R FEIA] A2 AE (2002)
Korean Journal of Environmental Agriculture Vol. 21, No. 4, pp. 286-290

OlAl THHHE2FOJIAIC] Procymidone

Xt

= al ==
=" = E'OH

ds-olgsd - olE
T st "KI&G $4a74
(20013 119 139 F<, 200249 12¢ 24 &)

Adsorption and Degradation of Procymidone in Ginseng Cultivating Soils
Hyo-Keun Kim, Yun-Hwan Lee and Kyu-Seung Lee (College of Agriculture, Chungnam National University,
Daejeon 305-764, Korea, DKT&G Central Institute, Yusong, Daejeon 305-345, Korea)

ABSTRACT : This work has been conducted to investigate the behavior of pesticides in ginseng(Panax
ginseng C. A. Meyer) cultivation environment, with a fungicide procymidone as a model pesticide.
Procymidone adsorption on ginseng cultivating soil was studied and persistency of procymidone in soil was
monitored in indoor incubation experiments at 25C and 10°C. The soil adsorption coefficients(K,) of
procymidone were in the range of 513~743 suggesting the mobility of procymidone in soil is relatively low.
Procymidone showed higher persistency in soil under indoor incubation condition than outdoor field
condition. The half lives estimated from the first order reaction kinetics were 248 days and 330 days at 2

5T and 10C, respectively.
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Table 1. Physical and chemical properties of the soils(Year:
1997)

Table 2. GLC operating parameters for the analysis of
procymidone

Soil particle i
Yers o Soil) o b Organic
cultivation toxtur distribution( %) pHC) matter "
vation texture "o 1T Clay %) (cmol ' /kg)
7 465 18 61 09 107
3B 4H 20 56 08 115
20 % 30 52 09 131
46 37 18 51 05 101

Q1 W= W N
Qe

¥ Each figure in this column represents age of ginseng.
b L, loamy CL, clay loam.
9 Soil:HO=1:5(w/w).
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3 AEAHE 22 1, 2, 4, 8, 16, 24 X750l AAEY T,
AEAFAT JgAE 35 mL GRS FEFHY $7)
31 5000 rpm(3,000 g)olx 1883t Y4lEeletHct 4 5
mLE #3}e] vacuum manifold(Supelco, 5-7030)l 92471
SPE G Ze 718latA 10%(v/v) acetone/hexane 2 30%
(v/v) acetone/hexane 5 mLE Z}z} 8&A)7, RoEs o
U GLCECDe] #4i3te] Agstasd), #A&7184 A3
ECD9] procymidoneo]] th3t 745 NPDe] 20u) Axgow
717 2318 Table 29} 39it). BEF H35248 3}
7] Sste] 7} geER p8e AzsglEr), procymidone
o 4~84d0] 45 mg/L]] A& 7tsid 24z} 03, 06, 105,
21, 30 mg/L 502 sfglon] JAGAREE 2470l 2
giEo g AASTh 348 AES 95k 03 mg/L %
o] 84 20 mLhg 242} 3709) 100 mL AZEekazo] &
713 2417k X183 SPE Aoz & 9 AAsle] 358S
ZAFFEE Procymidone?] &2 7|4l Freundlich )&
AHEEIR o, ol Bl 73 A5 K, 1/n3 B0} HujA
{distribution constant, Ky), f7184 71F F22u]A 4
Ke) B 42 Atete] Bk F2EAE vlusih

58+ = procymidone?] £l

19974 49, 3F4 QAEANA 20 eam Qo] E%S 43
st E3AT %, 10 g A=) EOS 4FvE AR A
Aol F88) Agstel 106TolM 1243 Azslgep. 2%
F gAAClEN WAAT L FARES sl A
FEEFL 190%(dry wt. basis) Yok 2m|g2 $2312)(50%)
80 mgs S 100 mLel] F3AA 2 mm AE FHA7)
EYF 10 kgoll 217 4¥3 3, eSS oA 2 mm A
o) 33 FIA F AT, 2AE EREe F=
SRR 202%T).

EHIEE w7t 2 500 mL - ZEjE(PPAR)

Instrument : Varian GC 3400 with Waters 746 Data Module

Column : DB-5ms(30 mx0.53 mm LD, 0.5 um film thickne-
ss) fused
silica capillary column

Detector : Thermionic Specific Detector(NPD) or ECD

Temperature : Injection port ; 250
Column ; hold at 140°C(1 min) and programmed
to 240°C at 4°C/min, hold at 240 for
4 min.
Detector ; 280C
Gas flow rate: Carrier(He) ; 5 mL/min
Make-up(Ny) ; 25 mL/min
Fuel(H) ; 43 mL/min
Fuel(Air) ; 175 mL/min
Bead heating current : 3.00 A
Chart speed : 5 mm/min
Injection volume : 1 uL
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toluene 10 mLE 7}8KE Wrist action shakerollA 1A17H5<t
A= FEES B d4AEE7] FEO &71a 3000
pm(1,400 g)oll A 1057 AAE2 S 7R3 A4l 30 mLE
A3 FHslo 40CANN ZUEE3I Ethyl acetate 20
mLE ARESte] TEHES 250 mL RAqFER $1F 5%
(w/w) sodium sulfate 5~&8 50 mLE 7}3}3L 187+ E50]
FA|3te] ethyl acetateZ-S HEAlA ©]F Ro} 3T
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GLCo| 4, #43dtk 38 AES EF8AE 7hste
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Procymidone adsorbed(ug/g soil)
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Fig, 1. Kinetics of procymidone adsorption by clay loam soil.
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Fig. 2. Adsorption isotherms of procymidone in individual
ginseng growing soils.(refer to Table 1)
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Table 3. Procymidone adsorption parameters for Freundlich
model and distribution coefficient(Kj) values

Organicb) Freundlich

Sail source

i el
(%) K 1/n

2L) 051 320 136 0980 271 531

3(L) 047 369 131 0908 309 657

4(CL) 05 33 131 0986 282 513

5(L) 030 264 155 0980 223 743

9 Each figure in this column represents age of ginseng,(refer
to Table 1)

® Analyzed by elemental analyzer.

9 Ky : amount adsorbed(ug/g)/equilibrium concentration(ug/
mL). mean values for concentrations of 0.3 to 3 ug/mL.

P Koe=Ka/O.C(%)x100.
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Fig. 3. Freundlich plots for procymidone adsorption on ginseng
cultivating soils.
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Table 4. Recovery of procymidone from fortified soil

Fortification Percentage recovered

level(ug/g) Measured values Mean
0.2 712 802 7.6
1.0 814 786 80.0
20 820 85 88
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Fig. 4. Disapperance of procymidone in soil of 2 year old
ginseng plot, incubated at 25T. Initial amount was 265
ug/g soil.  significant at P=0.05.
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Fig. 5. Disapperance of procymidone in soil of 2 year old
ginseng plot, incubated at 10°C. Initial amount was 2.78 ug/g
soil. ~ significant at P=0.01
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