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Development of a Highly Sensitive Method for Analysis of Fipronil
in Water by Solid Phase Extraction and GC/MS Methods

Tatsuhiko KAWAMOTO*, Miho YANO and Jiro EIHO

Water Environment Division, Hyogo Prefectural Institute of

Public Health and Environmental 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, Fipronil, in water by solid phase extraction and GC/MS methods. In order to evaluate

the analytical method, we conducted recovery experiments from distilled water, tap water and river water

samples using a PS-2 column. The recovery rate was greater than 90% and the coefficient of variance was
under 3%. The determination limit by this method was 0.003g/L. Furthermore, we conducted a water-quality
test using this method for water samples collected from 15 monitoring points in the Hyogo Prefecture. The re-
sults indicated that the concentrations of Fipronil is over a range from ND to 0.017¢g/L. However, the detec-
tion of Fipronil in water sources was a significantly high rate of 40%.
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Fig. 1 Chemical structure of Fipronil

MW: 437.2, CIQH4C12F6N4OS, 1ogPow: 4,
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Sample (500mL;

Solid phase column
Conditioning [PS-2]

1. Dichloromethane SmL Chlorine (+) —Ascorbic acid Smg
2. Methanol SmL

3. Purified water SmL

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

Solid phase column

Purified water 10mL
Vacuum (30min)

Elution

1. Dichloromethane 2mL (x2)
2. Dryness(Sodium Sulfate,Anhydrous)

Concentration

1. Internal standard solution 0.1mL
2. n-Hexane 0.4mL

GCMS

Analytical procedures for Fipronil

Fig. 2
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Tablel GC,MS operation conditions

[GC])

Injection method: TPI on column injection

Injection temp.: 40°C (Imin) -80°C/min-240°C(42min)-

80°C/min-320°C (2.5min)

Coolant: liquid CO.

Oven temp.: 40°C(4min)-20°C/min-180°C-2°C/min-
200°C (5min)-2°C/min-240°C-20°C/min-
320°C

Carrier gas: Helium, 40cm/sec(EPC)

Column:DB-5ms(film thickness: 0.1,

1: 30m, i.d.: 0.25mm)
[MS]

Ion source temp.: EI; 200°C,

Transferline temp.: 275°C

Emission current: 285¢A

Ionization volt: 70eV

Mass range: 50-500(m/z)
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Fig.3 Location of sampling points
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Fig.4 Total ion chromatogram of Fipronil and 9-
Bromoanthracene
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Fig.5 Mass spectrum of Fipronil
quantitative ion: m/z367, 369, 371
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Table 2

monitor ion
m/z

Various parameters of Fipronil measurement

Correlation

Retention time
(min) Regression curve * cooff.

min

367, 369, 371 16.89 y=690.83x-2080.1 1.0000

* : Conc. 0.003—0.500mg/L(7 points: 0, 0.003, 0.005, 0.010, 0.05,

0.100, 0.500mg/L)
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Table3 Recoveries of Fipronil in water

Dist. water Tap water River water

Conc.

(181 R(%) CV(%) R(%) CV(%) R(%) CV(%)

0.005 99.2 1.0 96.7 1.3 90.8 2.8
0.06 99.3 2.1 96.5 1.5 96.3 0.9
0.5 101.6 1.4 101.2 2.4 101.6 2.9

Dist. water : pH7.0, SS; <1.0mg/L, n=3
Tap water : pH6.9, SS; <1.0mg/L, n=3
River water : pH6.9, SS; 3.2mg/L, n=3
R(%): recovery, CV(%): coefficient of variation

AR, JKEkB & OEIIIKIZ 7 4 7 m =10.005
pg/ LA U 7B o EINR O HiFH 12, 90.8~99.2% T
D, EERBOEFHIZ.0~2.8%Th - .

T/, REK, KEKBLOENIKIZT + 7o =L
0.05ug/ LI L - O EINER OHEF 1, 96.3~99.3%
THY . BERBOEIL0.9~2.1%TH - 12,

BT, REK, KEKBXOHEIIKICT 4 T =
V05ug /LI L 7o B o UK O #iF 13, 101.2~
101.6%TdH b EHREOEHPHIZ1.4~2.9%TH - 7.

DL, BEZEIT-> T NTOFEEIK~NRINL
27 4 7o = VOEINERIZIOWLLEEBIFTH - 72,
7o, EEREUL 3 YK & BEFISEBIMER L 1

DT ENS, BEBEOY V7V TH BKEK, I
KicEET BKERN L BEREL, EEBAET
HBEIEDELMEE T, £, 74 T2 =NIidH
HME0.5ug/LD 1/10000.005ug/LTH - ThH, HWER
RHEMEZ VS CETHNMORBEEED 5h, b
TEBREICOTIRETH 5 T & 058D S, KO
Eick b7 4 7o = VOEE TIEIZ0.003ug/L (S
/N=10) Th -t BB, RMELERICH VW 72H
Bkicid 7z« 7a=ri3edg§FnTunisn &b
FLTWw3,

—7, KEKFICBIT B 7 4 T o= VOREEER
L LT, BREER0ng/LeE&HT 2KEKICT 4 7
o =)L BIEE0.5ug/LAETRML, 304 HERIES &1k
fEER, 325% (n=3) FTHLLICHMELI, 747
o =V EFig. LITRTRRIEATRRRE®E TR (9 %
BATWAERETHSE. F/, SEE2ET EEIT—
RHNSERIC K » TSP TV I EBHE SN T
WBY, ERICH T AFEMS A = X AR IZH
LDITENTVIIND, DEDIRBSELEREDOK
M & > THROETT 2 C L HERIS h 5

AFFEERDS S, 7 4 7o = idkEKPEZE T
RNESCHIRT 5 T AL, SirfEL, B



RIRIERARAIRTHB T ENHS M ET - 72,

2. KEFKFD7 4 7o = ViRE

FEEET D157 ROKERKIZOWT, 74 7o =)L
DEBFERABET - kR ETable 4 1T/R T, JKEFEK
S EEE0.01 7/ LR &t T OEEIZ/KEK
- O EFEE0.5ug/LOKIS%D LN TH Y, HERIEE
BELr~XrchH-tk., LhrL, 2ok EKRIZ6/15
(40%) ERdTEWEERL, KIERITRERIA)IIK
TEZL RS h, THTRkOEBHFIcB L TbRE S
NTOVSZEBNM- T,

Table 4 Concentration levels of Fipronil in various
water sources

Concentration( zg/L)*
N.D.
0.004
0.005
0.012

Water sources Frequency

River water

Shallow well 2/6

0.004

N.D.

N.D.
N.D.-0.017

Sampling date : June 19, 2007
* : Determination limit: 0.003ug/L

0/2
6/15

Deep well

Total
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