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JTE A 1SR RO 30% JR e WP 255 0.7 ,14 21 .28 Fil 74 d(BCR ) 15 NS L3 14 1 % s 25 S e & 5k
B [ 25 RZSE IHEZS i 1000 g « hm ™ H2 1 YA, 5 /E S M1 398 o 1 JEL A OB 53531 2 0. 54 il
0.25 mg « kg™ ;2SI 19.9 125, 4 d WK iE A SAR SRR 2R B 1 0. 04 mg - kg ™' (TP AS5R R
HER 0,14 mg - kg™ LEE Z R AR E S P Y Bk B BRI (MRL) 52 4 0. 05 mg - kg™ T
ANSHER 0.20 mg « kg™ 25 AR T 1000 g - hm ™, AR FEATHEZY 1 UK. 24 BRI TE 20

KB A ASIRE IR USRI (i (GC-MS)
HESHES: 48178 SCHERARERGD: A X B4 :1001-411X(2014)01-0069-04

Residual dynamics and residual limits of triflumizole
in ginseng and soil

CUI Lili'*, FENG Zhiwei’, GAO Jie', XU Yuncheng', WANG Chunwei',
(1 College of Agronomy, Jilin Agricultural University, Changchun 130118, China;
2 Institute of Special Wild Economic Animal and Plant Science, CAAS, Changchun 130112, China;
3 College of Agriculture, Yanbian University, Yanji 133002, China)

Abstract ; [ Objective] The research aims to achieve the reasonable application of triflumizole in Panax
ginseng. [ Method] Field trial and gas chromatography mass spectrometry were carried out to study resid-
ual decline and final residues of triflumizole 30% WP after being sprayed in 0,7,14,21,28,74 days.
[ Result and conclusion] The results showed that the original deposition of triflumizole was 0. 54 and 0. 25
mg - kg ' respectively in ginseng and soil ;the half - life of triflumizole was 19. 9 and 25. 4 d respectively
in ginseng and soil. The final residue was 0. 04 mg - kg™' and 0. 14 mg - kg ™' respectively in fresh root
and dry root, while the sprayed dosage was 1 000 g - hm ~>. Based on many factors, the maximum resid-
ual limit (MRL) of triflumizole is suggested to be 0.05 mg - kg ™' and 0.2 mg - kg ™' in the fresh root
and dry root respectively. Application of triflumizole should be just once in every growing season, and the

practical dosage should not be over 1 000 g « hm ~>. The preharvest interval can not be determined.
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FApE M ( Triflumizole ) /& H A 5K/ 7] F 1979 4E
T 1) — Tl R A AL T 2 202 A £ T ot PP A 1
R, e — i AREE IR B ) N I AR T X
¥ R SRR AR TR T I TR A &
B IR R R, R SO R
AR B AR, (EAE YA 2y 7 R 0 2 PR S5 R A
M52 31383 500 FCER R AR 0 22 TP A S
8 R TR0 UK R B AR O L SR B
S50 SRR SE KR B2 2 A R Ty vk e %
AR ER LAE NS 5k B 4. AR SC LSO
OGBSI BT T BUA M TE AN SR S g i)
B B B3

1 MRS

1.1 s

m AR 5 AR TS NS

%% . Agilent 6890/ Agilent 5973 < HH {4, 1% i 1%
IX(EEZHERA ) (AL FEHL(20 000 r/min) |
SIHHL(FERE] IKA) (RE-52A Jief% 78 KA ( L 5R
AARACES T ) 43 B R TR #E BROKE (Florisil ©
1 000 mg,6 mL BEAH ) i F RS 4 L.

W) 20 F e WP (w 2l 30% ), 96 AR
i (w 2 99. 5% ) bt B8 wl Rt IEC ke N
i | M 45 i A AL R X S AR R 28, K oy — 7%
K A (T 140 CHE4 h JEBE T TR &
).

1.2 FHik

TRIGAE ARG TS ANV B ek A\ S b
#E47,2010 427 J] 2 H R HH U 55 4855 4T 24,
N ERA 15 m’.

1.2.1 EMahARE SRS Ik ASE
KM 1 Wit 25, 2 R A 50 B Al & 1000
g - hm P FIZs (X R, 3 RE A 1Eiti 24 )5 I Fa N 0
(TEMEZ) G 20 EEA RN T B 2 h Z ) 7 .14 .21 28,
74 d(WORIA) 43 FERAE. BN X FRT FALRHLS 55, B
TR 0 ~10 cm, PUSFERFE 1.0 kg [FIRAE 2
FRE A, BREEFRICIEFE — 20 C 2500 T IR A7
1.2.2 &R GRE S RG240 5535 1 000
g - hmH1660 g+ hm™>, 3 RELE,Hizh 1 K. K23
FIO B SR 8] it 24 5 21 .28 .74 d(WERI) Lok
FEFAAE DR AT (1 7 ¥ ) F A sh 255
1.2.3  XAF69 5 & R ST R IR
e, NS HAETRA S w4 pL {855 5 13 40 C
HETJ5 3k 40 H (380 pum) §ifi , & FRIC 1 kg 2 EHrRil,
T =20 ~ - 16 CHM T IRAFE . 23K BRI
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Z M+ 58 10. 00 g FHEMRH, A 30 mL ZJiF, 513K
PLH R AT 2 min. 43 5i0KE N2 F0 4 SR O A A
P = (A PG = e &8 40) Halig, inA 20 mL
MBS 2 BB , BRI — TRl U8, DB R 3 2175 1 1
5], & T HHE 10 ~30 min, fif £ i AH 5 KA 7850 53
JZ. 10 mL B R HUAH T BIR A, 78 40 C
TR R AR I T WERINA S, 0 mL P i
VAR (e A, TIOMR Uk < B o 2 B R A 22 e AR ]
AHZERCREE F A S mL N - F Ok (AR I 1
9), FEFEW MW FMA S mL N - IOk, 325
. e B 2 LR TN R S, S R A B A
FEW B2 Ze 1T, 37 BB A BRI A 5 mL
PR — IECRE (RFREL 1:9) ¥ 2 YR B2 Uk 1) 15
TR, VRV AT AT, WSO VR AE e 2 78 AN L Tié e 78
FIEF, 02 mL IE G e 2, (G
1.2.4  GC-MS B 4&M @ikt HP-5 9B
BHFE,30 m x0. 25 mm( NFE) x0.25 um(fRJE) s F25F
WIERE 120 °C4#45 1 min, 10 °C/min F+ % 260 °C J5
PR%F 10 min, B B, SRR RS 250 °C, e
Al 280 C, & TN A T(9=99.999% ) , i # 1.0
mL/min; BV 29 mL/min, AT 1 pl,
HERE T R KA A3 A, Bk vh R 172 250 Pa, 4E
i 0.75 min J5HF . &+ b+ 3% U8 (ED)
70 eV ML EGRE R, IR AER B [A] 8 min. SIM 4% 25 1
WA, B TN em/z 73 \m/z 278 \m/z 287 ,
Hom/z 73 hE R T
1.3 HEEItHE

% B e N A
A, - Cy oV, -V,
Ay M-V
X IR P A 255k B R (mg - kg ™' ) 54,
FE AR R A 25 i T R (Hz) 5 A, AR AR
VTR P A 24 ()T AL (Hz ) 5 €, AR TARIR R
Hh I A 24 %) BT R B (mg/ L) 5V S R B AR
(mL) 5V, SR ZE AR (mL) 5V, SR HURE IR
i (mL) s M R FREBUNFE S B (g).
1.4 #RAE ML HEFMEWERNE

4 100 mg/L 560 B M A 7 i 45 9 IRE 1 B 0. 01
0.05.0.50.1.00.5.00.,10.00 mg/L 1y¥rE THEW,
Fie 28 RIS T IE A T IR, SRR S A,
DAETRTAR (y ) AR AR L DLEERE 5E (o) SR AR R AR AR
HERN LR, 15 FRU R PR A R E (0] U5 5 R R AH DG ZR 4R

A3 HERR AR S 0 B IX Y +398 10,00 g, A2
10. 00 g 75 FRHFE , BRO HH HERR I — 2 2 110 9 TR e
PRUEVS IR, {5 75 0 52 & 53 %453 51 2 0. 05.,0. 10,0. 50

X =



51

BETAR , 45 « FR P TE NS0 1 b 5% B sl A5 A0 B BRI 71

mg - kg ™' % EIR PSR A B A R EA T S, A
IR BEE 3 A AT 1 A% B 35 bR - 2
[T 3 YR R R AR s v 2 (RSD) )

2 HERE57MH

2.1 #nifE g g AN B R

AR TR P A P 2P [T UH 7 R y = 39 958« +
1913.9,R* =0.999 6, k7 i1 28 4P 1, 32 ) 45 1
PRAEMRTE 0. 01 ~ 10 mg/T A& R AFZRME. AR T7 251
SRS H BT ik 4 0. 002 mg/T.

450 ¢
400 f
N 350
= 300¢
X 250
£ 20l
& 150}
100 ¢
50
0 2 4 6 8 10 12
wOR ) (mg - ke')
BT e e Hh 2
Fig.1 Standard curve of triflumizole

MFE 1 Fa] O, Ji R MR AE 0. 05 ~0.50 mg -+ kg ™'
RIS KT, ~F- 2 0] i3 N2 AR 4 38 op 23 Sl 7E
80.1% ~106.6% 82.0% ~87. 8% 2 [a] , }o X FrE
2 (RSD) 451k 4. 33% ~5.77% 2.82% ~5.77%.
T R e AT R 1 23 B ROR RO A
W IR 5 R 25 5% B O3 T 25K

F1 WEMEASLERER DS R
Tab.1 Recoveries of triflumizole in ginseng and soil
T ya—— B
(mg - kg™") = RSD/ % o RSD/%
] g/ % [ e/ %
0.05 80.1 5.15 82.0 2.82
0.10 96.6 5.77 83.3 5.77
0.50 106. 6 4.33 87.8 5.34

2.2 MEMEHESMRLKERE

30% FAEME WP 75N S AR K 38 v (1) 14 i sh 745
TR 48 W28 X B e 5 [ UH 407, 19 1 B il sh 25
P R 2 Pl LA W SR M AE NS | L3 b A
IEF AP 1252 C, = Coe ™ L AT SR
'CHJE ﬁ\/ﬁ:*ﬂi Co %H%ﬁgﬁéﬁﬁ T1/2 =In2 k" ﬁ%
e NS A3 5 0 19.9 F125. 4 d, )R T
DREMRARZ (T, <30 d) (£ 2).

JEi - ER 30% FUAME WP AE NS K+ rh
i 2R IR 25 R AE A S A KA 1 Ik
A 3 30% Fp e WP, U503 A HE 25 4 FH A7) i
(660 g + hm™*) FIEFH (1 000 g - hm ™) 4R ok 5

TP A RAG RN 0.04 mg - kg ™', FIEFR AN
0.014 F10.028 mg - kg ' (3 3).

K2 REMEASRRELERHERDS
Tab.2 Residual dynamics of triflumizole in ginseng and soil
ANZ 1%
/d FREE/ MR/ KBRS HER
(mg-kg™") %  (mg-kg') %
0.54 - 0.253 -
0.45 16.23 0. 164 35.18
14 0.29 45.18 0.110 56.52
21 0.23 57.91 0.115 54.55
28 0.12 77. 14 0.111 56. 12
74 0.04 92.07 0.028 88.93
MM €=0.048 1e "™ €=0.208 9¢ 7™
X RE(R) 0.950 2 0.954 3
El/d 19.9 25.4

1)J#E255 1000 g » hm >

®3 AEBEASRRLIBEFHSLEXEE"
Tab.3 Final residues of triflumizole in ginseng and soil
mg - kg™
ASH R
e/ d
| Il | Il
21 0.024 0.23 0.110 0.115
28 0.023 0.12 0.047 0.111
YR ARAH 0.04 0.014 0.028
1) T I3 SR ORI E 0 F 37 £t 660 g - hm ™ il iy 77 £t
1000 g - hm™>.

3 WHitEEiL

P 1000 g - hm iy 1 Wk, R4 ECh
30% T M WP 75 NS AR S 4 58 b i R i 2 101 o
WA 19.9 F125.4 d,/NTF 30 d, Jg§ T FEfife 2. H
TENZ IR R R 0.04 mg - kg™, AR 44 B]
3.5 kg BEAS I 1 kg T ASHHE, AFHIEAS
T 3 7 e R A P RS, A I S T N S v T
AR B 0. 14 mg « kg™ PG, £ U & 43
R 30% FEpE M WP 7E NS EE AR Hh 1) e 8% B PR
{E(MRL) Al Jy 0. 05 mg + kg™, T2 1) MRL
AR E R 0.2 mg - kg™, 7EASAE K M5 HAth A
RIS it i 25 8 A F 1 000 g - hm ™t 2 1
U ML B B i v M2z 51 25 (CAC) A A5 75 3 1A e 1Y)
5 H VAR (ADD) 5 0.05 mg - kg ™' fi i
AR 60 kg, o EL AR H 8 ARG AR B
h 1. 028 6 kg, AP A R 0. 032 7 kg, ASTE
Hw & H Lo Wi 220, DL B ok 1550, A
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3. 18% , JUFRU R A TE N A4 PN B 27 B i K AP gk B i
5y MLRs = (ADI {} x60) +3.18% =94.34 mg - kg~',
I IR B M 7E N 2 AR PR MRy 0.05
mg - kg™, TS MRL Jy 0.2 mg - kg™ Jt A4 3
1, /NT R B A b AR VR B B RBR B B . [ AR
(http // ec. europa. eu/food/plant/protection/pesticide/
index_en. html) F1&f [E (http: / www. mfds. go. kr/in-
dex. do? mid =19&seq =46793&cmd = v ) FL3E F FH M4
TEANS M R IR B BR AL 0. 10 mg - kg™, 1
e nFER HAS R H A3 e H e
TEANS IR AR E . BARTESE R A4 B
HLRE FUDA M (Y 5 BRI LBl 2 mg - kg™, BEEI7E R
S H W HE FARF R 1 mg - ke ™' R K
AR IRRIIRAL | mg - ke, A2 o
(i f A% R BR A MRLs 7£0.5 ~5.0 mg - kg ™' 2Z [i],
FE N H A i R T TR R S KRS Y
5 B PR AR

A R AU @5 B BT (GC-MS) #E47
L, 325 ¥ e A A R R SR R Y 20 BT R I 5 A, 7B
A AR 2 58 B 03 B 4 7 ¥ H B RO i
SURH T AN SR {SCGZE e R, mT LA T IR
WeAT R (3% 5 23 B ALRE , XA il 45 e b & W &
R R, Tk ) [ Bt 1 A B H A A
T80 e S AP 1) J IR HH R B2 0. 01 mg + L7, %R0
[l i # 5 80. 1% ~ 106. 6% , AH Xf b5 #E f 25
2.82% ~5.77% ,FF5 5% Bl 2K 0T 9 A ey
B BRI 7%, (R N R IE T R MR K R B S AR
HH PR R SOBORH £ 3 A I v i 3R B I 24 1 AU
(T BRI 7 5T AR B R R I GC-MS
T3 EEAGIN N2 v 60 A 1) ke P I A i DA
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