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Development of a Highly Sensitive Method for Analysis of Herbicide,
Bromobutide in Water by Solid Phase Extraction and PTV-GC/MS Methods,

and Survey in Raw Water from Hyogo Prefecture

Tatsuhiko KAWAMOTO™, Motomu INOUE, Tomoya TANIHATA and Masashi YOSHIDA

Health Science Research 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 regulated agricultural
chemical, bromobutide, in water by solid phase 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 PS-2 column. The recovery rate was greater than 97% and the coefficient of variance was under 4%.
The determination limit by this method was 0.02 pg/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 bromobutide is over a range from N.D. to 0.20 ng/L. However, the detection of bromobutide in

water sources was a significantly high rate of 33%.
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Fig.1 Chemical structure of bromobutide
CisH22BrNO, M.W. 312.3
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Sample (500mL)

Solid phase column
Conditioning [PS-2+AC-2]

1. PS-2: Methylene chloride SmL
AC-2: Acetone SmL
2. PS-2: Methanol SmL
AC-2: IN Hydrochloric acid SmL|
3. Purified water SmL

Chlorine(+) = Ascorbic acid Smg

Solid phase extraction
(flow rate: 10mL/min)

Purified water 10mL

Dehydration Vacuum (30min)

Elution

1. PS-2: Methylene chloride SmL
AC-2: Acetone SmL

Concentration

1. Methylene chloride 0.8mL
2. Internal standard solution 0.2mL

PTV-GC/MS-SIM

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

[Gel

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: 0.1um, I: 30m, i.d: 0.25mm)

[ms]

Ion source temp.: EI; 200°C,
Transferline temp.: 280°C
Emission current: 285uA
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 bromobutide
quantitative ion: m/z119, 120, 232
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Fig. 4-2 'Total ion chromatogram and mass spectrum of
anthracene-dio
quantitative ion: m/z160, 188, 189

WS HE BT R AT SEITIEFERL AT e o 2 — IR 3 8 75 2017

Table 2 Various parameters of bromobutide measurement

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

119, 120, 232 15.63 y=0.00504x+0.00334 0.999

*: Conc. 5—>500 pg/L (7 points: 5, 10, 25, 50, 100, 250, 500 ug/L)
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Table 3  Recoveries of bromobutide in water

Dist. Water Tap Water River Water

Conc. (ug/L) R(%) CV(%) R(%) CV(%) R(%) CV(%)
0.1 98.5 23 984 23 973 33
1.0 98.9 20 98.3 20 98.3 28
100 100.2 11 99.9 20 100.1 25

Dist. Water: pH7.1, SS; <1.0mg/L, n=5

Tap Water: pH6.9, SS; <1.0mg/L, n=5

River Water: pH6.9, SS; 2.8mg/L, n=5

R(%): Recovery, CV(%): coefficient of variation



Table 4 Concentration levels of Bromobutide in various

water sources

Water sources Cone. (ug/L)” Frequency
N.D.
0.02
River water 0.03 4/5
0.04
0.20
Lake water N.D. 0/1
River bed water N.D. 0/1
N.D.
N.D.
Shallow well N.D.
1/6
N.D. /
0.02
N.D.
Deep well N.D.
0/2
ND. /
Total N.D-0.20 5/15

Sampling date: June 19, 2012
*: Determination limit: 0.02 ug/L
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