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Proposed maximum levels for the addition of copper to foods including food
supplements

The accompanying main opinion "Updated recommended maximum levels for the addi-
tion of vitamins and minerals to food supplements and conventional foods" can be
found here: https://www.bfr.bund.de/cm/349/updated-recommended-maximum-levels-for-the-
addition-of-vitamins-and-minerals-to-food-supplements-and-conventional-foods. pdf

1 Results

The German Federal Institute for Risk Assessment (BfR) recommends for copper in food
supplements that are also intended for young people from 15 years onwards a maximum
level of zero.

For food supplements that have adults as a target group and are not intended for (children
and) adolescents, the BfR recommends a maximum level of 1 milligram (mg) per daily rec-
ommended dose per food supplement together with an advice on the label that the product is
not suitable for children and adolescents (Table 1).

It is recommended that copper should not be used to fortify conventional foods (Table 1).

Table 1: Proposed maximum levels

Food category Maximum levels

1 mg
Consumer information:
Not for children and adolescents.

Food supplements
(per daily recommended dose of an individual product)

Conventional food (per 100 g) no addition

2 Rationale

2.1 Tolerable Upper Intake Level' (UL) and Dietary Reference Value

The UL for copper derived by the former Scientific Committee on Food (SCF) of the Euro-
pean Commission is 5 milligrams per day (mg/day) for adults. For adolescents 15 years and
older, an UL of 4 mg/day was determined based on the lower body weight. In deriving the
UL, particular consideration was given to one human study, in which a NOAEL (No Observed
Adverse Effect Level; highest experimental dose at which there was not an observed ad-
verse effect on health) of 10 mg/day was established for the intake of copper with respect to
an adverse effect on the liver. An uncertainty factor of 2 was considered in the derivation
(SCF, 2003; Table 2).

The D-A-CH Societies? derived the following estimated values for an adequate intake of cop-
per: for adolescents 15 years and older and adults: 1-1.5 mg/day (D-A-CH, 2015, Table 2).

1 Tolerable Upper Intake Level = Maximum level of total chronic daily intake of a nutrient (from all sources) con-
sidered to be unlikely to pose a risk of adverse health effects to humans.

2 German-Austrian-Swiss Nutrition German Nutrition Societies
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The European Food Safety Authority (EFSA) has derived the following Adequate Intake (Al)
values for copper: men and women above 18 years: 1.6 mg/day and 1.3 mg/day, respec-
tively, and children and adolescents aged 10 to under 18 years: 1.3 mg/day (m) and 1.1
mg/day (f) (EFSA, 2015, Table 2).

Table 2: Dietary reference values (estimated values for an adequate intake) and UL

PR Dietary reference values UL
(D-A-CH, 2015) | EFSA (2015) (SCF, 2003)
mg/day
10 - <18 years 1-15 1.1(f)-1.3(m) 4 (from 15 years)
Adults = 18 years 1-1,5 1.3(f)-1.6 (m) 5

2.2 Exposure

The 2008 report of the second National Food Consumption Survey (NFCS 1) does not con-
tain any data on the intake of copper (MRI, 2008). However, intake data collected by 24-h re-
call in the NFCS Il indicate that, depending on sex and age, adolescents from 15 years of
age and adults show median dietary intakes of copper of 1.2 to 1.5 mg/day (f) and 1.5 to 1.8
mg/day (m). The 95th percentile of copper intake is highest among 35- to 50-year-old men
(2.8 mg/day) and 51- to 64-year-old women (2.4 mg/day), whereas the 95th percentiles of
15- to 18-year-olds are somewhat lower, at 2.3 mg/day (m) and 1.9 mg/day (f) (Krems et al.,
2012).

For adults, earlier data on copper intake, which were taken into account by the SCF (2003) in
deriving an UL for copper, are available from the NFCS |. According to these data, at that
time, the median intake of men and women was 2.2 mg/day and 1.8 mg/day respectively,
and the 97.5th percentiles were at 4.0 mg/day and 3.3 mg/day, respectively (Heseker et al.,
1994).

In 2015, EFSA published intake data for adults from various European countries (not from
Germany). According to these data, the median intake for adult men is in the range of 1.1 to
1.6 mg/day and for women in the range of 1.0 to 1.4 mg/day, and the 95th percentiles of cop-
per intake in adults range from 1.9 to 2.8 mg/day (m) and from 1.7 to 2.4 mg/day (f) (EFSA,
2015).

The EsKiMo study (nutrition module in KiGGS?) conducted in Germany provides data on the
intake of copper via food in 12- to 17-year-olds. According to these data, the median copper
intake of this age group is 2.5 mg (m) and 2.0 mg (f) per day. The 95th percentile of this age
group is 4.3 mg (m) and 3.7 mg (f) per day (Mensink et al., 2007).

Significant intakes of copper can occur through consumption of drinking water, so that at rel-

atively high copper concentrations in drinking water, this can account for up to 50 % of total
copper intake (EFSA, 2015).

2.3 Aspects taken into account in the derivation of maximum levels for food supplements

3 German Health Interview and Examination Survey for Children and Adolescents
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The UL derived by the SCF (2003) as well as dietary intake data obtained from the EsKiMo
study and the NFCS Il were used as a basis for the derivation of maximum levels for copper.
In addition, the intake data for adults from other European countries published by EFSA were
also taken into account.

In the age group of 15 to 17-year-olds, the 95th percentile (P95) of dietary copper intake (=
baseline consumption) reaches or exceeds the UL of 4 mg/day derived for this age group.
This means that there is no scope for adding copper to food supplements for adolescents
aged 15 and over.

In adults, according to EFSA (2015) (without data from Germany) and to the NFCS |l (24h
recall data for 35- to 50-year-old men), the P95 of copper intake is at 2.8 mg/day and thus
below the UL for adults (5 mg/day). In accordance with the derivation procedure proposed by
the BfR, this leaves a margin to the UL of 2.2 mg/day, which would be available for the addi-
tion of copper to food supplements.

Since there is uncertainty as to whether several food supplements with copper are consumed
under certain circumstances, apart from other scientific uncertainties, an uncertainty factor of
2 is considered appropriate in deriving the maximum level for copper. Thus, based on the
available data (2.2/ 2 = 1.1), a maximum level, rounded, of 1 mg per daily recommended
dose of a food supplement is proposed for copper in food supplements for adults. The calcu-
lation assumes that conventional foods are not fortified with copper (in accordance with cur-
rent practice).

2.4 Aspects considered in the derivation of maximum levels for fortified foods

Based on the data available on the estimated dietary intake of copper (see 2.2), there is no
scope for fortifying conventional foods with copper.

Further information on the BfR website on the subject of copper

A-Z Index on copper: https://www.bfr.bund.de/en/a-z_index/copper-129962.html

Topic page on the assessment of vitamins and minerals in foods:
https://www.bfr.bund.de/en/vitamins_and_minerals-54417.html|
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About the BfR

The German Federal Institute for Risk Assessment (BfR) is a scientifically independent insti-
tution within the portfolio of the Federal Ministry of Food and Agriculture (BMEL) in Germany.
It advises the German federal government and German federal states (“Laender”) on ques-
tions of food, chemical and product safety. The BfR conducts its own research on topics that
are closely linked to its assessment tasks.

This text version is a translation of the original German text which is the only legally binding
version.
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