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Residual Pattern of Pesticide, Chlorfluazuron in Perilla Leaves Under Plastic House

Min Ho Lee*, Seok Ho Kim, Young Guin Park, Byung Gon Shin, Jong Han Kim, Chan Hyeok Kwon', Jae
Keun Sohn® and Jang Eok KimZ(Dept. of Kynugpook, National agricultural products quality management service,
'Korea Food and Drug Administration, 2Kyungpook National University)

Abstract : Pesticide, chlorfluazuron was subjected to determine the safety of terminal residues at the
harvesting date of perilla leaves cultivated in plastic house. After the pesticide applied on a foliar spray in
2005 and 2006, leaf persistence of its residue was analysed for 10 days before leaf harvest. The degradation
rate of chlorfluazuron in the leaf was 32.3 %(standard application), 43.6 %(double application) and 78.0
% (standard), 80.4 %(double) at second and tenth day, respectively, under analysis of GC/ECD in 2005. The
degradation rate of chlorfluazuron in the leaf was 33.1 %(GC/ECD analyze), 34.0 %(HPLC/UVD analyze)
and 77.9 %(GC/ECD), 784 %(HPLC[UVD) at second and tenth day, respectively, under the standard level
of pesticide in 2006. The biological half-life of the chlorfluazuron residue was estimated by the regression
equation calculated from daily dissipation of pesticide in the perilla leaves. The longest half-life of the
chlorfluazuron residue in perilla leaves was 5.5 days. The maximum residual Limit(MRL) for chlorfluazuron
based on the longest half-life was estimated 2.0ppm at harvesting day, 2.5ppm at second day and 7.1ppm at

tenth day before leaf harvesting of perilla.
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Table 1. Chlorfluazuron registered for use on perilla leaves during cultivation

Formulation Al Standard Safe use standard MRL?
content(%) dilution rate PHI” (day) MNAY (g ke-1)
% > 2,000 5 1 20

P Active ingredient, Pre-harvest interval, “Maximum number of application, YMaximum residue limit.
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Ehrenstorfer Co.(Germany) 25-8] TH3IMeH, &
2 AAE 3] AR f7]8 0l (acetone, hexane,
acetonitrile, dichloromethane, methanol, water)= Merck
Co.(Germany)2] 7298 A|2Hpesticide residue analysis
grade)S AHESIATE  WShEH(sodium  chloride)
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1 9o o IFAE F22 A8l Grinder (Blixer
3 Plus, France), Flask shaker (Woo Ju Scientific Co.
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Table 2. Physico-chemical properties of chlorfluazuron
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Chemical  structure

MW : 540.7

Common name Chlorfluazuron(CzHsCl:FsN305)

Chemical name 1-[3,5-dichloro-4-(3-chloro-5-triflucromethyi-2-pyridyloxy) phenyl]-3-(2,6-difluorobenzoyl)urea

Properties M.P : 228°C, V.P : < 10 nPa(20°C),
Solubility : water<0.0lmg L'1(20°C), Hexane<0.01, n-Octanol, Xylene 2.5, Methanol 2.5,
Toluene 6.6, Isopropanol 7, Dichloromethane 22, Acetone 55, Cyclohexanone 110@ll in g
L', 20°0)

Toxicology Toxicity class : WHO (ai) I (Table 5)

Acute oral LDsy for rats >8,500, mice 7,000 mg kg'l.
Acute percutaneous LDy for rats >1000, rabbit>2000mg kg'1

LCso(48h) for carp 300 mg L*

Table 3. Application amounts and dilution ratios of chlorfluazuron for field study

Application amount(’05) Application amount(’06) Dilution ratio
Standard Double Standard Double Standard Double
4m /8L 8ml/8L 6m/I12L - x 2,000 x 1,000

¥ Application date : June 16th, 2005, July 14th, 2006.
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Green perilla leaves
20 g

|

Extraction
(with ACN 100 mL)

Centrifuge
(2,800 tpm, 7 min)

|

Evaporation
(20 ml)
Clean up
(FL 1 g 6ml)
GC/ECD analysis
@ mL take up) 2 mL take up
GC/ECD LC/UVD
analysis analysis

Fig. 1. Scheme for chlorfluazuron analysis from perilla
leaves.
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Agol AFEd BAS 9135te] HP-6890(Agilent)
gas chromatograph®] ECD®} HPLC-UVD(Agilent 1100
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Table 4. Gas chromatograph conditions for residue analysis of chlorfluazuron

DB-5 (30mx0.25 mm id., 0.25 pm film thickness)

Instrument HP-6890 gas chromatography with autosampler
Detector Electron capture detector(ECD)

Column

Temp. program

Injector / Detector
Carrier gas, Flow N: , 1 mL min’
Split ratio 50 :1
Injection volume 1L

250°C / 320°C

130°C—12°C min"'—210°C—3°C min'—230°C—12°C min"’—300°C (2min hold)
running time : 21.2min
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Table 5. HPLC conditions for residue analysis of chlorfluazuron

Instrument Agilent 1100 series

Detector UvD

Column ZORBAX 5 ym Eclipse XDB C-18(RP) 4.6x150 mm
Mobile phase Water-acetonitrile(2:8, v/v)

Post time 4 min

Injection volume 10 pL

Flow rate 0.7 mL min’

Table 6. GC/MS/MS conditions for residue analysis of chlorfluazuron

Instrument Saturn 2000, Varian

Column DB-5MS(30m*0.32mm 1.d., 0.25um film thickness)

Temp. program 130T—12°C min'—210°C—3°C min"'—250°C—12°C min"—300°C (2min hold)
running time : 26.2min

Injector / Interface 250°C / 230°C

Carrier gas, Flow He, 1ml min” (split-less)

Solvent delay time 6 min

Table 7. Recoveries and detection limits in residue analysis of chlorfluazuron in perilla leaves

Year . Analytic Fortiﬁcat_ilon Recovery” MDA" LODC)_1 LOQd)_1
instrument (mg kg (%) (ng) (mg kg')  (mg kg')
2005 GC/ECD (2):2 1%%32?: 0.07 007 024
2006 GCJECD (2)2 igﬁ;ﬁ? 0.05 0.03 0.08
2006  HPLC/UVD gg gi;j‘;? 05 0.03 0.08

“All values are the mean of triplicate. ®Minimum detectable amount. “Limit of detection. ®Limit of quantitation

(LOD x 3.33). “Meanzstandard deviation.
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Fig. 2. Typical GC-ECD chromatograms of authentic -chlorfluazuron and its
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Fig. 3. Typical HPLC-UVD chromatograms of authentic chlorfluazuron and its recovery test in perilla leaf extract.

Table 8. Changes of residual amount of chlorfluazuron in perilla leaves after spraying

Residual amounts (mg kg')

Days
after 2005(GC/ECD) 2006(GC/ECD) 2006(HPLC/UVD)
application Standard Double Standard Standard

0 3.050.1” 5.73+0.1 4.1240.1 4.06+02
1 277%0.1 4.11%0.1 345403 3.29+0.2
2 2.07+0.0 3.2340.1 2.76%0.1 2.68+0.1
3 1.7240.1 2.61+0.0 247+0.4 2.3840.1
5 1.34+0.0 221+0.1 224%0.1 2.05+0.1
7 1.10£0.0 1.52+0.0 1.6120.1 1.42+0.0
10 0.67+0.0 1.1240.1 0.91+0.0 0.88+0.0
13 0.56=0.0 0.810.0
15 0.47+0.0 0.75+0.0

“Mean+standard deviation.
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Fig. 4. Total ion chromatograms (TIC) and mass spectra of chlorfluazuron.
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Fig. 5. Changes of temperature and relative humidity in

plastic house.
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Fig. 6. Changes of leaf weight after chlorfluazuron
treatment on perilla leaves cultivated in plastic house.
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Fig. 7. Changes of chlorfluazuron residue after treatment
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on perilla leaf in plastic house in 2006.
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Table 9. Change of leaf-weight and residue amount after chlorfluazuron treatment on perilla leaves

Year Mﬂcﬂ Days after treatment
instrument 0 1 2 3 5 7 10 13 15
2005 GC/ECD” 10 =11 <15 <18 23 28 46 54 65
, GC/ECD” 10 <14 <18 22 26 38 <51 71 +76
Residue 2 . . ) . ) .
2006 GC/ECD 10 <12 <15 <17 <18 26 +45
HPLC/UVD® 10  +12 15 +17 <20 +29 =46
leaf- 2005 - 10 x13 x13 x15 x17 x25 x37 x40 x42
weight 2006 - 1.0 x12 x15 x15 x18 x18 x25

Ystandard amount spray, “double amount spray.

Table 10. Biological half-lives of chlorfluazuron in perilla leaves in plastic house

Treatment t-distribution Regression equation Half-life (days)
GC(05 year) Mean Y=2.9987¢*""" (r=0.9896") 7
standard Minimum Y=2.8401e 17 (r=0.9898**) v
Maximum Y=3.1576e 14" (1098 82) 5
GC(05 year) Mean Y=51741"" (1097747 39
double Minimum Y=4.98506"  (1=0.9733") 7
Maximum Yo5.36996°™ (=0980") -
GC(06 year) Mean Y=39682¢7 %  (1=0.9860") 51
standard Minimum Y=3.4069¢ "% (1=0.9364") 45
Maximum Y=4.5492¢ 1% (1_=0'9709**) 53
LC(06 year) Mean Y=3.8915¢"  (1=0.9906") -
standard Minimum Vo3 7537 (=09853") =
Maximum Yo 307257 (09935 >

#Mean-[to.osm-1)<stdev/sqrt(n)] < mean < mean+{to ose-1y*stdev/sqrt(n)].

Table 11. Field tolerance of chlorfluazuron residue before harvesting of perilla leaves(unit : mg kg')

Pre-harvest interval(day)

Harvesting da
fing day 1 2 3 4 5 6 7 8 9 10
2.0 22 25 29 33 37 43 4.8 55 6.3 7.1
AAAA R FH L A LA AITTE FolAH AA J5F-S

AHdE FFRFH 7HAhFeo)o) A kinetics 314
o W A IANPFAE Atsich 24 3w

E pokbFe] HAEXG 95% AF FrAM 73
ARH 9} IAPVAZHEE FaFole) IH WAL
At F AESH r)E etk AEE 12
71 A4 F e AL FE390
Y=ae"(Y:AF% a2)%%, b3IAAS, tAZhe 3
AN SAAS 7k bl FA7F AN LITAR
SAF7E AAR AAAA ZAF3HE71Ee] 71€7] &%
o] AX T=7} &3, IAAT &k b2l FX7} Fol

87159 71271 Fo] FABEE FEV} Wol 734
s g &3ld7] T 7Ikie] A=
AoAHA &HIRA A FAES IFTE T U
on, AAGANN HHAY ZAE E83F FAEC]
ARE3 o= MRLOJSIE FFIEE FEgo=
A AR B4 REdE 7|9E 4 ok #
oxlo] FAAST HrF TS HE3hd A
A 275 kS8 7| F(Field tolerance) S A3HITh
(43, 2004). ¥ 107} Zo] FAE FANOZHE 55
42 7P 7 AEEE Hole GC(06  year)
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standard®]  3AAE A3l X 1137 2L field
tolerance & 27515} 2810 20 mg kg'S 71E
o2 1934 22 mg kg, 2¥A 25 mg kg, 3¢A 29
mg kg', 4973 33 mg kg', 59F 37 mg ke', &3}
1097 7.1 mg kg' 8 AR5k
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= Mul = chlorfluazuron?l THFEF HE U ZHREMH A
01215 - 2AMZ - ufd - XA - AT . ASS - ARY! - 212 - UBJ?
ABFAEEANY Y, 'HEJAENARAZYINR AR S0 e A H oy E

o

29 1 AU Aul Fol AHEEHE AFAQ chlorfluazuron®] ZFFE FAAY dto] A58 Bajuizt
718 T £3) 10 YA Y 7 AE RAHH LS At B 4L Benzoyluread] AES
chlorfluazuron®] & GC/ECD €4 A] 20054 923719} 20060 RIS 2AL wimsta, o Hg€ LCE
MYPL 2L ARFSE B4 vustdoh 1 Z3 GOECD 4 A 1 dabel 7|F2%o s A¥3Ye o 4
X 2 gAdE X0 €2 x99 323%7F ZAasga, 10 atos 78.0%7F 24T 2 Jdxtoll 7)F
2 AIINFE W AX 2 AE Fx 59 33.1%7F 24T, 10 xlelE 77.9%7F 23k
F ga FIeZRE AR AE Feta AEHE 2a7|Biological halflife)s T=E3 A, 7
3t} GCECD €4 A 1 dAjelle 47 <, 2 A€ 5.1 Y& vebgth HPLGUVD £4 4] 7]
2 ZIRE W 2X 2 A H20 ¥ TE9 340%7) BAIHAL, 10 ol 7184 %7}
Hom, 7= 47 YolA). RFF W3l NEARL FFHAY 95% AT T B AA A
T T, A2 IS 2AS ANEA Y 3HAFIR e 44T AT 231U 20 mg k'S )
(KFDA, MRL)2 2 2 Y39 2.5 mg kg'ol X 23} 10 GAE 7.1 mg kg' o2 243}t

AN o 2 N EN L o

A210] . Chlorfluazuron, perilla leaves, Half-life, MRL, GC/ECD




