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Comparison of the results of
QSAR models for Bioconcentration Factor

Under REACH, bioconcentration factor (BCF) value of a chemical is required for several regulatory purposes. It is required above 100 t/y for 
registration and above 10 t/y for prioritisation (PBT/vPvB). A chemical is considerd B if BCF is above 2,000 l/kg, vB if it is above 5,000 l/
kg. Other two thresholds exist for BCF: 100 l/kg for chemical safety assessmet and 500 l/kg for classification and labelling, but for these two 
purposes the use of BCF is not mandatory (log Kow can be used instead of it). BCF experimental tests are expensive in term of time, animals 
and money. Thus several in silico models have been developed. 

For the project ANTARES a list of these models has been completed. We checked the performance of many of them, considering a large set of 
chemicals. Separate results are discussed considering if the chemicals are inside and outside the training set of each model, when this informa-
tion is available, and according to the applicability domain, when defined by the model itself.
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Introduction

Materials and Methods
http://www.antares-life.eu/software.php

Experimental data on 860 compounds have been taken from the literature [1,2,3,4,5].
Models have been evaluated on the basis of the predictions of continuous values, and as classifiers for the different thresholds.

Results

Table 1 shows the models we used and their performance for the total set of 860 com-
pounds. We have to remember that the experimental uncertainty is about 0.6 log unit 
[6, 7]. Models which are simply based on logP equations gave worst results. EPISuite, 
T.E.S.T. and VEGA seem to perform better. 

Table 1. Global comparison of model performances.
Both regression (R2) and classification (Accuracy) are shown.
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Values are lower for the compounds not 
in the training set, as expected.

Figure 1. R2 values considering chemicals which are in-
side or outside the training set. Only models for which 
this information is available are considered.

However, the results improve considering 
the chemicals inside the applicability do-
main of the model. 
Unfortunately this information is not avai-
lable for all models (Figure 2).  
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Figure 2. VEGA model R2 values considering chemicals 
which are inside or outside the applicability domain.

Since EPISuite does not 
have an automatic sy-
stem to evaluate the ap-
plicability domain, we 
implemented it within 
VEGA (http://www.ve-
ga-qsar.eu) and we ap-
plied the VEGA applica-
bility domain index. 
This is a quite valuable 
information, since the 
user can appreciate the 
expected reliability of 
the model according to 

the declared boundaries 
of the model. 
The results on classifica-
tion are biased by the 
low number of vB com-
pounds, but also B are 
relatively low. Conside-
ring the prevalence of 
the chemicals in the dif-
ferent classes, Figure 3 
shows that VEGA gave 
reliable results, conside-
ring the applicability do-
main.
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Figure 3. Model Scores based on a set of criteria to 
reduce the dependence on the number of compounds 
for each class.

Conclusions
This evaluation shows that some QSAR models for BCF have reasonably good performance and can be useful for regulatory purposes. 
However, the user should use his own experience to evaluate the reliability of the prediction, with a careful consideration of the applicability 
domain and of the information provided by the software. This need is even more important in case of classification. Further studies about an 
integrated view of the output given by the best software are in progress with the aim to reduce error rate.
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