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INTRODUCTION

The role of the 1lipid
fraction in the development of
mutagenic activity of meat is
still not very clear. Barnes
et al. (1983) and Barnes &
Weisburger (1983, 1984) claimed
that fat is important in the
formation of the mutagenic
compounds. Barnes et al.
(1983) developed a quantitative
assay for 2-amino-3-methyl-
imidazo([4,5f]-quinoline (IQ)
based on thin layer
chromatography and high
performance liquid chromato-
graphy. Using this method,

high fat (25% of total wet
weight) and low fat (11%) beef
patties, cooked at 5 min/side,

were found to contain 20.1 and
0.5 ug of IQ per kg of sample,
respectively. Barnes &
Weisburger (1983) reported
that inclusion of beef lipids
into a heated mixture of
creatinine, glycine and
glucose increased the mutagenic
activity three-fold. Barnes &
Weisburger (1984) showed that
adding either corn o0il or beef
fat (beef suet) increased the
mutagenic activity of fried
ground beef. Both of these
lipids doubled the amount of
mutagens formed in fried meat
when added to the samples at a
concentration of 20% based on
the wet weight of the ground
beef. Barnes & Weisburger
(1984) showed the addition of
glycine and creatinine to
ground beef prior to cooking
enhances mutagen formation by
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formation and that glg &
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of the mutagen—enh
effect of fat.
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heat penetration
with the increase u&'%e
content. The present sne %
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mutagenic activity ©
ground meat.
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Fat Content

The fat content was
determined using the Goldfisch
extraction method of the
AL OSAGCY (1975

Ames Test
The Ames test was carried
out as described by Ames et

al. (1975) and Maron & Ames
(1983) . Salmonella typhi-
murium strain TA98 was
provided courtesy of Dr.
Bruce N. Ames at University
of California, Berkeley, CA.
After extraction, the basic
fraction was tested for
mutagenicity wusing tester

strain TA98 + S-9.

RESULTS

The results of the Ames
test are shown in Figure 1 and
indicate that samples with fat
concentrations ranging from 4
to 8% showed the least amount
of mutagenicity. At 14% fat
there was an approximate
doubling of mutagenic
activity, while the 18% fat
sample had 1less mutagenic
activity than that of the 14%
fat sample. These results
agree with Knize et al.
(1985), who reported that
increasing the fat content
from 8 to 15% enhanced
mutagenicity on cooking at
either 180 or 240°C for 6 mins
per side. However, it was
found in the same study that
increasing the fat content
from 15 to 30% resulted in a
slight reduction in overall
mutagenic activity, which is
similar to the results in the
present study.

on frying the ground beef
at 9 mins per side, the
mutagenicity decreased
directly with fat content
(Figure 1). Although the meat
fried at 9 mins per side
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Figure l-Relationship between the fat content of ground
beef potties and mutagen formation ofter cooking
for either 6 or § min per side. Eacn posnt repre=
sents 6 replicotes. The concentration of the basic
froction added was 50g meat equwaients/piate. The
lower two graphs present the reqresmion lines of
tne dotg snown in the upper two gropns.

showed 1less variation in
mutagenicity than that fried
at 6 mins per side, the reason
that there is less fluctuation
in mutagenicity on frying at 9
mins per side is not clear. A
possible explanation 1is that
with longer frying times most
of the fat was cooked out of
the patties, which would
probably concentrate the
precursor(s) (o] 5 mutagen
formation and reduce the
dilution effects from the fat.
These data confirm the fact
that fat 1is not the major
contributor of precursor(s) for
mutagen formation. This is in
agreement with earlier studies
by Felton et al. (1984) and
Knize et al. (1985), who
demonstrated that fat content
did not contribute to meat
mutagen formation. However, the
results are 1in contrast to
studies by Barnes et al. (1983)
and Barnes & Weisburger (1983,
1984), who reported that
mutagenicity increased
directly with fat content.
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