Analysis of Multiresidue Pesticides Present in Ayurvedic Churna by GC-MS/MS
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O . T SQ_ 8000 G C M S / M S 71 Phorate sulfone 13.01 153.00 >  125.00 5 199.00 >  143.00 10 5.89E+03  -2.71E+04 0.9942
verview 72 Dipropetryn 13.02 241.90 >  149.80 20 254900 >  180.30 20 760E+01  -3.88E+02 0.9906
. o 73 Chlorpyrifos (-ethyl) 13.12 198.96 > 170.96 15 313.93 > 285094 12 3A7E+03  -7.87E+03 0.9995
P I on source te m p . 230 C 74 Fenthion oxon 13.22 277.80 >  109.10 25 32060 >  298.90 10 2.60E+02  -9.79E+02 0.9927
ur p ose . o 75 Chlorthal-dimethyl (DCPA) 1324 30091 > 30091 15 331.90 > 30091 15 9.92E+03  8.30E+02 0.9986
I nte rface te m p . 285 C 76 Flufenacet 13.26 211.04 >  123.02 10 211.04 > 183.03 10 572E+02  -4.17E+02 0.9959
. . . . 11t d . 77 Endosulfan | (alpha) 13.43 240.89 > 20591 20 264.88 > 19291 22 1.24E+00 3.61E+01 0.9942
Analysis of Herbal powders or ‘churnas’ using an optimized GC- Acquisition mode El ety e e
] ) ] ] d : ot d d 79 Butralin 13.50 266.14 >  190.10 15 266.14 > 22011 15 4.05E+02  -2.24E+02 0.9996
M S/M S m eth Od IS d eSsCrl bed ] AS th ey h ave h |g h amount Of maditrix M R M etection :time S R M maoae 80 Pirimiphos (-ethyl) 1354 30412 >  168.06 15 33313 > 31812 15 1.20E+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_extrac’uves’ th ey pose Criti Ca| an a|yt|Ca| pr0b|ems _ The Tri plUS RSH Auto sam pler 82 Fipronil 1387 21297 > 17798 16 36695 > 212.97 25 546E+02  -2.17E+03 0.9938
] ) I . t V I . 3 L 83 Cyprodinil 13.91 22413 >  208.12 20 22513 > 21012 18 121E+03  -4.88E+03 0.9959
purpose Of th|S Work was overcome the eﬂ:ect Of the madtrix and nJeC 10N volume . u 84 Metazachior 13.92 13305 > 11704 20  209.07 > 132.05 12 3.44E+02  -4.82E+01 0.9939
_ SR _ : : 85 Penconazole 14.01 24806 > 157.04 25 24806 > 192.04 15 721E+02  -1.29E+03 0.9977
develop a rell able meth Od . BNHa:\ebt AT . Wil ] : Pressid i) U Postich ] : 12091 ;;tM E?QET 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 14.05 266.98 >  158.99 15 32297 >  266.98 15 1.88E+03  -3.40E+03 0.9904
Letic 07 b3 ’ Dj1403 il “ 88 Allethrin 14.06 12308 > 8105 10 13608 > 93.06 10 231E+03  -1.42E+03 0.9923
Pyraclofos 1073 0.3 0 07154.03 194.03 17
M et h 0 d S - - . . Tomss - - 89 Mecarbam 14.09 22604 >  198.03 5 32905 > 16003 10 2.83E+02 5.56E+02 0.9979
Prapetamphos 1074 03 ] 0 2307 16605 15 90 Phenthoate 14.18 146.01 > 118.01 10 274.03 > 246.02 10 3.93E+03 -1.10E+04 0.9951
) i _ 91 Mephosfolan 14.20 196.02 >  140.02 15 196.02 >  168.02 10 2.14E+03  -8.14E+03 0.9973
. . . . . e EE————— et R 5 8283 § I8 & g 8l g8 2| T NgpE e &k ®
d d b d_ d e = il il bl I Bl ] e Y I B - 92 Quinalphos 14.21 146.03 >  118.02 15 157.03 > 129.02 13 4.05E+03 -4.04E+03 0.9943
orbubam Y (55 |
Ayu rveaic C h urna sam p I es were eXtraCte y l Iq ul l Iq ul D 93 Triflumizole 14.31 17904 >  144.04 15 20605 >  179.04 15 111E+03  -2.46E+03 0.9925
Monohnuronlm—b‘_
1 d 1 d 1 1 1 d 1 Bk 94 Procymidone 14.31 283.02 > 96.01 15 283.02 > 25502 10 2.88E+02 -1.32E+03 0.9983
extraction and cleanup with dispersive solid phase extraction. e T e TS ras
: _ : : _ T — 96 Methidathion 14.60 12498 >  98.99 22 14498 >  84.99 10 1.14E+03 -4.03E+03 0.9945
Th e an alyS IS Was pe rform ed by G C M S/ M S usin g a tim ed S R M B R T —— 97 Chiordane, alpha (cis) 14.62 37281 > 26587 18 37481 > 26787 15 1.50E+01 3.59E+03 0.9967
: . - ™ . - 98 DDE o\ 14.63 245.95 175.97 25 317.94 245.95 20 9.58E+02 8.14E+02 0.9946
sk raclafos o\,p i ] > i ] > - . ¥ ) ¥ .
detection method on Thermo Scientific TSQ 8000™ ftriple Nl w . . Sl NN U NSEE S e Seae . wee mes e - omen
ropetamphi
- . D, oo 100 Paclobutrazol 14.72 23610 >  125.06 15 23610 >  167.07 15 412E+03  -1.66E+03 0.9926
guadrupole GC-MS/MS instrument, employing two SRM N ———————— 16T Disuifoon sulfone W74 aEol s S0l 10 20l S IS0I 5 426607 S26EW02 09972
. - . - . . s e — T 102 Picoxystrobin 14.77 303.09 > 157.04 20 335.09 >  303.09 10 4.71E+02 -8.30E+02 0.9937
transitions for each pesticide compound in a typical MRM method e —— 15 Endoslan T o) TR Tim > e B SBE - mE B 6TEe  qeiE® 0®T
Digziriank n -
= = = Poppzanid:. = Co—— ey 104 Mepanipyrim 14.89 222.11 > 207.10 15 223.11 > 208.10 15 1.13E+03 -6.30E+03 0.9965
o s
setup. Data processing and reporting are performed by using the ———— = % 105 Chlordanet, gamma (vans) 1489 37281 5 se7 18 sl > 267a7 15 T19EW0G  TA0EW0G 09991
. . g . . Ut . 106 Flutriafol 14.97 123.04 > 75.03 15 219.07 > 123.04 15 1.63E+02 -6.37E+02 0.9915
Th ermo SC| e nt|f| C Trace F| N d er ™ SOftware W|th one S R M yo1 el 8 5 8 sy g g e IPlgwtachlorcaui % . 107 Napropamide 15.00 12807 > 72.04 10 27116 > 128.07 5 2.81E+03 -1.30E+02 0.9972
tranS|t|0n used for uantltatlon and the Second one for IOn ratIO 10.29 105t 179 o 108 Flutolanil 15.03 173.06 > 145.05 15 173.06 > 173.06 15 1.04E+04 -1.03E+03 0.9988
q 109 Pretilachlor 15.13 162.09 >  147.08 15 21605 > 174.04 20 2.00E+02  -9.70E+02 0.9935
. . 110 Hexaconazole Confirming 1 15.13 231.06 > 175.04 10 262.14 > 202.11 15 3.14E+03 -5.50E+03 0.9962
CO nfl rm atl O n . Dat a A n al yS I S 111 Isoprothiolane 15.14 290.06 > 118.03 15 290.06 > 204.05 15 2.44E+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 113 Oxadiazon 15.26 258.05 > 175.04 10 30406 >  260.05 10 2.66E+03  -5.04E+03 0.9927
Res u | tS The data p rocessIn g and re pO rtl n g was dO ne usi ng the Trace 114 DDE p\p 15.32 24595 > 17597 25 317.94 > 24595 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
. . . Flnder q uantltatlon and reportl ng SOftware Su Ite . 116 Buprofezin 15.43 17209 > 57.03 10 24913 >  193.10 10 1.22E+02  -1.70E+02 0.9906
The results show g ood correlation factors with satisfacto ry R | 117 Kresoxm-methyi 1544 20600 > 11605 15 20600 > 13106 15 OB0E*02  -187E+02 09921
_ _ _ esults 118 DDTo\p 1547 23494 > 16496 15 23497 > 164.98 20 332E+03  -7.13E+03 0.9935
recoveries. Real life sam P les were an a|yzed demonstrati ng the 115 DDT o\p Confirming 1 1547 23694 > 16496 20 23697 > 16498 20 208E+03  257E+03 09963
o ] . . - . . . 120 Aramite-1 15.48 18506 >  63.02 15 319.10 > 185.06 15 6.67E+02  -2.69E+03 0.9959
I’ObUS’[I’\ ess and prod UCt|V|ty Of the app“ed method ] M u |t|' l‘eSId ue peSt|C|de an aIyS|S Of Ayu rV6d|C Ch urnas usil ng 121 Aramite-2 15.69 18506 > 63.02 15 31910 > 18506 15 150E+03  -4.46E+03 0.9971
. . . . . . . 122 Carpropamid 15.78 139.00 > 103.10 10 222.00 > 125.00 18 1.66E+03 -5.53E+03 0.9982
] I |q u |d - I I q u |d eX’[I’aCtI on W|th G C' M S/ M S d ete Ct| on by TSQ 8000 123 Cyproconazole 15.79 22209 > 12505 20 22409 > 127.05 20 1.68E+03  -2.37E+03 0.9989
| N t o d u Ct Telg . . 124 Nitrofen 15.85 201.99 > 138.99 21 28298 > 252.98 15 8.64E+02  -3.08E+03 0.9997
G C' M S/ M S SySte M fOI‘ o Ut| ne targ et an alyte d ete Ctl on an d 125 Chlorobenzilate 15.98 251.02 > 139.01 20 253.03 > 141.01 15 490E+03  -5.42E+03 0.9978
. . . . . 126 Oxadiargyl 15.99 14990 > 122.90 15 28500 >  255.00 14 435E+02  -2.11E+03 0.9963
i i " " uantitation Is described. Software features of TraceFinder™ 137 Fenthion suffoxide 1605 2760l > 15301 15 20402 > 27901 8 529Ew02  -i76EW05 09958
yurveda IS a >anskKrit term, made up o € WOrds ayus an
’ ] ) 128 Diniconazole 16.11 268.06 >  232.05 15 27006 >  234.05 15 1.39E+03  -2.54E+03 0.9949
"veda.” meaning life and science: together trans|at|ng to ‘science software was employed to CIUICkly create the pProcessing method 129 Etion 1612 23009 > 20299 15 38399 > 230089 10 T30E+05  -2.03E+03  0.9973
130 Oxadixy! 16.16 132.06 > 117.05 15 163.07 > 132.06 10 813E+02  -8.69E+02 0.9985
ifa' b d b d I from the ready database Of com pou nds A” Standards and 131 DDT p\,p 16.20 23494 >  164.96 20 23494 >  164.96 20 140E+03  -2.70E+03 0.9979
Of Ilfe . A Ien Of Several her S an SpICES make Up the . . 132 DDD\, p\,p 16.20 23497 >  164.98 20 23697 >  164.98 20 3.85E+03  -8.78E+03 0.9959
powdered mixtu re known aS Churna Depending On itS intended Samples Were processed Wlth hlgh th roughput. Around 200 133 Chlorthiophos1 16.20 324.96 > 268.97 15 324.96 > 296.97 10 4.82E+03 -5.03E+03 0.9969
. o ] ] ] 134 Imiprothrin 16.36 123.00 > 81.00 5 32490 >  269.20 14 2.18E+03  -1.11E+04 0.9967
t~i : : : esticide compounds were considered for this studv and included 135 Mepron 1645 26014 > 11606 10 26044 > 21041 10  179E+03  -367E+03 00945
J ’ ulli y u ’ I varl . 136 Triazophos 16.46 161.03 >  134.03 10 257.05 >  162.03 10 2.156E+03  -4.89E+03 0.9936
- - e . - I I I I ~ I I I 137 Ofurace 1658 18605 > 15805 10 23207 > 186.05 10 266E+03  -2.54E+03 0.9973
Avipittakara churna is a traditional Ayurvedic formula used widely | Into a routine screening method with =28 min run time which was
) i 138 Carfentrazone-ethyl 16.59 330.03 > 310.03 20 34003 >  312.03 10 1.20E+03  -2.17E+03 0.9919
- -y - - 139 Benalaxyl 16.63 23412 >  174.09 10 266.14 >  148.08 10 485E+02  -2.25E+03 0.9951
and almost daily to control vitiated pitta dosha, remove heat in | applied for analyzing market samples. S . T AT B R L L e L M-
- . . - . . - i . . . . =y 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 digestive system, control indigestion, constipation, vomiting | Calibration, Linearity, Recovery and Repeatability 2 Ed
, , ifenphos 16.78 17301 > 109.01 15 31003 > 173.01 10 6.11E+03  -1.86E+04 0.9904
. . . 143 Quinoxyfen 16.84 27200 >  237.00 20 307.00 >  272.00 10 367E+03  -3.83E+03 0.9982
and anorexia. A major analytical challenge for these type of All test compounds had correlation coefficients > 0.99 for the T M+ oy St
. . .-y n . . p . 145 Clodinafop-propargyl 16.87 349.05 > 238.04 15 349.05 > 266.04 15 4.22E+02 -1.17E+03 0.9991
samples is mainly addition of multiple herbs with sugar and the . . . I e =
natural color of herbs concentration range 2.5 to 50 ng/g. Obtained recoveries were 147 Texazinone 702 17100 > 7100 10 17100 > 8500 10 237E+05  5.04E+02  0.698
. .. ; . 148 Propargite 17.16 13506 >  107.05 15 350.16 >  201.09 10 158E+03  -1.64E+03 0.9991
Wlth N 70— 120% Wlth <20% aSSOCIated RS Ds. 149 Diflufenican 17.21 266.05 >  246.05 10 39407 > 266.05 10 8.05E+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 d Il Ed |eaveS fresu It IN h |g h Iy com p I ex eXtraCtS frO m th e Qunpesk v |V | % | corfrminglors v ¥ | X Jj|Caliration Curve [ _ _ Al 151 Iprodione 17.65 187.02 > 12401 20 187.02 > 159.02 40 274E+02  -1.87E+03 0.9979
. . . . . Diflubenzuran {degr. aniine) RT: 5.76 | 2,5ppb@SSE0,70a CE ~ | | Rro577| 25000@85@0,70 ¥ = 3.14622X - r.39?:;:?15;3?;;91{;?%‘.@Tﬁ'?rig,ﬁme: W: Equal; Area 152 Bifenthrin 17.77 181.05 > 153.05 6 181.05 > 166.05 15 4.18E+02 -1.67E+03 0.9922
Sam Ie reparation d ue to the Nl Ch content Of active In red lents I . 18000+ 153 Picolinafen 17.90 376.08 > 238.05 15 376.08 >  239.05 15 411E+02  -2.66E+02 0.9981
3 RT: .77
. . . . . r- PR Pl 16000 154 Bromopropylate 17.91 184.98 >  156.98 20 34296 > 184.98 20 2.07E+03 7.95E+02 0.9967
esse Ntl aI Ol IS an d th e typ | Cal h | g h bO | I N g N atu ral pO |ym er £ M. 9a.19 S0 M 11498 o 155 Fenoxycarb 17.93 186.08 >  186.08 10 25511 >  186.08 10 454E+03  -2.04E+03 0.9933
80 “ 4] - 156 Fenpropathrin 18.01 181.09 >  152.07 23 265.13 >  210.10 15 9.64E+02 -3.89E+03 0.9956
com p() un d S. 2 0] 2 60 ] 157 Fenamidone 18.10 23808 > 237.08 20 268.09 > 180.06 20 328E+03  -3.12E+03 0.9994
3 3 10000
2 7 2 1 510000 158 Tebufenpyrad 18.11 27613 >  171.08 15 33316 > 27613 10 429E+03  -4.74E+03 0.9997
. L . :: :: * so00- 159 Fenazaquin 18.23 14508 >  117.07 15 16009 >  117.07 20 741E+03  -2.41E+03 0.9951
Oowin gto the use of pestici des in the fresh herbs the churna m ay g 0 o0 160 Imazali 1825 17308 > 14502 20 21504 > 17308 15 O79E+02  321E+03  0.9954
- . L. . L . . " s 87 s s 60 Css &7 88 58 60 4000 161 Furathiocarb 18.27 163.07 >  107.04 10 32513 >  194.08 10 1.15E+03  -3.88E+03 0.9989
contain residual pe sticides. An a|yS| s of pe sticide residues is thus Ry . 162 Flurtamone 1838 19906 > 15705 20 33310 > 12004 15 432E+02  3.09E+03  0.9945
] . . ) EERE | Ry S (o) ] 163 Tetradifon 18.46 22693 > 19894 18 35388 > 158.95 15 4.71E+02 1.84E+03 0.9973
At S o] | [Area: 167 lae] 0 164 Phosalone 1854 181.99 > 111.00 15 181.99 > 138.00 10 189E+03  -2.79E+03 0.9985
important. Strict quality parameters, have been implemented to
. _ > —— > —— _ —— 165 Triticonazole 18.57 217.09 >  182.07 10 23510 >  217.09 10 7.08E+02  -2.99E+03 0.9945
Quanpeak v ] v || % | confrmng ons || Caiitration Curve_|¥| v 166 Pyri 18.68 136.06 78.03 15 136.06 96.04 15 123E+03  -4.43E+02 0.9941
p reserve th e q u al Ity an d eﬂ:l CaCy Of th esecC h urnas. ; : i B Boscald (Nicobifen) 167 cy:pjo: Yfet:] | 18.70 256.10 : 120.05 10 256.10 - 256.10 10 2 62E:03 321 E:OS 0.9969
Boscalid (Nicobifen) RT: 20.85 | 2, 5ppb@SS@0.70a b RT: 2084 | 2 Sppo@SS@0,70a Y = 1.461e3X - 2,307¢3; RA2: 0.9977; Crigin: Ignore; W: Equal; Area yhalofop buty! . . . . > . . . .
e § —_ . ] 168 Tralkoxydim 18.80 137.00 > 57.20 10 181.04 > 152.03 23 1.73E+03  -9.82E+02 0.9995
- q Ak 104605 Ao o140 #0000 169 Cyhalothrin\, lambda 18.80 197.04 > 141.03 15 23490 > 217.20 15 3.78E+02 2.34E+03 0.9997
SH: 4136748 SM: 5604
q 100, 100, 700004 170 Lactofen 18.83 34404 >  223.02 15 34404 >  300.03 15 6.64E+02  -2.06E+03 0.9975
& B (% ] 171 Benfuracarb 19.03 164.08 >  149.07 10 190.09 >  144.07 10 6.04E+01 9.28E+02 0.9975
3 5?, : :: s :: fwm- 172 Pyrazophos 19.05 221.05 > 193.04 10 232.05 >  204.05 10 5.68E+03  -1.07E+04 0.993
@ ' ' i [ E’Wm‘_ 173 Fenarimol 19.15 13901 > 111.01 15 219.02 > 107.01 15 2.13E+03  -3.27E+03 0.9993
> i a0 £ 40000- 174 Azinphos-ethyl 19.20 13201 > 7701 20 16002 > 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 ”‘:‘f’ TGrsécel1t?;00 S.e”t‘;s Offer: tthe Tr?St I — - 176 Bitertanoll 19.59 17009 >  115.06 25 17009 > 14107 20 581E+02  -2.02E+03 0.9993
‘Jﬁlr;: e'"fn staﬁtac ;)r::‘;zt,, ;?j&laeri’t\;"for ® o ] 177 Permethrin peak 1 19.68 18304 > 16503 15 18304 > 168.03 15 102E+03  -2.78E+03 0.9973
ground-breaking ease of use and e [ — 190007 178 Bitertanol2 19.71 170.09 > 115.06 25 170.09 >  141.07 20 5.81E+02 -2.02E+03 0.9993
performance, setting a new era in GC By Apex RT: 2045 {:} Apex RT: 20.0 a8 R — 179 Permethrin peak 2 19.81 183.04 >  165.03 15 183.04 > 168.03 15 1.03E+03  -3.45E+03 0.9909
— L - : 0 10 20 a0 40 50 i)
ey technology . T . 180 Prochloraz 19.88 18001 > 13801 15 310.03 >  268.02 10 407E+02  -9.53E+02 0.9932
_ o— — ek 3] P X || Contimig o> 272 | E——— mm 181 Cafenstrole 20.21 100.04 >  72.03 15 188.08 > 119.05 15 324E+03  -9.67E+02 0.9991
Remove the Source of your Downtime %——- red "B cwger: 1o e Eo— — 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, " Theemeo 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 12004 > 10203 15 19807 > 129.04 10 T80E+03  -1.06E+03 0.9996
the MS including ion guide surface. No wire - A o, ! aouu-_ 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 34203 > 140.01 15 34403 > 14201 15 1.46E+03 -2.31E+03 0.9977
never necessary to clean your instrument. - | ) " """ 12000 186 Fiucythrinate peak 1 20.85 199.07 >  107.04 22 19907 > 157.06 10 591E+02  -5.19E+02 0.9958
: ™ e £ £ 10000 187 Quizalofop-Ethyl 20.92 299.07 > 255.06 20 37209 > 299.07 15 4.23E+02 5.20E+02 0.9969
gg(lgl;?:gtg?ilr’ltgrcfge lon I '. o0 o0 ] 188 Etofenprox 21.08 163.09 >  107.06 16 163.09 >  135.07 10 3.36E+03  -5.78E+03 0.9987
i 2 0] 2 0] £ 189 Flucythrinate peak 2 2112 19907 >  107.04 22 19907 > 157.06 10 566E+02  -9.77E+02 0.9989
20] 20] 6000 190 Fenvalerate peak 1 21.94 167.05 > 125.04 10 419.13 > 225.07 10 2.27E+03 2.29E+01 0.9978
1 191 Fluvalinate peak 1 22.09 250.06 >  200.05 20 25206 > 20005 20 467E+02  -1.82E+03 0.9973
BT et PRt Mt Mt T T A T 4000+ 19 - S S " 3 04E+
KT, RTom 9 Pyraclostrobin 22.17 132.03 77.02 15 325.08 132.03 20 1.20E+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 H o] | | | | | | 194 Fenvalerate peak 2 22.28 167.05 >  125.04 10 41913 > 22507 10 491E+03  -2.59E+03 0.9996
el A o 10 2 % 40 5 6 195 Difenoconazole peak 1 22.76 32305 > 26504 15 32505 >  267.04 20 282E+03  -2.99E+03 0.9995
Key Feature : : : : :
. 196 Indoxacarb 22.95 203.03 >  106.01 20 203.03 >  134.02 20 6.46E+01  -3.09E+02 0.9996
Trace GC1300 series FlG U RE 3 S : : :
. . - Selected chromato grams at2.5n g/g and calibration curves of 197 Deltamethrin 11 23.28 25299 >  93.00 18 25299 >  173.99 18 2.65E+02  -8.10E+02 0.9987
eInstant connect modularity GC injector & detector ports . :
The new Trace 1300 Series offers the most versatile GC platform in the market, with unique “instant connect” modularity for ground- feW p esti C | d es 198 A_ZOXyStrObm 23.63 34410 > 329.10 20 8L > 34510 o 1.30E+03 116E+03 09991
breaking ease of use and performance, setting a new era in GC technology . 199 Dimethomorph-1 23.91 301.10 >  165.05 10 387.12 >  301.10 12 718E+02  -1.39E+03 0.9992
GCMS/MS.TSO-8000 ' : .. ) i 200 Dimethomorph-2 24.60 301.10 >  165.05 10 387.12 >  301.10 12 6.61E+02  -8.51E+02 0.999
-ExtractaBri_ght(Igo_n source carticrige TABLE 1. MRM transitions, CE, slope, intercept and R2 of matrix standards
:!ﬁrrkse(()jugl;el\;le;rcl:on?slstl:l(;wom 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 - -
g 2 Diflubenzuron (degr. aniline) 5.75 127.01 > 65.01 30 127.01 > 100.01 30 3.15E+02 -7.40E+02 0.9949 Chlorpyrifos (-ethyl) RT: 13.13 | Sample@6 Kresaxim-methyl RT: 15,46 | Sampletd
FIGURE 1. TSQ™ 8000 GC-MS/MS system with Thermo Scientific 3 Methamidophos 5.87 14100 > 9500 10 14100 > 126.00 5 1.28E+03  -3.18E+03  0.993
- - : 7 Dichlorphos (DDVP) 5.94 18495 > 92908 17 21995 > 18495 10  221E+02  -9.97E+00  0.996 RT: 13,13 Dy
TriPlus RSH auto sam pler with automated tOOI/Sy“ nge changer 5 Dichlobenil 6.82 135.97 > 99.98 10  170.96 > 13597 15  8.45E+02  -6.43E+02  0.996 j:H'EL 2001 T
M et h 0 d S 6 Mevinphos 7.39 127.03 > 109.02 10  192.04 > 127.03 12  159E+03  -2.46E+03  0.9964 2100+ S s34 2100 e
7 Acephate 7.50 136.01 > 4200 10  136.01 > 9401 15  7.19E+02  -4.31E+03  0.9904 g ] .
£ g0 £ 80
8 Dichloraniline\, 3\,5- 7.61 160.98 > 89.99 25 16098 > 9899 25  3.11E+02  -2.47E+02  0.9989 R T
] .3\, ] 2 and
Sam P le Prep aration 9 Molinate (Ordram) 8.58 12607 > 5503 10 18710 > 12607 10  648E+02  1.25E+03  0.9941 % 507 5 °07
10 TEPP 8.60 263.06 > 179.04 15  263.06 > 23506 5 5.71E+02  -2.52E+03  0.9946 © 40 “ a0
_ 11 Omethoate 9.00 11001 > 7901 15 15602 > 11001 10  B8.09E+02  -5.42E+03  0.9969 - 20
Weigh 15g of Churna 12 Fenobucarb 9.11 12107 > 7705 15 15009 > 121.07 10  1.13E+03  1.68E+03  0.9977 1 ]
] o
13 Propoxur 9.13 110.06 > 6403 10 15208 > 11006 10  7.90E+02  -6.00E+02  0.9981 RS AR RS ALY DARRERES T AR AR A
14 Propachior 9.16 17606 > 12004 10  196.07 > 12004 10  351E+02  5.42E+02  0.998 e ' 13-P1J[min:| ' e RT{min)
For recovery studies Pesticide stock solution was added in calculated quantities 15 Ethoprophos 9-38 15800 > 8090 15 15800 > 11400 5 ~ S75E+01  -3.77E+01 09949
and kept for 30 min 16 Trifluralin 9.58 264.09 > 160.05 15 306.10 > 264.09 15 1.37E+02 1.78E+02 0.9944 Spex RT: 13,13 [A] apex RT: 15,46 [*]
17 Chiorpropham 9.62 21300 > 127.00 5 21300 > 17100 5  290E+02  -8.39E+02  0.9981 Area: 821 (e Area: 256
18 Benfluralin 9.63 29210 > 160.05 21 29210 > 26409 10  3.91E+01 1.36E+02  0.9923
15mL of Acetonitrile (with 1% acetic acid) was added, shaken well. Further 3g 19 suer 0 W > R0 15 @202 2902 10 2SR 1TE0S 09643 FIGURE 4. Traces of Chlorpyrifos ethyl and Kresoxim Methyl were detected
MgSO, + 1.5g NaOAc + 10g NaCl was added and homogenized using Vortex mixer T Womoorooos T T s R ® TE - T & ShEe T Em o5 at 2.3 and 2.7 ug/Kg respectively.
22 Methabenzthiazuron 9.82 164.05 > 136.04 12 164.05 > 164.05 10 1.07E+03 -3.59E+03 0.9974 . . . .
— _ 7 BrOy abha 015 I0s S 144e 15 7889 S 19291 15 G06E 40BN 0997 TABLE 2. Summary of pesticide detections in real samples
After centrifugation (ggg%rﬁgngsg:)g%g?s%gnog %om,l]_gsg;%eénatam performed by 24 Metamitron 10.36 20209 > 17407 5 20209 > 18608 10  161E+03  -B.25E+03  0.9969 Pesticide Sr.No. (from Table 1) Detected Pesticide Amount (in mg/kg)
25 Atrazine 10.54 21509 > 17308 10 21509 > 20009 10  6.38E+02  -1.36E+03  0.9945 73 Chlorpvrifos —ethvl 0.0023
26 Pencycuron 10.62 12505 > 89.04 12 18007 > 12505 12  5.09E+02  2.76E+01  0.9914 p)_/ y
27 Dioxathion 10.72 12500 > 9700 15 12500 > 14100 15  O17E+02  -3.03E+02  0.9936 117 Kresoxim methyl 0.0027
29 Propetamphos 10.74 23607 > 16605 15 23607 > 19406 5 149E+02  514E+01  0.9918 Conc I usion
30 BHC\, gamma (Lindane) 10.81 180.91 > 14493 15 21889 > 18091 5 1.15E+03  -3.65E+03  0.9939
31 Terbuthylazine 10.84 21410 > 132.06 10 22911 > 17308 10  5.86E+02  -251E+02  0.9935 ; e At : i i
TSQ 8000 GC-MS/MS Method Setu P 32 Diazinon 10.88 137.05 > 8403 10 30410 > 179.06 15  2.28E+02  4.48E+02  0.9987 A rapld and .SenSItlve- g uant.ltgtlve meth_Od IS_ aI_WayS a_ major goal fo r_ _analytlcal
_ _ _ _ _ 33 Propyzamide 1063 17301 > 14501 15 17502 > 14701 15  460E+03  6.02E+03  0.9939 laboratories involved in pesticide analysis. Within 28 minutes 200 pesticides were
The ana|ytlca| method comprises the Sample handllng using the TflplUSTM 34 Fluchloralin 10.95 26404 > 20603 10 30605 > 26404 10  190E+02  -8.73E+02  0.9967 determined using the same method. Triple adrunole mass analvzer TS
RSH |i id t | Th Scientifi TRACE 1300 Seri 35 Pyroquilon 11.07 173.08 > 13006 20 17308 > 14507 20  2.25E+03  -2.77E+02  0.9974 g . P qu up y Q
o I? ul arllj O S.am pde I h errtno Cletn ITIC o PT\?”_GS gtas 36 Pyrimethanil 11.11 19811 > 158.09 30  198.11 > 183.10 15  8.18E+02  -2.68E+03  0.9953 8000™ GC-MS/MS System with TraceFinder™ was used for data processi ng to
chromatoara eduioned wi a temperature proarammable iniector 37 Tefluthrin 11.16 177.02 > 12702 20  197.03 > 141.02 15  1.27E+03 314E+03  0.9991 . . i . :
grap % pp P Prog J ’ 38 Ewimios 11.29 29206 > 15308 10 29206 > 18104 10  1.36E+04  -1.23E+02  0.9935 reduce the processing time thereby resulting in a high throughput method.
and the TSQ 8000 triple quadrupole MS. 39 Pinimicab 11.50 16610 > 9606 10 23814 > 16610 15  437E+02  347E+02 09937
40 BHC\ defta 1154 18091 > 14493 15 20407 > 9103 15 751E+02  -299E+03  0.9049 » Linearity, specificity, recovery and repeatability of the method was established
TRACE™ 1310 Gas Chromato grap h a1 Iprobenfos 1154 20407 > 12204 15 21889 > 18291 15  3.37E+03  -7.26E+03  0.9997 . .. . .
42 Formothion 177 100 > 9300 8 17200 > 9300 § 255503 733503 0.8982 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 22208 > 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 > 14806 10 3.85E+03 1.37E+03  0.9992 .. i g .
Ramp rate Temperature Hold time % Dimethenamd 1165 23006 > 15404 10 23206 > 15404 10 39%E+03  233E+03 09953 pesticides in difficult matrices such as herbal churnas. The method has
_ 47 Propazine 1202 21409 > 17208 12 21409 > 21409 10 377E02  945E%02 0997 potential to detect trace level compounds at concentration as low as 2.5 ng/g.
70°C 2min 48 Propanil 12.06 21701 > 161.00 10 21901 > 163.00 10 149E+03  -4.04E+02  0.9934
49 Malaoxon 12.07 127.02 > 99.02 10 12702 > 109.02 20 4.87E+03  -2.13E+04  0.9978 ) . . . ..
10°C/min 500°C Lmin 50 Chiorpyrfos-methyi 208 1249 > 7897 10 28591 5 9297 20 3766:05  125E707 09945 = As per the available guidelines, the concentration of the detected pesticides
51 Me.tribuzir-l 12.13 198.08 > 82.03 20 198.08 > 110.05 20 1.05E+03 -2.16E+03 0.9997 (0.0023 and 0.0027 mg/Kg) Were belOW the prescribed Ilmlt Of Unani
52 Spiroxamine | 12.15 100.09 > 58.05 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 > 172.00 15 28500 > 212.00 15  1.90E+02 340E+02  0.9957 Guidelines
54 Carbofuran\, 3-Hydroxy 12.21 137.06 > 81.03 18 18008 > 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 > 14606 12 18808 > 16007 10 5.06E+02  -2.20E+02  0.9997 Referen Ces
57 Tolclofos-methyl 12.25 26496 > 9299 20  264.96 > 249.96 15 2.38E+02  4.77E+02  0.9932 1. htto:/AMWWW.mvvod.com
Injecti d . PTV Splitl d o
njection mode : plitiess mode 58 Propisochior 12.31 16208 > 14407 10 22311 > 14707 10 6.03E+02  -9.86E+02  0.9983 2 ttp:/fwww.ashtangayurveda.com/pages/History-of-Ayurveda.asp
59 Metalaxy! 12.37 24913 > 190.10 10 24913 > 24913 5  1.73E+03  -1.45E+03  0.9911 " |
. . . 3. ttp://www.plimism.nic.in/Protocol_For_Testing.pdf
. . o ( )_ o ( _ o ) 60 Carbaryl 12.41 14406 > 11505 20 14406 > 11605 20 3.02E+03  -6.15E+03  0.9919
|njeCt|0n tem p 87 C O ) 30 mi n_ 285 C Rate 145 C/SGIC 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 omi n), Cleani ng Phase - 290°C (20 mi n) 62 Fenchlorfos (Ronnel) 12.47 28491 > 26992 13 28691 > 27191 20 1.88E+03  6.66E+02  0.9994
63 Prosulfocarb 12.63 100.00 > 7200 10 12800 > 43.10 5  -589E+01 2.91E+03  0.9938
i i . ; : . : 64 Pirimiphos-methy 12.66 290.09 > 23307 10 30510 > 29009 15 6.26E+02  -3.69E+02  0.9911
Spl ItleSS time 3 mi n, Spl It ﬂOW 30m I/m In 65 Spiroxamine Il 12.75 100.09 > 58.05 15  100.09 > 72.06 15  7.48E+02 6.32E+03  0.9916
_ i 66 Ethofumesate 12.80 207.08 > 161.06 10  277.02 > 10901 8  1.31E+03  -450E+01  0.9907
COI u mn FIOW . 1 . 2 m Ilm 18 67 Fenitrothion Confirming 1 12.80 277.02 > 260.02 10 286.11 > 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 B8.86E+02  -2.04E+03  0.9971 S C | E N T | F | C
Column “TG-5 (30 mm X 0.25 mm 1.D.x0.25 um) 69 Malathion 12.92 12701 > 9901 10 17302 > 12701 10 3.28E+03  -4.34E+03  0.9951
70 Dichlofluanid 12.95 22397 > 12299 15 22597 > 12299 15 042E+02  -953E+02  0.9971




