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Application of Solid-phase Extraction to Quantitatively Determine
Cyproconazole and Tebuconazole in Treated Wood Using Liquid

Chromatography with UV Detection

Teruhisa MIY AUCHI Mitsunori MORI Katsuhiko ITO

Solid-phase extraction (SPE) procedures were developed to avoid interference during the quantitative
determination of cyproconazole and tebuconazole co-existing in wood extractives. Five species of
wood were used, Japanese cedar (Cryptomeria japonica), Japanese larch (Larix leptolepis), Yezo
spruce (Picea jezoensis), Sakhalin fir (4bies sachalinensis), and western hemlock (Tsuga heterophylla).
Methanol extractives from the heartwood of all wood samples, except western hemlock, interfered
with the quantitative determination of cyproconazole and tebuconazole using LC with UV detection
(LC-UV). SPE with Oasis MCX was effective in avoiding this interference. This method also reduced
the time and volume of mobile phase required for LC-UV, since wood extractives with long retention
times were also removed.

Key words: solid-phase extraction, wood
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Table 1. Quantitative determination of cyproconazole and tebuconazole in wood extractives.[J n=30

W& 0.1 mg/g

Spiking level: 0.1 mg/g

W 0.01 mgg
Spiking level: 0.01mg/g

0oo0oooooD
Cyproconazole

ooooooog
Tebuconazole

oooooooo ooooooo
Cyproconazole T ebuconazole

ratio (%) SD 0 ratio (%) SD ratio (%) SD ratio (%) SD
g 118 2.0 105 0.6 233 13.4 95 26.0
Japanese cedar
ooom 103 0.4 108 0.7 96 5.0 194 15.8
Japanese larch
goom 108 1.1 111 1.0 131 0.6 221 2.1
Yezo spruce
0000 . B
Gk 100 0.9 49 2.3 20 2.6
oogo 101 1.6 101 1.6 102 45 110 34

Western hemlock

000000o00o0oo
® Ratio of quantitative amount to spiking amount.
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Fig. 1. HPLC chromatograms of cyproconazole and
tebuconazole, which added to the methanol extractives
of (A) Japanese cedar, (B) Japanese larch, (C)Yezo
spruce, (D) Sakhalin fir, and (E) western hemlock, at a
concentration of 0.01 mg/g. Black arrow: cyproconazole,
white arrow: tebuconazole, grey arrow: tebuconazole
overlapping with the matrix peaks.
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Fig. 2. HPLC chromatograms of the extractives (lower), of the

extractives spiked with cyproconazole at a concentration
of 0.01mg/g (middle), and of the extractives spiked

with tebuconazole at a concentration of 0.01mg/g (upper),
after SPE with MCX. See Fig. 1 for key to figures A-E.
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Table 2. Average recovery of cyproconazole and tebuconazole from wood extractives using SPE with MCX. (n=3)

0O0000.1mgg
Spiking level: 0.1 mg/g

00000.01 mygg
Spiking level: 0.0 1mg/g

oooooooo oooooood oooooooo ooooooog
Cyproconazole Tebuconazole Cyproconazole Tebuconazole
oooooo oooogo oooooo ooooogo

Recovery (%) SD Recovery (%) SD Recovery (%) SD Recovery (%) SD

0o 103 0.4 98 0.6 94 3.5 97 3.4
Japanese cedar

oooo 100 3.9 98 0.4 94 1.5 99 3.4
Japanese larch

good 100 2.1 97 2.0 94 2.1 101 1.9
Yezo spruce

oooo
okl e 100 3.5 95 3.4 98 1.1 105 2.6
ooono 99 25 94 1.9 102 1.2 103 42

Western hemlock
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