ANALYTICAL SCIENCE & TECHNOLOGY

(Journal of the Korean Society of Analytical Sciences)
Vol. 7, No. 3, 1994

Printed in the Republic of Korea

SR 2L 2olA{2] BENOMYLS| HAn 1 2ajof Bt AP '

sz’ MY - olxy - oloy
ETU NE(R) 71974 BT
(1994. 8. 26. A=)

DEVELOPMENT AND COMPARISION OF RESIDUE ANALYSIS FOR
BENOMYL IN BEAN AND BEAN SPROUTS

Tikeun Han' , Jeungyoung Chai, Jayoung Lee, Ikhyun Yeo
R & D Center, Pulmuone, Co., Ltd, Seocho-dong, Seocho-ku, 137-070, Seoul
(Received Aug. 5, 1994)

29 : 2 AFdMe F $7/9 71& HPLC vl B4 9 & 279 Ajge] A% GC
PFB #=M3 fixd 444 2308t A5l §55HE 4 2 FURAESE SHE F 2 3
F=& AAEI T 2 2400 Ao, Al 358, o83 3FE 5§ ¥R Prkebdoh
2 A3 GC PFB #=AM3HEA o] 7§ 358 9 35 A 7F b2} 95% o)A, 0.001ug / go)
ot ey 24E 2o BAA] 71&9 HPLCHW S A% wxYe] peak”} Yteh}& retention
time 2|7k ol] AlE 2] Aol 2|8 peak® FA|ol vebd 5 = H-Eo) Fol 2HEH = AL
7} @9kov}t GC PFB =434 & vl d-& S5 ¥ GCAA FHgo2d 218
GH ARE Bole Al B ¢k

Abstract : Benomyl(Methyl -1-(Butyl Carbamoyl) - Benzimidazole -2 -yl -Carbamate) is
widely used as pre- and post-harvest pesticide. It converts into MBC(Carbendarzime:
Benzimidazole -2 -yl -carbamate) and butyl-isocyanate in mild condition. In this study,

three analytical methods for MBC were compared in view of detectability, correctness, and

sensitivity. The first and second are HPLC analytical method employing the UV detection
of MBC. Our new third method was modification of PFBB(pentafluoro -benzylbromide)
derivatization method with GC-ECD & MSD. The average recoveries and detection limit
of MBC in the newly modified method are 95% and 0.001ug/g in whole bean and bean
sprouts respectively. This new method prevent pesticide analysis from misdetecting in

bean and bean sprouts.
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A, oA, EejobalA|, AASYEA, }3EA|, A
olxA|, ElAgoleA, ZHolxA|, FulEA,
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Benomyl( Methyl-1-(butyl carbamoyl) -benzimida-
zole-2-yl-carbamat )& A7 A A A o] &gl
choline esterase2] reversible inhibitor24] 2}-&3}+=
carbamate?] ko] dFEo|ch ™ ¥ Jutal 87 (mild
condition) ZA3}e A& first-order kineticell we}
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Benomyl-2 fungicide2 4] 37} de] A= o] =
Woll M AFAZA S5 AHE T glan” o=
9] %ol 2E AuFelrt FALS ALEEVE
o= 58 F A%, £F, 55 vS de] Be5n
ol FAle]m 19879 National Research Council
(NRC)ol &AM A 19794458 1986714
benomyle} i34 AR&-sF2 2,000,000 Ib of Al/year
2A ole 7EF gl AMEEE post harvest
pesticide2 w|xa de] <tedzl thiophanate-methyl
(TPM) 9] o333 AH8-8F 30,000 Ib of Al/ yearel v]
sl 60uf o] Ae) Awlg Jehd i gl

Benomyld- $loll 4] 7]&§ nhe} o] wkzd7](Ty,2)
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Fig. 1. Schematic diagram of degradation of benomyl in mild condition spontaneously and PFB-MBC

.derivatization.

Journal of the Korean Society of Analytical Sciences



Tt TEol el BENOMYL® 2= o F-2lo #gh -7 397
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ol2| 3 ¥4 H& A3l 98l Gwan H. Tjans
dohn T. A Jansen <] 19794 MBC-PFBB(Penta-
fluoro-benzylbromide) f<#|3} ZEAw-g »ugh
ol 2 @ FEAZ FMwe] RauHoix fir}. o]
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2 AFAel 4= HPLC benomyl ¥4 o] 7}A] =
L2FE FM A 2281 Jansen PFBB f-%.4 314
£ 74 AT AR uhEE AdAsiedel 223 A
Foll A FEEHT = AE 6058 FAT F e
of 3 AFEE FY53 H2E PFB-MBC 24
3} GCEAW Y 848 HEsldnh o1 Aat A 2o
A% PFB-MBC #=#3 GC #4942 benomyl
H41 w4k 7% benomyl 7 Abel] gloiA] A E 5
e LHE AT ol HEFE Y Hpgel F

of B g 8] 7i¥Ich
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2.1. 7171 % Algt

W x F-A e 2143 7| 7] Photodiode array de-
tector-HPLC(Waters 994 E, USA), Gas-chromato-
graphy (HP 5890 Series I, USA), 28l322 GC-mass
selective detector(HP 5971A, USA)-E& &3}t
Ethyl acetate 5 #7]-&vl+= PR(pesticide analysis)
grade®, T&H A0k =Y Riedel- Dehaenrle] 9=4%
99% w2 (Benomyl: Methyl-1-(buthyl carbamo-
yl)-benzimidazole-2-yl-carbamate) 2} MBC(Carben-
dazim: Benzimidazole-2-yl-carbamate)& A+-£3}4)
om, f5A 3t 2]k n)F Sigmaste] PEBB(Pen-
tafluoro- benzylbromide) & AM-8-3lgv}. 19]9) +]2F
F+ ACR grade & A£319c}h
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F TF 6F(2A 28, Lol 2%, Wy 23), B
7 2%, A% 2%, 181 R 2% 5 3 6029 A
YARE A% W WHHAA AU FIspd ARE
AHgstadet,

2.3. HY oy BAY

A AR gl AAFEEAY Y FES sl
HA W 7 ol A== vy 2wy
o Axe) vy W 77| Ao ot A Pe Alesl
Ak HPLCA A 73 &5 7hdlthd (MBC) ) ofe) 1.
53% ¥5he] Wi mdako 2 Fakalelc).

2.4. Rosen Hi'c @l £MY

#al, ok, TE Fol AFate v e Fhilcal
3}3}e] H2951= Rosen H-A1H] o) ule} 21 a)slgl o
HPLCA A A& P4 (MBC) 2] ofel 1.53%
Fato] wideko g gatslg o)

2.5. GC-PFB, GC-MSD-PFB =% v £
A

7]2-2] Jansen Wlxxg EAe" P 2z g4
sy, A, el 5L 7] 7)1 R 2708 A Al sk A Rel
AAR B L o5t 2

ZEY . vld®l 2|8 20go) 30% aceton 20m/%}
ethy! acetate 60m/E 1L 3087t A1 etgr F 739t
FHtcl, thA] ethyl acetate S0ml & A A}el| 4] 2l 523}
o o124 §3 ¥ 0.1N HCI 25m/5 7}bct. 40, 3t
gt zmslo] aceton, ethyl acetate® A|A 3tz thA
ethyl acetate 25m/2. A| 38 ¥ IN NaOH &4 2.
# pH 6.58 248} 22|37 dichloromethane 50m/
223 &% F 4070, YA 2 F MeOH ImlE
7388,

Szt @ A28 MeOH 1m/oll aceton 2m/,
potassium carbonate 10mg, PFBB 10u/E # 7}3}od
70°cel A 3A17E vEEAIR) ehg N, 7haR 2hdE] Ax
&t & jsooctane 1m/% A 83},

HHY . 3z deactivate alumina®} 1g Na:SQ; anhy-
drous® 221% glags column{10mm X 30mm)-& 5m/
hexane®. & A3 §%# 3% A8 isooctane lmiE
loading&tc}. 12] 3 2m/ hexane 22 elution3d}il t}A]
10% benzen-hexane 10m/Z elution¥tc}. 2 §F 15m/
methylen chloride® elutiondt 8- & 35Tl 4 743t
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238} 3mi3dta N, 7bA8 A x3le 1nmd iscoctane
o & &-3kc} o] AAY 2u/E GColl injectionFc}.
72|71Z . GC-ECD%} GC-MSD2] 7|7| 21 224
columng Ultra-1(25m x 0.2mm X 0. 33um, Hewlett -
packard, USA), Flow ratet= 0.5m//min, Carrier 7}2=
+ Heluim, FYF25+ 2507, Oven &=+ 240Ce]
A} 187 £ ¥ 3¢ /min®] $E& 300C7A & ¥4
7 #A9c} 223 JEre e 30wk FaA
o] 2}A3.& 100ppm2 MBC stock solution$ 3)4]&}e]

1, 0.1, 0.01, 2=} 2 0.00lppm*e] Fxo| FFL AL A
%% ¥ PFBBE #3327 GC-ECDE ¥4 3}
zZAdskedcl,. 28l GC-MSD2] 7171 8A 27 el 4]
SIM(selective ion monitoring) mode®] target ion
molecule(m/z)-& 551, 532(—F), 492(—-COOCHj;),
370{ —CH.CyF;), 339(—CH.C¢Fs, —OCH;) 292
(—CH.C¢F;, —OCH; —CO, ~F)Z ddslgen ¥
#3%-8& FAsle] SIM-mode$ library & WHE 3 24
ated AL, A g st

Tuble 1. Benomyl residue in farm products three analysis methods: Conventional, Rosen, and GC-PFB

derivatization.
(Unit: ppm)
Items Conventional Rosen GC-PFB derivative

Bean sport 0.61 ND ND
A 0.94 ND ND
B 0.82 ND ND
C 1.00 ND ND
D 2,15 ND ND

E
JJR Bean 0.62 ND ND
F 0.71 ND ND

G
ORA Bean 0.72 ND ND
H 0.65 ND ND

I
BT Bean 0.35 ND ND
J 0.41 ND ND

K
Seasame 8.00 0.72 0.63
L 11.40 0.35 0.25

M
Lettuce ND* ND ND
N ND ND ND

0]

Rice

P 2.56 0.04 ND
Q 2.10 0.01 ND

ND* : Not Detected
JJR, Junjery : ORA, Orialtae ; BT, Baektae.
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2.6. X2| eRAE N HEMANY

A2e] 4A% GC-PFB f=M3} T4 2 e
588 587 98led A8 20gel] ethyl acetate
60m/e} 30% aceton 20miE 718t &4 29
1, 3, 9ppm ¥ %9 benomyl 4% 2m/E ¥ F
GC-PFB f =42} A3} FUshA A4 F vi=)
qa ) - oA 4] iso-octane 2miE ) B-3}] GCol A
HF AT F Folega AEwe] ¥E a2
T3] A &R T} 7129 vl U EAY
w9 Rosen 448 Afollx FAUR wpo 2 3
F&E AEsch 232 FEYA S S/N ratiox
peak to peak ¥W}A] 224 2/1, root mean square ®}
Aege1/108 dA st

3.3 9 g
3.1. ¥y 7|8 BEAY Rosen BAIHol 2yt Bl

YA wn
71& Xy B o2 60Fo] AlEoAe vy

AREE $HT A $F 5 1539 FFolAM 0
35¢4] 18ppme] WH R wiixHe] FaE o, 2
2 324 88 FALE ¢ FHAEIAE Tuble 10
vehiiddch 60F2 AR & 1532 2Ed4 vy
ol Z&= & AL oloe] FHANTY LBE &5
A& 7heAdol vig & AR F2EQch o]2§ 7)
F Wl d B4 el A ZEd 15%2) A& Hale v
T Gd8Ag ¢85t Rosen Wiy HAM o2 BA
& A} Tuble 1o} viehlg o, 2 Asfo)a] 7|&
g Pe] Aslele dh2A 3 283 & 2%
Aluto] 0.01e1 A 2.72ppm ¥ = W2 A& gich o]
8} 2o F 71x) BAuhy Aol kg M Hzle] R
7b wi-§- A% Mg FHIE W A6 7
A Wi xd ¥ AWM 279% HPLC £4 =7
< AR5 Asled 7@ vl d 44 3} Rosen ¥l
DR e A& o] 48t TE F 539 A
BF(5 Genus)o) A Wlxdg zbzt 32, AT o5
o] AEE Y 2&FHM e HPLC ¥4 =44 o
2 BHE 2088 A3} segol 95% o)Akl Ay
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Fig. 2. HPLC chromatogram of benomyl
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e 71E vixdEAeld s ¥l 2ot $53le
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Fig. 3. GC-MSD chromatogram of PFB-MBC.
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" 3.2. GC-ECD-PFB 542} sy SAYol it
Ay

GC-PFB $X4 dlxdEAle] Hakdg =A%
Az A 109 F44e) FETaE Bol §5
A gjur-go] Yot bl A{F3E MBCE $lE 7
o2 #ekslv] PFBB #-ZA 3 B9 Axe 3
TEE 5% olAeldm 7&3Al= lppb(peak to
peak, S/ N ratio=1/2) $Folglti. GC-ECDA}l 4]
GC-PFB #5431 £44] 208 Alg2 5] X5
= 2507 ©]4, oven £ 240°C o]Ate] o, 7
2] £54= 300C ojAtolefo} 51w, 1 olale] £ 5ol
A BEAE Aol = A A ] HelA & R s
ot 71 & Wy A8 2 Rosenol A ZHE% 175
o] 2 geol dislo] FAF A3 GC-PFB f =43 &
Muj oz 38 A3t Table 13} 2tk Rosen 4
T g Gl EPEIHU A el AT Wl
o] &2 1 7E%3-2 Rosen ¥4 £ 4x
22} FAdstdeh Tuble 19 Aol F3% o
HPLCH ol ws] et dEe] 22 7oz A=
o} who] wis) B} gk uh o2 Apu R

3.3. GC-MSD-PFB |2} v EAHoll of#t
FEdE
¥kl ql HPLC #Aje g

)
ﬁri i Eoll A benomylg& ¥4E 4% A

al

whgsto benomyl2 S ZHEE - Wlwr) N9 %
the e Are) ZAnbela] A wie} Rt ubd
GC-ECDsl| 4] PFB-MBC fr=4 A" 4% 7H4]
FHAre A2 glot gk A A BHAL 517§ sled]
GC-MSD+# o]%, PFB-MBC f XA & scan modeX.
24 3218 chromatogram Fig. 33  #Zth

GC-MSD scan mode ¥4 A&EA= 0.02ppm
(peak to peak, S/N ratio=1/2)e]gl 2, 11 o] 3}e]
(o A]d= PFB-MBC f-%Aell tiglo] Target ion
molecule(m /z)-& 551, 532(~F), 492( —COOCHS,},
370( —CH.C¢Fs), 339( —CH.CF:;, —OCHs:), 292
(-CH.C:Fs, —OCH, -CO, —~F)& AA3}3
SIM -mode® library & 2HE ¥ sim-moded)] A #4135}
o] Ygsdgsigon, ojue) &7 xw lppbich
GC-ECD 4ol 4} wlxxo] Z&wddwd 3 2% o
sto] GC-MSDAFell A A% A wmdo] Aol

ABsE Aow WARAY 5 ddch ol
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GC-MSD &<l #4734 & o »xUE PFBB
2 45433 F GC-ECDAl A ¥43t= GC-PFB
srAshe AHY o AUer) e T e Y
& olew, F Wl AN BE S840 FidE
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