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Development of a Highly Sensitive Method for Analysis of prothiofos in Water by
Solvent Extraction and PTV-GC/MS Methods

Tatsuhiko KAWAMOTO™, Miho YANO, Ikuyo KAMIMURA and Tadaaki INADA

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of
Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

We have established a highly sensitive method for analyzing the concentration of a newly regulated agricultural
chemical, prothiofos, in water by solvent extraction and PTV-GC/MS methods. In order to evaluate the analytical
method, we conducted recovery experiments from distilled water, dechlorinated tap water and river water samples
using a dichloromethane. The recovery rate was greater than 95% and the coefficient of variance was under 4%. The
determination limit by this method was 0.01pg/L. Furthermore, we conducted a water-quality test using this method
for water samples collected from 15 monitoring points in the Hyogo Prefecture. The results indicated that the

concentrations of prothiofos is over a range from N.D. to 0.04pg/L. However, the detection of prothiofos in water

sources was a significantly high rate of 33%.
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Fig.1 Chemical structure of Prothiofos
C1H15Cl202PS2, MW:345.2, logPow: 5.67
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Sample (500mL)

1. Chlorine(+) —Ascorbic acid Smg
2. Sulfulic acid (pH3.0)

Solvent phase extraction

Dichloromethane S0mL (x2)

Sodium Chloride 100 g
[
Organic layer |

| Washing | Purified water 50mL
[

| Dehydration | Sodium Sulfate, Anhydrous
[

| Concentration |

1. Hexane 0.5mL
2. Internal standard solution 0.01mL

| GC/MS-SIM |

Fig.2 Analytical procedures for Prothiofos
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Table 1 GC/MS operation conditions

[Ge]

Injection method: PTV on column injection

Injection temp.: 40°C (0.05min) —10°C/min—-280°C(10min)

Coolant: liquid CO,

Oven temp.: 40°C(3min)-25°C/min—125°C-10°C/min—280°C(8.1min)
Carrier gas: Helium, 40cm/sec(EPC)

Column: DB-5ms(film thickness: 0.1 4'm, I: 30m, i.d.: 0.25mm)

[ms]

Ion source temp.: EI; 200°C,
Transferline temp.: 280°C
Emission current: 285 1 A
Ionization volt: 70eV

Mass range: 50-650(m/z)
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Fig. 3 Location of sampling points in Hyogo Prefecture
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Fig.4-1 Total ion chromatogram and mass spectrum

of Prothiofos quantitative ion: m/z267, 309
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Fig. 4-2 Total ion chromatogram and mass spectrum of
9-Bromoanthracene quantitative ion: m/z256
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Table 2 Various parameters of Prothiofos measurement

Monitor ion(m/z) Retention time(min) Regression curve* Correlation coeff.(r)

267, 309 19.14 y=0.0047x 1.000

*: Conc. 1—500 ¢ g/L (9 points: 0, 1, 5, 10, 25, 50, 100, 250, 500 ¢ g/L)
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Table 3  Recoveries of Prothiofos in water
Dist. _water Tap water River _water
Conc(ug/L) R() CV(%) R(%) CV(%) R(%) CV(%)
0.04 99.5 13 97.3 22 95.1 33
04 99.6 1.9 98.9 19 98.3 26
4 100.1 10 101.0 19 100.9 25

Dist. water: pH7.1, SS; <1.0mg/L, n=5
Tap water: pH6.8, SS; <1.0mg/L, n=5
River water: pH6.9, SS; 3.5mg/L, n=5
R(%): recovery, CV(%): coefficient of variation

FERK, SR U 7oKGE KIS JONRIKIZ 7 7 F 478
2 0.04 u g/l AL 72O RN RO FPHIL, 95.1~
99.5%, ZEEWFEOHFIHIL 1.3~3.3% Th 7=

F7-, KERUK, PSR L-KEKB ZON)IKkiz 7 a
FAHRA 0.4 u gL WINLTZFEOBEIROFPHIX, 98.3
~99.6%, BRI OHIFHIL 1.9~2.6% Th -7

51T, FERUK, B L7mKGEKE SOk
0 F AR A 4 p glL PN LI ORICER O, 100.1
~101.0%, LRI O 1.0~2.5% Th > 7-.

ZDOEHNT, BEtEITS T2 TR TCOT v T AR AYM
AEKDEIRIL 95% LU EE BIFTh-T-. £z, £H)
BRI 4% A & BAT 72 i8I AR LTz,

ZDZEND, FEEOY TN THDHAKEK, WK
\ZBA T DKERIC L D0FIT <, EETTRETHD
ZEDBHONE o, F, R T AR ATHIEE 4 1
g/LL ™ 1/100 @ 0.04 u g/l TH->TH, WEBEHENE %
WD Z & THMTOREEEITED D, b TRy
WITRETH D Z LB LTz, AOHE&Mick 7 m
FAHRADOEE FIREIL 0.01p g/ (SIN=10) Th-o
7o, 72k, WSHNENNSEER I AW REbKIZIE 7 e F 4R
AFIELEEN TRV E BHER L TV,

4) HFEIZ X DR

JKIEKFIZBIT D7 v FARAORZENRRE LT,
AR 0.5mg/L 5 A T 2 KEKICT e F AR A (H
i 4pg/l) 2L, 6 BSUS SR, R
WO D 2 E Ny dno T, FaF Ak Al Figl (R
TR FHICHE LR (S) ZF ATV HEETHS.
£, S AT DRI MRNIERICL > T s
IR T N &N ST 1219, BRI SRR



PR R A T = X BIIRTEFA SN S THRVDR, Ok
DIES HLHFE L ORI L » THMIEITT 5 H D
EHERI D,

AWFFERERIN G, 71 F AR A 3KGEK PSR TR
WINZ RS 25 Z EAVHIBI L, oriE L, DiEERIET
RRIRTHHLZ ENHLNE ST,

2. AGEFUKF DT v F A7k AT
LR T OKEEEH 15 HUSEOKEFUKIZOWT,
TaFARADOEGH BEIREEIT o I-fE5% Tabled | TR
T AKGEFUKD B EEE 0.04 1 g/l SR SN, 20
PEEE I3 AE KD BEEE 4 1 g/L O 1/100 OPEEE LU
HY, HRIEREL L THoTz. LL, RO
HERIL 5/15 (33%) EmVMEA R L, KB CIFARrZI
JIAK TSN, FH FKOEHFIZRBWTHEE
MR EN TS Z ¥ yhnoTz.

Table 4 Concentration levels of Prothiofos in various

water sources

Water sources Concentration( ¢ g/L)” Frequency

ND.
0.02
River water . 0.03 4/5
" 004
0.02
Lake water. N.D. 0/1
River bed water N.D. 0/1
ND.
ND.
Shallow well N.D.
ND. 1/6
0.01
ND.
Deep well N.D.
ND. 0/2
Total N.D.-0.04 5/15

Sampling date: June 19, 2012
*: Determination limit: 0.01 u g/L
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