SR 8152 A8 (#3%) 154~161, 2005
J. of the Korean Society for Environmental Analysis

A
At

AL
Iz

HI

JTEFATKIE 0S8 TRt MEHK2| X CHIE SA|

ZEA0I7 . Ryoichi Sasano* - Yutaka Nakanishi*
ZIA|r}=RE 7]€9A4, *Saika Technological Institute Foundation

Rapid Sample Preparation and Multiple Pesticides Residue Analysis in
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Youngmin Hong', Youngjin Kwon, Seokki Lee, Ryoichi Sasano*, and Yutaka Nakanishi*

Dongil SHIMADZU Corporation, Seoul 135-010, Korea
*Saika Technological Institute Foundation

As the number of imported agricultural products is now increasing in Japan, Japanese Ministry of Health,
Labor and Welfare had set pesticide residue standards for 750 pesticides on individual agricultural products to
assure the safety in 2006. It was resulted in a strong demand for increased analytical throughput, which neces-
sitates the use of simple sample pretreatment and efficient analysis for routine work. This paper describes a
method for increasing GC/MS system detection limits by making large volume injections using new pro-
grammable temperature vaporizer as LaviStoma™ within stomach shaped liner. To achieve an optimum per-
formance, several solid phase extraction conditions were investigated. Acetone and Hexane were chosen as
acceptor phase with alternating dichloromethane. Moreover, the influence of matrix effects was examined by
adding different agricultural samples. Agricultural Samples including 160 pesticides were prepared at 0.1mg/
kg by adding each pesticide. These samples were analyzed by GC/MS, and confirmed for analytical recoveries.

Key words : Pesticide residues, PTV, Stomach shaped liner, GC/MS.

o
10

LM = ofgow FARNOH, FAH gl Biol
1 = FAlolth) A, ole @ s

Z1l-oko] ABEH 7Hl:g HAHO _F’r;g

Z&

v

=
A Fol BRwSE AR U FAE AAHoE o BAWNE Rk AR Y 2
o REGTL Z/RIL e oI, deel A & Ho] glo} A@Hel kel e stelakzd] )
sl thale] 20087 28359l RRIRSl Ol of B Aol £a8ly] HiRe] BRI BAYS] B
sfo] AISIE 7ol 20060l oF 8004EE A Alo] Wag Aol
Eogon WAET Qi Aotk oluid WS MBI LA FRoRANE Be wEol
NE ol AN BEROR Fauol Al Avide] fom, thiwel BRsoke HEUE T
Aol ofd, P84T /T P wE BA S Rajel AxskE GC, LC, GOMS, LOMS 50
=i, ©]24} ‘Positive List System’©® SHg=e 21 BAshe WHEC] T/ olFo] Frks? sxwt
& ofulale ZOlhD mep, oled AF Fo) Xk eld EE Eo vRiRe) BREoRe W) ¢
Hol gl e BRSOl RS EAHOR A3 o B WA ALE AR o7 glon, BEw
Fgow qlat Asjel ARAe] BAYLE o}

=

%o

s £ AFRAE FAs] A U B A
By A% gepyel e A7t Bus AYEs o
S eIk Fuhe] Aol AFREMAY IR FRIRS BH) A /1S )

o] kgl oJsd FHZ ARl A= F F 370 S 9% =¥EC] B ATAEENH H 9

"To whom correspondence should be addressed.



=, 21 ol GCY GC/MSe] Ao A&E T
o7 Fdle] AEE A= WHEC] AEHL
ATEIED o]2)3t TS AEFYHFS 100 L
7T 8 FUFCEA s FHAE 7 e,
T 7kl we 5ol HastEo] HAg
AHE E5A1E 5 e ARE 7ERAL A At
A HE=S A3 e dEgFFdHel= On-Column 5+
YH, SAE o838 F55UH, PTV =944 5ol
ATEI20 B Ao o] 3t ‘j’o‘;r‘?ﬂ”@ ol 7
=¢8] PTVHAS WHEAX WE 8-83akiem, GC
TR 9438 ko] (stomach shaped linen)s =
sl NS dow FATonM ugel st
A0 g SVMTIAL, AAE AR S Haskele
il thslix HEsILAL sttt

s

H
I,

s
A

s

2. Algdry

2.1. CHEFAER]

e Yl e FYT 252 A§gE F
dste] AAVFERE 2ol 9 el FAAT
2, Alg £ R (split mode)ol] 2l &= wiE3)
“4"1 AEE FFH dh 55 Fole A8 vl

= (splitless mode)Z WS FUT 255 F7A
A BXE54S g Ao =Yt FHg. 1, 2, 3). ©]
oF 2 i FYUHL ol ol AlRE @ &
2 Age] £ 4 7] wEo] Do BAPH B

ol Ago] 753k,

al

A
_4
_4

A

2.2, Ao & 717
Agel] AMgg FoF EFAORE BF GL Science
(Tokyo, Japan)®] 7H FEFEAIFS Edate] ARSI

2 AR 155

Fig. 1. Programmable temperature vaporizer using
stomach shaped liner.
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Fig. 2. GC injection procedure of large volume sample.
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Table 1. Analytical parameters for GC/MS
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Instrument

Analytical Parameter

PTV Injector

LaviStoma ; Stomach shaped liner

Injection Temp.

70~120 °C/min — 240°C (3 min) — 50 °C/min — 260 °C (20 min)

Solvent Purge Time 15 sec

Auto Injector

AOC-20i; 50 pL syringe

GC/MS Shimadzu GCMS-QP2010

Pre-column Deactivated silica capillary tube 0.32 mm x 0.3 m

Column Inert Cap 5MS 0.25 mm i.d. x 30 m, df 0.2 5um

Oven Temp. 600C (3 min) — 20 °C/min - 160°C - 7 °C/min - 230°C - 2 °C/min

Split Purge Flow

50 mL/min (6 min) — 20 mL/min

Splitless Time 4 min

MS Method

SCAN, m/z 50~450
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Fig. 5. Relationship between recoveries and sample
effluent for pesticides.
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Fig. 4. Relationship between dilution rates and recoveries for pesticide polarities. (a) middle polar, (b) highly polar, (c)
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Table 2. The reproducibility of 50 ul injection of n-alkane standard sample (0.01 ng/ml)

Compound 1 2 3 4 5 6 7 RSD(%)
n-C12 252,601 257,254 253,166 249,438 249,432 253,811 248,057 1.27
n-C14 325,240 320,895 318,580 318,948 318,493 317,430 313,494 1.11
n-C16 364,522 358,159 358,311 357,153 356,796 354,532 352,807 1.03
n-C20 335,312 330,845 329,183 329,920 327,611 324,322 329,810 1.01
n-C26 325,965 321,964 320,142 319,536 317,550 316,159 314,932 1.17
n-C28 281,270 277,190 275,587 287,896 284,255 281,746 270,983 2.03
n-C30 221,668 217,906 216,722 217,548 214,553 213,121 212,090 151
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Fig. 9. Chromatograms of pesticides spiked samples within 0.1 mg/L, respectively.
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Table 3. Recoveries(%) for pesticides spiked samples

Pesticide Spinach Pimento Tomato Catrot Green Onion  Pesticide Spinach Pimento Tomato Catrot Green Onion
o-BHC 1014 894 931 903 1146 Isazophos 1043 1010 1049 1050 1063
Actinathrin 1059 103.1 1040 92.1 1485 Isocatbofos 977 900 946 902 993
Alachlor 952 899 931 877 964 Isofenphos Oxon 972 917 9838 932 996
Aldrin 734 716 819 667 720 Isophenphos 9.0 940 945 96.1 999
Atrazine 973 8838 96.1 87 99.1 Isoprocarh 927 823 90.1 841 1016
B-BHC 9.0 896 832 845 96.5 Isoprothiolane 9.5 945 929 935 9.1
Benfixesate 992 912 9.1 8738 986 Isoxathion 957 947 933 954 876
Benthiocatb 931 894 918 83 938 Kresoxim-methyl 992 943 916 174 1015
Bifenox 1034 904 923 1009 1104 Lenacil 950 907 936 949 954
Bifenthrin 606 598 815 524 629 Malaoxon 909 834 3038 850 835
Biphenyl 83 80.4 810 80.1 89.5 Malathion 932 937 943 895 923
Bitertanol 920 89.1 909 929 911 Mefenacet 97 942 9638 9538 904
Buptofezin 866 876 8638 756 877 MEP-ox 1034 934 993 96.0 986
Butachlor 95.1 90.1 902 870 859 Mepronil 972 922 942 963 97.1
Butamifos 933 878 903 906 1067 Metalaxyl 955 333 937 883 963
Cadusafos 1006 912 948 931 109.5 Methidathion 918 359 909 875 706
Cafenstrole 1003 96.7 9.0 942 1015 Methoprene 748 739 853 539 650
Carbofuran 1053 9138 96.7 95.5 1114 Methyl-Parathion 97 8.1 947 914 1Ll
v-BHC 977 89.4 919 859 973 Metolachlor 97.5 928 939 838 958
Chlorfenapyl 927 915 915 943 933  Metsribuzin 673 305 516 386 784
Chlorfenvinphos 95.5 875 902 99.1 938 Molinate 89 876 90.5 86.7 96.1
Chlornitrofen 9.5 931 944 1082 1183 Myclobutanil 92.1 890 912 838 912
Chlorobenzilate 1020 966 958 9.5 1042 o0,p-DDT 858 827 802 8.0 828
Chlotpropham 939 893 918 855 939 OPP 1049 958 99.1 9.0 109.7
Chlorpyrifos 96.5 892 906 84 983 p,p-DDD 927 915 915 950 927
Chlotpyrifos-methyl 966 86.7 83 841 942 p,p-DDE 790 778 8.1 734 826
Cinmethylin 950 916 939 838 961 p,p-DDT 915 914 94.1 94.1 882
Cyanophos 1022 943 992 963 986 Paclobutrazol 9.6 870 946 914 96.7
Cyfluthrin 976 95.5 924 87 1012 Parathion 1038 879 875 851 1243
Cyhalofop-butyl 105.5 984 97.5 963 1036 Pendimethalin 1019 927 970 1228 1205
Cyhalothrin 760 794 802 83 243 Permethrin 820 800 8.1 76.5 846
Cypermethrin 100.5 920 9.1 895 962 Phenthoate 976 909 910 90.5 785
Cyproconazole 983 1013 9.9 80.5 984 Phorate 9.7 899 919 896 1107
DCEP 951 806 925 845 91.1 Phosalone 979 946 937 93.4 762
DDVP 775 657 653 70 776 Phosmet 996 934 930 1043 454
Deltamethtin 1042 983 1012 903 1312 Piperonyl butoxide 978 933 950 944 934
Diazinon-d 100.1 936 979 9138 1061 Pitimicarb 89 848 618 777 86.1
Dichlofenthion 949 912 917 864 1006 Pitimiphos-methyl 93 855 306 803 929
Dieldtin 80 872 90.1 815 910 Pretilachlor 9.6 931 938 96.4 854
Diethofencatb 95.5 872 950 843 97.7 Procymidone 9.2 873 912 844 96.5
Difenoconazole 1070 953 97 93 935 Prometryn 876 912 239 79.1 992
Dimethenamid 950 90.5 937 83 974 Propaphos 957 919 949 899 962
Disulfoton 9.2 893 894 834 996 Propiconazole 93.4 906 946 945 93.1
Dithiopyr 934 900 944 8938 1014 Propyzamide 97.0 904 939 87.5 1058
Edifenphos 913 925 907 9.4 899 Prothiofos 8.5 806 8.1 841 910
e-Dimethylvinphos 945 896 935 904 847 Pyraclofos 979 913 920 947 807
Endosulfan 979 936 931 936 931 Pyrafulfen-ethyl 1048 1020 969 1024 1050
Endrin 922 896 912 9138 874 Pyrazoxyfen 8.0 879 805 845 62
EPN 9.1 947 930 1023 1080 Pyrethtin 1022 96 969 1208 431
EPN oxon 1081 1030 107.1 150 1510 Pyridaben 944 922 918 86 872
EPTC 2.5 8638 902 829 984 Pyridaphenthion 944 924 912 100.3 890
E-Pyriminobac-methyl 1041 969 9.5 93 973 Pyrifenox 823 850 209 771 860
Esprocath 1054 923 96.5 922 1050 Pyrifenox-E 846 857 208 708 885
Ethion 9.4 934 950 1059 928 Pyrimetanil 947 839 912 876 999
Ethofenprox 824 815 80 725 831 Pyrimidifen 85 915 862 781 906
Ethoprophos 100.7 929 994 944 1133  Pyriminobac-methyl 926 899 930 973 940
Etobenzaid 1014 944 952 927 99.1 Pyriproxyfen 938 915 920 8.7 921
Etoxazole 915 853 90.1 847 870 Pyroquilon 778 614 594 703 76.5
Ettimfos 1009 826 836 76.5 924 Quinalphos 928 895 806 856 940
Fenarimol 937 900 944 9038 932 Simazine 813 705 697 729 795
Fenitrothion 1009 914 946 9038 1054 Simetryn 929 832 840 832 968
Fenobucatb 931 873 936 850 1073 Tebuconazole 938 894 911 938 933
Fenpropathtin 931 918 922 906 926 Tebufenpyrad 954 937 943 915 96.4
Fensulfothion 939 879 939 1098 1004 Tefluthrin 869 318 86.5 809 876
Fenthion 99 925 899 80 939 Terbufos 1055 919 933 95.1 1092
Fenvalerate 9.1 943 955 %00 1144  Tetrachlorvinphos 931 912 339 876 697
Flucythrinate 1003 950 99.5 923 963 Thenylchlor 938 939 93.5 9138 78
Fludioxonil 8.5 8838 93.1 1017 938 Thiabendazole(TBZ) 410 263 106 333 275
Flusilazole 944 911 937 97.4 919 Thiometon 9.0 87.1 906 86.4 1100
Flutolanil 956 935 940 90.5 948 Tolchlofos-methyl 1011 924 92.1 89.1 1013
Fluvalinate 1056 1003 1048 897 1138 Tolfenpyrad 1079 969 1010 9.9 1023
Fosthiazate 1008 9238 1009 99.5 99.7 Tralomethtin 96.1 913 98.5 9438 576
Fthalide 993 920 964 87 879 Triadimefon 832 850 878 824 87.1
Furametpyr 96.7 90.5 949 920 933 Triadimenol 949 831 932 935 946
Halfenprox 470 430 743 340 485  Triflumizole 859 863 841 723 863
HCB 736 759 809 697 839 Triflumizole Metabolite 506 67.1 67.5 537 709
Hexaconazole 924 966 920 972 974 Trifluralin 100.5 878 931 8.5 411
Imibenconazole 1068 963 100.7 993 746 Uniconazole P 97.1 914 979 101.7 9.4
Iprobenfos 927 904 915 878 954 &BHC 106.6 995 1014 1025 1302
Iprodione 1176 1141 1102 137 1451 zDimethylvinphos 9.4 919 95.1 909 827




Table 4. Distribution of recovery rate in this study

Recovery rate (%)

Sample
<30 30~50 50~70 70>
Spinach 0 2 3 155
Pimento 1 1 5 153
Tomato 1 0 6 153
Carrot 0 1 6 153
Green onion 2 3 4 151
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