2014 8

Journal of Food Safety and Quality

Vol. 5 No. 8
Aug. , 2014

B R &Y

(L. ,
W = H#® QuEChERS
% 20mL
s 2 min

PSA 250 mg GCB 1 g MgSO,)

2

0.36%~9.29%

0.003~0.08 mg/kg
GB2763-2014

KRIA: ;

(

0.02~4.0 mg/kg

=

F 2

102209; 2. >

1% ) 4¢

(10 mL)

58 ,
(8000 r/min 5 min),
(8000 r/min 5 min),

0 min,
2 min
“ZR
, 73.75%~117.18%
0.001~0.024 mg/kg
&g

0.05~0.20 mg/kg
(R* 0.99),

; ; QUEChERS; ;

102209)

66

lg
(250 mg

Rapid deter mination of multi-residues of organochlorine, pyrethroid and

organophosp

horusin tea by gas chromatography

YANG Yong-Tan"**, CHEN Shi-Heng'”, SHI Xiao-Mei'?, ZHANG Qing'?

(1. COFCO Nutrition & Health Research Institute, Beijing 102209, China; 2. Beijing Key Laboratory of Nutrition Health
and Food Safety, Beijing 102209, China)

ABSTRACT: Objective

Gas chromatography (with FPD/ECD detector) was applied to the rapid

determination of 66 organochlorine, pyrethroid and organophosphorus pesticides residues in tea with sample

pretreatment using QUEChERS method. Methods For extraction of pesticide residues, 5.0 g dry samples were

dissolved in 20 mL of acetonitrile (containing 1% acetic acid), and then vortex-mixed with 4 g of NaCland 1 g

of NaAc. After 20 min of ultrasound extraction, samples were centrifuged with 8000 r/min for 5 min. Then 10

mL supernatant was taken and vortex-mixed for 2 min after the addition of 250 mg of PSA, 250 mg of GCB, 1

g of MgSO, and centrifuged with 8000 r/min for 5 min. After high speed centrifugation, nitrogen flushing
concentration, and filtration, the samples were detected by GC-FPD and GC-ECD. Results Under the

optimized conditions, the average recoveries of the method ranged from 73.75% to 117.18% at the fortification
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level of 0.05~0.20 mg/kg with RSD of 0.36%~9.29%. The linear ranges were 0.02~4.0 mg/kg (R> 0.99),
limits of detection (LOD) were 0.001~0.024 mg/kg, and limits of quantitation (LOQ) were 0.003~0.08 mg/kg.

Conclusion The method is simple, rapid, accurate and low-cost with few impurity disturbs and it is suitable

for the detection of organochlorine, pyrethroid and organophosphorus pesticides in tea. The detection results of

all organochlorine, pyrethroid and organophosphorus pesticides residues are under the maximum residue limits

of GB 2763-2014.

KEY WORDS: organochlorine; pyrethroid; organophosphorus pesticides; dispersive solid-phase extraction;

gas chromatography; tea

1 5 B
[1-2]
(3]
GB 2763-2014( 2014 8 )
(MRL)" :
MRL"
200 R
te1
QuEChERS
-19 QuEChERS ,
2003 Anastassiades ~ Lehotay
[
, (ECD)
(FPD)
[12-13]
( 1% )

, QUEChERS ,

ECD , FPD

2 HR5S

21 U5

7890A ( FPD )
, ); GC-2010 Plus ( ECD
, ); TG 16-I1
( , ); BSA 224S-CW (
, ); SB-3200 DTDN
( , ); HGC-24A
( R ); QL-902
( , )
66
( 81.0%~99.6 , Dr.
Ehrenstorfer GmbH );
( ,
); -N- (PSA) ( BESEP
); ( , Fisher )
22 7B &

22.1 ARBIER A B

1 g/L )
=20 C
R 10 mg/L R
-20C
222 &AM
: DB-35ms(30
mx0.25 mmx0.25 pm); : 100 C 2 min,



2502

10 ‘C/min 300 C, 18 min; : 3 #ZR57He
R , 1.0 mL/min; .
. 920 C- : Lol 31 BIEEREE
.1 uL; 320 °C DB-5ms  DB-35ms
. DB-5ms(30 mx0.25 , 30 mx0.25 mmx0.25 um DB-5ms
mmx0.25 pm); : 80 C 1 min, 5% ,
10°C /min 280 C, 5min, 20°C/min ; DB-35ms 35%
300 C, 18 min; : , )
, 1.0 mL/min; 1220 C; DB-5ms
; o1 ul; 250 C; DB-35ms R
H, : 75 mL/min, : 100 mL/min ,
223 WAEG Ik , DB-35ms
5.00 g 0.01 g, 50 mL - DB-35ms
, 20 mL ( 1% ), 4g
lg s 2 min, ’ DB-5ms
20 min, 8000 r/min 5 min 10 mL
250mg GCB 250mgPSA 1g 1(a)
10 mL , 2 min, 8000 r/min 1(b)
5 min, 4 mL >
ImL . 1.0 mL, 32 REUAEFIRMMAESE
0.25 pum FPD ; 1 mL
10 mL , , (1:1,viv) 3
1.0 mL, 0.25 pm ECD ,
uV(x100,000)
O
35F o
3.0 F 5|
S = 4=
25 < ™ F
o s
20F 1 <
1.5 F
N =
1.0 -
0.5 F U
UL UL
15.0 17.5 20.0
(1- 5 2-a- ; 3- 5 4-p- 3 5-p- ; 6- ; 7-0- ; 8- ; 9- ; 10- ;11- B; 12-
A; 13- ; 14-0,p - 5 15-a- ; 16-p,p - 3 17- ; 18-0,p - ;19-0,p - 3 20-p,p - ; 21-4-
22-p,p’- ;23- ; 24- ; 25- 5 26- ;3 27- ; 28/29- ; 30- ; 31/35/36-
; 32/33/34- ;37/38- ; 39/40- s 41- )
1(a) 34

Fig.1 (a) The chromatograms of the 34 organochlorine and pyrethroid pesticides matrix-match standard solutions
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Tablel Linear equations, correlation coefficients, limits of detection (LOD) and limits of quantitation (LOQ) of

organochlorine, pyrethroid and organophosphor us pesticides matrix-match standard solutions(mg/kg)

(min) (mg/lL) R?
14.67 0.02~1.0 Y=2163018.1X+90338.9 0.990 0.001 0.003
a- 14.91 0.02~1.0 Y=1899586.2X+26207.4 0.994 0.001 0.004
15.59 0.02~1.0 Y=1781874.4X+58498.2 0.991 0.001 0.003
> 15.83 0.02~1.0 Y=1727614.5X+4991.5 0.996 0.001 0.004
f- 16.43 0.02~1.0 Y=1003618.6X+22321.9 0.994 0.001 0.004
16.66 0.02~1.0 Y=1321344.5X+5383 .2 0.998 0.001 0.003
J- 17.07 0.02~1.0 Y=1391764.7X-2587.1 0.997 0.001 0.003
17.15 0.02~1.0 Y=888614.9X-27383.8 0.999 0.001 0.003
17.38 0.02~1.0 Y=2022418.3X+44808.1 0.992 0.001 0.003
1831 0.08~4.0 Y=262275.2X+55359.9 0.992 0.007 0.022
B 18.59 0.02~1.0 Y=1883074.5X+54124.4 0.993 0.001 0.003
A 18.76 0.02~1.0 Y=2117769.8X+59148.6 0.993 0.001 0.003
18.90 0.02~1.0 Y=513996.5X+41118.7 0.991 0.002 0.008
op'- 19.07 0.02~1.0 Y=1389871.5X+56842.8 0.990 0.001 0.004
a- 19.42 0.02~1.0 Y=1672785.3X+41671.1 0.994 0.001 0.004
pp- 19.70 0.02~1.0 Y=2051267.2X+47494.7 0.993 0.001 0.003
20.03 0.02~1.0 Y=1896553.6X+40658.4 0.994 0.001 0.004
op' 20.13 0.02~1.0 Y=1337541.1X+67630.7 0.994 0.001 0.004
op'"- 20.72 0.02~1.0 Y=836576.1X-21107.5 0.999 0.003 0.009
p.p- 20.91 0.02~1.0 Y=1614715.2X+51570.9 0.997 0.001 0.003
B- 21.25 0.02~1.0 Y=1437219.2X+46497.3 0.994 0.001 0.003
pp- 21.48 0.02~1.0 Y=717563.3X-34327.9 0.995 0.003 0.011
21.55 0.08~4.0 Y=429337.2X+84559.5 0.992 0.004 0.012
22.14 0.02~1.0 Y=539776.6X+8289.3 0.999 0.001 0.003
22.26 0.02~1.0 Y=308494.0X+46982.9 0.994 0.002 0.008
22.80 0.02~1.0 Y=751518.1X+46362.1 0.997 0.003 0.009
23.93 0.02~1.0 Y=1439115.1X+40042.3 0.995 0.002 0.006
24.52 0.08~4.0 Y=213011.1X+38294.6 0.990 0.024 0.080
25.18 0.08~4.0 Y=44870.4X+9965.0 0.990 0.007 0.022
2550 2756 27.73 0.08~4.0 Y=801031.8X-42473.5 0.999 0.016 0.053
26.18 2637  26.55 0.08~4.0 Y=716532.1X+38564.7 0.997 0.014 0.046
2872 29.28 0.08~4.0 Y=639457.4X-1480.8 0.999 0.011 0.036
3071  31.44 0.08~4.0 Y=344686.1X-21913.4 0.999 0.013 0.044
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(min) (mg/L) R’
31.84 0.08~4.0 Y=553119.5X+26083.5 0.996 0.011 0.038
7.95 0.02~0.5 Y=10614.3X-22.3 0.994 0.004 0.013
8.18 0.02~0.5 Y=7810.8X-9.9 0.995 0.003 0.009
10.60 0.02~0.5 Y=8067.7X-8.2 1.000 0.003 0.010
12.61 0.02~0.5 Y=5116.3X-8.0 0.998 0.003 0.010
12.81 0.02~0.5 Y=1626.0X-6.6 0.999 0.005 0.016
13.12 0.02~0.5 Y=7167.2X-7.5 1.000 0.001 0.004
13.50 0.02~0.5 Y=11578.1X-8.9 0.999 0.001 0.003
13.57 0.02~0.5 Y=7661.7X-10.9 0.992 0.002 0.006
13.79 0.02~0.5 Y=3857.6X-9.1 0.993 0.005 0.016
14.17 0.02~0.5 Y=6923.6X-13.4 0.995 0.002 0.006
14.68 0.02~0.5 Y=4448.6X-4.8 0.991 0.005 0.018
14.79 0.02~0.5 Y=7474.8X+14.6 1.000 0.001 0.003
15.03 0.02~0.5 Y=3632.8X-1.6 0.996 0.003 0.011
15.57 0.02~0.5 Y=4031.5X+163.2 0.994 0.001 0.003
15.78 0.02~0.5 Y=5402.8X-0.13 1.000 0.002 0.006
15.92 0.02~0.5 Y=6503.6X-8.8 0.997 0.002 0.006
16.40 0.02~0.5 Y=5450.3X-3.9 0.999 0.002 0.007
16.54 0.02~0.5 Y=4899.8X-0.68 0.999 0.002 0.007
16.70 0.02~0.5 Y=4639.3X+20.3 0.992 0.001 0.004
16.80 0.02~0.5 Y=4281.1X-1.7 0.991 0.004 0.013
16.87 0.02~0.5 Y=5151.6X-2.6 1.000 0.002 0.007
16.95 0.02~0.5 Y=4482.5X+0.56 0.995 0.002 0.008
17.24 0.02~0.5 Y=4562.6 X+3.6 1.000 0.002 0.008
17.62 0.02~0.5 Y=3768.1X+21.3 0.994 0.002 0.008
17.99 0.02~0.5 Y=4134.4X+11.6 0.996 0.002 0.008
18.41 0.02~0.5 Y=2334.4X+10.5 0.992 0.006 0.020
18.61 0.02~0.5 Y=3156.7X+11.2 0.996 0.003 0.009
19.45 0.02~0.5 Y=5655.6X+23.9 0.997 0.002 0.005
19.75 0.02~0.5 Y=2364.6X+17.7 0.998 0.003 0.009
21.09 0.02~0.5 Y=1536.5X+13.9 1.000 0.004 0.014
21.78 0.02~0.5 Y=1109.1X+13.7 0.995 0.006 0.019
23.42 0.02~0.5 Y=639.8X+8.5 0.999 0.007 0.020
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Table2 Average spiked recoveries (%)and relative standard deviations (RSD, %) of the organochlorine, pyrethroid
and organophosphorus pesticides

0.05 mg/kg 0.10 mg/kg 0.20 mg/kg

RSD RSD RSD

1 106.11 6.56 87.76 3.48 89.67 1.25
2 a- 112.68 5.28 106.16 1.55 104.79 1.98
3 110.66 431 97.09 1.59 96.56 1.57
4 7- 79.71 3.82 85.42 5.33 93.30 2.07
5 p- 106.17 3.56 101.06 1.98 92.94 1.18
6 108.08 2.44 92.24 4.42 94.54 4.63
7 o- 115.61 3.59 109.47 1.42 98.89 0.36
8 78.50 4.56 80.57 3.78 80.06 2.32
9 112.16 7.78 99.37 3.97 96.50 2.19
10 103.72 6.69 108.36 4.14 86.97 6.36
11 B 100.32 4.54 104.74 2.58 96.00 0.53
12 A 115.50 7.89 103.67 0.91 101.02 0.57
13 105.54 4.77 102.85 3.22 99.79 0.61
14 o,p-DDE 105.59 5.70 106.11 0.90 98.96 1.55
15 a- 95.44 4.66 104.71 2.88 99.91 0.69
16 p,p-DDE 112.82 6.47 104.27 7.22 95.22 3.09
17 86.70 3.00 104.11 2.43 101.55 0.41
18 0,p-DDD 82.51 2.85 105.00 2.56 104.06 2.80
19 o,p"-DDT 83.42 5.05 95.06 8.41 73.75 0.78
20 p.p-DDD 99.04 6.40 105.38 3.39 106.13 3.58
21 p- 109.83 5.01 102.18 1.40 101.76 0.38
22 p.p-DDT 93.28 3.65 95.93 8.34 87.13 5.09
23 117.18 3.99 113.82 5.32 110.81 1.97
24 112.61 5.53 86.75 7.47 89.46 3.15
25 82.32 7.69 91.53 1.62 109.69 1.22
26 101.61 5.21 107.27 3.53 108.69 1.41
27 109.76 1.94 99.21 1.54 94.11 2.97
28 103.12 5.31 96.46 6.59 109.89 2.92
29 113.21 4.49 106.05 3.23 100.61 1.45
30 111.60 5.77 94.44 1.61 104.83 1.63
31 88.35 7.58 112.90 4.63 103.27 0.51
32 107.55 7.25 108.72 4.09 101.46 0.44
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0.05 mg/kg 0.10 mg/kg 0.20 mg/kg

RSD RSD RSD

33 114.31 4.75 102.82 4.02 108.64 222
34 116.16 3.05 102.88 0.92 108.03 8.52
35 106.68 5.86 87.22 7.84 81.47 2.19
36 114.12 5.73 91.68 5.39 88.76 1.96
37 75.65 7.53 82.85 8.38 78.29 5.69
38 74.98 8.08 84.67 6.79 79.84 4.43
39 99.99 4.79 92.72 2.33 97.02 4.08
40 94.24 9.29 107.01 5.82 105.47 2.28
41 101.38 1.96 94.71 2.95 98.09 1.18
42 111.68 4.18 98.48 8.72 77.59 2.18
43 98.46 3.21 92.79 3.99 96.26 2.56
44 103.36 2.87 97.10 7.22 85.53 2.60
45 99.46 3.14 90.49 2.06 97.40 1.22
46 98.90 3.31 92.76 3.20 96.62 1.25
47 100.83 5.03 91.50 3.07 97.39 1.01
48 111.97 3.83 98.25 5.12 94.92 2.63
49 110.49 5.35 92.78 3.26 92.81 2.66
50 111.04 3.99 98.03 5.94 93.06 1.77
51 107.06 4.55 97.69 5.22 94.99 2.35
52 107.83 3.56 103.70 8.02 95.79 4.80
53 101.11 3.28 95.59 3.57 95.89 0.74
54 102.83 3.07 96.26 3.38 96.30 0.96
55 104.25 3.32 98.26 3.27 97.10 1.01
56 109.83 5.88 103.45 3.41 96.81 2.23
57 102.81 4.97 96.49 2.01 97.87 1.09
58 105.80 6.71 96.38 3.67 94.58 2.73
59 111.38 6.44 105.97 5.46 91.67 3.34
60 98.74 3.36 95.72 3.60 95.61 3.77
61 103.45 8.62 99.53 4.10 85.92 2.95
62 104.41 2.48 95.93 3.66 99.15 1.24
63 104.27 4.06 95.79 4.45 97.72 1.61
64 112.50 6.07 100.25 9.06 92.14 4.58
65 103.89 1.46 104.29 3.82 100.36 5.39
66 102.37 2.70 109.06 3.85 97.17 2.84
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Table3 Determination results of tea samples(mg/kg)
1 2 3 4 5 6 MRL(mg/kg)

1 n.d.* n.d. n.d. n.d. n.d. n.d. /

2 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
3 a- n.d. n.d. n.d. n.d. n.d. n.d.

4 y- n.d. n.d. n.d. n.d. n.d. 0.060

0.2

5 - n.d. n.d. n.d. n.d. 0.026 n.d.

6 0- 0.015 0.011 0.028 0.028 n.d. n.d.

7 n.d. n.d. n.d. n.d. n.d. 0.058

8 n.d. n.d. n.d. n.d. n.d. n.d. 0.006*
9 n.d. n.d. n.d. n.d. n.d. n.d.

10 n.d. n.d. n.d. n.d. n.d. n.d. 0.05%*
11 n.d. n.d. n.d. n.d. n.d. n.d. 0.006*
12 n.d. n.d. n.d. n.d. n.d. n.d. 0.5%
13 n.d. n.d. n.d. n.d. n.d. n.d. 0.2%*
14 p.p- 0.017 n.d. n.d. n.d. n.d. n.d.

15 pp- n.d. n.d. n.d. n.d. n.d. n.d.

0.2

16 pp- n.d. n.d. n.d. n.d. n.d. n.d.

17 op'’- n.d. n.d. n.d. n.d. n.d. n.d.

18 o,p™- n.d. n.d. n.d. n.d. n.d. n.d. /
19 op'- n.d. n.d. n.d. n.d. n.d. n.d. /
20 n.d. n.d. 0.110 0.110 n.d. 0.226 0.006*
21 o- n.d. n.d. n.d. n.d. n.d. n.d.

22 B- 0.022 0.009 0.022 0.022 0.015 0.028 10
23 n.d. n.d. n.d. n.d. n.d. 0.029

24 n.d. n.d. n.d. n.d. n.d. 0.848 5
25 n.d. n.d. n.d. n.d. n.d. n.d. 5
26 n.d. n.d. n.d. n.d. n.d. n.d. 15
27 n.d. n.d. n.d. n.d. n.d. n.d. 0.01*
28 n.d. n.d. n.d. n.d. n.d. n.d. 20
29 n.d. n.d. n.d. n.d. n.d. 3.435 5
30 n.d. n.d. n.d. n.d. n.d. n.d. 0.2*
31 n.d. n.d. n.d. n.d. n.d. n.d. 20
32 S- n.d. n.d. n.d. n.d. n.d. n.d. 0.02*
33 n.d. n.d. n.d. n.d. n.d. n.d. 10
34 n.d. n.d. n.d. n.d. n.d. n.d. 10
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HR3

3 4 5 6 MRL(mg/kg)

35 n.d. n.d. n.d. n.d. n.d. n.d. 0.05%
36 n.d. n.d. n.d. n.d. n.d. n.d. 0.1%*
37 n.d. n.d. n.d. n.d. n.d. n.d. 0.1

38 n.d. n.d. n.d. n.d. n.d. n.d. 0.02%*
39 n.d. n.d. n.d. n.d. n.d. n.d. 0.02%*
40 n.d. n.d. n.d. n.d. 0.278 n.d. 0.02*
41 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
42 n.d. n.d. n.d. n.d. n.d. n.d. 0.02%*
43 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
44 n.d. n.d. n.d. n.d. n.d. n.d. 0.05%
45 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
46 n.d. n.d. 0.011 0.011 n.d. n.d. 0.01%*
47 n.d. n.d. n.d. n.d. n.d. n.d. 0.01*
48 n.d. n.d. n.d. n.d. n.d. n.d. 0.02*
49 n.d. n.d. n.d. n.d. n.d. n.d. 0.02%*
50 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
51 n.d. n.d. n.d. n.d. n.d. n.d. 0.5

52 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
53 n.d. n.d. 0.164 0.164 n.d. 0.048 0.05%*
54 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
55 n.d. n.d. n.d. n.d. n.d. n.d. 0.01*
56 n.d. n.d. n.d. n.d. n.d. n.d. 0.01*
57 n.d. n.d. n.d. n.d. n.d. n.d. 0.01%*
58 n.d. n.d. n.d. n.d. n.d. n.d. 0.03*
59 n.d. n.d. n.d. n.d. n.d. n.d. 2%

60 n.d. n.d. n.d. n.d. n.d. n.d. 0.02*
61 n.d. n.d. n.d. n.d. n.d. n.d. 0.02%*
62 n.d. n.d. n.d. n.d. n.d. n.d. 0.2*
63 n.d. n.d. n.d. n.d. n.d. n.d. 0.05*
64 n.d. n.d. n.d. n.d. n.d. n.d. 0.05*
65 n.d. n.d. n.d. n.d. n.d. n.d. 0.05%*
66 n.d. n.d. n.d. n.d. n.d. n.d. 0.05%*

B GB2763-2014
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