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Simultaneous deter mination of 3 kinds of pesticide residuesin honey by
automatic solid extraction-high performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of carbendazim, thiophanate-methyl and
thiophanate-ethyl in honey by automatic solid extraction-high performance liquid chromatography-tandem mass
spectrometric (LC-MS/MS). Methods The samples were dissolved and diluted by phosphate buffer (pH=7.8), then
cleaned up by automatic solid phase extraction. The extract was analyzed by LC-MS/MS and quantified by internal
standard method. Results The carbendazim, thiophanate-methyl and thiophanate-ethyl had good linearity in the
range of 2~100 pg/L with r* higher than 0.99. The limit of quantification was 5 pg/kg. The recoveries of carbendazim,
thiophanate-methyl, and thiophanate-ethyl were from 75.6% to 97.1% at 3 spiked levels (5.0, 10.0 and 20.0 pg/kg)
with relative standard deviations (RSDs) less than 13.2%. Conclusion This method is simple, quick, accurate, and

precise and suitable for the simultaneous determination of carbendazim, thiophanate-methyl, and thiophanate-ethyl
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residues in honey.

KEY WORDS: automatic solid extraction; high performance liquid chromatography-tandem mass spectrometry;

honey; pesticide residues

oL
il

(carbendazim) (thiophanate-methyl)

(thiophanate-ethyl) s

(1]

[2] 3]

(lethal median dose,

LDsg) 5000~15000 mg/kg, LDs,
15000 mg/kgt"
R 1.0 mg/kgl¥,
0.007 mg/kg,
[6-9] _ [10-13] _
[3,14] [15] [16] [17]
GB/T 20771-2008 486
_ [18]
2, 2, 2
, HLB

2 MRSH®
B8 St

Accela

2.1
TSQ Quantum Access

( Xcalibur 1.4 ,
Thermo-Fisher ); KQ-250DE (
); XW-80A ( );
LDZ5-2 ( Sigma ); Milli-Q (
Millipore ); ( Caliper )
( 98%,
Sigma-Aldrich ); D4-
(D4-imdacloprid) D4- (D4-carbendazim)(
98%, Dr ); ( R Merck );
( , )i
272 g s
600 mL , 6 mol/L NaOH pH 7.8
, 1000 mL
22 FRERREECH
s s 100 mg/L
( ),
3
, s I mg/L 0.1 mg/L
D4-
D4- , , 100 pg/mL
, D4- 400
ng/mL, D4- 100 ng/mL,
100 puL
s (30:70, V:V) 2 5
10 20 50 100 ng/mL ,

23 MMt

(1.00+0.05) g 50 mL
, 100 puL ) ;
pH=7.8 15 mL,
; 15 min; ) 5
, (5mL ,5mL ) HLB
(5 mL , 5mL ); 45 C

E

- (30:70, V:V)1.0 mL,



4492 7

30, 0.22 pm -

pH=7.8 s
24 UBEH pH 78 ’ ’
24.1 &EEN
: Agilent Polaris 5 Cjg-A (100 mmx2.0 ’
mm, 5 pum); 2 0.1 % (A), (B); ’
s : 0~1.5 min, 10%B; 1.5~4.0 min, >
10%~90%(B); 4.0~7.0 min, 90%(B); 7.0~9.0 min, 10%(B);
vy Y le
: 250 uL/min; 210 pL; 120 C 312 CLETBERR
242 JRikAt pH=738 ;
(electro spray ionization, ESI); > > >
: R : 2500 V; : > > B
300 °C; : 16 L/min; : 2 L/min; ; ; 85%
£ 0.01; £ 0.01 s; QI 0.7, Q3 : s 50%~60%
0.7; : (selected reaction monitoring, >
SRM) / 1 3.2 [EHEZEEUERIEE
F1 3MRAI 2 MALRR SRM 2% , ,
Tablel Selected reaction monitoring (SRM) parametersof 3
kinds of pesticides and 2 kinds of internal standards ’ ’ HLB MCX 2
mz Mz (V) (min) HLB MCX
132.0 30
192.0 . 4.5 HLB (60 mg, 3 mL) : 5 mL R
160.0 18
X 5 mL s ,5mL ,5mL
151.0 24
343.0 5.6 MCX (60 mg, 3 mL) : 5 mL ,
279.0 2 5 mL 0.1 mol/L ., 5mLo.l
300 000 22 5o mol/L ,5mL ,5mLS% -
324.9" 9
195.9 163.9 18 4.5 3 , pH=7.8
260.0  213.0 12 5.04 , 15 min,
* 9 2 E)
. , HLB
3 75% s
3 #R5ie MCX , 3 520~78 %,
N HLB
31 #HmiEE
~ \ R AY r
3.1.1  QuUEChERs 7 33 (LEEMHLL
QuEChERs(quick, easy, cheap, effective, rugged and 33.1 Jititega
safe) [1”! ,
> D4- D4- s
. , 1
; 332 &iEftetkii
QuEChERs , Agilent Polaris 5 Cg-A 3
s 80% s
, R 50% 3
> 13



11

4493

34 FEMRERZ. LMEEEMEER

, 5 pg/kg

35 FEHEWRMBEZE
5.0 10.0 20.0 pug/kg 3

) , 75.6%~97.1%,
(X, ng/L) s 3 (relative standard deviation, RSD)  6.6%~13.2%,
2~100 pg/L (r>>0.99), 2 ,
10 R ,3
RT: 0.00-9.01 SM: 15G NL: 3.07E7
8 100 448 . TIC F: +c ESI SRM ms2
E o 192.000
2 [131.995-132.005,
g 60 159.995-160.005] MS
2 40 100 ng-mL
g 2
0
8 100 5.65 NL: 4.44E6
‘é b TIC F: +¢ EST SRM ms2
S 80 343.000
R, [150.995-151.005,
S 278.995-279.005] MS
2 40
-% 100 ng-mL
g 2
0
5905 NL: 8.60E6
é’ 100 TIC F: +c EST SRM ms2
£ 2 3 370.900 [93.095-93.105,
= 150.895-150.905,
g 60 324.895-324.905] MS
2 40 100 ng-mL
g 2
0
4.46 NL: 2.82E6
&é 100 TIC F: +¢ ESI SRM ms2
£ 9 4 195.900
g [135.895-135.905,
g 60 163.895-163.905] MS
2 40 100 ng-mL
g 2
0
5.04 NL: 1.3E6
g 100 TIC F: +¢ ESI SRM ms2
£ 80 5 260.000
5 60 [212.995-213.005] MS
= 100 ng-mL
2 40
g 20
= 03
00 05 1.0 20 25 30 35 40 45 50 55 60 65 70 75 80 85 9.0
Time (min)
1. ;2. ;3. ;4.D4- ; 5.D4-

1. carbendazim; 2.thiophanate-methyl; 3.thiophanate-ethyl; 4. D4-carbendazim; 5. D4-imidacloprid

Fig. 1

1 100 ng/mL 3 2 SRM

The SRM chromatograms of 3 kinds of pesticides and 2 kinds of internal standards in 100 ng/mL standard solution
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Table2 Theregression equations, correlation coefficients and internal standards of 3 kinds of pesticides

2

r
Y=0.0859522+0.0950993X 0.9983
Y=0.0329105+0.0707094X 0.9996
Y=0.0533019+0.109862X 0.9996

#3 BEPZER. PEREAENCERRZNMARESERN

TR R E (n=6)

Table3 Recoveriesand RSDs of carbendazim, thiophanate-methyl

and thiophanate-ethyl in honey (n=6)

(ng/kg) (%) (%)
5.0 92.3 12.3
10.0 95.4 8.8
20.0 97.1 7.1
5.0 75.6 11.3
10.0 82.9 10.2
20.0 87.3 6.6
5.0 78.1 13.2
10.0 86.4 9.4
20.0 89.5 8.1
3.6 SEPRFEMmIG
, 50
, 17 ,
0.01~0.12 mg/kg
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