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In order to respond to the increase in the number of
pesticides subject to inspection according to the adoption of
the Positive List system in Japan, the simultaneous analysis
of more than 300 compounds is required for GC/MS and
LC/MS(MS). However, it is difficult to greatly increase the
number of samples inspected, because a pretreatment process
of each sample is time consuming using current analysis
techniques. Therefore, in order to accelerate the pretreatment
process, a simple and fast method was developed for the
determination of 124 pesticides/metabolites(127 compounds)
in a wide variety crops, using solid-phase extraction (SPE)
and liquid chromatography with tandem mass spectrometry
(LC/MS/MS). After extraction with acetonitrile, the filtered
extracts were made up to 50 mL and a 1 mL aliquot was
followed with SPE in method-1, and another 1 mL aliquot
was followed with SPE in method-2 for high polar pesticides.
By using aliquots of extracts with small-scale mini-columns,

purified samples could be obtained. And these methods were
not needed liquid-liquid distribution and concentration by
evaporator long time. So after fractioning, a single chemist
could do pretreatment process in 10～20 minutes per sample.
This proposed method with small matrix effects, is effective
and suitable for the determination of multiple residual
pesticides.

LC/MS/MSLC/MS/MS条件条件

MS conditions:MS conditions:
system : Quattro Premier (Waterssystem : Quattro Premier (Waters--Micromass, UK)Micromass, UK)

ionization mode: ESI(+),(ionization mode: ESI(+),(--), capillary voltage: 3.5kV(+), 3.0kV(), capillary voltage: 3.5kV(+), 3.0kV(--),),

analytical mode: MRM(Multiple Reaction Monitoring), source temp.:analytical mode: MRM(Multiple Reaction Monitoring), source temp.:

120120℃℃,,

cone gas: Ncone gas: N22,50L/hr, desolvation temp.: 400,50L/hr, desolvation temp.: 400℃℃, desolvation gas:, desolvation gas:

NN22,1000L/hr,1000L/hr

LC conditions:LC conditions:

systemsystem : ACQUITY UPLC (Waters,USA): ACQUITY UPLC (Waters,USA)
columncolumn : Inertsil ODS: Inertsil ODS--SP, 2.1SP, 2.1××150mm,5μm (GLSciences,Japan)150mm,5μm (GLSciences,Japan)
mobile phase: A is 2mM ammonium acetate in water,mobile phase: A is 2mM ammonium acetate in water,

B is 2mM ammonium acetate in methanol.B is 2mM ammonium acetate in methanol.
gradient modegradient mode（（%;concentration of B)%;concentration of B)

methodmethod--1: 10%(01: 10%(0--1min)→90%(20min)→90%(24min)→10%(241min)→90%(20min)→90%(24min)→10%(24--
31min)31min)

methodmethod--2: 10%(02: 10%(0--1min)→60%(9min)→60%(10min)→10%(101min)→60%(9min)→60%(10min)→10%(10--

15min)15min)

flow rate: 0.2mL/min, injection volume: 10μL,flow rate: 0.2mL/min, injection volume: 10μL, column temp.: 40column temp.: 40℃℃,,
detector: PDA 210detector: PDA 210--400nm400nm

dilute by adding 22 mL 20% saline solution(4.4% acetonitrile/sample)dilute by adding 22 mL 20% saline solution(4.4% acetonitrile/sample)

LC methodLC method--ⅠⅠ

C18 (30mg)C18 (30mg)：：purificationpurification

Out flow liquidOut flow liquid

PSA (30 mg)PSA (30 mg) connectconnect：：purificationpurification

LC/MS/MSLC/MS/MS (MRM(MRM
determination)determination)

elute acetone: nelute acetone: n--hexane(1:1) 2 mLhexane(1:1) 2 mL *1*1

aspiration dry 3 minaspiration dry 3 min

wash with acetonitlile:water(80:20) 0.5 mLwash with acetonitlile:water(80:20) 0.5 mL

DRY UP *1,*2 separatelyDRY UP *1,*2 separately

HBS (20mg)HBS (20mg)：：retentionretention

dilute by adding 2 mL water (31% acetonitrile/sample)dilute by adding 2 mL water (31% acetonitrile/sample)

wash water 2 mLwash water 2 mL××2 (for removing NaCl2 (for removing NaCl））

only PSA(30mg)only PSA(30mg)
0.4%HCOOH/Methanol(pH2.5) 1 mL0.4%HCOOH/Methanol(pH2.5) 1 mL*2*2

methanol 0.5 mL + 1%CHmethanol 0.5 mL + 1%CH33COOH/water(pH3) 0.5 mLCOOH/water(pH3) 0.5 mL

Fraction 1mL (equivalent of 0.2g sample)Fraction 1mL (equivalent of 0.2g sample)

Out flow liquidOut flow liquid

HBS (20mg)HBS (20mg)：：second retentionsecond retention

Pretreatment time
20min/sample

add acetonitrile 4 mL, and azeotropeadd acetonitrile 4 mL, and azeotrope

DRY UPDRY UP

C18 (30mg) :C18 (30mg) :
purificationpurificationwash methanol : water (25:75) 0.9 mLwash methanol : water (25:75) 0.9 mL

add methanol : water (25:75) 0.9 mLadd methanol : water (25:75) 0.9 mL

Fill upFill up to 2 mLto 2 mL

add 20%CHadd 20%CH33COOHCOOH（（pH3pH3）） 50μL50μL

Fraction 1mL (equivalent of 0.2g sample)Fraction 1mL (equivalent of 0.2g sample)

C18 (30mg)C18 (30mg)：：purificationpurification

Out flow liquidOut flow liquid

wash with Acetonitlile:water(80:20) 0.5 mLwash with Acetonitlile:water(80:20) 0.5 mL

Out flow liquidOut flow liquid

LC/MS/MSLC/MS/MS (MRM(MRM
determination)determination)

LC methodLC method--ⅡⅡ Pretreatment time
20min/sample

Structure for New Type Solid Phase
Cartridge

~SAIKA-SPE~

①① C18(30mg)C18(30mg)

Octadecile SilicaOctadecile Silica SiSi--CC1818HH3737 by Varian corporationby Varian corporation

②② HBS(20mg)HBS(20mg)

HydrophilicHydrophilic--Lipophilic Balanced CopolymerLipophilic Balanced Copolymer by Waters corporationby Waters corporation

③③ PSA(30mg)PSA(30mg)

Primary Secondery AminePrimary Secondery Amine SiSi--CHCH22CHCH22CHCH22NHCHNHCH22NHNH22 by Varian corporationby Varian corporation

cartridgecartridge

fritfrit

frit stopperfrit stopper

connection partconnection part

SolidSolid--phasephase (Ex. C18(Ex. C18，，PSA)PSA)
connection partconnection part

2cm2cm

SAIKASAIKA--SPE C18(50mg)SPE C18(50mg)

Varian C18(50mg)Varian C18(50mg)

Varian C18(1000mg)Varian C18(1000mg)

★★Three Kinds of Using SolidThree Kinds of Using Solid--phase in SAIKAphase in SAIKA--SPESPE

★★ C18 (30mg)C18 (30mg)：：purificationpurification

Non polar impurities
are trapped on C18,

and pesticides are

dropped through C18

pesticides

☆Removal substances

Low polar plant element

higher fatty acid ester

chlorphylC18

80%

AcN/water

66.6%

AcN/water

50%

AcN/water

100%

AcN

Fig. Effect of Acetonitrile ratio on the removal
non

polar impurities on C18 mini-column

C18

★★ PSA (30 mg)PSA (30 mg)：：purificationpurification

Pesticide
Total

Recovery
(% )

0.4% Formic
acid/Methan

ol(pH2.5)

Acetone
1mL

Acetone :
n-hexane
(1:1) 2mL

pKa
Acid-Amino

bond
(O=C-NH-)

HBS+PSA only PSA

93.693.6005.2○Bensulfuron-methyl

95.295.2004.2○Chlorimuron-ethyl

96.096.0002.9- (-COOH)Haloxyfop

96.896.8003.2- (-COOH)Fluazifop-acid

96.896.8005.04○Cyclosulfamuron

104.4104.00.403.7○Pyrazosulfuron-ethyl

Table. Recovery of acid compounds from HBS+PSA and PSA after
remove HBS

*Elution sequence: acetone-hexane(1:1) → acetone → 0.4%  formic acid(pH2.5)

*○: with acid-amino bond and

*total acid compounds are 25 compounds/ 124 compounds

★Removal substances

Higher fatty acids

Colorants

★Apart of the acid

compounds are retained

on PSA mini-column

Acetone:n-Hexan (1:1)

0.4% Formic acid/Methanol
(ph2.5)

Solid
phase HBS

Solid phase
PSA

During the elution from HBS mini
column, trap ionic impurities in the
PSA mini column while not ionic
pesticides (acid compounds) flow
through.

Solid phase
PSA After remove HBS, elute ionic

pesticides (acid compounds)
from PSA mini column with
0.4%Formic
acid/Methanol(pH2.5).

Tools of Pretreatment by SAIKA Technological Method in LC-
Method

89.589.50.60.679.579.592.092.01.31.393.393.3170.0170.03.13.188.088.097.597.53.83.883.183.1FenbucarbFenbucarb
94.094.06.36.389.889.8118.0118.02.12.1122.8122.8150.0150.08.08.0125.0125.0108.5108.53.93.9108.5108.5FamoxadoneFamoxadone
85.085.05.15.173.773.7104.0104.03.13.199.799.770.070.06.26.272.072.082.082.06.76.7100.0100.0EthiofencarbEthiofencarb--sulfoxidesulfoxide

110.0110.03.53.586.786.7121.0121.03.23.2112.0112.090.090.07.97.990.090.090.090.04.24.284.284.2EthiofencarbEthiofencarb--sulfonesulfone

98.598.58.18.125.725.793.593.533.233.28.88.890.090.057.857.824.024.0101.0101.09.09.029.529.5EthiofencarbEthiofencarb
84.084.03.43.476.576.586.086.01.41.487.787.7110.0110.010.410.490.090.090.590.52.32.385.885.8DiuronDiuron

117.0117.01.21.2109.5109.5110.5110.51.51.5105.2105.2115.0115.06.66.699.099.0115.0115.04.64.6101.8101.8DimronDimron
63.563.52.32.365.565.5106.5106.51.51.5101.5101.5125.0125.07.87.897.097.0110.0110.03.63.694.494.4Dimethomorph(Z)Dimethomorph(Z)
93.593.52.22.286.386.3105.5105.51.21.2104.7104.7105.0105.08.78.7111.0111.0103.5103.56.66.694.994.9Dimethomorph(E)Dimethomorph(E)
96.096.02.52.583.783.799.099.04.74.788.788.7100.0100.010.110.170.070.090.090.01.11.180.480.4DimethoateDimethoate
92.592.56.86.851.551.590.590.56.66.680.080.095.095.016.016.072.072.097.597.57.07.076.576.5DimethirimolDimethirimol
93.593.52.32.389.389.393.593.57.27.292.392.3100.0100.013.213.287.087.098.098.03.43.491.291.2DiflubenzuronDiflubenzuron
93.093.010.810.860.560.593.093.04.34.370.870.8105.0105.07.97.972.072.095.595.53.63.682.382.3DiclosulamDiclosulam
94.594.52.82.883.383.387.587.52.22.284.284.290.090.011.811.888.088.094.594.53.53.585.585.5CyprodinilCyprodinil
92.092.09.49.483.083.0116.0116.02.22.2102.7102.7160.0160.015.615.6120.0120.0132.0132.06.66.6117.4117.4CymoxanilCymoxanil

104.5104.57.67.617.517.596.096.029.229.225.725.7105.0105.040.040.025.025.099.099.09.29.224.724.7CycloxydimCycloxydim
103.5103.54.34.398.898.8107.5107.52.52.598.798.7125.0125.04.84.8105.0105.097.097.04.04.094.194.1CyclosulfamuronCyclosulfamuron

57.557.52.32.354.254.283.583.54.54.588.588.5115.0115.07.57.599.099.096.596.52.12.199.299.2CyazofamidCyazofamid
94.594.51.91.992.092.086.086.01.91.993.593.5110.0110.04.44.496.096.0102.0102.04.64.694.094.0CumyluronCumyluron
74.074.04.24.263.063.093.093.05.85.885.385.390.090.09.19.192.092.0130.0130.03.43.4121.2121.2ClothianidinClothianidin
90.090.08.68.681.081.0128.0128.03.33.3108.0108.090.090.09.39.396.096.096.096.03.33.389.889.8ClopropCloprop

102.5102.52.32.375.375.386.586.55.55.583.083.0165.0165.010.010.074.074.092.092.04.84.879.579.5ClethodimClethodim--sulfonesulfone
107.5107.55.15.126.026.0101.5101.520.520.536.736.7110.0110.039.139.130.030.0101.0101.06.36.333.733.7ClethodimClethodim

36.036.03.03.034.734.7108.0108.02.22.2107.3107.3110.0110.06.86.896.096.0103.0103.01.61.694.694.6ChromafenozideChromafenozide
80.080.09.99.944.344.3113.0113.08.68.661.361.3110.0110.011.811.876.076.092.592.55.55.578.078.0ChlorsulfuronChlorsulfuron

104.5104.52.42.489.589.599.099.08.98.990.590.5105.0105.017.317.388.088.094.594.52.92.989.589.5ChlorimuronChlorimuron--ethylethyl
94.594.56.06.074.574.593.593.55.55.575.275.2155.0155.09.89.876.076.098.098.02.02.075.475.4ChloridazonChloridazon

122.5122.58.88.8115.0115.0199.0199.07.57.5132.7132.795.095.03.83.8130.0130.0101.5101.53.93.997.097.0ChlorfluazuronChlorfluazuron
106.5106.512.112.170.570.592.092.03.43.477.577.5105.0105.07.47.477.077.098.598.54.04.087.587.5ChloransulamChloransulam--methylmethyl

61.061.02.52.558.258.288.088.03.33.388.388.3105.0105.010.510.595.095.097.097.04.04.088.688.6CarpropamidCarpropamid
95.595.53.83.879.579.591.091.02.12.174.874.890.090.03.33.383.083.095.595.52.02.079.879.8CarbofuranCarbofuran
88.088.040.140.1153.5153.580.080.03.53.585.785.7105.0105.05.65.690.090.080.580.54.14.185.785.7CarbarylCarbaryl--dd
87.087.01.61.681.081.091.091.00.30.389.389.3125.0125.03.93.990.090.093.593.52.52.584.484.4CarbarylCarbaryl
81.081.06.76.783.583.5113.0113.04.34.3105.7105.7110.0110.011.211.2100.0100.099.099.05.65.697.397.3ButafenacilButafenacil
74.074.07.47.447.747.7125.0125.05.45.4109.3109.30.00.0142.2142.246.046.0100.0100.04.94.991.291.2BromoxynilBromoxynil

107.0107.02.12.1100.2100.2108.5108.52.22.2103.0103.0115.0115.07.47.495.095.096.596.52.12.194.094.0BenzofenapBenzofenap
121.0121.04.14.1109.5109.5115.5115.54.74.7116.2116.2110.0110.05.85.8105.0105.0116.5116.52.82.8106.2106.2BenzobicyclonBenzobicyclon
134.0134.01.41.4124.0124.0140.0140.01.61.6122.0122.0100.0100.07.97.990.090.099.099.02.62.6101.2101.2BentazoneBentazone

89.089.04.94.983.283.293.093.03.93.985.385.395.095.06.96.983.083.091.591.51.21.288.388.3BensulfuronBensulfuron--methylmethyl
115.0115.03.53.572.772.7114.0114.03.03.069.769.770.070.017.717.740.040.055.055.03.83.838.838.8BenomylBenomyl

88.588.52.52.582.782.790.090.01.81.887.387.3115.0115.02.52.589.089.097.097.02.42.487.587.5BendiocarbBendiocarb
85.085.00.00.080.580.5101.5101.51.81.8103.0103.0100.0100.05.85.8105.0105.0102.5102.52.92.996.296.2AzoxystrobinAzoxystrobin
83.583.56.06.063.363.3109.0109.06.46.484.584.5110.0110.06.36.380.080.092.092.04.74.788.688.6AzimsulfuronAzimsulfuron
87.087.00.60.679.579.590.590.53.23.285.885.8115.0115.06.86.898.098.097.097.02.62.686.486.4AzamethiphosAzamethiphos
77.077.02.02.074.774.795.095.07.57.585.385.30.00.0－－0.00.091.091.02.82.881.481.4AldicarbAldicarb--sulfoxidesulfoxide
96.096.02.02.087.087.0116.0116.02.02.0105.3105.380.080.07.47.474.074.096.096.04.04.081.881.8AldicarbAldicarb--sulfonesulfone

110.0110.02.72.776.376.3113.0113.05.55.573.773.790.090.06.66.668.068.099.099.07.57.571.671.6AldicarbAldicarb
81.581.5－－0.00.0112.0112.0－－0.00.0135.0135.0－－0.00.089.589.515.215.27.27.2AcifluorfenAcifluorfen
95.595.52.62.686.586.5100.5100.52.42.495.295.2105.0105.04.24.299.099.098.598.51.81.889.489.4AcibenzolarAcibenzolar--SS--methylmethyl

153.0153.07.47.4148.3148.3185.0185.01.11.1162.0162.0250.0250.013.813.8254.0254.0159.0159.03.23.2139.4139.4Acibenzolar acidAcibenzolar acid
90.590.55.05.064.764.793.093.01.11.171.271.2100.0100.011.311.379.079.091.591.52.72.771.471.4AcetamipridAcetamiprid
66.066.00.80.872.372.392.092.03.43.487.087.050.050.00.00.050.050.059.059.03.33.360.060.0AcephateAcephate--dd
97.097.02.32.388.088.0116.0116.03.53.5101.7101.780.080.00.00.070.070.084.084.02.02.074.674.6AcephateAcephate

137.0137.05.65.6134.3134.3145.0145.02.42.4127.3127.380.080.05.75.778.078.090.090.015.215.280.280.244--CPACPA
116.0116.01.41.4107.3107.3127.0127.01.91.9122.3122.3100.0100.07.97.990.090.0105.0105.04.04.093.493.433--OH carbofuranOH carbofuran

110.0110.03.83.897.797.7118.0118.02.02.0103.7103.7130.0130.06.06.0109.0109.0105.5105.51.61.699.199.1PyributicarbPyributicarb
75.575.54.14.170.770.7107.0107.02.42.4104.8104.8120.0120.05.35.3104.0104.0106.5106.53.13.196.896.8PyrazoxyfenPyrazoxyfen
87.587.54.74.785.085.0101.0101.04.54.591.091.0110.0110.04.74.789.089.095.095.02.42.490.890.8PyrazosulfuronPyrazosulfuron--ethylethyl

104.0104.07.17.197.097.0133.0133.05.55.5128.0128.0100.0100.07.17.1100.0100.093.093.04.74.785.285.2pymetrozinepymetrozine
97.097.02.22.290.890.896.596.52.82.895.095.0105.0105.08.28.293.093.098.598.53.03.091.691.6PhenmediphamPhenmedipham
94.594.53.63.693.393.396.596.50.50.594.094.0110.0110.06.16.1100.0100.099.099.02.02.092.692.6PencycuronPencycuron
84.084.03.33.376.776.7108.0108.04.44.492.392.390.090.05.55.582.082.084.084.01.91.985.085.0OxydemetonOxydemeton--methylmethyl
93.093.04.24.277.577.590.090.03.03.083.283.2105.0105.06.56.584.084.093.093.04.04.080.980.9OxycarboxinOxycarboxin
98.598.52.52.593.893.898.098.01.11.192.092.0115.0115.02.82.897.097.096.596.52.72.789.889.8OxaziclomefoneOxaziclomefone

109.0109.02.32.399.399.3119.0119.06.56.5104.7104.790.090.09.59.594.094.097.097.02.02.088.288.2OxamylOxamyl
95.095.05.85.884.784.791.091.01.41.493.093.0115.0115.09.89.893.093.0100.0100.06.66.691.891.8OryzalinOryzalin
86.086.04.54.577.777.7104.0104.02.82.894.094.090.090.05.75.778.078.097.097.02.82.890.490.4OmethoateOmethoate
84.084.04.84.866.766.7140.0140.00.80.8118.0118.080.080.013.413.482.082.094.094.09.79.770.870.8NitenpyramNitenpyram

100.0100.00.30.393.293.2102.0102.02.82.8104.7104.7100.0100.04.34.3103.0103.0105.5105.51.11.1100.1100.1NaproanilideNaproanilide
72.072.06.26.276.776.7117.0117.06.06.0101.0101.070.070.07.47.474.074.084.084.05.95.988.088.0MonocrotophosMonocrotophos

127.0127.015.015.089.389.3120.0120.011.011.068.568.5115.0115.09.79.778.078.0100.5100.52.42.486.786.7MetsulfuronMetsulfuron--methylmethyl
46.546.51.61.646.746.7101.5101.52.22.2103.5103.5115.0115.04.44.4102.0102.0108.0108.06.46.498.098.0MethylMethyl--DimronDimron

103.5103.52.42.496.796.796.596.52.32.398.798.7100.0100.05.05.0100.0100.0109.0109.03.13.194.294.2MethoxyfenozideMethoxyfenozide
70.070.04.74.780.780.796.096.07.37.3104.3104.380.080.07.47.474.074.085.085.03.13.184.484.4MethomylMethomyl--dd
90.090.03.63.684.084.0114.0114.05.95.9104.3104.390.090.06.46.486.086.093.093.05.05.082.282.2MethomylMethomyl
92.092.03.43.484.784.7111.0111.02.62.697.797.790.090.06.66.668.068.079.079.01.61.673.473.4MethiocarbMethiocarb--sulfoxidesulfoxide
93.593.51.11.188.088.093.093.03.83.881.581.5100.0100.08.38.389.089.094.594.50.70.785.885.8MethiocarbMethiocarb--sulfonesulfone
37.537.50.80.834.834.895.095.00.60.690.390.3110.0110.04.94.992.092.098.098.02.62.687.987.9MethiocarbMethiocarb
42.042.03.03.033.033.079.079.05.85.865.765.750.050.09.89.856.056.056.056.03.43.447.047.0MethamitronMethamitron
67.067.02.62.659.759.772.072.03.73.761.761.760.060.08.68.652.052.069.069.03.43.466.266.2MethamidophosMethamidophos
99.599.50.60.689.289.2101.5101.53.63.6101.2101.2100.0100.05.95.997.097.0108.0108.03.33.397.497.4MethabenzthiazuronMethabenzthiazuron
84.584.54.04.082.782.787.087.02.32.382.782.7105.0105.04.84.893.093.081.581.52.22.275.775.7Mepanipyrim_metaboliteMepanipyrim_metabolite
65.065.01.31.359.359.385.585.52.52.580.880.8110.0110.04.94.992.092.095.095.03.03.085.985.9MepanipyrimMepanipyrim

109.5109.59.79.775.075.095.095.06.66.664.264.2120.0120.05.05.084.084.094.594.55.05.079.079.0MecopropMecoprop
129.0129.03.33.3115.3115.3129.0129.02.42.4110.0110.0120.0120.04.74.7116.0116.0118.0118.03.03.0112.4112.4MCPAMCPA

96.596.54.74.746.546.590.590.52.42.471.071.0160.0160.08.38.366.066.091.591.53.53.561.061.0MBCMBC
130.0130.05.55.5119.2119.2154.5154.55.05.0130.2130.2110.0110.013.513.5138.0138.098.598.54.14.1108.3108.3LufenuronLufenuron

47.547.55.55.543.243.289.589.50.90.989.889.8160.0160.07.37.392.092.089.589.52.92.989.089.0LinuronLinuron
123.5123.56.36.3117.5117.5147.5147.56.56.5127.0127.090.090.03.73.7135.0135.0105.5105.51.81.8111.1111.1LactofenLactofen

93.093.04.14.168.868.890.090.01.81.897.297.2105.0105.04.84.8105.0105.083.083.02.02.080.080.0IsoxaflutoleIsoxaflutole
115.5115.54.04.0110.0110.0122.5122.51.81.8113.5113.5115.0115.013.013.0123.0123.0104.5104.54.64.699.999.9Indoxacarb MPIndoxacarb MP

46.546.53.63.644.344.376.076.03.43.476.076.0125.0125.012.812.898.098.095.595.53.73.788.288.2IndanofanIndanofan
101.0101.04.14.186.886.896.096.01.81.897.597.5100.0100.043.243.2380.0380.0109.5109.53.13.191.091.0InabenfideInabenfide

88.088.03.33.377.377.3115.0115.06.86.895.395.390.090.08.88.880.080.093.093.02.62.685.685.6ImidaclopridImidacloprid
114.0114.010.910.972.072.0110.0110.06.56.569.369.3115.0115.027.627.672.072.097.097.05.45.481.681.6ImazosulfuronImazosulfuron
350.5350.54.14.1356.7356.785.585.56.06.060.760.7150.0150.04.74.789.089.099.599.52.62.678.578.5ImazalilImazalil
115.0115.03.83.8113.0113.0132.5132.54.64.6122.5122.5125.0125.04.74.7130.0130.0102.0102.03.23.2101.8101.8HexaflumuronHexaflumuron
104.0104.011.011.073.073.0109.0109.04.24.296.796.7115.0115.010.610.698.098.097.097.03.43.489.589.5HaloxyfopHaloxyfop

93.593.511.811.857.857.8104.5104.54.24.283.083.075.075.012.412.470.070.086.086.03.43.480.180.1HalosulfuronHalosulfuron--methylmethyl
60.560.517.317.33.33.375.575.524.124.15.55.570.070.020.320.311.011.067.567.510.110.131.331.3FomesafenFomesafen

128.0128.08.48.4101.8101.8150.0150.05.55.5129.2129.2165.0165.07.57.5119.0119.0109.5109.55.15.196.096.0FlusulfamideFlusulfamide
137.5137.514.114.198.298.2106.5106.59.09.048.548.5105.0105.010.910.965.065.090.090.02.62.672.272.2FlumetsulamFlumetsulam
133.5133.55.65.6124.2124.2180.5180.54.54.5136.3136.3130.0130.08.58.5153.0153.0101.5101.53.43.4108.4108.4FlufenoxuronFlufenoxuron
110.0110.01.91.9107.8107.8118.0118.01.81.8107.2107.2105.0105.03.93.9106.0106.0103.0103.01.91.9100.7100.7FluazifopFluazifop--buthylbuthyl

92.592.55.85.869.369.3100.0100.07.57.584.884.8115.0115.08.68.696.096.094.594.51.81.887.887.8FluazifopFluazifop--acidacid
109.5109.54.24.283.083.0112.5112.57.07.085.785.7110.0110.03.33.383.083.095.095.01.81.885.585.5FlazasulfuronFlazasulfuron

82.082.01.01.073.773.793.593.52.02.085.585.5135.0135.05.15.187.087.099.599.52.72.785.885.8Ferimzone(E+Z)Ferimzone(E+Z)
112.5112.51.81.8105.8105.8118.0118.02.02.098.798.7155.0155.04.04.0113.0113.0104.5104.52.82.898.098.0Fenpyroximate(Z)Fenpyroximate(Z)
134.0134.02.62.6117.0117.0142.5142.54.34.3110.0110.0105.0105.02.22.2123.0123.0112.5112.54.24.2102.9102.9Fenpyroximate(E)Fenpyroximate(E)

89.089.04.04.085.385.383.583.52.12.185.385.3105.0105.011.811.895.095.095.095.03.03.092.592.5FenhexamidFenhexamid

Sample 10gSample 10g

Acetonitrile 25 mLAcetonitrile 25 mL

Fill up(50mL)Fill up(50mL)

FiltrateFiltrate
Wash with Acetonitrile 10mLWash with Acetonitrile 10mL

ExtractionExtraction
processprocess

Homogenize 2minHomogenize 2min

Add water, make up to 50mLAdd water, make up to 50mL

Common extractionGC and
LC

GC methodGC method

(Neutralization for acidic(Neutralization for acidic
samples, and add 10mL water tosamples, and add 10mL water to

dry samples)dry samples)

PesticidePesticide
RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

SpinachSpinach
(n=5)(n=5)

0.1μg/g0.1μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.01μg/g0.01μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.1μg/g0.1μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.1μg/g0.1μg/g

Brown Rice (n=3)Brown Rice (n=3) Orange (n=3)Orange (n=3)

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

SpinachSpinach
(n=5)(n=5)

0.1μg/g0.1μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.01μg/g0.01μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.1μg/g0.1μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.1μg/g0.1μg/g

Brown Rice (n=3)Brown Rice (n=3) Orange (n=3)Orange (n=3)

88.588.53.13.180.280.289.589.53.53.564.264.2115.0115.011.011.081.081.089.089.01.21.285.785.7TrinexapacTrinexapac--ethylethyl
89.089.03.33.375.075.0102.5102.56.76.792.792.7115.0115.07.27.293.093.093.093.01.31.387.087.0TriflusulfuronTriflusulfuron--methylmethyl
98.098.00.80.893.393.3109.5109.50.80.8101.8101.8115.0115.06.16.1100.0100.0100.0100.04.54.588.788.7TrifloxystrobinTrifloxystrobin
88.088.05.45.481.081.0102.0102.07.57.588.388.3100.0100.013.613.690.090.087.087.06.26.283.283.2TrichlorfonTrichlorfon

100.0100.03.33.391.591.592.092.00.50.591.091.090.090.04.64.691.091.095.595.54.94.988.388.3TrichlamideTrichlamide
100.5100.53.13.187.887.8106.5106.58.48.4110.8110.895.095.07.27.285.085.094.094.06.56.579.779.7TribenuronTribenuron--methylmethyl
107.5107.52.42.471.071.095.595.51.21.284.284.2110.0110.030.230.279.079.0100.0100.03.53.588.988.9TralkoxydimTralkoxydim
116.0116.04.34.3108.7108.7105.5105.52.82.8110.0110.0115.0115.04.24.2107.0107.0110.0110.02.82.8102.4102.4ThiodicarbThiodicarb
139.0139.015.715.784.884.8121.0121.09.39.362.762.7135.0135.08.68.676.076.099.599.54.44.485.185.1ThifensulfuronThifensulfuron--methylmethyl
102.0102.06.66.692.792.7129.0129.04.14.1111.0111.0100.0100.013.613.690.090.087.087.03.53.593.493.4thiamethoxamthiamethoxam

89.589.52.52.593.093.094.594.52.82.892.392.395.095.06.16.193.093.092.092.01.91.981.881.8ThiaclopridThiacloprid
118.5118.52.32.3110.7110.7129.0129.03.53.5116.8116.8130.0130.07.27.2114.0114.0102.5102.52.62.6103.3103.3TeflubenzuronTeflubenzuron
101.5101.50.80.895.795.789.589.53.03.094.094.0100.0100.05.65.690.090.097.097.05.65.691.491.4TebufenozideTebufenozide

212.5212.52.62.6185.0185.089.589.52.72.782.882.8105.0105.02.72.784.084.093.093.03.73.777.777.7TBZTBZ

95.095.02.02.025.525.595.095.015.615.632.232.2145.0145.040.940.933.033.0102.5102.57.87.832.732.7SethoxydimSethoxydim

120.0120.00.90.9115.7115.7135.0135.06.06.0126.8126.8150.0150.04.94.9125.0125.0107.5107.51.91.9103.4103.4QuizalofopQuizalofop--ethylethyl
80.080.01.31.376.076.0127.0127.03.53.5114.0114.040.040.021.121.154.054.088.088.04.84.884.484.4QuincloracQuinclorac

104.5104.52.12.196.796.7101.5101.52.52.5104.2104.2120.0120.07.87.8107.0107.0108.5108.53.83.898.398.3PyriftalidPyriftalid
90.090.02.22.285.285.271.071.07.07.072.372.390.090.011.611.672.072.094.094.04.74.771.771.7Pyridate_MetabolitePyridate_Metabolite

181.5181.520.420.424.824.8221.0221.04.54.5119.3119.3140.0140.09.09.0128.0128.0105.5105.56.76.769.269.2PyridatePyridate

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

SpinachSpinach
(n=5)(n=5)

0.1μg/g0.1μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.01μg/g0.01μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.1μg/g0.1μg/g

RecoveryRecovery

SpikeSpike
RecoveryRecoveryRSDRSD

0.1μg/g0.1μg/g

Brown Rice (n=3)Brown Rice (n=3) Orange (n=3)Orange (n=3)

*Sample were spiked at 0.1μg/g of each pesticides(127 compounds).*Sample were spiked at 0.1μg/g of each pesticides(127 compounds).

* pesticides were eluted PSA mini column (27 compounds).* pesticides were eluted PSA mini column (27 compounds).

* pesticides were analyzed using LC method* pesticides were analyzed using LC method--ⅡⅡ (33 compounds).(33 compounds).

PesticidePesticide PesticidePesticide

(Unit:%)(Unit:%)(Unit:%)(Unit:%)(Unit:%)(Unit:%)

★★ HBS (20mg)HBS (20mg)：：retention & second retentionretention & second retention Relationship between the recovery of non polar pesticides and dilution quantity
(dilution rate) on HBS mini column
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Fig.

Byraising the dilution rate, the recovery rate

decreased because non-polar pesticides were

adsorbed onto glass components, etc.

1. Dilute samples by adding small amount
of water and flow through the solid

phase HBS

Polar pesticide

Non-polar pesticide

HBS

Non-polar pesticide + Polar pesticide

2.2. Further dilute the outflow liquid byFurther dilute the outflow liquid by
saline solutionsaline solution and then flow throughand then flow through
the solid phase HBS againthe solid phase HBS again

HBS

☆Removal substances

Plant constituent of high water

solubility saccharide
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Relationship between the recovery of high polar pesticides and dilution quantity
(dilution rate) on HBS mini column

Azimsulfuron

Chlorsulfuron

Haloxyfop

Imazosulfuron

Mecoprop

Trinexapac-ethyl 1.621100

0.100734

0.049308

1.341.59

-0.9931800

-1.371050

LogPow
Solubility in
water(mg/L pH7)

Fig.

Retention of polar pesticides was

improved by raising the dilution rate.

Original Test TubeOriginal Test Tube
RackRack

Original FlaskOriginal Flask
RackRack

SummarySummary
A lot of pesticides from the polar to non-polar were able to be re-concentrated by retaining in

two

stages of dilution via a solid phase HBS mini column.
Because of not necessary liquid-liquid distributionby a separatoryfunnel, it was related to fast

and

simple pretreatment process.
The pretreatment


