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Residues Amounts of Cypermethrin and Diethofencarb in Ginseng Sprayed by Safe

Use Guideline

Ju-Hee Leel), Young-Hwan Kiml), Young-Hwan ]eonl), Kab-Sik Shinl), Hyo-Young Kiml), Tae-Hwa KimD, Chan
Park”, Yong Man Yu”, and Jang-Eok Kim"'("School of Division of Applied Biosciences, College of Agricultural
Life Sciences Kyungpook National University, Daegu 702-701, Korea, *Department of Applied Biology, College of
Agriculture and Life Sciences, Chungnam National University, Daejon, 305-764, Korea)

ABSTRACT: This study is conducted in order to know the residue pattemns of insecticide cypermethrin and
fungicide diethofencarb in ginseng sprayed by various application methods. Two pesticides were sprayed
separately on ginseng using traditional, soil and vinyl mulching applications. The vinyl mulching application
was that head part of ginseng protected from pesticides. When cypermethrin was sprayed on ginseng by
traditional application, its residue amount in ginseng was 0.25 mg/kg which exceeded 0.1 mg/kg, maximum
residue limit(MRL) established by Korea Food & Drug Administration(KFDA). But in case of vinyl

mulching and soil application, its residue amounts

were 0.04 and 0.07 mg/kg, respectively. The residue

amount of diethofencarb in ginseng was 3.01 mg/kg which exceeded the MRL, 0.3 mg/kg. Further, in case
of vinyl mulching and soil application, its residue amounts were 1.71 and 9.39 mg/kg which exceeded the
MRL 0.3 mg/kg. Although the residue amounts of both pesticides exceeded the MRLs for ginseng, we can
explain that pesticides remained in head part of ginseng is probably the reason why higher pesticides

residue levels were observed.
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o] 2712 el TP EE AEsl= Ao

feldzhs #8419 SAhEe) e sk AREAR:
THEEEFAAY IS FHOE o]FoR 1 glor

0] F-21Fof sl AlE et A oA Feko] &+
AR S e, Ha FRRAE R
of st e 48 R 2ol A
£0] 20059 5.6%°l4] ket F7kate] 2008 kioﬂ 11.4%°1]
gl Zow Yelsith 11 5 2008 ol 7367119 2AHA
3} 84710] B34 FH=d B3t AE F vk g ok

EEOF tolclofos-methyl, cypermethrin, procymidone,

endosulfan % diethofencarb S°2.% uYERGThH °] =
procymidone®] 73-¢-¢l ARl FAH FekQlel® Est
I AZo] HoloH, 71EAE 308 o] x4} 0].031;}( o

T/iﬁ‘j o}3], 2008).

AFolM= akellA] FA3E WIEZE =4 Yep= 2
7PXH oMl E Adlato] FAFAIS TS AEsIth
Tl Tl FFE Qe AFAIQ cypermethrin
I Al egole] FEEo] Qli= At diethofencarb]
oOFA|E A Tto] QbdARgT]Fe Wl F7Ee] AAlAm) 3
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AEEEE SHYE $A $d o] A o
A 7he] A T3S Qo] At AP Al

‘3 27}*] &R 5% cypermethrin [#o]H M2 FrA],
g, () 48] I 25% diethofencarb [t EH7}H-

(a) Traditional application
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ofdl XMzl ol wWE 2
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S3I9ith AZA21 cypermethrin A= 78 4594 714
33|, 1,0008] 34N 1 LE 1.6 m*e] Egol| Azajgie). 2
##19 diethofencarb -3HAl= 472} 8041 431, 1,000%
gﬂ@vo_q 1LE16 ng] ﬁ@-oﬂ Alﬁg]_oir,]. ﬁoﬂ ALE%_O_E
AREE 3L Q1= cypermethrin % diethofencarb”} #-2]<1
eld HEH= AdE Y] fsto] oAl A2 W
Fig. 13} o] 37px] W o= rshoint. ez W
1ok AREANS. 9lAke] Olo] 5] A alo] okello] el
el

i E=T Y
g w7pA] Aatglod, viddA B Ak Gl
A ofdllo] o iE A M sk Al WAlE] 9
ato] ARzl zo] nd $1& Adx|sto] AEslgith Bk
WS AEOS Eoke] A3 Ashks WHolqlth
OIAF I Zoko| RpEEM
Aol AR 271 skl AHREAE 918 QI
49 & /\}%’3}“ o FEXNZTH FoF
upet o] EE 7PHA BE Aoy T8 T Al
AREEIITE Cypermethrin®] 2415 915}
< acetone 100 mLE 73t¢] 12,000 rpm ©.& 343t w4
8lo] FEE-S Biichner funnel’dolA 743}, oj3sloitt. o]
NS FHate]l 718 dF-5 Ee] i $ 500 mL

==~

Sk 50 mLe 23t A957F 9= 1 L separatory
funnelel] %7] 50 mL dichloromethane © % 23] %-}3}%1

t}. ©] dichloromethanes& anhydrous sodium sulfate
<ol SHAA Gl 40C FEAM AskeS, gt
¥ 10 mL n-hexanel| #-8-ss}o] Xéxﬂﬁr@ ol ARg-sFATk

A28l A= florisil 10 g¥ anhydrous sodium sulfate

(b) Application after polyvinyl mulching

Fig. 1. Photos for experimental field of ginseng.
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Table 1. Instrumental conditions for analysis of cypermethrin and diethofencarb in ginseng

Cypermethrin
Instrument Shimadzu Q2010 with ECD
Column 30 m(L) x 0.53 mm (i.d.) x 0.5 um (dy) DB-5 capillary column
Injector Temp. 250C
Oven Temp. 180°C (2 min) — 10C/min — 280TC (13 min)
Detector Temp. 300C
Injection Vol. 1.0 pL (splitless)
Gas Flow rate 3 mL/min
Diethofencarb
Instrument Varian CP-3800 with NPD
Column 30 m(L) x 0.53 mm (i.d.) x 0.5 um (dy) DB-5 capillary column
Injector Temp. 250C
Oven Temp. 150C (20 min) — 10C /min — 280°C (2 min)
Detector Temp. 280C
Injection Vol. 1.0 pL (splitless)
Gas Flow rate Nz 3 mL/min

H, 60 mL/min
Air 120 mL/min

=2 ZHHE F2 =43 & 150 mL2) n-hexaneS.Z 4o
Y¥l chromatographic glass column(16 mm id. x 40
cm, PTFE F2})& o] €315tk n-Hexaneoll £31% A|&9
E5NE column®] loadingatil 30 mL ethyl acetate/
n-hexane (1/99, v/v)o.& §EA|7 H']rﬂ_w_ 60 mL ethyl
acetate/n-hexane (5/95, v/v)°2.2 £ZAIA 1 4595
AdsE stk 5524% LS acetone 2.0 mLE ZH%
#latol 22 1.0 puL A GLC/ECDel F9)&to] vepdt
chromatogram’\}ﬂ peak area® EFATAI Hlwsto
TS ARSIt Table 1). 31578 A3 cypermethrin
working solutions A4 AR 20 goll H7kste] 7t
7re] ol 0.2 mg/kg 9 1.0 mg/kgol A o v
7)o WP o' 3 xgxﬂd % GLC/ECDZ #A3le] =
¥ cypermethrin®] HR3e AR 5 3585 oIl
Diethofencarb+= 14t /\] 20 g< acetone 100 mLE
7Fsto] 12,000 rpm © 2 whsto] FEE-3 Biichner funnel
AellA 7S, ot o] ofls FllofiFelx 50 mL
dichloromethane ©= 23] #8lI3I3It}. ©] dichloromethane
S 40C FEoM AUs=, 73138 3 n-hexaneol A
L3llsto] Aol AFESIATE A5 AAE= florisilZ
anhydrous sodium sulfate® 2= F4 F3st £, 150
mLe n-hexane®E Aol Ul chromatographic glass
column(16 mm i.d. x 40 cm, PTFE &)< o]& 3I3ith
n-Hexane®l §3l1%¥ Al5°] §%9& loadingstil 30 mL
acetone/n-hexane (5/95, v/v)22 £&A17 Wl 30
mL acetone/n-hexane (2/8, v/v)°2.2 SZAIA 1 4%

Ne AEE altt 545 WAE acetone 2.0 mLE

Agalatol 242+ 1.0 uL A GLC/NPDel %)t} yeht

chromatogram’}2] peak area® XEF7dA¥} nlaLste]
7S 2=t Table 1).
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&2 7 A7 Table 2 ¥ Fig. 29} Zth
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Table 2. Recoveries and detection limits of the analytical method

. Fortification Recovery (%) DL MDA”
Pesticides
(mg/kg) 1 3 Mean+SD  (mg/kg) (ng)
) 0.2 92.0 98.5 94.8+3.3
Cypermethrin 0.01 0.1
1.0 96.5 101.5 99.0+2.5
. 0.2 93.9 98.2 96.8+2.5
Diethofencarb 0.02 0.2
1.0 1014 974 99.8+2.1
* Detection limit
** Minimum detectable amount
70000+ A B

60000

50000

40000

30000

20000

10049

0
Winutes

(A) GLC/ECD chromatogram of ginseng fortified with (B) GLC/NPD chromatogram of ginseng fortified with

cypermethrin at 1.0 mg/kg,

diethofencarb at 1.0 mg/kg.

Fig. 2. Typical GLC/ ECD and GLC/ NPD chromatogram of cypermethrin and diethofencarb in ginseng.

Table 3. Residue amounts of cypermethrin in ginseng sprayed by application types

Residue Amount (mg/kg)

Application types Ginseng Parts ] 2 3 Mean < SD
Head 1.02 1.12 1.28 1.14 + 0.13
Traditional Body* 0.13 0.06 0.12 0.10 £ 0.04
Total 0.25 0.21 0.28 0.25 + 0.04
Head 0.15 0.29 0.16 0.20 + 0.08
Soil Body* 0.05 0.11 <0.01 0.05 + 0.06
Total 0.06 0.12 0.02 0.07 + 0.05
Head 0.45 0.24 0.25 031 + 0.12
Vinyl mulching Body* <0.01 <0.01 <0.01 <0.01
Total 0.06 0.03 0.04 0.04 + 0.02
* Main Body
of wheh Aldgt QM AEE WFel HE o v & A 7 0.10 mg/kg, B A2l Ht 0.05 mg/kgol A
HAS AT HF-9lelA cypermethrin®] ¢ om 3 AgjelM= AETA olstE vepsth o] et At

0 mg/kg 1813 3 H2lelA 0.31 mg/kg o= e}

R
T w3 Aol Hit 1.14 mg/kg, EF AHlolA 3
I 0.2

o}

B35 F90014 cypermethrin®] HFE- ¥ Ao

= Table 37} 2] cypermethrin AAJF-Z5E F55 0]
QliHE] 2 Holg o] ARl W Rto] A E WA HTEE
Tolo]l HE HOR oFdle Tk Ao 5T 4 Qv
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Table 4. Residue amounts of diethofencarb in ginseng sprayed by application types

Residue Amount (mg/kg)

Application types Ginseng Parts

1 2 3 Mean + SD
Head 9.26 9.27 9.65 9.39 + 0.22
Traditional Body* 1.53 1.88 1.71 1.71 + 0.18
Total 2.84 3.14 3.06 3.01 £ 0.16
Head 4.56 391 3.76 4.08 + 043
Soil Body* 0.26 0.27 0.20 0.24 + 0.04
Total 0.99 0.89 0.88 0.92 + 0.06
Head 3.26 3.34 3.28 329 + 0.04
Vinyl mulching Body* 0.36 0.46 0.39 040 = 0.05
Total 0.85 0.95 0.88 0.89 + 0.05
* Main Body
w3 A el oJate] Y] Mol ek 4RE 3 3o gt} HFA-lolA diethofencarb®] AHrak2 Bt
TR T2 e e A A ETE]'H] Ae] el 9.39 mg/kg, =Y Az TelrE Ht 4.08 mg/kg 18]Il
oJsto] sefo] FH L o]Fsto] Yzt Aol F WA= # AHelFelM= 329 mg/kglE YERITE wE F-3lel
Aol AR 2715 B ek Qe HF 9] AA A= A= A TrellA] B 1.71 mg/kg, B Aol 3
HEsto] 574 Qﬂrol Al A= Arso] Eqke] | 1 0.24 mg/kgollom 3 AHzlelA= 040 mg/kg=
7 EQFoRRE QW HFE F5E Zow e 4 Q. Efyitt. o]st A¥li= Table 4°141¢} o] diethofencarb
Table 3] A¥hk= ¥F F9vt B w3 Agjo] st AA] APl Foo] F ofdE]o] HF Hto] Ay
1.14 mg/kgOI AZH ol SlelA dHE 3714 @ WA HFE Fle] w8 £OE o]gdhs e Kol A
He] Fabgol By i@% 732t A = Qi o] & o% F5% 5 otk
FeFollA] EqkellA] Srd S £71E B Ykt oS Al Diethofencarb®] 7-9- 4k Aol djgt F=Fo= 1
estal vl =5t Vb“:r'*‘:é o] FoldE e ERie # AHzlelA He 3.01 mg/kg, EF AelA
0.51 mg/kg % e Cypermethrin® s <l 0.92 mg/kg 12]a 3 A2lelM 0.89 mg/kg O 2 LFERLE
0]:

A AAZ vEhdE el ZW/MW Bt 025 mg/kg, &
Ae]elA 0.07 mg/kg 123§ A2l 0.04 mg/kg S
E UERTE of= Wl sl A Eo1A 1= cypermethrin
9] Z+3887]F(maximum residue limit, MRL)®] 0.1
mg/kg?l Ao ® Hol A3 AelslglS Al MRLe %3
dlo] qhARg7IFo] AFSA des & 4 A EE B
Okﬂ‘j/bﬂ/\it HHEEell A MRLE 29k A3E dlov

H Aol A= MRLe Z¥9abA] Shof A0 Ueb7] wiit
Oﬂ cypermethrin®] {14}l ] o l'?‘ﬂﬂ% & =o|7] 2I8iA

= Aol oS A 141347}74‘*} EOk

;gz%gq TTHE 9
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T A0 g okxﬂo]n} 12} o]
A ZARIA cypermethrind} $7] =

WSS YeR) AL Sl B0 deiA 0101/\1 cypermethrin
I 2L o ARS ST B ARl A A

t} o= Qe dia] A=A Qli= diethofencarb®]
MRLS! 0.3 mg/kg< A FoA 233 Aoz e
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& 91X cypermethrin®] ZHFERS 3 Aolx] Het graphy-mass spectrometry and flame photometric

0.10 mg/kg, =¥ AzelA Ft 0.05 mg/kgelH o
Agox= HESH olskE YERTE Cypermethrin®] %+
TR A AAR depdd B8 Aol e 025
mg/kg, B AHgIA 007 mg/kg 183l F A A
0.04 mg/kgl® Yeht #3 AHz|gelAs ikl thst
cypermethrin®] MRL 0.1 mg/kgs Z¥sto] ARV
o] AkabA] &S ok 5= 99t Diethofencarb®l 7-9-
It AAel it o vehdE B8 Azlelx Bt
3.01 mg/kg, =¥ Agol4] 0.92 mg/kg 123l 5 Az
4] 0.89 mg/kg o= UERL} B AgTela] 4kl tist
MRL 0.3 mg/kge ZIate] PaARE7IE0] AekskA] oF

T A0E YeRth
ZALR| 2
& AT 20099 % HENEHY oAl ARI(FA S
20070101033039) A-7H] Aol oJaf =3 A o] A%
ol A|ef ZAR=H U]
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