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Determination of 3 kinds of pesticide residues in Zingiber officinale Rosc by
QuEChERS combined with liquid chromatography-tandem mass
spectrometry and dietary risk assessment

WANG Deng-Yuan', MA Hui-Yan®’, CHEN Tong', RONG Han'

(1. Jinxiang County Inspection and Testing Center, Jining 272200, China;
2. Zoucheng Inspection and Testing Center, Jining 273516, China)

ABSTRACT: Objective To establish a method for the rapid analysis of clothianidin, thiamethoxam and
imidacloprid residues in Zingiber officinale Rosc by liquid chromatography-tandem mass spectrometry, and conduct
dietary risk assessment for them. Methods The crushed Zingiber officinale Rosc samples were extracted and
purified by QuEChERS method. The purified supernatant was separated on Agilent ZORBAX Eclipse Plus Cg
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column. The 3 kinds of pesticides were quantitatively analyzed in multiple reaction monitoring (MRM) mode. The

point assessment method was used to conduct chronic and acute dietary risk assessments for 3 kinds of pesticides.

Results

The correlation coefficients of 3 kinds of pesticides in the range of 0.005-0.200 mg/L were more than

0.995. The limits of detection of the method were 0.00071-0.00280 mg/kg, and the limits of quantitation were
0.00240-0.00930 mg/kg. The average recoveries of 3 kinds of pesticides were 85%—112% at the spiking levels of
0.01, 0.02 and 0.10 mg/kg with relative standard deviations at the range of 0.7%—8.6%. The chronic and acute dietary

risk levels of 3 kinds of pesticides were significantly lower than 100%. Conclusion The method has the advantages

of simple operation, high accuracy and high speed, and can be used for the analysis of 3 kinds of pesticide residues in

Zingiber officinale Rosc. The dietary risk levels of 3 kinds of pesticides are relatively low, and the risks are

controllable.

KEY WORDS: QuEChERS; liquid chromatography-tandem mass spectrometry; Zingiber officinale Rosc; pesticide

residues; dietary risk assessment
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JIEN — AR ZAR A AT AR, [RIREAY 3 R 25 7E AR
FEr PR R XS, by AR 22 B A A BRI ROR S HF

1 MR5ERZE

L1 ik 5

I (G, PEEBR A ), R SRRk (6
g, KRR A= A R AR, WEdUE | g g |
M H bR HE S R (BT BE Y 100 mg/L, RHEFT/RIE R}
A WRA A ) & = M -N- R R L R
(ethylenediamine-N- propylsilane silica gel, PSA)., | /\id&

fif %E 48 A 1 B¢ (octadecylsilane chemically bonded silica,
Cis). QUEChERS #hAl(ZHTEmREN 1.0 g, BifREE 4.0 g, #7
BIRA 0.5 g, SN 1.0 g) (H A B HESI IR 88 A FR A
Ao

1.2 UHE5E%

WTE2204B 43 KECRE B 0.1 mg, & 5 28 KA
A FRAT); 1290-6470 W B . Agilent ZORBAX
Eclipse Plus Cg#1:(100 mmx2.1 mm, 1.8 um) (35 [¥ Agilent
Al HM-767 ZIRER BRI LT S Akl 2a TR
H]); Multi reax 2BERHRG A (TR EVHE /R K2 H]); H/T1I6MM
TR B OO R ARG {3547 B A Fl); LC-VortexMT R iEIR 5]
AL I R FBPAL B A R A H] .

1.3 LWHE
13.1 #Fdaa bz

FADERERL ML 3 kg 22RO, T5H . KETRFRIL
10 g AT 50 mL W 3 & 08 H, e 10 mL 2JF, F
T 15 s TN A QUEChERS #h41, ¥R 3281 min, T
5000 r/min 20> 5 min, W 6 mL $2PFUHE 15 mL 47 55 15
DB H (TSI 900 mg BifREE .200 mg PSA 100 mg Cg),
WIERSI 1 min, T 5000 r/min 2.0 5 min, BB
FLUEIEL(0.22 pm), RFINSE
132 AR IEEAREIERR

43 IR UK e e | W R |k R PR MR VR (0.1 mL)
F 10 mL S, AHOEESR, BENRARHEMSER
(1 mg/L), FEo AR 228 R BOR L — R4 B An i
T AE¥(0.005, 0.010, 0.020, 0.050, 0.100, 0.200 mg/L).
133 &iEsn

%M Agilent ZORBAX Eclipse Plus Cyg #1:(100 mmx
2.1 mm, 1.8 um); FEIRN 40 °C; PEREAFR N 3 uL; BRI
JBRAR T L3R 1.
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Table 1 Program of gradient elution

it 1] ke ACHER) B(0.1%F iR 7K)
/min /(mL/min) /% /%

0 0.3 5 95

1 0.3 5 95

2 0.3 90 10

5 0.3 90 10

7 0.3 5 95

8 0.3 5 95

1.3.4 F#i#t

HLIBE 55 2 15 0 B TR e B 2 8 i M
(multiple reaction monitoring, MRM); ¥ I & M2
B350 12 L/min 1 7 L/ming $5500 88 F0 T B S00R BE 2y
SISk 350 °CH1 250 °C; 2540 R J1h 207 KPa; 3 Fik 2411
S HOLE 2.

®2 IMRAMRIESH

Table 2 Mass spectrum parameters of 3 kinds of pesticides

e BEEg ¥ THF i a0
(m/z) (M2 ML E/V it /eV
WE i 250.2 169.1°/132 80 10/15
WE g 292.1 21177181 80 5/20
M, H ok 256.1 209°/175 80 10/10

T E R T

1.3.5 BB R
2% W Iy g A OV Oy 1, DAAS 1k 5 88 ik (exposure
chronic, EXP)5 % H f1F#% A i (acceptable daily intake,
ADDAY HABE(%ADD!, Sebbfl 3 R 24 (8 M £ XU,
HAF AKX MAQ).
EXP=(CxP)/BW (1)
%ADI=(EXP/ADI)x100% 2)
A CoRZGTR - 2ME, mg/kg; P A ZERY H 1Y
1 2t S5 EZI2020 400 )b A ZE IR 3~10 g,
BUHEME 6.5 g/d; BW A A ARG FE- A E (body weight),
B 60 kg
13.6 Z2HERKI&FE
Z 2w 1y g S WOV g5 vk DU T I B
(estimated short-term intake, ESTI)5 & 142 2% 5 & (acute
reference dose, ARID) LL{E(%ARID), FPFAh 3 Fhge 241
SEREERE, IR ILAKXG)4).
ESTI=(HR*XLP)/BW 3)
%ARD=(ESTI/ARD)x100% (4)
A HR AR 25 5% B8 1Y #5c K AH (highest residue),
mg/kg; LP A 2% B KT 9% & (large portion), 7% (
252020 4ERR) ) AR R AT 3~10 g, BUTRE R KM
10 g/d,

1.4 BB

K 22 4E48 MassHunter 10.0 #4517 R £ 5
S8, R WPS Office 2019 A% BRI T4 H 40 5
TEE . TERTRIRSER b, MAM 3 WOPATIRE:; ik
ARSI, AR 6 YOI .

2 HER5HH

2.1 FUEHSMRL

PSA., C g FIVG B ILRR RSB SRE S i FH g LA R0,
Horb PSA RERBRA: ZHRIGR P A PR A4, Cog
RELbRA: RO P AR . ¥R I A 2R T, T AR
ZRIOE P RS REM, Fit, ASCRHEEZESA
FEG A 100 pg/kg A2 1R BRI X PSA Fl Cig IS
Ik #EAT T Ak

B, BE Cg MRINE N 50 mg, %X PSA MM
X 3 FPR 2GR, LT 50, 100, 200
300 mg iX 4 RSN, FARINEIET 3 ORI .
Bl 1A iR, X PSA ISR FE 50~200 mg Z[AEF, 3 Fig
2y ORI BER PSA WS Nk (14 1 KT 4 0
24 PSA IR 200 mg B, € AR 1 2 DGR AR
TR

HIR, [EE PSA MINEE N 200 mg, % Cig TR
HXF 3 FPRZGEISCR AR, EEET 50, 100, 200
300 mg iX 4 RN, BARINEEET 3 ORI . o
E 1B Fi7R, 24 Cig UNIEFE 50~100 mg Z [E]HE, 3 Flf2h
(- B IR IS B C g WS IR (1 KM T s 24 Cog
Wit 100 mg B, 3 Flefe 25 09 F 1 B S TR B A
TR, B, A 2 200 mg PSA F1 100 mg C g %42
BORATEA . 55Xk i 2 PO Sy 1 R AL L M L, AR
IFFE (0 AL BT 1A T L e R 4 N U UK TS5 1 A4,
TR0 RIS e, RO T RE S AT AL A
PREAN ]
22 BIEEHFHMRK

5 A B, RN 2 R LA R O A
UF . BRBEAR. etk m S E, SRV G- B 4L
RO Mt B ehiy F R T sh Al . TIAEDR ShAR oI A LR
A, RE] R — L G W A3 BSOS IR . TR,
AT AL T H EERN NG 500 A B, 7EK AR 4351
JIIA 0.1%H 2 .5 mmol/L ZEREFIANINAALATHBaHT, XT3
TP 2553 B CR AR I ZSE 5 g . 4 DL H A AL, 78
TKAHHIA 0.1%HTRRET, 3 Flefe 241 BT iime iy B 5, W6 TE
WA o ASBIEFE IR X6 BE VR AR P A7 T 04k, 8 min
AISERLKT 3 R ZHAOAGI . DRI, ASHIFSE ik A ARG B )
A0, 3 Rl 2 1 BB TR (B 1 (100 pg/ke) LA 2.
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Kl 1 PSA (AYFI Cis (BYRIIELXT 3 Firfe 2 ISR 3 0 (n=3)
Fig.1 Effects of addition amounts of PSA (A) and C;5(B) on the recovery rates of 3 kinds of pesticides (n=3)
A B
g gl o
< 7t 2
= el i
= [ 22
=3 =
=:: 2 C 1 1 1 1 1 1 1 1 1 ? 1
05 10 15 20 25 30 35 40 45 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45
£ £4 st B8] /min £ E4 15t B8] /min

P2 28 (IR (AR 100 pg/kg kA 3 FAR 2 (B)AY B ES - (1
Fig.2 Total ion chromatograms of a blank matrix solution (A) and 100 pg/kg of 3 kinds of pesticides (B)

2.3 RIEFHRL

HAEA RIS 3 Fhfe AT T, & A
Fo ARJEKEE IR T &, RIBT AT B AT,
R R S F RS . e kR G S mam A A e
P FX, B ESRERNEFERNERE T AHRE
) % £ /& MassHunter 10.0 %% H A 47 19 Source
Optimizer T HXFZEALTE ST | TS0 55 1 55 5 TR
ST T Ak, HZHE /S MassHunter 10.0 204 B3 1Y
MassHunter Optimizer - HXT i fg & . 47 % MRM
SHAT T Ak, PiAb)a s 444 0 1.3.4,

2.4 BTN

AT P HE 22 ) FE AUV (matrix effect, ME), 45T
PUA: 2225 (R D ICAR e TAE M4 bR 5 T DT RehRifE
AR AR LT, S ME . 24 ME f5>1.2 &,
FORTEA: RS BTN, >4 ME {H7E 0.8~1.2 Z [H],
F78 ME AHIE; 24 ME {H<0.8 I, FRRTEAZhfA7ER:
BN . N 3 Fis, MERWE . HEHRBRTEA T ME
AN, Wtk H P A 22 TR AR BE B R AN O T I BR ME

BRI, ASHIF 9 A0 F AR 2525 (2 0 VG B b o TAE VAW
7 R TR
25 FAEFER
251 AKFE. HERATER

BRI 0 A 2228 R R R 1.3.1 A TR BBURIN Ak,
SRIGHIR 1.3.2 Bl 3L ST VS FLAR e TARVR W, feJmdie R
TS BIALER S A TN R o DASE B B 1 B4 R g (A O\ A
FRCY), RE X R F) 0T B 9 B R B A AR (X, mg/L), PR
MassHunter & i B FHE AR ME TAERRZR . 203 LU ER 3
FEEME M ELRT 10 A5 15 M BU AR S B4 v 9 I 1) i
W BEAE R BR A E BB . a3k 3 frn, MEHUM . BER
2 i RTE 0.005~0.200 mg/L 3 R Y 2R Pk 06 R LT,
r* ¥R 0.995; WE AU | WE HUE | ek A AR PR AE
0.00071~0.00280 mg/kg Y, & fEBRAE 0.00240~0.00930 mg/kg
VIR, X 3 Al 24 A A Hh B AT A B PRSI Tk 3 O E
55 B K R (0.03000~0.10000 mg/kg) Fil E R
(0.10000~0.30000 mg/kg). B, A7k R B, ol
VI AR 22 rp A 2758 FR A T 0. TR 1 e M A E A0 AT

R®3 IMRAMEMSE. BXRH. MEs. BHRMEZR

Table 3 Linear equations, correlation coefficients, MEs, limits of detection and limits of quantitation of 3 kinds of pesticides

&Y e Py FHOC R MEs ;i BR/(mg/kg) 5 18 PR /(mg/kg)
WE H i 2 Y=32014X+56 0.9999 1.01 0.00260 0.00870
WE H g A2z Y=94280X+938 0.9952 1.18 0.00071 0.00240
i, H ok % Y=57328X+16 0.9995 0.63 0.00280 0.00930
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252 ek EAHEE

Xt E A PR AR 285 R AR IEA T T 3 R EE(0.01,0.02
0.10 mg/kg) AR S, R MK EEHEAT 6 YCOPATIRER o %
HEARAR IS 8 AL B 25 R RUCES ZR R B AT 40 BT, JF sl A=
235 [ HE BT DG C A M AR VR 1Y) 7 HE R T BR ME o 188 U |
WE R | I R P2 TSGR 85%~112%, AHXSHRIE (i
2 (relative standard deviations, RSDs) A 0.7%~8.6%(F 4).
PRI, A D7 vk 1% ) 32 FROKE 8 B2 180 O vk A R, AR
TE ARG 0 45 S5 198 PR A 2 R T e

R4 3 HRBGHTEHEEER RSDs (%)
Table 4 Average recoveries and RSDs of
3 kinds of pesticides (%)

o 0.01 mg/kg 0.02 mg/kg 0.10 mg/kg
[l  RSDs g  RSDs MIE  RSDs
5 H i 97 6.6 106 1.3 102 2.2
5 H 85 8.6 112 4.5 101 6.9
it A ok 108 0.7 104 5.1 103 1.2

2.6 SEPRHEmIEN
AW AT T 41 ER T 120 IR A Z2RE S, 4R
Je A SR D0 S5 B9 7 0 X i B A R S A TG . 4

PSR, WEAURE WE UG RO A R AE 8.3%~30.0%
JLE, BERRIE 2.5%~5.8%0 H, Horbg Ui i A6 0
PR R i R DRI, A 22 v o 24 5% B B A (] RS g ™
i, e e H g e o e e, X g sk A AR R
G IR AR) A . WE AU A 22 A EAE, TR
TR, R 2R Ry T D P i 220, S ekt i P R
TSP ORAW R WA R, BT e AR . WE R L iR
PR A 22 B RAT B, HDR X R 2 i ol | el S
W= 253 R B A ROCR BT, W U AR 2
[ S THDGE AR 22 BUASE /N HL A B AR P, WA LA 2 35
T A R A A 2 T AR 25K B R AR R, Ao AR
FLEARFF IR AL, TR AT R4 5] B 1R I
WX A= AT, HES BB A . AR IR SR AR B
FeR, [l A 22 vh AR 25 5% 0 WE A, M AR 314
1) 4 A L AR R
2.7 BERXEITM

Wk 6 FiR, WERME . WERWE  m RUkAg 2 L S
RS PEAY 45 5 AE 0.00501%~0.00830%3 FEl, #&/D T 100%;
WE M . R MR e R ) S R 1 KU T A 2 R AR
0.0428%~0.1210%3 [, #m/NF 100%; X EH, K&
A P R 2R A B AR, (RS AU KO BT, K
[SEIE e

x5 3 MRAMENLER
Table 5 Detection results of 3 kinds of pesticide

oty G /% PR/ % 6 1 5 Rl /(mg/kg) SEE/(mg/kg) i K AB/(mg/kg)
I5E 1 30.0 5.8 <0.0087~1.5400 0.0510 1.5400
IgE R 13.3 1.7 <0.0024~3.2700 0.0370 3.2700
AN 8.3 2.5 <0.0093~2.9000 0.0460 2.9000
F6 3MRAMERRIEITMH
Table 6 Dietary risk assessment of 3 kinds of pesticide
e e I £ KU AR KU
~
mglkg - ) gl - ) YD gl o) gl o) YeARTD
WE H iz 5.52x10°° 0.100 0.00552 2.57x10°* 0.600 0.0428
e o gk 4.01x107 0.080 0.00501 5.45x107 1.000 0.0545
N, He ok 4.98x10° 0.060 0.00830 4.83x10°* 0.400 0.1210
3 & 3 Pl 24 5% BR 1A 18 P 1 IXURS: R 2 e B IXUBS: 2847 T A,

AT LA . ISR FRIBE A F, d
BVANRACE 3 Sl 3181 N =N SN AL =N NS Rl e e 4
WETABIGEIT R RS R, IR R . HERRE | K
JBE K BRAE S R AE, MIRFE R EOR . AT ik
PR RARMERE . REUE S . SRR TR, AR AT
AL AR ZGSRE o AN, ABETOR AL PG L X AR 2

JIE/INT 100%, U AT 58 AHABIFSE I B AR 25 RS0,
it b — R R TR AR LGRS, LAAxif 1 R 2%
HAR 25k B I O

SE Mk
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