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Determination of 19 kinds of chlorophenol residue levels in wood products
for food contact by automated vortex-assisted derivatization-gas
chromatography-mass spectrometry
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(China National Fine Chemicals Quality Inspection and Testing Center, Taizhou I nstitute of
Product Quality Supervision and Inspection, Taizhou 225300, China)

ABSTRACT: Objective To establish a method for determining the residual levels of 19 kinds of chlorophenol in
wood products for food contact by gas chromatography-mass spectrometry (GC-MS). Methods The sample was
extracted using methanol as the extraction solvent, and chlorophenols in wood products for food contact were

extracted by ultrasound. After evaporation and concentration, they were dissolved in potassium hydroxide and
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derivatized with acetic anhydride. The derivatization was promoted by automatic vortexing, extracted with n-hexane,

and detected by GC-MS. DB-5MS capillary chromatography column was selected for analysis, and the temperature was

programmed to increase. Quantification was performed by internal standard method. Results There was a good linear

relationship between 19 kinds of chlorophenols in the mass concentration range of 1-50 pg/L, with a correlation

coefficient (r?) greater than 0.999. When the addition concentrations were 2, 5 and 20 pg/kg, the recovery rates of 19

kinds of chlorophenols in food contact wood products were between 85.60%—109.32%. The limits of detection were

1.75-1.98 pg/kg, the limits of quantitation were 4.71-4.98 pg/kg, and the relative standard deviations range were less

than 5.0% (n=6). Conclusion

The sensitivity, precision and limit of quantitation of this method meet the

requirements of actual sample detection and can meet the daily determination of chlorophenol residue levels in wood

products for food contact.

KEY WORDS: wood products for food contact; chlorophenols; gas chromatography-mass spectrometry; automatic
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Table 1 Comparison of extraction efficiency of chlorophenols using different solvents
et 5 _ LS LN _ _
FH B ke 3% 10% . 1 95% . i AR

2-FAK 78.8 32.0 24.7 30.9 56.1 33.9
3R 75.0 56.1 18.8 42.1 72.1 458
4-FR 92.1 445 19.6 35.5 55.8 38.7
2,6- —E KM 82.9 432 19.9 29.7 63.2 40.9
2,4-Z 5K 75.9 33.9 29.1 38.7 60.1 412
2,5- KM 91.4 40.5 25.2 40.1 71.2 33.9
3,5- 5K 94.3 51.2 29.4 27.6 73.1 35.4
2,3- K 88.5 37.6 449 40.9 65.4 36.5
3,4- R 89.9 40.9 27.3 38.7 58.4 439
2,4,6- = FARB 82.9 32.0 20.8 45.1 65.3 46.5
2,3,6- =K B 90.5 56.1 25.6 38.6 55.8 50.3
2,3,5- =K 81.3 61.4 30.0 20.5 54.7 453
2,4,5-—F AR 87.8 58.3 17.8 224 53.2 37.2
2,3 4-= A K 92.1 70.3 18.7 26.7 65.7 36.8
3,4,5- =GR 75.3 40.1 19.9 35.8 47.6 44.1
2,3.4,5-DUE R B 80.0 80.5 35.1 43.2 445 454
2,3,5,6- PSR Y 88.9 78.8 40.6 38.3 51.3 46.2
2,3,4,6-UE K 89.4 77.4 16.5 412 65.2 39.0
FEE 92.1 84.0 20.8 35.1 70.1 50.9
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Table 2 Linear ranges, regression equations, correlation coefficients, LODs and LOQs of 19 kinds of chlorophenols
o fetrm s S5 P (gL Lt i *:;T LODs(ugke)  LOQs/(ugke)
1 2-G K 1~50 Y=1370.84512X+782.39357 0.9991 1.81 4.96
2 3-SR 1~50 Y=3315.80012X-109.81242 0.9998 1.75 471
3 4R 1~50 Y=3770.89612X+496.32022 0.9991 1.84 4.93
4 2,6- —E KM 1~50 Y=1744.59975X-814.30335 0.9992 1.94 4.96
5 2,4- SR 1~50 Y=1686.88891X+274.12009 0.9993 1.78 4.85
6 2,5- 50K 1~50 Y=2334.00371X+576.34803 0.9991 1.98 4.98
7 3,5- AR 1~50 Y=4064.54012X+914.77969 0.9992 1.83 4.80
8 2,3- KM 1~50 Y=9510.78452X+312.39357 0.9994 1.97 4.97
9 3.4-ZEK M 1~50 Y=4041.57115X+975.44272 0.9997 1.88 4.93
10 2,4,6- =AM 1~50 Y=5208.78523X+22.49357 0.9996 1.94 4.91
11 2,3,6- =S AW 1~50 Y=1554.63002X-51.36757 0.9995 1.79 4.88
12 2,3,5- =KW 1~50 Y=7061.91866X-882.35386 0.9997 1.76 4.83
13 2,4,5- =K 1~50 Y=18386.23519X+116.39357 0.9991 1.98 4.95
14 2,3.4- =R 1~50 Y=16800.84512X+488.39357 0.9992 1.94 4.91
15 3.4,5-=F KM 1~50 Y=16800.84512X+488.39357 0.9992 1.85 4.88
16 2,3,4,5- D0 KB 1~50 Y=3032.74053X+434.56203 0.9994 1.92 4.89
17 2,3.,5,6-PU S K 1~50 Y=1646.05471X+56.69680 0.9995 1.97 4.98
18 2,3,4,6- WU R 1~50 Y=3947.84512X+1131.92816 0.9998 1.83 4.81
19 FLEA 1~50 Y=1602.54403X-71.39357 0.9994 1.97 4.96
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Fig.l Total ion chromatogram of 19 kinds of derivatives of chlorophenols and internal standards in standard working solution

®3 19 MEEEEHMARE UL ERF RSDs LI 4E R (%, n=6)
Table 3 Experimental results of spiked recoveries and RSDs for 19 kinds of chlorophenols (%, n=6)

[ LA 2 ng/kg 5 ng/kg 20 pg/kg
EEES RSDs [EES RSDs ENE RSDs
1 2-E A 105.38 4.5 109.32 43 108.49 2.0
2 3-EUKR 106.31 4.7 92.06 4.4 96.22 4.5
3 4-F R 105.68 4.1 88.72 4.1 88.22 4.8
4 2,6- " FE AR 103.26 4.7 93.04 33 87.10 1.4
5 2,4- K 101.58 4.6 89.81 3.0 85.94 3.0
6 2,5- R 106.05 3.1 93.54 2.9 88.62 3.0
7 3,5- R 109.09 3.2 90.58 33 87.06 3.8
8 2,3- AR 108.07 3.8 91.05 1.8 87.34 2.7
9 3,4- 5K 105.54 4.5 94.95 3.0 89.98 1.7
10 2,4,6- =GR 108.34 2.6 94.36 33 87.08 1.6
11 2,3,6- —FH AW 107.07 3.1 103.95 3.9 87.39 3.0
12 2,3,5- = E K 108.19 1.8 91.57 2.2 86.70 1.1
13 2,4,5- =5 KM 107.53 1.4 92.94 1.5 85.60 1.1
14 2,3,4- 5K 109.21 1.3 92.94 2.4 85.60 1.1
15 3,4,5-—FE AW 106.66 0.8 94.72 4.5 87.76 1.0
16 2,3,4,5- U@ R M 103.61 43 89.09 3.4 86.43 2.1
17 2,3,5,6-P0E K B 107.08 4.6 87.33 33 86.40 2.8
18 2,3.,4,6-PU K 103.24 2.6 86.89 4.6 86.82 2.0
19 AR 109.23 4.4 85.90 4.5 87.24 1.6
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