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Matrix effects of the determination of organochlorine and pyrethroid
pesticide residues in tea by gas chromatography

YANG Yan-Feng, YUAN Xiao-Li"

(Qingyuan Food Inspection Center, Qingyuan 511500, Chin)

ABSTRACT: Objective To explore the matrix effects of 17 kinds of organochlorine and pyrethroid pesticides
residues in tea matrix by gas chromatography. Methods The matrix solution was obtained by rapid processing of
tea samples using the QUEChERS method, the 3 mixed standard solutions of different concentrations were prepared
with the matrix solution and measured by gas chromatography. The results were compared with the mixed standard
solutions of the same concentration prepared with n-hexane solvent. Results The matrix effects of different kinds of
pesticides in the tea matrix were widespread, and the influence degree of the matrix effect increased with the decrease
of mass concentration. Most of them showed matrix enhancement effect. There were 10 kinds of pesticides at a
concentration of 0.004 mg/L, the strongest was chlorothalonide, and the matrix effects were 156.9%-360.7%. A part
of them also showed matrix inhibitory effect. There were 7 kinds of pesticides at a concentration of 0.004 mg/L, the
most powerful was dicofol, and the matrix effects were 24.5%—46.6%. There was little difference in the degree of

matrix effect of the same pesticide in different tea matrices. The standard deviations of the pesticide matrix effects of
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the six different tea matrices were basically within 10%. Organochlorine pesticides had a stronger matrix effect than

pyrethroid pesticides in the same tea matrix. Conclusions

Since the matrix effect is widespread, and the matrix

effect is more significant at lower concentrations. Therefore, standard matrix curve should be used for quantitative

analysis in daily tea residue testing in order to obtain more accurate data.
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Fig.1 Gas chromatograms of 17 kinds of organochlorine and pyrethroid pesticide standard solutions
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Table 1 Linear equations and correlation coefficients of 17 kinds of organochlorine and pyrethroid pesticides

e 2R LRAENE L/ (mg/L) Rk LB ()
1 BN KR T 0.004~0.4 Y=1.39107x10°X + 6411.76 0.999
2 TR ik 0.004~0.4 Y=706116X+2107.82 0.999
3 AR 0.004~0.4 Y =915804X + 1059.36 0.999
4 Rl 0.004~0.4 Y=730971X + 5578.17 0.998

5 AR 0.004~0.4 Y =355027X + 4380.75 0.997
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gR1
F5 A 2 VI Hl/(mg/L) 2R R P ()
6 T 0.004~0.4 Y =1.46650x10'X + 219161 0.996
7 SRR 0.004~0.4 Y=227103x10°X +23016.6 0.997
8 IR A i 0.004~0.4 Y =855756X + 9726.92 0.998
9 AR 0.004~0.4 Y =5.61755x10°X -47894.3 0.999
10 G 0.004~0.4 Y =4.24357x10°X + 60491.9 0.995
11 JE B 0.004~0.4 Y =6.43678x10°X + 65819.3 0.997
12 AR 0.004~0.4 Y = 4.49808x10"X +483552 0.997
13 =il 0.004~0.4 ¥=2.0632x10"X + 197893 0.998
14 I 0.004~0.4 Y =8.58028x10°X +55052.0 0.998
15 +& 0.004~0.4 Y =1.43997x10"X + 121535 0.998
16 a-Bift 0.004~0.4 Y=128118x107X + 113849 0.998
17 BB Ft 0.004~0.4 Y =1.05241x10"X +124142 0.995
2 6 MZEITER S 17 HAN SR RBEEA R AR R
Table 2 Matrix effects of 17 kinds of organochlorine and pyrethroid pesticides in 6 kinds of tea substrates
FE BN /Y%
HFK JE M) BE /(mg/L) % ARETR2E/%
ST A TR 172.1 166.9 168.3 165.5 160.6 170.2 167.3 3.7
SR 147.3 142.8 140.6 1449 1402 144.8 143.4 2.5
AFAGBE 116.6 115.2 109.3 110.6  102.8 111.6 111.0 45
R 137.3 136.6 1324 128.1 121.7 130.8 1312 53
A 98.6 99.1 103.2 93.7 92.9 97.4 97.5 3.5
T 84.3 85.2 84.7 90.3 91.7 86.7 87.2 2.9
SN 24.5 27.6 25.8 29.5 31.7 31.6 28.5 2.7
BB TR 275.4 268.3 255.1 260.5 2479 258.4 260.9 8.9
AR 0.004 359.2 3573 350.8 3522 3462 360.7 354.4 5.1
UG 197.2 190.1 1828 1762 170.1 180.0 182.7 8.9
& 92.2 94.7 93.2 95.1 97.3 89.9 93.7 2.3
TR R 133.7 139.3 137.4 130.9 1273 133.7 133.7 4.0
% 113.7 90.5 86.8 90.3 89.9 82.8 92.3 10.0
LI 93.8 92.8 94.0 105.4 96.0 90.4 95.4 4.8
+t& 72.5 66.9 73.5 82.9 83.6 71.4 75.1 6.1
o-fi 60.2 93.4 81.3 83.8 90.4 80.6 81.6 10.6

BT rt 107.3 107.2 102.3 107.2 108.3 98.2 105.1 3.6
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k2
FEUSON /%
PR R /(mg/L) /% FRUER 22 /%
a5 £ Lk WK SPS B

AT R 163.1 162.8 1549  160.7 161.1 151.6 157.3 43
RFE R 137.0 136.3 1325 1284 1325 130.1 130.8 3.2
AHEBR 111.8 109.3 1104 1005 105.5 102.6 108.6 4.2
TSGR 132.2 131.5 122.8 126.0 127.1 120.7 126.4 42
AT 95.8 96.1 96.7 99.8 101.2 98.3 94.5 2.4
T T 88.8 88.3 93.8 92.9 98.8 97.2 89.6 4.1
EROR I 27.0 29.7 32.8 31.1 38.3 41.7 33.5 5.0
R EG R 265.2 261.6 259.6 2487 2479 239.3 255.8 9.1
FENCRT 0.04 357.7 349.4 3512 3408 3478 341.2 348.5 5.8
U 182.0 181.1 178.8 168.5 160.4 163.8 172.4 8.6
R 97.7 97.4 92.6 100.0 97.5 94.1 96.6 25
FE IR 122.9 125.2 120.6 120.3 116.5 124.3 121.6 2.9
Sl 96.6 91.4 89.1 92.9 92.5 89.2 92.0 2.6
JIGH 93.7 95.3 93.5 97.3 96.4 94.0 95.0 1.4
t& 80.7 92.0 89.5 96.1 94.6 89.8 90.4 4.9
o-Bi St 90.6 93.2 90.3 95.8 95.4 89.5 925 2.5
BT St 114.6 109.0 102.8 109.4 1103 104.7 108.5 3.8
AT EEE R 130.1 127.4 121.8 128.1 128.5 123.6 126.9 2.9
TR 117.0 109.6 108.7 108.5 114.5 112.7 107.4 3.6
AT 115.8 111.8 109.3 108.8 109.9 103.7 112.9 3.8
U A e 127.8 123.2 120.9 122.5 121.1 119.8 122.6 2.6
AHR 107.8 106.6 104.3 101.8 100.9 102.4 102.9 2.6
T T 89.1 87.4 85.6 83.5 81.7 84.8 85.7 2.4
= SUR I E 40.6 41.7 40.4 42.9 46.6 452 43.5 23
WK A 1 129.4 126.6 123.9 125.3 121.7 120.3 124.2 3.0
HEE 0.4 167.4 166.0 164.3 1602 156.9 159.6 157.2 4.2
R 159.5 146.5 142.3 1426 1434 145.8 146.7 5.9
gl 100.9 94.9 91.2 99.3 100.0 93.3 96.6 3.7
BIRICE S 107.9 105.4 103.4 104.3 103.1 108.1 105.4 2.0
2K 97.9 91.6 89.1 94.8 96.3 91.7 93.6 3.0
vl 96.4 93.0 91.6 95.3 97.2 94.7 94.7 1.9
& 99.7 94.9 91.6 97.5 93.4 93.3 95.1 2.7
o-fiFt 100.7 95.4 93.8 97.0 99.2 94.5 96.8 2.5

p-iiFt 109.9 103.2 98.4 106.6 109.0 102.1 104.9 4.0
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Table 3 Matrix effects of organochlorine and pyrethroid
pesticides at different concentrations

HHLEALZY HFaA AR 2y
JT AR i /(mg/L)
e DL oA e LR A
0.004 5 4
0.04 4 4
0.4 3 3
4 % g

17 MA LA B AR 2R B AE 6 Rkt ZEpUh#RR
U TS AR B2 A SO0, I ELR S0 9 i B 5 A 2
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