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Abstract

A method for the simultaneous determination of volatile pesticide in agricultural product was studied by
Dean-Stark distillation method and QuEChERS method. Dean-Stark method involved the distillation of
50g sample with 500ml of water for an hour using Dean-Stark apparatus and concentration into 10 ml of
n-hexane.QuEChERS method involved the extraction of 10g sample with 10ml acetonitrile, followed by a
salting-out step with anhydrous MgSO4 and NaCl. Removal of residual water and cleanup were performed
with dispersive solid phase extraction. In this method 600 mg anhydrous MgSO4 and 100 mg PSA solvent
were mixed with 6ml acetonitrile extract. GC/MS was used for quantitative analysis of pesticides.Twenty
eight volatile pesticides were spiked at 0.1-0.2 pg/g into 5 agricultural products for the recovery test and
calibration were performed using matrix-matched standards.Eight to 16 pesticides showed good recoveries
(70-120%, RSD=20%, n=3) by Dean-Stark distillation method ,but hydrophilic pesticides such as
dichlorvos and allidochlor were hardly recovered.Twenty two to 25 pesticides showed good recoveries by
QuEChERS method. The detection limits of tested pesticides were 0.0004 -0.008ug/g in Dean-Stark
distillation method and 0.004-0.08ug/g in QUEChERS method.
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#x1 Monitering lons for GC/MS Analysis and Physical Chemistries of 28 pesticides

No. Pesticide name I Vol wt monitering i;)jz vapor prg;g;u?”)e 1(5>)g6§’<7>\))v solubility inB;vz;t?;
1 allidochlor CgH,,C1INO 173.6 56, 138 1250mPa/25°C 0.97 20g/1 (25°C)
2 biphenyl Ciolyg 154. 21 154 133Pa/71°C 6.94mg/1 (25°C)
3 butylate C11H23NOS 217.4 146 1730mPa/25°C 4.1 36mg/1 (20°C)
4 chloretoxyphos CgH;,C1,04PS 336 153, 263 106mPa/20°C 4.59 <Img/1 (25°C)
5 chlorneb CgHgCl1,0, 207. 1 191, 206 400mPa/25°C 8mg/1 (25°C)
6 DCIP CeH,5C1,0 171.1 45  3.28x 10°mPa/25°C 2.14 2.07g/1 (25°C)
7 diallate CioH17C1,NOS 270. 2 234 20mPa/25°C 3.21 14mg/1 (25°C)
8 dichlobenil C;H5C1,N 172.0 100, 136, 171 144mPa/25°C 2.70 21mg/1 (25°C)
9 dichlormid CgH;,C1,NO 208. 1 108, 124, 172 800mPa/25°C 1. 84 5g/1 (25°C)

10 dichlorvos C,H,C1,0,P 221.0 109, 185 2100mPa/25°C 1.9 18g/1 (25°C)
11 dithiopyr Cy5Hi6F5N0,S,y 401. 4 286, 306 0. 53mPa/25°C 4.75 4mg/1 (20°C)
12 EPTC CgHgNOS 189. 3 86, 128 1x 10*mPa/25°C 3.2 375mg/1 (25°C)
13 ethalfluralin Cy3Hy4F3N30, 333.3 276, 316 11. TmPa/25°C 5.11 0.3mg/1 (25°C)
14 ethylene dibromide C,H,Br, 187.9 107, 109 1. 5kPa/25°C 1.76 4.3g/kg (30°C)
15 etridiazole CsH5C13N,08 247.5 183, 211, 248 1430mPa/25°C 3.37 117mg/1 (25°C)
16 HCB CeClg 284. 81 284 1. 45mPa/20°C 0.005mg/1 (25°C)
17 heptachlor CioHsCl7 373. 34 272 53mPa/25°C 4.4-5.5 0.056mg/1 (25°C)
18 methacriphos CH,305PS 240. 2 180, 208, 240 160mPa/20°C 400mg/1 (20°C)
19 molinate CgH,7,NOS 187.3 126, 187 746mPa/25°C 2.88 880mg/1 (25°C)
20 nitrapyrin CeHsC1,N 230.9 194, 196 450mPa/25°C 3.32 72mg/1 (25°C)
21 peblate C1oHyNOS 203. 36 128 4.7Pa/25C 3. 87 60mg/1 (20°C)
22 phorate C7H;70,PS5 260. 38 75, 231, 260 85mPa/25C 3.92 50mg/1 (25°C)
23 propachlor Cy1H4CINO 211.7 120, 176, 211 10mPa/25°C 1.4-2.3 580mg/1 (25°C)
24 propham CyoH;3NO, 179. 2 137,179 3.28x 10°mPa/25°C 250mg/1 (20°C)
25 tecnazen CgHC1,NO, 260. 9 203, 215, 261 240mPa/15°C 0. 44mg/1 (25°C)
26 terbfos CgHy0,PS5 288.4 153, 231 34. 6mPa/25°C 2.77 4.5mg/1 (27°C)
27 thiometon CeH;50,PS5 246. 35 60, 88, 125 39. 9mPa/20°C 3. 15 200mg/1 (25°C)
28 tolclophosmethyl CoH;,C1,04PS 301. 1 250, 265 57mPa/20°C 4.56 1. 1mg/1 (25°C)
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A4 ARYAR TS 7 /EE5HE (GC/MS)
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#F& 2 Recoveries of 28 Pesticides Added to Agricultural Products by Dean-Stark Distillation Method

Recovery (%) *1

Pesticide Name Apple Cabbage Tomato Carrot Spinach LOD*2  LOD*3
Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD neg/ml ugl/g
allidochlor 5.8 2.9 6.7 10. 0 8.8 13. 2 7.4 9.4 5.4 3.9 0.04 0.008
biphenyl 70.9 4.9 76.3 9.2 74. 5 1.7 72.8 2.7 73.5 2.3 0.002 0.0004
butylate 72.9 8.1 83.1 3.1 73.0 1.3 87.5 11.5 72.9 5.3 0.004 0.0008
chloretoxyphos 71.8 5.6 76.5 10.5 1.7 1.3 7.2 4.3 72.3 0.6 0.005 0.001
chloroneb 55.8 6.1 70.5 7.9 76. 1 2.9 4.7 4.0 66. 8 3.6 0.005 0.001
DCIP 70. 6 3.0 77.8 13.2 74.9 2.0 76. 2 8.8 70. 6 0.9 0.02 0.004
diallate 74.2 7.5 73.9 8.2 75.9 2.9 82.1 5.9 71.6 3.7 0.004 0.0008
dichlobenil 52.3 9.7 72.2 3.6 75.8 3.7 72.2 3.6 65.8 5.6 0.004 0.0008
dichlormid 23.3 13.1 25.7 13.0 47.9 8.3 25.8 3.6 26.4 2.9 0.01 0.002
dichlorvos 6.4 2.4 6.0 .4 7.4 5.4 5.9 4.7 6.8 7.6 0.04 0.008
dithiopyr 66. 4 9.1 80. 8 .5 81.5 3.1 80.7 4.6 74. 2 4.0 0.002 0.0004
EPTC 72.9 2.5 81.3 .1 80.9 2.1 78. 4 6.0 71.2 3.7 0.006 0.0012
ethalfluralin 59.1 5.3 74.1 10.9 69.9 6.1 75.0 8.6 72.6 10. 8 0.02 0.004
ethylene dibromide 66. 6 3.7 70. 1 6.0 73.0 3.7 71.3 3.9 70.7 4.2 0.008 0.0016
etridiazole 55.4 4.5 75.7 6.3 77.0 1.7 70. 2 1.8 68. 8 4.2 0.04 0.008
HCB 67.0 5.9 75.1 10. 8 70. 4 4.1 73.3 3.8 71.3 1.5 0.002 0.0004
heptachlor 40.7 9.9 61.9 13.2 57.4 1.8 62.7 4.9 55.8 8.1 0.04 0.008
methacriphos 20.6 11.3 28.4 9.6 38.2 10.9 22.5 5.9 24.9 6.5 0.01 0.002
molinate 43.6 7.2 63. 6 7.6 73.2 2.3 61.8 3.6 50. 4 3.5 0.008 0.0016
nitrapyrin 28.8 26.7 36. 5 12.2 42.0 2.4 26. 3 4.2 38.3 5.2 0.04 0.008
peblate 70.0 7.1 78.2 2.9 75.9 7.2 72.0 5.2 73.3 8.7 0.006 0.0012
phorate 12.9 8.2 25.9 10.0 33.7 5.0 15.9 1.5 28.2 5.1 0.008 0.0016
propachlor 6.8 19.5 9.2 12.5 19.4 11.0 9.7 6.4 8.5 1.9 0.008 0.0016
propham 23.9 35.3 26.0 12.4 50.5 12.1 27.3 2.1 21.6 4.2 0.04 0.008
tecnazen 70.9 5.5 72.8 7.1 75.0 1.3 74.9 7.1 71.0 1.9 0.008 0.0016
terbfos 20.5 7.7 36.3 9.8 45. 4 1.1 28.0 0.9 37.4 2.7 0.005 0.001
thiometon 15, 2 17.1 23.2 115, & 36. 3 10. 3 24.7 6.9 30. 1 4.0 0.005 0.001
tolclophosmethyl 59.5 7.7 63. 5 1.7 67.9 1.7 71.6 1.9 57.8 5.7 0.004 0.0008
*1 WO 1 ug/g , n=3TOIRHENLE
*2 BB (Limit Of Detection) 4 U AEUEANRL u 1 #GC/MSIZIEA L7z & &S/ N=10% 7~ 9 F IRAEAER
*3 MRS pg/ml Z 3B PIRE wg/glciFE L2 b D
*4 2(F[ENER AN T0%AT G F 72 13120% Z B, £72IER SDA20% %R 72 H D,
%3 Dean-Stark ZBEEIC L 5B EEDORMEUGERIERDLE
Apple Cabbage Tomato Carrot Spinach
[ 2R 50~ 150%0D 2 5 15 18 19 18 17
B 70~120%, RSD=20% 3% 8 15 15 16 12
[N 50~T0% 0D 2 35 7 3 4 2 5
AR <B50%0 EEREK 13 10 9 10 11




#& 4 Recoveries of 28 Pesticides Added to Agricultural Products by QUEChERS Method

Recovery (%) *1

Pesticide Name Apple Cabbage Tomato Carrot Spinach LOD*2  LOD*3
Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD neg/ml ugl/g
allidochlor 83.3 17.9 92.6 2.9 84. 3 4.4 95.5 2.5 62. 7 7.2 0. 05 0. 05
biphenyl 92.7 .5 96. 6 1.3 7.4 11.5 97.2 5.8 72.2 7.7 0.004 0.004
butylate 91.0 .0 89. 2 5.8 85.8 6.8 97.8 1.4 75.0 13.9 0. 04 0. 04
chloretoxyphos 89.2 .4 87.4 3.7 87.4 7.0 93.4 5.5 71.1 4.1 0.01 0.01
chloroneb 83.7 .0 91.6 2.9 75.2 4.1 98.9 4.2 7.4 7.3 0.01 0.01
DCIP 79.0 24.0 83.9 4.1 82.3 26. 8 97.7 4.0 87.5 7.5 0. 05 0. 05
diallate 90. 1 3.8 93.5 8.7 85.8 12. 2 95.3 0.7 69. 8 6.1 0.01 0.01
dichlobenil 95. 4 3.9 97.0 4.8 72.6 3.6 96. 3 3.4 70.3 11.1 0.01 0.01
dichlormid 82.5 10. 7 95.3 2.2 81.5 6.4 95.1 3.1 72.0 9.2 0. 05 0. 05
dichlorvos 7.4 14.0 97.0 1.5 90. 2 7.8 97.3 1.3 85.9 14.0 0. 05 0. 05
dithiopyr 96. 3 8.7 101.0 1.4 87.2 24. 4 97.5 1.4 82.9 35.7 0.004 0.004
EPTC 73.4 13.5 88. 4 2.2 81.5 10.5 93.6 2.3 69. 1 5.4 0. 04 0. 04
ethalfluralin 75.6 27.3 99. 8 1.3 83.0 10. 7 94. 6 1.6 72.3 1.2 0. 08 0. 08
ethylene dibromide 83.1 9.8 64. 8 0.4 65. 4 3.8 68. 9 5.6 89.1 5.1 0. 02 0.02
etridiazole 93.5 .8 93.2 4.5 86. 6 15.5 100. 4 2.2 83.2 7.7 0. 05 0. 05
HCB 85. 1 8.5 89.1 1.1 66. 0 12. 4 67.5 10.9 40. 2 7.0 0.008 0.008
heptachlor 62. 4 11.5 101. 8 2.9 81.1 17.1 95. 4 5.5 84.0 8.5 0. 08 0. 08
methacriphos 82.2 7.0 98.1 3.3 84. 7 9.3 96. 4 1.9 75.6 4.5 0. 05 0. 05
molinate 80. 2 14.0 91.5 3.3 79.0 1.5 93.8 5.5 76.2 4.6 0. 04 0. 04
nitrapyrin 89.3 4.9 95.8 2.8 92.0 23.0 99. 8 1.9 79.9 12.9 0. 06 0. 06
peblate 71.2 12.7 94.8 1.7 93.5 10. 8 93.5 3.4 72.3 14.7 0. 05 0. 05
phorate 88.0 1.3 96. 8 3.0 91.1 8.1 95.1 2.6 71.2 8.7 0. 02 0.02
propachlor 86. 4 5.9 93.3 2.2 90. 4 16.6 95.0 2.1 75.4 4.4 0. 04 0. 04
propham 75.6 19.7 87.8 3.1 89. 4 3.0 96. 3 3.1 61.7 6.8 0. 05 0. 05
tecnazen 79.7 10.5 86.9 3.1 76. 8 5.6 94.5 6.2 67.6 9,9 0.04 0.04
terbufos 92.2 14.7 97. 4 1.3 83.6 17. 4 93.9 0.8 85.8 6.5 0.01 0.01
thiometon 96. 2 2.0 93.1 5.2 82.5 18.0 96. 3 1.4 88.0 6.8 0.02 0.02
tolclophosmethyl 94. 2 2.7 97. 1 2.9 86. 0 16. 2 95. 5 0.9 90. 5 11.6 0.01 0.01
*1 USINEEIE0. 2ug/g , n=3COFHMEILE
*2 MHRA  (Limit OF Detection) 7 & b=k U MERAEGHEL u 1 ZGC/MSIZIEA L7z & &S/ N=10% 7’ ¥ R fRAEAER A
#3 BRHBRA ug/ml 2R IRE u g/elTIRA L2 b
w4 2l IEILRTORA F 7213120% Z i, F72IR SDA20%Z R T-H D,
&5 QuECheRS (EIC & 2 & EEYDRMEURHERTER (=3) DK
Apple Cabbage Tomato Carrot Spinach
[EL R 50~150%0 f 3%k 28 28 28 28 27
[ELEE 70~120%, RSD=20%0 234k 25 27 23 26 22

[EL R 50~T70% D EHH 1 1 5 2
[ <50%0D f 3k 0 0

1




3% 212, QUEChERS JEDORIHIER 2% 4 1TRT, FKH %+ 6 Matrix effect of Dean—Stark Distillation method
(B IR A BB PR LT L7 il L7, in Go/mS
Dean-Stark Zﬁ%’?ﬁﬂtﬂ&’(@*ﬁﬁﬁﬁﬁ@?ﬁﬂﬁ%&%fﬁ Pesticide Name Apple  Cabbage Tomato Carrot Spinach

o e (%) (%) (%) (%) (%)
HFEIL, 0. 0004 1 g/g 725 0. 008 1 g/g DFEPATH Y, allidochlor 110.2 101. 1 104.5 100.5 107. 1
QUECHERS 74 ¢ 0D HH [ 5 0D 24 ) b 3 3 #4410 13 biphenyl 101.6 99.3 97.8 98.7 100. 8

" butylate 108.9 96.9 95.9 110.7 104. 4

0.004 1 g/g 75 0.08 u g/g DHFPATH 7=, chloretoxyphos 111.3 108.0 100. 3 106.7 102. 0

AFV RO F R T b= R RIRE D b, chloroneb 105.6 105. 2 95.1 107.3 100. 0

DCIP 102.7 100. 5 101.7 98.0 96.4

HIENBIFTH Y, BRHBAOHET NS o7, diallate 110.6 104.5 96.9 98.8 102. 1

F7-, Dean-Stark ZXREMHTEIT 5g SUEHHY /ml 0j dichlobenil 102.2 104. 4 98.7 101.6 102.6

dichlormid 100. 6 106.5 107.6 95.4 100. 4

MRTH DO, BRHBRAOREHRERFIEL, B dichlorvos 118.0 112.3 105.5 107.7 113.5

?#Lf: 28 %E‘éj—’\fa:ﬁb\‘(ﬂ_\cf/\%{7u =z Ffﬁ”ﬁ dithiopyr 140. 2 159.5 129.6 153.8 131.0

EPTC 109. 1 99.8 106. 3 106. 4 98.2

6:?3”54@4‘%@ 0. 01ppm D\T@ﬂﬁﬁv%gﬂfio ethalfluralin 94. 4 87.2 87.2 80.6 81.9

OB EOBE, TS by Aol e 0w
etridiazole . 3.¢ , € 5.

H BRI AR TE <, F 72 E e HCB 101. 1 103. 1 98.7 103.7 101.0

TGO 2 <, 1g FEHAY /ml OWEHRTH S e S o A

729, BHBRA OB A HEAE2Y 0. 01ppm LA R D molinate 106.5 102.1 100.9 107.9 101.7

. — - _ i e . nitrapyrin 134.8 177 115.4 119.2 109. 6

T d > 72 JRAEIE, B L7 28 JREH biphenyl, peblate 105.5 101.8 99. 6 102. 5 100. 5

dichlobrnil, chlorneb, chlorethoxyphos, diallate, phorate 118.6 108. 1 102.5 108.6 104.5

L " propachlor 109. 8 99. 1 101.5 104.8 105. 1

HCB, terbufos, dithiopyr, tolclophosmethyl @ 9 j= brophan 1031 10,1 106.5 o4 L5

HKThol-, TNHUNDEIKS W, —FEHE tecnazen 114.0 98.9 107.2 106. 0 98.7

N N o terbfos 112.2 109.9 101.0 108.3 102. 2

0. Olppm {#‘J&@/}%E%Z 7 J _#/71;A67L&5&;0i’ thiometon 122.5 110. 1 105. 8 110.9 107. 1

CCHEABEBZIOT, YU T NVORNEEZT L%, L& tolelophosmothyl 118.7 109.6 106. 6 114.5 103.3

REEGD DD LRNBBLETHD EEZ BT,
(4) GC/MSRIEEFDZ kY vy XZHRDIEET 180

AEIfF L 72 Dean-Stark 7R B it & QUECKERS b o 1
D 2 S ORI HEIC & o THB BRI O3 Ezg - . .

Bl U o2 25, GONS BIEROE RN EomE g | i
BE5ADIERA LT, <210
Dean-Stark ZRETHHIEICHOWTIL, K EEMORE 28 i
s e JEL P S EA VRS | -
Yo TNV ERLE L, RIS, 0.5ug/ml (2 F O EF IS TN eSS e
D O IIRAEERRERINL, e~ N v 7 X §§$\§§§§§ §§§§§9§" ﬁ°§§
2 )
WEHE 5 4024 /ml D~ b Y v 7 AGRIEEERRE P L7, & &
ANV UK TR LU 72 0.5 1 g/ml IRAFEYERIR & L 160
12, GC/MS THIEL, v— 7 mBifia ik Lz, & 140 ¢
120
BRI RIIED~ F U v 7 ARMEEEEOE—s o AREE
3 *
BRI &~ L B 0 By WRE S Ol < & |
—by P TRALLEMREE 6, /TTIcTay < ®
40
Lflﬁ:%% 5 &lﬂ?‘ﬂ 20 F
Dean-Stark ZEEIMHIEO~ MU v 7 AUSHIFEAERR 0
o N I 2 o < & o N
THE— 2 R, 80.6%7>5 159. 9% DHIFH T N FT ST E TS S
& K & & © < RN
) f:o &e \(}OQ
\’0
S o - g s 0 ~

dlthIOpyr DL 7 ﬁiﬁttli’ %}EE%T 130 A) ‘ < Apple ® Cabbage 4 Tomato x Carrot X Spinach ‘

160% T Y, H7z, V2RO nitrapyrin OEREL K5 Matrix Effect Of Dean-Stark Distillation Mathod

N 130% LA ETH o=, b DEIEIZOWTILRE in GG/MS



< Vw7 RZEVEENRER LZEEZ DN, £
7z, ethalfulralin OmIFEIIL 80%~95% TH VY, K
FEMET LTz, ZOMOBHEKIIOWTIE, B— 7 mig
X 90%~125% TH > 7=,

Dean-Stark ZZBIHMHIIE T, NERMEO~ Y v
APASFH UBIZEIE IS <, mVBRER S
LNDTDIZ, Bt O~ MY v 7 AR E— 7 HmfEIC
52 DN Dol B BT, SR
DEWNEINAEIR, IaT /A4 ROLWIALA
REDOKIKTY, HHRICERIZRD bNT, AER
L, BBICE ST, FakEshcwizeEZzbh
7=

712, Dean-Stark ZABHMHIETOV AT EIZA T
D= b w7 ZAEHEREHL 0> GC/MS-SCAN HIE k—
AL Frra~ NI T AERT,

QUEChERS ¥EIZ DWW TIE, K BEEMORE T L%
ATALEE U T - RBRIAIEIS, 0.2 g/ml 125 K512
IRAIEERR AWML, 3B~ U v 7 ARE 1g A
L/ml O~ KV v ARIMERERE R L7-, 7 b
= MU AR TR L7 0.2 g/ml IRATEHERSIR & &
HIZ, GC/MS THEIEL, v—7 miEEE kg Lz, %
BEtx B O~ Y v 7 ARIMERER T O v — 2
mREEE 7 h= b UAEHEPOE— 7 mEHRE O
a =t NCERLIRERTI, 77717
oy b LTERERAZ K 6 10T,

QuEChERS {ED~ b U v 7 ZAUWIEEHER Tl e —2
ALY, 93.0% M6 295, 5% D#EIPH Tdh - 7=,

RS 120% %8 2 5 RN L <, DRARRNTRE
2 EH LTV, Zhi3d QUEChERS {ETOREHRIAY, PSA
FetE | & WA~ 7 3% > U M X D@5 kg Rk
THoEOICRED I V=0T v 7R+ <
GC FEARHZHE~ MY v 7 ADOEBEZIFROT Do
Tl ThbHEBEX LN, ZONAZEIRITACA
OFRBRIEE TIE, WIRIC L 28I CTHLARORE MR
o, £, FREYORBRIFRD TIC 7 v~ k
77 LMHITEBYa L AT e — L lkEEZ L
NHE—7 RO LN, M8IZ, QUEChERS JETHD
DAZTEICALAD~ MY v 7 ZRMEEAERR O
GC/MS-SCAN JIE N —F N A F v ua~< s 7T NER
T

QuEChERS V£ COIEMERERBD - DI, ~ MU v
ARG 0 F— Mk D~ b U v 7 2%
ERMETHIENMNETHD EB2 DN,

&7 Matrix effect of sample solution from quechers method

in GC/MS

Apple  Cabbage Tomato Carrot Spinach

Pesticide Name

) (%) (%) ) (%)
allidochlor 144. 1 150. 5 266. 2 189.2 202.0
biphenyl 145.9 245.5 205.7 176.7 152.6
butylate 131.0 150. 5 153.6 140. 8 142.2
chloretoxyphos 144.8 115.3 178.9 130.8 137.2
cloroneb 133.6 143.9 203. 1 225.1 147. 1
DCIP 104. 4 93.0 146. 3 95.0 110.8
diallate 120. 4 109.0 130.3 132. 4 145.9
dichlobenil 161.1 173.9 224.0 1568.5 147.7
dichlormid 146. 1 107.0 185.7 116.0 131.7
dichlorvos 152.5 254. 4 295.5 261.3 221.6
dithiopyr 106. 9 113.7 136.7 139.8 142. 4
EPTC 156. 8 112.0 168. 1 122.7 147.0
ethalfluralin 108.7 138.3 159. 6 118.3 108. 4
ethylene dibromide 99.0 96. 4 101.0 109.0 277.9
etridiazole 135.6 181. 4 200. 8 197.0 229.8
HCB 110.0 120. 6 142. 4 125.0 118.8
heptachlor 110.7 134.8 147.0 115.9 137.3
methacriphos 123.0 151.2 202.9 157.5 167. 1
molinate 145.2 144. 1 174. 1 144.0 123.2
nitrapyrin 161.5 225.0 265.7 236. 4 254.7
peblate 135.9 150. 1 174.0 145.5 193.0
phorate 116. 4 122.5 155.8 166. 3 146. 5
propachlor 147.1 154.0 219.7 156. 9 173.2
propham 144. 1 198. 6 194.7 151.6 182.7
tecnazen 128.5 116. 4 198. 4 137.7 134.2
terbufos 123. 1 127.5 154. 6 127.6 138.3
thiometon 145.0 146. 3 200. 4 146. 2 146. 3
tolclophosmethyl 119.5 149. 3 156. 8 135.8 164. 3
300.0 J iy
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—~ X
s ¥ A 2 X
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e 1500 9 $ g § 12 § § g ]
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I 72BN ZR MG S 7= 28,
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