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(HPLC)
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HPLC

GC/MS

MCPA

lpg/l

HPLC
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GC/MS

0.5mg/L

0.5mg/L
LC50 1/10
LC50

5mg/L
1/10 0.5mg/L

lpg/L
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3
3-1
HPLC
MCPA
GC/MS
MCPA  MCPA
MCPA
MCPA
() ()
Dr.Ehrenstorfer
HPLC GC/MS
1mg/mL
3-2
HPLC
Milli-Q Elix
()
Oasys HLB 225mg
GC/MS
Mill-Q SP.TOC
-d10
Sep-Pak Plus PS2 265mg
3-3
HPLC

PDA/HPLC)
PDA:Waters 996 Photodiode Array Detector
HPLC:Waters 2690 Alliance
GC/MS

HP6890
HP5973

GC: HEWLETT PACKARD
MS HEWLETT PACKARD

3-4
HPLC
PDA/PLC Waters GolfPack HR-14

Iml/min. 40

pH3-50mM KH2PO4 : CH3CN =45 : 55
GC/MS

Waters DB5-MS30mx0.25mmx0.25am

20ml/min 2min
60 15 /min 300 5min.
250
1.0ml/min
2L
336 337 338
- 10
3-5 HPLC 0.5mg/L)
H3.0
0.2pm
HPLC
3-6 HPLC ( lpag/L)
100-400mL H3.0
HLB
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v

mL

v

30min.

v

CH3CN 5mL

v

N2 ImL

v

0.2m

'

HPLC

CH30H 5ml

v

CH3CN 5mi

.

5ml

3-7 GC/IMS (

1pglL)

200mL

pPS2

10ml/min

v

15min.

v

15min.

v

CH2Cl2 5mL

v

IS(C14D10) 200ng

'

N2 ImL

GC/MS

CH2CI2 5mL

v

CH30H 5mL

v

5mL

v

4

4-1 HPLC 0.5mg/L

4-1
0.5mg/L
4-1
(mg/L) (%)

0.06 6.7 n=10
0.10 1.9 n=10
0.07 1.4 n=10
MCPA 0.20 2.5 n=10
0.28 14 n=5
0.30 5.2 n=10
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(%) (%)
71.4 355 n=4, 3
96.7 96.1 n=3, 3
97.2 97.6 n=3, 3
MCPA 103 103 n=3, 3
88.9 100 n=3, 3
101 98.2 n=3, 3
4-3
210nm
250nm
260nm
MCPA 225nm
260nm
235nm
4-3
6
4-2 HPLC ( 1pig/l)
4- 100
L 90 200 L
60

110

100

)

50 1 1
100mL 200mL 400mL
(mL)
4-1
4-3
1pg/L
4-3
200mL
(Hg/L)
0.6 (100mL ) n=8
0.5 n=8
0.35 n=8
MCPA 1.0 n=8
1.4 n=8
1.5 n=8
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10

4-4 4-7 0.125p1
g/L 0.250
Hg/L
4-4 4-7
100 200 0.125pg/L 0.250pg/L
L L (D) 121 107
(%) (%) () 5.1 6.8
51.8 32.3 n=6
57.2 65.9 n=6
82.8 79.2 n=6 4-8 200ml
MCPA 93.3 89.3 n=6
82.7 81.4 n=6
94.1 79.6 n=6
4-8
4-3 GCIMS ( 1pg/L) %
2.0pg/L 93 n=1
4-5 3.0pg/L 91 n=1
10pg/L 82 n=1
15ug/L 86 n=1
4-5 20pig/L 88 n=1
% 30pig/L 83 n=1
0.125pg/L 122 n=10
0.25g/L 113 n=10 5
0.5pg/L 110 n=10 5-1 HPLC( 0.5mg/L)
1.0pag/L 108 n=10 1
0.5mg/L
4-6
1pg/L
20
4-6
210nm
%
Hg/L
0.115 8.4 n=10
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5-2  HPLC ( 1pag/L)
2 lpg/l

1)
2)
3)JIS  K0102
4)
5)
6)
7)
8)

9 15

5-3 GC/IMS ( lpg/l)
GC/MS

5-4

HPLC LC/MS
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Detection and Identification of Pesticides Used at Golf Course
by HPLC and GC/MS

Tetsuhiko Hozumi, Mihoko Kobayashi, Noriyuki Nakayoshi, Kunio Inoue and Kozo Fujita

Although a lot of kinds of pesticides are used at golf course in Sapporo city, detection and
identification methods are not established yet for newly approved pesticides. We developed
detection and identification method by high performance liquid chromatography (HPLC) and gas
chromatography-mass spectrometry (GC/MS) for those pesticides in spilled rainwater from golf
course. HPLC was used for thiamethoxam, clothianidin, MCPA, tebufenozide, hymexazol and
florasulam. We developed our HPLC methods aiming at the detection limit of 0.5 mg/L and 1ug/L
at the first and second stage, respectively. At the former stage we did not concentrate samples, and
we used solid phase extraction to concentrate samples at the latter stage. GC/MS was used for
tetraconazole aiming at the detection limit of 1ug/L. We could get the generally accurate and
reliable results in all measurements.
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