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(HEFR = AT ) A 375 g-hm (1.5 R 7 ) I B A A — A S K 2y 3~4 Y, R i O TR i 22 38 B 0 I R MAC 1) B ik )
PARE T 23 R A, B Y24 5 AT 7 o SR KR G T 56 119 8% B 5o 1.102~4.230 mg-kg™, 21 d R fERE R 0.082~1.813
mg kg™ 1] -3 P E TR Fe 458 LSRG Hh ( <0.005 mg-kg™).
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Residue Dynamics and Safety Evaluation of Saijunmao in Tobacco Leaves and Soil

WANG Xiu—guo, ZHANG Qian, XU Jin-li, XU Guang—jun, ZHENG Xiao, SUN Hui-qing, LI Yi—qiang”
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Abstract: To assess the environmental safety of applications of fungicide saijunmao in tobacco, the analytical method and residue dynamics
as well as final residues in tobacco and soil were investigated. Tobacco—leaf and soil samples were extracted with methanol/water(70:0, V:V ).
The extract was partitioned with petroleum ether and dichloromethane successively, and cleaned up on a florisil column with an
dichloromethane—methanol mixture( 1:1) before its determination by high performance liquid chromatography (HPLC) equipped with an ul-
traviolet( UV ) detector. The average recoveries at spiked levels of 0.01~5.0 mg-kg™ ranged from 90.50%~93.84% for green tobacco leaf,
88.19%~91.90% for dried tobacco leaf and 88.34%~93.04% for soil, with relative standard deviations(RSD ) of 1.72%~2.79%, 1.83%~
4.13% and 2.00%~2.71%, respectively. The limit of detection(LOD ) was 1.4x107"% g, while the limit of quantification(LOQ ) were deter—
mined as 0.01 mg- L™ for green tobacco leaf, 0.01 mg+L™ for dried tobacco leaf and 0.005 mg- L™ for soil, respectively. Results of saijunmao
degradation dynamics showed that half-life values(T,,) were 2.85~3.44 d in green tobacco leaves and 2.77~3.26 d in soil, respectively.
The final residues of saijunmao in dried tobacco leaves and soil were determined after the third and fourth application at levels of 250 g-a.i.+
hm? and 375 g-a.i.-hm™. The final residues were 1.102~4.230 mg-kg™ 7 days and 0.082~1.813 mg-kg™ 21 days after the last application in
dried tobacco leaves. Meanwhile, the residues in soil were not detected.
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AN TRB AT o BERRSE) I AL RO
o, X AR | B A B 80 25, A X K R 2R
St AR R O AR R L 02 R U B AT R AR
TARCRP . BER 3 T 209k 12 8 08 FH B v ph A
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Waters 2695 WA (A5, 45 L2/ Ma il #s (UV ) (3£
[5] Waters 23 1] ) ; BSA323S B T4y 2 —HFRF (i
-+ Sartorius A ) ; BSA323 Bl 702 —HLFRE (Fi
+- Sartorius 23] ) ; BLUD PARD WSZ-200A 7! [a] jig =,
e (LilE—fERHCAPRAF]) ; Advantage R TiE
EEZERAL (18 Heidolph 23] ); T-25 basic ULTRA-
TURRAX = HAE Y H SN (TR E IKA AR,

WERE 2 (4iE>93.5%) K 20% A i E#
(WP) il EEIRAE DR Ak A It YRS Ry il
A4 Ry o A el Herom ik — S0P e A&
HZRAN L, BT A K 28K
1.2 HEREIE T

RIET 2010—2011 4, ArHIEILARE F ST
WA KV AT, RIS R IR 25 &
PRAF DS T o I EY B (FRAE 100) .
IR 2550 BE TR 1 20% nT YRR o IR Hb AR/ N X 30
m®, §i A 3 I, B 666.7 m* 7K it 50 kg FE 25 -
1.1 mx0.5 m, /NX A RRVRFE AR B mHES , ZINX 22 1]
BRI T, 2 PN

1.2.1 W AR

209 W5 TR 1% AT PR ) 4% A 208 53 375 g-hm™
(L5 R D) Sk TR A - A it 24 1
WA Tiizh)a 2h & 1.3.7.14.21.28 .35 42 d fifi
HURSEMRE b A R &EBAL AR, BN X AR R AR AR
AT 50 F, UIRRSR 43, B 200 g F-20 CIRAE -
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WRELHEADT 1048, REEEADTF 1 kg, i
53, BAFE 300 g F-20 CLRAFRFI . [R5 RAEMHIT )2 4
BEAs FRE AR R
1.2.2 2B AL

20% V5 T4 1% AT M0 ) 4% A 208 53 250 g-hm™
(M7 R ) A 375 g+ hm™( 1.5 F5HER S R i) Sk
THHPRIEA - A TG 55— Uit 2y, it 2y 3~4
U2 IRl IR 7 do 9l Tse —Witi2h s 7 .14
21 d SRAEKEROLIAM:, BEALFRAE ST 100 fr,
BT ZEE BE By R 3, A 200 g, -20 C
PRAF s [FIRRAE 0~15 em IR E4E, RAERAD T 1 kg,
43, FAFE 300 g =20 CHR-AT o A1 RAEMR M- F1 1358
25 FARE AR T RE
1.3 A E
1.3.1 $#2H

JR A e A0 PR B 2o A B e AR R
20.0 g, MRS 4.0 ¢ T 250 mL B O =N,
A 80 mL FHEE/ /K (7:3,VIV)IRZEEE 1 h, g, vER
40 mL I8 T 250 mL s S H, A 20 mL
10% AT, MR 40.30.,30 mL A7 ik #E L,
FEEAMEEE SRS 40,30 .20 mL @ BEAE
B, A @M BEA RO T 150 mL Fickeffirf, 45 C
Wi i 1,2 mL A e ik .

RN MEBRIFRIL 20.0 g 1 48FE T 250 mL
JEE T = AN, A 80 mL FREE//K (7:3, VIV ) k7 it
B 1 h, 508 MERR R 40 mL W T 250 mL 43k e
S A 20 mL 10% 8 ACERTE IR, KU 40,3020
mL BRI, B9 @ P LA U T 150 mL
e, 45 CHe4ain 1,2 mL FIEEEZS, 3 0.22 pm
TR o
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4531, 2 mL IEEZS , 2 0.22 wm JEIERHINE
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Waters 2695 JRAH 35X, H7 /MG R (UV); (2
BEFE Waters SunFire™-C18 (5.0 pm, 4.6 mmx250 mm);
TLBhAH A I EEK (60:40,V:V), % 0.5 mLemin™; A1
30 °C; Rl K 280 nm; #FFEHE 10 pL. AEULEAET,
WE TR DR B B[] 47 16.4 min,

1.3.4 trifEh gzl

K FHAMRZE € i o HERPREX 0.01 g(+0.7 mg)BEFH
PRI 2y, R B T 2 28 2 100 mL, ] FP B 2
e TR o) BT v 49 31 o 10.0.5.0,1.0,0.5,0.05
0.01 mg- L™ WFRIE AR, #2 1.3.3 5 S04
L EIE 3 IR ISEREUR AR AR (i T R R Ah
AR AR E 4R
1.3.5 5 al e

X5 FAEEIRI R L SR L s N 3 A4~
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VR T 1.3.1.1.3.2 Fl 1.3.3 35597 Bt 740 . Bk
JEEE 5K,
2 ZER511R

2.1 &MSEE R HR

WE TR AR A 0.01~10.0 mg- L™ ¥ B il N
WA TET R oy ) 55 B R B () SRR AR AR G, [T 7 72
y=64 171x+499.42,R?=0.999 6. 1% ) 118 1% 1 45/
frth i 1.4x1077 g, SeflRka vy . fiEAEI: 0.01
mg L7 FHHH 0.01 mg- L7 13 0.005 mg 17,
22 FEMARESREEE

WERH S ICRSE e 1, SRR LR 1, 78
0.01~5.0 mg-kg™ USHIZKF- T, SFE - rp g 1 5 1Y) -
P 1E 2R 90.50%~93.04% , A XTI 22 (RSD ) Ay
1.72%~2.81% 5 M i Ff 0 TR 5% 114 - 2 11 S R

88.19%~91.90% ,RSD 4 1.83%~4.13%; |3
1 1S 35 [BNCR Sy 88.34%~93.04% ,RSD 2 2.01%~
271% . ¥IFFEARZ5% B IS HE 2K
2.3 BEREREMN R T ERREEDS

2095 TR 1% AT b 71 4% A5 R 43 375 g +hm™
SR TR -BIAE AREZS 1 Ik, W2 e Ve A
R 5% BR T A sh A B DL I 2 AR 3, 1L
A T T A VR e R e e R S T R TR
12.398 ~ 18.075 mg-kg s fi2y 3 d J , BE R AL+
(5% B R 5.431~8.269 mg-kg™, T 358 1) 50%
14 d Ji, iR 90% . 1125 I g 3 4 9 3 - 39
FHIGE PR 1) SRR TR Bl 0.057~0.144 mg-kg™'; 24
3d )5, TIEHEER AR R E N 0.032~0.047 mg-kg;
14 d J5 , IR T 90% ;21 d J5 , FIAEW L+ b
IWE A A0 5 Y R ARG HE ( <0.005 mg kg ™)

12T A S A (38 2) B S R I - 39
PP E TR 1 T R A B — Bl 1 2R R AIE . 1L AR VR
PRAE A i e D S 1~ 5 1 2.85~3.44 d, 1235
HRREE N 2.77~3.26 d AR IETR AR 25 76 L3R Y
RS S AT BE TR e 8 T 2 B A 24 o X TR
SIS T E R S TE K R P B R AR S R R A TN, B
WE TR A K R AR T R A Ol 2.3~2.6 A E L
BErh AR T R 4.4~4.5 . SZAH L, BERE R TE
S g AR R AR P R K 7R g
()2 2 A AR R R i, (AR R
TN, W R T iR AR T

YR — Rl R iR ) S TR, W Rt )
SARPAE SRR AR N, AL T B SR A .
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Table 1 Recovery of saijunmao in green, dried tobacco leaf and soil samples spiked at different levels

g AT/ Il /% A Al e
" mg-kg” I 2 3 4 5 I3/ % i 2/%

i AR - 0.01 96.17 90.47 95.22 92.78 90.55 93.04 2.81
0.1 92.23 90.65 93.78 94.24 91.10 92.40 1.72
5.0 88.92 89.87 93.85 89.75 90.12 90.50 2.13
Tt 0.01 90.54 91.32 90.47 85.40 83.22 88.19 4.13
0.1 92.56 94.38 91.45 89.87 91.24 91.90 1.83
5.0 90.55 93.24 89.78 88.25 86.79 89.72 2.72
4 0.01 90.55 93.47 89.54 88.27 87.81 89.93 2.51
0.1 90.01 92.55 91.43 95.87 95.36 93.04 2.71
5.0 88.46 85.43 88.32 90.01 89.47 88.34 2.01
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Figure 1 HPLC chromatograms of (a )saijunmao standard, (b )soil sample, (¢ )green tobacco leaf sample and (d )dried tobacco leaf sample
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Figure 2 Residue dynamics of saijunmao in tobacco leaves
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Figure 3 Residue dynamics of saijunmao in soil

e, -3 pH Hh 4.0, H MR F i 2.71% 35011 0]
S V-SRI Ry 22 °C TR VSR S 28 Co BRItk
ZH0AERTE 5 2 9 3T, B SRR/, Kb
R RN R IE H o DA DR 2R 44 ] S 8 4 v O R
HRAFAEZE S
2.4 EEREEMTEFHFEKSE

20%ME T 15 I 8 390 F AT 38043 250 g hm™
1 375 g-hm™ 557K FHARRIE K - M2t 24 3~4 ¥,
Fta 2 IR 7 o O TRT ST IR P R A 1 B B R
S5O 3. HA RUR ST 250 g-hm il , BE R YKt
2ja 7 d, VERE AR A AR s 1.102~3.436
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mg-kg, 14 d BfJ7 0.988~2.752 mg-kg™', TWifE 21 d B A HIWERE IR

WERE, 7 0.082~1.813 mg-kg o FLARUNI 375 WRATR S B, B 25 - rh R BR A 245 7 A
g-hm™ i 2, KU 5 7 d, BERDEAEAM AR B i LR R b A ik 3] 50%0~80% o MR 5 5t —
g 1.754~4.230 mg kg™, 14 d I} 7 1.302~2.925 mg - B, FIRE A FVED , Hom Tl fS5 25 nt A, [RIAE S
kg™, 21 d B FR AR 0.878~1.793 mg-kg™c RUE  BELtd mifad B 7SR5 I = B L 2 T RLRE
25 714 21 d, INAR IR PIAE PRI LSRR S R R AR ER R 2 ol TR AN A, s e S

R 2 EERAMEMFLERNK B EBHE TR

Table 2 Dissipation equations of saijunmao in tobacco and soil

T GEOy Hh sk %A TR AR REL xEid
- 2010 2R C,=12.174e00"% 0.943 2 3.44
Wirs C, = 10.582¢ 02 0.986 0 3.30
2011 7R €, =10.326e 2" 0.973 0 2.85
WEE €, =10.568e°" 0.976 4 3.35
-3 2010 14 C, =0.120e 2% 0.906 3 3.00
T €, =0.061 6" 0.940 3 2.77
2011 4R C,=0.090 4e022¥ 0.9349 3.26
k] C,=0.063 3¢ 2% 0.994 6 2.77

®3 BEXEEMHMTEPFNREKXES

Table 3 Final residue of saijunmao in tobacco and soil

e o e ARUHEZEEERIK ILi%/mg kg™ /g ke
A Jiti 2y /g hm™, a.i. 2L N v o o T
2010 250 3 7 3.021 ND 1.829 ND
14 2.012 ND 1.321 ND
21 1.788 ND 0.101 ND
4 7 3.436 ND 2.038 ND
14 2.752 ND 1.432 ND
21 1.813 ND 1.011 ND
375 3 7 4.230 ND 2.423 ND
14 2.541 ND 1.514 ND
21 1.594 ND 0.972 ND
4 7 4.044 ND 2.657 ND
14 2.498 ND 2.925 ND
21 1.336 ND 1.324 ND
2011 250 3 7 1.102 ND 1.294 ND
14 1.232 ND 1.015 ND
21 1.355 ND 0.082 ND
4 7 1.414 ND 2.142 ND
14 0.988 ND 1.521 ND
21 0.340 ND 1.024 ND
375 3 7 2.093 ND 1.754 ND
14 1.578 ND 1.302 ND
21 1.793 ND 0.878 ND
4 7 2.470 ND 2.241 ND
14 1.547 ND 2.112 ND
21 1.194 ND 1.125 ND

ND: K4 H (Not detected ) .
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25 J5 () B 7 d SR G A 0 v v R S 1) B B R
1.102~4.230 mg-kg™, [H]Fg 14 d (5% 4 &4 0.988~
2.925 mg-kg™",21 d 7 0.082~1.813 mg-kg™, fx 2 5% i
i Pt A YR it 245 HE R WA [ B SF 1) 49 2 1717 2 i ok R

H AT FAO/WHO X 48 H v g8 127 5% 1) e K 5% P
PR (MRL)FE H R , P 0 00 A A o M B S R
HR MRLAEL . 3 0 a2 WA male S K 7] TR 2 A 2
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BN, AR AR PR A A lb AT RSk K e B
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