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DIAGNOSTIC PLOTS

Fig. 1 — Experimental vs. Predicted Endpoint Fig. 2 — Williams Plot: Applicability Domain (h*=0.067)

Fig. 3 — Predicted Endpoint vs. Residuals Fig. 4 — Y-Scrambling (Kxy vs R²/Q² Yscr)

DESCRIPTOR STATISTICS

Descriptor Coefficient SE Coef T-Value P-Value VIF Physical Interpretation

Constant −4.188 0.129 −32.41 <0.001 — Intercept

DBI −0.149 0.012 −12.00 <0.001 1.97 Mol. branching → ↓ contact → ↓ RRT

R8i −0.073 0.018 −3.98 <0.001 1.44 Distant e⁻ topology → ↓ polarisab. → ↓ RRT

Hy +0.127 0.022 5.80 <0.001 1.64 H-bond self-assoc. → ↓ volatility → ↑ RRT

TPSA_eff +0.720 0.088 8.23 <0.001 1.78 Surface polarity density → ↓ volatility → ↑ RRT

SM1_B(p) +1.979 0.050 39.58 <0.001 2.43 Global atomic polarisab. → ↑ dispersion → ↑ RRT

CONCLUSION FUTURE WORK / REFERENCES

✓ A robust 5-descriptor MLR-QSRR model was successfully developed for GC-MS retention time prediction of 382 structurally diverse xenobiotic compounds, including 
pesticides, pharmaceuticals and industrial chemicals.

✓ GA-VSS identified the optimal descriptor set: DBI, R8i, TPSA_efficiency, Hy, SM1_B(p) — encoding molecular branching, electronic topology, surface polarity density, 
hydrophilicity, and atomic polarisability.

✓ Exceptional statistical performance: R²=0.883, Q²LOO=0.877 (internal); Q²F1–F3 >0.81, CCCext=0.893, RMSEext=0.138 (external) — well above OECD acceptance 
thresholds.

✓
Y-scrambling confirms no chance correlation. Williams plot defines the applicability domain. Model is fully compliant with OECD QSAR validation principles.

→ This in silico tool enables rapid, cost-effective screening of emerging xenobiotics in complex environmental matrices, directly supporting exposure assessment and risk 
evaluation workflows.

Future Work:

Extend to broader chemical spaces: pharmaceuticals, pesticides, industrial contaminants

Apply non-linear ML (RF, XGBoost, SVM) for improved accuracy

Integrate predictions with environmental fate models for holistic risk frameworks

Explore multi-endpoint QSRR for simultaneous GC parameter prediction
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KEY PERFORMANCE INDICATORS

382

Xenobiotic Compounds

Diverse dataset: pesticides,
pharmaceuticals, industrials

R²=0.883

Goodness of Fit

Excellent fit on training
data (internal validation)

CCCext=0.893

Lin's CCC

Strong predicted/measured
agreement on test set

5 Desc.

GA-Optimal Set

DBI · R8i · TPSA_eff
Hy · SM1_B(p)

MOPAC

Semi-emp. Method

PM7 via MOPAC 2016
for all 382 compounds
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