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Determination of herbicides in water by HPLC using a derivative analysis of spectra
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Two kinds of herbicides, dymron and mefenacet, in irrigation water were determined
by HPLC using a derivative analysis of spectra. That is, herbicides were applied to
HPLC with photodiode array detection, and their zero-(smoothing) to fourth-order de-
rivative spectra were obtained from derivative treatment of the spectral data. By plot-
ting the derivative values at the maximum or minimum wavelengths of their derivative
spectra against analysis time, a highly selective chromatogram was processed. We have
named this approach a “derivative spectrum chromatogram technique”. Although the
two herbicides could not be separated under the usual chromatographic conditions, by
this technique, they could be determined individually. To ensure the selectivity of this
technique, an identical factor, based on the formula of vector inner product between the
two peak shapes of the chromatograms of derivative values for sample and standard solu-
tion, was used for peak purity check. The contents of dymron and mefenacet in samples
determined by this technique agreed well with those obtained by the GC/MS method, re-
spectively. Therefore, it is thought that the derivative spectrum chromatogram techni-
que is useful as a selective detection method for HPLC.

Keywords : derivative spectrum chromatogram technique; herbicide; photodiode array
detection; HPLC; irrigation water.
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HPLC 8%, BN B/ERTS L6300 EA v 7 (2
B) & AS-4000 FEA — bV 75— (4ml HEER), BiE
BUYERREL SPD-M10AV # PDA & CTO-10AC 7 A
-7V, BMEILE#SHH 5 L (RSpak DE-613, 6
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EIEOIO FER A v F v NN VT REAELETHERL
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% % F ), N88-BASIC Version 5.0 (Microsoft, Red-
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Fig. 1 Derivative spectra of dymron and mefenacet

The diluted standard solution containing 100 ug/1
dymron or mefenacet was applied into HPLC indi-
vidually. The zero- to fourth-order derivative spec-
tra of dymron (A) and mefenacet (B) were prepared
from the photodiode array data at the peak max-
imum. AO to A4 or BO to B4 represent zero- to
fourth-order derivative spectra of dymron (A) or
mefenacet (B), respectively.

(m/z) &, FNFN 107 RV 192 & L. ERFOE
EHOEERR, EdRERELZRAOV Y- 7EBEICLY
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Fig. 2 Derivative spectrum chromatograms of
dymron and mefenacet in diluted standard solution
and irrigation water

A: The diluted standard solution containing 100
pg/l dymron or mefenacet was applied into HPLC
individually. Al: usual chromatograms (zero-order)
of dymron (solid line) and mefenacet (dotted line) at
210nm. A2 and AS3: third-order derivative spec-
trum chromatograms of dymron at 210 nm and of
mefenacet at 215 nm, respectively. B: The irriga-
tion water was applied into HPLC. Bl: usual
chromatogram at 210 nm; B2 and B3: third-order
derivative spectrum chromatograms of dymron at
210 nm and of mefenacet at 215 nm, respectively.

227, 235nm, 3 M5 E LT 215, 222, 287nm RO
4 WGy & LT 219, 227, 288 nm 2.
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Table 1 Analytical values of dymron and mefenacet in irrigation water obtained by a derivative spectrum chro-
matogram technique with various combinations of derivative order and wavelength

Dymron Mefenacet
Derivative ‘ —
order Wavelength/ Identical factor, Analytical value/ Wavelength/ Identical factor, Analytical value/
nm r pugl™ nm r pgl™!
Ist 210 0.998 16 214 —0.452 —
234 0.820 13 224 0.958 8
255 0.995 17 258 - 0.650 47
2nd 215 0.957 14 219 0:357 5
245 0.999 16 227 0.802 22
260 0.995 15 235 0.924 8
3rd 210 0.995 19 215 0.927 6
256 0.979 14 222 0.877 8
262 0.899 15 287 0.827 12
4th 212 0.969 19 219 0.960 8
255 0.925 16 227 0.878 18
258 0.913 16 288 0.514 7
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449y (210nm) ROA 7 =+t b (215n0m)
D3 WP ANRY bvra< b T L% Fig. 2 IKRT.
Fig. 2, Al X 210nm KB I 2WBEDI/ 07 F 7T A
(0 TREESY), A2 1354 L0 VD 210nm KBTS 3 I
WHARZ fvruw b T A, ASEA T2y b
D 215nm KHBT D 3EWYH AR Mvra<w b7 5 A
THd. —FH, BERKD 210nm IKBI2BHED7 0
< b7 54 (Fig. 2, Bl) TW, F40vEX 7
ty PORBERSEILTWA Y, MEESHEE
¥, ERBEATETH». X, Fhd50E— 71K
BRAWBALTCWAEgEELZE X oz, 22T, BE
HAKIZ2NTHE SNz HPLC-PDA 7— ¥ » 5, 210
nm RO 215nm BT B 3 WS AT < b
75 hEERL, FNEN B2 R B3 IT/RLIZ. £0
R, B2 XU B3 ORFEREIZZNEN Al & A2 K
DAl & A3 IR ULIZSA b0y EArAT7 oty FOFR
BRI E—HU, RER LD, ThEh 19/l XU 6
ug/l LEHzniz. »

WIZ, MOATRKEBK (/D) BEERO 12 BEOHEA
EbHIZONT, FRAFNAMHAXRI bVvIu< b T 5
LEERL, F40vé XA 72ty bEEEBLR
(Table 1). ¥4 L2uvROA 72+ +y FOEREIR
ENEFN 13~19 R 5~47 g/l THY, X, £hE€h
DE— 7RO —EE 1L 0.820~0.995 K U —0.452~
0985 THotz. 28, 2 7xFty bD 1 RWEHD

214 nm IZBFBWHPART bvrsua< b7 T AT,
FERERBRTCEDY — 7 EB850DIIRL, BBTIRA
DE=7ThHolzlz0, —BENADHELZRNUERNST
otz A7xT vy FOBE, E—-I7ERO—F
BIEWNMEPZL Ao ERELTIE, OX 727k
v NOBEMAEREICBE T B BA (BN Ny FEE
T, Y450y bEXBADOMOEEZFOBENELR
HhbZE, QF4 LuryDBREICHART, 2 7x2F+
v POBEMSENIE, RENEZONE. MHANRY
Mvrua= b 7S a2B0nsde, MOKRBEERIZKYD
BABESPEDRICEAERPAETHS. LrL, B
RS ZEET 512012, BEOHMORE EEEDH
AEbEEHEUICERTIMBENHS. - BRO—
HEFBNI LR, ZOWPANRI Mvraw M T 4L
KB BEMNRAOE - MENrENETHY, ER
EOEEELBEVWEEX OIS, S0EIEHRT, ¥—7
FERDO—EEH 0.9 L EZRIWIRBEEBEROEAE
HEE2EHWREZS, F4L0 Y RUAT2F Ly PO
ERBEEZZNLZN 14~19 RV 6~8pg/l &30, X5
DENWNEIL BN, ThEDEEFEHL, F4 L0y
EXT7 Tty FOEEBEZENEN 16 KU 8ug/l &
Uiz, 2B, ThoDEEMEIX GC/MS zHWIz & &
DERME (ZhZh 17 B Tpg/l) &E&k<—HUT.
nhB, E—I7RO—BEY 09 DLEARTE4 DB
b (F4LurTc 108 A 72ty bT4E
) o0 T, AoHE 7TEROERLKLEEZDOERE
OBHRMY (RSD ) 2F k&L d, ¥4L0VT
5~8%, *7xF Xy NT8~12% TH-o1z.
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