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The analysis method of pesticidesresidue in Hongkong plant-derived spices
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ABSTRACT: Objective To establish a method for the related samples’ pretreatment and instrument

detection, regarding the 25 pesticide residues in the 7 major categories of plant derived spices which are

involved in the new residual pesticides in food management system: “Hongkong foods recommended gauge
residual pesticides tube scheme” (referred to as “regulatory scheme”) issued in 2012 May by the Hongkong
SAR government. Methods By using acetonitrile with 0.1% acetic acid as the solvent, the sample was
ultrasonic extracted, cleaned by SAX/PSA, and qualitatively and quantitatively analyzed by gas chromatography-
mass (GC-MS), gas chromatography-mass/mass (GC-MS/MS) and liquid chromatography-mass/mass (LC-MS/
MS). In the experiment of recovery test on garlic powder, ginger powder and chilli powder spiked with 50
ug/kg, several key steps were optimized in the pretreatment process and instrument testing. Results The
recoveries of those pesticides were from 67.8% and 123.7%. The analysis and confirmation method of plant
source in the condiment of 25 pesticide residues were verified. Conclusion This method is simple and easy to
operate, and can effectively solve the impact of complex matrix in plant-derived spices on the detection of
pesticide residues.
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2012 5, 2012 73
, 0.1% , SAX/PSA
- ( , - (gas
), 2014 8 1 chromatography-mass, GC-MS) -
th 7 25 (gas chromatography-mass/mass, GC-MS/MS)
( 1, ok , - (liquid chromatography-
0.05 mg/kg), mass/mass, LC-MS/MS)* !
*1 WREm. BHEENYRKRE
Table1l Involving products, pesticides and the limit of detection
mg/kg
1 chlorpyrifos Ak 0.1 0.1
2 cypermethrin Ak 0.05 0.05
3 deltamethrin HEE 0.5 0.5
( ) 4 dimethoate 0.2 0.2 0.2
5 omethoate 0.02 oAk 0.02
6 phorate 0.01 oAk 0.01
1 BHC 0.05 0.05 0.05
( ) 2 DDT DDT 0.05 0.05 0.05
3 lindane ks ks ks
1 cypermethrin Hokk oAk oAk
2 deltamethrin oAk 0.1 0.1
( ) 3 phoxim 0.1 0.1 0.1
4 dimethoate 0.2 0.1 0.1
5 omethoate 0.02 oAk 0.02
1 acephate 1 50 1
2 carbaryl 1 2 1
3 carbendazim oAk 20 20
4 chlorothalonil 5 70 5
5 chlorpyrifos Ak 1 1
6 chlorpyrifos methyl oAk 10 10
( ) 7 dimethomorph oAk 5 5
8 malathion 0.5 1 0.5
9 metalaxyl HAK 10 10
10 aldicarb 0.03 HAE 0.03
11 carbofuran 0.02 HA* 0.02
12 phorate 0.01 0.1 0.01
1 cypermethrin ok oAk oAk
1 carbofuran HEE 1 1
2 prochloraz HAK 10 10
1 acephate HAE 0.2 0.2
( ) 2 dichlorvos Hkok 0.1 0.1
3 methamidophos Hkk 0.1 0.1
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2 MRI5AE
2.1 #R5ERH

( , JT.Baker); ( ,

); ( , JT.Baker); ( s
JT.Baker); ( , ); SAX/PSA
(500 mg/500 mg/6 mL, Ageal); (100 mL,
Sigma); NaCl 2 mol/L ( 1000
mL , 210 g 120 g

200 g NaCl ,  NaOH
pH 7.5); ( Dr., ,
, 1000 pg/mL
, 10 pg/mL )
22 MNFE5KE
- ( EI , GCMS-2010
plus, ); - ( ;
320 ms, Agilent); -
( , 6430, Agilent);
Mili-Q (Millipore);
(KQ1000DB )
23 HWHE
231 FEEBHR
2 g( 0.01 g) 50 mL
s 5 mL , 20mL  0.1%
, 5 min, 5 mL pH7.5
5 g NaCl, 10 min
10 mL ,40 C ,
50 / (viv=1:1) 3 mL SAX/PSA
5mL (viv=1:1)
, , 20 mL (vor=1:1)
, SAX/PSA ,

, 50 pL ,

40 C , 50 /
1 mL, , GC-MS
40 C , 50
/ 1 mL, s 0.22 um
LC-MS/MS

232 BN E LM

(1) GC-MS  GC-MS/MS

: , , HP-5MS; 30

mx0.25 mmx0.25 pm; (60 C 2 min;

20 ‘C/min , 200 °C; 2 ‘C/min
, 220 C; 20 ‘C/min ,

280 C, 10 min); , 260 C; s
=99.995%; , 1 mL/min; , 1 pL
GC-MS , 280 C;

, 6 min; , EI, 70 eV; ,

200 C; 2
GC-MS/MS ,280 C;

, 6 min; , EIL; ,220 C;
3

(2) LC-MS/MS
Eclipse Plus Cyg, 2.1

mmx100 mm( ), 3.5 um; 30 C;
10 pL; CA ,B 5 mmol/L
R :0.0 min 1.0 min,
A 20%, B 80%; 1.0 min 4.0 min, A
95%, B 5%, 7 min; 7.1  10.0, A
20%,B  80%; , 0.3 mL/min
LC-MS/MS (ESI),
MRM ; 13500 V; :
40 psi; : 350 C; 1 10.0
L/min( ) /
LC-MS/MS 4
3 H#REWE
31 FERAH
50 pg/kg )
67.8%~123.7% ( 3),
LC-MS/MS S/N=10,
2.8~16.4 pg/kg ,
6
32 it it
3.2.1 SPE AfbAzehikdF
SPE , PSA
-N- ,
, PSA NH, , NH, ,
NH, PSA PSA
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SAX , PSA , SAX
, SAX SAX/PSA , PSA
SAX
Fz2 SHEBIEREIRENEOEEEEESF
Table2 Gaschromatography-massretention time, qualitative and quantitativeions
75 s P4 % B i [ ERBET EMEE -1 EVER -2 & VB T -3

1 3 B phoxim 6.692 103 130 129 76

2 (68 DDVP 7.347 109 185 79 145
3 F Jhe T methamidophos 7.404 94 141 95 111
4 Tt g acephate 8.854 136 142 95 94

5 2% B carbaryl 9.285 144 115 116 145
6 AR R omethoate 9.893 156 110 79 109
7 R R phorate 10.634 121 260 231 97

8 A AVAVA alpha-BHC 10.778 181 183 219 111
9 SR dimethoate 10.995 125 87 93 229
10 TE B carbofuran 11.040 164 122 149 221
11 A AVAVA beta-BHC 11.274 181 183 219 111
12 P-INISTIS gamma-BHC 11.392 181 183 219 111
13 S AVAVA delta-BHC 11.888 181 183 219 111
14 [P chlorothalonil 11.975 266 264 268 109
15 FH ik 2 AT ! chlorpyrifos-methyl 12.766 286 288 97 125
16 FER metalaxyl 13.072 206 160 132 249
17 B h i 1 malathion 13.755 173 158 125 93

18 AL chlorpyrifos 14.120 314 197 258 316
19 p.p'- ¥ ¥ A p,p'-DDE 17.678 246 248 318 316
20 p.p'- T T p.p'-DDD 19.562 165 235 237 236
21 o,p'-ii i 4 0,p'-DDT 19.666 165 235 237 236
22 p.p'- ¥ 35 p.p'-DDT 20.694 235 237 165 236
23 IR i Ji&e prochloraz 24.206 180 266 308 310
24 FE -1 cypermethrin—1 25.111 163 165 181 207
25 HE S lE-2 cypermethrin—2 25.262 163 165 181 207
26 A E -3 cypermethrin—3 25.391 163 165 181 207
27 AR K NE-4 cypermethrin—4 25.448 163 165 181 207
28 IR deltamethrin 28.373 253 181 255 251
29 75 T ) I — 1 dimethomorph—1 29.218 301 303 387 165
30 i T P TR —2 dimethomorph—2 30.029 301 303 387 165
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*3 SHEeEERRITRENEAEEEESF
Table3 Gaschromatography-massmass retention time qualitative and quantitative ions

(eV)
1 phoxim 6.69 130 103 10
103 76 15 *
2 DDVP 7.35 185 109 20
185 93 20
109 79 10 *
3 methamidophos 7.4 141 95 10 *
141 126 5
94 65 15
4 acephate 8.85 142 96 10
136 94 15 *
125 79 10
5 carbaryl 9.29 144 116 20
144 115 20 *
115 89 20
6 omethoate 9.89 156 110 10 *
110 80 10
110 79 15
7 phorate 10.63 260 231 10
121 65 10 *
121 93 10
8 a- alpha-BHC 10.78 181 146 15
219 183 10
181 145 15 *
9 dimethoate 11 143 111 15
143 125 10
125 79 10 *
10 carbofuran 11.04 164 149 10 *
164 131 15
122 94 10
11 B- beta-BHC 11.27 181 146 15
219 183 10
181 145 15 *
12 7- gamma-BHC 11.39 181 146 15
219 183 10
181 145 15 *
13 0- delta-BHC 11.89 181 146 15
219 183 10
181 145 15 *
14 chlorothalonil 11.975 266 231 14 *
266 168 22

264 229 18
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(eV)

15

16

17

18

19

20

21

22

23

24

25

26

27

chlorpyrifos-methyl

metalaxyl

malathion

chlorpyrifos

p.p'- p.p-DDE

p.p'- p,p-DDD

o,p'- 0,p'-DDT

p.p'- p.p-DDT

prochloraz

-1 cypermethrin—1

-2 cypermethrin—2

-3 cypermethrin—3

-4 cypermethrin—4

12.77

13.07

13.76

14.12

17.68

19.56

19.67

20.69

24.21

25.11

25.26

25.39

25.45

288
286
286
206
160
160
173
173
125
314
314
197
318
318
246
235
235
165
235
235
165
235
235
165
70
180
180
181
163
163
181
163
163
181
163
163
181
163

163

273
208
271
132
130
144
127
99
79
286
258
169
248
246
176
165
200
115
165
200
115
165
200
115
42
95
138
152
91
127
152
91
127
152
91
127
152
91

127

15
15
15
20
20
20
10
15
10
10
15
15
15
15
20
20
10
35
20
10
35
20
10
35
10
15
10
20
15
10
20
15
10
20
15
10
20
15

10
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gk 3
28 deltamethrin 28.37 253 172 10
253 174 10
181 152 20 *
29 -1 dimethomorph-1 29.22 301 165 15 *
301 139 20
387 301 12
30 -2 dimethomorph—2 30.03 301 165 15 *
301 139 20
387 301 12
(the quantitative ion)
T4 BREBERKRIEENEFY,. ERBEHOBEMSHBEMMERES

Table4 Monitoringions, the outlet of the capillary voltage/fragmentation voltage and collision energy of LC-MS/M'S

(eV) (mlz) (eV)
1 (aldicarb-sulfoxide) 70 207.0/89.0, 207.0/132.0* 10,3
2 (aldicarb-sulfone) 70 223.0086.17 12
223.0/148.0 17
3 (aldicarb) 80 113 /8897
115.9/70.0 4
4 (carbendazim) 80 192.0/160.0% 1
192.0/132.0 30
(the quantitative ion)
£ 5 TEER 50 ugkg 7KETHRNE W E
Table5 Therecovery rateat thelevel of 50 pg/kg
S0 ugke 50 pg/kg 50 pg/kg
%) (%) (%)
91.7 -1 109.5 a- 86.0
92.0 -2 86.4 B- 103.4
85.4 -3 83.8 y- 70.7
80.7 -4 122.4 o- 96.8
81.5 119.4 0,p'- 110.4
-1 98.1 85.2 p.p- 117.5
-2 108.5 104.4 p.p- 86.8
87.9 83.4 p.p- 96.7
67.8 123.7
98.5 99.2
91.0
70.4
85.4
82.9

85.5
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#*6 SHEHBERLUBNEES . NHEEHRELERE
Table6 Gaschromatography/mass measuring repeatability, LOD and linear equation

50 pg/kg 6 10 pg/kg~200 pg/kg
Cv(%) ng/kg)
1 phoxim 1.86 9.3 Y=163.931X
2 DDVP 1.39 7.0 Y=2101.49X
3 methamidophos 1.86 9.3 Y=771.114X
4 acephate 1.10 5.5 Y=293.825X
5 carbaryl 1.19 5.9 Y=452.79X
6 omethoate 1.61 8.1 Y=260.147X
7 Phorate 1.60 8.0 Y=189.878X
8 a- alpha-BHC 2.77 13.8 Y=338.009X
9 dimethoate 1.32 6.6 Y=269.361X
10 carbofuran 3.25 16.3 Y=792.301X
11 B- beta-BHC 2.24 11.2 Y=211.248X
12 y- gamma-BHC 2.47 12.3 Y=185.01X
13 0- delta-BHC 2.80 14.0 Y=113.299X
14 chlorothalonil 2.94 14.7 Y=363.653X
15 chlorpyrifos-methyl 2.52 12.6 Y=1030.45X
16 metalaxyl 3.02 15.1 Y=224977X
17 malathion 1.49 7.5 Y=532.364X
18 chlorpyrifos 1.03 5.2 Y=192.3X
19 p.p- p.p-DDE 1.59 7.9 Y=680.772X
20 p.p'- p,p-DDD 1.92 9.6 Y=429.265X
21 o,p- 0,p'-DDT 2.47 12.3 Y=115.001X
22 p.p'- p,p'-DDT 1.36 6.8 Y=619.071X
23 prochloraz 0.78 39 Y=497.956X
24 -1 cypermethrin—1 1.95 9.8 Y=93.6835X
25 -2 cypermethrin—2 0.81 4.0 Y=145377X
26 -3 cypermethrin—3 0.56 2.8 Y=61.5038X
27 -4 cypermethrin—4 1.31 6.5 Y=99.9447X
28 deltamethrin 1.57 7.9 Y=167.145X
29 -1 dimethomorph—1 2.30 11.5 Y=444.187X
30 -2 dimethomorph-2 1.77 8.9 Y=430.867X
322 HRBLIER 6 30% /
) , , 50%
) /
SAX/PSA , 30% /

, 30 /
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323 pH#ik#
pH
5 pH
324 KR 4
DDVP ,
DDVP 30%,
DDVP ,

(x1,000)

£ 156.00

I 110.00

3.0 [ 79.00

2.5

2.0

IIIIIIIIIII

0.5 ) rerll PN b
9.50 9.75 10.00 10.25
a. VbR
a. Standard of Solvent
(x10,000)
L 156.00
1.25 ~110.00

[ 79.00

1.00 F

: Omethoate/9.833

075 |
0.50 f

0.25

9.50 9.75 10.00 10.25
c. FERRER I

c. Omethoate in garlic powder

1 GC-MS
Fig. 1

325 kxTFrREMHITR

[14,15]
b

GC-MS

(x1,000)

[ 156.00
7.0 [-110.00
[ 79.00

6.0 |
50
40 F
3.0
2.0
9.50 9.75 10.00 10.25
b. FEAZS
b. Blank of garlic powdert
(x1,000)
| 156.00 @
110.00 bad
[ 79.00 Sy
75 g
Q
r =
Q
r g
L o)
L bo
A
50 [\

25

. M Y 1,
9.50 9.75 10.00

d. HE AR
d. Standard of garlic powder

10.25

Omethoate in garlic powder of GC-MS
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