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The purpose of this study was to
quantify the importance of the fathead
minnow's (Pimephales promelas) body
lipid content and its composition in the
bioconcentration of a lipophilic chemi-
cal (endrin) from water.

For three months prior to exposure,
six groups of *3& were fed reference
research diets taining 0, 10, 15 or
20% (dry weight diet basis) lipids added
as corn oil and/or salmon oil. Two other
groups were fed frozen brine shrimp
{Artemia salina) at two ration levels.

Bioconcentration tests at two con-
centrations of endrin in water (0.11 and
0.19 ug L") produced mean bioconcen-
tration factors (BCFs) of 15,000x after
14 days and 23,000x after 29 days
when expressed on a wet weight, whole
body basis. Corresponding mean BCFs
expressed on a lipid, whole body basis
were 190,000x and 340,000x.

Whole body BCFs expressed on a wet
waeight basis ranged 8,000x - 21,000x
after 14 days exposure and 5,000x -
30.000x after 29 days exposure.
Independent of diet composition,
whole body BCFs expressed on a wet
weight basis were positively correlated
to the concentration of total fish body
lipids. When BCFs were expressed on a
lipid basis, they were instead negatively
correlated to the concentration of total
fish body lipids. From the limited
number of samples examined for each
diet group, no influence of diet lipid
source (corn oil, saimon oil and brine
shrimp lipids) could be found.

Results from this study were inter-
preted as follows: the greater the fishes’
body lipid content, the more endrin it
bioconcentrates rapidly and directly
from the water. Thus, fatter fish take a
longer time to reach equilibrium.

This Project Summary was developed
by EPA’s Environmental Research
Laboratory, Duluth, MN, to announce
key findings of the research project that
is fully documented in a separate report
of the sama title (see Project Report or-
dering information at back).

Introduction

In aquatic animals, bioconcentration of
chemicals can take place directly from
water or from food, though uptake from
water appears to be the predominant
route. Prediction of the bioconcentration
factor, BCF (the concentration in fish
divided by concentration in water at
steady state), from the partition coeffi-
cient between octanol and water has giv-
en good correlations for a wide variety of
chemicals, but for certain chemicals,
unexplained variations have been found.

The purpose of this study was to
estimate the relative importance of some
nutritional factors on the ability of the
fathead minnow to bioconcentrate a
lipophilic chemical, endrin, from water.
The nutritional factors studied were
dietary lipid content, composition, and
ration level.

Month-old fathead minnows were kept
in separate tanks for three months prior
to exposure to endrin. Eight groups were



fed reference research diets with varying
lipid compositions (O to 20% lipids) with
lipids coming from corn oil, saimon oil or
brine shrimp. Groups were exposed to
endrin under controlled conditions for 14
or 29 days. Whole fish samples were ho-
mogenized with Na2SO,, placed in a chro-
matography column and the endrin
eluted from the column with hexane. Lip-
id content was determined by evapora-
tion of the solvent from the fraction and
weighing the residue. The lipid content
was calculated by equation 1. Endrin con-
tent was determined by gas chromatog-
raphy.

Lipid (%) = 8ross weight - tare) (100)
(tissue weight) (0.96)

Results showed that the fatter the fish
were the more endrin was bioconcen-
trated. Bioconcentration factors after 29
days increased from 5 to 30 times when
expressed on whole-body weight, and
250 to 450 times when expressed on a
whole-body lipid basis.

Conclusions

Body lipid content had a significant ef-
fect on the bioconcentration of a lipophilic
chemical, endrin, in the fathead minnow:

1. The fatter the fish was, the more en-
drin it bioconcentrated directly from
water.

2. Bioconcentration factors (BCFs) after
29 days exposure ranged 5,000x -
30,000x {6-fold difference), when ex-
pressed on a whole body wet weight
basis.

3. When expressed on a lipid basis,
BCFs after 29 days exposure ranged
250,000x - 450,000x (2-fold dif-
ference).

4. BCFs calculated on a wet weight basis
were positively correlated to the lipid
content of the fish, but BCFs calcu-
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lated on a lipid basis were negatively
correlated to the lipid content, indicat-
ing that the fatter the fish was, the
longer was the time neededtoreach a
steady state.

5. The source of dietary lipid did not in-
fluence the results. It might have af-
fected lipid composition of fish, but
this was not investigated.

Recommendations

1. Bioconcentration factors (BCFs) for
lipophilic chemicals should be ex-

pressed on a lipid as well as a wet
weight basis, since BCFs for lipophilic
chemicals such as endrin can be
expected to be significantly affected
by the lipid content of the fish. A fatter
fish is expected to show a higher resi-
due than a lean fish.

. Since BCFs expressed on a lipid basis

are more uniform than those ex-
pressed on whole body weight, the
use of lipid-based BCFs would reduce
variations observed within a species
as well as between species.
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