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Fortified foods
In the US, fortification with zinc is a common practice,
especially in breakfast cereals (usually at levels of around 25-
100% of the RDA1), flour, bakery products and macaroni.13

Fortification with zinc is not widespread in the EU, although
some breakfast cereals are enriched and have been shown
to currently provide around 6% of daily zinc intake.15 There
are a number of organoleptic problems associated with the
addition of zinc to foods, which requires careful selection of
the mineral compound. In accordance with EU legislation
zinc is added as defined to specific foodstuffs for particular
nutritional uses, for example, formulae milks, meal replacers
and dietetic supplement drinks.

Food supplements
Multivitamin and mineral supplements containing
zinc at a range of 2-20 mg as well as single zinc
supplements at a range of 15-50 mg are currently
available on the EU market.20 Zinc supplements
provide on average around 2-4% of total zinc
intake.14 In Germany, where about 22% of
women and 18% of men take supplements at
least once a week, 8.8% of men and 12.5% of
women take mineral supplements. Women aged
60-69 tend to be the greatest users of mineral
supplements, whereas for men the intake is at its
lowest in this age group.24

Safety
In excess, zinc intake can have adverse effects such
as loss of appetite, diarrhoea, headaches, nausea and
abdominal cramps. At intakes higher than 45 mg,
the immune system function can be negatively
affected.25 The Food and Nutrition Board and the
Scientific Committee on Food have set different
Tolerable Upper Intake Levels (UL) for zinc. Drawing
on a study on supplemental intake of 50 mg/day, the
FNB established a Lowest Observed Adverse Effect
Level (LOAEL) of 60 mg. The UL was calculated by
dividing the LOAEL by an uncertainty factor (UF) of
1.5 to take into account the potential different
sensitivities between individuals, and to extrapolate a
No Observed Adverse Effect Level (NOAEL) from a
LOAEL. A higher UF was not justified given the rarity
of the relevant adverse effect, namely reduced
copper status in humans.12

The SCF determined a NOAEL of 50 mg/day at which
adverse effects on copper status were not apparent.
Because of the small number of study participants

involved in the study on which this NOAEL was based,
an uncertainty factor of 2 was applied, resulting in an
UL of 25 mg/day.20

Importance for health
Immune system
Zinc plays an important role in cellular processes, such as
the humoral and cell-mediated immune defence. The
normal activity of special immune cells and biological
activity in a series of lymphokines can only be maintained
when zinc is present in effective concentrations.1,2 Some
studies have demonstrated a relationship between zinc
intake and reduction in the length and severity of a cold.
For example, Prasad et al. showed that symptoms only
lasted 4.5 days in a group of 48 persons taking about 24 mg
zinc daily for a 12-day period compared to 8.1 days in the
control group.3

Skin health 
The process of wound healing consists of various stages
of tissue reconstruction. During the inflammatory process,
special immune cells remove bacteria from the wound and
further cells are needed in the growth of new tissue. Zinc
is thought to have a beneficial role in new cell formation.4

Bone health
Zinc is contained in crystals forming bone matrix and is
required to stimulate bone formation and inhibit bone
decomposition. It is probable that zinc, in combination
with calcium, has a positive influence on osteoporosis
risk.5 This is particularly the case for growing children due
to zinc's importance in “peak-bone-mass”. For elderly
women, particularly those affected by osteoporosis, who
have lower serum zinc levels and higher urinary excretion
rates, this relationship is also particularly important.1 For
example, a Swedish study has shown that low phosphorus
and zinc intakes in  middle-aged and elderly men showed
increased fracture risk.6 Due to poorly balanced diets and
worse absorption, the risk of deficiency increases in the
elderly; in the USA 75% of people aged 60-90 years did
not meet dietary zinc recommendations.5 In Europe about
414,000 hip and 1,400,000 vertebral (spinal) fractures are
estimated to occur each year.7

Eye health
760 per 100,000 people in Europe suffer from visual
impairment.7 The results of research into the role of zinc in
AMD and dark adaptation have been inconclusive. It is
known for certain, however, that the retina contains a high
concentration of zinc compared to other human tissues,
which assists the normal functioning of the retina.
Furthermore, it seems likely zinc plays a role in the
phototransduction process, so that deficiency may result
in night-blindness and poor dark adaptation. The apparent
positive influence of zinc on AMD may be explained by the
lower zinc concentration in the retinal pigment epithelium
in persons affected by AMD.8

In the AREDS report, the relation between high dose
intake of antioxidants or zinc (80 mg) or a combination of
both on AMD and visual acuity was examined in 3640
persons for 6.3 years. The positive effect of visual acuity
was only statistically significant in the group treated with
zinc and antioxidants. After treatment a risk reduction for
AMD of 17% compared to placebo was noted for
antioxidants, and 21% for those taking zinc. The greatest
risk reduction, about 25% was associated with subjects
taking antioxidants and zinc (see Figure 1). Therefore a
combination of zinc and antioxidants might be an effective
treatment in severe AMD.9
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Figure 1: Risk of Developing Advanced AMD10
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Recommended intakes
In general recommended intakes for zinc range between 7
and 15 mg/day for adults (see Table 2) and between 2 and
10 mg/day in young children. Certain population groups are
particularly at risk of zinc deficiency:

Elderly 
As elderly people often take diuretics and thereby increase
zinc excretion and their zinc absorption is often reduced, a
higher  intake is required in this population group. In the
US, inadequate zinc intake was noted for about 45% of
people above 60 years. This was improved through use of
supplements to almost a quarter.13,19

Vegetarians
Although zinc intake seems not to be different between
vegetarians and people with mixed diets, vegetarians may
have up to 50% higher dietary requirements due to
impaired bioavailability.20

Children
As zinc appears to be crucial to cell division and protein

synthesis, the impairment of physical growth is one of the
most relevant clinical features.2,21 In that zinc deficiency
seems to affect linear growth and weight gain, sufficient
zinc intake in children is essential.12

Pregnancy/Lactation
During pregnancy, zinc in the plasma is about 15-35%
lower than in non-pregnant women. Several studies have
examined the influence of maternal zinc status and birth
weight: 54% found that zinc supplementation had an
effect on birth weight.13

Sportsmen and women
In competitive and non-competitive sports and especially
during rehabilitation, higher metabolic rates in micro and
macronutrients are common. Sportsmen often also have
elevated nutrient losses due to perspiration (higher for
minerals than for vitamins), or lower dietary intake in order
to achieve their weight class. In such cases elevated
intakes are needed.1, 22

Bioavailability
The low absorption rate for zinc of about 15-
40% is characteristic of all minerals. As intake
increases, the rate of absorption decreases.
Shellfish and wholemeal bread are particularly
rich in zinc and, containing proteins to which
zinc are easily bound, are especially conducive
to absorption.1 By contrast, vegetables contain
both a smaller amount of zinc (with the
exception of whole grain, nuts and leguminous
plants) and higher levels of phytate which
diminish absorption. For example, zinc
absorption of phytate rich meals is about
15%.11 Furthermore, some substances with
low molecular weight such as amino acids,
hydroxy acids and other organic acids stimulate
absorption by increasing zinc solubility.11,12

Some interactions with other micronutrients
are well known. For instance, high iron intakes
seem to reduce zinc absorption by competing
with zinc for uptake into the body. This is of
particular concern during pregnancy and
lactation when higher intakes of iron are
encouraged. High-dose zinc intake is also
thought to cause copper deficiency.12,13

Current intake
It is estimated that about 50% of the population in Europe do
not have optimal nutrition in vitamins and minerals.7 Recent
surveys in Austria18, Ireland14 and the UK15 provide an indication
of current intake of zinc (see Figure 2). In the UK, 49% of men
and 85% of women do not meet the recommended intake of 10
mg/day set by the SCF in 2003, although requirements for
women are generally understood to be lower (see Table 2).

Dietary sources
Although zinc is present in a wide
variety of foods, there is
considerable difference in zinc
content between meat and
vegetables. Red meat, beef,
shellfish, whole wheat and unrefined
cereals are an extremely good food
source of zinc. During milling about
80% of protein rates in cereals and
consequently zinc content is also
lost. Vegetables, fruits, and milk are
commonly low in zinc.1,12,13

Foodstuff Zinc content Category
(mg/kg fresh weight)

Oysters, wheat germs >50 extremely high in zinc

Meat (beef, calf, pork, poultry), 20-50 high in zinc

organs (liver, kidney, heart)

Egg, milk, cheese, fish, 5-20 moderate in zinc

potatoes, whole-grain bread

Fruits, green vegetables,  <5 poor in zinc

fats, white bread

Table 1: Zinc content in food1

✛ 5 and 95 percentile given

Figure 2: Average daily intake (mg) of zinc for adult men 
(intake from all sources including food supplements* or
excluding food supplements+)14,15,16,17
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Country/organisation Adults Pregnant women

Belgium, 2000 9.5 7

France, 2001 12 10

DACH*, 2000 10 7

Ireland, 1999 9.5 7

Netherlands, 2000 10 9

Nordic countries, 1996 9 7

Portugal, 1982 11 15

Spain, 1994-1998 15 15

UK, 1991 9.5 7

EU Reference Labelling Value, 2003 10 10

Table 2: Recommended
Dietary Allowances (RDA) 
of zinc for adults and
pregnant women in Europe23

* Recommendations for Germany, Austria and Switzerland
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In general recommended intakes for zinc range between 7
and 15 mg/day for adults (see Table 2) and between 2 and
10 mg/day in young children. Certain population groups are
particularly at risk of zinc deficiency:

Elderly 
As elderly people often take diuretics and thereby increase
zinc excretion and their zinc absorption is often reduced, a
higher  intake is required in this population group. In the
US, inadequate zinc intake was noted for about 45% of
people above 60 years. This was improved through use of
supplements to almost a quarter.13,19

Vegetarians
Although zinc intake seems not to be different between
vegetarians and people with mixed diets, vegetarians may
have up to 50% higher dietary requirements due to
impaired bioavailability.20

Children
As zinc appears to be crucial to cell division and protein

synthesis, the impairment of physical growth is one of the
most relevant clinical features.2,21 In that zinc deficiency
seems to affect linear growth and weight gain, sufficient
zinc intake in children is essential.12

Pregnancy/Lactation
During pregnancy, zinc in the plasma is about 15-35%
lower than in non-pregnant women. Several studies have
examined the influence of maternal zinc status and birth
weight: 54% found that zinc supplementation had an
effect on birth weight.13

Sportsmen and women
In competitive and non-competitive sports and especially
during rehabilitation, higher metabolic rates in micro and
macronutrients are common. Sportsmen often also have
elevated nutrient losses due to perspiration (higher for
minerals than for vitamins), or lower dietary intake in order
to achieve their weight class. In such cases elevated
intakes are needed.1, 22

Bioavailability
The low absorption rate for zinc of about 15-
40% is characteristic of all minerals. As intake
increases, the rate of absorption decreases.
Shellfish and wholemeal bread are particularly
rich in zinc and, containing proteins to which
zinc are easily bound, are especially conducive
to absorption.1 By contrast, vegetables contain
both a smaller amount of zinc (with the
exception of whole grain, nuts and leguminous
plants) and higher levels of phytate which
diminish absorption. For example, zinc
absorption of phytate rich meals is about
15%.11 Furthermore, some substances with
low molecular weight such as amino acids,
hydroxy acids and other organic acids stimulate
absorption by increasing zinc solubility.11,12

Some interactions with other micronutrients
are well known. For instance, high iron intakes
seem to reduce zinc absorption by competing
with zinc for uptake into the body. This is of
particular concern during pregnancy and
lactation when higher intakes of iron are
encouraged. High-dose zinc intake is also
thought to cause copper deficiency.12,13

Current intake
It is estimated that about 50% of the population in Europe do
not have optimal nutrition in vitamins and minerals.7 Recent
surveys in Austria18, Ireland14 and the UK15 provide an indication
of current intake of zinc (see Figure 2). In the UK, 49% of men
and 85% of women do not meet the recommended intake of 10
mg/day set by the SCF in 2003, although requirements for
women are generally understood to be lower (see Table 2).
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Although zinc is present in a wide
variety of foods, there is
considerable difference in zinc
content between meat and
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shellfish, whole wheat and unrefined
cereals are an extremely good food
source of zinc. During milling about
80% of protein rates in cereals and
consequently zinc content is also
lost. Vegetables, fruits, and milk are
commonly low in zinc.1,12,13
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(intake from all sources including food supplements* or
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Fortified foods
In the US, fortification with zinc is a common practice,
especially in breakfast cereals (usually at levels of around 25-
100% of the RDA1), flour, bakery products and macaroni.13

Fortification with zinc is not widespread in the EU, although
some breakfast cereals are enriched and have been shown
to currently provide around 6% of daily zinc intake.15 There
are a number of organoleptic problems associated with the
addition of zinc to foods, which requires careful selection of
the mineral compound. In accordance with EU legislation
zinc is added as defined to specific foodstuffs for particular
nutritional uses, for example, formulae milks, meal replacers
and dietetic supplement drinks.

Food supplements
Multivitamin and mineral supplements containing
zinc at a range of 2-20 mg as well as single zinc
supplements at a range of 15-50 mg are currently
available on the EU market.20 Zinc supplements
provide on average around 2-4% of total zinc
intake.14 In Germany, where about 22% of
women and 18% of men take supplements at
least once a week, 8.8% of men and 12.5% of
women take mineral supplements. Women aged
60-69 tend to be the greatest users of mineral
supplements, whereas for men the intake is at its
lowest in this age group.24

Safety
In excess, zinc intake can have adverse effects such
as loss of appetite, diarrhoea, headaches, nausea and
abdominal cramps. At intakes higher than 45 mg,
the immune system function can be negatively
affected.25 The Food and Nutrition Board and the
Scientific Committee on Food have set different
Tolerable Upper Intake Levels (UL) for zinc. Drawing
on a study on supplemental intake of 50 mg/day, the
FNB established a Lowest Observed Adverse Effect
Level (LOAEL) of 60 mg. The UL was calculated by
dividing the LOAEL by an uncertainty factor (UF) of
1.5 to take into account the potential different
sensitivities between individuals, and to extrapolate a
No Observed Adverse Effect Level (NOAEL) from a
LOAEL. A higher UF was not justified given the rarity
of the relevant adverse effect, namely reduced
copper status in humans.12

The SCF determined a NOAEL of 50 mg/day at which
adverse effects on copper status were not apparent.
Because of the small number of study participants

involved in the study on which this NOAEL was based,
an uncertainty factor of 2 was applied, resulting in an
UL of 25 mg/day.20

Importance for health
Immune system
Zinc plays an important role in cellular processes, such as
the humoral and cell-mediated immune defence. The
normal activity of special immune cells and biological
activity in a series of lymphokines can only be maintained
when zinc is present in effective concentrations.1,2 Some
studies have demonstrated a relationship between zinc
intake and reduction in the length and severity of a cold.
For example, Prasad et al. showed that symptoms only
lasted 4.5 days in a group of 48 persons taking about 24 mg
zinc daily for a 12-day period compared to 8.1 days in the
control group.3

Skin health 
The process of wound healing consists of various stages
of tissue reconstruction. During the inflammatory process,
special immune cells remove bacteria from the wound and
further cells are needed in the growth of new tissue. Zinc
is thought to have a beneficial role in new cell formation.4

Bone health
Zinc is contained in crystals forming bone matrix and is
required to stimulate bone formation and inhibit bone
decomposition. It is probable that zinc, in combination
with calcium, has a positive influence on osteoporosis
risk.5 This is particularly the case for growing children due
to zinc's importance in “peak-bone-mass”. For elderly
women, particularly those affected by osteoporosis, who
have lower serum zinc levels and higher urinary excretion
rates, this relationship is also particularly important.1 For
example, a Swedish study has shown that low phosphorus
and zinc intakes in  middle-aged and elderly men showed
increased fracture risk.6 Due to poorly balanced diets and
worse absorption, the risk of deficiency increases in the
elderly; in the USA 75% of people aged 60-90 years did
not meet dietary zinc recommendations.5 In Europe about
414,000 hip and 1,400,000 vertebral (spinal) fractures are
estimated to occur each year.7

Eye health
760 per 100,000 people in Europe suffer from visual
impairment.7 The results of research into the role of zinc in
AMD and dark adaptation have been inconclusive. It is
known for certain, however, that the retina contains a high
concentration of zinc compared to other human tissues,
which assists the normal functioning of the retina.
Furthermore, it seems likely zinc plays a role in the
phototransduction process, so that deficiency may result
in night-blindness and poor dark adaptation. The apparent
positive influence of zinc on AMD may be explained by the
lower zinc concentration in the retinal pigment epithelium
in persons affected by AMD.8

In the AREDS report, the relation between high dose
intake of antioxidants or zinc (80 mg) or a combination of
both on AMD and visual acuity was examined in 3640
persons for 6.3 years. The positive effect of visual acuity
was only statistically significant in the group treated with
zinc and antioxidants. After treatment a risk reduction for
AMD of 17% compared to placebo was noted for
antioxidants, and 21% for those taking zinc. The greatest
risk reduction, about 25% was associated with subjects
taking antioxidants and zinc (see Figure 1). Therefore a
combination of zinc and antioxidants might be an effective
treatment in severe AMD.9
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