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Pesticide Residues in Food
Collected in Sapporo City during Fiscal 1996

Atsuko Abe, Keiko Suzuki, Noriyuki Oota,
Yuji Sato, Kozo Fujita

Multiresidue analysis method for 108 pesticides of 5 classes (53 organophosphorous, 25
organochlorine, 12 pyrethroid, 5 organonitrogen and 13 N-metyl carbamate) was determined.

By this method, 20-kind pesticides were detected in 34 out of 113 food samples tested during
fiscal 1996. All the detecetd concentration were less than the regulation limits of Food Sanitation Law
or Agricultura Chemicals Regulation Law.
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2.0 0.10 2.0 0.10
PP*"-DDE 04 0.02 2.0 0.10
0.4 0.02 2.0 0.10
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OP"-DDT 0.4 0.02
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250 @ ) ¥
280 20ml

DB1701(30x 0.32x 0.25) 60 (2 ) 15 / —210 (2 ) 3 / 260 (1

)
DB210(30x 0.32x 0.25) 60 (2 ) 20 / —180 (2 ) 5 / 240 (15

)
DB1301(30x 0.25x 0.25) 60 (2 ) 15 / —210 (2 ) 3 / 260 (1
)

FTD

GC15A FPOCP ) 1.2kg cm?
250 Q) y
280 20l

DB210(30x 0.32x 0.25) 60 (2 ) 20 / —180 (2 ) 5 / 240 (15 )
DB17(30% 0.25x 0.25) 60 (2 ) 20 / —210 (2 ) 5 / 280 (0 )

5 ECD
HP5890 20cm/ ( 50 ; constant flow)
270 @ ) ¥
300 60ml  min

DB5(30x 0.32x 0.25)

50 (2 ) 15 / —150 (2 ) 8 / 230 (4 ) 25 / 280 (10
)
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Carbamate System(Waters)

Carbamate Analysis(3.9x 150mm) 40
80 0.05N NaOH
100mg/1 OPA 50p 1/1 2- 0.05M4 Na
THF
(min) |(m1/min)
0.0 1.0 88.0 12.0 0.0 0
0.1 1.0 90.0 0.0 10.0 11
20.0 1.0 70.0 0.0 30.0 7
30.0 1.0 88.0 12.0 0.0 11
CH CN
(min) | (ml/min)
0.0 15 88.0 12.0 0.0 0
4.0 15 88.0 12.0 0.0 1
4.1 15 68.0 16.0 16.0 3
25.0 15 50.0 25.0 25.0 10
40.0 15 88.0 12.0 0.0 9
CH4CN
(min) | (ml/min)
0.0 1.0 90.0 0.0 10.0 0
5.0 1.0 90.0 0.0 10.0 6
25.0 1.0 60.0 0.0 40.0 8
30.0 1.0 40.0 0.0 60.0 2
35.0 1.0 90.0 0.0 10.0 10
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M 9/9
a 0.004] 550|595 | 775 79.0 | 89.5 725 | 745] 665 | 650
0.004] 345| 00| 770 | 840 | 745 545 | 630 | 69.0 | 180
B 0.004| 67.3 [112.0 [106.0 | 90.0 |142.0 545 1250 | 79.0 | 112.0
y -BHC 0.004| 517|285 | 672 889 |112.0 770 | 550 | 615 935
0.05 103.0 | 94.4 | 296.0 | 256.0 [260.0 | 271.0 | 114.0 | 247.0 | 222.0
5 0.004| 610/ 867 | 875 | 875 | 89.0 785 *2| 745 | 640
0.004] 430| 00| 85| 251 | 985 620 | 00| 82| 735
0.004| 635 | 86.7 |109.0 | 218.0 |316.0 725 *2| 595 | 305.0
0004 630|591 | 85| 311 710 169 | 555 | 123 | 50.0
0.02] 903 | 91.0| 758 | 207.0 [170.0 62.2 | 96.3 | 485 | 166.0
0.004| 635 (1360 | 815 | 91.5 |103.0 875 | 805 | 775 | 725
0.02| 57.9 3500 | 441 00| 944 | 161.0| 00 1150 | 537
0.02| 932 |141.0 | 929 | 124.0 [113.0 129 | 628 | 1100 | 1120
PP*-DDE 0.004| 823|860 | 960 | 459 | 425 395 | 848 | 401 | 276
0.004| 655 | 77.0 | 874 | 861 | 945 91.0 | 1060 | 700 | 705
0.004| 785 [106.0 | 99.5 | 1170 |101.0 | 1040 | 780 | 795 | 765
002 1210 | 532 | 576 | 1140 | 67.0 | 1130 | 91.3 | 1000 | 97.0
PP*-DDD 0.004| 80.0| 00 [109.0 0.0 | 19.0 99.9 | 169.0 | 89.0 | 68.8
OP"-DDT 0.004| 75.0 [149.0 | 109.0 | 200.0 |127.0 703 | 780 | 675 945
0.004| 116.0 [162.0 |161.0 | 167.0 (1820 | 1540 | 785 | 96.0 | 160.0
PP"-DDT 0.004| 730.0 | 94.0 | 110.0 | 148.0 |160.0 | 138.0 |166.0 | 83.0 | 133.0
0.02| 80.9 |161.0 | 535 85 | 94.8 984 | 525 [1160 | 753
0.02 101.0 |138.0 | 1440 | 136.0 [119.0 | 131.0 | 90.6 | 1150 | 948
0.02| 939 |173.0 | 204.0 | 124.0 [128.0 970 | 833 | 89.1 | 100.0
0.01| 462 |1580 | 376 | 386 *1] 445 | 716 | 1340 *1
0.04] 932 130.0 | 131.0 | 1230 *1]  109.0 | 178.0 | 93.2 *1
0.04] 907 |125.0 | 1450 | 113.0 *1]  139.0 | 193.0 | 114.0 *1
002 959 | 833 | 720 | 117.0 *1] 440 | 8231020 *1
0.02| 90.6 |104.0 | 131.0 | 153.0 [146.0 | 168.0 | 108.0 | 101.0 | 144.0
002 875 91.3[1030| 908 ] 792 | 1130 *2
0.004| 685 [101.0 | 950 | 705 |109.0 64.0 | 935
0.02| 165.0 | 50.3 | 331 *1]121.0 0.0 *1
0.02| 94.8 |120.0 |101.0 | 103.0 | 61.7 94.0 | 168.0
a 001 67.8 (1020 | 942 | 919 | 31.2 772 | 924
0.02| 104.0 |172.0 |154.0 | 87.7 |1040 | 1250 |151.0
B 001 818 | 328 | 835 | 1130 | 930 858 | 87.4
0.02| 153.0 |229.0 |469.0 | 87.4 | 760 | 199.0 | 87.8
01| 1670 520 | 935 *1/1100 | 120.0 | 171.0
0.02| 109.0 |119.0 | 1200 | 117.0 | 82.7 80.7 | 183.0
0.01] 119.0 |189.0 |191.0 | 11.6 [100.0 | 147.0 | 206.0




0.04f 972 | 818 | 911 973 | 574 92.3 | 156.0
0.02| 111.0 |118.0 |126.0 | 148.0 | 88.7 524 | 732
0.02| 137.0 |121.0 |119.0 | 153.0 |102.0 130.0 | 243.0
0.02] 810 1270 |132.0 | 121.0 | 88.7 108.0 | 194.0
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64.6 | 92.1 | 159.0 | 124.0 90.3 995 | 147.0 | 139.0 85.3 | 59.7 | 149.0 | 100.0 130.0 | 106.0 | 108.0
62.0 | 65.0 | 102.0 85.0 46.1 879 | 92.6 98.8 939 | 728 | 116.0 | 934 | 1180 971 | 984
844 | 943 | 121.0 | 1120 75.1 96.6 | 101.0 | 105.0 93.7 | 77.1 | 127.0 | 110.0  126.0 | 100.0 | 96.7
60.2 | 68.9 34.9 90.6 70.6 88.2 | 821 80.7 57.7 | 66.6 | 125.0 | 107.0 120.0 91.7 87.2
714 | 684 | 947 | 1110 83.2 924 | 978 | 1170 | 110.0 | 77.0 | 133.0 | 107.0 126.0 | 112.0 | 108.0
746 | 724 | 1130 91.8 78.9 85.2 | 79.8 92.3 99.3 | 83.8 | 118.0 | 107.0 103.0 929 | 135.0
76.3 | 79.0 | 117.0 98.4 79.2 89.6 | 87.7 | 1030 | 104.0 | 84.0 | 121.0 | 103.0/ 119.0 | 101.0 | 454.0
111.0 | 115.0 | 1410 | 1540 92.3 99.9 | 107.0 | 130.0 | 124.0 | 80.9 | 140.0 | 125.0] 134.0 81.3 | 122.0
577 | 60.9 | 123.0 75.2 84.6 78.8 | 108.0 | 120.0 | 115.0 | 825 | 140.0 | 121.0 150.0 | 135.0 | 110.0
712 | 77.6 | 136.0 96.4 73.7 924 | 86.8 | 1020 | 123.0 | 86.7 | 122.0 | 116.0| 125.0 969 | 954
89.0 | 920 | 97.0 | 1270 61.9 90.1 | 915 79.2 | 103.0 | 84.2 | 114.0 | 102.0| 117.0 910 | 955
86.3 | 100.0] 118.0 | 123.0 72.8 95.4 | 80.9 91.7 | 1140 | 904 | 122.0 | 107.0 49.6 | 1020 | 99.7
97.3 | 103.0 | 110.0 | 122.0 534 80.1 | 634 | 108.0 | 108.0 | 89.9 | 167.0 | 105.0 | 124.0 96.3 | 99.2
105.0 | 108.0 | 134.0 | 121.0 88.8 | 108.0 | 113.0 | 135.0 | 140.0 | 994 | 184.0 | 135.0 | 155.0 | 147.0 | 116.0
85.2 | 110.0 | 57.0 | 1010 87.6 | 116.0 | 127.0 | 155.0 | 106.0 | 77.9 | 125.0 | 145.0 | 183.0 | 179.0 | 128.0
91.3 | 94.0 | 1220 | 123.0 74.2 99.7 89.2 | 1130 | 1020 | 85.7 | 137.0 | 1110 | 138.0 995 | 111.0
97.2 | 102.0 | 124.0 | 119.0 775 | 1020 | 99.2 | 110.0 | 1150 | 89.9 | 153.0 | 118.0 | 141.0 | 127.0 | 105.0
104.0 | 106.0 | 118.0 | 113.0 83.7 99.5 | 107.0 | 127.0 | 131.0 | 93.8 | 121.0 | 122.0 | 140.0 | 118.0 | 107.0
90.1 | 90.2 | 113.0 | 105.0 80.9 920 | 928 | 107.0 | 110.0 | 86.5 | 134.0 | 108.0 | 123.0 93.5 | 100.0
97.9 | 105.0 | 125.0 | 126.0 87.1 985 | 958 | 116.0 | 111.0 | 82.7 | 131.0 | 118.0 | 135.0 | 114.0 | 103.0
101.0 | 111.0 | 121.0 | 135.0 816 | 101.0 | 100.0 | 115.0 | 106.0 | 78.7 | 123.0 | 112.0 | 126.0 986 | 99.0
120.0 | 130.0 | 119.0 | 158.0 834 926 | 922 | 1120 | 104.0 | 88.5 | 202.0 | 101.0 | 1290 | 101.0 | 994
76.7 | 80.6 | 139.0 | 125.0 | 100.0 | 120.0 | 111.0 | 148.0 | 148.0 | 85.3 | 161.0 | 167.0 | 146.0 | 218.0 | 1320
101.0 | 117.0 | 1740 | 123.0 84.9 | 117.0 | 129.0 | 128.0 | 130.0 | 91.1 | 225.0 | 132.0 | 175.0 | 166.0 98.9

4490 | 113.0 | 525 | 246.0 | 122.0 | 125.0 | 116.0 | 161.0 928 | 62.9 | 132.0 | 357.0 | 147.0 | 222.0 | 114.0

*3| 58.6 *3| 180.0 *3 *3| 563.0 | 273.0 *3 *3 *3 *3 *3 *3 *3




90.9 | 103.0 | 118.0 | 120.0 855 | 96.7| 995 | 111.0 | 116.0 | 93.2 | 1320 | 107.0 | 131.0 | 1020 | 99.1
102.0 | 131.0 | 2180 | 1650 | 117.0 | 118.0 | 149.0 | 179.0 | 1400 | 71.2 | 211.0 | 197.0 | 201.0 | 264.0 | 127.0
255.0 | 142.0 | 239.0 | 146.0 | 136.0 | 128.0 | 179.0 | 195.0 203.0 | 84.5 | 301.0 | 213.0 | 142.0 | 315.0 | 163.0
734 | 871 | 151.0 90.5 905 | 982 | 99.7 | 117.0 | 1140 | 86.5 | 132.0 | 132.0 | 152.0 | 138.0 | 108.0
EPN 100.0 | 111.0 | 146.0 | 1180 92.0 | 109.0 | 115.0 | 119.0 | 154.0 | 98.9 | 155.0 | 154.0 | 164.0 | 169.0 | 130.0
765 | 147.0 | 223.0 | 105.0 | 111.0 | 113.0 | 129.0 | 154.0 | 159.0 | 87.7 | 187.0 | 204.0 | 208.0 | 232.0 | 125.0
854 | 110.0 | 313.0 | 1740 | 141.0 | 158.0 | 181.0 | 247.0 | 218.0 | 98.6 | 323.0 | 430.0 | 361.0 |{1160.0 | 98.9
88.6 | 921 | 219.0 | 131.0 | 112.0 | 109.0 | 115.0 | 150.0 | 158.0 |107.0 | 179.0 | 174.0 | 213.0 | 391.0 | 147.0
136.0 | 252.0 *3| 231.0 | 118.0 | 157.0 | 172.0 | 160.0 *3 *3 *3 *3| 158.0 *3 *3
63.1 | 187.0 | 155.0 86.7 | 117.0 | 929 | 197.0 | 290.0 | 93.3 |104.0 | 238.0 | 167.0 | 148.0 *3| 153.0
63.6 | 139.0 | 120 | 1210 974 | 724 | 841 | 171.0| 59.8 | 81.8 | 151.0 | 113.0 | 119.0 | 1140 | 96.4
919 | 99.9 | 108.0 88.1 826 | 641 | 794 | 1780 | 832 | 89.6 |126.0 | 90.7 | 107.0 90.9 | 110.0
55.7 | 78.0 0.0 71.9 | 141.0 | 112.0 | 136.0 | 158.0 | 10.4 | 26.5 | 256.0 | 292.0 | 330.0 | 218.0 *2
107.0 | 112.0 | 135.0 96.5 864 | 659 | 805 | 1880 | 888 | 981 | 1290 | 939 | 1120 78.7 | 99.9
473 | 322.0 | 295.0 98.8 | 131.0 | 86.7 | 110.0 | 346.0 | 143.0 | 113.0 | 258.0 | 225.0 | 151.0 | 213.0 | 183.0
69.9 | 855 | 131.0 70.2 847 | 673 | 793 | 2020 | 899 [101.0 |133.0 | 979 |116.0 94.7 | 103.0
59.6 | 147.0 | 239.0 | 403.0 00| 876 | 1150 | 3620 | 1180 | 941 | 240.0 | 2100 | 406 | 1720 | 1250
89.6 | 105.0 | 18.6 | 108.0 970 | 744 | 959 | 186.0 | 634 | 821 |159.0 | 127.0 | 1440 | 1170 | 991
772 | 89.2 | 133.0 821 781 | 738 | 858 | 205.0 | 109.0 | 108.0 | 144.0 | 102.0 | 122.0 97.0 | 102.0
() 109.0 | 123.0 | 168.0 95.3 877 | 714 1030 | 2180 | 111.0 [103.0 | 153.0 | 123.0 | 119.0 | 131.0 | 104.0
119.0 | 136.0 | 178.0 | 1130 970 | 709 | 978 | 213.0| 925 |101.0 | 163.0 | 104.0 | 142.0 | 105.0 | 109.0
(0)) 94.2 | 132.0 | 161.0 90.8 | 1040 | 70.0| 979 | 216.0 | 993 | 99.1 | 162.0 | 112.0 | 119.0 | 118.0 | 107.0
ESP 92.7 | 226.0 | 659.0 | 282.0 | 133.0 | 102.0 | 174.0 | 616.0 | 218.0 |198.0 | 613.0 | 703.0 | 129.0 | 688.0 | 256.0
86.2 | 143.0 | 28.3 | 140.0 922 | 770 | 742 | 2420 | 676 | 752 |150.0 | 1520 | 115.0 | 1220 | 848
119.0 | 143.0 | 204.0 | 150.0 787 | 785 | 983 | 281.0 | 109.0 |100.0 | 159.0 | 154.0 | 138.0 | 118.0 | 118.0
80.9 | 146.0 | 178.0 834 97.7 | 75.6 | 101.0 | 241.0 | 102.0 |112.0 | 173.0 | 120.0 | 157.0 | 116.0 | 119.0
136.0 | 121.0 | 249 | 1440 911 | 790 | 981 | 171.0| 628 | 79.6 | 168.0 | 133.0 | 164.0 | 131.0 | 103.0
68.8 | 190.0 | 790.0 870 | 111.0  81.0 | 103.0 | 384.0 | 218.0 |191.0 | 256.0 | 250.0 | 174.0 | 365.0 | 193.0
113.0 | 138.0 | 235.0 | 1170 | 101.0 | 854 | 825 | 173.0 | 113.0 |127.0 | 182.0 | 130.0 | 135.0 | 126.0 | 120.0
59.3 | 191.0 *3] 162.0 | 216.0 | 117.0 | 585 | 136.0 | 250.0 *3 *3 *3 *3 *3 *3




0.04u g/g
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M 9/9
0.04 69.0 64.5
0.04 88.0 70.0
0.04 29.5 495
0.04 118 93,5
0.04 83.0 64.0
0.04 90.5 62.0
0.04 84.0 62.0
0.04 70.5 60.5
XMC 0.04 66.5 59.5
0.04 21.0 445
0.04 53.0 69.7
0.04 735 51.0
0.04 108 39.0
0.04 52.8 0
-4 )
M 9/9

0.4 106 89.1

0.4 1070 [*1
0.4 306 124.0
0.4 601 121.0
0.4 449 117.0




( M 9/9)

1 4 (0.02)

0 6

3 6 (0.03, 0.22, 0.02)

2 6 (0.02) (0.10)

4 6 (0.06, 0.04, 0.02, 0.02)

4 4 (0.04, 0.02, 0.02) (0.07, 0.06, 0.18) (0.88)
1 4 (0.03)

1 4 (0.11)

1 2 (0.01)

1 1 (0.06)

1 1 (0.05) (0.04)

1 1 (0.14)

0 12

2 3 (0.10) (0.02) (0.011)
1 2 (0.06)

1 2 |EPN (0.02)

1 1 (0.02) (0.085)

1 1 |EPN (0.03)

1 1 (0.10)

0 25

2 2 (0.04, 0.03) (0.02)

1 1 (0.09)

0 2

2 6 (0.01, 0.00

7

1 1 (0.18)

0 3

0 6
33 113




