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Study on determination methods of detection limits of chlorpyrifos residues in
strawberry by GC-MS
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ABSTRACT: Objective To establish a method for determination of the detection limit in chromatographic
analysis. Methods Chlorpyrifos content in strawberry was determined by gas chromatography-mass spec-
trometry. Results The detection limits of calibration curve method, blank standard deviation method, 3S,
method, and signal-to-noise ratio method were 10.75, 0.18, 0.5, 1.5 ng/mL, respectively. Conclusion The
detection limit of signal-to-noise ratio method could conform with the requirement of detection .
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Tablel The test data of chlorpyrifos standard liquid in
the strawberry matrix (n=3)

(ng/mL) /

0 0

4 0.01125+0.00148
8 0.01803+0.00032
20 0.03994+0.00024
50 0.10047+0.00087
100 0.20757+0.00121
200 0.39781+0.00073
500 1.01489+0.00239
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Table 2 Working curve concentration range

(ng/mL)
1 4 8 20 50 100
2 8 20 50 100 200
3 20 50 100 200 500
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Table 3 Working curves of different concentration range

R’ -9 x10° ¢

1 ¥ =0.0021X+0.0008 0.9992 5.1 0.30
2 ¥ =0.002X+0.0023 0.9995 5.7 2.53
3 ¥ =0.002X-0.0007 0.9999 31.5 0.12
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Table 4 The test data of chlorpyrifos concentration
—X)? 0.5 ng/mL in samples
Yy=a+2Syt L+1+(x°—)2=0.02337, -
N Y L(x-X) (<10%) (ng/mL)
— 1 2.255 12 0.79
-X
Xam 2L @ m X 695 ng/mL 2 2825 14 1,06
b N >(x -x) 3 2.320 12 0.82
4 2.160 1.3 0.74
332 EOFMREEC=KS < k) 5 2.484 1.5 0.90
X 6 2.237 1.5 0.84
0, 7 2.866 1.3 1.08
, , 8 2.326 1.3 0.82
0.5 ng/mL 9 3.095 1.3 1.19
1 10 3.097 12 1.19
’ 11 2.192 12 0.76
4 12 2.726 1.3 1.01
t : 13 2.860 1.4 1.08
X=0.936 ng/mL, S$=0.165, ~11.82, ¢ H 3.020 13 L13
- 15 3.025 1.4 1.15
t0.05(19)=2.093, X , 16 2.656 1.3 0.98
0.5 ng/mL 17 2.410 1.5 0.86
. 18 2.301 1.1 0.81
C=KS—, k=2.093( Cr ;S 19 2.302 1.3 0.81
X = 20 2.019 1.3 0.68
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Table 5 The test data of chlorpyrifos of different concentrations in the strawberry matrix(n=6)

(ng/mL) (x107%) (ng/mL) K t
1 0 0.42 0 0 0 0
2 1.1 1.72 3.04 1.17 0.133 1.29
3 1.3 2.42 3.49 1.38 0.122 1.61
4 1.5 3.25 3.66 1.46 0.141 0.70
5 1.7 4.07 4.30 2.11 0.109 0.67
6 2 4.75 5.03 1.76 0.220 2.47
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Table 6 The expression method of different detection limits I 13 ng/mL

Fig. 1 Total ion graph of chlorpyrifos(1.3 ng/mL)

(ng/mL)
10.75 750 TIC: 20130166.D\data.ms
C
KS = .
S T 0.18 700
3 0.50
650
1.5 s
.H_
600
c
KS— RAY
X 550
0.5 ng/mL (0.5 ng/mL) 4
500
) 0.5 ng/mL
KS% 38, 430
s i) —> 111.45 11?50 111.55 111.60
> 2 1.5ng/mL

, 3 Fig. 2 Total ion graph of chlorpyrifos(1.5 ng/mL)
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Fig. 3 Mass spectrum of chlorpyrifos(1.3 ng/mL)
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Fig. 4 Mass spectrum of chlorpyrifos(1.5 ng/mL)
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