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Determination of 7 pesticides residues in tea by gas chromatography-mass
spectrometry combined with dispersive solid phase extraction
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ABSTRACT: Objective To establish a rapid detection method for 7 pesticide residues in tea. Methods The
residues of hexythiazox, buprofezin, pyridaben, fenazaquin, difenoconazole, bifenthrin and flucythrinate in tea were
detected by dispersion solid phase extraction purification combined with gas chromatography-mass spectrometry
(GC-MS). Results The 7 pesticides had good linear relationships in the range of 0.05~5.00 mg/kg, and the
correlation coefficients were larger than or equal to 0.9995. The recoveries of 7 pesticides of 3 different spiked levels
were 70%~115%, with the relative standard deviations of 5.0%~13.2%. The limits of detection for 7 pesticides were
0.005~0.05 mg/kg, and limits of quantitation, were 0.015~0.15 mg/kg. The results of application of the established
method in the detection of 110 batches of tea samples in different regions of China showed that, flucythrinate was

detected in 15 batches of samples, and the content was 24~1640 pg/kg, buprofezin was detected in 4 batches of
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samples, and the content was 35~150 pg/kg, and pyridaben was detected in 3 batches of samples, and the content was

70~200 pg/kg. Conclusion The established method meets the requirements of pesticide residue analysis standard,

which is suitable for the rapid detection and corroboration analysis of 7 pesticide residues in tea.

KEY WORDS: dispersive solid phase extraction; gas chromatography-mass spectrometry; tea; hexythiazox;

buprofezin; pyridaben; fenazaquin; difenoconazole; bifenthrin; flucythrinate
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WA R | EIETR . MsHEmE . WEMRTW . BOOR4EMR . BN
I3 T R R Tk FE BRI Ry T 15 A 6 500 B R R0, R TR IAR
ZREYPEE N BET, 7 2 hIRESR . AR L B
FE A, AT RAuiZed . 2Rk 2y nI kiR R
R AERERR, TIRERMWIEFEARKER, 5IRER
T Bk FsEtE . SRR, BASEE. Sk
B A AU R o A BR HUGRIR AR BET, A5
1R R BT Y, XK AR B — o s e, K
i S A FEVEY R BRER . H AR B A5 i v ks
WERL . WEMMETR . mEMETRE . WEORTN . ICORSHEE . TV
AR Tk PRI ) e B AR 20900 0 50 15, 15, 10, 5, 20
F1 10 mg/kg, TR 2 ML A I Hmk g R . MR | A
IR TR Y PR 5% BR 9 o e BR AL (B2 0.05 mg/kg, MUk
R RS BRE(E A 0.01 mg/kg, BRAEEGER A= IR
HIHA 5 mgke, FEUKMBEEPAWRSREMSA 0.1
mg/kg!", TR RS A 7 Rl 25k B O R i T A
H O ERE2

IEAEREXT 7 Fhfe 25558 B8 kil 22 RO (g . <A
i | WO - S A AR - R, B
A 1 22 AR FRAGIN T 3 ) i Ak B A SR TR A B
EAZEBAR R T, B8 | APER . piabEk g
FUAS B B, AR, A3 A A B0 T B R R R
i Peadt . AR HE A, Iz R A AR ERAG I U, ]
AR R D o AR SR ) F A IR AR AR BG4 Th 2
G- T %7 (gas chromatography-mass spectrometry,
GC-MS), # i Antrh 7 FAfe 25 5% 8 Rt o34 I ik, Ak
AL R PREE . REBUES . EIMELE, e R, Wik
2 ERG W A R 5 BA A B AN A% B PR R, (] A At
i 7 Fhefe 245 5% B A I B 225 8 .

2 MREREE

2.1 XERRA

1X#%: Agilent7890B-5977AGC-MS (ZHEERHE A KR
A +]); Neofuge 15R UL E i) LA AT R 2 Al);
TERE 75 AL (P i KA A )

WK G (EREEE), A5 K 288K, BT

il

FHIRFI0W B BN A AR B 25 B A R )

MAME | ST . MEWRNA . GEGEEE | RREF PR ¢
AR . FFICAEER 7 PR 25 bR I BT 5 100
mg/L(ZiEETE 99% LA b, {5 OE & Be i RR AT b i
AR, PrAbriE b2 8 95 E Accu Standard Inc 2 F).
22 FLWPE

HUERERE A2 200 g, 43 BITBCAN WAL Hh S A i 4t 43
FERE S o FREBOBY S AR 2.00 g & 50 mL SR B4,
fITA 10 mL & 0.1%ZBRINZHG . 6.0 g TKFEREE. 1.5 ¢
TooK LR, T o s B = 4 BT 2 min, 6000
t/min .0 5 min, B 2 mL FEERTEA 50 mg PSA
W BF39) . 230 mg TE/KBRIREE . 50 mg Cyg 1 20 mg 1G4k
BY/NESCA R, 1500 r/min %R 2 min, 6000 r/min #5.0> 1 min,
I V8 W AFE S B R RE GC-MS K,

2.3 TEERHF
23.1 AAEELH

3R VE-5 ms (30 mx0.25 mm, 0.25 pm); #FEO
IR 250 °C, WHERIRE 60 °C, {#£4F 1 min, LA 30 “C/min (1)
HETHE 130 °C, 10 “C/min JFE 300 C, 1#:4F 5 min; <
S, WiEk: 1.0 mL/min, ##E&: 1 ul.

232 Fig&tt

H, 725 5 ¥ (electron impact, EI); f£5i£RiRE: 280 C,

BTFIRIREE: 230 C, RREFMRLMERMETFSHILE 1.

R1 THRANEEETFSH
Table 1 The SIM parameters of 7 pesticides

fe 2 e+ SO R [A]
(m/z) (min)
18E 35 1 (hexy thiazox) 84,156,227 14.045
IBE i (buprofezin) 105, 172, 249 14.978
1565 24 (bifenthrin) 181, 165, 166 17.151
125 [ fik (fenazaquin) 117, 145, 160 17.416
Ik 7 (pyridaben) 117, 132, 147 19.010
FEUFU ST (flucythrinate) 157, 181, 199 19.955
SRR 34T (flucythrinate) 157,181, 199 20.141
2R ik B Rk (difenoconazole) 265,323 21.107
2R ik B Rk (difenoconazole) 265,323 21.192
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3.1 REFIAYSESEE

ARSI LAAS AR S AR B O F8 bR, 88T IE
Obt. OB, A, & 0.1%418). IEChE
LN (L1, V)RR RE L 7 R 25 5% BRI SR IO
SEEERRI]: BRLAECKE . LR LR R HREGR iR Bk
KA, XF R AR 2y AR 1A Ak, oAl LR H B
HIBR USRS . FHIE Cke-IN (11, vivy . S ek
IEGE 0.1%ZR) NIREUGRINE, 7 Fhae 25804 Bl i hmnbr
FIBCR R R IE O be-TRER(1:1, V) S e i IR s ik
R, HAEEY AT L, BN T E AR R,
PR R G (B 0.1%Z R)WE MRBUK, LAITEKZ
FREAICEE S ALAN A ER AT 00, AT LA Jr kil 52 . s G ik 25
A 2 0 [ SRS B I AR 5 o % AR 2 8 T B AR A
2y, (S 2R/ RN GE th R G T K AE A HLAH 0 R
BARE, Bt T X R A SRR, DT (5 A TR R AT AR
B IR AR 0.1%Z 1R I 2 I B

X R E T Y RN R, A A MR B S, 17
HCR e, 305 A — 2 B KRS, T A WL IR
B, AFIEER 2 g SRASUNINRE, 25 88K [ 2 1) 7K =
30 min J&, FEIILA 0.1%Z BRI LIEHREUR) 7 Fhfk 24 DR
ROR . SEESE RN, BEE KRR, R SRR RS
Fhis, 2 AT HIR 2205 DLk 3, SR E K Ty i i /N
X7 Ry, SN AKIR A HREL, R REGE UK
R, BT 24 Jan g vl B 55 7K Y8 P 4 S5 P 35 e T N K 5
fEMERE . PR SRR 0.1% 2 BRI Z IS MG, BEAREDE
IR AR, R BAEBREOR E E RE R 5K A2

3.2 IRPHFIAYESE
AR EHBEET N-INEZ —f&(primary secondary

amine, PSA). Cis. f128fkfi % (graphitized carbon black,
GCB). % &L+ X 4 PP 25 MHE R . 2 5I7E 1 mL
100 pg/L FifER IR (CIERFD S, & A 0.300 g ¥ PSA.,
Cis. A 2B (GCB), B2 BrE+, WHERS 1 min J5 2.0,
THE R E RO R B AR AR R . SRR, TEO ISR
W, GCB X 45 T 24 1) W B 38 B v, KT B ] . W R ]
A A ik R 5 52 TR o 243 1A 25% . 18% . 15% 11 28%;
PSA Fll Cyg FEATCHL B, 355 HLEE - RAUTCHEIE, B 251
AL TR

AW IRH LT BB Z485CR, Xk HAN ]
HORHAL S A2 RE AL IR R ES T EI-MS/MS 43 & BE, PSA
N 2 LR A+ 2B MLIR S e 28 O SR B,
LR ZRIAK, Crp WA EBRIEM LT3, |
S PSA. Cg #5BL AT — F 5 b AR ek . GCB X 3% 5%
Z I AL RO BT, T LA SE IR 2436 8% PSA .C g Fl GCB
FEBCAE o 40, WD A 17 FH ek 2 5 e iy Ak 3 bk
SR [l Y R TR R R N SCR AR B
TSR A R AR B S AE R AR, N R TG e A
Ko AL PL b S R A W R R B LR PSA TR
70 50 mg. JCKBRRREE 230 mg. Cg# 50 mg FIIEEH
20 mg.

33 @if-Buduaiii

AT LB, ISR o i A YRR RN i A )
RIRE, #RETHEMER, AT uEdimmyg &, fe%4
o7 - AR L U

AT VR T S A I SR VR S 5.0 pg/mL IR G #5
HERR BT S A, Jeik1gX 7 Pk &9 — 5
Bl BEEEFERE RN 2~3 NMER BT MRS . RETTE
TEE R . 7 ARk 25 B R LA 1,
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Fig. 1 Total ion chromatogram of 7 pesticides
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3.4 ZMAESERYN

TE 2.3 WA, X7 FAERY LR A AR e it
Frilsg; $500 2.2 AEBEACREAR, BRI FER TR, =
A S 9 T ) AL 2R 87 14 R ST v WA R s LA ik
FE O BE (mg/L) A AR AR, R 5t 2 1 A9 (3 i i B U 2L
Ak, ZxibrEmi L. BESER I, GC-MS J3#Tint, 7 Fife 2l
BB AR A R B — R I B O aR A (LR 2), R,
TESEBRARTIS, S PRAEZS SR, IR JE BUbR v A7
T, T RARERAGLETER . HSCR B 3.
3.5 EEER, FEE. REREEER

PRI SRR, 20 lds s o L ARWEE K
IRAPRUHER, IR SIS, HE R, I8 2.2 itk
Bogde, BAUIMEERFER 6 U [RIRHUR Y R 7 Fh

R ZBR R RS PR A E RO, AR 2.2 kb
SR 2s AR MR AT, B, RN SEhRUE, T
S AR ZE . T AR IR e R, 7 Rk
BB ER N ISR RO AR DR 22 . O A H R (limit of
detection, LOD) X % i FR (limit of quantitation, LOQ) L3 3,
7 R Z57E 0.05~5.00 mg/kg YA RIEFLELR, HKE
REIYRTEET 0.9995, 3 ANUEE X ks By
70%~115%, FHXTIRMEM 2N 5.0%~13.2%; J7 ikt it R
7 0.005~0.05 mg/kg, EHBRA 0.015~0.15 mg/kg, 7 Flifk
Z51E 200 pg/kg Ve KSR AT RN R E LR 2. B
PR RT O, 7 Fofrogie 24 (o3 1 s ) v 1 ) 7 35 ot T B o/ N 2
gh, HAy 5 FRZZ R ERAE W LR, ELET A,
BT 2, B resebrmiet, B R 55
HEAT 72 BT -

®2 T HRAEFEERRRE TR R

Table 2 Matrix effect of 7 pesticides at different concentrations

Wi o b
ey

0.05 mg/L 0.20 mg/L 0.40 mg/L 0.80 mg/L 1.50 mg/L 3.00 mg/L

WBE I (hexythiazox) 2.01 2.10 1.97 1.83 1.80 1.68

& W il (buprofezin) 1.24 1.16 1.20 1.23 1.18 1.19

R 25 1 (bifenthrin) 1.11 1.14 1.15 1.12 1.18 1.20

145 i it (fenazaquin) 1.34 1.40 1.45 1.37 1.42 1.34

Mk R (pyridaben) 1.42 1.40 1.48 1.39 1.48 1.50

FF K ZH MR (flucythrinate) 1.62 1.61 1.68 1.60 1.60 1.57

4z]ﬂ?iéféﬁ}ﬂ3c7ﬁIlﬂé(difenoconazole) 1.84 1.76 1.87 1.71 1.81 1.67

F£3 THRANEMETEE. HXEH, RHR. E2REEWELER@H=6)
Table 3 The linear ranges, correlation coefficients, LODs, LOQs and recoveries of 7 pesticides(n=6)
0.15 mg/kg 1.5 mg/kg 3.0 mg/kg
K2 G e R ZRMER . .

” (mg/kg) (mghkg)  (mglke) IR RsD AIEN Lo o) PHEHCE RSD
(%) () R (%) (%) (%)
IBE I i (hexythiazox) 0.050 0.15 0.15~5.00 0.9995 81.4 7.5 106.4 11.5 92.2 7.7
Wgﬂﬁﬁﬁ](buprofezin) 0.010 0.05 0.05~3.00 0.9996 114.1 9.6 111.8 9.7 104.3 10.0
HX 2R 24 B (bifenthrin) 0.005 0.015 0.015~3.00 0.9995 100.5 7.0 75.1 7.5 87.5 5.0
ﬂﬁﬁﬁﬁﬂé(fenazaquin) 0.018 0.06 0.06~3.00  0.9997 81.5 8.1 111.9 5.1 91.1 104
Ik i R (pyridaben) 0.050 0.15 0.15~5.00  0.9998 70.9 9.9 115.0 10.0 111.9 7.1
R A8 (flucythrinate) 0.050 0.15 0.15~5.00  0.9996 82.6 10.5 92.0 13.2 91.8 12.1
ZE ik HF #RmE (difenoconazole) 0.050 0.15  0.15~5.00  0.9995 87.3 8.7 87.7 7.4 104.1 7.6
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Fig.2 Chromatogram of the spiked recovery of 7 pesticides in tea at 200 ug/kg
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