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Abstract

This study was conducted to investigate the extraction method for the determination of
organochlorine, organophosphorus and synthetic pyrethroid pesticide residues in beef fat by
gas chromatography-mass selective detector(GC-MSD). Twenty one pesticide residues in
fat were determined using a simple and rapid procedure based on solid- phase extraction
(SPE) clean-up cartridges with octadecyl (Cis)-bonded porous silica, florisil, 10%
deactivated florisi, a tandem Cis and florisii and a tandem Cis and 10% deactivated
florisil. Solvent-solvent extraction using acetonitrile was not satisfied to eliminate fat
interference for pesticide residue analysis by GC-MSD, and the recoveries of the method
in fat ranged from 16.2 to 57.3% except DDT(83.2%). The recoveries of SPE methods
using a tandem Cig and Florisii was 59.6~123.8% except fenitrothion (135.2%), the SPE
method was verified the satisfactory performance of pre-treatment for pesticide residues
analysis In fat by GC-MSD. The efficiency of florisil deactivated with 10% water has
been not proved significantly on recoveries of pesticide residues in fat.
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petroleurn ether, acetonitrile, ethyl ether,

hexane, acetone 59 #7|&§m= {5 FE
A8 (Wako Pure Chemical, Japan)& AR
st o™, activated florisil (60~100 mesh,
J.T. Baker, USA), activated carbon
(Aldrich Chemical, USA), cellulose (Sigma,
USA) 9} NaCl, Na:SOs 59 718t AlGES
2% 53& AH&3t4n. SPE- DSC-18
(6 ml tube, 1000 mg, packard with reversed
phase Cis bonded to silica, Supelco, USA),

LC-florisil (6 ml  tube, 1000 mg, Supelco),

reservoirs (8 ml tube with 20 um frits,
Altech, USA) and SPE cartridges
connector (Waters, USA) £o] At£5 2},

24717 @ FFEHE 98t GC-Mass
Spectrometer (Hewlett Packed 5972A,
USA), GC-ECD & NPD (4890 system,
Hewlett Packed, USA), AixZ7]
(Organomation Associates, USA), A FHZ
(Waters, USA)$ SPE vaccum manifold
(Supelco, USA) S} Water bath $& AF&3}
Hoem ZAFEFe B4 E HASAE 9
g £47171¢] 24 Table 154 29 o

Table 1. Analytical condition of GC-NPD, ECD for pesticides

Analytical condition

Instrument

Column

GC-NPD, ECD 4890 (Hewlett Packed, USA)
HP-5 MS column

(30 m x 250 i ID x0.25 um, J] & W Co., USA)

Oven temp.

80 C (1 min) -15C/min - 150C {1 min)

-10C/min-210TC (1 min) - 5C/min-2807TC (15 mins)

Injector temp.

Detector temp.

230TC
290C
Nz (1 nl/min)

Gas flow
Alsidhe
A9 AHE Beakerd] ®ol 50~80CY
LA EA AHLE 50T 84}

9,]

A}

3tmj o] W& SPE AxIPPoz
I AHAAEELY vz ¥ FFEELYH4
3

Jo
2
=
I
i
—
o
2.
ol
e
o
o
P

°o]Z & 650m 9 EFAAF O0mE &7
A 100 m o AFoEHE2 9 28] F&F3}
Aok AfedeHE & 2 28 A¥E H
RERAYEFS ERANA FES AA
X, florisil 10g= A& 2 wZA AER
2R (1:10) 2g, FFIMUEEF 8gS
w9e 5 Aoz AN IAF

300mm & HHA loadingAlA1X 100 ol &
40% A f WA 20% HF FH o
HEZ2 &% FFst1, ©]F hexane 1
nE &3] 5o ALYz guct



oI, H28, WL, 0|Hs

—

Olok

Lt

Table 2. Analytical condition of GC-MS for pesticides
Analytical condition

Instrument GC-MSD 5972A (Hewlett Packard, USA)
HP-5 MS column
Column (30m x 250 um ID x 025 m, J & W Co, USA)
Injector temp. 230°TC
Detector temp. 280C
Oven temp. 60C (1 min) - 15C/min - 150C (1 min)
~-10C/min - 210C (1 min) - 5C/min-280T (15 mins)
Gas flow He (1 nl/min)
Ion source temp. 180T
Transfer line temp. 280C
Ion mode Positive El
Multiflier 1518
Injection mode CT splitless
Sample (liquid fat 3g) Sample (liquid fat 2g)
+ P. ether 15 nl
\ + CH:CN 30 m + Hexane 50nl
x 2 times { + CHiCN 25ml
Separation of CH3sCN layer X 2 times
+ H20 650m Separating of CHsCN layer
l + sat. NaCl 40nl l
+ p. ether 100m
X 2 times Evaporating (about 3 ml)
Separation of P. ether layer stay 15mins. in -70C
Washing with 1%)0m1 H0 x 2 ti refrigerator
ashing w im
shing wi | 2 X es Centrifuing (-4°C, 5mins. 3,000 rpm)
Dehydration with Na;SOs !
! Transfer Upper layer
Evaporating about 10ml !
i o
Purification with column Evaporating
Extraction with . . + adjust 1ml
pA Extraction with )
40/0&?;3: . \‘20% hexane ether ' Hexanei
Fraction I Fraction II - SPE cartridges Extraction
(BHC, DDT. - (Endosulfan) Y
Aldrin, dieldrin) Evaporating
NS | + adjust 1m
Evaporating Hexane
{ adjust lml hexane
GC-MS GC-MSD
Fig 1. Flow diagram of solvent-solvent ex- Fig 2. Flow diagram of solid phase extraction
traction method for analysis of pesticides method for analysis of pesticides.
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Table 3. The SPE cartridges and their operation conditions used in this study

Cartridge Component Capacity Conditioning Elaents
types ,
Cis Octadecyl-bonded 1000mg 6mnl Petroleum ether, 6n Acetonitril
porous silica / 6a  6m Acetonitrile ©
Florisil Magnesium silicate 1000mg 6ml Acetonitrile, 12m Petroleum
& SHIe / 6a  6m Petroleum ether  ether + ethyl
+ ethyl ether(95+5) ether (95+5)
/) el .
10% . Florisil+H2O 1000mg 6ul Acetonitrile, 3 ml Hexane +
Deactivated (9+1) / 6ul 6m Hexane + ethyl thyl ether(50+50)
florisil 1 ether (50+50) eyl ethet
0 Y
10% ) Florisil+H0O 1000mg 6ol Acetonitrile, 12 ml Hexane +
Deactivated (9+1) / 6l 6ml Hexane + ethyl thyl ether(90+10)
florisil 11 ether (90+10) eHyl ether
Ci + Cis + Florisil lgggh 6m Petroleum ether, 1201 Acetonitril
Florisil (Tandem) / 6:5 6m Acetonitrile cetomtnie
Cis +10% Cis + 10% each
Deactivated  Deactivated 1000me 23 ietrfle‘?t”.‘l ether. 19w Acetonitrile
florisil florisil(Tandem) / 6l cetonitriie
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Fig 3. Chromatograms of analytical pestlcldes on scan mode by GC MSD
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Table 4. Retention time, target and confirm ions monitored of pesticides on GC-MSD

Pesticides Formular M.W. R.T. Target ion Confirm ion
a-BHC CesHeCls 287.86 12.72 181 219, 111, 145
Dimethipin C14HoCls 210.00 13.14 54 59, 118, 76
B-BHC CsHeCls 287.86 13.22 183 109, 219, 145
y-BHC CsHesCls 287.86 13.36 183 219, 111, 77
§-BHC CeHeCls 287.86 13.45 219 181, 109, 145
Chlorpytifos-methyl CH.ClNOsPS  320.90 1476 286 125, 79, 93
Heptachlor C1oHsCl7 369.82 14.92 100 272, 65, 237
Fenitrothion CoH1pNOsPS 277.02 15.40 277 260, 125, 109
Aldrin C12HsClg 361.88 1579 66 263, 79, 91
Chlorpyrifos CoHnClsNOsPS 348.93 15.95 197 314, 97, 258
Triadimefon Ci14H;6CIN3O: 293.09 16.02 57 208, 85, 128
Chlorfenvinphos Ci2H1sClaO4P 35797 17.05 267 81, 109, 323
Chinomethionate C10HsN20S; 233.99 17.47 206 234, 116, 148
a-Endosulfan CoHeClsO3S 403.82 17.73 195 241, 207, 160
Chlordane CioHsClg 409.80 17.93 373 375, 377, 237
Dieldﬁn C12HsClsO 37787 18.60 79 263, 277, 108
DDT(4,4DDE) C14HsCly 315.94 18.82 246 176, 318, 105
Endrin C12HsClsO 377.87 19.24 81 263, 67, 53
B-Endosulfan CoHeCls0aS 403.82 19.52 197 207, 237, 159
DDT(4,4DDD) Ci1sH1oCly 315.94 19.69 235 165, 199, 264
DDT(24DDT) C1sHoCls 351.91 19.80 235 165, 199, 354
Ethion CoH204P25,4 383.99 19.97 231 97, 125, 384
Propiconazole CisH17CLN30, 341.07 21.02 173 69, 259, 191
Endosulfan sulfate CoHsCls04S 419.81 20.84 272 229, 239, 387
DDT(4,4DDT) C14HeCls 351.91 20.94 235 165, 75, 251
Permethrin Ca1H20CL203 390.08 26.03 183 163, 127, 91
Cypermethrin C22Hi19ClNOs 415.07 27.56 163 181, 209, 91
Fenvalerate CosH22CINO3 419.13 29.58 125 167, 225, 181
Deltamethrin C22Hi19BraNOs 502.97 30.71 253 181, 209, 77

HMxz| ol o2 &5 Hn dox Bysgen, Sun Ve Cud
florisil&  tandem®@H oz AHIT H

Doong 5% AWAEZe] R7194A%  acetonitrileR #&3 AwFe GC-FPD,
oFF-4-g 93 SPE cartridge B2 4 oA ECDE &% +F tdE 4% E 21
Alumina-N#} CpBth florisile] petroleum 3tg9 . Australia® HAAWEZ Ananimal

+ ethyl ether (95+5) & & Ao 7} £-%3}
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Table 5. Recoveries of pesticides in beef fat by various extraction methods

Solid- phase extraction (SPE)

Cis Florisil Deleigrtils\;latled D%:zcr‘;\ifla‘ﬁad Florisil ~ deactivated
florisil

Dimethipin 225 1051 4.0 0.0 0.0 75.0 95.1
BHC 333 817 85.7 86.7 89.6 91.6 " 936
Chlorpyrifos-CHs 296 858 84.4 52.3 84.4 925 97.8
Heptachlor 573 623 63.3 64.3 66.2 68.2 68.2
Fenitrothion 282 967 52.0 104.0 112.3 123.8 135.2
Aldrin 508 699 773 73.6 78.5 711 736
Chlorpyrifos 423 882 99.8 79.9 109.8 114.8 1215
Triadimefon 313 817 0.0 0.0 0.0 115.2 120.3
Chlorfenvinfos 269 1126 0.0 0.0 0.0 1141 1170
Chinomethionate 16.2 746 67.8 58.8 63.3 75.7 814
Chlordane 217 543 32.2 56.4 59.9 59.6 61.1
Dieldrin 238 613 63.7 61.3 66.1 67.3 69.7
Endrin 29.7 670 574 59.1 60.9 722 748
Endosulfan 220 728 7.3 14.6 9.4 77.0 80.1
Ethion 239 942 1013 99.6 106.7 1138 1191
DDT 832 786 81.2 55.8 60.9 83.7 83.7
Propiconazole 20.3 78.5 0.0 0.0 0.0 1218 120.2
Permethrin 458 779 718 71.8 85.5 91.6 96.2
Cypermethrin 542 1546 75.1 99.7 106.9 108.3 89.6
Fenvalerate 267 599 40.6 87.3 71.1 106.6 112.7
Deltamethrin 335 1096 50.8 103.3 103.7 87.0 93.9
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