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Nutrients: functions,
sources & requirements

• This Factsheet is about the nutrients in food.  Eating a healthy balanced diet, including all of the food
groups, as outlined in Factsheets 1.1 and 1.2, will provide all the nutrients and energy toddlers need
(apart from vitamin D in some cases - see Factsheet 1.1).

• Most toddlers have body stores of all these nutrients and poor eating for a day or two will not deplete them
of any.  Over a week or so toddlers' nutritional intakes will usually average out and cover their full needs.

• This Factsheet is not a guide to what toddlers should eat - that is covered in Factsheets 1.1 and 1.2 -
but summarises in what foods nutrients can be found, what they do, how much of them is needed and
the signs of nutrient deficiencies or excess.  The nutrient requirements of toddlers are expressed as a
reference nutrient intake (RNI), a term that is explained on page 2.
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DIETARY REFERENCE VALUES
FOR NUTRIENTS
The terms below appear on the labels on foods and drinks, and on vitamin and mineral supplements. They are also

used by public health bodies, government and other agencies, to define nutritional requirements. Collectively they

are called 'dietary reference values' (DRV).

RNI 'Reference Nutrient Intake' is the amount recommended per day for any age group to make sure they all get

enough.

EAR 'Estimated Average Requirement' is the average needed for a defined age group.

LRNI 'Lower Reference Nutrient Intake' is the amount below which most people in a defined age group will be deficient.

RDA 'Recommended Daily Amount' is used for the whole population but should not be used for toddlers and

young children as it applies to adults.

The relationship between these terms is shown in the bell-shaped curve below, which describes the normal range

of nutrient requirements of a population of a defined age group.  DRVs vary according to the age of people and

sometimes to their body weights.  In toddlers estimates of some RNIs are based on limited data.  DRVs change over

the years and should be regarded as best estimates at the time that they were set.  They are often reviewed in the

light of new information.

RNIs have been set 'high' on the curve in order to ensure that they supply the needs of the vast majority.  With the

exception of energy (excess energy intake leads to obesity) consumption of a nutrient above its RNI is not harmful,

unless in great excess.

Lower reference
nutrient intake

(LRNI)
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n
ct
io
n
 in
 th

e 
b
o
d
y1

H
el
p
s 
ab
so
rp
ti
o
n
 o
f i
ro
n
 fr
o
m
 n
o
n
-

m
ea
t 
so
u
rc
es
.

A
n
ti
ox
id
an
t 
th
at
 p
ro
te
ct
s 
ce
lls
 fr
o
m

d
am

ag
e.

M
ai
n
ta
in
s 
b
lo
o
d
 v
es
se
ls
, c
ar
ti
la
g
e,

m
u
sc
le
 a
n
d
 b
o
n
e.

St
re
n
g
th
en
s 
im
m
u
n
e 
fu
n
ct
io
n
 a
n
d

ai
d
s 
w
o
u
n
d
 h
ea
lin
g.

N
ee
d
ed
 t
o
 a
b
so
rb
 c
al
ci
u
m
 in
to
 t
h
e

b
o
d
y,
 a
n
d
 t
o
 r
eg
u
la
te
 it
s 
m
ov
em

en
t

in
 a
n
d
 o
u
t 
o
f t
h
e 
sk
el
et
o
n
 e
n
su
ri
n
g

st
ro
n
g
 b
o
n
es
.

A
n
ti
ox
id
an
t 
th
at
 p
ro
te
ct
s 
ce
ll

st
ru
ct
u
re
s.

Fo
o
d
 s
o
u
rc
es
 w
h
ic
h
 to

d
d
le
rs
 e
n
jo
y

2,
4

O
th
er
 g
oo
d
 s
ou
rc
es
 a
re
 m
ea
t, 
m
ilk
,

yo
g
ur
t, 
ch
ee
se
, f
is
h,
 e
g
g
s, 
se
ed
s, 
b
re
ad

an
d
 v
eg
et
ab
le
s.

M
o
st
 fr
u
it
 a
n
d
 v
eg
et
ab
le
s 
co
n
ta
in

so
m
e.

Th
e 
ri
ch
es
t 
so
u
rc
es
 a
re
 b
la
ck
cu
rr
an
ts
,

ki
w
i f
ru
it
, c
it
ru
s 
fr
u
it
s, 
to
m
at
o
es
,

p
ep
p
er
s 
an
d
 s
tr
aw

b
er
ri
es
.

Po
ta
to
, s
w
ee
t 
p
o
ta
to
es
 a
n
d
 m
an
g
o
es

ar
e 
al
so
 g
o
o
d
 s
o
u
rc
es
.

So
m
e 
fr
u
it
 ju
ic
es
 a
n
d
 s
q
u
as
h
es
 o
ft
en

h
av
e 
ad
d
ed
 v
it
am

in
 C
.

M
os
t v
ita
m
in
 D
 is
 m
ad
e 
in
 th
e 
sk
in

w
he
n 
to
d
d
le
rs
 a
re
 o
ut
si
d
e 
d
ur
in
g 
th
e

su
m
m
er
 m
on
th
s 
i.e
. A
p
ril
 - 
Se
p
te
m
b
er

in
 th
e 
U
K.
 It
 is
 th
e 
ul
tr
av
io
le
t s
un
lig
ht

w
hi
ch
 a
ct
s 
on
 e
xp
os
ed
 s
ki
n 
to
 m
ak
e

vi
ta
m
in
 D
.

Fi
sh
 c
ak
es
 o
r p
ie
 m
ad
e 
w
ith
 o
ily
 fi
sh
,

m
ar
g
ar
in
e 
an
d
 w
ho
le
 m
ilk
.

So
m
e 
b
re
ak
fa
st
 c
er
ea
ls
 h
av
e 
vi
ta
m
in
 D

ad
d
ed
.

Fo
llo
w
-o
n 
m
ilk
s 
an
d
 to
d
d
le
r m

ilk
s 
ar
e

en
ric
he
d
 w
ith
 it
.

In
 a
 w
id
e 
va
ri
et
y 
o
f f
o
o
d
s.

Ri
ch
 s
ou
rc
es
 a
re
 v
eg
et
ab
le
 o
ils
 a
nd

m
ar
ga
rin
e,
 a
vo
ca
do
s, 
al
m
on
ds
, m

ea
t,

fis
h,
 e
gg
s.

D
ai
ly
 r
eq

u
ir
em

en
t 
(R
N
I)
 f
o
r 
1
-3

ye
ar
 o
ld
s 

0.
7m

g
/d
ay
 v
it
am

in
 B

6
(p
yr
id
ox
in
e)
.

0.
5u
g
/d
ay
 v
it
am

in
 B

12

(c
ya
n
o
co
b
al
am

in
).

70
u
g
/d
ay
 fo
la
te
.

Pa
n
to
th
en
ic
 a
ci
d
 -

n
o
 r
ec
o
m
m
en
d
at
io
n
.

B
io
ti
n
 - 
n
o
 r
ec
o
m
m
en
d
at
io
n
.

30
m
g
/d
ay
.

7u
g
/d
ay
.

N
o
 R
N
I.

Si
g
n
s 
o
f 
d
ef
ic
ie
n
cy
 o
r 
ex
ce
ss
 in

to
d
d
le
rs
 4,

5

D
am

ag
e 
to
 n
er
ve
s 
m
ay
 r
es
u
lt
 fr
o
m

an
ae
m
ia
 d
u
e 
to
 in
su
ff
ic
ie
n
t 
vi
ta
m
in

B
12
o
r 
fo
la
te
.

Sp
in
a 
b
ifi
d
a 
ca
n
 b
e 
ca
u
se
d
 b
y

in
su
ff
ic
ie
n
t 
fo
la
te
 in
 e
ar
ly
 m
o
n
th
s 
o
f

p
re
g
n
an
cy
.

B
 v
it
am

in
 d
ef
ic
ie
n
ci
es
 a
re
 r
ar
el
y 
se
en

in
 t
o
d
d
le
rs
 in
  t
h
e 
U
K
.

D
ef
ic
ie
n
cy
 c
au
se
s 
sl
o
w
 w
o
u
n
d

h
ea
lin
g,
 r
ec
u
rr
en
t 
in
fe
ct
io
n
s 
an
d

b
le
ed
in
g
 g
u
m
s.

In
 e
xt
re
m
el
y 
ra
re
 c
as
es
 v
it
am

in
 C

d
ef
ic
ie
n
cy
 c
an
 c
au
se
 s
cu
rv
y.

O
n
e 
in
 t
h
re
e 
to
d
d
le
rs
 in
 t
h
e 
U
K
 d
o
es

n
o
t 
h
av
e 
en
o
u
g
h
 v
it
am

in
 C
 in
 t
h
e

d
ie
t4
.

D
ef
ic
ie
n
cy
 c
an
 c
au
se
 w
ea
kn
es
s 
o
f

th
e 
m
u
sc
le
s 
an
d
 t
w
it
ch
in
g
 (t
et
an
y)
,

ri
ck
et
s 
an
d
 b
o
n
e 
d
ef
o
rm

it
ie
s.

Th
is
 is
 n
o
t 
u
n
u
su
al
 in
 t
h
e 
U
K

es
p
ec
ia
lly
 t
o
d
d
le
rs
 o
f A

si
an
, A
fr
ic
an

an
d
 m
id
d
le
-e
as
te
rn
 e
th
n
ic
 o
ri
g
in
s.

D
ef
ic
ie
n
cy
 v
er
y 
ra
re
ly
 s
ee
n
 in

to
d
d
le
rs
.
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N
u
tr
ie
n
t

V
it
am

in
 K

M
in
er
al
s

C
al
ci
u
m

C
o
p
p
er

Fl
u
o
ri
d
e

Io
d
in
e

Fu
n
ct
io
n
 in
 th

e 
b
o
d
y1

B
lo
o
d
 c
lo
tt
in
g.

B
o
n
e 
st
re
n
g
th
 a
n
d
 t
ee
th
.

C
el
l s
tr
u
ct
u
re
 a
n
d
 fu
n
ct
io
n
.

En
er
g
y 
an
d
 p
ro
te
in
 p
ro
d
u
ct
io
n
.

St
re
n
g
th
en
s 
to
o
th
 e
n
am

el
 a
n
d
 h
el
p
s

to
 p
re
ve
n
t 
to
o
th
 d
ec
ay
.

Pa
rt
 o
f t
h
e 
h
o
rm

o
n
e 
th
yr
ox
in
e,
 w
h
ic
h

h
el
p
s 
co
nv
er
t 
fo
o
d
 in
to
 e
n
er
g
y 
an
d

as
si
st
s 
g
en
er
al
 m
en
ta
l a
n
d
 p
h
ys
ic
al

d
ev
el
o
p
m
en
t.

Fo
o
d
 s
o
u
rc
es
 w
h
ic
h
 to

d
d
le
rs
 e
n
jo
y

2,
4

M
ai
n
ly
 p
ro
d
u
ce
d
 b
y 
b
ac
te
ri
a 
in
 t
h
e

la
rg
e 
b
o
w
el
.

R
ic
h
 fo
o
d
 s
o
u
rc
es
 a
re
 g
re
en
 le
af
y

ve
g
et
ab
le
s 
an
d
 b
ro
cc
o
li.

R
ic
h
es
t 
so
u
rc
es
 a
re
 m
ilk
, c
h
ee
se
,

yo
g
u
rt
 a
n
d
 fo
rt
ifi
ed
 s
oy
a 
m
ilk
.

W
h
it
e 
b
re
ad
 is
 fo
rt
ifi
ed
 w
it
h
 c
al
ci
u
m
.

B
is
cu
it
s 
o
r 
ca
ke
s 
w
it
h
 g
ro
u
n
d

al
m
o
n
d
s.

C
an
n
ed
 fi
sh
 w
it
h
 b
o
n
es
 s
u
ch
 a
s

sa
rd
in
es
.

In
 s
m
al
l a
m
o
u
n
ts
 in
 m
o
st
 fo
o
d
s.

Pe
a 
si
ze
d
 a
m
o
u
n
t 
o
f f
lu
o
ri
d
e

to
o
th
p
as
te
 o
n
 t
o
o
th
b
ru
sh
 w
h
en

cl
ea
n
in
g
 t
ee
th
 t
w
ic
e 
a 
d
ay
 p
ro
vi
d
es

en
o
u
g
h
.

Su
p
p
lie
d
 b
y 
d
ri
n
ki
n
g
 w
at
er
 in
 a
re
as

w
h
er
e 
ta
p
 w
at
er
 is
 fl
u
o
ri
d
at
ed
 o
r 
th
e

w
at
er
 n
at
u
ra
lly
 c
o
n
ta
in
s 
ad
eq
u
at
e

le
ve
ls
.

W
at
er
 is
 n
o
t 
flu
o
ri
d
at
ed
 in
 S
co
tl
an
d,

N
o
rt
h
er
n
 Ir
el
an
d
 a
n
d
 s
o
m
e 
ar
ea
s 
o
f

En
g
la
n
d
.

Fo
r 
in
fo
rm

at
io
n
 o
n
 fl
u
o
ri
d
at
ed
 w
at
er

in
 E
n
g
la
n
d
 a
n
d
 W
al
es
 s
ee
: 

D
ai
ly
 r
eq

u
ir
em

en
t 
(R
N
I)
 f
o
r 
1
-3

ye
ar
 o
ld
s 

N
o
 r
ec
o
m
m
en
d
at
io
n
.

35
0m

g
/d
ay
.

0.
4m

g
/d
ay
.

Sa
fe
 in
ta
ke
 is
 0
.1
2m

g
/K
g
 b
o
d
y

w
ei
g
h
t/
d
ay
.

70
u
g
/d
ay
.

Si
g
n
s 
o
f 
d
ef
ic
ie
n
cy
 o
r 
ex
ce
ss
 in

to
d
d
le
rs
 4,

5

Te
n
d
en
cy
 t
o
 b
le
ed
 c
an
 s
o
m
et
im
es

b
e 
d
u
e 
to
 d
ef
ic
ie
n
cy
.

D
ef
ic
ie
n
cy
 c
an
 c
au
se
 fi
ts
 o
r 
b
o
n
e

d
ef
o
rm

it
y 
d
u
e 
to
 r
ic
ke
ts
.

D
ef
ic
ie
n
cy
 is
 v
er
y 
ra
re
 in
 t
h
e 
U
K
.

Fr
ag
ile
 b
o
n
es
 a
n
d
 in
cr
ea
se
d

in
fe
ct
io
n
s 
ca
n
 b
e 
ef
fe
ct
s 
o
f

d
ef
ic
ie
n
cy
. 

D
en
ta
l c
ar
ie
s 
ar
e 
m
o
re
 c
o
m
m
o
n
 w
it
h

flu
o
ri
d
e 
d
ef
ic
ie
n
cy
.

In
 t
h
e 
U
K
 a
b
o
u
t 
10
%
 o
f t
o
d
d
le
rs

h
av
e 
d
en
ta
l d
ec
ay

4 .

D
en
ta
l f
lu
o
ro
si
s 
o
r 
b
ro
w
n
 s
p
o
ts
 o
n

te
et
h
 is
 c
au
se
d
 b
y 
ex
ce
ss
 in
ta
ke
 o
f

flu
o
ri
d
e.
 T
h
is
 is
 u
su
al
ly
 d
u
e 
to
 g
iv
in
g

to
o
 m
u
ch
 o
f a
 fl
u
o
ri
d
e 
su
p
p
le
m
en
t.

A
n
 e
n
la
rg
ed
 t
h
yr
o
id
 g
la
n
d
 m
ay

in
d
ic
at
e 
d
ef
ic
ie
n
cy
.
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N
u
tr
ie
n
t

Ir
o
n

M
ag

n
es
iu
m

P
h
o
sp
h
o
ru
s

P
o
ta
ss
iu
m

Se
le
n
iu
m

Fu
n
ct
io
n
 in
 th

e 
b
o
d
y1

N
ec
es
sa
ry
 fo
r 
ca
rr
yi
n
g
 o
xy
g
en

ar
o
u
n
d
 t
h
e 
b
o
d
y 
in
 t
h
e 
b
lo
o
d

(h
ae
m
o
g
lo
b
in
) a
n
d
 m
u
sc
le
s

(m
yo
g
lo
b
in
).

A
ls
o
 in
vo
lv
ed
 in
 e
n
er
g
y 
m
et
ab
o
lis
m

an
d
 t
h
e 
im
m
u
n
e 
sy
st
em

.

H
el
p
s 
b
o
n
e 
d
ev
el
o
p
m
en
t, 
p
ro
te
in

p
ro
d
u
ct
io
n
 a
n
d
 c
o
nv
er
ti
n
g
 fo
o
d
 

in
to
 e
n
er
g
y.

B
o
n
e 
g
ro
w
th
 a
n
d
 e
n
er
g
y

m
et
ab
o
lis
m
.

Im
p
o
rt
an
t 
fo
r 
flu
id
 b
al
an
ce
, m

u
sc
le

co
n
tr
ac
ti
o
n
 a
n
d
 n
er
ve
 c
o
n
d
u
ct
io
n
.

A
n
ti
ox
id
an
t.

Fo
o
d
 s
o
u
rc
es
 w
h
ic
h
 to

d
d
le
rs
 e
n
jo
y

2,
4

B
es
t 
so
u
rc
es
 a
re
 r
ed
 m
ea
t 
(b
ee
f, 
la
m
b

an
d
 p
o
rk
) a
n
d
 d
ar
k 
p
o
u
lt
ry
 m
ea
t 
e.
g.

ch
ic
ke
n
 le
g
s 
an
d
 t
h
ig
h
s. 
W
h
it
e 
m
ea
t

su
ch
 a
s 
ch
ic
ke
n
 b
re
as
t 
h
as
 le
ss
.

O
th
er
 s
o
u
rc
es
 a
re
: 

• f
o
rt
ifi
ed
 b
re
ak
fa
st
 c
er
ea
ls

• g
ro
u
n
d
 o
r 
ch
o
p
p
ed
 n
u
ts
 (s
ee
 b
ac
k

p
ag
e 
fo
r 
ca
u
ti
o
n
 w
it
h
 p
ea
n
u
ts
 a
n
d

w
h
o
le
 n
u
ts
*)

• d
h
al
, l
en
ti
ls
, h
u
m
m
u
s

• p
o
p
p
ad
u
m
s 
m
ad
e 
w
it
h
 le
n
ti
l f
lo
u
r

• b
h
aj
is
 a
n
d
 B
o
m
b
ay
 m
ix
 m
ad
e 
w
it
h

ch
ic
kp
ea
 fl
o
u
r

Sm
al
le
r 
am

o
u
n
ts
 a
re
 in
 fr
u
it
 a
n
d

ve
g
et
ab
le
s.

Fo
llo
w
-o
n
 m
ilk
s 
an
d
 t
o
d
d
le
r 
m
ilk
s

ar
e 
fo
rt
ifi
ed
 w
it
h
 it
.

B
es
t 
so
u
rc
es
 a
re
 w
h
o
le
g
ra
in

b
re
ak
fa
st
 c
er
ea
ls
, m

ilk
 a
n
d
 y
o
g
u
rt
.

A
ls
o
 in
 m
ea
t, 
eg
g,
 d
h
al
, l
en
ti
ls
,

h
u
m
m
u
s, 
p
o
ta
to
es
 a
n
d
 s
o
m
e

ve
g
et
ab
le
s.

R
ic
h
es
t 
so
u
rc
e 
is
 m
ilk
.

Pr
es
en
t 
in
 m
o
st
 o
th
er
 fo
o
d
s.

M
ilk
, v
eg
et
ab
le
s 
an
d
 p
o
ta
to
es
.

B
an
an
as
, d
ri
ed
 a
p
ri
co
ts
, p
ru
n
es
, d
at
es

an
d
 k
iw
i f
ru
it
 a
re
 a
ls
o
 g
o
o
d
 s
o
u
rc
es
.

M
ea
t, 
fis
h
, v
eg
et
ab
le
s 
an
d
 c
er
ea
ls
.

D
ai
ly
 r
eq

u
ir
em

en
t 
(R
N
I)
 f
o
r 
1
-3

ye
ar
 o
ld
s 

6.
9m

g
/d
ay
.

85
m
g
/d
ay
.

27
0m

g
/d
ay
.

80
0m

g
/d
ay
.

15
u
g
/d
ay
.

Si
g
n
s 
o
f 
d
ef
ic
ie
n
cy
 o
r 
ex
ce
ss
 in

to
d
d
le
rs
 4,

5

Ir
o
n
 d
ef
ic
ie
n
cy
 c
au
se
s 
an
ae
m
ia
,

in
cr
ea
se
s 
su
sc
ep
ti
b
ili
ty
 t
o
 in
fe
ct
io
n
s,

le
th
ar
g
y,
 a
n
d
 d
el
ay
s 
p
h
ys
ic
al
 a
n
d

m
en
ta
l d
ev
el
o
p
m
en
t.

In
 t
h
e 
U
K
 o
n
e 
in
 e
ig
h
t 
to
d
d
le
rs
 is

an
ae
m
ic

4 .

D
ef
ic
ie
n
cy
 c
an
 c
au
se
 m
u
sc
le

w
ea
kn
es
s, 
p
o
o
r 
g
ro
w
th
 a
n
d

n
eu
ro
m
u
sc
u
la
r 
fu
n
ct
io
n
.

Th
is
 is
 r
ar
e 
in
 t
h
e 
U
K
.

D
ef
ic
ie
n
cy
 is
 r
ar
e 
an
d
 o
n
ly
 s
ee
n
 in

as
so
ci
at
io
n
 w
it
h
 o
th
er
 c
o
n
d
it
io
n
s

w
h
ic
h
 c
au
se
 m
al
ab
so
rp
ti
o
n
.

A
 d
ef
ic
ie
n
cy
 w
h
ic
h
 c
au
se
s 
m
u
sc
le

w
ea
kn
es
s 
is
 r
ar
el
y 
se
en
 u
n
le
ss
 t
h
er
e

ar
e 
ki
d
n
ey
 p
ro
b
le
m
s.

H
ea
rt
 p
ro
b
le
m
s 
h
av
e 
b
ee
n
 li
n
ke
d
 t
o

se
le
n
iu
m
 d
ef
ic
ie
n
cy
 in
 C
h
in
a 
b
u
t 
it
 is

ra
re
ly
 s
ee
n
 e
ls
ew

h
er
e.
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N
u
tr
ie
n
t

So
d
iu
m

Z
in
c

P
h
yt
o
ch
em

ic
al
s

Su
b
st
an
ce
s 
in
 p
la
n
ts
, w

h
ic
h
 p
ro
vi
d
e

lo
n
g
-t
er
m
 p
ro
te
ct
io
n
 a
g
ai
n
st
 c
an
ce
r

an
d
 h
ea
rt
 d
is
ea
se
.

A
ls
o
 c
al
le
d
 fl
av
an
o
id
s, 
fla
va
n
o
ls
,

is
o
fla
vo
n
es
.

Ex
am

p
le
s: 
ly
co
p
en
e 
lu
te
in
 a
n
d

q
u
er
ce
rt
in
.

Fu
n
ct
io
n
 in
 th

e 
b
o
d
y1

Im
p
o
rt
an
t 
fo
r 
ac
id
-b
as
e 
re
g
u
la
ti
o
n
,

flu
id
 b
al
an
ce
 a
n
d
 b
lo
o
d
 p
re
ss
u
re
.

In
vo
lv
ed
 in
 t
h
e 
fu
n
ct
io
n
 o
f m

an
y

en
zy
m
es
.

It
 h
as
 a
 s
tr
u
ct
u
ra
l r
o
le
 in
 g
ro
w
th

h
o
rm

o
n
e 
an
d
 in
su
lin
.

Im
p
o
rt
an
t 
an
ti
ox
id
an
ts
 a
n
d
 p
la
y 
a

p
ar
t 
in
 im

m
u
n
e 
fu
n
ct
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