 20 3.02E+03  -6.15E+03  0.9919 . -0 S | N
. . o . 61 Fuberidazol 12.41 183.80 > 156.10 10 183.80 > 183.10 20  1.79E+03 -3.27E+03  0.9902 4. Protocol for testing guideline for Ayurvedic, Siddha and Unani medicines Chapter 2.5.1
(2.5m|n), Cleanlng Phase - 290°C (20 m|n) 62 Fenchlorfos (Ronnel) 12.47 28491 > 26992 13 28691 > 27191 20 1.88E+03  6.66E+02  0.9994
63 Prosulfocarb 12.63 10000 > 7200 10 12800 > 43.10 5  -5.89E+01 2.91E+03  0.9938
Splitless time -3 min, Spllt flow: 30 ml/min 64 Pir?mipho.s-methyl 12.66 29009 > 23307 10 30510 > 290.09 15 6.26E+02  -3.69E+02  0.9911
65 Spiroxamine I 12.75 10009 > 5805 15  100.09 > 72.06 15 7.48E+02  6.32E+03  0.9916
] ) 66 Ethofumesate 12.80 207.08 > 161.06 10 27702 > 10901 8  1.31E+03  -450E+01  0.9907
Column Flow 1.2 ml/min 67 Fenitrothion Confirming 1 12.80 277.02 > 26002 10 28611 > 207.08 12  1.66E+02  -2.68E+02  0.9997
68 Methiocarb 12.84 168.06 > 109.04 15  168.06 > 153.06 15 8.86E+02  -2.04E+03  0.9971
Column "TG-5 (30 mm X 0.25 mm |.D.x0.25 “m) 69 Malathion 12.92 127.01 > 99.01 10 17302 > 127.01 10 3.28E+03  -4.34E+03  0.9951
70 Dichlofluanid 12.95 22397 > 12299 15 22597 > 12299 15 942E+02  -9.53E+02  0.9971




