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Bioconcentrationfactor (BCF)

Bioconcentration is the uptake of the test substance in an

organismrelative to the concentrationof test substancein the

surroundingmediumleadingto an increasein concentration.

BCF= Cf / Cw = k1 / k2

Experimentaltest preferredstandard: OECD 305  
(Bioconcentrationflow-through fish test)

Ҧ Test duration: 44-116 days

Ҧ Number of likely fish recommended for the test: 132-240 fish

Ҧ Cost for each experiment: 50-100 kϵ
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k1 = uptake rate constant
k2 = depuration rate constant
Cf = concentrationat steady state conditions
Cw = concentrationat at steady state conditions



BCF in REACH

ÅPotential use of BCF information in REACH is for:
ωC&L
ωPrioritization (PBT, vPvB)
ωChemical Safety Assessment (CSA)

ÅQuantitative and qualitative (classification) modelling
ςPBT
ς vPvB

o B Ą BCF > 2000 L/kg = 3.3 in Log unit
o vB Ą BCF > 5000 L/kg = 3.7 in Log unit
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tonn/year C&L B and vB CSA BCF value

> 1 X X
> 10 X X X
> 100 X X X X



Experimentalvariability

ω Accordingto Dimitrovet al.1: 0.75Log units

ω Assessedin other compilations:

ҦEURAS database2

ςConsideredǘƘŜ άgoldenέ ǎǘŀƴŘŀǊŘ for BCF

ςReliabilityscoresassignedto judgethe qualityof the experiments

5

1SAR QSAR Environ. Res. 16, 2005, 531-554
2http://www.euras.be/eng/project.asp?ProjectId=92 

Data without reliablity score
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Experimentalvariability

ω Assessedin other compilations:

ҦCanadian database3

ςLargecompilation of bioaccumulationdata

ςReliabilityscoresassignedto judgethe qualityof the experiments

Åbut Χ B ςvBrange = only 0.4 log units
6 3Arnot et al. Environ. Rev. 14, 2006, 257-297

logBCF - OECD fish, all score
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CAESAR modellingfor BCF (I)

ωDataset
ςDimitrovet al: data according to official guidelines, widest 

collection available (~ 500 compounds)

ςStructure check and error pruning (removing ~ 50 comp.)

ωDescriptors
ς2D descr. & lipophilicity: DRAGON, CODESSA, ACD, Pallas, MDL

ςTautomerismissue (example next slide)

ωModels
ςDescriptor selection: GA, heuristic method

ςClassification: AFP

ςQuantitative: MLR, NN (SVM, CP, MLP), GMDH 
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Tautomersbehaviour in the 
BCF dataset
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CAESAR modellingfor BCF (II)

ωHybridmodel
ςIf/then rules in different area of the relation               

(increase the slope and reduce Y intercept)

ςGMDH ςself organization

ωValidation
ςTraining / test splitting based on the chemical composition 

(atomic fragments)

Training set Ą n = 378 Test set Ą n = 95

ςCross-validation  & test set prediction
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Resultsof CAESAR modelling
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Modelling
method

Nr. of
variables

Descriptors
used(SW)

Acc./R2

training set
Acc./R2

cv (loo)  

training set
Acc./R2

test set

SAR (AFP) 3
Dragon 
ACD

0.86 0.74 0.81

QSAR (RBF) 5
Dragon 
MDL

0.81 0.78 0.77

QSAR (CP-NN) 8
Dragon                     
MDL
ACD

0.95 0.70 0.76

QSAR (MLP) 5 Dragon 0.80 0.80 0.79

QSAR (GMDH) 4
Dragon 
MDL

0.76 0.76 0.77

HM (2 models) 8
Dragon 
MDL

0.83 0.82 0.80

HM (5 models) 36
Dragon 
MDL                     
KowWin

0.85 0.85 0.80


