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Residues and dissipation dynamics of tricyclazole and
azoxystrobin in rice plant and field

SONG Shiming, CHEN Zhaojie, WEI Jie, DENG Cheng, TAN Huihua, LI Xuesheng
(Institute of Pesticide & Environmental Toxicology, Guangxi University, Nanning 530005, China)

Abstract ; [ Objective] To study the residues and dissipation dynamics of tricyclazole and azoxystrobin in
rice plant, soil and paddy water. [ Method ] Rice samples were extracted with acetonitrile or dichlorometh-
ane, the extracts were enriched and then analyzed by high performance liquid chromatography ( tricycla-
zole) and gas chromatography (azoxystrobin). [ Result] The limits of quantification( LOQ) were 0. 05 and
0.01 mg + L™, the average recovery rates ranged from 78. 5% to 100. 8% and 73.9% to 109. 7% , and
the relative standard deviations ( RSD) ranged from 1. 0% to 12.9% and 3. 1% to 12.9% for tricycla-
zole and azoxystrobin respectively. The dissipation dynamics of tricyclazole and azoxystrobin residues in
rice plant, soil and paddy water fitted the first-order kinetic equations. The dissipation half-lives of tricy-
clazole and azoxystrobin in rice ranged from 2. 4 to 13.1 and 4. 3 to 16. 1 d respectively. [ Conclusion]
Tricyclazole and azoxystrobin are both easily degradable pesticides. The sensitivity, accuracy and preci-

sion of the detection methods all meet the requirements for pesticide residue analysis.
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1 #MREFE

1.1 {XFE5iXF

Agilent 7890 A AR €4 315, 7 H, 4 SR A ) 5%
(ECD) (2 E Agilent /A 1] ) ; Agilent 1260 755 %5 &k A1
B, B MG &5 (UV) (£ [E Agilent 24 7] ) 5
JA3003 73 M K- ( EiRS B R AR A PR A ] ) 5 1H
TR I (IR BE ST AR ) 5 Vortex-Genie2 i iEdik
fr (R H AL E PR 5 A R A A s Hei-VAP Jight 7
KA (18 Heidolph 23 w] ) s #I{X TDZ5-WS (X 4X
I FRABRAT) 5 + ZFLE A A B B (3 Su-
pelco 2] ) s Milli-Q &l /K AL (S&[H Millipore A H]) .

w 2} 98. 5% () =R FRE S F w oA 99. 5% 1
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g« L7 Z3Rmg - mE R 7E S (178 ) ; CNW Bond
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(CNW 2 F]) 5 LI S BE AL Al AN T K G B2 B
Yk o Al OB e A 2Rl ) ) B2tk o

1.2 #&iNAENEL

1.2.1  Honegh) & R H K R ORI KRR i
60. 0 mL, X2k 7 3 Hr i 4k ik 5, WA UE W T
250 mL ZUE 500k 2, A 5. 0 g AN, #5530
FH30.30,30 mL 5 HGE ZE L 3 IR, B IR ZE L 2
min, i KGR ERING G IF @ 2B, T 45 C
vy ol S e e 7 N L S s S DRI A
MR OTEEAZRS mL, i 0. 22 pm HHLUEM, T
RN R AE T

T A 8« B AR - A A 10,0 g, im A 40
mL ZfEPRGHEEC T h, i A 5.0 g SALEN, i€ 1
min, F4 800 r + min ' 454 F .00 S min, B 20 mL I
T 45 COMF T RS T, = PR T 12 [ A
ST EER R O ER 2R 2 mL, 11 0.22 pum A
HLUBHE , T/ I DR A R

IR REAEAR : HERA PR IBUREARAE 5 5. 0 g, LA 30 mL
NG, 5% 2 min, T4 800 r - min~' M F .03
min K FIEREFS REA 5.0 g AL HZE R R,
Bt AR M 20 mL 2 JiF, 212K 2 min, T 4 800
v+ min ' ZME R ELL 3 min, A BT, WE 1 min,
FrE ST, B30 mL EJH R T 45 C & P iEziE
T, 1 4 mL BB 2 I, Rt

Fik MG 5 mL Bk e CNW NH, [ A 2 B
P R TET A 2 W B O SR T i A B iR R
VTR, P 5 mL SE PRI 4 W, W s AR
VEMEW, T 45 C AT BeZEE T, = FR w5 14 ik
FES I R B IR SR EAR 2 3 mL, i 0.22
pm A LIS, TSR ORAE, FR
1.2.2 BS54 ZFRRAIRAR G Rl 5514
JEFE . Agilent ZORBAX Eclipse XDB-C (4.6 mm x
250.0 mm,5.0 pm) ;#5325 °C, FEREAFN 10 uwl;
WA A A ChH R, WA B oK i Oy 0.8
mL - min "5 K I K 245 nm; SR SE R R B
V(A): V(B) =60:40,

W T I P SR B A D 25 F - €354 . HP-5 7 0
BAEH (30.00 m x0.32 mm x0.25 um) ; 5 A
(4 99.999% ), fH A, i 3 mL - min~';
HERE R 270 °C A5 #8322 300 °C, BIRAS 30
mL » min~" ;A 1.5 mL - min ' JEAERE 1 LR
Wi FIEREE 100 °C L f74% 1 min, 2420 °C + min ™' FH
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g - hm ™) SRR RS 50wt T A 7E 43 BE A (1 7K
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21 .30 d REAKFEFEMRAES, THIZ5E 2 h J1.3.5,
7.14 21 .30 45 d SRAE T IEFIFT H KRS

IR FERE IR ) R4 - B /NK R 6 ~ 12 A4, BT EiUH
TV KRG SRR 1 kg LE VIREIR AT, SR DY 431
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IR SE i, = PRI R R T B () 5
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Fig.1 The standard curves of tricyclazole and azoxystrobin

2.2 FENRBE ERERBEZE

FE 1 2.2 AUERARMETR , = B 8 B T A 7K A
(HERR A K S 42 38) v i Kt BR (LOQ) 43531
0.05 F10.01 mg + L', = Ffns 1085 B 15 1) €033 [ I,
B2 FIE 3, shnEloge g iR (3 1) R, 7E/KH
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Fig.2 Chromatogram of tricyclazole
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Tab.1 Average recovery rates and RSDs of tricyclazole and azoxystrobin in rice plant, paddy water and soil
K2 . P’ [l % AR s
(mg- L") 1 2 3 4 5 FHE M2/ %
=ERME O MERR 0.05 84.7 117.1 110.6 94.2 97.4 100. 8 12.9
0.10 103.4 91.6 88.4 85.1 78.5 89.4 10.3
1.00 93.7 100. 4 88.9 93.3 99.2 95.1 4.9
A H 7K 0.05 81.1 85.0 82.4 79.8 83.0 82.3 2.4
0.10 83.4 83.2 82.0 84.3 92.8 85.1 5.1
1.00 80.2 82.0 81.9 82.0 82.1 81.6 1.0
43 0.05 85.8 80.6 72.7 75.3 78.0 78.5 6.4
0.10 85.1 88.8 84.8 85.9 85.6 86.1 1.8
1.00 89.5 84.5 83.7 89.6 84.2 86.3 3.4
WERNE  FERR 0.01 115.8 104.3 99.6 111.8 111.6 108. 6 6.0
0.10 93.7 106.0 118.9 93.4 86.4 99.7 12.9
1.00 83.5 99.3 95.3 100.7 98.0 95.4 7.3
FE K 0.01 73.8 77.2 74.6 72.5 71.2 73.9 3.1
0.10 113.2 106. 1 115.6 112.8 101.1 109.7 5.5
1.00 82.7 91.6 79.6 80.6 87.8 84.5 6.0
-3 0.01 78.9 78.4 67.4 78.8 74.6 75.6 6.5
0.10 89.5 88.1 97.5 76.1 88.2 87.9 8.7
1.00 84.3 101. 1 95.5 86.2 84.8 90.4 8.3
2.3 ZIFMANIEEERRYE RIS 112 F112.8 d, )& T 5 M A< 2y (1), <30 d) .

PR T TR I A /K R A AR L R K R A g
IRl 1 BRI A a5 R L% 2 fIEl 4, R2 3£
B, e 7K RBAR AR R K R - 338 v = A% e 0 5 T 1 10
G R e ) I o 1] e S 111 e N N2
FRBIRTIRG JRUEE 3 1l iy 2000 1l v, = A e o K A A
BRI (1,) 4338 2.7 2.6 F12.4 d, 7EAG H
K 1,53k 11.6 7.2 F19.2 d, fEH3EF 1 ¢, ,
A3R 13,1105 F1 11,2 d; 88 1 6 78 7K R AR Bk P
(), 5300 9. 1.4.3 F16. 1 d, ZERG K 1,53
HINT.2.4.9 6.2 d, 76 IR ¢, 50500 K 161

FH &1 4 AT, = PR 8 T TR T E 7K A AR PR Y
JRAG O G e e  (H R AR TR . 38 3 AT it 2N 5
3 d, AR R = BRI Y B A AR GK 82. 1% ~97. 1% , Jifi
2555 d, R PR O B R A I S R R 53.8% ~ 90.
1% 76 = i) A+ SEFNAF K56 b, R 77 09 )5 46 Ut
TR (B de ~ A1), = FRme i ms 15 g 75 + 58 0
T K i B B A e e, i 24 )5 14— B A 0 5 1 1
TE 4 b R AR 2 R S51. 4% ~ 78. 2% FiI
69.9% ~73.6% , 7] U, R fft e A AE — 2 I 25 57, W]
RSN T =N RN 7oy G I e i S PN = S
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Tab.2 Dissipation kinetic parameters of tricyclazole and azoxystrobin in rice plant, paddy water and soil
12 Fiin HiA e sh f124 05 AR RE(R) iy d
=3 HikR IR T C,=1.541 9¢ "> 0.905 0 2.7
IR vh C,=5.410 8¢ "> 0.958 6 2.6
MR IGIR C,=3.764 5¢~ " 0.941 4 2.4
F5 7k I C,=1.034 8¢ " 0.976 2 11.6
WK C,=0.292 4¢ % 0.856 9 7.2
AT I AR IR C, =0.403 4¢ " 0.874 1 9.2
+ 35 I VR T C, =1.858 6e " 0.990 2 13.1
WK C, =0.748 0e " 0.963 6 10.5
AT W R C,=1.589 3¢~ 0.948 5 11.2
IR T i HiRR I C,=1.023 8¢~ 0.946 4 9.1
N SGS C, =1.947 0e ™' 0.944 7 4.3
SRRV IR C,=1.116 4¢~"'™ 0.874 6 6.1
F5 7K I C,=0.577 5¢ %% 0.994 5 7.2
iR C,=0.192 2¢ 1" 0.949 7 4.9
AT I AR IR C, =0.260 8¢ "™ 0.952 4 6.2
+ 55 IS C,=0.773 6e " 0.9255 16. 1
W e v C, =0.273 6e " 0.987 5 11.2
A VLI IR C,=0.562 4e """ 0.958 4 12.8
1) C, At izl R EZA TR A, mg - kg™ 50 K et d,
—— BT = AR K
301 o= spm bk S0 AW R
_25] 45
= 20 | —’? 4.0
%‘; , 235
g 15| 230
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=0 E 20
& 5 215
0| e = n ® 10 KV\
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1 1d
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o 121 06 4
&0 10‘ 05 '
% 08 04 ‘
it
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£ 04 0.2 ‘
02r 0.1
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id 1#d
25 [ o = TRt 4
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Fig.4 Dissipation dynamics of tricyclazole and azoxystrobin in rice plant, paddy water and soil
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Tab.3 Dissipation rates of tricyclazole and azoxystrobin in rice plant, paddy water and soil
K% RS P/
1d 3d 5d 7d 14 d 21 d 30 d 45 d
ZEME MERE I 95.0 97.1 99.1 99.6 99.8
iRy 15.0 82.1 96.9 97.7 99.2 99.7
WOV REE 92.2 97.0 96.9 99.0 99.7
fEHAK  TTHEMET 18.5 31.9 51.1 57.2 76.0 83.7 86.7 94. 1
WK 54.0 85.9 91.9 94.5 97.5 98.1 98.7 98.9
MRV RIE 50.3 72.2 87.3 88.7 93.3 96.6 96.9 97.9
13 TR T 15.5 35.1 37.9 38.0 59.2 64.4 80.6 92.7
TRy 25.8 27.8 32.4 42.5 78.2 78.8 86. 1 99.9
B REE  15.6 28.1 44.6 44.8 51.4 66.8 72.6 96. 4
WATEEE AR Nt 27.5 48.2 53.8 74.7 83.0 83.1 92.2
iRy 19.2 86.6 90. 1 90.2 95.7 98.6 99.5
BIRTLG/RIE  28.6 40.3 81.4 89.5 93.3 94.9 95.6
K VT 10.2 38.9 46.9 43.5 69.8 84.4 93.3 98.9
R 21.9 58.8 64.0 90.5 91.1 97.4 98.4 99.4
WARVLIE R 471 76.4 86.8 91.9 95.4 98.2 99.0
+4% TR T 19.8 39.0 51.9 66.3 73.6 77.9 83.1 87.7
R 23.4 45.4 47.8 64.7 73.1 74.0 87.2 95.7
R ITIA /R 38.6 41.6 59.0 69.5 69.9 77.0 82.4 95.0

1) 2R R0 R G K TARIFR,

3 iS4

AR SO IE RS T 2R FH A0 TRORE € 3 12 A<k
T 43 0 I R K R AR R HE KL v = BRI
WA T T % B P T O I R R, R o
I BOKE 5 B YA A AR 24 5 BR AG I PR HE AR B3R

T Sh AR 25 SR R W it 25 ok (25 %)
TR FEAE R A AN TR, ok = A5 1A 7R i T s 7 398 %
FE K R B BT —E e, — IR 7Em 7 K7D
FAG IR i K R AR R v 0 2B 2 0l Ry 2.7 .2.6 FH
2.4 d, FER K ARG B 400 R 11.6.7.2 Fi19. 2
d, 78 F 3 b A2 T 430 13.1,10.5 A1 11,2 d; 1%
PABRTERS T A VD R ZR VR 7K R A AR o 9 2 52 11 40
B 9.1 4.3 F6. 1 d, 7e/8 H /K H G2 1 0 31 o0
7.2 4.9 6.2 d,7E T b gk 24 B 161 11,2
F12.8 do JEMFSh AN E 25 SRt R WY, = PR A
W TR R 12 & T o B A A 24, I it 245 /5 % B K
FETREL AR A 2 4 1, () BRF A A G SCHR i 1B = 2R e 7E 7K
Rt R IR AR AR R A gy
PR /N T 30 do 2 3 d APk =AY
WEARR K 82. 1% ~97. 1% , i 25 )5 5 d Rikk b ms i
TS P WA 33K 53. 8% ~90. 1% , T 2 A 450 Fin g 2

ISR
o

SEORE RIS 5 d = PRI B G 10 A i 5 2
T 65% , EH NN ] RE S AR ALTE 7> BEI HEA Tt 25
Jiti 7 s ZEM IS ) A 56, -5 U i) U A%
PEA 9o = B R BRI AR R 1) DR R DU I
i, ELAE KRR A FE KR 338 b = 3R 4 B A5 0L
B e T W Tl i, 28 8 D i DR = BRI A A 2K
o O B e, BRI 2558 i it 24 75 5, =36
MRS B ELA 505 1 P9 e, E T 38 i WK AR 45 TR L
MR MAC 5 I 1 oA T == A e AR T i K+
FORBE B R (MRL) , IR AR SCA5 SR ) S 31 1l
SE = PRI T T P A OK ) MRL 3 — % 9 B
FHAE

S 3k
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