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Abstract : The optimum condmons for the residue analysis of hydroxyanilide fungicide fenhexamid
on cucumber, strawberry and grape were investigated by gas chromatography equipped with electron
capture detector (GC-ECD) and the residual amount was determined by sprayed days before harvest.
Each samples were extracted with acetone, filtered and concentrated to 50 mL. The concentrated
extracts were transferred to dichloromethane and then thoroughly concentrated. The concentrated phase
was loaded on the filtration column stuffed with silica gel and purified with acetone:hexane (5:95,

15:85, v/v) mixed solvent. The regression equation and linearity of the standard calibration curves
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between 0.05~2.00 ng were as follows :
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cucumber; Y=312.40X +10.26, R*=0.9996, strawberry;

Y=313.33X +5.54, R’=0.9998, grape; Y=253.27X-223, R’=09994. From the standard additional

experiments with 0.10 mg/L and 0.40 mg/L, the average recoveries of cucumber, strawberry and

grape were 94.8%, 88.1% and 93.7%, respectively, and the detection limits were all the same as 0.01

mg/L. Residual amounts in crops were ranged from 0.01 to 0.58 mg/L.
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Table 1. Characteristics of fungicide fenhexamid

L RE-DPE

& Hewlett Packard (U.S.A)A}9] ®Ni-electron capture
detector (ECD)7} AEHE HP6890S A&t on, GC&
AL 7o)l 30m, WA 0.32mme] crosslinked methyl
siloxaneo] 0.17/mZ =3¥ Ulta 1 capillary column
(Agilent Technology, U.S.A) o}3len, 771712
ratio 5:1 (split flow 15mljmin), FYT+ 2% 260 C, 7
£7] 5290 C, L& 25& HZ 160 CZ 68 7
A8} 160 T A 250 TARA £F 10 TH S2A172.
o, 250 TolA 108 B AASIHE 2¥H71H N2 &
£& 3ml/min (155 pshE2 YBHE xZollen,
make up gas (N2} 58 40 mLjmino]3ith. 3|A 2F 5
2AXE Buchi R-1148& AHESIETE AlgAaldle
Baker ChemicalA}e] Sep-pak column AZZA|o| ZHol
8.5cm, W7 1.5 cm¢] plastic columnol silica gel& 53

ko] ARg-SHAT

split

Common name Chemical Formulation Structural Physico-chemical
(codes) name type formula properties
- Form : white powder
(N-23-dichlorohydroxy-  42% o o (;\p - Solubility : water 20 ppm
Fenhexamid ' ’ . (pH 5-7, 20 1)
(KBR 2738) phenyl)-l-xlx}'thyl.cyf:lolx- Suspension Ho _@m - Mp/Bp. : 153 T/320 C
chexanecarboximide concentrate CH, N
- Vp. : 4X10" mPa
(20 T, extrapolated)
Table 2. The progress of spray to the cucumber, strawberry and grape
Species No. of Elapsed days Date of Spray
of plants sprav tmes until harvest harvest concentration
0 Untreated
3 16-9-2
Cucumber 3 17-10-3 2001. 5. 1
3 19-12-5
3 21-14-7
° U;‘;“;a‘fd 2001. 5. 26 5L prod. ha
: ” 2001. 5. 27 (1,000 times
Strawberry ! 17-10-3 2001. 5. 29 dilution in water)
: 19-12:5 2001. 5. 31
3 21-14-7
0 Untreated
3 50-40-30
Grape 3 403021 2001. 8. 11
4 50-40-30-21
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Fig. 1. Typical GC-ECD chromatograms of fenhexamid.
A:0.05 ng, B:0.1 ng, C:0.25ng, D:0.5ng, E:1.0ng, F:2.0ng.
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Fig. 2. Standard calibration curve of fenhexamid in the analysis of cucumber(A), strawberry (B)

and grape(C).
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38 wEso Pola
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Lo

23g] A8 fenhexamid7} 0.1
mg/L?} 04mgle] H=E ZFEEAS
249 22 WHeE

27 H7ksn
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il 2 Adelx sg W Aelr}t Agith of aw B Add FAE ZE A4E F AEFL
AR RSD)E Q0] 1.8%, 27 20%, ET th 183 vivtollal, goleh wlol ol huAg
26% % W/PpEol whE wEEZ H4g WES AA @ 48 207 38, xwel A4S 294 48 127}
gokom, WAyel Hazudds deddAe 44 %%%3:} Aoz ettt
0.05ng®} 0.0l mg/L ol o, 1 ANE Table 3o 9 Ans Bl @y 1Y He AFLL
EMiiT) B BA47ne] 23287 Bachmann §''0] ER9lE, o R Qo] X5 folUuh EE Ax3)
P& FoAsed ZE 002mgl, B7) 005myLe 57t AL 58, HAZAT F AAU5I} BE £
2 2 2447Hc 2o, Cabras 579 GC-NPD AfiFe] He ez vegulth ojs} o] AE7h
£ o83 E4ZH 0.l mgL)oA Bt 108 2L 5 #5FE 2ozt vhe A2 A 1A, 238F 0
= AEY AR 21 AFEE ¥ ZFHA57E d27] gio|riz 3}x)
gk, A2 e (ZUFH, 199 44l wE R
3.3. ZREEEY o] g BHFFA dFE v Ao Alzdn F,
ole] AT 1L ol8% AA 7 FEY T A G382 UiollA AiE E719] o] Qelnrt
FEEE 487 st APY AR E #AYTF F EF& e 277} Qo0)o) visl BT RAHY
zt AlgE 1 pl¥ FUsio “0121 FAEe sleg o] golA 1, 2olo] AL HltjgdFo] weoz A
4 A9 713 22etEadE Fig 3o Jehid o FFFUNT TREY =t HadHe F9
onj, PP WE TF BHFE A 2HE Aol g Aoz FEEch wF LRN 7P 3
Table 4o Febd vlhe}l gtk Qol& 423 2% WA & RFFL MY AL w7k AW Aste] 4
33] 4¥Al 025mgLol, 3 3dd 33 ¥EA oo} A HEFo] dAET ERM Fez A3
020mg/l., F& 543 33 XA 016 mg/Lo|glen, FA455 gl g3 B 5 o4y 2] ¥
£8 79874AE 0ldmgloldth B7le £ 24 o % v Ro2 BEHCh Fenhexamidr} 7h5
A 38 AEA) 051 mgl, 5 3YA 38 HEA 031 Baol AT B FolH waA s S
mg/L, 48 A7 33 FEA] 0.16mgLolAen], F 2setd E4'e 7D gled, A8 F woe
g 7934 33 HTAE 009 myLo|h ¥xe H Baj, 240 dge FE= 7R3 20lo] &%, &%,
8 3094 33 AT 001 mgL, 3 2094 33 42" 59l A HPEe) Bsed wWs (M4
YEA 002mg/L, & 2194 43 EA] 0.05mglL 71 AeE, AMESEl, tidEE), wMek 1E (E
olpon, 8 7YH7HA 33 HIEAE 0.14mglLo] L4, ¥4 F oy Qo] woke] A4 #ud
itk Fenhexamide] 58] 8%& ADI" (0.183 mg/L) A ket §74 FolAe] Seo] B8 d7w o
g 2A2 o453 2 & 100mgLo2X, o] 7IE gY=lojof & Zlojck

Table 3. Recovery, minimum detectable amount and detection limit of cucumber, strawberry and grape

. Added Recoverv () Limit of Minimum
Species of . : .
plants concentration N 5 c Mean + RSD detection detectable
(ppm) - (ppm) amount {(ng)
0.1 95.8 938 96.4 953~ 14
Cucumber 04 918 962 949 943-23
0.1 874 91.4 89.0 83-20
Strawberry 04 82 859 863 869+ 1.2 oot 0.05
0.1 920 98.0 94.0 94.7 - 3.1
Grape 04 915 950 915 927720
*0.05ng 1;:%, % ZOg
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Fig. 3. GLC/ECD chromatograms of control and recovery in cucumber(A), strawberry(B) and grape(C).

a : control, b

: recovery(0.5ng).

Table 4. Residual amount of fenhexamid in cucumber, strawberry and grape

Species Number of Sprayed days Residue amount (ppm) Maximum residue
of plants tre?tment before harvest A B C Mean + limit (mg/kg)
times ean = RSD
0 Untreated <001  <0.0! <0.01 <0.01
3 16-9-2 0.22 0.26 0.28 0.25+0.03
Cucumber 3 17-10-3 0.20 021 0.19 0.20+0.01
3 19-12-5 0.16 0.16 0.15 0.16=0.0!
3 21-14-7 0.15 0.13 0.14 0.14+£0.01
0 Untreated <001 <001 <0.01 <0.01
3 16-9-2 0.43 0.58 0.52 0.510.08
Strawberry 3 17-10-3 0.30 0.37 0.25 0.31£0.06 1.0
3 19-12-5 0.15 0.19 0.15 0.16 £0.02
3 21-14-7 0.07 0.09 0.11 0.09+£0.02
0 Untreated <001 <001 <0.01 <0.01
Grape 3 50-40-30 0.01 0.02 0.01 0.01:0.01
3 40-30-21 0.02 0.02 0.02 0.02+0.00
4 50-40-30-21 0.06 0.04 0.05 0.05+0.01
4. =2 Fenhexamid®] Q9], 27], £%9 35&e zzt 3

GC-ECD7} #2tgl gas chromatograph®  ©]4-3}o

AR A fenhexamid®] ZHE (L
7 E4L A% 34

208 43

o], 27, %)

gaka AejAl7E 2

F9 2

£

2744 HALdeFe

FHAE 001 mgL oAtk

o 94.8%, 88.1%, 93.7% °]
3~0.28 mg/L, @7] 0.07~0.58 mg/L, £

mg/Lg ZFHEF oo
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=
=
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