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Analytical Method for Kresoxim-Methyl by HPLC and Leaching Performance
of Treated Wood

ZHANG Jingpeng, ZHANG Qingshuo, JIANG Mingliang, WU Yuzhang

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: UV detector and C18 reversed-phase column were used for detection. The chromatographic
conditions for analysis of kresoxim-methyl were as follows: flow phase methanol-water ratio of 85 © 15,
the flow rate of 0.8 mL/min, UV detection wavelength of 220 nm. There was a good linear relationship
between kresoxim-methyl concentration and chromatographic peak area in the range of 5~100 mg/L,
with a determination coefficient of 0.9997. The coefficient of variation and recovery of samples were
0.55% and 99.6%~101.5%, respectively. The results of the leaching test showed that when the
concentrations were 0.04%, 0.08%, and 0.16%, the leaching rate of kresoxim-methyl from Masson pine
and Chinese fir were 4.7%~7.5% and 3.2%-~6.9%, which were significantly lower than those of treated
poplar ‘107" (11.5%~18.4%). The leaching rate of kresoxim-methyl in the treated Masson pine, Chinese
fir and poplar ‘107’ were all below 20%, the leaching resistance were excellent. The leaching rate of the
treated wood with ethanol-dissolved kresoxim-methyl was higher than that of the water-based

formulation, therefore the water-based formulation of pyraclostrobin was suitable in outdoor applications
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of treated wood and wood products.

Key words: kresoxim-methyl; high performance liquid chromatography(HPLC); treated wood;

leaching resistance
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Fig.1 Full wavelength scanning of kresoxim-methyl
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Fig.3 Chromatograms of treated woods

2.2 BEEEER S T AP

K HAMRIE B o A TR e &, A [ o
AR PEE D 1K T R R HE VA VRO AT U T, DA R
NBEAE R WETH U AL KR, e filbrE 2 (B
4). {E5~100 mg/L &V I, 13BN 2 )=
87.4x+78.765, i€ HH R°=0.9997, £ AH KM

ATE

10000+
T 5000 y=87.4x+78.765 /
;E 6000 R*=0.9997 /
;g 4000 //////'
gg 2000 Ve
ol

0 20 40 60 80 100
FEKRE/ (mg L)
4 BEEStRERZ
Fig.4 Standard curve of kresoxim-methyl
Mk 7 P 1 75 KRR 6 IRTAT e AT s R LR 1 il
7910 K I T 5 D T 220 S5 R B0 8.08%, - i Ml 22
N0.04%, BFRECN0.47%: (IR EIKE N

50 mg/L FIARAEVEBOESEHERE 6 10, M 45 3R A2
5t AN 0.55%. EIREHRR AT Mg R 2 (6]
BAEARH AL, AT A

®1 BEERRGR

Tab.1 Precision of test results

kg R 75 K/% FrAER/(mg- L")
1 8.05 50.69
2 8.05 50.50
3 8.04 50.73
4 8.11 51.24
5 8.12 50.47
6 8.11 50.81
FIE 8.08 50.74
Pt i 72 0.04 0.28
5T RZHU% 0.47 0.55

E 25 VA TR 2860 2 5 1 Tk 1 TR o o 40 1)
VN0 — € JT 5 VA 5 ) TRK TR T A v A, TR —
BRI, T E bR R R, 4R
W2,

A 2o BB R 000 AR [ IR 99.6%~
101.5%, REZ 7 EHER B8 . b An, %
SN AR UHE R R LR VAR GV B2, R R R



70 KR ESEAR %37 4%
F2 HEWMEREZER 16
Tab.2 Accuracy of recovery test results 141 B n#:
~ ‘ — 1 £30.04% s
WRE AURM MARRRERY  ENGME SO DokEE 121 =30.08% =
%5 (mgL™D)  (mgL™D  (mgLD (mgL™h /% 101 £30.16%
1 0 5 5 4.98 99.6 W 3]
2 0 25 25 25.14 100.6 K 6
%3 0]
3 0 50 50 50.71 101.4 = 4]
4 29.74 5 34.74 34.72 99.7 N
5 29.74 25 54.74 55.12 101.5
6 29.74 50 79.74 79.68 99.9 0T ER A 074
2 2E A

B R, PN T I R RO B R A
2.3 KCHRF IR R A BURTA P RE

2.3 BRI R A R B 3 ORI R R I R i
T 7 190 T T W A VA Ak B A i 1 T R O 2 1K
R AR I 5.

207 mEsx% -
1 [C30.04%

16 [10.08% B +
1 E30.16%

S

121

ﬁ’

12 87

=

R Y 1074

AL EE A A Ao
El5 ZERAMRELIRCEAMERAR
Fig.5 Leaching rates of treated wood by kresoxim-methyl
of ethanol-dissolved

Bl S RoR, & b BB v K B 1R 1 0 2R %2 3 <
20%. 1T Fk B FE 05 & 5 00 0.04%. 0.08% Al
0.16% B, Ty B Fa &b B 1 9 2K 26 43 3 5.8%
7.5% 1 4.7%, K2 AL IR 25558 6.2%-
6.9% F16.0%, 1t BH ik B T 75 5 2 A% ATAZ K o (1) 3
REFFA Y, B AR & 5 BOM I 2k Z 5 mh
BN 107 AL ERM I 2 B B T 5 B AR RIS
K, 3P RS ECT B SHN17.0%. 18.4%
H17.0%, AN [F]J5t & 55 H b BRI IR 2R 28 22 03
BN

Pk BT I 1) 771 KT A 980 A 35 6 H Tk A S 2K Ak
e, wEe6FRN.

Al DUE % Ak BB R T BT R 1R 9 R F ) <
16%. Ey RAAFIRZ AR KL BEM AE 3 Fh T &2 B0 B
KI5y BIAE 5.2%~5.9 % 1 3.2%~4.7% 2 18], &

El6 BEEBEHIFIEAMAIRAEE
Fig.6 Leaching rates of treated wood by kresoxim-methyl
formulation

ELT 107 A EM TR (11.5%~15.0%)
ik T2 T 99 P A A B O 23 B TR R AR
RIEE: 72107 AR R & T B R A A F
MR . XA REZ RN 107 M8 TR b, &5
o EAA SN, KRR G REa B Z
A, AT F BB E 107 B (1
2.3.2 il FISEBIXT R M R R B
1) 751 KN 2 e s e Tk TR T T A VA 3R M YL 2 8
25, DU E 50N 0.04%. 0.08% F10.16% i
PS5 O A 9 ek B TR AE M TR R R, AR
WK 7 iR .

187
161 COZEHERETFR
] [CO#IAKIER
14
@w
10+
XK 8]
15 64
4_
24
0

L EM N 107 %

AL A A A
E7 BEERCEAMERER
Fig.7 Leaching rates of kresoxim-methyl from treated
wood

K7 o, LEEIE AT K PR AR A B
B R o v I R TR O 2k AR AR BRI, H DAL K
WM ARG SAZARRN0T TS, LB
i Ak BT 1) 900 O 3R e T 1 5 KA B 9 K K
% WK T 11 T 1) 25 B K A 11 70 AR B R M AN 2 i
R T, AT P AN B B He ] i o

= MR LB R FRR MR R A B Z AL



52 1

KNS - TR AT TG R AN € 8 0 9 T L 7 S M LA 2R A RE 5 71

3 WA i T TR A A Kb B G e 7 S B TR 9 2K 26 43 )
218 12% A1 10%"™, KTk B s Ab 28 5 R Aa FIAZ AR
IR 2 . 58T BLBT JE 25 700 Ak BB 1) 30t 2R Ak
A&, AW NN EE S FAE K A 0¥ A FE AH OG,
ik BT R 7E /K RV AR BE AR /DS, DT RS 3 P A B b Tk
L S oL AN S

SR, AW BT AR 2 — AR E AR
T, AL SZ 25700 S FE ) s v, 245 ) RIAR A AR
HAEH, 2R AAFIRRM 2 M EAER, 3
A] e S0 2 7 I R Ry T R B Ik B TG R A [
AR R I A R R 2 BAR SR R, 06 T Bk B
BETE A 1R[] 26 MLERIE 75 32— 2B IR AW I

3 &g

1) SRR MG I8 & C18 [ AH it A, Al
ik 1 s ) i 25 v (HRER) 1V (UKD =851 15
N BN, i 0.8 mL/min, A K 220 nm;
£ 5~100 mg/L 5 [ N, A5 Akl 4k v R ECH
0.9997, LMK REE, HHHEMRNERREH
0.55%, b FIIAR FIU 2 99.6%~101.5%, ik
K B RE R AET R s, nl T K B I A = A
3T

2) 7E KA R ) 5T 3 20N 0.04% 0.08% Al
0.16% I, L5 2 FTAZ A Ak B A 1308 2% 356 0 ) HE
4.7%~7.5% F13.2%~6.9% 2 [8], 107 #% Kb HLAF 1R
RBRLE11.5%~18.4% 2 [f] . 3 b b B A4 v ik B4 i 1)
TR ZFLINT 20%, HUR KB LS .

3) ZEEVEEAEF K TAE AL A T R A 2
FUL R B AR T T, TV AR Tk A T R R Ak
T2 AT 107 1 Y00 5% 26 w5 T 1l 550 K AR AR BRAA 11
TR, RITE A M 1) 45 K 38 1k ) 751 Ak 2 R A4 A
S IE ALK BT, o] T A b B M R H
il o

EEP e

[1] Goodell B, Nicholas D D, Suchultz T P. Wood deterioration and

preservation: advances in our changing world[M]. Washington DC:
American Chemical Society, 2003.

(21 27738, BUpis, Eout, 5 . BRIKERR TR E bR R A Tk ik J 2%
BOHI). AMERELHIA, 2022, 36(1):87-91
LAO W L, DUAN X F, LYU B, et al. Development path of China
wood industry under the targets of carbon dioxide emission peaking
and carbon neutrality[J]. Chinese Journal of Wood Science and
Technology, 2022, 36(1):87-91.

(31 ZRME. M e bk i T PLB R A B JES 1 R 3 2 P e [D]. bt b
TR, 2017.

[4] WIS, e, TRET, A5 PRI T e e b A 1) B A A BE
P[], AR Lk, 2018, 32(6):9-12.

JIANG M L, LI X W, MA X X, et al. Durability of wood treated with
preservatives containing propiconazole, tebuconazole and copper by
field stake testing in China[J]. China Wood Industry, 2018, 32(6):9-12.

[5] BXEE . BB Strobilurins T AE 4 (K B it & BB A W03 LT 4L [D].
BRI AR TR 2, 2008.

[6] Bartlett D W, Clough J M, Godwin J R, et al. The strobilurin
fungicides[J]. Pest Management Science, 2002,58(7): 649-662.

(7] ks, R, SRR, A — R AL IR B AR TR 7 I 70 R L o
J7i%: CN112476682B[P]. 2020-12-03.

[8] ZF<i. 39% HY Bt ok oA 1 8 7 771 o 8O €3 20 A D). BARR 24,
2016, 15(1):22-24.

LI J P. Determination of thiophanate-methyl+kresoxim-methyl 39%
SC by HPLC[J]. Modern Agrochemicals, 2016, 15(1):22-24.

[9] SRAER, AEMME, BRPENE, &5 . A0RH (il vk Rost ke I /) 522 v Tk 4] i A1
R e R 5% BA [J]. 424, 2019, 58(4):285-287
SONG T W, XIONG S, CHEN H H, et al. The detection of kresoxim-
methyl and thiafuramide residues in wheat by gas chromatography[J].
Agrochemicals, 2019, 58(4):285-287.

[10] ZEBRAL, AL AR 40% I BRI T « R 1K YRR e ] 3 P 77 o 80U AH £
BT[] T ARAG T, 2011, 38(3):136-137
LI X H, ZHAO C H. Analysis of kresoxim-methyl and difenoconazole
in 40% WP by HPLC[J]. Guangdong Chemical Industry, 2011, 38(3):
136-137.

(1] 0 —2, B AR M. et s E ROl L, 2012.

[12] JHHHEE, % HI5E . m RO i DI E 2 1 R K% = WAk BROR 1D S 1
AE[D). A4 T0Mlk, 2013, 27(1):54-57
XIL X, JIANG M L. Carbendazim and triazole leachability evaluation
in treated wood[J]. China Wood Industry, 2013, 27(1):54-57.

[13] ZEWeSC, RGN, o B 5 . S Al = A LB B LA e il 7R T e R 1
fE[]. Mol B, 2017, 53(3): 147-153.

LI X W, XI L X, JIANG M L. The leachability of five kinds of
triazoles and their copper triazole formulations[J]. Scientia Silvae
Sinicae, 2017, 53(3): 147-153.

[14] ZHANG J, Kamdem D P. FTIR characterization of copper
ethanolamine-wood interaction ~ for ~ wood
Holzforschung, 2000, 54(2):119-122.

[15] Kartal S N, Brischke C, Rapp A O, et al. Biological effectiveness of
didecyl dimethyl ammonium tetrafluoroborate (DBF) against

preservation[J].

basidiomycetes following preconditioning in soil bed tests[J]. Wood
Science and Technology, 2006, 40(1):63-71.

(AL #UA)



