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WO OE: B8 87 & ROR A A% - 8 BT 15 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS Yl 5 #4777 HH it BE & B (0 A0 B 77 o 3% FREL 5.00 g ilBE T 50 mL HIEE.O 8
B, A VAL IR TE 1 min, HEGIIIA 10 mL ZJEFFHATE 1 min, A 15 min, 4000 r/min #.0> 5 min,
B R3EW 5 mL, 439l A 300 mg - /\ ek = H A IERELERT (Cg)FT 300 mg N-PN 3k 2 — 43 (primary secondary
amine, PSA), FAMRHEIRAIE, 1 0.22 pm A AUEE BERAR 5% - FR I BTG A0N &2 o L2 JIE-0.1% LK A i)
AH, 28 Cg B TR 40 B I 18 12 OB 435 - 58 B T 1% 22 B 07 W I (multiple reaction monitoring, MRM)REZ R 43
Br, ShbridiE . AR Yl e R R AR PR 2 pe/ke, EEFRH 6 pg/kg, TE 0.5~200.0 pg/L WA
LRMEC RETUF(r7=0.9967), 7E 2. 4. 10 pg/kg 3 UL /K M IR DSOS T 045, Itk e 341 e 1) 135 [l e
84.2%~95.3%, FIXTHRIEN 25 (relative standard deviations, RSDs) N 4.9%~7.8%. &5 1% 7 EayEMjBA | ey
SERAER, I FH TR vk I R £ AT RGN
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Determination of penthiopyrad in vegetable oil by high performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of penthiopyrad in vegetable oil by high
performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The 5.00 g of sample
was weighed into a 50 mL centrifuge tube with adding a little sodium chloride and vortex for 1 min, then 10 mL
acetonitrile was added as extraction solvent with vortex again for 1 min, and extracted for 15 min by ultrasonic. The
sample tubes were centrifuged at 4000 r/min for 5 minutes. Then 300 mg octadecyl trimethoxysilane powder (C;g)
and 300 mg primary secondary amine (PSA) powder were added into 5 mL of supernatant, mixed well by vortex, and
determined by HPLC-MS/MS after filtered through a 0.22 pym membrane. Using acetonitrile and 0.1% acetic acid as

mobile phase, after separation by C;g column, it was analyzed at the mode of multiple reaction monitoring (MRM) of
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HPLC-MS/MS and quantified by external standard method. Results

The limits of detection and limits of

quantitation for the penthiopyrad were 2 pg/kg and 6 pg/kg, respectively. The linear relationships were good in the

range of 0.5-200.0 pg/L. Under the standard addition recovery experiment at 3 concentration levels of 2, 4 and

10 pg/kg, the average recoveries of penthiopyrad were 84.2%-95.3%, and relative standard deviations (RSDs) were

4.9%-7.8%. Conclusion This method is simple and fast and the results are accurate, which is suitable for the

analysis and determination of penthiopyrad in vegetable oil.

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; penthiopyrad; vegetable oil

0 51 &

NHL WS BRI 2 7 2546 48 B A (N-[2-(1,3- T HT R T 566)-3 -1
W3 - B -3-( = 950 P ) - TH- ML W -4- FH G ), CAS 528
183675-82-3, HIC4FRN penthiopyrad, J&—FhBEHIMR R
Zfifi(succnate dehydrogenase inhibitors, SDHIs)%I %2 %
PRI, AR R ISR PRI B KR L SRS E Y, 3=
TRPHAT . WA . IREE . AR A M
A HZR ZEE INEK | B A E A X O A Ug s, I
F 2019 4EfEFREPARECN . RS H MBI R RS T
RBERA 2N, (HIR A X e B R S R A R B L HET
A, %A 20 5% B Il AR sz gl AT, Hir,
WA L 25 LA SR B AR E R 2R 2 E A T i
PR IR Rk A R AR, 5
BIMEAER B WY SRS 2B SRR, EEEAR
EhPl AR EY R R R, AT RSl AR
PRI A5 FI2, NI 2 B AE Rl SR P i iR 7
PEER Y A AR R FE GB 2763—2021 (i 4
EFEE iR 2 KR B BRI ) R T I TR e e
B, FOREIMASENFM . AL s R IR L, 1
AR AT o E B YIRS

H i N A TR TE T R B 2R T A B B 3=
BT EGEET S-S WO - HR R
e AT T, H P A YRR (- H T 1 R A
1o PRI, AR R BRI e A T AR TR AR B R
Pz B H G, A e AR 25 55 RS I R Ak FE vk
T HH BE K B % {61 25 (gel permeation chromatography,
GPO!M | [EMZERREITY B okt A BUE AR AL B
RIS Hoh GPC IARER K Haat T RUAES, T AR AEHL
R H AT 24 5% B AGIN Ak B g At ik 5 FH 4 ik, A il
TR IR i A %) T AH 2 B N BB A A 2802 B AL 40 i i A g
iR B RS, BAEAE A sy L A B AR A o 1 S5 e
Mo 52, A AR AR IOA A S AR | PR (S
AL, CAEARZER R AR T2 B . BRI
¥l % B e (ARSI 2 A A g S K SR 22 iR A i o
ML PR e il g Ik 4B A D, SR A A TRT 1 figk Mk M TR
AEAFEY R AR R BUR, REEANTM R4, DI

X EAN R ARBE 22, 2R E AT T o g T e R TR R
ST 5 o PR MG AS R 0K 8 N 4 HC I A 2 IR G R O A £
& - 58 BK 5T 3% 15 (high performance liquid chromatography-
tandem mass spectrometry, HPLC-MS/MS )il & A 477 71 o itk g
Wi, LARERE AR i o fd 22 3R A Ty B S8
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1.1 XBE5IRH

1290-6490 7Y w25 3300 AH €033 - 5 Bk — 5 DU AR AT o 13 Bk
JHAL (FC B Masshunter T /F i, 38 [E Agilent 2% ] );
Universal 320R 153 B0 HL (5 [E Hettich 23 w]); SA300 73
#R(H 7 Yamato /A 7]); HWS-28 /K4 (il —fERL# (U 2%
AR o

N E B R (L1 99%, 1% Dr.Ehernstorfer 2\ w)); FFEE .
LG (g4, fiE Merck AR, ZMR(EIE4E, EE ACS
A ], FhER LR LE) . EAE (G Hrat) (= 25 4 A1k
RAAEBAAD; 1 /A b3 = B S L RE B (Crg, 40~
63 um), N-NH:Z ey (primary secondary amine, PSA,
40~63 pm). £ 55 fLHk 2 (graphitized carbon black, GCB,
38~120 um)(3E [E Agilent 22 ]).

I TS
1.2 XWHE
1.2.1 HSara®

FEAEYEE TR S, FREL 5.00 gCREHf 2 0.01 g)
F 50 mL HIEE.LE T, A 0.5 ¢ EALENIREIRS] 1 min
Ja, HEFIA 10 mL ZJEFHRHE 1 min, MH4HRE 15 min,
4000 r/min B.0> 5 min, B IR AHSL. BUEAR 5 mL b
W, ZrAIIA 300 mg Cis A1 300 mg PSA, FE/MRIEIRAA,
2 0.22 pm A5 LS AL R €23 R IS0 2
1.2.2  BRBH

VERGFR I BE B bR AL 0.01 g(REHAZE 0.0001 g),
CNERMIFERZE 10 mL R, BeH B R E N
1000 mg/L MFRIERE I, -20 °C N IRAT -

TR PR R B A B0 DA S T 2 VA 0K 1 i b oA 45 T
i B T MR B 437 0.5, 1.0 5.0, 10.0. 50.0. 100.0,
200.0 pg/L 1) I E & e br o T VRV W, BRI BRI .
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123 ‘ARG #ES B 40
{aj+]: Agilent Eclipse XDB-C g #£(100 mmx2.1 mm,
1.8 um) ATHUAH R I, /KAHN 0.1%Z2; i 0.3 mL/min;
HEREIRTR S uL; A1 35 °Co s AHBUHBIAL, 1T 0.22 um I
JEE ) AR AR A5 F . AR HPLC YRR 7 L3R 1,
F1 RHEGIEEERREZF

Table 1 Program of gradient elution used in liquid

chromatography
B} 7] /min KMV, %) HHLAH/(V:V, %)
0.00 90 10
2.00 50 50
3.00 5 95
5.00 5 95
5.01 90 10
7.00 90 10

124 JRabr &t

B PR AJS HLWEZE B T (electron spray ionization,
ESI); #UMAEE U R THRAUMGEEE: 290 °C, WiH:
14 L/min; FL281EJ1: 20 psi; #5HSEE: 350 °C, Hik:
11 L/min; BANEHLE: 3000 Vo Ay = 22 50 Wi
(multiple reaction monitoring, MRM), 1F &FAx2 X AL ME &
JHEH BT 25 A A T T A, HES XS B AR LR 2.,

2 HERE5HH

2.1 RIRCEBREHML

Ohy Ty R T R T Y ) i L T AR B AR, i) BB B
T HALSAT 2 AT TR, DAERIEZS A i
JitEREAT 10 pg/kg IARAKF-9 IEICAAEh 4E 80K, TR
HEAT 3 UCFAT S8

YR Z 8 TANER, Sk, Wi, R
T A 5 B, AN T 2 5 K b Bl A
FAEZ TR RIS, I T R SEA R XERE . SRk Y
Ji JST R o3 — B T R AR, SR P R 4 2 e 71 e
VIA AR BR8P 3T . th T LI LT A Tl
Ji, H5RALC REIAEDY, B, LR ERLRM N
SR i R R 2 BT BRI, AT LA R el R E
RAR R 73 %8 75 0k RBE R E W . TR R b 35 K
%, A ZACARERS L FEAE Ah 00 )2, D T B B A5 1At
FRZEH M, BRI H AR AW B 52

TEHEA PR AR 2SR B BRI R b, 25BR5 FARIILAY

IZ BT, RESAS I AR A AL IS gy, R EIE RS
BFEEICH B ARIESTHERIANT, 47 PSA | Cis F GCB 3 i LAY
PRI, C g J8 F I IR A W BRI, FUA R R A K
VER, XSARIIIR . ZAERR . DRI AR S A EAR 1 i 20 43 s
PR T I B MTREOCR, P Cis EBRE A
Yok R AR Ak g, RCRE A, At (i PSA AT
ARCEBRIEZE | NIV AR R S5, 1 GCB 7]
PIATRCE BRI R R BT . ARSLR RS 4E 1 TRl
PSA. Cisfl GCB 3 Fg A RHA K IR PSA Hl Cjg 2
FFALPPRHORCR . 2R A, YR PSA | Cis F1 GCB
3 FEEARNRS, EARP 0 IR S BT, Xl RE R
GCB *J F AP B M BV FA OGP0 T PSA 1 Cg
2 Fge AR, BRI > 80%, FFEHER /- lE
s R, ARBIFFEERE PSA I Cos VEIEHE L

S L VNSRRI R I PR CIE & IR Ve
HE, X HAFSE T A 150 mg PSA+150 mg Cg. 200 mg
PSA+200 mg C;z. 250 mg PSA+250 mg C;g. 300 mg
PSA+300 mg Cis. 350 mg PSA+350 mg Cg FEHEACR ., 45
RO 1 R, BEE BRI AESE I, A e e [l
PR F R, S 300 mg PSA+300 mg Cig #1350 mg
PSA+350 mg Cjg BTHRAT LAAS 2048 B A A AL R Fn [l i
F, HWE RWCRIEE, 5B AR K2 LR R,
235 ] 300 mg PSA+300 mg Cyg fF R 5250 FH k5
2.2 USRI FERIL

ik T e 2 rh A5 B S5 AL S T, HE Cog A6
AL EAERGRIRE, FIESE Cis IR 2 H iR
EY . XILWFRT LT ILMARFEES 1 C ikt
[Agilent Poroshell EC-Cig (150 mmx2.1 mm, 2.7 pm),
Agilent Eclipse XDB-C;g (100 mmx2.1 mm, 1.8 um).
Phenomenex Kinetex® Bipheny 100A (100 mmx3.0 mm,
2.6 pm)], Z5A A BUMEBE R G LE F i Cs IEAE 20 B2k
WA BRI, ST 5 Wb 45 50 43 B I, 52 e Rl
B, PSS T H WO A5 R /N AR R /NVRE AR 5 A,
Bl Agilent Eclipse XDB-C;g (100 mmx2.1 mm, 1.8 um), 3£
BRI XS T ZH5-0.1% 2 /K . HEE-0.1% 2 MoK . ZIE-
K -7K 4 Tl 2R 53 B R TR fr (IO S 2 SRR B, 8
FH I -7K AR Sh AR, HOWE pR i I T2 e 5, T e 7K A P
A YRR, AT DA G ke bR I (R, T 2
JI L PR T2 P e 8 205 07 25, DRI RE % 2 05 -0.1% Z R K A
WA

F2 WERERRIENESH

Table 2 Mass spectrometric parameters for penthiopyrad

&Y HEF(m/z) FE T (m/z) EER Y BYNE H O E/V £ B B 18] /min
s 276.200° 9
e
Nk 158 T e 360.400 177 200 4l 380 425
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Fig.1 Optimization of purification material usage (n=3)

Hic i) 1.0 mg/L A NHLIE P AR VA TR, A2 E B TR,
X T — Gk A, # B, RE
AT TR AT, BB R R Y 2 NE R,
IR RN B T I e i B A RIS RE . i) 20 S0 X s 250
R, TRAEEM TR REES Tk, #ar
MRM 5%, MEWED AR VS T MRM (i B I 2 s,
oAb S5 1 BT S A an 35 2 i .

23 KWHR, EEMR. EMXHR. ERQXKE
g

X IR E A Ty ik e S A Hh B A B A
B2 AEAS CIRE S B T IbR SR X i A, H RN o B
HATHLE, SN Sy 3 B, KR Ak B0k H R, SIN A 10

2
x10 +ESI TIC MRM Frag=380.0 V, CF=0.000, DF=0.000 CID@** (**->**) std 50 ppb.d

W) SO 55
(=]
S

B, X O b v B o R e R, e D ST IR e b
Yt R BORE HBR R 2 pg/ke, ERBR M 6 pgkg,
A I GRAR M HP T LI TR fo KB B R R ISR

R B, 3 X A Ty i A 4 A 3 1R 35 S i o A T T
B2 AE R BORORH €83 - B3 56 TR I A RS o A v, Y L e
TEtES BAR T 2LV FLAE s B el R e 2R TR, (8
S BB HTIE S KA AT 3BT 45 SR 1 oA
Pk, 257 IR RN  FE TR (ME, %)=[(F /5 VT Bl A i
il e AR A v SR AR 2R AR 11 100% . A T IIAT: s
FESE A%, AT HEA DRI TN, SeH 2 B R
R B EESS 0.5, 1.0, 5.0, 10.0, 50.0. 100.0.
200.0 pg/L MARAEAR, B HPLC-MS/MS Ml%E, 4Mn
ERE, BRI LM R Y=23587.14X+59117.31,
r’=0.9959 SZI ] Hif FH 2 1 366 Joi 0 B BB SRR e A D vk B
PR 25 R, MEBERIEAE 0.5~200.0 pg/L JE R ML
P RE W, KRN Y=16911.67X+38388.84,
r’=0.9967, 18 HILFRAUY H-28.3%, HILFRLVAE 20%
< | ME | <50%3 I, b S8R S kN, i 2R K
R ML RN 2 DRI, A A 3ok - T e i LA
FEFFAGIE 2l B i, AT LAY/ DS RO Sk 1 T3
SR FH B J55 VG T A o pY 2 00 B3 25 ks, RS 11 R R A%
e AT 3 AACE TR 6 ANSATRERINAE Nk 3 s,
AR EE R 2, 4. 10 pg/kg B, MHE BRI (14735 [m1lig
RN 84.2%~953%, A XF AR fE fi 7% (relative  standard
deviations, RSDs) N 4.9%~7.8%. R, %77 1245 S ukiify il 4¢,
AT LA SR A7 A it v b e ) 2 R

W )7 558
O—=NWAUNO

Cpd 1: penthiopyrad: +ESI MRM Frag=380.0 V, CF=0.000, DF=0.000 CID@410.0 (360.40000 -> 177.20000) std 50 ppb.d
1
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Ide 1: penthiopyrad: +ESI MRM Frag=380.0 V, CF=0.000, DF=0.000 CID@9.0 (360.40000 -> 276.20000) std 50 ppb.d

38524

01030507091.113151.71921232527293.13335373941434547495.1535.55.7596.16306.506.769
PR B 6] /min

&2 MEWETE AR E IR I MRM (235 5] (50 ng/mL)
Fig.2 MRM chromatograms of penthiopyrad (50 ng/mL)
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™3 MR BRTE Y A AR B R FE AR R E (n=3)
Table 3 Spiked recoveries and relative standard deviations of
penthiopyrad in vegetable oil (n=3)

FE b WIACE(ng/kg)  FHER/%  RSD/%
2 88.6 5.3
PSR ] 4 91.5 7.8
10 95.3 4.9
2 84.2 6.1
Bk 4 93.7 5.6
10 91.4 5.7

2.4 SEBRMEmRAYNIE

FETT A BEALIG S 10 (A0 AE i, P g 2 (7 &
K. 3 A . 1 BRI . 2 BEEkh . 2 R
o FUFAS SZBG Jr 3k Xt 1 iR b v 10 Dtk g B i o R A T
RGN, SR B T b o T A I A 5 . 2SR o, i 1
0y SERFIMAS I E B e, & RN 23.6 ng/kg, Al GB
2763—2021 HUE IR AR R BRI (1 me/kg), FHARE G,
H IH I R e 35 ARG

3 5Tt

AW FEIENE T — b LA RO (3 - 53 1 vk I
L3 v L TR 1) D5 0, RE b LR DL S BRI, A Cog
I PSA AL AT L, PEATRE U HOEARAS I, 7 iR AE TR
BLPRE . TEZ RO R RS AR A AR D, SR IR
JRAREE A IE AN E , 127 IR 4 RERf, 8 T R
WA sty L T Y% 14 20 A A D

SE

(1] N, BRI, B, 4. 2019 ERERICIHRZA[]. K2, 2020,
59(3): 157-165.
BAI XN, LI YS, YANG M, et al. New pesticides registered in China in
2019 [J]. Agrochemicals, 2020, 59(3): 157-165.

(2] BhGIN . = FhBEFIR N S I 50 2% TR0 X B0 o £ A T ALV 5
[D]. HLM: HrIT Tl k2, 2019.
YAO HZ. Toxic effects of three succinate dehydrogenase inhibitor
fungicides on zebrafish [D]. Hangzhou: Zhejiang University of
Technology, 2019.

[31 4. WIRhHTR TR 23 HepG2 AMI A% MR etk 2 MERF 5T
[D]. MPFITSARR: INSER KA, 2018.
YAN DY. Enantioselective toxicity of two novel chiral pesticieds on
HepG2 cells [D]. Hohhot: Inner Mongolia University, 2018.

[4] ABGHPT, SRHE, FIEA. EZAFRIIIAR G PR E N bR EXT RS
1. HEFRAELL, 2020, (12): 203-208.
QI XZ, ZHANG Y, WANG ZY. Comparative study on the national and
codex standards of main edible vegetable oil products [J]. China Stand,

2020, (12): 203-208.

[5] e, #eoR, EEIY, & R YilE SR REm s BAGIE A R WF
FOHERR[T]. FLhh A2, 2017, 8(2): 446-451.

XUE L, HUANG XR, WANG XF, et al. Research progress of nutritional
components in vegetable oils and analytical methods [J]. J Food Saf Qual,
2017, 8(2): 446451.

[6] MORENO-GONZALEZ D, ALCANTARA-DURAN J, ADDONA SM, et
al. Multi-residue pesticide analysis in virgin olive oil by nanoflow liquid
chromatography high resolution mass spectrometry [J]. J Chromatogr A,
2018, 1562: 27-35.

(7] 2R, EZF, HKRTE. 20%NH0E R 77 70 Y msoRH @i ir ). 4k
Rl SRS, 2019, 40(7): 47-49.

WU P, WANG Q, ZHANG HJ. Detection of 20% penthiopyrad SC by
HPLC [J]. Pestic Sci Admin, 2019, 40(7): 47—49.

[8] UhHhfd, Jk, FLL, 5F. TR EIE- 5002 s Bk kil e & Y

il 5 FiE ARG ER R D). (3, 2019, 37(1): 27-31.
SHEN WJ, WU B, WANG H, et al. Determination of five acylpyrazole
pesticide residues in edible vegetable oils using gas chromatograph
ynegative chemical ionization-mass spectrometry [J]. Chin J Chromatogr,
2019, 37(1): 27-31.

[9] #wk, IMEfE, W=, %. B QuEChERS JrikHustillaSisith 8
Tob BT 280 5% 37 1 M L T 410 0 R0 26 A% R (9] @4, 2016, 34(11):
1070-1076.

YANG H, SUN WH, CAO ZY, et al. Determination of eight novel
succinate dehydrogenase inhibitor fungicides in vegetables and fruits by
modified QUEChERS [J]. Chin J Chromatogr, 2016, 34(11): 1070-1076.

[10] PMIEK, Fle, SRR, VROR G- sRIpk Bk st s SR v 16 Flpi
RIMER R T RIBR B I [T]. B AR, 2015, 36(12): 230-236.

SUN YM, LV Y, WU YL. Fast simultaneous determination of sixteen novel
amide fungicides in vegetables and fruits by liquid chromatography-tandem
mass spectrometer [J]. Food Sci, 2015, 36(12): 230-236.

[11] Z¥7%, ##, 6%, 4. QuEChERS-UPLC-MS/MS JllsE Rk 18 Figg
IR MO S B A ) 700 28R R RN (0], & B2, 2020, https://kns.cnki.net/
kems/detail/11.2206.TS.20200924.1722.114.html
GONG L, HUANG H, HAN Z, et al. Determination of 18 succinate
dehydrogenase inhibitors (SDHIs) fungicides in foods by ultra-performance
liquid chromatography-tandem mass spectrometer [J]. Food Sci, 2020.
https://kns.cnki.net/kems/detail/11.2206.TS.20200924.17 22.114.html

[12] TIAN F, QIAO C, LUO J, et al. Development of a fast multi-residue
method for the determination of succinate dehydrogenase inhibitor
fungicides in cereals, vegetables and fruits by modified QUEChERS and
UHPLC-MS/MS [J]. J Chromatogr B Anal Technol Biomed Life Sci, 2020,
1152: 122261.

[13] NA TW, RAHMAN MM, KIM SW, et al. Upgrading analytical
methodology through comparative study for screening of 267
pesticides/metabolites in five representative matrices using UPLC-MS/MS
[J]. J Chromatogr B Anal Technol Biomed Life Sci, 2020, 1141: 122021.

[14] sty B0, Bz, 8. BERGSE G e & U @ nk- =
R T 5 3 000 AR il R 2 AR 2 5 B D). P R A 4, 2017,
32(10): 156-162.

SHI XM, ZHANG Q, YANG YT, et al. Determination of multi-pesticides
residues in vegetable oil by gel permeation chromatography purifying
method combined with gas chromatography tandem mass spectrometry [J].

J Chin Cere Oils Assoc, 2017, 32(10): 156-162.



7266

B 24 iR AR I 2 4l

12

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

TREH, W, BT EAAZ-E R OB (0 1 B TR R I
R Z R[], WA R, 2020, 61(7): 1421-1423.
ZHANG YH, HU J, ZHAO Y. Determination of carbendazim residues in
vegetable oils using solid phase extraction-ultra performance liquid
chromatography-tandem mass spectrometry [J]. J Zhejiang Agri Sci, 2020,
61(7): 1421-1423.

A, PR, T2 S OG- AT TSI AT 40
PR ZGFREA[T]. LA RIE, 2020, 48(14): 187-191.

LI J, LIANG YX, WANG XN. Determination of 40 pesticide residues in
rape seed oil by gas chromatography-triple quadrupole mass spectometry
[J]. J Anhui Agri Sci, 2020, 48(14): 187-191.

WA, T, BEZE, . ARE R K A A EE O - = O
(- RIS RN E R T 104 FhARZGERER )], a3, 2015, 33(3):
242-249.

XU J, WANG L, HUANG HJ, et al. Low temperature freezing followed
by dispersive solid phase extraction for the determination of 104 pesticide
residues in vegetable oils using ultra performance liquid chromatography
-tandem mass spectrometry [J]. Chin J Chromatogr, 2015, 33(3): 242-249.
RIEAR, BRI, e, 4. QuEChERS-R0RH (o iis- i BT it ik
I 2 i T 7 FAR 255R FA (1], SMHTALE, 2020, 48(7): 928-936.
XU ZY, CHEN MT, HOU XAlI, et al. Simultaneous determination of
seven pesticide residues in sesame oil using QUEChERS-high performance
liquid chromatography-tandem mass spectrometry [J]. Chin J Anal Chem,
2020, 48(7): 928-936.

WHERE, SKLTHEE, THIN, 4. QuEChERS-SMI( - ik XA i
AR 2 5% B I PRSI [T]. R DRI, 2019, 34(9): 125-129.

SHEN XZ, ZHANG HX, WANG YL, et al. QuEChERS-gas
chromatography-mass spectrometry method for rapid determination of
pesticide residues in vegetable oil [J]. J Chin Cere Oils Assoc, 2019, 34(9):
125-129.

164, sk/hae, AR . QUEChERS-HE RS0 BUH (0 - R I T 3% 12 ] i
WE R AR 77 FOARZER )], 125 2 A BRI~ 41,
2015, 6(5): 1691-1697.

HUA J, ZHANG XY, DU LJ. Simultaneous determination of 77 pesticides in
oil plants and plant oil by high performance liquid chromatography-tandem
mass spectrometry with QUEChERS [J]. J Food Saf Qual, 2015, 6(5):
1691-1697.

SR, BRCAE, BN, S5 SRR AR AU Gk e E B
TEA I 66 FRACZUBRRE[T]. Hr R R4, 2016, 31(7): 132-137.

SHI XM, CHEN SH, ZHANG Q, et al. Rapid determination of 66
pesticides residues edible vegetable oil by dispersive solid phase
extraction method-gas chromatography [J]. J Chin Cere Oils Assoc, 2016,
31(7): 132-137.

BLTHR, TSR, PRI, A%, VRORH €15 - R0 B R I G A IR i
S AMBEREIE R BRI D). 29950 HT 2%, 2018, 38(9): 1579-1586.
ZHU ZT, LEI MK, XU Y, et al. Determination of five amide fungicides in
plant-derived  product by
spectrometry [J]. Chin J Pharm Anal, 2018, 38(9): 1579-1586.

B, TRLLER, S, 55, MBS AR ZE IR0 €3 - B I BT )

liquid chromatography-tandem  mass

[24]

[25]

[26]

[27]

[28]

TEAY RS KR 27 BGETRURTE R[], €1, 2017, 35(5): 487-494.
CUI CY, ZHANG HY, WU XQ, et al. Determination of 27 kinds of new
fungicides in cereals, vegetables and fruits dispersive sold phase extraction
and liquid chromatography-tandem mass spectrometry [J]. Chin J
Chromatogr, 2017, 35(5): 487-494.

W, XIS, (50, 2. QUECHERS i FRYA -8 R R WA i o
IO R ) 00 A e 7 AR AR 25 R (). 4™ T 540 4,
2019, (1): 45-48, 61.

HUANG B, LIU WJ, FU JW, et al. Simultaneous detection of 7
neonicotinoid insecticides in camellia oil by QUEChERS method coupled
with ultra high performance liquid chromatography tandem mass
spectrometry [J]. Qual Saf Agro-prod, 2019, (1): 45-48, 61.

AEHR. e TR AR 77 R 2 AR 2R FE AN 5 1k i T (D).
W imEgl k2, 2014,

HUA J. Determination of 77 multi pesticide residues in import and export
oilseeds and vegetable oils [D]. Jinzhong: Shanxi Agricultural University,
2014.

745, QUECKERS J5147E HPLC Wl 5 BT 52 Hh Mgk B4 42k 19 R B
[]. tEEA R, 2020, (8): 7-12.

ZHAO X. Application of the QUECHERS method in the determination of
cyromazine residues in cowpeas by HPLC [J]. Fujian Agric Sci Technol,
2020, (8): 7-12.

M/, 2IEM, BBz, 5. O - HR I BT R I A B SRR R
v 6 FIGH R MBE S AR T R A9 8% B HE[T]. €43, 2013, 31(10): 954-960.
CHEN XL, LI ZX, CAO ZY, et al. Determination of six novel amide
fungicides in vegetables and fruits by liquid chromatography-tandem mass
spectrometry [J]. Chin J Chromatogr, 2013, 31(10): 954-960.

Wi, U, WHal, S5 B AR R - HR IR BT R D A R 3K R
B E A RN R PR B 0] R R A ORI A i, 2020, 112):
586-593.

LU J, CHENG J, YANG C, et al. Determination of paraquat and diquat in
vegetables and fruits by ultra performance liquid chromatography tandem

mass spectrometry [J]. J Food Saf Qual, 2020, 11(2): 586-593.

(TtEm#F: THH KER)

EZE &N

B E% L, TR, EEMRAE
AERBESHEN.
E-mail: chinalulul39@126.com

B %, L, SRIEM, ETEMR
AEARBEEERN.
E-mail: 3701599@qq.com



