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Analysis of Residual Concentration and Half-life Time in Soils
of Pyrethroid Insecticide Cyfluthrin )

Hyun Ja Chun, Ho Sup Lee’, Seung Il Jung and I Kwang Kim

Departient of Chemistry, College of National Science, Wonkwang University,
*College of Oriental Medicine, Wonkwang University
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Shinyong-dong, lksan City, 570 749, Korea

The optimum conditions for the residual analysis of pyrethroid insecticide cyfluthrin in soils
were investigated and the residues in soils were determined by gas chromatography with
electron capture detector(GC-ECD). The soil samples were extracted and concentrated with
aqueous acetone and dichloromethane. The concentrated phase were redissolved with n-hexane
and analyzed with GC-ECD after separated by Sep-Pak silica gel column. From the standard
additional experiments with 0.10 and 0.01 ppm, the avcrage recoveries were 83.4~838.4% and
the detection limit was 0.005 ppm. The half-life time of cyfluthrin in the scil(A) was 25 days
in the room laboratory and 0.7 days in the field test whereas it was 38 days and 0.6 days for
each in case of soil(B). '

Key words : Cyfluthrin, soil, gas chromatographic analysis, residual analysis, half-life time.
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Fig. 1. Structure of cyfluthrin :
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-3-(2, 2-dichlorovinyl)-2, 2-dimethylcyclio-
propanecarboxylate.

(R, S)- @ -Cyano-

2. Az 2

21. Al of

B Age] Abgd cyfluthrin EFE(£E 929%)
£ n-hexaneol X9 300 pg/mlLel AFERdoz

e ¥ Fool et FA & AMESIHT B
A4l slolA] &a, F& H HH gz
n-hexane(Junsei Co., 96.0%), acetonitrile(Junsel
Co., 98.0%), acetone(Junsei Co., 99.5%), dichloro-
methane(Junsei Co., 98.0%)%5< AM&-8}¢ oM,
Millipore Milli-Qell &#A|71 32+ F/FFE A-&3}
ATt

- 22. 7171 R #Z=A

714 22vtEag¥E Shimadzu GC-17A Gas
Chromatograph *Ni A2t ¥2 AZ7|(ECD)E A&
shde). dol 30 m, WA 053 mm, film 7 15 m
<l S84 EelEH(SUPELCO)S &%
2% Shimadzu CLASS-GC10 AZE ol & ALE
3tk 3 1FF4A2E Buchi RE-IIES A
L35t 714 ARvEaEaE A RE EA435)7)
Aol AZAANE silica gel 60(Merk, 230-400

1 Se‘pf

kYol 2218l Ralrar Chpmieal &AL O] DAl
T1RCSIE S VI Ddnegc: uliclliical > - i

- : o =)
filtration Z¥ S °]&sttt

4P EF (Ae 23U YRAANG Ag
] wAY Egeln, HE EG (Bl oA
FEW 24 H7he WA HEE QM Row
2 Eoel A4 Table 10] LERARICE

Table 1. The basic properties of the tested soils.

. Particle . Exchange
teS(t);] contents ~ PH Orgar(l; sy of
Xture Moy Qi Qand (1:5) matter(% base(me/10X)g)
Glay ot Sand \ne/LAE)
Soil A Silty clay 844 64 92 55 21 2047
Soil B Silty loam 584 39 377 58 12 1744

0 ge FANAEZE HE3| A o
Egtazo] 2713 acetone @ water (1) &%
7tete] 30wt Ao FH FEFH
. & 98 Whatman No4 93A& 7} Biichner

£ 2 do
g
.
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of iz 7t o 73t 3
50 mL®t 23 NaCl 20 mLE %3, dichloro-
methane 100 mLE 234 Full5ZEsl9h Dichloro-
methaneZ 22 g FEHE Fo} 50 TollA]
#gEHdon, % FHFEL 10 mLe n-
hexane® 2 83)AlA 15 g silica gel 60 (230-400
mesh) 22 7% Sep-Pak filtration column®i] 4]
acetonitrile : acetone(1:4)2] &g 15 mLE &
Az o] S¥dg Ad-wEem, A AR

£ n-hexane 20 mLO.Z UhA] =gt} 1 uLE ‘}
3 Az E g gd Fdste] a2ntE Y

FZ M) acetone

Aoy, o] o 717] FAF2HL Table 2% %‘UP.

Table 2. The operating conditions of gas
chromatograph.

Column 30mm X 045 mm LD. capillary column

Column oven : 255T
Temperature Injection port @ 300TC
Detector : 300C

Flow rate  Carrier gas(Ny) : 60kPa, Purge(Ns) : 50kPa

Intergrator  Attenuation : 7

92
o 300 pg/mLe] fNe Hz3m o)2 A5}

A%
&4 0.005, 0.01, 0.02, 004 0.08, 0.1, 0.2 ppm FF&
AL e 42 1 LE GLC(ECD)l F¢3}

f iiU}EZ%ﬂW dolzxl B9ele) WAL )
Fom A AyaAt

26. g A4F

A EYAIE 200 goll 100 ppm EF&HL
Zkzt 200 L9} 20 L A7}sked 010 ppm 0.01
ppme] 7 sttt Hrtd ZEgd9 Fajg &
UAEE Z E33}aL acetone | water (2 : 1) 150

€ 78t 30& B¢ FET oL, A7 B9

e Ystel 5 FaAT

F3AR cyfluthring] EY & 2F B9} uizly] 24 161

2.7. 299 cyfluthrin =8¢ Al 8313

EgAge vAME BEY(o]3 A mlAld AE
(]t B)el ¥ E/E ol&3d g4¥ A
FollE 0.1% cyfluthrin A AFEL 300 mLE 10
are(f 05 ppmell s1F3Hl 139 23 Aelsisg
i, A Ade 13 AYE ko). oA
2] ¥ Table 3¢Ae} o] AlzbA el whe} A]
B2 AFHson, AP ANBRES BEAAAA
-20Cell Al Bastioh

Table 3. The contents of cyfluthrin treatment of

tacta,

A il
testea Soiis.

1) Field Test
No. of Date of

Lapsed days after  Treatment

treatment  treatment final treatment rate

1 1998 5. 4 0, 1,37 14,

) 21, 28, 42, 56, 70
Soil A ,  B4W 01371

1998.5. 4 21,28 42, 9%, 70

- 0.5ppm

1 1998.5. 4 01,3 7 14

il B 21, 28, 42, 56, T0
o ) 1998.4.27 0, 1,37 14,

1998 5 4 21, 28 42,56, 70

2) Laboratory test

No. of Date of
treatment  treatment

Lapsed days after Treatment
final treatment rate

0,137 14,

Soil A 1 19985 4 508 k6 0 2500
_ 0,137 14, '
Soll B 1 1985 4 ) e o 56 70
3. 2% 2 w3
31. EEARIA

Cyfluthrin EEA8(FE 1 929%) 2 HE Ao
@+ Fig. 201 YAt oln] &

=
#H2 & cyfluthrin® 4 7}Al o)A A2 &5}
o O

[}
o o] WE ZA#E 3 MY Bt oA
Fig. 2014 @i B¢HE$ &3 938 7IEo
2 gt REE ZEAAITA
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Fig. 2. Typical GC-ECD chromatograms of standard cyfluthrin solution for calibration curve.
A 1 00929ng B :003714ng C : 0.0188ng D : 0.004658ng

X10x -44x10°02 dojzlon, B Age x
H910.005-0.20 ng)el A A4S B, i
THAR=s 2% (n=3)°] 3t}

5. 0x40"

Y = 2.24x10'X - 4.4x10°

4.0x10" |-

3.oxig®

2.0x10° b

Pegk Area

1.ox10" |

0.0

;3 . 1 ' 1 1 i $
.00 0.05 .10 Q.15 .20
Cyfluthrin {ng)

Fig. 8. Standard calibration curve for cyfluthrin.
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2%F9] FAH2 EYAIE A9 B 7 200 goll 10 ppm

T8N 200 «Le 20 pLA H7Fsled 0.10 ppm
001 ppme] A & & &3} 24.0] A
g e gt 52 0 mLE eI, 5 A
Agt ¥ 2 mL n-hexaneoll 3t 2L =8}
o ARvtEOW] B¢ WAL =45y 7
HHeEREH FEE 73k 33 HFe 7
Table 41 YeplI2H, o] 27N Ha HETe
0006 ngel®ls, Aol AE3AE 0006 ppme 2
A

Table 4. Recovery and detection limit of cyfluthrin
in soil by this analytical method.

Added Recovery(%) Limit of Minimum
concentration detection  detectable
(ppm) A B C average (pom) amountsing)
Soil A 0.10 8.0 &2 &0 84
h 0.01 8.1 839 8.2 84
0.005 0.005
. 010 892 876 85 84
Soil B

0.01 85 845 895 &3
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Fig. 4. Residual concentration of cyfluthrin depend-
ing on lapsed days after treatment of the
laboratory soil(A).
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Fig. 5. Residual concentration of cyfluthrin
depending on lapsed days after treat-
ment of soil(B) in the laboratory.
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Fig. 6. Residual concentration of cyfluthrin depend-
ing on the days after one time treatment
of the field soil(A).
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Fig. 7. Residual concentration of cyfluthrin
depending on the days after two times
treatment of the field soil(A).
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Fig. 8. Residual concentration of cyfluthrin

depending on the days after one time
treatment of the field soil(B).
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Fig. 9. Residual concentration of cyfluthrin de-
pending on the days after two times
treatment of the field soil(B).
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