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Residue Patterns of Procymidone, Chlorpyrifos and Cypermethrin in Peaches During

Cultivation and Storage Period

Yong-Jae Lee, Kwang-Yong Ko, Dong-Jun Won, Geun-Hwan Gil and Kyu-Seung Lee (Dept. of Agricultural Che-
mistry, Chungnam National University, Daejeon 305-764, Korea)

ABSTRACT : The residue patterns of procymidone, chlorpyrifos and cypermethrin in peaches were examined.
The pesticides were sprayed at 15 days before harvest and then were determined the residue at 0, 1, 2, 3, 5,
7, 10 and 15 days after pesticide application and calculated their DTs. Also, the degradation patterns at 4T
and 20°C during storage period were compared. Biological half-lives of procymidone, chlorpyrifos and cyper-
methrin in peaches during the cultivation period were 3.1, 7.2 and 10.4 days, respectively. The biological half
-life of procymidone was shorter than the others. During the storage period, half-lives of procymidone, chlor-
pyrifos and cypermethrin were 16.0, 14.3 and 13.1 days at 4°C and 4.6, 102 and 12.9 days at 20, resp-
ectively. The degradation rates of these three pesticides in storage period were slower than them in cultivation
period. Removal rates were 22.2~82.9% by tap water, and 12.5~88.8% by detergent solution.

Key words: procymidone, chlorpyrifos, cypermethrin, biological half-life, persistence.

=2

—_

M

2

H]
|

2

o} FokE O Flske U wo] AAHA L
© AgEEo] PHEHTA A0S F L)
5 2% 2HR wgkela Qltk g$o] AH] A
TN HHE, §F, 8 5o taksAa glow, gn
O 29579 ANYEE Hojux F43 obaxd dig
Bajol IxHI SIth wE HP FF FULFIL AES
Aol EAECE FAHUAM AFER] BAo] EolA|x
Jor, Uitk 5oS 52 golle it FEG AREA]
7, AHEE 23 B4 Goll OiF SHARET)E] AEAn
=2

AEo] Wsks WilEY R2E wIE) Slet] Arg

e ok 9 71 AEA AFH kg A&7

=

7

AN F& AR T45S 227 St
e}
e

3t

ey

& o o

[}

4

Ho

I

‘AR A
Tel: +82-42-821-7889 Fax: +82-42-822-5731
E-mail: yongjae95@yahoo.co.kr

220

A DEH HE] 2gde] HYE gk
Aol F2FE FoRe thE FH)A dylo] o
St 3% o Fatel oal AAE v S gt g
Hang it Yopds, dF 2AUZ IR Fo4E of
Ab 282 Wl EaEE T o 7] add o8 AAF
0% AFFo) 2R, g od BE 2908 F3
o S T DReeke FAES WUkl & Ao AA)

AL gt

¢

FHTNE sedE FREMRE AB7s)dAA b
A 2AE B FEe diEl soko] BEEETIEe] 27

@ A9 Zoll7] - SRR - 7] 5& B AFHES )
o st Ao meld AE Fo A walE 7ot
o] ANINFY DHF WS dlZTe AL 22 o
w7} gl

N0 FPEVE FR BN BAzAL Ao
B 560108 F 6005] ARHEA olgow UEgon,
3 F Beols ANTAGNA 4EE, FRAGN 2820
wAgow ey

Pely B g7 Bojie] %




g&ote] A} 2 A4717F % Procymidone, Chlorpyrifos 2 Cypermethrin®] A5-3% wis} 221

midone, chlorpyrifos % cypermethring: -3stel o soF
o AAHL BFF WSS} ol W veka] slstel
S8 A 15U AT dF ASe] A0 wARY 24,
A 9 Aol BE oy okAle) 28 2] 2ug
AT BRFE AZshan s

M= H

oIl M2l X AR xHF

& A3 ZEFY £%+= procymidone 985%, chlor-
pyrifos 95% 2 cypermethrin 99.6%E A&} oM, Al
A AEg Al AlFM whilEE 20E260% WD), o
23K25% WP), Zlele5% EQE AHaisith A30) Abgat
A5l Bejateta) 4L Table 13} 2tk

e I AW A G Brhe] Bl HgelA
13aien AFANHPe) Az DR, = =
% £33 2 159 YBHoz AS oAle) Aelsw
£ GRABINE AT 2T} 1 uFe Hudly
3, AA AR ot 1% #3 A% Table 29} 2t

AHF s 7HRA AT & 352 BFEe 50 g
# A%slo] PE bagoZ WE3 F 20ToslolM Byale]
Rl olgstdck

>

e W KA1 E MR A
ToIHe) BFA AU oble] AE F 3N L 1, 2
3,5, 7,10, 1500) ARE Azek] 1 B walke 2Ak

1%

=

Table 1. Physicochemical properties, ADIs and MRLs of thr-
ee pesticides

P ADI MRLs in
Pesticide ' Kow Solubility peach
mP
(mPa) me/k8) g kg)
in water 45 mg/L,
Procymidone 18  logP=314 in acetone 180, 01 10
methanol 16 g/L
in water 14 mg/L,
Chlorpyrifos 27 logP=47  in acetore 6500, 001 05
methanol 450 g/kg
in water 00M4
Cypermethrin 20<10* logP<66  mg/L, in acetore, 005 2
chloroform>450 g/L

Table 2. Application guidelines of three pesticides for peach

Al Application guideline

Pesticde  Formulation o, —— — Spray volume
Procymidone ~ WP? 50 1000 times 4 /16 nt
Chlorpyrifos WP 25 606 times 4 L/16 ni
Gpermethrin —— EC’ 5 1000 times 4 L/16 n?’

WP, Wettable Power; "EC, Fmulsifiable Concentrate.

9ok ARA0FY ARG AFE o AL 347 Fol A
B8 tFoR A3 A2QT)H ALUT)N AP,
W, 474 2, 5,7, 15U NBFY BRES BAs

N wE AFsAU MAHEE 4

AFe] we Fte] AA TEE goky] sl A
AY F 50| AAPe it ARE A E L Gt
AA 01%9} 02%<] AF 50 goll thale] -E&83} AAS 2
L2 A8 o FoRtRas £44ck

5 Sofo| FEAu

AlE 50 goll acetone 100 mL-S 2713+ 3 homogenizerdl 4]
5000 rpmo 2 vlafigk o Celite 5452 7} Biichner funnelol]
A 743t F AT AHAE round flaskel] &7 F FALE
30 mL9] acetoneO 2 A|Hate] Yo §lH7 EHelPT et
42 A F571=2 BTN Y 5581 acetoned
AT o) 5EAE BololFo] §7) F FA4 100 mL
s} dichloromethane 50 mL< 78k 2 Ae}sla AR AAC,

Dichloromethane3-Z- flaskol] Wolg I & 8o &
< dichloromethane 50 mLE o} #AGL wHEsle] <o)
dichloromethaneZo)] ¥}5}9{t}. Dichloromethane& F-4=3}at
UEFI FHAA 52 AANZ £ 2 55 43 39
g A3EEL 1 mLo nhexane : acetone(91, v/v) E§E&
Bog A& 3 % 1 g9 florisil SPE cartridged] A|EE 217§

Table 3. GC operation condition for analysis of procymidone

Instrument : Donam DS 6200 series
Temperatures
Injection port : 250T
Column Oven : 200C
Detector : 30T
Column  : DB-], id 053 mm, length 30 m, thickness 2 m
Carrier gas : 3.3 mL/min N, gas
Split ratio :1:20
Injection Volumn : 1 uL

Table 4. GC operation condition for analysis of chlorp-
yrifos and cypermethrin

Instrument : Agilent 6890 series plus(with 7683 series auto
sampler)

Temperatures

Injection port : 2507

Column Oven : 260C(5 min)

6C/min

Detector : 30T

Column : DB, id 025 nm, length 30 m, thickness 025 ym

Carrier gas : 1.0 mL/min N; gas
Split ratio : 1 : 50
Injection Volumn : 1 pL
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B9k A7} AN FE SPE cartridgeo] nhexane 3 mLE &
B & 5U E38Y 5 mlE 45 AHTh 8E9Le Ny gas
2 ZAx 3} nhexane 5 mLi A 3 F GC/ECDY 3
STk B woke] 717184 218 Table 3 | 49} 2tk

T s 0% Table 59} 2t} H«] 17401’\1 chlorpynfos st
cypermethring FA|EA)S 519101, procymidone T2
AeiirE eeel A4k chromatogram 4] peak

height 7102 Sl9ich Ao 244 A3k 334 pro-
cymidone 0.9987, chlorpyrifos 0.9977, cypermethrin 099662
2 A Ve eiF-E A7 procymidone 517%,
chlorpyrifos 7173|8101, cypermethrin®] 73-9- 17.53, 17.74,
17.92, 180050 474] peakr} Lpepskom o5 47) peak 2+
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95.7%°] Tt
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Table 5. Recovery and LOD of analytical method for three
pesticides in peach

Pesticide Fortification Recovery+S.D LOD?
(mg/kg) (%) (mg/kg)
P " 01 84 +12 001
ymicone 05 876 + 37 '
Chl ) 03 918 + 31 0
of )
rpyrifos 15 N4 +21
G drin 05 832 + 46 05
L 20 871 + 2.7 '
ALOD: Limit of detection.
1 Chlorpyrifos (B)
j} i
3
1 N
; Cypermnethrin
f
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" g
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0 5 b 78 0

Fig. 1. Typical GG/ECD chromatogram of 1 ng of procymidone(A), 3 ng of chlorpyrifos and 7 ng of cypermethrin(B).
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20T BFA] procymidone 159 Fof) 27) 23] 95%
AT 27313 chlorpyrifost 33.6%, cypermethring 42.6%
AFshe Ao UERTh 4T BB procymidone 52.8%,
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Table 6. DI of three pesticides in peaches during culti-
vation period

. . tion of
Pesticid i Fqua
esticide  Application rate degradation(?) DIx
R=1.2403¢ "
ki
} Standard dose F0852) 307
Fl‘()C}Illl one
Double dose Re22757¢°7 336
(r'=0.8635) '
R=0.1989¢ "t
Standard d
Chlorpyrifos
R=0.8915¢ "1 5
Do
uble dose (r2 —09115) 581
R=-05623¢"%
ki
| Standard dose E05316) 1041
Cypermettrin R=03152¢%5*
= e
1 )
Double dose (rz 0954 1435
1
) Aa)
_-. Procymidone
i L %5 1285 |
T T T T I T 1 T | T T 1 T [ T T Tﬁil T T 1 T
0.00 3.00 6.00 9.00 1200 15.00

Vet Az 2 71wl AE F T 3R
A P weTe AL ¢ 5 AW, T e o
Ao} 2AREE AN SAAe ol 7 Wiv)E Table 7
oM BE ZAx go] Lo procymidone 469, chlor-
pyrifos 1029, cypermethrin 12992 vhehgon, o)y
< procymidone 1614, chlorpyrifos 14.3Y, cypermethrin 13.1
42 eyttt Do 48 AgAED A2 434 o 71
A& & & AU Gypermethrin®] 73§- 27] 7ol v
e AeoX e Wzky] Aol ZA YA sl
AP AolM AuEA Bpohs f3M o AFF
& AREEVT olstE A% F WY Hadke Ao] v
Aschs A& ¢+ Stk
A=l 28t 530} & MRSt Ua
FARE F 5U0] A EolE At $EF L A
HH(01%, 02%) o2 A AR A57F AA A=

Table 7. DTs of three pesticides in peaches during storage
period

. Storage . . .2 DIy
Pesticide temperature Equation of degradation(r’) (day)
4c R=18560e""* ("=0.9964) 161

Procymidone
20T R=1662¢"" (*=0.9461) 46
4T R=0.3843¢""" (F=09831) 143

Chlorpyrifos
20T R=0.7841""" (*=08438) 102
4T R=05636c""" (*=0959) 131

Cypermethrine

20C R=06091e "™ (*=09351) 129

§ Chlorpyrifos
o

7162 «—

(B)

11.142

Cypermethrin

17.923
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Fg. 2. Typical GG/ECD chromatogram of fortified control peach sample with 0.5 mg/kg of procymidone(A), 0.3 mg/kg of chlor-

pyrifos and 0.5 mg/kg of cypermethrin(B).
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Fig. 3. Residue patterns of procymidone(A), chlorpyrifos(B)
and cypermethrin(C) during cultivation period in peach(==he=—
single dose, =<§==double dose, wmumu MRL).
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Fig. 4. Residue patterns of procymidone(A}, chlorpyrifos(B)
and cypermethrin(C) in peaches during storage period(=te=—
207, === 47).
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Table 8. Removal efficiency of three pesticides in peaches by
washing

Removal efficiency (%)

Pesticide Application Washing solution
fate 01%  02%
Tap-water
detergent  detergent
Standard dose 619 65.7 7.3
Procymidone
Double dose 829 80.8 888
. Standard dose 222 435 59.0
Chlorpyrifos
Double dose 270 125 378
Standard dose 240 528 59.4
Gype

Double dose 196 316 482

Table 9. Predicted time of pesticide residues below MRL in
peaches

Initial Days required
Pesticide Application  concentration under
(mg/kg) MRL{(days)
Procvmid Standard dose 6.34 -
ocymidone
Double dose 1746 6.11
Standard dose 152 11.58
Chlorpyrifos
Double dose 346 1621

midone#} chlorpyrifos= FAAMEVIE BT} AJ7to] Q3 2
HARL BEFOE ANEE A EUE 24V gle ZeE
Uepgtt 47712 5] procymidone, chlorpyrifos, cyperm-
ethrin®] ¥ 204 4.6, 102, 1299 o]n, 4CoA]
=161, 143, 13198 AHeo)Ne] w7l Ao it o
0 AL & F UdtE AR g BREere A
AL FEZ)ME il procymidone 829%, chlorpyrifos
270%, cypermethrin 24.0%2 JERtT, AAS AHE- & 7%
procymidone 88.8%, chlorpyrifos 59.0%, cypermethrin 59.4%
o] AAES Btk
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