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B2 115 (bean sprouts)eol] AFH o] 2+ Fek, benomyl, topsin-M3} thiramg LM A}
Z = (s0lid- phase extraction)s} HPLCE o}83}e] EX|o ¥4, Agksle v 7shy
t} ek Re] 222 ODS 7lEe] #| (cartridge) & A3l 2o RE C, UL Al
sl on, ol EA o2 40% CH,CN 848 Im!//min®] #4232 276nmdl 4 7 &84l
F BN A G AE-E F238l7] 7 Al wbo g ODS FLE A E o} 43 JA F=2uby
S o] &3l Zpzhe] oA S BN HEY UGk

Abstract : Benomy], topsin-M and thiram been known as one of the seed disinfectant. For
these studies benomyl, topsin-M and thiram simultaneously had been analyzed by high per-
formance liquid chromatographic method iusing ODS cartridge. benomyl, topsin-M and
thiram was chromatographed using an ODS column and eluent 40% Acetonitrile at a flow
rate of Imi/min. The UV Detector responses at 276nm.
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Fig. . Structures of Benomyl, Topsin-M and Thir-
am

1. benomyl, 2. topsin-M, 3. thiram

ol# EAA%EA ] HEAQ 7122 benomyl {methyl
[1-(butylcarbamoyl) -1H -benzimidazol-2-yl carba-
mate|, topsin-M(thiophanate-methyl) ¥ thiram
(tetramethyl thiuram disulfide)] $o] glon, o]&
o) 3k F 2= Fig. 13 7k o FofEel LD,
(8} 2] AteF)-& Benomyle] 5g/kgel il Topsin-M
o} 3.40g/kg’e]®, Thirame 0.64g/ kg’ 28 % 430]
BEql Fgofolr), of2] gl FopAd ol gt F-el 4y
£ benomyl?] 7-§- MBC(Methyl-2-benzimidazole
carbamate) & -F XAl A] 7] & HPLCE #eksl= o
=2 2z0] o] o, topsin-Me] A& o2+ MBCR
23347 ¥ HPLCE A&sl=4'"",
ato tabed o148 FA ¥l ql.e.m, thirame| &
a0 2= K. H. Gustofsson 5ol 2]&F A A =z 2 v}
Eoaea®, Fame]® glont MAz 2y Lol

chrom-

- %%3

BRI BE, $A1EA o] Ayso] 9lx] ae
defolct. -2l o2 BAES 71&o wi e o
o 1] A4S ez BEEES 44 AlA
& 5 T AlSsl e g BAL ® e Y
7}zl ODS(octadecylsilane) cartridge(C,, cartridge)
£ o] 8% ZAA} 324 (Solid -Phase Extraction)-&
9l 94 HPLC 9#) #Male wie X xsly
vlEke] AFEGE FUHE FellA SAlo Ay 3
e A3E E97le Bash= vlojot.
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#5E3 <] benomyl, topsin-M, thiram-& Sigma}
(US.A.)2} Riedel-de HaénAH 29 ~)ol| 4] 4] 8}ed
I o) FA LR 24l Sl HPLCE A|obg Al&3)yd
I8 RS 15T Al ALt oAb &
% (Solid-Phase Extraction) @3]l 224] ODS car-
tridgex= J. T. BakerAHU.S.A.) HE L2 Lako] 3m/
]l 215 AMg-3lodch

FHE AEE AlFold s e AL st
o Al-g-slsirh

2. 2. =244 F(Benomyl, Topsin- M, Thiram)2] &£

=717 AAE FUE AR 10gE H 83 Dol 0.5ecm
A7 2 A AHE F 5% acetic acid $4-9 20mi2 10
E7F wakgt ¥ A EFol 2 e of 32 ODS(octad-
ecylsilane, C,,) cartridge(-8-2F 3m/)ol F38}d H,O
10m/2 #& 3 acetonitrile 15m/2 £-&] x| 7}, &-2)
HE 2F 3™ FuUriE A2z c}-g acetonitrile
Imi 2 t}A] Eof date) A% oA g2 elE g
(High Liquid Chromatography,
HPLC)Z F28}e] 276nmel| 4 # gks}eict.

Performance

2. 3. HPLC =

¥ Aol A 285 HPLC 7] 7]+ BeckmanAH116
Pump, 126 Detector) #|&o]3. A& (column)& HA]
8-2.% Ultrasphere 5um Spherical 80A Pore(C,,
4.6x250mm)e]gl ov, o]FALC 2= acetonitrile
A (CH,CN : H,0=40:60)2 Al$38lgs, 1m/

/min®] %&£o2 &2 Fole} Folokg 10ue]w,
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276nmell 4 ZH st o] = 2HA] (peak area)el] 2]
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3. 1. HPLC Chromatogram
Fig. 2%= benomyl, topsin-M, thiram®] 354
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Fig. 2. (a) Typical HPLC Chromatogram of stan-
dard solution. : 1. Benomyl 2. Topsin-M 3. Thir-
am, (b) ‘Typical HPLC Chromatogram of unspiked
bean sprouts sample.
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2ot e 18 (a)-E& He] 3 vl benomyl®] #F
2 A]7H(Retention time, tp)S 3.68%, Hadd &
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Fig. 3. Chromatogram of spiked standards
1. Benomyl 2. Topsin-M 3. Thiram
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Fig. 4. Chromatograms of Bean Sprouts Sample

1. Bean Sprouts Sample A (1. benomyl, 2. Topsin-M)
II. Bean Sprouts Sample B (1. Benomyl, 2. Topsin-M)

5% acetic acid =894 2.8 F2&, ODS cartridge@ %
Hgk &= HPLCE & azrtEzzsiolch o71Me
benomyl3} topsin-Mute] ZH &= T thirame H&

= 7] ekt

3.2 AHEA ZAL
U E A E(YFAE A8 A)E 38 35 A Al
10p8 Flsted & ARvEIHA 7} 7] Z70 3
o) g, FAxtel 5T F Table 1ol vieplisict.

o] AR E EH UAFAL FHE A]E Aol A benomylo]
0.393 M zHA-§ XY topsin-M-2 0.667 ¥ zHZ]
2 Bolch F AEel A& 25 & RFAAGE R
o] FHrh

Tuble 2= HPLCS] A& A4-& Aol 7] $13] Stan-
dard Zt7+el E8-& E§hate] 33] ubE 2A5le] e
Az Jagkd ZEAAgE Jebd Aol
°]7i 5 B FUEo) EAste At ks 24
3t7] 21% HPLC wle] slold A3A & 711 £

Table 1. The amount of residual fungicide in bean sprouts.

13 23] 33 Mean S.D. Conc. (ppm)
Benomyl 0.381 0.404 0.393 0.39 0.01 1.09
Topsin-M 0.649 0.668 (.685 0.67 0.02 1.53
Thiram*

*Thiram was not detection
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Table 2. Reproducibility of HPLC.

1 2 Mean S.D. Conc. (ppm)
Benomyl 4.587 4,632 4.526 4.58 0.05 11.67
Topsin-M 5.893 5.986 5.812 5.90 0.09 1448
Thiram 4.571 4.610 4.477 4.55 0.07 18.80

idE & 5 Ak

3.3 AlRe| ZtFse M

A7 Bk 358 Asp] slste] Fig. 59 o)
benomyl, topsin-M, thiram®] ZI=sZ418 2A sl
t}. benomyl?] A% 1, 2,3, 4,5, 6.67ppm F52] ¥&
$0& 7HA 3 47t 22elEadde Ao Fro A=
w1y deletsS HaoAsd st F=(ppm) =
(7 =23 +0.04) /0.3962] -5 A} topsin-M<]
7% 1.15, 2.3, 345, 4.6, 5.75, 7.67ppm FEE 7}A 3
¥xol azretEadldA d& vadd s 2% 43
7 ¥ =(ppm) = (H =2 H —0.05) /0.4042] A& A4
2.0, thiram& 2.5, 3.75, 6.25, 8.33ppm 5 =& 7}A| 3L
EAIR A5} FE=(ppm) = (3] 2HA -0.02) /0.2419]
A& dd)

3 axpgHol ofsle] Qojal zpzhel o2 RE A
A A3 FEE0] H7MR A 89 5 X &= benomyl
o] 1.25ppme}¥ i, topsin-Me] 2.03ppme]g2m,
thiram-& 0.01ppme] s}

L34 FUHE A8 A, BE A3 A3 thirame
RE &R Q% A8 A9 A% benomyle L
(9ppmolsl 2 topsin-M-2 1.53ppmelsich A& B
9} A% benomyle 1.07ppmo]si.e.™ topsin-M
& 1.58ppmeladt}.
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¥AY 4 9k wWlle] tu g B 27
7} benomyl, topsin-M, thiram %, o] 4| 7}
o] FAlo] £A = who] WEFH A& WAk £
= Cy 7tEE RIS A}48% mAlA $%(Solid-Phase
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Fig. 5. Calibration Curves of benomyl, topsin-M and

thiram
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