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The Degradation Patterns of Three Pesticides in Perilla Leaf by
Cultivation, Storage and Washing
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ABSTRACT - Three pesticides commonly used in perilla leaf were subjected to a field residue trial to ensure safety
of terminal residues in the harvest. The residual patterns of three pesticides, which were dimethomorph, indoxacarb
and procymidone were examined after applying with the recommended and double dose and their DT50 were calcu-
lated. Also degradation patterns of pesticides at storage 4°C were compared to those at 20°C, and removal rates of
pesticides by washing perilla leaf with water were measured. Biological half-lives of dimethomorph, indoxacarb and
procymidone were 2.91~3.11, 2.53~3.14 and 2.62~2.92 days, respectively. During the storage period, the degradation
patterns were appeared more obviously at 20°C than 4°C. Removal rates of dimethomorph, indoxacarb and procymi-
done were 51.3~73.3%, 74.1~91.3% and 57.9~81.6% by various washing methods.

Key words: Perilla leaf, Dimethomorph, Indoxacarb, Procymidone, Cultivation, Storage, Washing
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Table 1. Physico-chemical properties of pesticides used
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Common name Dimethomorph

Indoxacarb Procymidone

0,

%D
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b —

(E,Z)-4-{3-(4-chlorophenyl)-3-(3,4-

Structural formula &
Chemical name

o] o]
N )k)‘\
N N

(o] Ci
0) N
o” o
l ﬁi\
O\CF3 o Cl

methyl (S)-N-{7-chloro-2,3,4a,5-tet- N-(3,5-dichlorophenyl)-1,2-dimethyl-
dimethoxyphenyl)acryloyl} morpholine rahydro-4a-(methoxycarbonil)indeno

cyclopropane-1,2-dicarboximide

VPRS)Y 9.7x10“*mPa 2.5x10° mPa 18 mPa
K, logP=2.63 logP=4.65 logP=3.14
M.W? 387.9 527.8 284.1
Solubility In water 81.1 mg/L(pH5), In water 0.20 mg/L, acetonitrile 139 g/ In water 4.5 mg/L,
(25°C) acetone 105.6 mg/L L, acetone>250 g/kg acetone 180 g/L
Stability Hydrolytically and thermally stable Aqueous hydrolysis 1day (pH 9) Stable to light, heat and moisture
ADI? for b.w. (mg/kg) 0.09 0.01 0.1

"Vapor Pressure, ?Octanol-water partition coefficient, "Molecular weight, “Acceptable daily intake
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indoxacarb, procymidone®] &S FALSIH T
AH A Fo| AFF xpol& AHol o7t JFEF A
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AtH

79 T TRsA 24

Zb5soF B48 ESE-S DrEhrenstorfer (Germany)Al

A
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Chop & weigh 30 g of sample
‘ Add 100 mL AcCN
Blende 2min at high speed
Filter mixture into separation bottle
Containing about 10 g of NaCl

|

Shake vigorously for lmin &
allow phase separation for 30min

|

Evaporate to near dryness at 40°C with

gentle stream of air

I
Dissolve the residue with
2 mL of 20%
acetone/n-hexane

Precondition FL-SPE with 5 mL
of n-hexane, followed by 5 mL of
20% acetone/n-hexane

Load the dissolved 2 mL
of 20% acetone/n-hexane

Rinse evaporation tube with 5 mL
20% acetone/n~hexane & transfer
to FL-SPE

Evaporate to near dryness at 40C
with gentle stream of air
|
Adjust volume to
3 mlL acetone
!
GC-ECD, MSD
(Indoxacarb, Procymidone)

1
Dissolve the residue with 4 mL
of 1% MeOH/CH:Cl:

}

Precondition NHz-SPE with
5 mL of CH:Cl

Load the dissolved 4 mL
of 196 MeOH/CH.Cl,

Rinse evaporation tube with 4 mL
of 1% MeOH/CHClz, followed by
3 mL & transfer to NHy-SPE

Evaporate to near dryness at 40C
with gentle stream of air

Adjust volume to
4 mlL AcCN

|
HPLC-DAD, MSD
(Dimethomorph)

Fig. 1. Flow diagram of sample preparation for analysis of dimethomorph, indoxacarb, procymidone.

Table 2. GC/ECD and GC/MSD operation condition for indoxac-
arb and procymidone analysis in perilla leaf

Table 3. HPLC/DAD and HPLC/MSD operation condition for
dimethomorph analysis in perilla leaf

Column DB-5MS (30 m x 0.25 mm %0 .25)
Flow rate 1.0 mL/min
Inj. Temp. 250°C
Det. Temp. 300°C
Inj. Vol. 1.0 pL
Oven Temp. 150°C (1 min) - 20°C/min - 290°C (10 min)
MSD (SIM mode)
Indoxacarb (m/z) 59, 150, 218, 264, 527
Procymidone (m/z) 41, 53, 67, 96, 283
Split ratio 100:1

Synergi 4 um Fusion-RP 80, C18

o #H2 SALe] 3711 FFL 05, 1.0 mykgHS 7
7 A7k & 38) whEstel ARS) BAWEH FUs
Agsel H5eL AU (Table 4). 9% 242

9 FEA 37k B EF 90% o4y &2 I4es

Column (250x4.60 mm, 4 pm)
Mobile Phase A: Acetonitrile, B: Water
Flow rate 1.0 mL/min
Inj. Vol. 20 uL
Time (min) A (%) B (%)
0 40 60
Gradient 15 60 40
16 100 0
30 100 0
MSD lonization mode APES-Positive
Drying gas 12 L/min
Gas temperature 350°C
Fragmentor voltage 150V
Molecular range for scan 50~440
Quadrupole Temp. 100°C




Table 4. Recovery and detection limit of the analytical method

Pesticides Fortification Recovery + Detection limit
(mg/kg) RSD(%)" (mg/kg)
Dimethomorph (1)(5) zxi; 0.04
Indoxacarb (1)(5) 182:?:? 0.02
Procymidone (1):(5) zgiﬁg 0.03

"Mean values of triplicate samples with relative standard devia-
tions.

BRSO H, HolgE 1.1-3.5%2 58 Ad
o AUy A EAV gle AL A 5 U

Dimethomorph, indoxacarb, procymidone?] 7 &34 &
Z+z} 0.04 mg/kg, 0.02 mg/kg, 0.03 mgkgl E (Table 4),
7} FoFe] MRL H| w3l dimethomorph= 1/175, indoxacarb
1/100, procymidone2 1/333 T =7 = &3] A&
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Fig. 2. Persistence of pesticides in perilla leaf under greenhouse condition. A : dimethomorph, B :

pesticides.
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71 dimethomorph7t 5% 2914, M F 3.114& et
37, indoxacarbe EF% 2.53Y, viEF 3.14Y, procymidone
S BEY 2629, 2924E A TR BEF 39 A
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indoxacarb, C : procymidone, D
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Procymidone®] BF}7)= A58 o83 3 599 A3}
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A 717E 5 AR HEE 2ALE o] 5199 A=
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el FF, A AHe 7% 27 Tl wE Aeld A

o7 oA

3| A2E o3t AM7IZF T EAU ME FoF
BEEY FFFo] 74 5 MRS E7IFE (MRL) ©]3t
2 HojA& AIHE S8 £ A= Table 63 2t

DimethomorphE EFF A3t A 5o 75 2RF
o] MRL?! 7.0 ppm ©]3t= Hoiz]7] f&ir= 12.249]
AQHER QEAANTIER] 3 10Y ol EANU A
AL A5 AFALVNEE 294 7tsAdol AUk
Indoxacarbe= 709 st MRLe] A= A &
T EN fFAFEAAE S HA7)E wiF9 MRL 2.0

Table 5. Biological half-life of pesticides in perilla leaf under
greenhouse condition

L Application Regression curve” Half-life

P
esticides dose Equation r (day)
Dimetho- Single R=70.2¢"%% 09196  2.91
morph Double R=160.5¢%"" 0.9762 3.11
Indoxacarb Single R=47.8¢*7%"  0.9694 2.53
Double R=73.2¢"**" 09833  3.14
. Single R=214.7¢*% 09787 2.62

Procymidone 0237

Double R=353.7¢™~ 09760  2.92

YBased on first-order kinetics.

Table 6. Predicted time of pesticide residues below MRL in
perilla leaf under greenhouse condition

Application Initial Days required

Pesticides pr:iose Concentration  under MRL
(mg/kg) (day)
Dimethomorph Single 127.5 12.2
Double 181.1 14.6
Indoxacarb Single 48.8 11.6
Double 61.2 15.5
Procymidone Single 217.6 11.7
Double 275.1 13.9

ppme A-&A1Z WY FFEF A7 AEE 11690 A
glof &lm, wjF& ojr T} 71 15.59 0] Aokt 387
F olstz "olxjA Hr}l. Procymidone EF% AHTIAIR
£ indoxacarb®} FAFSE 11701 o0 v Al &= 139
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E o B2 Aldo] AP ARSI =7

Aple okl B4 4 gEd
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A+ 3 =AY Ak e
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ALl A 71 T AREAS 4C (A%
20°C (A2x2=7)ell A 1047 o]Fojx e, 37k w4
o] A2 w=d ¥ wske Fig 33 2uh

A %712y & procymidone®] ZHFH WIE ZANS I
09 EALME 42 109 F 61.9%7F HAEUSL,
o] 9 Egolz 90.5%7F Hastded, & 9+ A
oA = dimethomorph7t BEF A H A|EE A4
& A 109 Folle 27] BFFY 624%7F FAaskalsl
indoxacarb™= 94.1%, procymidone 93.4%7} 7H43}SH
ol sAtEd wEt A7 F FEE Ao wE T
ZF Wzt zxpol7t 27] HES] AeE AAZIG

W A7 Alg= 109 33 & dimethomorph 86.8%,
indoxacarb 94.4%, procymidone 91.4%7} #aE o] RFEH
2] Al&9} v]Ws)] dimethomorphi 24.9%F % T ol
7% YA T indoxacarbl} procymidoned A2 AN 7
2&E veth

A2A 7 279 40X BHaE ZEF A= AlEY F
£ 104 A3} ¥ dimethomorph+= 23.1%, indoxacarb
25%, procymidone 31.0%7} 74 o] FFdE & 2o
£ Holx ki, A2 xHdd ¥ 1271388 A=
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30

Residue (mg/kg

20

10

0 1 2

@— dimethomorph 47C,

3
Storage days

@— indoxacarb 4T, A— procymidone 4T,

{— dimethomorph 20C, O— indoxacarb 20°C, A&— procymidone 20°C

Fig. 3. Residue patterns of pesticides in perilla leaf during the period of storage. A : Singel dose, B : Double dose.

AL ZHAgolnt. viEF 2] A8 dimethomorph 32.6%,
indoxacarb 35.2%, procymidone 31.0%7} 4 Eo] X%
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S MHo| I}E TRt Mt
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Table 7. Removal rate of residual pesticides in perilla leaf with various washing methods

Removal ratextRSD(%)"

Washing medium Application dose

Dimethomorph Indoxacarb Procymidone
Stagnant tap water Single 63.8+1.9 81.6+1.1 65.6+0.5
(1 time) Double 61.1+1.5 849+0.8 72.6+0.7
Stagnant tap water Single 69.8+5.2 89.2+1.0 77604
(2 times) Double 645+23 91.3+04 81.6+0.8
Running tap water Single 61.6x1.0 74.1+£1.2 57.9+£0.5
(5 sec) Double 51.3£3.5 76.9+0.9 61.7+13
Running tap water Single 642+09 77.8+ 1.1 61.8+24
(10 sec) Double 60.9+2.0 82.1+0.8 68.5+2.1
Stagnant (1 time) & Single 69.0+3.5 89.2+ 1.0 76.7 + 0.4
running tap water (5 sec) Double 65.5+0.9 89.9+04 80.2+0.7
Stagnant (1 time) & Single 73.3+£33 90.5+ 1.0 77.4+0.8
running tap water (10 sec) Double 66.6 + 4.0 91.3+04 81.0+ 1.0

YMean values of triplicate samples with relative standard deviations.
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