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ABSTRACT. Benomyl. one of the known endocrine disrupting chemicals. was analyzed to understand the
ils fale in waler. Benomyl analysis process in water sample include the following sequential steps. FHydrolyvsis
of benomyl into carbendazim. solvent extraction. concentration. and the concentration of final carbendarim
solution way determined by I.LCMS (TOLY). Recoveries ol the spiked samples were good with the range of 80.6
lo 118.6"0 and the M1, was 1.600 times lower than that of 1.C UVI) method. The use of 1.C/MS (TON) sue-

cessfullv eliminated the positive ermor incurred by interferencing materials in the matrix.
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Fig. 1. Structurc of benomyl and carbendazim,
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table 1. MDL Study [or the Determumation of Benomsl by
LC MS (TOF) Method

Carbendazim

Benomyl
Aren )

Sample Number . Concentration  Concentration
Count (1) (e1.)
MDI.1 728 0.026 0.039
MDI.2 68.0 0.024 0.036
MDI.3 632 0.022 0.034
MDI A4 678 0.023 0.036
MDIL.3 692 0.024 0.036
MDI.G 68.2 0.024 0.036
MDL7 68.0 0.024 0.036
Standard Deviation 2.262 0.0011 00017
MDL 0.0033 0.0053

*¥0.0304 pg 1. of standard carbendazim solution was used tor
MDI. study.
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Tabfe 2. The benomyl] concentration in water samples

. Carbendazim Benomyl . Carbendazim Benonnyl
. Sumple . . Recorvery Sample . - T Recovery
T Concentration  Concentration i Cancentration  Concentration
Number o . (%) Number o {(“o)
(nel.) {nel) (nel.) (negl.)
w-| 0.306 0.768 w-23 0.078 0.117
w-2 1.86G1 2829 27 w=244 0019 0.028
w-3 0466 0.707 = w-23 0.066 0.100
w- ND ND w-26 0.101 0.153
5] w-3 0.029 0.044 w-27 0.024 0.035
7D{_ w35 0316 0.783 81.2 w-27-5" 0.346 0.520 805
w-6 0.143 0217 w-28 0018 0.026
w-7 ND ND o A}7} w-29 0.079 0.119
w-8 0.384 0.888 w=30 0.634 0.962
w-9 0.263 0402 w-31 0018 0.026
w-10 ND ND w-32 ND ND
w-l 1] ND ND A7t w-33 0.096 0.146
w-12 ND ND w-34 ND ND
w-13 0.290 0.440 Al zl w-33 0.076 0.115
w-14 ND ND o) %7 w-36 0212 0.323
i w-13 0.1353 0.232 kel A w37 0.089 0.135
<
7k w6 0.157 0.238 A 47 w-38 ND ND
w-17 0.039 0.039 w-39 0.076 0.115
w-18 ND ND Ak w-4{) 0.046 0.070
w-19 0.094 0.143 oAz wed0-s' 0.283 0430 1185
w-20 ND ND et A wd] ND ND
- w-21 ND ND et al w-42 0.678 1.030
7 w-22 0.034 0.082 7dkzl w-43 0.042 0.064

#1.2.3:0.3.0.2. 0.1 g ol carbendazim was spiked 10 the 300 mL ol samples for recovery (est. respectively,
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fubhe 3. The benonn] concentration m water samples determuned by LC MS (TOF) andd LC UVD
Samnl Determined by I.C MS (TOF) Determined by [.CUVD Dillerences between LC/
Sample e
Nu mIl:cr Carbendazim Benomy| Carbendazim Renonnyl MS (10F) &
Concentration (Jg I.) Concentration (Hg1.) Concentration (g I.) Concentration (pg I.) LCUVD (Yo)
w-13 0.133 0.232 0.244 0.371 393
w-17 0.039 0.039 0.102 0156 1604
w-19 0.094 0.143 0.113 0.172 203
w-22 0.034 0.083 0.187 0.284 2429
w-23 0.078 0.117 0.208 0.316 168.2
w24 0.019 0.028 0.097 0.148 4233
w-26 0.101 0.133 0.121 0.184 197
w-29 0079 0119 0.353 0.536 350.3
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mg 18 Zapsls A8 g0t AlEAH A7)E 9. micro-IPLCE- Aj}ste] Alg3l 79 o-$ 74 Aol 5t
092 Foel # AT7I] opdE TelR W T AT PN 92 4 AU Ao s
v sl e] benomylel] @laf 4wl Aldder 29
Heof g gask 4 gl AT 20008 ARG E o Tel ek gk
219 43709 AlE F benomvie] EF 7o g At 53712 R (1999-2-309-005-5)2] B A
AT AL F whe) ARE AL 2ol WY Q0w pe=een os) Ak
FLCUVDEE 1LC MS(TOINE. carbendazimS % 8k
F- benonmylZ SHABSIQIcK Table 3). L A3} LCUVD el g & 8§
o 9&] ZAF TR FAARE LOMS(TOF
Aukgl Axtel] vlaf el 420004 =] LA We)i: I. Liu. €. TL: Maltern. G2 Yu. X Rosenu. I T.. .igw.
Ao Heo| [CUVIRIAE ks Tl 2]3] Ahghek /700.d. Chem. 1990, ._3“8. l6.7.
o) ek A A 9leg o & 9} o] eale 2. National Resecarch Council. Reg./dmmg Pesticides tn
o . iy TIood. The Delaney Paradox: National Academy Press:
003 W 0.3pgl. H2A carbendazime] 4 Washington. D.C.. US.A.. 1987 p 89,
o FslA HEpslTole} o] ReR Mol o] eahi- 3. Lim. I Miller, M. G. Toxieology: and Applied Phai-
47 Hg--sﬂ%._-/\.g | 28 A%)L G238k 2= o)), macology 1997. 142, 401.
4. Mallat. T2 Barclo. Do Tauler. R Chromatographia
2 = l_‘)‘)7. 46, 342.
3. Cano, Pz Plaza, I: Munoz-Delgado, 1.2 tgric. Food
Chem. 1987, 33, 144,
LC MS(TOEP] 213k benomy! E4H-Z 4 24 6. U.S. EPA Analysis of Water, Method-631. 1998,
W o]L} 13' EPA-631¢l) ®[8) Y=5] vhe MDLS 7. SRR o0/ 7] el EEle] S (Speed 98).
. 1999.
BoiE wal ohe} QMY E DRkl Aol 9]
. o 5 c;_]_,h - :A 8. Choi. K. Lee. H: Lee. D.. Byun. W. daal Sci. and
ot 58] rl= EPA-63lel LC UVDe] <13k ek Tech. 1994, 7. 421,
ol WalEdel| 23 positive emor} UGS @ F 9. Han. L: Chai. J: Lee. 1. Yeo. L . twal Sci. and Tech.
Ut el#gl At wjFe] B odf sl FHE 1994. 7. 395.
Aol LOMSE o183 B BF £40 949

Journad of the Korean Chemicdd Societe



