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The Ames Test and the Food Contact Industry
The food industry requires risk assessments to be performed on all substances
migrating from Food Contact Articles (FCAs) and Food Contact Materials (FCMs).
This includes non-intentionally added substances (NIAS).

Performing in vitro testing may prove difficult due to:
• Insufficient sensitivity of the test methods at low doses.
• The small amount of migrate produced.
The Ames test is a sensitive assay and is one of the most common tests used
for assessing the mutagenicity of impurities.
Is the conventional Ames test sufficiently sensitive to detect toxicity at very low
doses?

Method
To investigate this question, publicly available Ames test and dose response data
for more than 4,300 substances was collated from the Vitic® database.

Using the Knime Analytics Platform®, data analytics was applied to determine the
lowest effective dose (LED) at which a mutagenic response could be detected.

Results
The data analytics produced a dataset of 1,222 mutagenic
substance with dose-response data in TG471 compliant strains.

•

The lowest effective doses (LEDs) ranged from 0.001-20,000 µg/plate.

•

Mean, minimum and maximum LEDs for each substance were derived
and the primary focus was on the minimum lowest effective dose.

Minimum lowest effective dose

The Ames test can detect mutagens at very low doses.

Potent substances
The 15 most potent substances as judged by their minimum lowest effective dose.
The “Yes” indicates a lower dose was not tested in this dataset.
Minimum LED
(µg/plate)

Highest fold increase in
revertants

2,4,7-Trinitrofluorenone

0.001

14.0

0.001

Yes

Furylfuramide

0.001

3.46

0.001

Yes

3-Chloro-4-(dichloromethyl)-5-hydroxy-2-furanone

0.0025

2.1

0.00125

(-)-Aflatoxin B1

0.003

2.5

0.001

2,5-Dinitrofluorene

0.003

2.36

0.003

2-(Formylamino)-4-(5-nitro-2-furyl)thiazole

0.003

2.49

0.001

2,7-Dinitro-9-fluorenone

0.01

6.5

0.01

Yes

Altertoxin III

0.018

2.32

0.018

Yes

3-Chloro-4-(chloromethyl)-5-hydroxy-2(5H)-furanone

0.02

2.0

0.01

Acrolein

0.03

2.13

0.01

Ethidium bromide

0.03

2.45

0.03

Yes

Sodium azide

0.03

4.76

0.03

Yes

2-Aminoanthracene

0.03

2.0

0.01

Nitrofurantoin

0.03

2.24

0.01

3-Methyl-3H-imidazo[4,5-f]quinolin-2-amine

0.03

5.0

0.03

Substance

Further investigation could result in even lower lowest
effective doses being derived.

Lowest tested dose
(µg/plate)

Yes

Yes

Strain analysis

Average strain minimum
lowest effective dose
median and upper quartile.

Average strain minimum
lowest effective dose upper
quartile.

Most strains had a very similar sensitivity and could be used
interchangeably.

Conclusion - How low can you go?
• For non-intentionally added substances (NIAS) a selfregulated threshold of 10 µg/kg (10ppb) in food has been
set by industry and, if exceeded, further risk assessment
needs to be performed.

• A study on 40 genotoxic FCM migrants, highlighted that
only 10% could be detected by the Ames test.
• Using the same methodology, our larger dataset resulted in
11.3% of substances theoretically detected.

Conclusion - How low can you go?
• Is the conventional Ames test sufficiently sensitive to detect
toxicity at very low doses?
o The Ames test can detect potent mutagens.

• Is this sufficient for the safety studies of food contact
materials
o The food contact material industry could incorporate the Ames
test and Ames test data to detect and/or confirm potential
mutagenicity safety hazards.

• Work is ongoing to cross-reference our data with results from
other assays.
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