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Tablel. Specifications of the selected CART descriptors (The most important TMS-derivatives of polar
metabolites in rice)

Descriptors Assighment RT RRT Mass fragment
phenylalanine N,O CoH11NO2 20.956 0.971 73,102,103
proline N,O CsHoNO> 20.861 0.967 73,144,218

RT: Retention Time (min)
RRT: Relative Retention Time (retention time of analyte/retention time of sorbitol)
Mass fragment: The first three ions with highest intensities. lons in bold mean the most intense product ion.

x50<1.11624

%49<0.484965
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Fig. 2. Regression tree trained on a sample data set consisting of 35 training cases with 2 predictor variables

X50 and X49.
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Table 2. Confusion matrix for training and test sets.

Predicted
Observed Exposed class Control class
o Exposed class 26 0
Training set Control class 0 9
Exposed class 8 1
Test set Control class 0 5
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Table 3. Calculated error and non-error rates of the classification index and the classification
performances of training and test sets.

Error rate Non-error rate Specificity Sensitivity Accuracy
Training set 0 1 1 1 1
Test set 0.07 0.93 0.83 1 0.93
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Fig. 3. Receiver Operating Characteristic (ROC) curve plotting sensitivity (true positive) against 1 —
specificity (false positive).
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Fig. 4. Selected ion chromatograms of TMS-derivatives of metabolites extracted from rice (Oryza sativa).
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Fig. 5. Time-course changes of phenylalanine (as the first most important metabolite) significantly affected
by the time factor.
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Fig. 6. Time-course changes of proline (as the second most important metabolite) significantly affected by

the time factor.
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Abstract:

Presenting an effective classification procedure that discriminates between unexposed and exposed
plant samples with pesticide, can be very important and efficient to increase quality control in agricultural
products and food safety. The proposed method shows a pattern for discriminating between rice plant
without contamination and those treated with diazinon. The aim of this study was to investigate the
metabolic changes of shiroodi cultivar rice plant (the most common cultivar in Iran) in response to diazinon
and to evaluate the dynamic changes in the concentration levels of metabolites over time. For this purpose,
after treating the rice plant with diazinon, un-volatile metabolites were derivatized to make volatile and
analyzable compounds with gas chromatography, and the metabolite profile was investigated using GC-
MS. Using Classification and Regression Tree (CART), the metabolites that showed the most changes
under diazinon stress were identified. For the first time, CART was used to model and predict the
metabolic changes of control and under diazinon stress rice plant. The results of the analysis showed
that, the most intensive changes were related to amino acids particularly phenylalanine and proline. The
results obtained, also, show that CART can be a very powerful tool for discriminating between exposed
and un-exposed plants.
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