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Study on the photodegradation characteristics of mefentrifluconazole

ZHONG Yanru, KONG Lingru, SUN Xiaofang, WANG Minghua, SHI Haiyan"

(College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to clarify the photolysis law of mefentrifluconazole, a liquid chromatography method for the residue analysis of
mefentrifluconazole in aqueous solution and soil was established. Based on the above method, the kinetic parameters and influencing
factors of the photochemical degradation of mefentrifluconazole in liquid phase, on glass surface and on soil surface were systematically
studied, and the photolysis products in acetonitrile were identified. The results showed that the photolysis rate of mefentrifluconazole
decreased with the increase of the initial concentration. The photolytic rate of mefentrifluconazole was faster under both neutral and
alkaline conditions, and the degradation rate was the slowest under acidic conditions. The half-life of mefentrifluconazole was 32 times that
under neutral conditions. It was found that pyraclostrobin could inhibit the photochemical degradation of mefentrifluconazole, with the
inhibition reaching the highest level when the mixture ratio of pyraclostrobin and mefentrifluconazole was 2: 1, and the half-life was twice
as long as that without pyraclostrobin. In addition, both Fe** and Fe® showed inhibitory effects on the photolysis of mefentrifluconazole, and
at the same concentration, Fe’* showed a higher photodegradation inhibition level. The photolysis rates of mefentrifluconazole in different
organic solvents followed the rule of acetonitrile > methanol > ethyl acetate > n—hexane. The main photodegradation products in acetonitrile
were 4 — [2-hydroxy—1 — (1H-1, 2, 4—triazol-1-yl) propan—2-yl] = 5 — (trifluoromethyl) benzene—1, 2-diol, 2 - [4-phenoxy-2 -
(trifluoromethyl) phenyl] = 1 = (1H-1, 2, 4—triazol-1-yl) propan — 2-ol and M750F005. Mefentrifluconazole is a pesticide where
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photodecomposition happens easily in the liquid phase and on glass slides, and with more difficulty on the soil surface.

Keywords : mefentrifluconazole; photolysis in liquid phase; photolysis on glass surface; photolysis on soil surface; photolysis products
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1.1 X5k

Agilent 1260 # = S0RAH G35 UV A 8% (5%
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35 - DU AR A/ A 7 B[] HR BT 3% A (36 ] AB SCIEX
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SRHEABRA D

SATRIE TR AR T it (J5 6 70 %K99.1% , #2[5] Dr.Eh-
renstorfer GmbH 23 ] ) ; MM ik BT i s o o (L i 20 5K
99.9% , 7% [F] Dr.Ehrenstorfer GmbH /A~ #] ) 5 £ ({4 1%
g, 2 E TEDIA A H) s LI LR O g W IE C b
(OrHral, KBRS bR A BR A A ) s &ALk i
iR 72k (43 r i, [ 2 4 2 300 A BR A ) ) 5 o A
(pH 6.70, A HLHk 2.76 g - kg™, BH B 3¢ ¥ 12 22.6
emol -kg ™!, VLI LM BB )

2% PRSI Clark—Tubs 28 i T 3% (fk 27 4k 25 30
B e A VR ANl 56 ofE ) %65 3 9% 43 (GB/T 31270.3—
2014) Fe il , {6 F AT K P I ST OE pHAE.
1.2 {XEE&1E

HPLC 43 #r 4 1 : Poroshell 120 EC-C18 i kT
(4.6 mmx150 mm,4.0 pum) ; PEFE R 20 pL; FE7RE 35 °C;
WA R 2 G - 7Kk=70:30(V/V) 3 i3 0.3 mL-min ™ ;
DK 230 nmo 78 035 S5 S 98k P e £ R
A1) 24 10.2 min.

LC-Q-TOF-MS/MS 43 b7 6 1% Fl st 1% 25 4 4 R

(D) 3 25 F . ik 4 Agilent Poroshell 120
EC-C18 (2.1 mmx50 mm,2.7 pm) ; i sh4H A 9 0.1%
H R KT, B 2 5 1% 0.2 mL-min™' s BEIR 40 °C; ik
FEHE 20 plo 18 BB VR FE )Y : 0~5 min, 5% B; 5~
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20 min, 5% B~30% B;20~30 min, 30% B~95% B; 30~
35 min, 95% B;35~38 min, 95% B~5% B;38~40 min,
2% B,

(2) Bk 46 R AT RIS 55 1E 125 5 (ESIY) F 4 5
K, HATEFE K 50~1 000 m/z; B HLE N 5.5 kV;
B IR EE Ry 550 °C 5 A (R T & o 650 L-
h' s HEFLHL R R 30 V5 Rl BB 5Ll 40 eV 55 15 R R
35 psi(1 psi=6.9 kPa) . £ 2 4FEFhEFT— IR R G FE
FFRUE , LUR N 0 HT RS HERATE . R PeakView
L2 3% L g A 7 7 1 3 B
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ToeRE AR L. 25 T550.1.2.3.4.5,
6.8 I EURE 1 mLL, HPLC K60 375 ¢ rb 520 il Tk 7 s
B o B BRGNP 3 A
1.3.2 pH X 52 8Tk TA7 WA ' i 14 52 il

FHR TR 5 9 pHAEL S A 4.7 .9 (28 MReRs S e ik
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RISV, BT A g, 328, B RuE R
S, pH A 7.9 AL FES 5 F55 0.1.2.3.4.5.8.15 474
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MR MR 3T .
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| D SR VA &= A W Y Y K e A W 3 L R o ) . P
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ke HEE . OBR CBRFE S  BURE 1 mL, H AW
TLMA T mL 5 EF G 0.22 pom BRI, R

R RS0 g - EERE S F 50 mL B
HL A 2 mLZK AT 20 mL ZU % , 1R 5E 10 min J5 #8735 20
min, ZFAIINA 3 g @ALEAFN 3 g TooK B BREE , T4 JiE 5
min, FFRAE S 2B 10 min )5 ,4 000 r-min' &0 5
min, B8 mL FIH T 100 mL B , e 25 k&
Wi T, 2 mL O A1 0.22 pum JEAR, F50.
1.4.3 #omiel it

TEZS FUKAE A S3 t Hh  C kD AR A 1
VERS W, K FE R A BS Invk J 4 0.05.,0.1,0.5.5 mg- L™,
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R R PRI, HPLC A I - 135 i [l %, B4 ik
BEEE S,
1.5 #iEabIE

SETRUIE AT MR T TV L I TR RN R SR T ) D'
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2.1 SEEAE M ERIE
2.1.1 JrikeREA ek
HPLC X G Ji Tk T W8 v 75 TR FR) 40 &5 SR e W

1£0.05~10 mg- LY [l A, LA S Bk 17 nae 0 1 AR (y ) Ay
DALFR , LABT IR BE (o) R A A, $U5 B9 Ze vk [l 9 )y
TR y=171.31x-4.248 6, P& ZEL(R?) 7 0.999 5, 5
S AT A P Y 5 WA TR R M DG R R Tl A A R
BTk .
2.1.2 Jy ik R FIHERA

SRk T A 7E K g e A S (i SR DL R
U, RS0 LIRS TRk 12T MR 7 7K A s e
4 0.05~5 mg - L™ I ) F- 25 [B1 IS AE 102.2%~107.4%
Z 18], FXFFR AR 220 1.1%~4.0%. 5 5 Tk T2 e e
S PR N R 0.05~5 mg - kg I8 S 2 ] i R AR
86.7%~92.1% Z [1] , KX A5 AW 25 1 2.3%~8.3% . &
S TR el 2 7K A 3 o ) R IR ¥ B (LOQ) ¥ oy
0.05 mg-kg '
2.2 SURBRE MR SRR
2.2.1 WAV X SR R Tk A e S A 1) 5 i)

TEANTRIRI AR B2 25T, SRR T WA A R ) '
Flf AR AT BT 25 5o TR D A AN ()] 4 W B v Y
HAEIIFE A — W J12 0B, DO -G S35k 2)
KB RIIRT 0.94. Uk R MR IR 1.5,
10 mg- LB, HOGAE 70,23 5109 1.9.2.3.2.5 min, &
Rk T AR P o2 02 246 i 2 ) B A ) R T a0 e
il T B W) A VR B2 O TR T 32 Pl T 2 UK
Tk DT A SR (IR B DGRBS AR L A B8 11 R A {4y
SRR 5 T Y e B RS K] SE S A IO
REV /D, B R REAR . JH A S R B,
FESE AP REURS S5 AT, Pt A el 99 S A i 2 B 2 L) 0y
YRR T T AN T R, B (AR P I T e ) 0B
Z BT DGRBS D AR RS
2.2.2 pH OGS SRRk BT A i 118 5

FESE AN BRI R L 3 FlOR[E] pH 2504 T S0 Sk B

R 1 SRBE MWK PR T E YRR AR R E

Table 1 The average recoveries and variation coefficient for mefentrifluconazole in water and soil

Bl i [ Recovery/% AR ff 2

Sample Additive concentration 1 2 3 4 5 SEHI{E Average value Relative standard deviation/%

K 0.05 mg-1.”! 107.8  103.6 97.5 99.4 105.4 102.2 4.0

Water 0.1 mg- L 102.0 105.2 100.7 98.7 107.2 102.7 3.3

0.5 mg-L™! 107.0 99.8 103.4 102.9  105.1 103.6 2.6

5mg- L 109.0  107.9 106.0 1064 107.5 107.4 1.1

R 0.05 mg-kg™! 87.4 96.7 92.4 76.8 80.2 86.7 8.3

Soil 0.1 mg-kg™ 86.8 94.6 76.1 84.4 92.2 86.8 7.3

0.5 mg-kg™ 82.5 98.8 93.2 88.4 97.6 92.1 6.7

5 mg-kg! 86.9 85.6 88.8 91.6 88.4 88.3 2.3

1% WHART]
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Table 2 The photolysis kinetic parameters of mefentrifluconazole at different initial concentrations
W HR e SR Bl 7155 B AT R (k) FRH(T) P AR(R?)

Initial concentration/(mg-L™") Kinetic equation Rate contant/min™ Half-life/min Coefficient of determination

1 C=1.269 3 0.37+0.02 1.9+0.1¢ 0.947 2

5 C=4.226 3¢ ™ 0.31+0.02 2.3+0.1b 0.9728

10 C=9.825 5¢ %™ 0.27+0.01 2.5+0.1a 0.992 6

TE:a b o [RRAL A HAT 5% KPR BB T,

Note:a, b, ¢ represent the significant difference at the level of 5%. The same below.

MR SRR AP — Bl T2 0 R . SRR T TR A
6] pH ¥ W G 2 1 2 S8R 3. ikl
5 mg - L A% S UK TR AR 7R A [] pH ISV P ) D A e 2
22 50 0 3% 7E pH=T Iy P PR 554 T S5 7E pH=9 I B
F T B R R 25 TN, T 43 5128 4.4 min
3.6 min, 7€ pH=4 (R 1L 55 1F T FEff et , T2 138.6
min, A2 PR SR E TR 1Y 32 %, BRI A A R 1R
TR G YOG o JBUERTAT BRI B | TP Y B R A AE
KA OH™, TE 5 HME IR G T 5 7 e i S el 2k, Bl
AV pH T KR R A R A R R
TR AR A O BT, T A S S A S R T T o1

2.2.3 M R P o S R T A Y AR 1) i)

AT TR PR TE 3 A [] 94 R ) bk s Pk T T 2% 1
TR S — W 10T, R IR T 0.98(5%
4) o BEFEIRI], nHk s Tk AT TR -2 410 o] S R TRk TR 1A 1) 0'
it 14 A A P T T - S BT TR AR TR 5 A Sy 22 1 A 41
il A FH 35 S 35, T 2 X HEZEL A9 2 435 o e ok 17 1 2
I ) S ST TR 4 S A AE R T T 3 T SR SRR AT A
BAFRVTI -5 nal Pk T T 174 52 T B B vy S T oy et
PR3, DT AT 1) T 253000 K 4%

2.2.4 Fe Hl e Xof 58 Fp Tk T W S At 1) 52 i)

Fe™ i1 Fe> X 58 F8U Pk 17 A 75 TR AH FP 1) D' Al 52 i 245
ROLIE 1 TEE ARSI, U TRE TR A 8 DG A T
M 27.7 min H4 101 £ 346.6 min, 2 B0 1E A, A0
il V5 FH B e e 2 ) 184 0 i 48 K 5 7t 1R IV 2k v o v

®3 SRBAMERRE pH Z MR P HILBENNFESE

Table 3 The photolysis kinetic parameters of mefentrifluconazole

at different pH buffer
o e — . = Z (R
s hep g ST gy, WEREUED
pH - . Rate contant/ . . Coefficient of
Kinetic equation . Half-life/min .
min determination
4 C=4.586 3™ 0.01+<0.01 138.6+4.1 0.949 7
7 C=4.5112e"" 0.16+0.01 4.4+0.1 0.9818
9  (C=5.113 8" 0.20+0.02 3.6+0.1 0.996 6

x4 FRAKEWMBER T SAMERHNEENTZESH
Table 4 The photolysis kinetic parameters of mefentrifluconazole

at different pyraclostrobine concentrations

BINKIE oy gy s oD WERM
Additive i Kinetic Rat tant/ (Tin) (R*)
concentration/ . mte ¢ e C_Or}, Y Halt-life/ Coefficient of
(mg-L™") cduation i min determination
0 C=4.435 8¢ 0.342+0.02 2.0+0.1c 0.9257
2.5 C=4.753 6" 0.188+0.01 3.70.1b 0.995 7
5 C=4.815 8" 0.197£0.02 3.5+0.1b 0.986 7
10 C=4.999 1™ 0.171£0.01 4.1£0.1a 0.992 1
400

350
300 [
250
200 [
150
100 |

50r

L3 Half—life(T,,)/min

0 0.5 1.0 5.0 10.0
e & Concentration/(mmol - L")

7 ) — Y T A A Ak B ) 22 S 0
* indicates that the difference under the same concentration was
significant, the significance of the difference in the figure was calculated
by T—test.

B 1 Fe™ Fe™ Xt SUEEE M R AR B A0 L iR+ R AR R0
Figure 1 Photolysis half-life of Fe** and Fe** for

mefentrifluconazole in liquid phase
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Table 5 The photolysis kinetic parameters of mefentrifluconazole at different organic solvents

sl St sh Jy 2y AT H (k) EREHA(Tin) g ZE(R)
Solvent Kinetic equation Rate contant/min”' Half-life/min Coefficient of determination
2 Acetonitrile C=4.916 4" 0.091+<0.01 7.620.1 0.963 6
F B Methanol C=4.707 3¢ 0.049+<0.01 15.1+0.3 0.979 7
1E 2% N-hexane C:=4.955 9" 0.004£<0.01 173.3+2.4 0.9859
% Z,Ti Ethyl acetate C=5.238 4% 0.005£<0.01 138.6+1.6 0.998 3

1% WHART]



T, AR AT

0.61 ()Pl 1a

Qi‘*ﬁ“‘i-j;~i—————*
04r
03+

02f

0.1F

e Concentration/(pg-cm™)

(]
100 150 200 250 300 350 400
4B B 8] Trradiation time/min

(b) L3k

00 50

——3— 33+

e Concentration/(mg-kg™")

S = N W A L N
T T T T T T T 1

02 4 6 8 10

g RET [B] Irradiation time/d
- X - W)/ IR

2 SEBEMWERRREMTERAR LR
Figure 2 Photolysis of mefentrifluconazole on glass surface and

soil surface

(El 4c) , A B G SEETE R, AT REiE— 20 R AE
C—OFRW A =R £, 774 m/z 235.074 5
Flm/z 70.041 5 W% 2+, TR € AL &40 C o 2—
[4—R A B -2 - (=3 P L ) R AL -1-(1H-1,2,4— =Wk —
1-3E) N -2-8% ., L&Y DGm/z 379.124 1) 7E 6.589
min b 0% (] 4d) , 2466 0 B BERAE G PRI &
e R BAR T R B RIS T m/z
271.078 5.m/z 223.075 5.m/z 70.041 3 5% &5 ¥ v iy
HFS W Z5 4 m/z — B0 B2 LS D S M750F005. BR
B A2 4 JR) (EFSA) 2 7 i 1B O¢ T M750F005 J2& 7K
PR R 0 AR5 B IR AE LI B RO G R fif
R

PE— RS B.C.D 45t =X, HEWr T4
Rk TR AE 2 VS W T BB ORI AR (E5) o &
SR Tk DT WA AE 2 W R ) i T2 R A T K iR
A EEBUR AR ILA SN o STk P e ] DL B
ST AL G Cs ] BB SE R A R Tk o T 2R A
M750F003 (m/z 288, & HIZK H1 G R fift 7= ) AR AE 5
FRRAIN ), E AR IS RS AL A B
A BESCTE L M750F005 , P48 — R Tk fit i 24 | 2040 i
5B,

1029
100 10.313
(a) —A
13.939

80
§
>
5
E
b~ 40
=l

20

0.785
o A =L
0 2 4 6 8 10 12 14 16 18 20
F+J [8] Time/min
10.302
10or o 13.920
(b) ~A :

80 9.155
&Q
>
E 60+
5
E
b~ 40
=l

2010

0

0 2 4 6 8 10 12 14 16 18 20
ff 1] Time/min

b A S GBI , B LS B, C LG C. DN
M750F005.
In the figure b, A is clofluronate, B is compound B, C is compound C,
and D is M750F005.
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Figure 3 Total ion chromatograms of TOF-MS of
mefentrifluconazole standard sample(a) and acetonitrile after 1 h

light irradiation(b)
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Figure 4 Secondary mass spectrometry of the photolysis products B(b), C(c), D(d) in acetonitrile of mefentrifluconazole (a)
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Figure 5 Proposed photolytic pathways of mefentrifluconazole in acetonitrile
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