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Simultaneous determination of 15 kinds of organophosphate esters and carbamate pesticide
residues in tea drinks by ultra-high-performance liquid chromatography
tandem mass spectrometry
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(1. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning, Beijing
Center for Disease Prevention and Control, Beijing 100013, China;2. Yanjing Medical College, Capital
Medical University, Beijing 101300, China;3. Department of Medical Science and Technology, Guiyang
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Abstract: Objective A QuEChERS ultra-high-performance liquid chromatography tandem mass spectrometry analytical
method for the determination of 10 kinds of organophosphate esters pesticides and 5 kinds of carbamate pesticides in tea
drinks was established. Methods The extraction solution was purified with 150 mg MgSO,, 25 mg Primary-secondary
comine and 2.5 mg graphitized carbon black. After centrifugation at 14 000 r/min at 4°C for 10 min and the supernatant
was transferred, diluted with an equal volume of ultra-pure water. The pesticides were separated on a Waters ACQUITY
BEH C18 (2.1 mmx100 mm, 1.7 um) chromatographic column with gradient elution using 0. 1% formate-acetonitrile
and 0. 1% formic acid aqueous solution. Pesticides were detected via multiple reaction monitoring mode. Results  The
method showed a good linear range of 5-160 pg/L. (R*>0.99). The limits of detection and limits of quantification were
0. 05-5 pg/L and 0. 15-15 pg/L, respectively. Mean recoveries of 15 kinds of pesticides were 71.2%-103. 2%. Intraday
(n=6) and interday (n=3) relative standard deviations were 0. 1%-13. 8% and 0. 4%-12. 2%, respectively. Matrix effects
were 84. 1%-114.3% , and could be considered to have no matrix effect. Acephate was detected in 2 out of 43 commercial
tea drinks, it suggests that pesticide residues in tea drinks may cause increased health risks for people. Conclusion The

method was simple to operate, rapid, accurate, and suitable to detect fifteen kinds of pesticides in different tea drinks.
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MS 3 basic 4t % #ir (F21E 3R A 7w ) . Waters ACQUITY
BEH C18(2. 1 mmXx100 mm, 1.7 wm) {5 i% 4%  Waters
ACQUITY BEH Shield RP18(2. 1 mmx100 mm, 1.7 pm)
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TE A A IR K i Milli-Q® 1Q 7005 #i4lik 2 45
%o MgS0,.PSA fil GCB ¥ [ 3¢ [ i Bl A+ .

43 B B A% B 500 WL 4% 4% 25 45 fE & T 10 mL
KM, 2 (Acetoni trile, ACN) i & 2 FE 2%, Bir
il B N 5 e/ mLOR BB R 5k 50 pg/mL) i
2GR A FR WAL & W, -20 “CARAE T AR 6 4
H B2 mL AR 2GR G PRERE ST 10 mL 25500,
ACN Jin 2 2] B 2, e il R B2 1 g/ m L O B8t 195
WTE R 10 pg/mL) A 25 TR & bl TAEW 4 "CLRATF
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Table 1 Chemical information of 15 kinds of pesticides

e YL FR (h A FR) a5 Sy ¥ i Log P CAS &
A LR R Tsocarbophos (7K J# B B4 ) ¢, H,,NO,PS 289.29 1.66 24353-61-5
EERIR A A Fenitrothion ( A% 147 ) C,H,,NO,PS 277.23 3.24 122-14-5
EERIRH AL Phorate (F ) C,H,,0,PS, 260.38 3.67 298-02-2
A ML R iR Dichlorvos(FL#L {2) C,H,CLO,P 220.98 0.71 62-73-7
AL I PR Chlorpyrifos (2 5E 1) C,H,,CL,NO,PS 350.59 4.77 2921-88-2
A1 LA T 1 Triazophos( = W) C,H,,N,0,PS 31331 3.99 24017-47-8
A HL B R B Dimethoate (5 ) C,H,,NO,PS, 229.26 1.32 60-51-5
A PR Omethoate (% /K R ) C,H,,NO,PS 213.19 0.06 1113-02-6
EERIR A A Trichlorphon (& H H) C,H,CL0,P 257.44 0.48 52-68-6
A L R 1R Acephate( £ It H &) C,H,,NO,PS 183.17 -0.85 30560-19-1
Tk T R Methomyl (K £ &) C,H,,N,0,8 162.21 0.60 16752-77-5
K R Tsoprocarb (53 A &) C, HsNO, 193.24 2.51 2631-40-5
UL R Fenobucarb(ff T &k ) C,,H,,NO, 207.27 3.04 3766-81-2
£ LA Carbosulfan (T i 5¢ 11 Ja) C,,H,,N,0,8 380.54 6.05 55285-14-8
S W R R Carbofuran (5% 71 &) C,H,NO, 221.25 1.76 1563-66-2
1.2 7 #2 BB
1.2.1  Ff &R Ab 78 Table 2 Gradient elution program

P R YORHEE i 500 wL T 2 mL B0 (Efo'”“mi" Ag/j 3/3%
A 500 wL ACN, IR BEPR ¥ 30 s J5 B IR A W e A 3% 0.1 97 3
47 150 mg MgS0,.25 mg PSA Fl 2. 5 mg GCB #J 2 mL 1600 18 gg
BT IATER Y 45 s J5 .4 'CF 14 000 r/min £ 10.1 97 3

12 97 3

L> 10 min, ] JZE W 400 pL F 2 mL 3% 55 /)
R 1 /NE A 400 L BB 4K 5 IR 4, UHPLC-
MS/MS #4753 17 o

1.2.2 UHPLC-MS/MS %%

{34 . Waters ACQUITY BEH C18 Vi sl A W
0.1% WKW, shAH B 24 0. 1% W2 ACN;HE
T 240 C U 0.3 mL/min; PEREMRAR .5 WL B JE
VR P L3 2.

B AR 5 B OE B AR A
X Z2 W W (Multiple-reaction monitoring, MRM) ;
FAL AW 3.0 L/min; TS W& 2 10. 0 L/min;
TN £ 10. 0 L/min 3 1R JE 0300 °C 5 % 51

1R 526 °C; DL IR JF 1250 °C 5 v He 6L B . 400 °C;
15 F R 25 R IE S B3 3.
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T UHPLC-MS/MS Xf 15 F e 24 i1ty 6 45 1k
R AR K B e A, AN 5 S e A ] SRR AT
ez kgt —MALGRE T T8 T, M
ACN X 45 B b 18 &l 69 0 9 15 A7 i B8 TG A ke 182
200 pg/L A9 B b A 25 45 E R L f# B LabSolutions
AL 25 AR B Ak “LCMS-System Administrator” F “ % ##
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Table 3 MS parameters for fifteen pesticides

HET TET QLU RiE Q3T
44 B
/(m/z) /(m/z) HE/V HBE/V HE/V
7K 273.1 231.0% -13 -10 -11
273.1 121.0 -14 -26 -12
IR W 278.1 125.1% -21 -21 -28
278.1 246.1 -17 -16 -18
LIRS 260.9 75.1% -20 -10 -14
260.8 199.1 -13 -9 -14
L 222.1 109.0% -17 -25 -21
222.1 79.1 -26 -35 -29
AL 351.9 96.9% -24 -20 -21
351.9 79.1 -17 —44 -16
351.9 197.8 -13 -33 -10
=R 314.0 162.1% -12 -17 -17
314.0 286.0 -12 -12 -14
SRR 230.1 199.0% -12 -9 -21
230.1 171.1 -12 -13 -18
230.1 125.0 -16 -21 -13
FURR 214.1 125.1% -11 -21 24
214.1 183.0 ~11 -12 -19
A 259.0 109.2% -10 -17 -18
257.2 109.0 -12 -17 -22
Tk FH e 184.0 143.1% -14 -10 -15
184.0 95.1 -22 -23 -10
DES 163.1 88.1% -19 -9 -16
163.1 42.1 -30 -20 -17
163.1 47.0 -13 -22 -18
163.1 58.1 24 -24 -20
163.1 106.1 -19 -12 -11
SR 194.1 95.1% -23 -15 -10
194.1 137.1 -22 -11 -15
Tk 208.1 95.2% -25 -16 -10
208.1 151.4 -11 -10 -16
T v A 380.9 118.1% -18 -45 -12
381.6 160.9 -19 -27 ~11
AR 222.1 123.1% -12 -12 -17
222.1 165.2 -12 -21 -21

TR e T

Qb 3R P () A AR D5 VR T D RE  EREAR AR 5 L, 43 5l
Xof BT A 24 1 B — X BE RS R ES FAY m/zL Q1
AT FL R R R R A Q3 WA LR E AT A Bh ik
I M AR O Ak 25 S T 3 50 B o 07 2% A R L AIR
B T, 0 Hh e A B S 8, AL S YR
TR AT 2 %, a3k 3 Bron IRk S HEAE
W RSB TR R 3, K R B R
Ik 5,3X 3 FA BT RCR Y 2 T IR
ECY, B BRI B GBS E
XoF A it 2 IO P TS A2 P, RTAE E E  E  R E E ES F
XAk T 22, (] s ) T BE S A ) 09 £k 5 9 ok Ui, 1B
FH 224~ 8 1% 0] DL BH 8 48 T 6 A5 0 4 1 5 e
R AS ORI AR 2 1 E i RE MR RN 28 0E TR
U B A A Al
2.2 RS
2.2.1 VS AL

3% FE 2R ]l Waters ACQUITY BEH C18, #fF 5¢

FA 5 -8 4l K . ACN-#8 4l 7K . ACN-5 mmol/L Z R &
JK¥ W CACN-0. 1% H R K% R 0. 1% H iz ACN-
0. 1% R 7K %5 W 55 AS [a) 38 20 A 21 B4 15 il e 25
F14 % B s ) 2 % e 280 R o (A 2 . el T A AL
A ACN 78 KAt 1A 1 3k B BE 70 240 T
JF LA T & ACN (3 8l AH |, 15 B A 24 1 08 B[]
N S AT E S U O i P e el ]
0. 1% W 1R F £ W2 &y, W AU 220 T8 gk | 3
0. 1% W2 () W AH 205 T LR B o T ReJe i T HY
AR HE A HA 75 MS/MS 78 1IE B T# a0 F B 45 5 1
BT B P M 2 Beah (5 H R IR 2k 2
S AL T A A U YR Y A7 R I AT AR e Ak
BRI ARAIF G R R B R AR T, KR 1 B A3
Wi 3z A7 B ) ) 078 T AR R AR AL UK A S A
0. 1% W2 JCIE R UE AT sl A R Gevh H ok B Y 1E
FE o I, A B A FE 0. 1% W iR ACN 1N A
HLAH 0. 1% H IR K WA R KA .
2.2.2 miEHE AL

X Waters ACQUITY BEH C18, Waters ACQUITY
BEH Shield RP18, Waters ACQUITY HSS C18 i
Waters ACQUITY HSS T3 % 8 i A i 17 L1k , 156
S5 WoR X 15 R 25 1 07 BR RE ) Hl R 2 554K K
4y HSS T3 .HSS C18.Shield RP18 #ll BEH C18, {4 &
R T A AR Y 47 6, 5 At Sk b 42 38 9 633 ) 7 g
JIH—BY L A W AR [ 03 B Y R T I A
A 25K, £5 45 75 SE A 7 (E A R 1L, £ 335 AT 3
; Waters ACQUITY BEH C18,
2.3 HiAbEEA R E
2.3. 1 AR AL R H = Ak

QuEChERS % % JH 19 ¥ 4k 5] 42 5 MgSO, .
PSA . GCB HI C18., MgSO, Al i jF £k #7 1 J1 B A% 4
2476 7K IR A L DT 1 I 25 76 A AL T
Ay e 5, (6] B AT A2 1k K AR R LA A9 43 2 IR
A HUA KA A . PSA AR S — Bl M B 5 fiE
% 25 R 25 OB BB 28 AR D R AN AT BIL IR S5 B PR R
A3 AR BR PE AL A WA W BHE T . GCB A A &%
FBROFE AX E ORI AR 254 W . C18 X ARk
PE B 55 79 R 288 RO 258 A Ao 1Y) B, (EL 3 1Y
C18 2 W Bk R B MR i R 25 . & BRI v Ak 77 20
B AN 6 T S ELAAORE 15 Bl 2 1 R A 2 06
T N7 PR [ v Ak ) A RN AT AL
C1(MgS0,: 150 mg,C18:50 mg) ,C2(MgSO0,: 150 mg,
PSA:25 mg,GCB:2.5 mg) .C3(MgS0,:150 mg, PSA:
50 mg) ,C4(MgSO,: 150 mg,PSA:50 mg,C18:50 mg) .
C5(MgSO0,:150 mg, PSA :25 mg,GCB:7 mg,C18:25 mg) .
C6(MgSO,: 150 mg, PSA: 25 mg, C18:25 mg) fl C7
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(MgSO0,: 150 mg,PSA:25 mg) . W 1 fiR , 4467
S C1I BEAEME SRR AT B e 1 1 7 24 Tl
R 38.9%~56. 7%, W] BEJ& C18 if it 7 B 2% g ¢
o 25 W W 5 Ak 3R R C3 B AR AR SR A S 24 ik
N 56. 6%, Al fig & PSA il £, %F A M o Y AR R
(Log P 0. 06) 7 A= W Bfh 5 ¥ Ak 50 S C4 W, T i oe /1
WS 2 R g 47. 8%, T RE R T C18 i i, W
BT 2 A 5 Y TR T B R v AR TR R CS B VR
TR N 3 S| N TSl o S N S
K 22.7%~56.4% ,4 PR 25 1Y) Log P KK N 3.24.
4.77.3.99 Fl 6. 05, 7% g M 344 5, 101 Wi R AIK AT g
EH T RE AR AR T GCB i C18 s Bk, X
X 4 T B R I 2 K L e R 1 A 2 7 A N
HARFRI A Co B, T B vE Y R Sk 55, 4%,
BB S C18 it A7 ¢ s i AL o C7 i, SUR SR F
BN 61. 7%, nl fig 15 PSA WL FA 56 ; R4 ¥k
Ry C2 B, B A AR 25 (1 - 34 BRI KT 71.5%),
T D RE X b e R ST e ST e S N
Z J5 43 1 R IR SR e T X H b A 20 R e
LI, R 7 BRUAS O v 1) TSR s R e ) 2 T
Je £ .

100 - mmCl
c2
80 |
< Ll e C3
¥ 60 Cc4
=
E 40 . C5
= C6
20 = C7
o LLLLLI) LML
SIS IR EF FT S SO
%;& zggg &x%%%@ %@f’g %@&QQJ‘%@%&@%@
B 1)’%“ /\«3\

P AT v A 00 AL SR LR 15 b 24 4 el i o
Figure 1 Recoveries of fifteen pesticide in different composi-

tion and dosage of cleaning agent

2.3.2 Ao A R R A

YRR S ACN IR B WU A 2 mL A7 7
T[] AH 2 BOR) Y 250 A ), 38 3 IR HE 4R 3% (Vortex) |
B N #0%% £ 85 (Shake) FT#R 75 (Ultrasound ) &5 7
AT HR I, FFLEN A 30 5o 40 ng/mL B I bR
KT 3 R IROT R 28 SR A 2 F s, i
JETT 15 gk 2 1 7 X [l i 5 s T8 S L gl
A TS, Bmahny S TR N TR AR B
JE AR HT i B 55 A BR |, B 35 21 19 A S80I P B
s P Y TSR R v TR S, R R B IBOR T A
18 25 A A R BRSO A5 AT 4 A i 5 0 1R A A
R 2 6] 1) 43 132 o), 3R FHR UBOR B iy TS
R ] 0 L, R ity 5 0 I R A6 B A4 A B A AN %

FEA4Y 3 iR EYR 3% AT 35 3 000 r/min, /& 58 AR 3 Al
PLE VR & VAR 5 1A 2 IO rf %) 43 I T A 2
T 78 A A BT 15 B 25 R AR R 2 M oy I & 4 2
JECNEE T RECEY PR R s . R, A
58K AR 5 10 $E Uy 20, 5 oA 3 — 30

1207 - R
-l 5 b B
-
o\\°
=
=

K2 AFEERECO T 15504 2 9 [
Figure 2 Recoveries of fifteen pesticide in different

extraction methods

2.3.3 RBESAMAE

3 e 15} 18] X5 QuEChERS 4% 2H 43 55 4% o (1 A .
YEFA B B 52, 40 ng/mL JITAR K- F %4 25 19 -
Yyl e an & 3 Fras , Bl A i E B (] 9 3 i 21 45 s,
SF- 357 1WA N, B Z R A 60 s, [EDRCR A
BT B o RT R R R e B R] O K B B ) S B A
AW % A 454, 4 PSA T a0 3k 1 55 B T AS e
VR 5580 P A 25 T B U8, GCB X R Al % A 2L A
THT 45 A6 1 A< 25 AT — 72 W WG PR FH 7L R, B
A E RS ] Ry 45 s

120 -

pmos
90| 15s
© ‘ m30s
g 60 ’ 45s
& I 60 s
30
0
FEAIII T B SIS

SNSRI

5 <8
B3 ORRBBER ] (s) T 15 Fh 25 i [lfig %
Figure 3 Recoveries of fifteen pesticide in different vortex time (s)

2.3.4 BEORENMTAL

QuEChERS A9 45 20 73 5 10CRHRE & v 19 4% Tl 45
G RO AR &R T S R OK AT 4
2 BB oy O T I 8253 o A &R A B OF- i
Jo AR 25 RN 2% BT R T AR S TR i R b i B A T 22
S gy ) 2 By A A HLAH R K A R B TR
L5 W A% 25 78 A3 HLAR AN K AR 22 18] B9 37 8 R 2 I
0 2 5% T AR R A AR 2 5 e B Oy B B AR B
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XFEE T (25 C) A 4 CF B 15 R 25 1 7]
W 25 BN 4 FroR B RUAR AL L 2T M B RN
HAE 4 °CTR P2 [l e B G T A, A ok 2 7
PR R 1 LSRR AR 22 R K (4 CF g ) o X AT
B A 25 A B I MR I AT 6, TR P e i R A SR R
T HUFE 15 FhA 25 AR M 81 RT3, Log P EAK IR
-0.85.0.06 Fl 0. 48, A 45 AH UAH ¥ J5 3, 3 3 F
e P A K AR 245 A KA Hh i 43 T R K AR O 1
T A A2, 8 AR 25 75 A AUM R 4 BE 9 D R
W A H I T [0 5 g U R B N L Y0 R
ORI A 4 CCHT, Lk P R SRR RO AR K
HE V) il B R AIG L 40 T 76 7 AL Hp i R 24 4 %o i
iEROR:- b N D R T A S

100
== 25°C
] ST Jiia 4o
ﬁ 60 ‘-‘ 1
% 40 | ‘
AL
0 B BN B0 B0 B0 BN B B0 BN B0 BN N6 BN RO N
80 8 S S B B
Bl Wi s
DS 4;%3” &&’g\“

4 AR 15502 i [
Figure 4 Recoveries of fifteen pesticide in different centrifugal

temperature
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Table 4  Linearity ranges, standard curves and matrix effects of fifteen pesticides
. i 79 7
oA R RPETLE/ (png/L) AR v 2R R G R B o jj‘—tﬁ):ﬁ[;j//o =
K MM B 5~160 y=32 266x+53 726 R*=0.998 7 88.9 104.5 94.9
A W 50~1600 y=868.56x-608.73 R’=0.998 1 91.7 94.8 95.3
SR 5~160 y=35 478x+17 259 R*=0.998 3 93.1 93.8 111.2
[ E3 5~160 =8 592.8x+29 938 R?=0.998 4 93.1 108.2 99.9
AL 1 5~160 y=42 237x+68 658 R*=0.997 1 98.9 105.3 91.4
=R 5~160 y=1E+06x+2E+06 R*=0.992 5 101.7 108.2 100.2
SRR 5~160 y=786 425x+2E+06 R*=0.999 3 93.4 99.3 111.8
FURR 5~160 ¥=362 697x+3E+06 R*=0.996 5 107.2 114.3 98.8
[IQERE 5~160 y=3E+06x+4E+06 R*=0.990 2 86.7 89.6 89.1
T H Jre 5~160 ¥=533 592x+2E+06 R*=0.999 6 84.6 96.3 105.4
pES 4 5~160 y=242 860x+517 532 R*=0.999 1 90.5 86.9 84.1
SR 5~160 y=137 753x+332 388 R*=0.998 3 100.6 98.0 92.1
T 5~160 y=155 412x+439 732 R*=0.998 3 103.9 98.3 94.9
R TRTNEN 5~160 y=118 548x+262 055 R*=0.999 3 94.4 88.0 96.6
e 5~160 y=1E+06x+3E+06 R*=0.997 8 100.0 101.8 105.0
5 ISFARZ AR IR R B e R G RCR (r=6) . H P RSDs(n=6) F1 H [ RSDs(n=3)
Table 5 Retention time, LODs, LOQs, mean recoveries (n=6), intraday RSDs (n=6) and interday RSDs (n=3) of fifteen pesticides
X o T1 T2 T3
g FHMELLOD/LOQ/ IR T T T el Aw AW FH AW AR
min - (wg/L) e/l (e/L) e 00 RSh/g RSD/% FBINCR/% RSD/% RSD/% [IHC/% RSD/% RSD/%
ik 90.1 5.4 0.7 93.7 1.7 2.0 89.2 10.8 3.0
KB 5.599 0.05 0.15 it 85.8 3.7 2.3 89.0 0.1 2.1 93.7 2.5 1.4
¢ 83.2 1.3 6.4 85.1 2.1 4.5 77.9 3.4 7.9
1% 82.6 8.5 9.4 88.2 6.2 5.3 88.1 12.4 5.0
RRBE  6.252 5.00 15.00 h 84.4 2.1 4.8 83.6 5.2 42 88.2 0.4 23
[ 80.8 1.2 43 79.8 2.0 4.8 78.5 2.4 22
ik 85.7 12.7 4.0 95.2 6.7 1.1 90.1 13.6 2.9
CiEE R 7.021 0.25 1.00 i 87.4 0.2 7.4 81.8 1.9 1.6 90.0 1.4 1.5
[ 84.9 4.9 4.1 78.0 0.5 2.4 78.0 2.4 4.3
1% 71.2 11.0 4.6 78.3 10.6 12.2 76.6 1.1 3.7
[SE56: 4.573 1.25 4.70 ey 82.2 5.8 42 90.4 8.1 7.0 81.7 4.1 10.5
[ 99.3 1.8 23 82.1 0.2 6.2 78.6 4.1 5.5
i 772 11.8 8.3 83.5 7.2 45 81.1 42 25
5T I 7.635 0.38 1.24 e 73.7 5.6 3.9 74.9 23 3.2 74.9 0.1 1.5
[ 76.3 2.6 11.6 74.1 10.2 3.6 80.0 12.1 5.6
ik 97.6 1.5 7.3 87.1 9.4 3.4 87.7 10.4 4.2
= R 6.249 0.10 0.40 b 83.0 1.3 8.3 80.1 4.0 1.4 79.9 4.3 2.5
& 71.9 2.4 4.2 78.2 7.1 4.0 71.8 7.2 6.6
ik 87.5 8.2 4.9 97.2 3.0 5.5 88.7 4.0 2.8
SRR 3.749 0.15 0.50 L 85.4 42 25 84.1 3.0 1.2 87.4 0.7 1.5
[ 83.6 2.7 3.3 81.6 2.7 1.7 84.8 1.2 10.4
ik 89.0 2.1 8.6 80.4 0.2 5.6 76.5 6.9 6.1
AURR 2.470 1.25 3.6 L 71.5 1.9 5.5 78.6 1.2 48 85.4 1.0 4.1
= 74.1 2.2 4.8 74.4 3.0 3.2 74.2 3.4 5.4
1% 86.4 9.7 7.0 88.6 3.9 1.7 89.4 13.8 1.7
HE W 3.420 0.50 1.50 L 89.0 0.1 3.2 74.4 4.6 0.7 88.1 0.5 0.6
[ 81.4 0.2 3.6 71.8 0.2 2.8 78.5 1.0 1.9
7. B ik 88.1 5.6 8.7 98.0 6.0 6.3 93.2 1.8 3.5
i 2.327 1.50 5.00 L 82.0 2.7 5.1 83.0 0.3 6.4 95.1 4.7 9.2
i [ 81.6 7.3 10.4 87.6 2.6 4.9 83.4 5.5 7.3
e 88.7 4.4 8.6 85.7 4.2 3.8 92.8 10.3 4.2
DES 3.054 0.40 1.00 it 83.5 5.0 2.5 80.4 5.7 2.3 85.8 4.1 1.6
& 76.5 2.6 1.9 76.9 1.5 1.6 77.6 1.6 1.3
i 89.8 10.4 8.8 87.5 9.5 22 90.0 5.6 29
S 5.282 0.20 0.75 e 87.8 4.6 7.8 85.3 0.8 1.4 89.1 0.2 3.8
[ 83.9 2.6 5.3 71.5 5.1 4.0 83.6 1.1 7.3
1% 90.6 4.2 5.6 95.1 8.1 2.5 88.0 12.0 1.7
T L 5.707 0.15 0.50 e 81.5 4.2 1.6 86.3 3.4 2.9 87.6 3.1 1.3
o 79.9 0.9 4.3 80.3 0.3 0.4 76.3 23 6.3




AR AR

CHINESE JOURNAL OF FOOD HYGIENE 2024 155 36 5 12 1]

4 54 B ]

/min

s R

LOD/
(ng/L)

LOQ/
(pg/L)

T1 T2 T3

fiks K-/

-
SR /%

HWN
RSD/%

H 18] Sty HH F 7] Sy A H [

(/L) RSD/% [l /% RSD/% RSD/% Il /% RSD/% RSD/%

0.50

ik 97.9
85.4

82.9

7.4
9.6
1.9

9.1 103.2 10.3 2.8 88.4 5.0 4.8
5.0 94.0 7.5 4.8 75.0 6.9 7.0

Ef:l
[ 9.0 99.6 1.4 7.8 78.2 3.8 10.3

4.817

0.20

0.65

fix
T

[

99.3
98.7
84.0

6.1
0.8
2.3

7.3 84.2 9.7 2.7 97.9 5.0 2.6
3.1 81.6 1.4 3.7 95.5 0.2 1.6.
2.5 75.9 3.9 2.0 85.4 0.7 2.4

TE IR MK LOQ s "R 7K 3 - 5 LOQ ;B Hs /K - : 10 LOQ

40 000
35000
30 000
25 000
20 000
15000
10 000

5000

6 000 000
5000 000
4000 000
3000 000
2 000 000
1000 000

0

5000 000
4000 000
3000 000
2 000 000
1000 000

0

4500 000
4000 000
3500 000
3000 000
2 500 000
2 000 000
1500 000
1000 000
500 000
0

T ass

1.5

9.5 min

15
A

9.0 9.5 min

13

\

14

15
A

A J& £ Mﬁ

1.5

2.0

2.5

30 35 40 45 70 75 80 85 9.5 min

13
6

A

15
A

1.5

20 2.

5

55 9.0
(€D]

30 35 40 45 60 65 70 75 80 85 9.5 min

FA 28 ROBHRE: fit 5 b S0 3E 5 b v 9 TR (R U200 10 LOQ) 5 e 28 TRORH I JTT DE C ¥R 45 A v VA VR (R B2 10 LOQ) 5 d: ZR HORFER I IR 43 PR 1 Uk

(IR 10 LOQ) o 1. LT MR 5 2. SR 2R 5 3 K 22 5 4. B0 U5 SRR 6. BB 3 7. T 10 5 8. 5w TN B 5 9. /K IR B 8 5 10. T 11 AR B

Tl 5 12, =Wl 5 13, F L@ 5 14, FEFEME S 15, T i 5 1 8L
F6 15842y T A

Figure 6 Total ion chromatagrams of fifteen pesticides
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