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Persistence of Chlorfenapyr in Paprika Leaf and Its Residual Biological
Activity to Two Spotted Spider Mite, Tetranychus urticae
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Abstract ,5

A comparative experiment was conducted to investigate the persistence of chlorfenapyr residue and its biological
activity to two spotted spider mite, Tetranychus wrticae, after treatment of chlorfenapyr suspension concentrate
(10% SC) on paprika plants at recommended (2000 times dilution) and double dosage. Biological half-lives
of chlorpfenapyr were estimated as 8 and 5 days in leaves and fruits of paprika plants, respectively. While initial
deposits of chlorfenapyr residues in leaves at recommended and double dosages were 22.22
the time of application, its residue decreased to 1.56 pg g'l and 3.62 1g g’1 at 29 days after treatment, respectively.
Residual biological activity of chlorfenapyr SC to T. wrticae at recommended dosage lasted for 7 or 15 days on
the basis of 24 or 48-hrs mortality test assayed with feeding on excised leaf chlorfenapyr-treated. The control
efficacy to the mite showed a good agreement with the persistence of chiorfenapyr residues in leaves.

Key words Chlorfenapyr, residue, biological toxicity, Tetranychus wrticae, paprika
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Table 1. Physicochemical properties of chlorfenapyr (Tomlin, 2006)

Pesticide Chemical structure Molecular weight ~ Vapor pressure (mPa)  log Pow  DT50 in water (day)
CN
Br < 102
Chlorfenapyr \ ; Cl 407.6 1220><C) 4.83 4.8-7.5
FsC CH,0CH,CH,

*KFDA (2011)

Table 2. Pesticide uses and safe use guideline of chlorfenapyr on paprika (Korea Crop Protection Association, 2010)

Safe use guideline

Pesticide Target pests Formulation ALY (% Dilution
gLp ) PHI” (day)  MAF (time)
Frankiiniella occidentalis,
Chlorfenapyr  Heliothis assulta, scY 10 10 ml/20 L 3 3

Polyphagotarsonemus latus

“Active ingredient

Pre-harvest interval

“Maximum application frequency
d)Suspc:nsion concertrate



mEeist 9 & Chlorfenapyr@] THEgh BiEor Hejojgofol et &

B7h ) 49 9 27|17 A E] A 2E 8u) o)4f &3
35S o 20709 pot TR 370e] A HR O5S
A3t T+ chlorfenapyr(10% SC, AE%: A o))E 7)%&e
(10 ml 20 L) 8§2K20 ml 20 L)o] SHEE 345k
2007 394 259 ufAl Byl R Ak
elof fate S54E Mafstdt de £0,1,2,3,5
7,10, 15, 22 22§31 294 shize]zt 9 100 ol x}H
shld, dufs HY £0,1,2, 3,5, 7, 10, 1594 A5
1 kg ol pglsto] -20Co] AAstgich

el
P
=

eL LERREE

Chlorfenapyr Ztg 2M

Conical tube®)] EZEl7} 9] 4 g2 &8} 1 acetone 15 ml
£ X8| 2715k homogenizer® H-a8kod 120 rpm shaker
oA 303 A AL U 2R A 52 0
710 No.2 filter paperg 22|11 oj7jo] &3 A28 o7}
AA TFEE AASEL 5 ml9] acetoneS 014510} 47] @
AR o] o] ol 3t 3, o1 5 mlg AEs| 3
TR 1 g 3fFD) dY w50t SulE 43 & Eah
#4220 mlE F7Iete A2E conical tubeE £7]1 hexane
20 ml2 33] FHf £ESto] HeEks FEoH9ich 55T AR
£ hexane 5 mlof A3 F hexane 5 mlE activation$}
Mega NHy(1 g/6 ml, Varian, USA) 7}E2]2]0] Al § ml
< loading 3F%ich. 13 t}& hexane 5 ml 23] washing
8}, acetone 5 ml 282 £&35l0] 82do AArEE2

715 o] g3 SiE g5 BY F acetone 5 mlE AJL3310]

771 St ol ga7|E o) gste] ol
50 g& A2t 3 acetone 150 ml- #7135k 120 rpm shaker

oflA 3087t X8 &8 Ay £E3 AR
71ofl No.2 filter paper& £2|3 of7|of &3 /\]Eﬁ&- o i}
Al THES AASHT 50 ml9) acetone o)&3te] £7] @

EERGR e i /dgel

ME 5y 319
WA Hof 9] of it B T, 01F 20 mlS AT

SHY(AR 5 g WG U w3t EuiE RASH & 23}

Al 20 ml-S 27151 conical tube® 27]31 hexane 20 ml
= 33| Huff 2E06to] AFE w539 5535 Alee U4
O] NH, 7HE &2 AAR ¥%~?}§¥ HhH o 2 A8 & acetone

20 mlE Safs19ich oldlar TS Ba) 2R 97 A A
E2EAL electron capture detector(ECD)7} AH2HE gas-liquid
chromatograph(GLC)o)| 5%, chromatogramA}2] peak &
ol Z4sha £ AYA] 5] BAEES At
(Cao et al,, 2005). 717|184 xA42 & 33 2t
38 AR
W71 7 o AHFAE At %18 A Fo] acetone
of =91 chlorfenapyr 28N 05 g g’, 2.5 g g #7
fﬂﬂﬁ}i Yot Efste] 471 i EAHIE pEst]
ae Fogt

==

HpH o @ whEch A4 55 cmo| HjE
sEx g Arg HA

e 5o oATHA]

ke |

Table 3. Gas chromatography conditions for the analysis of the chlorfenapyr residue in paprika

Instrument

Column

Detector Electron capture detector
Carrier gas (N2) 1 mil min”,

Flow rate gas (N2)

Make-up gas (N2) : 60 ml min’

CP-3800 gas chromatograph with autosampler (Varian, USA)
DB-5, 30 m x 0.25 mm id., 0.25 wm film thickness (J&W, USA)

Oven : 200°C (maintained for 10 min), increased to 250°C at a rate of 10C min” (maintained for

2

Temperature (C)

Injector : 280°C, Detector :
Sample size I uL
Split ratio 20:1

min), increased to 300C at a rate of 20T min” (maintained for 2 min)
300C
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Table 4. Recovery of chlorfenapyr from the leaf and fruit samples
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Fig. 1. Changes of chlorfenapyr residues in the leaf (A) and
fruit (B) of paprika after treatment at the recommended or double
dosage (Left : recommended dosage, Right : double dosage).

Plant part Fortification level (1€ g) Recovery = CV? (%) LOD” (1 g")
0.5 112.0 + 3.1
Leaf 0.05
25 106.7 = 2.8
. 0.5 995 + 3.6
Fruit 0.05
25 92.0 = 3.4

“Coefficient of variation = (standard deviation / mean recovery) x

PLimit of detection

100
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Fig. 2. Residual biological activity of chlorfenapyr to two
spotted mite, Tetranychus urticae, treated to the paprika plant
in greenhouse. Mortality at recommended and double dosage
was expressed. Real mortality in untreated control (4),
recommended dosage (#), and double dosage (W).
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