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Determination of thifluzamide residue in peanut and dietary risk assessment
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ABSTRACT: Objective To establish a method for the determination of thiafuramide residue by ultra performance
liquid chromatography-tandem mass spectrometry, and investigate the residual properties and safety of thiafuramide in
peanut. Methods The samples were extracted with acetonitril, and cleaned-up by QUEChERS. Then, the residues of
thifluzamide were analyzed by ultra performance liquid chromatography-tandem mass spectrometer (UPLC/MS/MS),
under electrospray positive ion using multiple reaction monitoring (MRM) mode. Results The thifluzamide had high
correlation coefficients at the range of 1-5000 pg/L, with the correlation coefficients between 0.9998 and 1. When the
spiked levels of 1, 500, 2000 pg/kg in peanut hull and soil, and the spiked levels of 5, 500, 2000 pg/kg in peanut plant
and peanut kernel, the spiked recoveries of thifluzamide in all samples were between 75.5% and 107.9%, with the
relative standard deviation (RSD) less than 10%. Spraying 1 times during growing period of peanut with 150-225 g

a.i./ha of 240 g/L thifluzamide suspension concentrate, the maximum value at risk quotient of thifluzamide after the last
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application for 14, 21, 28 d was 0.0013. Conclusion This method is simple, rapid, sensitive, which can effectively

overcome the interference of impurities. The dietary risk assessment results show that 240 g/L thifluzamide suspension

concentrate is safety with the above application.
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risk assessment

1 51 &

I IV Pt Jig S W98 3 T I (thifluzamide), J& 0 WA B i
KRR, HAMRNAE SRR, B F R
MIZRIEBE AL A, TR 2R EYIR %, 112 B K
P, 226 Aed . MAE. B meE, DR RIPSXE
PVt I G AN A T 80 O R I i A A A A o A
F#% B3 PR & (maximum residue limit, MRL){#, ¥ GB
2763-2016 KiEVEKEERZTERT S Y MRL {H} 7 mg/kg,
TERER B MRL {E 0 3 mg/kg, 425N 2 mg/kg?, HA
H 52 G F ML BE R BRI /ERE K 59 MRL 0 1 mg/kg, 5
Y EN 0.05 mg/kgl) o R KU AR I, 264 K pe AR s
FONMIPIIPEA TR, H RS 0.0327 kg TP

I I FE] A 47 6 T 15 1k T i 146G 0y vk 22 Fh 2 B, i
FH 458 22 19 2 AR € 0 e O e RO A (i ) kG
MRS 2 BN R T, ik, Ak, REER .
TP iR 1) 1 A5 TR A €L R E P AR I P e 1)

SR BRI, AR IA Iy 20 2 2 D 6 R 2 3211,

TESL PR AR R 53 AT I A AE — RE 1Y SRy PR, RSO 3 A
IE ST .

AT 2 6 A R AR R AR A R Ak, N T
TE LS5 1E B TR, SR B e S8R (3 - 53 05k o i 1k
1% (ultra performance liquid chromatography-tandem mass
spectrometer, UPLC-MS/MS)Z [z i i I (multiple reaction
monitoring, MRM#ES, Faril ek e 7E 4628 i 5% 78 1
Widridie FESNE ZIEHRIN, QUECHERS Jyididfk, R
VERCHMREEE I, LA G KU DA AR B4t

2 MRIEEE

21 UE5EHF

Waters H class #3080 €3 (5 Waters /A2 #]);
UPLC/Xevo TQ-S = PUMAT BT {3 (B L W5 55 5 R, 36
Waters /A ] ); CK2000 =5 38 £ 2 U AN (FLEEAR A= W R
FiA B2y H)); Laborota 4000 efficient Ji€ 4% 2% A& X (1% [
Heidolph 22 #]); Milli-Q #B4i/K{ (3 E Millipore A H]);
QL-901 HEWRIR G #5 (LI T ILAR DR AL S 1A PR D) o

CIEOr s, K REHERHE R H); 2.
R (%4, S5E Fisher A F]); JL/KMBEREEMgS0,, K
AT KU A28 B2 AT FRA 7D, N-P 2k 2, % (primary

secondary amine, PSA). fi#/k % (graphite carbon black,
GCB)(_ L% A\

240 g/LL W I P e 2k 7 1) RIS ke P fde A 24 b v o (i
=96.0%, AIEREFEFERRITELAH).

Ay HFRBAREAL4S 5.00 mg T 50 mL AF# @A,
MG MITE R B2, Bkl B&E N 100 pg/mL bR
WA, T 4 CHAM T IRAE . H WL b R AR A 5 TR
% 0.5mL F 50 mL A&, FHOEEREZE, ISk E
A 1 ug/mL BIRA R E TAER
2.2 HEREIT R

240 g/L BEUK I B IE ], 2 Azl IR ah
150 g a.i./ha, EFHER 225 g ad/ha 4635 1 ¥R 2 K2, Jiti
ZylaIb e 7 d, FEALFRYE 3 R E A . FREALIE R AR IR WK it
Z)5 14, 21, 28 d AELERERR . L4 JEAE e RIEA A
Bho J3IRTEKES AXTRE, AbE R AR Y BREA
23 HmBILERE
23.1 # K

HERPRIBURE S (88 . Ak . FEA . JEE5E)5.0g F
50 mL HEERLLE T, IIA 20 mL 2, S mL 7K, &9 10 min,
LW BERS I 15 min 5, FEAFIIA 3 g &AL, 7
PRIGIREL 15 min, FELOHLELL 4000 r/min .00 5 min, EH
10mL iEW, FAET, HOBERZE 2.5 mL, fHfk.
232 % 4

B AL RETS 2 10 mL .04 (FJSinA 200 mg 6
7K MgSO,. 70 mg PSA 1 15 mg GCB)H, &R 2 min,
4000 t/min &0 5 min, B _EERL 0.22 pm IEET 2 mL
HERE/NIR, RO
24 BEMRHEBIEEY

B3k Acquity UPLC HSS T3(100 mmx2.1 mm, 1.8 pm);
WA A 20 B AH: 0.1% M BR/KIAW, Z5+0.1%H
F%7K(90:10, V:V);, BERERE: 1 ul; HE: 30 °C; it 0.2 mL/min;
iZATHIE]: 3 min,

25 FugsH

HL B FmESEIE B T ESI(+); B4 HIE: 1.5 kV;
BRI 150 °C; BivA R AR 500 °C; B Rl
1000 L/h; HEfLR WA AR : 150 L LW ST: 7 bar; 44
M= £ 5 Wil 3 #8545 2 (multiple reaction monitoring,
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Table 1 Mass-spectrometric conditions for determining of

thifluzamide
S APEE T ERE T #fLHEE  AHEREE
(m/z) (m/z) Y A%
I i e gggiggg 529>489 18 ?g

2.6 BERFEXKITM

EUNL it o i) e r A R e B ST ARG
(). Qi8R

[ %4854 55 H #% A& (national estimates of daily intake,

NEDI): NEDI(mg) =%(STMRixEixPixFi) 1
XU 7 (risk quotient, RQ): RQ=NEDI/(ADIxbw) (2)

A Fi=0.0327, R E—MAFEXT AR H A, kg;
STMRi N#LTEFE B 1305 P, mg/kg; Ei 1 Pi 430 & A 1)
ATEETFME RN TET, ASChAREEX ], Bk
1; ADI A% H Rt AR, 51 3R E EZ AR UERFLE,
mg/kg bw; bw WIKE, kg, REAKE % 63 kg it
HRQ > VI, FIORFAIEANTTHESZ R, BB, RS
K RQ< BT, FoRRU 352, FUE/N, RSN

3 HRESR

301 (USEEHSMTK

FERLIESE IE B AT, Xt 1 pg/mL B BAbRUE
VSR A R, R MERR IR (0 4 B, IR A RE R
T, AT RS, A S e AR, o R e Ry 28 Y
FLESE PN RAAE B8 1 - B, I FROOR AR AE 25
F AL R AR BE EE UEA T L . R IRA R TS S 8
W 1.

2 B WE R TR e A 2 VA VB R A R ) A e
FE pH H 5~9 BHfasE, RE2l T 206 - H RR /K I 7 o)
AR Z R R, LI B, Rk m
TEF A AR R, HERAGMREE L 0.1% B, H Y4
WSAHFE A 0.20 mL/min, FLBIAHED LR Z15+0.1%F iR
7K(90:10, V)i, EARAE4 A I E] FEETE 35 Rg ik 2
FRARR
3.2 HMERAYIEEE

PRI H T AR €3 H P R A 2 (u-ECD) AL 5
SR TRAR € 13 - R BT RS B AL (UPLC/MS/MS) B i Y
SO, SELRR, RGN R 4B X A8 A AR B A AR SR
HEKRHEN, ME 1~2 ATLE S, fEFR—RmnEE, W
— i A B A [SAAG I B, OE O BE+ R (95:5, V:V)iE
RN, PS5 R A #2808, B AR LA 1R

K2 5T 9, B3 v o0 2 i g, 0 MR AR SR 4
2%, T24{d ] UPLC/MS/MS, I i #8588 6 % M AE B4
FBRILT TR, 1 H AR AR . SRR, PR AR S
EFEF UPLC/MS/MS 1 by f 246 T B2
ECDI B, (160223SF\HSTJ11.D)
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Fig.1 Recoveries of thifluzamide in peanut kernel (GC) (u-ECD)

SFXAN
HSRTJO.5 MRM of 2 channels, ES+
529>489
100 SFXAN _ 1.423e+006
1.72
67627.383
6.76e4
% 0.461
0 T L
1.00 2.00
i [A1] /min
# Name RT Area Conc.
1 SFXAN 1.72 67627.383  0.4609

Pl 2 A= A R IR TR 45 00 G v SRR 0 335 - B R B i 1 450
Fig.2 Recoveries of thifluzamide in peanut kernel(UPLC-MS/MS)
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ST MR STk S A F % 70 [ AR AE EURE /Y T &
FbAs T 38 % HRE T AF . ENVI-carb F:FIA SR A0BRa FAE K
QuEChERS J5 ik fb R . X FMIG I, #5ek )7 =X
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UPLC-MS/MS # il 45 5 % B0 FH A7 28 1k Bk &0 22 4 F
QuECHERS Jrik g b EISCR &, HIE RN 40418, (HAT
T B AL SR (B BUAS B B R TR, R AR S AR
2%3% 1 QUECHERS J7iE4Hk..
34 FHEMZM. REE. ERENBEE

5 38 U507 oA I 4580 SR £ 5 i) RS ARG T 1 )
AR Y B, A S ey A R K T JHE 1) Wk B D e Al A, U TR R
Fr AR R, 2T FE T UG bR o TV TG A o AR,
RPE TR RE, WE 2. S5 R LW, sEnkBikE
1~5000 pg/L MM EETO N, ke R RAF, HHCREHE
0.9998 1 1 Z [H], BEPKEERELE 1(ZX 5). 500 F1 2000 pg/ke
3AUSINHR B (e A 72 M IR S R R 1 pg/ke, FEAK

MAE AR E R BR N 5 ng/kg), TR FIRRE ., Hibn
WRE ik, S ASFATIE AR S, AR AR N A6 A SE T i)
[ i 2 F1AH 6 A o O 25 (RSD) WL 38 3. W8 Ik ik i £ 46 4
B [ R AE 75.5%~107.9% 2 8], 0 X bR R 2 A8 K F
10% 3% 10 5 (F M o, ik RV IR E] 1 pe/kg, W
JEZ IR HT IR .
3.5 BEeXEITH

R B i 21 ) R A v () W, 1 Ik T e A AR g T
TARE S H AEAREAD)N 0.014 mg, FRE AL
MR AE R Y H R AR — N 0.0327 kg, HIREE
T 5 VB PPAG 2 3025 s, R Tz 1) i R XU Bk 0.0013,
W 4, KFARATAKT, ToH A B XU,

R2 BERBRMRERZ. HXARY
Table 2 Calibrations, correlation coefficients of thifluzamide
HTR LR/ (ng/L) ST Pt £k A Z () A R/ (ng/kg)
1~2000 14 Y=2588227.0864X-15876.3282 0.9998 !
WV i e 1~4000 AT Y=1181333.2051X+8542.8170 0.9998 1
5~5000 TEHE AR IR Y=1341944.4851X+98.4811 1 5
5~1000 A Y=105446.2420X-291.7826 0.9999 5
=3 IRBRELARH B R AR ERE
Table 3 Recoveries and the relative standard deviations of thifluzamide
R BT B EE /(ng/ke) /% RSD/%
1 94.0 93.1 98.3 93.1 97.9 2.7
14 500 89.4 91.0 94.8 95.5 85.4 4.5
2000 89.2 90.0 86.4 87.1 91.8 2.5
1 99.9 96.9 99.0 98.8 91.0 3.7
1EESE 500 87.6 86.6 86.7 85.8 87.3 0.8
W 2000 96.4 99.4 99.2 99.6 95.4 2.0
5 92.8 85.0 94.4 88.8 92.9 4.2
TELE AR 500 95.4 89.4 91.0 92.5 91.9 2.4
2000 80.6 77.0 75.5 717.6 78.8 2.4
5 92.5 90.7 85.7 85.7 85.6 3.8
TELEA 500 92.1 100.0 97.2 105.3 88.2 6.9
2000 107.9 945 93.0 107.6 103.8 7.0
R4 BEREREREDHERRXE &k 4
Table 4 Dietary risk assessment of thifluzamide in peanut iz — BN BRE R -
E&"éﬁ%ﬂﬁ 2 T WREmIbE BRI E R (g a.i/ha) - /d /(mg/kg)
(gaikha) ii /(:i/;g) 0000 14 0.025 0.0009
1 21 0.034 0.0013 ! 21 0.013 0.0005
8 0.021 0.0008 295 28 0.011 0.0004
150 " 0.020 0.0007 14 0.030 0.0011
2 21 0.030 0.0011 2 21 0.014 0.0005
28 0.018 0.0007 28 0.025 0.0009
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