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Degradation of nine organophosphorus pesticides in full-fat
yogurt by two starters
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ABSTRACT: Objective The impacts of two directed vat-set (DVS) starters on the degradation of nine
organophosphorus pesticides (OPPs) in full-fat yogurt during lactic fermentation were studied. Methods The
nine residual OPPs in the full-fat yogurt fermented at 42 ‘C for different times were detected by a gas
chromatography (GC) method after OPPs extraction and purification process. Degradation kinetic parameters
of the nine OPPs were calculated thereof. Results Nine OPPs had decreased trends in their residual levels
during a fermentation time of 5 h. The degradation rate constants of the nine OPPs in the yogurt were found to
be 0.0200~0.0364 h™', while those in control whole milk were 0.0126~0.0191 h'. Among the OPPs investigated,
dichlorvos had the higher rate constant while malathion behaved the lower one. Conclusion Two DVS
starters had different acceleration on OPPs degradation in the whole milk during yogurt fermentation, and
dichlorvos was easier to be degraded but malathion was more stable.
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Fig. 1 Typical GC profiles of nine organophosphorus pesticides analyzed
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Table 1 Recoveries and limits of detection of nine organophosphorus pesticides at three fortified levels (n=3)

(mg/kg) (%)

0.1 0.5 1.0 (mg/kg)
87.246.0 89.541.6 87.8%1.0 0.003
85.7+4.3 83.945.7 84.12.0 0.001
92.145.7 98.6+7.7 84.9+1.1 0.002
86.342.8 87.842.2 85.442.7 0.002
94.043.3 97.5+1.5 90.7+1.6 0.005
86.742.6 86.843.3 91.443.5 0.005
97.442.4 96.543.6 91.9+0.9 0.006
93.042.3 93.0+1.9 89.4+5.2 0.007
87.345.3 84.943.6 102.9+1.3 0.008
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F2 ZEMDAREYD IMBIBRAREENRE S (mean+SD, mg/kg)
Table 2 Nine organophosphorus pesticides (mean+SD, mg/kg) left in whole milk during yogurt fermentation
(h)
0 1 2 3 4 5

1 0.969 + 0.025 0.950+0.021 0.923+0.019 0.890+0.026 0.874+0.021 0.838+0.018
2 0.969 + 0.022 0.950+0.024 0.930+0.020 0.904+0.016 0.863+0.023 0.828+0.018
0.976 + 0.034 0.965+0.033 0.942+0.030 0.923+0.028 0.905+0.026 0.897+0.031

1 0.971 £0.015 0.948+0.018 0.913+0.023 0.885+0.018 0.855+0.021 0.811+0.016
2 0.976 £ 0.014 0.940+0.033 0.920+0.032 0.896+0.019 0.848+0.017 0.809+0.016
0.961 + 0.025 0.953+0.023 0.938+0.021 0.926+0.020 0.909+0.023 0.888+0.022

1 0.970 + 0.024 0.955+0.026 0.929+0.028 0.905+0.016 0.871+0.016 0.845+0.030
2 0.958 + 0.030 0.948+0.031 0.922+0.028 0.900+0.029 0.862+0.024 0.844+0.023
0.943 £ 0.029 0.936+0.026 0.922+0.031 0.908+0.028 0.887+0.027 0.873+0.024

1 0.965 + 0.023 0.949+0.022 0.913+0.020 0.899+0.018 0.876+0.018 0.864+0.020
2 0.970 + 0.022 0.956+0.026 0.934+0.016 0.91440.019 0.892+0.015 0.858+0.020
0.954 £ 0.036 0.943+0.037 0.927+0.034 0.908+0.032 0.885+0.039 0.87120.030

1 0.965 + 0.032 0.955+0.030 0.938+0.026 0.905+0.023 0.883+0.021 0.859+0.015
2 0.974 +0.021 0.964+0.019 0.943+0.016 0.919+0.018 0.899+0.019 0.874+0.018
0.957 £ 0.036 0.948+0.037 0.928+0.034 0.908+0.032 0.885+0.039 0.871+0.030

1 0.950 + 0.026 0.940+0.029 0.928+0.029 0.026+0.026 0.884+0.027 0.856=0.024
2 0.942 £0.019 0.932+0.017 0.919+0.018 0.893+0.020 0.867+0.022 0.850+0.019
0.970 + 0.024 0.962+0.025 0.944+0.023 0.938+0.022 0.922+0.025 0.912+0.020

1 0.961 + 0.022 0.943+0.021 0.929:+0.020 0.892+0.017 0.864+0.016 0.845+0.019
2 0.956 + 0.026 0.943+0.024 0.923+0.020 0.894+0.025 0.878+0.030 0.847+0.020
0.965 + 0.025 0.955+0.027 0.942+0.021 0.930+0.019 0.917+0.018 0.902+0.026

1 0.968 + 0.023 0.958+0.024 0.935+0.024 0.910+0.018 0.888+0.025 0.869+0.022
2 0.956 + 0.029 0.944%0.027 0.927+0.026 0.901£0.019 0.881+0.024 0.858+0.033
0.946 £ 0.029 0.937+0.028 0.922+0.025 0.912+0.027 0.897+0.030 0.879+0.024

1 0.962 + 0.028 0.947+0.035 0.921+0.027 0.902+0.031 0.887+0.034 0.873+0.025
2 0.948 + 0.025 0.937+0.021 0.918+0.029 0.901+0.023 0.880+0.019 0.856+0.024
0.956 + 0.031 0.943+0.029 0.929+0.026 0.909+0.022 0.888+0.028 0.871x0.027
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