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How to Use This Book

The prudent use of approved food additives continues to be important in the food industry in order
to provide safe, convenient, quality food products with useful shelf-lives. Developments in
processing technologies will minimise the use of additives but their advantages continue in
certain product formats.

The Food Additives Data Book contains practical information about a wide range of food
additives. They are organised by functional category such as acidulants, antioxidants, colourings,
etc. The priority is to provide useful information for the practising food technologist and student.
The ‘function in foods’ and ‘technology of use in foods’ sections are likely to be the most useful

ones for each additive in the data book. These illustrate why the additive finds application in

certain food products and how it is used from a practical point of view. Chemical and physical data

are provided to help the food technologist in using the additives. Some brief information on

legislation is also provided.

To find information about a certain additive, it can be searched for in the table of contents (if the
functional category is known) or in the index. The index is extensive and can be used to locate
information about certain foods, synonyms, alternative additives and other topics of interest.

For this, the Second Edition, the list of additives has been extended and all entries updated with
current information to mid-2010. Some aspects are timeless but others (legislation in particular) may
need to be checked for up-to-dateness. References are included to help with this.
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d
pr
od

uc
ts
or

in
10

%
so
lu
tio

n
us
ed

to
sp
ra
y
su
rf
ac
es

of
cu
re
d
m
ea
ts
an
d
m
ea
t
fo
od

pr
od

uc
ts
pr
io
r
to

pa
ck
ag
in
g
to

re
pl
ac
e

up
to
50

%
of

th
e
as
co
rb
ic
ac
id
,e
ry
th
or
bi
c
ac
id
,s
od

iu
m
as
co
rb
at
e
or

so
di
um

er
yt
ho

rb
at
e
th
at
is
us
ed
.I
ti
s
us
ed

to
pr
es
er
ve

cu
re
d
co
lo
ur

of
po

rk
cu
ts
du

ri
ng

st
or
ag
e
at
a
le
ve
ln

ot
to

ex
ce
ed

30
%

in
w
at
er

so
lu
tio

n
us
ed

to
sp
ra
y

su
rf
ac
es

of
cu
re
d
cu
ts
pr
io
rt
o
pa
ck
ag
in
g.
It
ca
n
be

us
ed

at
le
ve
ls
no

tt
o
ex
ce
ed

0.
00

1%
in
dr
y
sa
us
ag
e,
0.
01

%
in

fr
es
h
po

rk
sa
us
ag
e,
an
d
0.
01

%
in

dr
ie
d
m
ea
ts
.I
ts
us
e
is
lim

ite
d
at
0.
00

3%
fo
r
dr
y
sa
us
ag
e
in

co
m
bi
na
tio

n
w
ith

an
tio

xi
da
nt
s.
C
itr
ic
ac
id
m
ay

be
us
ed

to
re
pl
ac
e
up

to
50

%
of

th
e
as
co
rb
ic
ac
id
or

so
di
um

as
co
rb
at
e
in
po

ul
tr
y
to

ac
ce
le
ra
te

co
lo
ur

fi
xi
ng

an
d
is
lim

ite
d
at

0.
01

%
al
on

e
or

in
co
m
bi
na
tio

n
w
ith

an
tio

xi
da
nt
s
in

po
ul
tr
y
fa
ts
to

in
cr
ea
se

ef
fe
ct
iv
en
es
s
of

an
tio

xi
da
nt
s.
It
s
us
e
is
lim

ite
d
fo
r
F
re
nc
h
dr
es
si
ng

,m
ay
on

na
is
e
an
d
sa
la
d
dr
es
si
ng

at
25

%
or
le
ss
of
th
e
w
ei
gh

to
ft
he

ac
id
s
of
th
e
vi
ne
ga
ro
rd
ilu

te
d
vi
ne
ga
rc
al
cu
la
te
d
as
ac
et
ic
ac
id
.C

itr
ic
ac
id
ca
n
be

ad
de
d
to
gr
ap
es
af
te
rf
er
m
en
ta
tio

n
or
in
co
m
bi
na
tio

n
w
ith

ot
he
ra
ci
ds

af
te
rf
er
m
en
ta
tio

n
to
co
rr
ec
td
efi
ci
en
ci
es

at
a
le
ve
ln
ot
to
ex
ce
ed

9
g/
L
of

fi
ni
sh
ed

w
in
e.
It
m
ay

be
ad
de
d
to
ad
ju
st
th
e
ac
id
ity

of
ci
tr
us

fr
ui
tj
ui
ce

or
w
in
e
at
a

le
ve
ln
ot
to
ex
ce
ed

9
g/
L
fi
ni
sh
ed

w
in
e.
It
pr
ev
en
ts
cl
ou

dy
pr
ec
ip
ita
te
s
an
d
in
hi
bi
ts
ox

id
at
io
n.
C
itr
ic
ac
id
ca
n
be

us
ed

to
st
ab
ili
se

w
in
e
at

a
le
ve
l
no

t
to

ex
ce
ed

5.
8
lb

pe
r
10

00
ga
llo

ns
(�

12
0
m
g/
L
).

A
m
m
on

iu
m
ci
tr
at
e
is
G
R
A
S
fo
rm

is
ce
lla
ne
ou

s
an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in
th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
r

th
an

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.
A
m
m
on

iu
m

ci
tr
at
e
ca
n
be

us
ed

as
a
st
ab
ili
se
r
w
he
n
m
ig
ra
tin

g
fr
om

fo
od

pa
ck
ag
in
g
m
at
er
ia
l.
It
is
us
ed

in
th
e
m
an
uf
ac
tu
re

of
ad
he
si
ve
s
an
d
in

th
e
pr
od

uc
tio

n
of

re
si
no

us
an
d

po
ly
m
er
ic
co
at
in
gs
.I
tc
an

be
us
ed

as
a
fl
av
ou

re
nh

an
ce
r,
pH

co
nt
ro
la
ge
nt
an
d
is
us
ed

in
no

n-
al
co
ho

lic
be
ve
ra
ge
s

an
d
ch
ee
se
s.

C
al
ci
um

ci
tr
at
e
is
G
R
A
S
fo
r
m
is
ce
lla
ne
ou

s
an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in

th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
r

th
an

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.C

al
ci
um

ci
tr
at
e
ca
n
be

us
ed

as
a
nu

tr
ie
nt
an
d
di
et
ar
y
su
pp

le
m
en
t,
pH

co
nt
ro
l

ag
en
t,
bu

ff
er
,
fi
rm

in
g
ag
en
t,
an
d
se
qu

es
tr
an
t.
It
im

pr
ov

es
th
e
ba
ki
ng

pr
op

er
tie
s
of

fl
ou

r.
It
ca
n
be

us
ed

in
in
fa
nt

fo
rm

ul
a.
It
ca
n
be

us
ed

as
an

em
ul
si
fy
in
g
ag
en
ti
n
pa
st
eu
ri
se
d
pr
oc
es
s
ch
ee
se
,c
he
es
e
fo
od

,a
nd

ch
ee
se

sp
re
ad

at
a
lim

it
of

3.
0%

an
d
a
ge
lli
ng

ag
en
ti
n
ar
ti
fi
ci
al
ly
sw

ee
te
ne
d
je
lly

,f
ru
it
pr
es
er
ve
s
an
d
ja
m
.I
ti
s
lim

ite
d
at

0.
1%

as
a
fl
av
ou

r
pr
ec
ur
so
r
in

so
ur

cr
ea
m

an
d
so
ur

ha
lf
-a
nd

-h
al
f.

F
er
ri
c
am

m
on

iu
m

ci
tr
at
e,
fe
rr
ic
ci
tr
at
e
an
d
fe
rr
ou

s
ci
tr
at
e
ar
e
us
ed

as
a
nu

tr
ie
nt

su
pp

le
m
en
t
at
le
ve
ls
no

t
to

ex
ce
ed

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.
It
m
ay

al
so

be
us
ed

in
in
fa
nt

fo
rm

ul
a.

Ir
on

am
m
on

iu
m
ci
tr
at
e
is
us
ed

as
an

an
ti-
ca
ki
ng

ag
en
ti
n
sa
lt
fo
rh

um
an

co
ns
um

pt
io
n
at
a
le
ve
ln
ot
to
ex
ce
ed

25
pp

m
(0
.0
02

5%
)
in

fi
ni
sh
ed

sa
lt.

Is
op

ro
py

lc
itr
at
e
is
G
R
A
S
fo
r
m
is
ce
lla
ne
ou

s
an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in

th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
r

th
an

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.
Is
op

ro
py

l
ci
tr
at
e
ca
n
be

us
ed

as
a
se
qu

es
tr
an
t,
so
lv
en
t
an
d
ve
hi
cl
e.
It
is

us
ed

to
pr
ot
ec
tfl

av
ou

ri
n
m
ar
ga
ri
ne

at
a
le
ve
lo
f0

.0
2%

,i
n
no

n-
al
co
ho

lic
be
ve
ra
ge
s,
fa
ts
an
d
oi
ls
at
le
ve
ls
no

tt
o

A
ci
du

la
nt
s
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ex
ce
ed

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.I
tc
an

be
us
ed

to
in
cr
ea
se

ef
fe
ct
iv
en
es
s
of

an
tio

xi
da
nt
s
in
la
rd
,s
ho

rt
en
in
g,

ol
eo
m
ar
ga
ri
ne
,
fr
es
h
po

rk
sa
us
ag
e,
an
d
dr
ie
d
m
ea
ts
at

a
le
ve
l
of

0.
02

%
.

M
ag
ne
si
um

ci
tr
at
e
is
us
ed

in
th
e
pr
od

uc
tio

n
of

re
si
no

us
an
d
po

ly
m
er
ic

co
at
in
gs
.

M
an
ga
ne
se

ci
tr
at
e
is
G
R
A
S
fo
rm

is
ce
lla
ne
ou

s
an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in
th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
r

th
an

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.
M
an
ga
ne
se

ci
tr
at
e
ca
n
be

us
ed

as
a
di
et
ar
y
su
pp

le
m
en
t
in

ba
ke
d
go

od
s,

no
n-
al
co
ho

lic
be
ve
ra
ge
s,
da
ir
y
pr
od

uc
ta
na
lo
gu

es
,fi
sh

pr
od

uc
ts
,m

ea
tp
ro
du

ct
s,
m
ilk

pr
od

uc
ts
,p
ou

ltr
y
pr
od

uc
ts
,

an
d
in
fa
nt

fo
rm

ul
a.
M
on

og
ly
ce
ri
de

ci
tr
at
e
is
us
ed

to
in
cr
ea
se

ef
fe
ct
iv
en
es
s
in

la
rd
,
sh
or
te
ni
ng

,
fr
es
h
po

rk
sa
us
ag
e,
an
d
dr
ie
d
m
ea
ts
at
a
le
ve
ln

ot
to

ex
ce
ed

0.
02

%
.I
ti
s
us
ed

to
in
cr
ea
se

ef
fe
ct
iv
en
es
s
of

an
tio

xi
da
nt
s
in

po
ul
tr
y
fa
ts
at

a
le
ve
l
of

0.
02

%
.

M
on

op
ot
as
si
um

,d
ip
ot
as
si
um

an
d
tr
ip
ot
as
si
um

ci
tr
at
e,
an
d
m
on

os
od

iu
m
,d
is
od

iu
m

an
d
tr
is
od

iu
m

ci
tr
at
e
ar
e

cl
as
si
fi
ed

as
st
ab
ili
se
rs

w
he
n
m
ig
ra
tin

g
fr
om

fo
od

-p
ac
ka
gi
ng

m
at
er
ia
ls
.

P
ot
as
si
um

ci
tr
at
e
is
G
R
A
S
fo
r
m
is
ce
ll
an
eo
us

an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in

th
e
U
S
A

w
it
h
no

li
m
it
at
io
n

ot
he
r
th
an

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
ti
ce
s.

P
ot
as
si
um

ci
tr
at
e
ca
n
be

us
ed

as
su
ffi
ci
en
t
fo
r
pu

rp
os
e
in

je
ll
y,

m
ar
ga
ri
ne
,
m
ea
t
pr
od

uc
ts
,
m
il
k
an
d
w
in
e.

It
ca
n
be

us
ed

to
ac
id
if
y
m
ar
ga
ri
ne

or
ol
eo
m
ar
ga
ri
ne

at
a

le
ve
ls
uf
fi
ci
en
tf
or

pu
rp
os
e.
It
is
us
ed

in
th
e
pr
od

uc
ti
on

of
re
si
no

us
an
d
po

ly
m
er
ic
co
at
in
gs
.I
tc
an

be
us
ed

as
an

em
ul
si
fy
in
g
ag
en
t
in

pa
st
eu
ri
se
d
pr
oc
es
s
ch
ee
se
,
ch
ee
se

fo
od

an
d
ch
ee
se

sp
re
ad

at
a
li
m
it
of

3.
0%

.
It
s
us
e
is
li
m
it
ed

to
1.
4
m
g/
kg

(2
oz

pe
r
10

0
lb
)
in

ar
ti
fi
ci
al
ly

sw
ee
te
ne
d
fr
ui
t
je
ll
y,

fr
ui
t
pr
es
er
ve
s
an
d
ja
m
.

It
is
us
ed

as
a
pH

co
nt
ro
la
ge
nt

an
d
se
qu

es
tr
an
ti
n
th
e
tr
ea
tm

en
to

f
ci
tr
us

w
in
es

at
a
le
ve
ln

ot
to

ex
ce
ed

25
lb

pe
r
10

00
ga
ll
on

s
of

w
in
e
(�

50
m
g/
L
).

S
od

iu
m
ci
tr
at
e
is
G
R
A
S
fo
rm

is
ce
lla
ne
ou

s
an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in
th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
rt
ha
n

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.S

od
iu
m
ci
tr
at
e
is
us
ed

as
a
ch
el
at
in
g
ag
en
ti
n
co
nj
un

ct
io
n
w
ith

ph
os
ph

at
e
bu

ff
er
s

to
pr
ep
ar
e
no

n-
ca
ki
ng

m
ea
t-
sa
lt
m
ix
tu
re
s
an
d
to

pr
ov

id
e
he
at
an
d
st
or
ag
e
st
ab
ili
ty

in
co
nd

en
se
d,
ev
ap
or
at
ed

an
d
st
er
ile

co
nc
en
tr
at
ed

m
ilk

s.
It
ca
n
be

us
ed

to
ac
ce
le
ra
te
co
lo
ur

fi
xi
ng

in
cu
re
d
an
d
co
m
m
in
ut
ed

po
ul
tr
y
or

po
ul
tr
y
pr
od

uc
ts
to

re
pl
ac
e
up

to
50

%
as
co
rb
ic

ac
id

or
so
di
um

as
co
rb
at
e
th
at

is
us
ed
.
It
ca
n
be

us
ed

as
an

em
ul
si
fy
in
g
ag
en
ti
n
pa
st
eu
ri
se
d
pr
oc
es
s
ch
ee
se
,c
he
es
e
fo
od

,a
nd

ch
ee
se

sp
re
ad

at
a
lim

it
of
3.
0%

.I
tc
an

be
us
ed

to
ac
id
if
y
m
ar
ga
ri
ne

or
ol
eo
m
ar
ga
ri
ne
.I
ti
s
a
de
nu

di
ng

ag
en
ti
n
tr
ip
e.
It
is
us
ed

in
th
e
pr
od

uc
tio

n
of

re
si
no

us
an
d

po
ly
m
er
ic

co
at
in
gs
.
S
od

iu
m

ci
tr
at
e
is
lim

ite
d
at

a
co
nc
en
tr
at
io
n
of

10
%

in
so
lu
tio

n
to

sp
ra
y
on

th
e
su
rf
ac
e

of
cu
re
d
cu
ts
of

m
ea
tp
ri
or

to
pa
ck
ag
in
g.
It
is
lim

ite
d
at
0.
1%

as
a
fl
av
ou

rp
re
cu
rs
or

in
so
ur

cr
ea
m
an
d
so
ur

ha
lf
-

an
d-
ha
lf
.I
ts
us
e
is
lim

ite
d
to
2o

z/
10

0l
b
(1
.4
m
g/
kg

)o
fa
rt
ifi
ci
al
ly
sw

ee
te
ne
d
fr
ui
tj
el
ly
,f
ru
it
pr
es
er
ve
s
an
d
ja
m
s.

S
te
ar
yl
ci
tr
at
e
is
G
R
A
S
fo
rm

is
ce
lla
ne
ou

s
an
d
ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in
th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
rt
ha
n

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
es
.
S
te
ar
yl

ci
tr
at
e
ca
n
be

us
ed

to
pr
ot
ec
t
fl
av
ou

r
in

m
ar
ga
ri
ne

at
0.
15

%
.

S
te
ar
yl

m
on

og
ly
ce
ri
dy

l
ci
tr
at
e
ca
n
be

us
ed

as
an

em
ul
si
on

or
st
ab
ili
se
r
in

or
w
ith

sh
or
te
ni
ng

s
co
nt
ai
ni
ng

em
ul
si
fi
er
s
at

a
le
ve
l
su
ffi
ci
en
t
fo
r
pu

rp
os
e.

T
ri
et
hy

lc
itr
at
e
is
G
R
A
S
fo
rm

is
ce
lla
ne
ou

sa
nd

ge
ne
ra
l-
pu

rp
os
e
us
ag
e
in
th
e
U
S
A
w
ith

no
lim

ita
tio

n
ot
he
rt
ha
n

go
od

m
an
uf
ac
tu
ri
ng

pr
ac
tic
e.
It
is
us
ed

as
a
fl
av
ou

ri
ng

ag
en
t,
so
lv
en
t
an
d
ve
hi
cl
e
an
d
su
rf
ac
e-
ac
tiv

e
ag
en
t.

C
itr
ic

ac
id
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T
E
C
H
N
O
L
O
G
Y

O
F
U
S
E
IN

F
O
O
D
S
:

C
itr
ic

ac
id

pK
1
¼
3.
14

;
pK

2
¼
4.
77

;
pK

3
¼
6.
39

C
itr
ic

ac
id

is
m
or
e
hy
gr
os
co
pi
c
th
an

ad
ip
ic

or
fu
m
ar
ic

ac
id

an
d
ca
n
cr
ea
te

st
or
ag
e
pr
ob
le
m
s
in

po
w
de
re
d

pr
od

uc
ts
.

C
itr
ic

ac
id

is
co
m
pa
tib

le
w
ith

fr
ui
t
an
d
be
rr
y
fl
av
ou

rs
;
it
im

pa
rt
s
a
cl
ea
n,

ta
rt
ta
st
e
in

ha
rd

ca
nd

ie
s.

T
he

sa
lts

of
ci
tr
ic

ac
id

ar
e
co
m
m
on

ly
us
ed

as
se
qu

es
tr
an
ts
.

S
od

iu
m

ci
tr
at
e
is
ad
de
d
to

ca
rb
on

at
ed

be
ve
ra
ge
s
to

re
du

ce
th
e
sh
ar
pn

es
s
of

ac
id

ta
st
e
an
d
it
im

pa
rt
s
a
co
ol
,

sa
lin

e
ta
st
e
an
d
ai
ds

in
th
e
re
te
nt
io
n
of

ca
rb
on

at
io
n.

S
Y
N
E
R
G
IS
T
S
:

C
itr
ic

ac
id

ac
ts
w
ith

an
tio

xi
da
nt
s
to

pr
ev
en
t
ra
nc
id
ity

by
ch
el
at
in
g
m
et
al

io
ns
.

S
od

iu
m

ci
tr
at
e
in

co
nj
un

ct
io
n
w
ith

ph
os
ph

at
e
bu

ff
er
s
is
us
ed

to
pr
ep
ar
e
no

n-
ca
ki
ng

m
ea
t/s
al
t
m
ix
tu
re
s.

F
O
O
D

S
A
F
E
T
Y

IS
S
U
E
S
:

L
D
5
0
(m

g/
kg

bo
dy

w
ei
gh

t)
ci
tr
ic

ac
id
.
M
ou

se
50

40
–
57

90
or
al

ro
ut
e;

42
–
96

0
in
tr
av
en
ou

s
ro
ut
e;

96
1

in
tr
ap
er
ito

ne
al

ro
ut
e;

27
00

su
bc
ut
an
eo
us

ro
ut
e.
R
at

11
70

0
or
al

ro
ut
e;

72
5–
88

4
in
tr
ap
er
ito

ne
al

ro
ut
e;

55
00

su
bc
ut
an
eo
us

ro
ut
e.
R
ab
bi
t
33

0
in
tr
av
en
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si
de
.

W
ith

sa
cc
ha
ri
n,

pr
od

uc
es

sw
ee
te
r
ta
st
es

th
an

ei
th
er

al
on

e;
co
st
re
du

ct
io
n
by

m
ix
in
g
w
ith

ac
es
ul
fa
m
e-
K
,

so
di
um

sa
cc
ha
ri
n,
so
di
um

cy
cl
am

at
e,
gl
uc
os
e
or

su
cr
os
e:
C
he
w
in
g
gu

m
:s
od

iu
m
sa
cc
ha
ri
na
te
/a
sp
ar
ta
m
e
(1
:2
);

co
la
dr
in
ks
:s
od

iu
m

sa
cc
ha
ri
n/
as
pa
rt
am

e
(1
:1
);
or
an
ge

ju
ic
e:
as
pa
rt
am

e/
gl
yc
os
yl

st
ev
io
si
de

(1
–
10

:1
);
dr
y-
m
ix
:

1
g
as
pa
rt
am

e
to

50
g
so
rb
os
e;

ta
bl
e-
to
p
sw

ee
te
ne
r:
so
di
um

sa
cc
ha
ri
na
te
/a
sp
ar
ta
m
e
(4
:2
m
g)
;
ta
bl
e-
to
p

sw
ee
te
ne
r:
so
di
um

sa
cc
ha
ri
na
te
/a
sp
ar
ta
m
e/
so
di
um

cy
cl
am

at
e
(4
:1
0:
30

m
g)
;
su
cr
os
e
su
bs
tit
ut
e
fo
r
di
ab
et
ic
s:

xy
lit
ol

(4
4.
18

4
g)
/s
or
bi
to
l
(1
79

g)
/a
sp
ar
ta
m
e
(0
.3
5
g)
.

A
sp
ar
ta
m
e/
cy
cl
am

at
e
(1
–
2:
6–

1)
an
d
ac
es
ul
fa
m
e
K
/a
sp
ar
ta
m
e
(1
:1
)
ar
e
m
or
e
st
ab
le
,
im

pr
ov

e
fl
av
ou

r
of

sw
ee
te
ne
rs
.

C
os
t
ca
n
be

re
du

ce
d
us
in
g
m
ix
tu
re
s
w
ith

ac
es
ul
fa
m
e
K
,
so
di
um

sa
cc
ha
ri
n,

so
di
um

cy
cl
am

at
e,
gl
uc
os
e
or

su
cr
os
e
as

th
ey

ar
e
sy
ne
rg
is
tic
.

Is
om

al
t
is
sy
ne
rg
is
tic

w
ith

as
pa
rt
am

e
as

it
m
as
ks

th
e
m
et
al
lic

af
te
rt
as
te
.

A
N
T
A
G
O
N
IS
T
S
:

C
on

di
tio

ns
of
pH

,t
em

pe
ra
tu
re
an
d
m
oi
st
ur
e
ca
us
e
de
co
m
po

si
tio

n
of
as
pa
rt
am

e,
re
su
lti
ng

in
lo
ss
of
fl
av
ou

r.
L
os
s

of
sw

ee
tn
es
s
m
ay

re
su
lt
on

pr
ol
on

ge
d
ex
po

su
re
to
hi
gh

te
m
pe
ra
tu
re
s;
lo
se
s
fl
av
ou

r
in
ne
ut
ra
ls
ol
ut
io
ns

su
ch

as
da
ir
y
pr
od

uc
ts
.S

w
ee
tn
es
s
lo
ss

fr
om

hy
dr
ol
ys
is
.I
n
al
ka
lin

e
pH

so
lu
tio

ns
,r
ea
ct
s
re
ad
ily

w
ith

gl
uc
os
e
to

re
du

ce
as
pa
rt
am

e’
s
sw

ee
tn
es
s

F
O
O
D

S
A
F
E
T
Y

IS
S
U
E
S
:

A
lle
rg
ic
de
rm

at
iti
s
by

in
ge
st
io
n
(h
um

an
sy
st
em

ic
).
P
os
si
bl
e
lin

k
to

ne
ur
al
pr
ob

le
m
s.
H
ea
da
ch
es
,d

iz
zi
ne
ss

to
th
os
e
se
ns
iti
ve

to
ch
em

ic
al
s.
E
xp

er
im

en
ta
l
re
pr
od

uc
tiv

e
ef
fe
ct
s.

E
m
its

to
xi
c
fu
m
es

of
N
O
x
,
C
O

an
d
C
O
2
w
he
n
he
at
ed

to
de
co
m
po
si
tio

n.
N
ot

to
be

us
ed

by
in
di
vi
du

al
s
w
ith

ph
en
yl
ke
to
nu

ri
a
(P
K
U
)
as

it
co
nt
ai
ns

an
am

in
o
ac
id

th
e
in
ta
ke

of
w
hi
ch

m
us
t
be

lim
ite
d
in

th
es
e
in
di
vi
du

al
s.
L
ab
el

m
us
t
st
at
e:

’ P
he
ny

lk
et
on

ur
ic
s:
co
nt
ai
ns

ph
en
yl
al
an
in
e’
.
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O
ne

of
th
e
m
os
t
th
or
ou

gh
ly

te
st
ed

fo
od

ad
di
tiv

es
;
to
xi
ci
ty

of
co
m
po

ne
nt
s
(a
m
in
o
ac
id
s,
as
pa
rt
ic

ac
id
,

ph
en
yl
al
an
in
e)

an
d
m
et
ab
ol
ite

(m
et
ha
no

l)
is
do

se
-r
el
at
ed
.E

xp
ec
te
d
le
ve
ls
of

co
ns
um

pt
io
n
ar
e
no

te
xp

ec
te
d
to

po
se

a
ri
sk
.

M
et
ab
ol
is
ed

by
th
e
bo

dy
in
to
m
et
ha
no

la
nd

tw
o
am

in
o
ac
id
s,
as
pa
rt
ic
ac
id
an
d
ph

en
yl
al
an
in
e,
w
hi
ch

ar
e
th
en

fu
rt
he
r
m
et
ab
ol
is
ed
.A

ll
th
re
e
ar
e
av
ai
la
bl
e
fr
om

ot
he
r
fo
od

s,
so

no
no

n-
na
tu
ra
lc
he
m
ic
al
s
ar
e
be
in
g
in
tr
od

uc
ed

in
to

th
e
bo

dy
.

A
nt
ic
ar
io
ge
ni
c.

C
al
or
ifi
c
va
lu
e
of

4
ca
lo
ri
es
/g
.

S
ub

st
an
tia
l
ev
id
en
ce

la
ck
in
g
to

lin
k
as
pa
rt
am

e
w
ith

cl
ai
m
s
of

ad
ve
rs
e
he
al
th

ef
fe
ct
s.

V
ir
tu
al
ly

no
n-
ca
lo
ri
fi
c
du

e
to

in
te
ns
e
sw

ee
tn
es
s.

A
ve
ra
ge

co
ns
um

pt
io
n
by

C
an
ad
ia
ns

1.
7–

3.
7
m
g/
kg

bo
dy

w
ei
gh

t;
up

pe
r
es
tim

at
e
of

C
an
ad
ia
n
in
ta
ke

5.
8–

16
.8
m
g/
kg

bo
dy

w
ei
gh

t;
cu
rr
en
t
C
an
ad
ia
n
co
ns
um

pt
io
n
le
ve
ls
,
ev
en

am
on

g
ch
ild

re
n,

co
ns
id
er
ed

w
el
l

w
ith

in
ac
ce
pt
ab
le

lim
its
.

F
D
A

A
dv

is
or
y
C
om

m
itt
ee

on
H
yp

er
se
ns
iti
vi
ty

to
F
oo

d
C
on

st
itu

en
ts
co
nc
lu
de
d
so
m
e
in
di
vi
du

al
s
ha
ve

an
un

us
ua
l
se
ns
iti
vi
ty

to
as
pa
rt
am

e,
al
th
ou

gh
th
is
do

es
no

t
re
pr
es
en
t
a
si
gn

ifi
ca
nt

he
al
th

ri
sk
.

R
is
k
to

pr
eg
na
nt

w
om

en
of

as
pa
rt
am

e
co
ns
um

pt
io
n
le
ad
in
g
to

ch
ild

re
n
w
ith

P
K
U
co
ns
id
er
ed

no
n-
ex
is
te
nt
.

L
E
G
IS
L
A
T
IO

N
:

U
S
A
:

A
pp

ro
ve
d
by

F
D
A

in
19

74
fo
r
us
e
as

a
sw

ee
te
ne
r,
fl
av
ou

r
en
ha
nc
er

an
d
an

in
gr
ed
ie
nt

in
so
m
e
dr
y
fo
od

pr
od

uc
ts
.

A
pp

ro
ve
d
by

F
D
A

in
19

83
fo
r
us
e
in

ca
rb
on

at
ed

be
ve
ra
ge
s
an
d
ca
rb
on

at
ed

be
ve
ra
ge

sy
ru
ps
.
L
at
er

ap
pr
ov

ed
fo
r
ch
ew

ab
le

m
ul
tiv

ita
m
in

ta
bl
et
s.

A
pp

ro
ve
d
by

F
D
A

in
19

87
fo
r
us
e
in

fr
oz
en

ju
ic
e
dr
in
ks
,
fr
oz
en

no
ve
lti
es
,
te
a
be
ve
ra
ge
s
an
d
br
ea
th

m
in
ts
.

U
S
F
D
A

ga
ve

A
D
I
of

50
m
g/
kg

bo
dy

w
ei
gh

t.
A
pp

ro
ve
d
in

U
S
fo
r
us
e
in

so
ft
dr
in
ks
,
de
ss
er
ts
,
de
ss
er
t
to
pp

in
gs

an
d
ho

us
eh
ol
d
us
e.

R
eg
ul
at
or
y
S
ta
tu
s:
A
D
I
le
ve
l
as

of
19

90
fo
r
us
e
in

so
ft
dr
in
ks

–
P
er
m
itt
ed

C
F
R
21

P
A
R
T
17

2
F
oo

d
A
dd

iti
ve
s
P
er
m
itt
ed

fo
r
D
ir
ec
t
A
dd

iti
on

to
F
oo

d
fo
r
H
um

an
C
on

su
m
pt
io
n

S
ub

pa
rt
I
–
M
ul
tip

ur
po

se
A
dd

iti
ve
s

17
2.
80

4
–
A
sp
ar
ta
m
e
(S
ep
te
m
be
r
19

,
20

09
)

T
he

fo
od

ad
di
tiv

e
as
pa
rt
am

e
m
ay

be
sa
fe
ly
us
ed

in
fo
od

in
ac
co
rd
an
ce

w
ith

G
M
P
as

a
sw

ee
te
ni
ng

ag
en
t,
or

fo
ra
n
au
th
or
is
ed

te
ch
no

lo
gi
ca
lp
ur
po

se
in
fo
od

s
fo
r
w
hi
ch

st
an
da
rd
s
of

id
en
tit
y
es
ta
bl
is
he
d
un

de
r
se
ct
io
n
40

1
of

th
e
A
ct

do
no

t
pr
ec
lu
de

su
ch

us
e
un

de
r
th
e
fo
llo

w
in
g
co
nd

iti
on

s:
(a
)
A
sp
ar
ta
m
e
is
th
e
ch
em

ic
al

1-
m
et
hy

l
N
- L
-a
-a
sp
ar
ty
l-
L
-p
he
ny

la
la
ni
ne

(C
1
4
H
1
8
N
2
O
5
).
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(b
)
T
he

ad
di
tiv

e
m
ee
ts
th
e
sp
ec
ifi
ca
tio

ns
of

th
e
F
oo

d
C
he
m
ic
al
s
C
od

ex
,3
rd

ed
iti
on

(1
98

1)
pp

.2
8–
29

an
d
F
ir
st
S
up

pl
em

en
tp
.5
,w

hi
ch

is
in
co
rp
or
at
ed

by
re
fe
re
nc
e
in

ac
co
rd
an
ce

w
ith

5
U
.S
.C
.5
52

(a
).
C
op

ie
s
ar
e
av
ai
la
bl
e
fr
om

th
e
N
at
io
na
lA

ca
de
m
y
P
re
ss
,2
10

1
C
on

st
itu

tio
n
A
ve
nu

e
N
W
.,
W
as
hi
ng

to
n,
D
C
20

41
8,
or

fo
ri
ns
pe
ct
io
n

at
th
e
O
ffi
ce

of
th
e
F
ed
er
al

R
eg
is
te
r,
80

0
N
or
th

C
ap
ito

l
S
tr
ee
t,
N
W
.,
su
ite

70
0,

W
as
hi
ng

to
n,

D
C
20

40
8.

(c
)
T
he

ad
di
tiv

e
m
ay

be
us
ed

as
a
sw

ee
te
ne
r
in

th
e
fo
llo

w
in
g
fo
od
s:

(1
)
D
ry
,f
re
e-
fl
ow

in
g
su
ga
r
su
bs
tit
ut
es

fo
r
ta
bl
e
us
e
(n
ot

to
in
cl
ud

e
us
e
in

co
ok

in
g)

in
pa
ck
ag
e
un

its
no

te
xc
ee
di
ng

th
e
sw

ee
te
ni
ng

eq
ui
va
le
nt

of
1
po

un
d
of

su
ga
r.

(2
)S

ug
ar
su
bs
tit
ut
e
ta
bl
et
s
fo
rs
w
ee
te
ni
ng

ho
tb
ev
er
ag
es
,i
nc
lu
di
ng

co
ff
ee

an
d
te
a.

L
-l
eu
ci
ne

m
ay

be
us
ed

as
a
lu
br
ic
an
ti
n
th
e
m
an
uf
ac
tu
re
of
su
ch

ta
bl
et
sa
ta

le
ve
ln
ot

to
ex
ce
ed

3.
5
pe
rc
en
t
of

th
e
w
ei
gh

t
of

th
e
ta
bl
et
.

(3
)
B
re
ak
fa
st
ce
re
al
s.

(4
)
C
he
w
in
g
gu

m
.

(5
)
D
ry

ba
se
s
fo
r:

(i
)
B
ev
er
ag
es
.

(i
i)
In
st
an
t
co
ff
ee

an
d
te
a
be
ve
ra
ge
s.

(i
ii)

G
el
at
in
s,
pu

dd
in
gs
,
an
d
fi
lli
ng

s.
(i
v)

D
ai
ry

pr
od

uc
t
an
al
og

ue
to
pp

in
gs
.

(6
)
R
ea
dy

-t
o-
se
rv
e
no

n-
al
co
ho

lic
fl
av
ou

re
d
be
ve
ra
ge
s,
te
a
be
ve
ra
ge
s,
fr
ui
t
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ic
e-
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se
d
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ve
ra
ge
s,
an
d
th
ei
r
co
nc
en
tr
at
es

or
sy
ru
ps
.

(7
)
C
he
w
ab
le

m
ul
tiv

ita
m
in

fo
od

su
pp

le
m
en
ts
.

(8
)
[R
es
er
ve
d]

(i
)
F
ru
it
ju
ic
e-
ba
se
d
dr
in
ks

(w
he
re

fo
od

st
an
da
rd
s
do

no
t
pr
ec
lu
de

su
ch
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e)
.

(i
i)
F
ru
it
fl
av
ou

re
d
dr
in
ks

an
d
ad
es
.

(i
ii)
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ita
tio

n
fr
ui
t-
fl
av
ou

re
d
dr
in
ks

an
d
ad
es
.

(9
)
F
ro
ze
n
st
ic
k-
ty
pe
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nf
ec
tio

ns
an
d
no
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lti
es
.
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B
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h
m
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,
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d
so
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d
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ar
e
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R
ef
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ra
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d
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s,
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in
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,
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d
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F
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w
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e
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ra
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s
w
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l
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en
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w

7
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t
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m
e
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r
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m
e.

(1
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Y
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e
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e
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d
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r
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n
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d
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6)

R
ef
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d
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d
m
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ra
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s.

(1
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F
ro
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n
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.
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F
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d
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ro
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d
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.

(2
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F
ro
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n
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y
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d
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y
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,
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pp
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,
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d
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1)

F
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t
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d
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t
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(2
2)

M
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t
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ra
ge
s
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7
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t
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l
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m
e
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d
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ai
ni
ng

fr
ui
t
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B
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m
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o
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5
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y
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at
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o
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ly
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gn

is
ed

as
sa
fe
(G

R
A
S
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re
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ad
di
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d
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m
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n
w
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e
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its

fu
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y
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a
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r
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e
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od
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t.
T
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ve
lo
f
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pa
rt
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e
us
ed

in
th
es
e
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od
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in
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an

an
al
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m
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d
en
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d

’ A
na
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M
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d
fo
r
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e

D
et
er
m
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at
io
n
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A
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ta
m
e
an
d
D
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op
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er
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e
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B
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G
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d
B
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in
g
M
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’O
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er
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,w
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ch

w
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d
by

th
e
N
ut
ra
S
w
ee
tC

o.
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nd

is
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rp
or
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by
re
fe
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nc
e
in
ac
co
rd
an
ce

w
ith

5
U
.S
.C
.5
52

(a
)
an
d
1
C
F
R
pa
rt
51

.C
op

ie
s
ar
e
av
ai
la
bl
e
fr
om

th
e
O
ffi
ce

of
P
re
m
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ke
tA

pp
ro
va
l,
C
en
te
r
fo
r
F
oo

d
S
af
et
y
an
d
A
pp
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d
N
ut
ri
tio

n,
20

0
C
S
t.
S
W
.,
W
as
hi
ng

to
n,
D
C
20

20
4,
or

ar
e
av
ai
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bl
e
fo
ri
ns
pe
ct
io
n
at
th
e
O
ffi
ce
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th
e
F
ed
er
al
R
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is
te
r,
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0
N
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C
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ito
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t.

N
W
.,
su
ite

70
0,

W
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ng
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n,

D
C
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(d
)
T
he
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di
tiv

e
m
ay

be
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in
go

th
ic

ty
pe
fa
ce
.

(b
)E

xc
ep
ta
s
pr
ov

id
ed

in
pa
ra
gr
ap
h
(c
)o
ft
hi
s
se
ct
io
n,
ea
ch

re
ta
il
es
ta
bl
is
hm

en
tt
ha
ts
el
ls
fo
od

th
at
co
nt
ai
ns

sa
cc
ha
ri
n
sh
al
ld
is
pl
ay

a
no

tic
e
in
ea
ch

of
th
e
fo
llo

w
in
g
th
re
e

lo
ca
tio

ns
:

(1
)
N
ea
r
th
e
en
tr
an
ce

to
th
e
re
ta
il
es
ta
bl
is
hm

en
t
an
d
ar
ra
ng

ed
so

th
at

co
ns
um

er
s
ar
e
lik

el
y
to

se
e
th
e
no

tic
e
up

on
en
te
ri
ng

.
(2
)
C
en
tr
al
ly

lo
ca
te
d
in

th
e
ar
ea

of
th
e
re
ta
il
es
ta
bl
is
hm

en
t
in

w
hi
ch

so
ft
dr
in
ks

co
nt
ai
ni
ng

sa
cc
ha
ri
n
ar
e
di
sp
la
ye
d.

If
th
er
e
is
m
or
e
th
an

on
e
su
ch

pl
ac
e,
th
en

in
th
e
ar
ea

w
he
re

th
e
gr
ea
te
st
qu

an
tit
y
of

di
et

so
ft
dr
in
ks

ar
e
di
sp
la
ye
d.

(3
)
In

th
e
ar
ea

in
th
e
es
ta
bl
is
hm

en
ti
n
w
hi
ch

th
e
la
rg
es
tq

ua
nt
ity

of
sa
cc
ha
ri
n-
co
nt
ai
ni
ng

fo
od

s
(i
nc
lu
di
ng

sa
cc
ha
ri
n
so
ld

in
pa
ck
ag
e
fo
rm

as
a
su
ga
r
su
bs
tit
ut
e)

ar
e

di
sp
la
ye
d,

ot
he
r
th
an

th
e
ar
ea

w
he
re

di
et

so
ft
dr
in
ks

ar
e
di
sp
la
ye
d.

(c
)
T
he

fo
llo

w
in
g
ar
e
ex
ce
pt
io
ns

to
th
e
re
qu

ir
em

en
ts
se
t
fo
rt
h
in

pa
ra
gr
ap
h
(b
)
of

th
is
se
ct
io
n:

(1
)
A

re
ta
il
es
ta
bl
is
hm

en
t
w
ith

3,
20

0
sq
ua
re

fe
et

or
le
ss

of
fl
oo

r
sp
ac
e
sh
al
l
di
sp
la
y
at

le
as
t
on

e
no

tic
e.
T
he

no
tic
e
sh
al
l
be

lo
ca
te
d
ne
ar

th
e
en
tr
an
ce

to
th
e

re
ta
il
es
ta
bl
is
hm

en
t
an
d
ar
ra
ng

ed
so

th
at

co
ns
um

er
s
ar
e
lik

el
y
to

se
e
th
e
no

tic
e
up

on
en
te
ri
ng

.
(2
)A

re
ta
il
es
ta
bl
is
hm

en
tw

ith
m
or
e
th
an

3,
20

0
bu

tl
es
s
th
an

10
,0
00

sq
ua
re
fe
et
of

fl
oo

rs
pa
ce

sh
al
ld
is
pl
ay

at
le
as
tt
w
o
no

tic
es
.T

he
fi
rs
tn
ot
ic
e
sh
al
lb
e
lo
ca
te
d
ne
ar

th
e
en
tr
an
ce

to
th
e
re
ta
il
es
ta
bl
is
hm

en
t
an
d
ar
ra
ng

ed
so

th
at

co
ns
um

er
s
ar
e
lik

el
y
to

se
e
th
e
no

tic
e
up

on
en
te
ri
ng

.
T
he

se
co
nd

no
tic
e
sh
al
l
be

ce
nt
ra
lly

lo
ca
te
d
in
th
e
ar
ea

of
th
e
re
ta
il
es
ta
bl
is
hm

en
ti
n
w
hi
ch

so
ft
dr
in
ks

co
nt
ai
ni
ng

sa
cc
ha
ri
n
ar
e
di
sp
la
ye
d.
If
th
er
e
is
m
or
e
th
an

on
e
su
ch

pl
ac
e,
th
en

in
th
e
ar
ea

w
he
re
th
e

gr
ea
te
st
qu

an
tit
y
of

di
et

so
ft
dr
in
ks

ar
e
di
sp
la
ye
d.

If
di
et

so
ft
dr
in
ks

ar
e
no

t
so
ld
,
th
en

in
th
e
ar
ea

of
th
e
es
ta
bl
is
hm

en
t
in

w
hi
ch

th
e
la
rg
es
t
qu

an
tit
y
of

sa
cc
ha
ri
n-
co
nt
ai
ni
ng

fo
od

s
(i
nc
lu
di
ng

sa
cc
ha
ri
n
so
ld

in
pa
ck
ag
e
fo
rm

as
a
su
ga
r
su
bs
tit
ut
e)

ar
e
di
sp
la
ye
d.

(3
)
A

la
rg
e
re
ta
il
es
ta
bl
is
hm

en
t,
e.
g.
,
de
pa
rt
m
en
t
st
or
e,
w
ho

se
pr
im

ar
y
bu

si
ne
ss

co
ns
is
ts
of

se
lli
ng

no
nf
oo

d
ite
m
s
(i
.e
.,
th
e
pr
op

or
tio

n
of

fo
od

so
ld

is
ex
tr
em

el
y
sm

al
lc
om

pa
re
d
to
ot
he
ri
te
m
s)
sh
al
ld
is
pl
ay

at
le
as
to
ne

no
tic
e.
T
he

no
tic
e
sh
al
lb
e
lo
ca
te
d
in
th
e
ar
ea

of
th
e
es
ta
bl
is
hm

en
ti
n
w
hi
ch

fo
od

s
co
nt
ai
ni
ng

sa
cc
ha
ri
n
ar
e
di
sp
la
ye
d.

If
th
er
e
is
m
or
e
th
an

on
e
su
ch

ar
ea
,
th
en

a
no

tic
e
sh
al
l
be

di
sp
la
ye
d
in

ea
ch

ar
ea
.

S
w
ee
te
ne
rs
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(d
)E

ac
h
m
an
uf
ac
tu
re
ro

fs
ac
ch
ar
in
-c
on

ta
in
in
g
fo
od

w
ho

cu
st
om

ar
ily

de
liv

er
s
hi
s
pr
od

uc
ts
di
re
ct
ly
to
re
ta
il
es
ta
bl
is
hm

en
ts
sh
al
lm

ak
e
av
ai
la
bl
e
at
le
as
tt
hr
ee

no
tic
es

to
ea
ch

re
ta
il
es
ta
bl
is
hm

en
ti
n
w
hi
ch

hi
s
pr
od

uc
ts
ar
e
so
ld
.E

ac
h
m
an
uf
ac
tu
re
rs
ha
ll
al
so

ar
ra
ng

e
to
su
pp

ly
ad
di
tio

na
ln
ot
ic
es

to
a
re
ta
il
es
ta
bl
is
hm

en
tt
ha
ta
sk
s
fo
rt
he
m
.

(e
)M

an
uf
ac
tu
re
rs
w
ho

do
no

tc
us
to
m
ar
ily

de
liv

er
th
ei
rs
ac
ch
ar
in
-c
on

ta
in
in
g
fo
od

pr
od

uc
ts
di
re
ct
ly
to
re
ta
il
es
ta
bl
is
hm

en
ts
m
ay

fu
lfi
ll
th
ei
ro

bl
ig
at
io
n
to
pr
ov

id
e
no

tic
es

ei
th
er
in
th
e
m
an
ne
rs
et
fo
rt
h
in
pa
ra
gr
ap
h
(d
)o
ft
hi
ss
ec
tio

n
or
by

pa
rt
ic
ip
at
in
g
in
,a
nd

pe
rf
or
m
in
g
th
e
ac
tio

ns
re
qu

ir
ed

by
,a

tr
ad
e
as
so
ci
at
io
n
co
or
di
na
te
d
pr
og

ra
m
th
at

m
ee
ts
th
e
fo
llo

w
in
g
re
qu

ir
em

en
ts
:

(1
)
T
he

co
or
di
na
tin

g
as
so
ci
at
io
n
sh
al
lh

av
e
fi
le
d
no

tic
e
of

th
e
pr
og

ra
m

w
ith

th
e
F
oo

d
an
d
D
ru
g
A
dm

in
is
tr
at
io
n,
in
cl
ud

in
g
th
e
as
so
ci
at
io
n’
s
na
m
e,
m
ai
lin

g
ad
dr
es
s,

te
le
ph

on
e
nu

m
be
r,
an
d
co
nt
ac
t
pe
rs
on

.
(2
)
E
ac
h
m
an
uf
ac
tu
re
r
pa
rt
ic
ip
at
in
g
in

th
e
pr
og

ra
m

sh
al
l
fi
le

no
tic
e
of

its
pa
rt
ic
ip
at
io
n
w
ith

th
e
co
or
di
na
tin

g
as
so
ci
at
io
n,

in
cl
ud
in
g
its

na
m
e,
m
ai
lin

g
ad
dr
es
s,

te
le
ph

on
e
nu

m
be
r,
an
d
co
nt
ac
t
pe
rs
on

.
(3
)
T
he

as
so
ci
at
io
n
sh
al
l
en
su
re

th
at

re
ta
il
es
ta
bl
is
hm

en
t
no

tic
es
,
in

th
e
fo
rm

sp
ec
ifi
ed

in
th
is
se
ct
io
n,

ar
e
re
ad
ily

av
ai
la
bl
e
to

pa
rt
ic
ip
at
in
g
m
an
uf
ac
tu
re
rs
.

(4
)T

he
as
so
ci
at
io
n
sh
al
lt
ak
e
af
fi
rm

at
iv
e
st
ep
s
to
co
or
di
na
te
w
ith

re
ta
il
es
ta
bl
is
hm

en
ts
,t
he
ir
tr
ad
e
as
so
ci
at
io
ns
,a
nd

th
e
tr
ad
e
pr
es
s
to
di
ss
em

in
at
e
in
fo
rm

at
io
n
ab
ou

t
th
e
ap
pl
ic
ab
le

re
qu

ir
em

en
ts
of

th
e
S
ac
ch
ar
in

S
tu
dy

an
d
L
ab
el
in
g
A
ct

an
d
th
es
e
re
gu

la
tio

ns
,
th
e
ex
is
te
nc
e
of

th
e
as
so
ci
at
io
n
co
or
di
na
te
d
pr
og

ra
m
,
an
d
th
e

av
ai
la
bi
lit
y
of

no
tic
es

th
ro
ug

h
th
e
pr
og

ra
m
.

(5
)
E
ac
h
m
an
uf
ac
tu
re
r
sh
al
l,
in

co
ns
ul
ta
tio

n
w
ith

th
e
as
so
ci
at
io
n,

co
m
m
un

ic
at
e
w
ith

its
co
nt
ac
ts
in

th
e
di
st
ri
bu

tio
na
l
ch
ai
n
to

in
fo
rm

th
em

of
th
e
ap
pl
ic
ab
le

re
qu

ir
em

en
ts
of

th
e
S
ac
ch
ar
in

S
tu
dy

an
d
L
ab
el
in
g
A
ct

an
d
th
es
e
re
gu

la
tio

ns
,
an
d
th
e
co
nt
in
ue
d
av
ai
la
bi
lit
y
of

no
tic
es
.

(6
)
E
ac
h
m
an
uf
ac
tu
re
r
sh
al
l
en
su
re

th
at

no
tic
es

ar
e
pr
om

pt
ly

pr
ov

id
ed

on
re
qu

es
t
to

an
y
re
ta
il
es
ta
bl
is
hm

en
t
ca
rr
yi
ng

its
pr
od

uc
ts
.

(7
)
T
he

as
so
ci
at
io
n
sh
al
lc
on

su
lt
w
ith

pa
rt
ic
ip
at
in
g
m
an
uf
ac
tu
re
rs
co
nc
er
ni
ng

th
e
im

pl
em

en
ta
tio

n
an
d
pr
og

re
ss
of

th
e
pr
og

ra
m
an
d
sh
al
ld
is
se
m
in
at
e
in
fo
rm

at
io
n
to

fa
ci
lit
at
e
th
e
co
nd

uc
t
of

th
e
pr
og

ra
m

ba
se
d
on

su
ch

co
ns
ul
ta
tio

ns
or

co
ns
ul
ta
tio

n
w
ith

th
e
F
oo

d
an
d
D
ru
g
A
dm

in
is
tr
at
io
n.

(8
)T

he
as
so
ci
at
io
n
sh
al
l,
on

re
qu

es
t,
pe
rm

it
th
e
F
oo

d
an
d
D
ru
g
A
dm

in
is
tr
at
io
n
to
ha
ve

ac
ce
ss
to
th
e
pa
rt
ic
ip
at
io
n
no

tic
es
fi
le
d
by

m
an
uf
ac
tu
re
rs
,s
am

pl
es
sh
ow

in
g
th
e

fo
rm

of
re
ta
il
es
ta
bl
is
hm

en
t
no

tic
es

m
ad
e
av
ai
la
bl
e,
an
d
ty
pi
ca
l
co
m
m
un

ic
at
io
n
m
at
er
ia
ls
us
ed

by
th
e
as
so
ci
at
io
n
in

th
e
co
ur
se

of
th
e
pr
og

ra
m
.

U
K

an
d
E
U
R
O
P
E
:

E
U
:
pe
rm

itt
ed

fo
r
us
e
in

fo
od

s
at

80
–
12

00
pp

m
.

A
pp

ro
ve
d
in

U
K

by
F
A
C
C
in

19
82

,
JE
C
F
A

an
d
E
E
C
in

19
84

.
M
A
F
F
in

U
K

as
si
gn

ed
a
G
ro
up

B
st
at
us

in
S
w
ee
te
ne
rs

in
F
oo

d
R
eg
ul
at
io
ns

in
19

83
.

T
he

S
C
F
ga
ve

sa
cc
ha
ri
n
an

A
D
I
of

0–
2.
5
m
g/
kg

bo
dy

w
ei
gh

t
in

D
ec
em

be
r
19

87
w
ith

pr
ov

is
o
th
at

th
is
sh
ou

ld
co
m
e
un

de
r
re
vi
ew

w
he
n
fu
rt
he
r
ev
id
en
ce

be
ca
m
e

av
ai
la
bl
e.

JE
C
F
A

A
D
I
of

0–
2.
5
m
g/
kg

R
eg
ul
at
or
y
S
ta
tu
s:
A
D
I
le
ve
l
as

of
19

90
fo
r
us
e
in

so
ft
dr
in
ks

JE
C
F
A

0–
2.
5
m
g/
kg

bo
dy

w
ei
gh

t
B
el
gi
um

12
5
m
g/
L

D
en
m
ar
k

75
m
g/
L

S
ac
ch
ar
in
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F
in
la
nd

30
–
70

m
g/
L
de
pe
nd

in
g
up

on
ty
pe

of
so
ft
dr
in
k

F
ra
nc
e

10
0
m
g/
L
de
pe
nd

in
g
up

on
ty
pe

of
so
ft
dr
in
k

E
as
t
G
er
m
an
y

20
–
60

m
g/
L
de
pe
nd

in
g
up

on
ty
pe

of
so
ft
dr
in
k

W
es
t
G
er
m
an
y

20
0
m
g/
L

G
re
ec
e

P
er
m
itt
ed

Ir
el
an
d

P
er
m
itt
ed

N
et
he
rl
an
ds

12
5
m
g/
L
(p
en
di
ng

ap
pr
ov

al
to

in
cr
ea
se

fr
om

12
0
m
g/
L
)

N
or
w
ay

50
–
12

0
m
g/
L
de
pe
nd

in
g
up

on
ty
pe

of
so
ft
dr
in
k

S
pa
in

20
0
m
g/
L

S
w
itz
er
la
nd

P
er
m
itt
ed

T
ur
ke
y

P
er
m
itt
ed

U
K

80
m
g/
L

U
S
S
R

P
er
m
itt
ed

Y
ug

os
la
vi
a

18
0
m
g/
da
y

C
A
N
A
D
A
:

A
D
I
le
ve
l
as

of
19

90
fo
r
us
e
in

so
ft
dr
in
ks

–
N
ot

pe
rm

itt
ed

P
ar
t
E
C
yc
la
m
at
e
an
d
S
ac
ch
ar
in

S
w
ee
te
ne
rs

E
.0
1.
00

1
(1
)
In

th
is
P
ar
t,

’ sa
cc
ha
ri
n
sw

ee
te
ne
r’
m
ea
ns

(a
)
sa
cc
ha
ri
n
or

a
sa
lt
th
er
eo
f,
or

(b
)
an
y
su
bs
ta
nc
e
co
nt
ai
ni
ng

sa
cc
ha
ri
n
or

a
sa
lt
th
er
eo
f
th
at

is
so
ld

as
a
sw

ee
te
ne
r.

(2
)
P
ar
t
B
of

th
es
e
R
eg
ul
at
io
ns

do
es

no
t
ap
pl
y
to

an
y
cy
cl
am

at
e
sw

ee
te
ne
r
or

sa
cc
ha
ri
n
sw

ee
te
ne
r

E
.0
1.
00

2
–
(S
al
e)

N
o
pe
rs
on

sh
al
l

(a
)
se
ll
a
cy
cl
am

at
e
sw

ee
te
ne
r
or

a
sa
cc
ha
ri
n
sw

ee
te
ne
r
th
at

is
no

t
la
be
lle
d
as

re
qu

ir
ed

by
th
is
P
ar
t;
or

(b
)
co
m
m
en
ci
ng

Ju
n
15

,
19

78
,
se
ll
an
y
sa
cc
ha
ri
n
sw

ee
te
ne
r
to

th
e
ge
ne
ra
l
pu

bl
ic

ex
ce
pt

on
th
e
pr
em

is
es

of
a
ph

ar
m
ac
y.

E
.0
1.
00

3
–
(A

d
ve
rt
is
in
g)

N
o
pe
rs
on

sh
al
l,
in
ad
ve
rt
is
in
g
to
th
e
ge
ne
ra
lp
ub

lic
a
cy
cl
am

at
e
sw

ee
te
ne
r
or

sa
cc
ha
ri
n
sw

ee
te
ne
r,
m
ak
e
an
y
re
pr
es
en
ta
tio

n
ot
he
r
th
an

w
ith

re
sp
ec
t
to

th
e
na
m
e,
pr
ic
e
an
d
qu

an
tit
y
of

th
e
sw

ee
te
ne
r

E
.0
1.
00

4
–
(L
ab

el
lin

g)
(1
)
E
ve
ry

cy
cl
am

at
e
sw

ee
te
ne
r
th
at
is
no

t
al
so

a
sa
cc
ha
ri
n
sw

ee
te
ne
r
sh
al
l
be

la
be
lle
d
to

st
at
e
th
at
su
ch

sw
ee
te
ne
r
sh
ou

ld
be

us
ed

on
ly

on
th
e
ad
vi
ce

of
a
ph

ys
ic
ia
n

(2
)
C
om

m
en
ci
ng

Ju
ne

1,
19

79
,
ev
er
y
sa
cc
ha
ri
n
sw

ee
te
ne
r
sh
al
l
be

la
be
lle
d
to

st
at
e
th
at

(a
)
co
nt
in
ue
d
us
e
of

sa
cc
ha
ri
n
m
ay

be
in
ju
ri
ou

s
to

he
al
th
;
an
d

S
w
ee
te
ne
rs

10
52



(b
)
it
sh
ou

ld
no

t
be

us
ed

by
pr
eg
na
nt

w
om

en
ex
ce
pt

on
th
e
ad
vi
ce

of
a
ph

ys
ic
ia
n.

E
.0
1.
00

5
–
C
om

m
en
ci
ng

Ju
ne

1,
19

79
,
ev
er
y
cy
cl
am

at
e
sw

ee
te
ne
r
or

sa
cc
ha
ri
n
sw

ee
te
ne
r
sh
al
l
be

la
be
lle
d
to

sh
ow

(a
)
a
lis
t
of

al
l
th
e
in
gr
ed
ie
nt
s
an
d,

in
th
e
ca
se

of
(i
ii)

a
sa
cc
ha
ri
n

(i
v)

a
sa
cc
ha
ri
n
sa
lt
th
e
qu

an
tit
y
th
er
eo
f
co
nt
ai
ne
d
in

th
e
sw

ee
te
ne
r;
an
d

(b
)
th
e
en
er
gy

va
lu
e
of

th
e
sw

ee
te
ne
r
ex
pr
es
se
d
in

ca
lo
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de
r
ce
rt
ai
n
co
nd

iti
on

s.
C
he
m
ic
al
ly

st
ab
le
:
re
si
st
an
t
to

ac
id
s
an
d
di
lu
te

al
ka
lis
.

D
ue

to
th
e
ab
se
nc
e
of

al
de
hy

de
gr
ou

ps
,d
oe
s
no

tu
nd

er
go

M
ai
lla
rd

or
C
an
ni
zz
ar
o
re
ac
tio

ns
;e
st
er
ifi
ca
tio

n
of

so
rb
ito

lb
y
fa
tty

ac
id
s
pr
od

uc
es

co
m
po

un
ds

w
ith

su
rf
ac
e-

ac
tiv

e
pr
op

er
tie
s
us
ef
ul
in
fo
od

s,
co
sm

et
ic
s,
te
xt
ile
s
an
d
m
et
al
lu
rg
y;
et
he
ri
fi
ca
tio

n
of
so
rb
ito

lb
y
et
hy

le
ne

or
pr
op

yl
en
e
ox

id
es
pr
od

uc
es
po

ly
et
he
rs
us
ef
ul
in
th
e
sy
nt
he
si
s
of

ri
gi
d
po

ly
ur
et
ha
ne

fo
am

s;
re
ac
tio

n
of

so
rb
ito

l
w
ith

al
de
hy

de
s
an
d
ke
to
ne
s
pr
od

uc
es

ac
et
al
s
su
ch

as
di
be
nz
yl
id
en
e
so
rb
ito

l,
us
ed

pr
im

ar
ily

as
a
nu

cl
ea
tin

g
ag
en
t
in

po
ly
ol
efi
ns

pr
od

uc
tio

n.
A
ct
s
as

a
go

od
ch
el
at
in
g
ag
en
ti
n
al
ka
lin

e
m
ed
ia
in
th
e
pr
es
en
ce

of
ce
rt
ai
n
m
et
al
io
ns

su
ch

as
al
um

in
iu
m
,c
op

pe
ro

ri
ro
n.
P
ar
tic
ul
ar
ly
us
ef
ul
in
ch
el
at
in
g
of

al
ka
lin

e-
ea
rt
h

m
et
al

io
ns
.

L
ow

he
at

of
so
lu
tio

n
an
d
hi
gh

so
lu
bi
lit
y
pr
ov

id
es

a
pl
ea
sa
nt

co
ol

ta
st
e.

U
nf
er
m
en
ta
bl
e
by

m
an
y
m
ic
ro
or
ga
ni
sm

s,
pa
rt
ic
ul
ar
ly

th
os
e
ac
tiv

el
y
in
vo

lv
ed

in
to
ot
h
de
ca
y.

C
om

m
er
ci
al
ly

av
ai
la
bl
e
70

%
aq
ue
ou

s
so
lu
tio

n
ha
s
a
pH

be
tw
ee
n
6
an
d
7.

A
dd

iti
on

of
et
ha
no

l
to

an
aq
ue
ou

s
so
lu
tio

n
de
cr
ea
se
s
so
lu
bi
lit
y.

S
lig

ht
ly

so
lu
bl
e
in
:
m
et
ha
no

l,
is
op

ro
pa
no

l,
bu

ta
no

l,
cy
cl
oh

ex
an
ol
,
ph

en
ol
,
ac
et
on

e,
ac
et
ic

ac
id
,
di
m
et
hy

lf
or
m
am

id
e,
py

ri
di
ne
,
ac
et
am

id
e
so
lu
tio

ns
.

S
ol
ub

ili
ty

de
cr
ea
se
s
w
ith

in
cr
ea
se

in
le
ve
l
of

di
ss
ol
ve
d
H
G
S
.

H
ig
he
r
de
ns
ity

th
an

ot
he
r
po

ly
ol
s
at

th
e
sa
m
e
co
nc
en
tr
at
io
n.

H
ig
he
r
vi
sc
os
ity

th
an

ot
he
r
po

ly
ol
s
at

th
e
sa
m
e
co
nc
en
tr
at
io
n
an
d
te
m
pe
ra
tu
re
.

R
ef
ra
ct
iv
e
in
de
x
in
cr
ea
se
s
lin

ea
rl
y
w
ith

dr
y
so
lid

s
co
nc
en
tr
at
io
n.

B
oi
lin

g
te
m
pe
ra
tu
re

in
cr
ea
se
s
w
ith

in
cr
ea
se

in
co
nc
en
tr
at
io
n.

D
ec
re
as
e
in

fr
ee
zi
ng

po
in
t
of

aq
ue
ou

s
so
lu
tio

ns
w
ith

an
in
cr
ea
se

in
co
nc
en
tr
at
io
n.

P
re
se
rv
es

pr
ot
ei
n
fi
br
es

fr
om

de
na
tu
ra
tio

n
du

ri
ng

th
e
fr
ee
zi
ng

pr
oc
es
s,
so

us
ef
ul

as
a
cr
yo

pr
ot
ec
ta
nt
.

W
he
n
pl
ac
ed

in
hu

m
id

en
vi
ro
nm

en
ts
w
ill

ab
so
rb

so
m
e
of

th
e
m
oi
st
ur
e.

A
fa
ll
in

hu
m
id
ity

le
ve
ls
w
ill

ca
us
e
so
rb
ito

l
to

re
le
as
e
so
m
e
m
oi
st
ur
e
to

re
-e
st
ab
lis
h
an

eq
ui
lib

ri
um

.
C
an

be
us
ed

as
a
st
ab
ili
se
r
by

co
m
pe
ns
at
in
g
fo
r
si
gn

ifi
ca
nt

hu
m
id
ity

ch
an
ge
s.

N
on

-v
ol
at
ile
,
so

is
no

t
af
fe
ct
ed

by
dr
y
en
vi
ro
nm

en
ts
.
S
ta
bi
lis
er

co
nt
en
t
re
m
ai
ns

co
ns
ta
nt

an
d
pe
rm

an
en
t.

C
an

be
us
ed

as
a
co
nd

iti
on

in
g
ag
en
t
in

cr
ea
m
s
or

pa
st
es
.

S
w
ee
te
ne
rs
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G
iv
es

go
od

pr
od

uc
t
co
ns
is
te
nc
y
an
d
a
hi
gh

le
ve
l
of

el
as
tic
ity

.
H
ea
t
of

fu
si
on

:
43
–
45

ca
l/g

.
H
ig
h
st
or
ag
e
st
ab
ili
ty
.

M
ay

be
st
or
ed

at
20

� C
w
ith

ou
t
lu
m
pi
ng

at
up

to
68

%
re
la
tiv

e
hu

m
id
ity

.
H
as

a
de
nd

ri
tic

su
rf
ac
e
an
d
is
re
ad
ily

co
m
pr
es
si
bl
e.

H
um

ec
ta
nt

an
d
st
ab
ili
se
r:
go

od
hu

m
ec
ta
nt

un
de
r
no

rm
al

co
nd

iti
on

s:
S
of
t
co
nf
ec
tio

ne
ry
:
at

a
le
ve
l
of

3–
15

%
de
pe
nd

in
g
up

on
lo
ca
l
le
gi
sl
at
iv
e
re
qu

ir
em

en
ts
;
10

%
us
e
in

fo
nd

an
t
re
su
lts

in
a
7%

re
du

ct
io
n
in

w
at
er

ac
tiv

ity
.

S
ug

ar
-b
as
ed

ch
ew

in
g
gu

m
an
d
bu

bb
le

gu
m
:
us
ed

as
hu

m
ec
ta
nt

an
d
so
ft
en
in
g
ag
en
t
fo
r
gu

m
ba
se
.

B
is
cu
its
,c
ak
es

an
d
pa
st
ri
es
:a
t3

–
15

%
pr
ev
en
ts
pr
od

uc
ts
fr
om

dr
yi
ng

ou
t.
A
id
s
in

pr
od

uc
ta
pp

ea
ra
nc
e.
U
se
d
in

bi
sc
ui
ts
an
d
ca
ke
s
co
nt
ai
ni
ng

ha
ze
ln
ut
s,
co
co
nu

ts
an
d

al
m
on

ds
to

de
la
y
ra
nc
id
ity

.
C
an

re
pl
ac
e
al
l
su
ga
r
in

ca
ke

or
bi
sc
ui
t
re
ci
pe
s
fo
r
di
ab
et
ic

pr
od

uc
ts
.

M
ea
t-
ba
se
d
pr
od

uc
ts
,
sa
uc
es
,
m
ay
on

na
is
e,
fa
ts
:
st
ab
ili
se

m
oi
st
ur
e
co
nt
en
t
an
d
re
du

ce
ra
nc
id
ity

.
C
ry
op

ro
te
ct
iv
e
ag
en
t:

F
is
h
pr
od

uc
ts
:
3–
8%

le
ve
l
pr
ev
en
ts
lo
w
-t
em

pe
ra
tu
re

de
na
tu
ra
tio

n
of

fi
sh

pr
ot
ei
ns
,
as

lo
w
er

sw
ee
tn
es
s,
an
d
do

es
no

t
ca
us
e
br
ow

ni
ng

.
T
ra
di
tio

na
lly

us
ed

in
th
e

m
an
uf
ac
tu
re

of
su
ri
m
i
an
d
as

a
ba
se

fo
r
fi
sh

pr
od

uc
ts
su
ch

as
ka
m
ab
ok

o,
fi
sh

sa
us
ag
e,
an
d
cr
ab

m
ea
t
an
al
og

ue
.

N
on

-f
er
m
en
ta
bl
e
ex
tr
ac
t(
be
er
an
d
ot
he
rb

ev
er
ag
es
)n

on
-f
er
m
en
ta
bl
e
by

br
ew

in
g
ye
as
ts
.I
m
pr
ov

es
fl
av
ou

ra
nd

bo
dy

of
al
co
ho

l-
fr
ee
,l
ow

-a
lc
oh

ol
,a
nd

tr
ad
iti
on

al
be
er
s.

A
ro
m
a
ca
rr
ie
r:
in
po

w
de
ro
rl
iq
ui
d
fo
rm

pr
od

uc
ts
,p
re
se
rv
es
fl
av
ou

ra
nd

ta
st
e,
an
d
ac
ts
as
a
st
ab
le
su
ga
r-
fr
ee

ca
rr
ie
ri
n
pr
od

uc
ts
su
ch

as
co
ff
ee
,t
ea
,c
ho

co
la
te
an
d
fl
av
ou

re
d

dr
in
ks
.

L
ow

er
s
fr
ee
zi
ng

po
in
t:
in
ic
es
,i
ce
-c
re
am

s
an
d
so
rb
et
s
lo
w
er
s
th
e
fr
ee
zi
ng

po
in
tt
o
m
ak
e
th
em

so
ft
er
an
d
ea
si
er
to
sc
oo

p,
an
d
in
hi
bi
ts
th
e
re
cr
ys
ta
lli
sa
tio

n
of

ot
he
rs
ug

ar
s.

S
om

e
pr
op

er
tie
s
m
ay

be
us
ef
ul

in
an
im

al
nu

tr
iti
on

.
L
iq
ui
d
ph

ar
m
ac
eu
tic
al
s
(s
yr
up

s,
dr
in
ka
bl
e
so
lu
tio

ns
an
d
dr
op

s,
el
ix
ir
s,
su
sp
en
si
on

s,
m
ou

th
w
as
he
s)
:p

ro
pe
rt
ie
s
of

sw
ee
tn
es
s,
hu

m
ec
ta
nc
y
an
d
bo

dy
in
g
ch
ar
ac
te
ri
st
ic
s

su
ita
bl
e
fo
r
us
e
as

an
ex
ci
pi
en
t
fo
r
th
e
fo
rm

ul
at
io
n
of

no
n-
ca
ri
og

en
ic

liq
ui
d
pr
od

uc
ts
.
P
re
ve
nt
s
cr
ys
ta
lli
sa
tio

n
ar
ou

nd
th
e
ca
p
of

a
bo

ttl
e.

S
ol
id

ph
ar
m
ac
eu
tic
al
s
(t
ab
le
ts
,
po

w
de
rs
,
ca
ps
ul
es
):
us
ed

in
ta
bl
et
s
pr
od

uc
ed

ei
th
er

fo
llo

w
in
g
w
et

gr
an
ul
at
io
n
or

di
re
ct

co
m
pr
es
si
on

.
U
se
fu
l
as

a
pl
as
tic
is
er

in
th
e
pr
od

uc
tio

n
of

ca
ps
ul
es
.

If
us
ed

as
an

ex
ci
pi
en
ti
n
th
e
pr
od

uc
tio

n
of

ta
bl
et
s,
re
su
lts

in
w
hi
te
,s
m
oo

th
an
d
sh
in
y
ap
pe
ar
an
ce
,a

ha
rd
ne
ss

su
ita
bl
e
fo
r
su
ck
ab
le
lo
ze
ng

es
an
d
ta
bl
et
s,
an
d
a
co
ol
in
g

ef
fe
ct
.

In
je
ct
ab
le

ph
ar
m
ac
eu
tic
al
s:
m
ay

be
in
je
ct
ed

as
a
5–
10

%
so
lu
tio

n
w
ith

pr
od

uc
ts
us
ed

in
pa
re
nt
er
al

nu
tr
iti
on

as
so
ci
at
ed

w
ith

am
in
o
ac
id
s
an
d
vi
ta
m
in
s.

C
os
m
et
ic
s:
us
ed

in
co
nc
en
tr
at
io
ns

of
2–
15

%
in

lo
tio

ns
,b
od

y
m
ilk

s,
m
oi
st
ur
is
in
g
cr
ea
m
s,
liq

ui
d
so
ap
s,
sh
am

po
os

an
d
sh
av
in
g
fo
am

s.
A
ct
s
as

a
m
oi
st
ur
is
er
,s
ta
bi
lis
er
,

em
ol
lie
nt

an
d
pl
as
tic
is
er
,
an
d
is
sa
fe

fo
r
th
e
sk
in
.

T
oo

th
pa
st
e:
st
ab
ili
se
s
th
e
m
oi
st
ur
e
co
nt
en
ta
nd

gi
ve
s
go

od
co
ns
is
te
nc
y
an
d
pl
as
tic
ity

(u
se
d
in

a
co
nc
en
tr
at
io
n
of

20
–
60

%
).
N
on

-c
ar
io
ge
ni
c,
ha
s
a
pl
ea
sa
nt

ta
st
e,
an
d

en
ha
nc
es

th
e
co
ol
in
g
ef
fe
ct
of

fl
av
ou

rs
us
ed

fo
r
th
is
pr
od

uc
t.
H
as

a
re
fr
ac
tiv

e
in
de
x
si
m
ila
r
to

si
lic
a
us
ed

in
to
ot
hp

as
te
,s
o
ca
n
be

us
ed

to
m
ak
e
a
tr
an
sp
ar
en
t
pr
od

uc
t.

C
he
m
ic
al

in
te
rm

ed
ia
ry

in
th
e
sy
nt
he
si
s
of

L
-a
sc
or
bi
c
ac
id

(v
ita
m
in

C
).
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C
he
m
ic
al
pr
od

uc
tio

n
of

su
rf
ac
ta
nt
s:
so
rb
ito

lc
an

un
de
rg
o
an
hy

dr
at
io
n
an
d
es
te
ri
fi
ca
tio

n
w
ith

fa
tty

ac
id
s
to

so
rb
ita
n
es
te
rs
w
hi
ch

th
em

se
lv
es

un
de
rg
o
et
ho

xy
la
tio

n
to

pr
od

uc
e
a
ra
ng

e
of

no
n-
io
ni
c
su
rf
ac
ta
nt
s
ab
le

to
fu
nc
tio

n
as

oi
l-
in
-w

at
er

or
w
at
er
-i
n-
oi
l
em

ul
si
fy
in
g
ag
en
ts
.

U
se
d
in

ch
em

ic
al

pr
od

uc
tio

n
to

ge
ne
ra
te

de
ri
va
tiv

es
fo
r
pr
od

uc
ts
su
ch

as
po

ly
ol
efi
ns

(p
ro
py

le
ne
/e
th
yl
en
e)

an
d
ce
rt
ai
n
ph

ar
m
ac
eu
tic
al
s.

U
se
d
as

a
hu

m
ec
ta
nt

an
d
pl
as
tic
is
er

in
:
to
ba
cc
o;

go
ua
ch
es
;
ce
llu

lo
se

fi
lm

s.
C
om

pl
ex
in
g
ag
en
t
fo
r
m
et
al

io
ns

su
ch

as
ir
on

,
co
pp

er
an
d
al
um

in
iu
m
.

E
nz
ym

e
st
ab
ili
se
r
at

co
nc
en
tr
at
io
ns

of
45

–
50

%
.

E
xt
en
ds

th
e
sh
el
f-
lif
e
of

su
sp
en
si
on

s
of

bi
ol
og

ic
al

in
se
ct
ic
id
e
by

in
hi
bi
tin

g
sp
or
e
ge
rm

in
at
io
n.

U
se
d
as

m
ed
ia

fo
r
th
e
gr
ow

th
of

C
la
vi
ce
ps
-t
yp

e
m
ic
ro
or
ga
ni
sm

s.
P
ro
du

ct
io
n
of

fi
lm

s
an
d
ar
tic
le
s
fo
r
fo
od

pa
ck
ag
in
g.

S
w
ee
tn
es
s
do
es

no
t
m
at
ch

su
cr
os
e
in

in
te
ns
ity

.
D
oe
s
no

t
m
at
ch

m
ou

th
fe
el

bo
dy

or
fr
ui
tin

es
s
en
ha
nc
em

en
t
of

su
cr
os
e.

D
oe
s
no

t
un

de
rg
o
br
ow

ni
ng

re
ac
tio

ns
,
so

ca
n
im

pr
ov

e
sh
el
f-
lif
e
of

fr
ui
t
dr
in
ks
.

S
Y
N
E
R
G
IS
T
S
:

Is
om

al
t

F
O
O
D

S
A
F
E
T
Y

IS
S
U
E
S
:

E
ne
rg
y:

4
kc
al
/g
.

H
ig
h
su
ita
bi
lit
y
fo
r
di
ab
et
ic
s.
C
an

ca
us
e
os
m
ot
ic
di
ar
rh
oe
a
if
ta
ke
n
in

qu
an
tit
ie
s
m
uc
h
ab
ov

e
25

g.
L
ax
at
iv
e

ef
fe
ct

at
hi
gh

do
se
s
(5
0–

75
g/
da
y)
,
so

w
ar
ni
ng

la
be
ls
ar
e
re
qu

ir
ed

in
so
m
e
co
un

tr
ie
s.

H
ig
h
M
an
ni
to
l
S
ol
ut
io
n:

2.
6
ca
l/g

(d
ry

ba
si
s)
.

S
or
bi
to
l
S
ol
ut
io
n,

N
on

cr
ys
ta
lli
si
ng

:
3.
0
ca
l/g

(d
ry

ba
si
s)
.

O
ne
-t
hi
rd

th
e
ca
lo
ri
es

of
su
cr
os
e.

S
ui
ta
bl
e
fo
ri
nc
lu
si
on

in
di
ab
et
ic
pr
od

uc
ts
be
ca
us
e
no

td
ep
en
de
nt
on

in
su
lin

fo
rm

et
ab
ol
is
m
;l
ow

en
er
gy

du
e
to

m
al
ab
so
rp
tio

n
in

in
te
st
in
e.

70
%

of
or
al
ly

in
ge
st
ed

so
rb
ito

l
co
nv

er
te
d
to

C
O
2
w
ith

ou
t
ap
pe
ar
in
g
as

gl
uc
os
e
in

th
e
bl
oo

d.
M
et
ab
ol
is
m

ca
us
es

on
ly

an
in
si
gn

ifi
ca
nt

ri
se

in
bl
oo

d
gl
uc
os
e.
M
et
ab
ol
is
m

m
ay

pr
od

uc
e
so
m
e
gl
uc
os
e
bu

t
as

a
re
ta
rd
in
g

ef
fe
ct
.
S
ui
ta
bl
e
fo
r
di
ab
et
ic
s.

N
on

-c
ar
io
ge
ni
c;

us
ef
ul

fo
r
ca
ri
es

pr
ev
en
tio

n.
98

%
ta
ke
n
in
fo
od

di
ge
st
ed
,t
he

re
m
ai
nd

er
is
ex
cr
et
ed
; D
-s
or
bi
to
le
nt
er
s
th
e
gl
yc
og

en
ol
yt
ic
pa
th
w
ay
s
w
ith

ou
t

re
qu

ir
in
g
in
su
lin

,
so

m
ay

re
pl
ac
e

D
-g
lu
co
se
.

M
ax
im

um
da
ily

in
ta
ke

re
co
m
m
en
de
d
as

60
–
80

g;
in
di
vi
du

al
do

se
s
sh
ou

ld
no

t
ex
ce
ed

10
–
20

g.
N
o
to
xi
c

sy
m
pt
om

s.
M
ild

ly
to
xi
c
by

in
ge
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Index

acesulfame 976–8, 992, 1004, 1077
acetates, retinyl 659–61, 663
acetic acid 2–5, 16, 30, 33, 50, 456–7,

754–5, 762–3, 770, 816, 826–7,
834–5, 846, 852, 916–17

solid source of 835
acid value 323, 325, 327, 355, 357, 361
acid value max 319, 333, 340, 343, 345,
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fats 3–4, 48, 67, 480, 650, 654, 672,
676, 678, 881–2, 892, 898–900, 917,
960, 991

vegetable 71, 85, 99, 486, 946, 1012,
1062

fats/meat 10, 22, 32, 50, 52
fats/oils 689, 691, 747, 892
fats/sugars 664, 666
fatty acid composition 318, 324, 326,

330, 332, 336, 338, 342, 344, 348,
350, 352, 356, 362, 364

fatty acids 3, 344–5, 349–52, 356–7,
362–3, 418, 420, 896, 1062, 1064

diglycerides of 318–19, 324–7, 330,
332–3, 336, 338–9, 342–3, 360–61,
364

feathers 39–42
fermentation 16, 23, 29, 33, 57, 93, 366,

370, 376, 390, 402, 434, 503, 572,
964

acceleration of 366, 370, 376, 402
fermentation broth 374, 410, 416, 418
ferric choline citrate 630, 632, 634, 656
ferric orthophosphate 630–32, 634, 656
ferric pyrophosphate 36, 39, 43, 630,

632, 634, 656
ferrous fumarate 22, 24, 630, 632–4,

656
ferrous gluconate 630, 632, 634, 656
fibres 630, 632, 634, 656
fillings 3, 7, 33, 38, 48, 503–4, 527, 780,

782, 794, 796, 994, 996–7, 1056,
1076–7

films
packaging/edible 692, 712, 714, 718,

720, 726, 728, 730, 734, 736, 738,
750

products/edible 694, 698, 702, 706,
716, 742, 744, 746

filtration 370, 374, 390, 392, 394, 402,
416, 418, 448, 452, 506, 777, 1016

final product weight 976
finished products 29, 37, 39–42, 57–8,

75, 85, 368, 560, 578, 799, 865
firming agent 3, 16, 29, 37–8, 57, 79,

93, 472, 499–500, 516–17, 528–9,
610, 618, 640, 722

fish stick-water effluent treatment 384,
400, 432

flakes 322, 324, 332, 338, 344, 350,
354, 472, 526, 698, 702, 706, 716,
1056

fibrous 726, 728, 730, 738
flame 457, 526, 595, 894, 903, 935–6,

964, 967–8

flavour 15–17, 23, 30, 33, 40–42, 48,
53, 585, 868–9, 885, 927, 969–70,
991–2, 1063, 1085–8

characteristic 283–4, 287
flavour compounds 532, 1085
flavour enhancement 532–3, 991
flavour enhancer 29–30, 456–7, 460,

462, 468–70, 474–6, 482–6, 492,
494, 498–500, 506–9, 522–4,
526–9, 1084–6, 1088

flavour extracts/fruit products/
gelatin 780, 782, 794, 796, 822,
824

flavour modifier 486, 975, 1070–72
flavour precursor 15–17
flavouring agent 3–4, 29–30, 47–8,

50–51, 53, 468–9, 483, 496, 503–4,
508–9, 514, 526–8, 917–18, 923,
1016

flavouring preparations,
unstandardised 935, 942, 944,
960, 969–70, 1087

flavourings 33, 61, 288, 485, 487, 489,
504, 507, 512, 521, 523, 599, 674,
771, 967–8

flocculant 686, 688, 690, 695, 698, 702,
706, 716, 742, 744, 746

flour 23, 38, 47–8, 394, 448, 452,
536–8, 540–62, 564, 566, 568, 570,
572–4, 579–80, 939–40

flour bleaching agents 556, 558
flour improver 558, 560
flour products, finished 545, 547, 553,

555
flour weight 23, 38, 326–7, 339, 355,

360–61
flour/whole wheat 542, 546, 548, 550,

560, 566, 572
folate 637
fondants 1056, 1058, 1094–5
food acids 8, 128, 157, 211, 457, 489,

503, 521, 523, 585
food acidulants 5, 8, 12, 19, 21, 24, 27,

31, 34, 44, 49, 51, 54, 58, 503
food applications, sugar-free 1059
food colour

bluish-red 115
bright-blue 145
bright egg-yellow 235
bright-yellow 199
bright-yellow water-soluble 283
brown 119, 150, 153, 179, 255, 295
certified 108, 146, 204, 227, 300,

304, 308
heat-stable 211
heat-stable blue 251
heat-stable blue/green 223
insoluble blue 227, 251
insoluble blue/green 211, 223
insoluble bluish-red 115
insoluble bright-blue 145
insoluble brown 153
insoluble red 107, 171, 203, 259, 271
insoluble yellow 267, 303, 315
light-stable 153
light-stable greenish-blue 145
non-certified 124, 132, 164, 200, 248
oil-soluble blue/green 191
olive-green 183, 187
orange/red 135, 239, 247
orange-yellow 123
red/blue 131
red/pink 163
reddish-brown 150
water-insoluble 231

water-soluble 215
water-soluble blue/green 195, 211,

223
water-soluble orange/yellow 299
water-soluble red/purple 128
water-soluble violet 141
yellowish-red 263

food components 610, 614, 620,
624, 632, 634, 638, 640, 656, 680,
1071

food constituents 993, 1085
food contact surfaces 712, 714, 718
food enzyme 444
food flavours 507, 991
food-grade emulsifiers 123, 175, 200,

235, 243, 247
food ingredients 416, 585, 591, 596,

722, 1092
food packaging 795, 828, 1064–5
food packaging material 7, 11, 16, 39,

47–8
food processing 374, 402, 422, 713,

954, 1076
food processing equipment 11, 29, 37
food products 67, 88, 157, 357, 590,

686, 909, 975, 1051, 1086
aqueous 175, 239, 243
aqueous-based 235, 247
low-fat 340, 355

food starches 53, 367, 911
food systems 885, 909
food type 755, 758, 761, 763, 765, 767,

769, 772, 775, 781–2, 787–8,
813–14, 823–4, 841–2, 857–8

food uses 799, 922
foods

acid 828, 975
baby 33, 79, 504, 507, 696, 700, 704,

708, 710, 1086
baked 38, 1016
canned 800, 991
finished 40–41, 328
flour-thickened 23
formula/cereal-based 880
fried 94, 991
general-purpose 522, 865, 1005
infant 30, 489, 514, 521, 951
natural 533, 1088
plant 96, 680
powdered 88
processed 139, 271, 315, 524, 881,

1076
proteinaceous 384, 400, 406, 432
sugar-free 1027
unstandardised bakery 542, 546

foodstuffs
aqueous 215, 283, 287
oil-based 183, 191
water-based 183

formulas, infant 16–17, 23, 514, 517,
521, 644

formulation 30, 57, 287, 903, 905, 981,
992, 999, 1007, 1054, 1061, 1063,
1073, 1079, 1089

dissolve antioxidant 960
hydro-alcoholic type 468

formulation aid 339, 343, 355, 516–17,
684, 722, 724, 1041, 1066

fortification 599, 602, 604, 606, 608,
610, 612, 614, 618, 620, 622, 624,
626, 628, 630

fortification of flour 644, 646, 664, 666,
672

fortification of infant formulae 616,
650, 678
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free radicals, terminating 67, 71, 88, 94,
98

fresh pork sausages 16–17, 71
frozen desserts 37, 793, 990, 994,

1032–3, 1056, 1059, 1062, 1076–7
fructose 404, 406, 408, 412, 414, 469,

977, 1010–11, 1040, 1048–9, 1065,
1070–71, 1080

fruit 15–18, 23, 28–30, 33, 38, 40–41,
47, 57–8, 60–61, 430, 503–4, 842,
994, 1032–3, 1069–70

processed 33, 517, 524, 687, 745,
748, 1004, 1076, 1078

fruit acids 141, 145, 150, 153, 251, 263
fruit beverages 981, 998, 1004, 1007,

1049, 1054, 1068, 1070–71, 1073,
1079, 1089

fruit drinks 23, 503–4, 604, 616, 644,
646, 654, 664, 666, 678, 757, 764,
786, 805, 829

fruit-flavoured products 1046, 1048
fruit flavours 503, 991–2
fruit juices 23, 33, 128, 136, 434, 454,

504, 517, 599, 745, 748, 757, 764,
770, 774

fruit toppings 994, 1032
fudges 958, 1056, 1058
fumaric acid 8, 18, 22–4, 503, 529, 907
functional additives 539, 547, 549, 561,

564, 566, 568, 570, 573–4, 576
functional properties of carrageenan

extracts 695, 699, 703, 707
functions 57, 61, 64, 76, 90, 96, 857,

863, 1062, 1064, 1089
fungal preparations 538
fungi 713, 771, 780, 782, 786, 795–6,

817, 823–4, 846, 854
furcellaran 686, 688, 690, 695–6, 698,

700, 702, 704, 706, 708, 716–17,
742, 744, 746

galactose 378, 694, 720–21, 732, 734,
748

gardenia yellow 199, 214–16
gas 88, 326, 584–6, 591, 593–4
gases 581–2, 584, 586, 588, 590, 592,

594, 596
gel 554, 686, 688, 690, 695, 699, 707,

740, 744
gelatins 3, 7, 11, 33, 38, 47–8, 57,

503–4, 526–7, 686–8, 718, 734–6,
750, 978, 1014–15

gelatins/puddings 689, 691, 745, 747,
863

gellan 684, 686, 688, 690, 695, 698,
702, 716, 718–19, 744, 751

gelling agent 16, 30, 38, 508, 517, 686,
688, 690, 695, 698, 702, 716, 718,
742, 744

gels 351, 686, 688, 690, 692, 744
gene 392
Gigartina spp 696, 700, 704, 708
glucan/CAS 692, 710, 714, 728, 730,

736, 738, 740
glucanase 378, 382, 402, 432, 448, 454,

576
glucoamylase 370, 380, 382, 388, 390,

402–3, 412, 450, 454, 562
glucono-delta-lactone 26–7, 888–9,

1048
glucose 132, 168, 378, 402, 404, 406,

408, 414, 488, 562, 564, 992, 1040,
1064–5, 1069

glucose oxidase 386, 406–7, 564–5,
572

glucosidase 368, 378, 380, 390, 408,
432, 454

gluten, modification of 394, 448, 452
glycerin 327, 464, 468–9, 498, 508,

522, 528, 920, 923, 938–9, 1065
glycerol/water 977
glycogen 416, 424, 444, 488, 576
Glycyrrhiza glabra 492, 494, 1014,

1016
glycyrrhizin, ammoniated 468, 486,

492, 494, 496, 524, 532, 1016
granular powder 604, 622, 658, 660,

662
gravity 1059–60, 1092
greenish-yellow food colour 275, 279
ground limestone 610, 612, 614, 618,

620
guar 720–1, 734–5, 750
guar gum 517, 692, 712, 720–21, 726,

728, 730, 734–6, 738, 750
gum arabic 692, 714, 718, 722–5, 728,

730, 736, 738, 750, 1085
gum ghatti 722, 724–5, 732, 746, 748
gums

chewing 469–70, 496, 532–3, 978,
994–7, 1002–3, 1014–16, 1022–3,
1026–7, 1032–3, 1038–9, 1048,
1070–72, 1084–8, 1094–6

tragacanth 725, 733, 748–9

haze 119, 179, 295, 370, 402
heat 17, 123, 131, 135, 150, 153, 159,

163–4, 167, 171, 183, 208, 967–8,
1033, 1062

extreme 658, 660, 662
heat of combustion 2, 6, 15, 22, 28, 32,

46, 52, 56, 102, 106, 110, 114, 118,
122

HEMC (hydroxy ethyl methyl
cellulose) 692, 726, 728, 730, 736,
738

hemicellulase 327, 366, 368, 382, 388,
390, 396, 402, 408–9, 420, 538

heptyl paraben 786–7, 794–5
hexahydrate 472, 864
hexitols 1040, 1065
high-intensity sweeteners 468–9, 975,

1054
high mannitol solution 1056–7, 1064
high-methoxyl pectins 742–3
high-molecular-weight polymers,

prolonged shear of 686, 688, 690,
692, 695, 699, 703, 706, 712, 714,
716, 718, 720, 726, 728

high shear mixer 686, 688, 690, 692,
695, 699, 703, 706, 712, 714, 716,
718, 720, 722, 724

HLB 318, 322, 324, 326–7, 330, 332,
339, 343–4, 348, 350, 354, 356, 360,
362

hog carcasses 30, 40–42
hop extracts 585, 928, 935, 946, 953–5
HPMC (hydroxy propyl methyl

cellulose) 692–3, 726–31, 736–9
hue 103, 107, 115, 123, 128, 131, 135,

145, 150, 153, 159, 163, 171, 175,
183

humectant 30, 57, 93, 344, 472, 514,
520–21, 528, 684, 722, 724,
1057–61, 1063–4, 1066–7, 1094

humectant properties 1057, 1061
hydrate 339, 684, 686, 688, 690, 692,

695, 699, 703, 706, 712, 714, 716,
718, 720

hydration, water of 903, 905

hydrolysis 26, 374, 416, 422, 424, 434,
439, 444, 480, 742–3, 792, 975,
991–2, 1003, 1018

enzymic 1076–7
hydrolysis of proteins 426, 442
hydroxy ethyl cellulose (HEC) 726–31
hydroxy propyl cellulose (HPC) 693,

727–31, 737, 739
hydroxyacetic acid 2, 4
hygroscopicity, low 1023, 1027, 1039

ice-cream 79, 93, 339, 604, 664, 666,
1010, 1026, 1032, 1035, 1039, 1056,
1058–9, 1063, 1084–5

sugar-free 974–6
ices 15, 33, 79, 900, 910, 939–40, 944,

954, 1063
increased volume, loaves of 366, 370,

376, 402
infant formulae 599, 616, 622, 646,

650, 654, 658, 660, 662, 664, 666,
672, 678

ingestion 160, 328, 457, 469–70, 472,
474, 482, 484, 486, 489, 507, 509,
512, 1015, 1034

ingredients 26, 507, 554, 591, 993, 995,
999, 1006, 1016–17, 1041, 1048,
1053, 1066

dry 710, 780, 782, 795–6, 823–4
insoluble white food colour 157, 307
inspection 978, 994–5, 1016
interaction 695, 699, 703, 707, 720,

722, 734, 1085
intravenous route 4, 8, 11, 18, 26, 48–9,

58, 474, 484, 486, 507, 529, 1012,
1015, 1040

invertase 368, 378, 412, 414–15,
1080

ionisation constant 2, 6, 10, 14, 22, 28,
32, 36, 46, 52, 56, 78, 92, 102, 106

ions, polyvalent 743
iota-carrageenans 694, 696, 698–9, 704
Iridaea spp 696, 700, 704, 708
iron 11, 23, 82, 138, 270, 314, 532,

631–5, 657, 1062, 1064, 1085
reduced elemental 630, 632, 634,

656–7
iron absorption 630, 632, 634, 656
isoamylase 416–17
isomalt 976–7, 992, 1022–3, 1049,

1064

jams 4, 15–17, 23, 29–30, 33, 38,
40–41, 47–8, 53, 57–8, 434, 504,
611, 826–7, 1026–7

jellies 4, 17, 29, 33, 47–8, 53, 57, 488,
504, 508, 528, 611, 757, 792–3,
1032

sweetened 16, 912
jet cooking 366, 370, 376, 402

kappa-carrageenans 694, 696, 700,
702–3, 708, 716–17

karaya gum 724, 732–3, 748
Kluyveromyces spp 378

L-ascorbic acid 60–2, 90, 598–9, 602,
1063

L-cysteine hydrochloride 558, 560–61,
574

L-tartaric acid 92–3, 489, 522, 526,
528–9, 881, 899

label 573, 992, 995, 1040–41, 1050,
1065–6

laccase 418–19
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lactate, ferrous 28, 30–31, 630, 632,
634, 656

lactic acid 28–31, 488–9, 503, 514, 520,
522, 526, 529, 792–3, 950–51

lactose 975, 1026, 1029–31, 1048,
1071

lake form, insoluble 163
lamb 16, 40–42
lambda-carrageenans 694–6, 700, 704,

706–8
laminera hyperborea 687, 689, 691, 745
lard 17, 33, 37–8, 42, 504, 882, 959
leaf 110–11, 218–19, 290–91
lecithin 67, 96, 99, 334–5, 346, 352
legal definition 696, 700, 704, 708
legislation 138, 270, 314, 715
licorice 468, 492, 494, 1014–16
licorice aftertaste 532, 1084–5
licorice extract 492, 496, 1016
licorice root 532, 1016, 1018
licorice root extract 492, 494, 496, 532
light 67, 98, 135, 159, 163, 167, 199,

208, 211, 526–8, 636, 658, 660, 662,
666–8

liqueurs 219, 291, 1014
liquid

alcohol-soluble 255
amount of 622, 650, 658, 660, 662,

678
colourless 2, 590, 754, 776, 916, 948,

952, 954, 956, 966, 970
enzyme/enzyme 366, 370, 402
flammable 918, 936, 949, 953

liquid form 127, 469, 585, 590, 595,
1032–3, 1048, 1061

liquid/powder 384, 400, 432, 434
locust bean gum 685, 692, 695, 699,

703, 712, 716, 720–21, 726, 728,
730, 734–6, 738, 750, 1085

lycopene 238–40, 247

magnesium 11, 23, 404, 517, 585,
638–9, 641, 686, 688, 690, 718, 732,
744, 748, 1005

magnesium phosphate 36, 39, 43
magnesium sulphate 498–500, 509,

638, 640
malic acid 32–4, 489, 502–4, 522, 526,

528–9, 793
malt beverages, fermented 786–7, 869
maltitol 977, 1032–3, 1035, 1042
maltose 366, 370, 376, 402, 444, 576,

1000, 1036
manganese citrate 14, 17–18, 894
manganese glycerophosphate 36, 39
mannitol 626, 1023, 1038–41, 1059,

1065, 1067, 1069
mannuronic 686, 688, 690, 744, 746
manufacturers 33, 570, 574, 580, 696,

700, 704, 708, 999, 1051, 1097
margarine 7, 15–17, 29, 37, 57, 63, 71,

75, 85, 99, 334, 339, 342–3, 356, 892
acidify 17, 30

marshmallows 1056, 1058, 1067
mash 366, 370, 376, 402
match 696, 700, 704, 708
material, insoluble 724
maturing 536, 542, 546
meal replacements 599, 616, 644, 646,

654, 664, 666, 672
meals 545, 547, 553, 555
meat 23, 26, 36–7, 40, 90–91, 384, 400,

432, 507–8, 808–10, 832–3, 836–7,
850–51, 856–7, 1071–2

comminuted 26, 599

dried 16–17, 71, 75, 99
goat 40–42
prepared 1067
preserved 754, 917, 939
spreads/simulated 630, 632, 634, 656

meat food products 15–16, 23, 26, 30,
37, 39–42

meat food sticks 29–30
meat loaves 40–42
meat products 3–4, 7–8, 11, 17, 29–30,

48, 51, 61, 67, 457, 521, 523, 527,
644, 909

meat toppings 40–42
meatballs 71, 75, 84–5
MEC (methyl ethyl cellulose) 692–3,

726–31, 736–9
medium polarity 322, 327, 330, 332,

334, 344, 354, 360
melting points 36, 46, 50, 536, 540,

542, 544, 546, 548, 550, 552, 554,
556, 558, 560

metal ions 79, 85, 128, 1062, 1064
methanol 464, 484, 524, 529, 742, 777,

798, 935, 949, 952–4, 977, 986, 991,
993, 1010

cold water alcohol acetone ether
boiling water 522

methyl cellulose (MC) 692–3, 722,
724, 726–31, 736–40

methyl celluloses, carboxy 726–31,
736–9

methyl ethyl cellulose 692–3, 728, 730,
736–9

microbiological spoilage 975–6
microcrystalline cellulose 711, 740–41
migrating 11, 16–17, 39–42, 47–8
milk 4, 15, 17, 378, 386, 392, 554,

622–4, 650, 658, 660, 662, 678, 795,
858

acidified low-fat 3, 7, 15, 23, 26, 29,
33, 37, 53, 57

acidified skim 3, 7, 15, 23, 26, 29, 33,
37, 53, 57

evaporated 41, 53, 865, 887, 909
minerals 468–9, 496, 585, 595,

599–600, 602–3, 605, 607–9, 611,
613, 629–35, 641–2, 647–8, 655–9,
667–70

mints 503, 1094–5
miscible 283, 287, 456, 488, 784,

916–17, 922–3, 927, 932, 934, 936,
939, 949–50, 952–3, 966–8

mixed carotenes 175, 235, 239, 242–3,
247

mixes 524, 527, 899, 969, 974, 976,
980, 990, 996–7, 1030, 1066,
1076–7

dessert 888, 980, 990, 996–7,
1076–7

dry 53, 67, 118–19, 178–9, 294–5,
468, 502, 990, 1094

topping 990, 996–7, 1076–7
monobasic

calcium phosphate 610, 612, 614,
618, 620, 872–3

potassium phosphate 904–5
monoester 318, 338–9, 342–3
monoglycerides 339–40, 343–4, 1087

distilled 322, 344, 350, 354
monohydrate salt 1026–7
monostearate 338, 348, 357, 360, 362,

958
mould growth, control 47–8, 51
mouthfeel properties 1022, 1026
Mucor miehei 420, 480

natural antioxidants 61, 88, 94, 97, 99
natural polysaccharides 685, 687, 689,

691, 715, 719, 721, 723, 725, 733,
735, 743, 745, 751

natural sweetener 988–9
neutral pH 11, 598, 608, 668, 771, 780,

782, 786, 795–6, 817, 823–4, 847,
854

niacinamide 644–7
nicotinic acid 644–7
nisin 771, 800–801, 817, 847, 854
nitrite 61, 810–11, 813, 838–9, 841
nitrogen 320, 394, 448, 452, 590–91
non-alcoholic beverages 7, 16–17, 33,

48, 71, 75, 85, 93, 386, 390, 406,
434, 450, 469, 1014–16

non-crystallising 1057, 1059, 1061
norbixin 122–4
norbixin water-soluble 123
novel carrageenans, characterization

of 696, 699, 704, 707
novel foods 981, 999, 1007, 1017,

1044, 1054, 1073, 1079, 1089
nutrient, yeast 37–8, 47, 498–9, 501,

554, 620
nutrient supplement 16, 23, 29–30,

38–9, 41, 90, 472, 499–500, 509
nutritional additives 600, 603, 605, 607,

609, 611, 615, 617, 619, 621, 623,
625, 627, 641–2, 669–70

nutritive additives 597–8, 602, 606,
608, 610, 612, 614, 616, 618, 620,
622, 624, 626, 628, 630

nuts 2, 6, 10, 14, 20, 22, 26, 28, 30, 32,
56, 67, 96, 318–19, 997

odourless 14, 53, 84, 90, 92, 96, 310,
438, 466, 470, 472, 478, 484, 826,
1026

oil content 48, 68, 71, 85, 642
oil-in-water 604, 1064
oil-soluble 183, 191
oil-soluble annatto butter colour 930,

967
oils 3–4, 7, 135, 238–9, 390, 408, 434,

604, 650, 676, 678, 881–2, 892,
898–9, 917

castor 930–31
yellow 658, 660, 662

oily blends 622, 642, 650, 658, 660–63,
678–9

oily liquid 46, 820, 942, 944, 962,
968

oleomargarine 7, 15, 17, 29–30, 37, 57,
804, 818, 869, 892, 920

optical rotation 1039–40, 1065
oral route 4, 8, 18, 21, 24, 30, 33, 42,

48–9, 53, 58
organic acids 5, 8, 12, 19, 21, 24, 27, 31,

34, 44, 49, 51, 54, 58, 489
oxidative rancidity development 63, 71,

74, 85, 94, 98
oxygen 61–3, 167, 406, 410, 418,

532–3, 590, 599, 622, 628, 636, 658,
660, 662

ozone 584, 594–5

packaging gas 582, 585, 588, 592
packaging materials 38–9, 41–2, 67
palmitate, ascorbyl 62–3, 88, 96, 99,

602–4, 661, 663
pancreas 366–7
pancreatic 394–5, 452–3
pancreatic lipase 420–21
paperboard products 11, 40, 42, 1065
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parabens 780, 782, 795–6, 822–4
pasta 323, 339, 604, 623, 642, 644, 646,

664, 666, 672
pasteurised process cheese 3, 15–17,

29, 37, 39–42, 47–8, 57–8
pastries 544, 780, 782, 794, 796, 822,

824, 1063
patent blue 145, 223, 227, 250–51
pectins 15, 503, 686, 688, 690, 712,

742–4, 975, 1048, 1085–6, 1095
Penicillium funiculosum 390
Penicillium notatum 406
pentosanase 408, 570–71, 580
peppermint 532, 1085
pH, low 381, 386, 686, 688, 690, 694,

698, 702, 706, 712, 716, 744, 746,
800, 1076

pH control agent 3–5, 7–8, 16–17,
23–4, 26–7, 29–31, 33–4, 37, 39,
49–51, 53–4, 57–8, 456–7, 489,
526–9

pH optimum 366, 368, 370, 372, 376,
378, 380, 382, 384, 386, 388, 390,
394, 795–6, 823–4

Philippine Natural Carrageenan 694,
698, 702, 706

phosphate 7, 30, 39–42, 456, 521, 555,
630, 632, 634, 656, 868–9, 903, 905,
909, 911

phosphoric acid 36–7, 39, 41–3, 67,
529, 881, 892, 898–9, 1071

pickles 2, 6, 14, 28–30, 36, 39–42, 52,
91, 106, 764, 804–5, 828–9, 916–17,
974, 1071–2

pigment, insoluble 299, 311
pigment concentration 123
pizza crust 47–8, 935
polarity, low 318, 334, 339, 343, 350,

356
polydextrose 710, 714, 722, 724, 740,

976, 1023, 1095
polymeric coatings 7, 11, 16–17, 23,

38–9, 41–2
polymers 698, 702, 706, 716, 718, 743,

748
polyols 975, 1022–4, 1027, 1029, 1033,

1036, 1048, 1062, 1066, 1069–70,
1085, 1095

polyphenolics 450, 630, 632, 634, 656
polysaccharides 683–6, 688, 690, 692,

694–6, 698–700, 702–4, 706, 712,
714, 716, 718, 720, 722–4, 726

natural sulphated 696, 700, 704, 708,
717

polysorbates 235, 287, 334, 348–9,
356, 361, 695, 699, 703, 707

ponceau 103, 107, 115, 128, 131, 159,
163, 171, 203, 258–9, 271

pork 16, 40–42, 99
potassium 3–4, 11, 18, 23, 30, 49, 58,

352, 509, 532, 686, 694–5, 698–9,
702–3, 716

acesulfame 978
potassium acetate 2, 4, 802–3, 863
potassium alginate 687, 689, 691,

744–5, 747
potassium bitartrate 56–8
potassium bromate 572–3
potassium citrate 17–19
potassium glutamate 474, 484, 506,

512–13
potassium glycerophosphate 36, 39
potassium ions 695, 699, 703, 976
potassium lactate 28, 30–31, 514–15,

520

potassium nitrite 812–13, 839–40
potassium phosphate 36, 39, 43
potassium propionate 46, 48–9, 771,

814, 817, 847, 854
potassium salts 352, 694, 698, 702, 706,

718, 816, 974, 978, 982, 1005
potassium sorbate 771, 816–17, 847,

854, 975–6, 1065
potency 532, 600, 603, 605, 607, 609,

617, 627, 637, 642, 648, 650, 652,
667, 669–70

poultry 2, 6, 10, 14–16, 22–3, 26, 28,
30, 32, 36–7, 39–42, 46, 50, 52,
838–9

poultry carcasses 39–42
poultry fats 16–17, 33, 37, 71, 99
poultry food products 30
powder

effervescent 680, 1038–9
orange 604–5, 666
yellow 314, 608, 686, 688, 690, 694,

698, 702, 706, 716, 744
powder forms 119, 127, 131, 179, 295,

468, 600, 606
powdered form 175, 179, 187, 195,

255, 469
precipitate 119, 179, 203, 295, 905,

1015
insoluble 526

pregastric esterase 420
preparation, active 564, 566, 568, 570,

580
process, alternative 696, 700, 704, 708
processing 23, 40–42, 96, 328, 367–8,

371, 375, 377, 379–80, 382, 384,
393–4, 403–4, 407–8, 421–2

prochymosin 392
production 53, 57, 335, 370–71, 380,

412, 416, 434, 468, 560, 899, 975,
1061–3

products/edible oils 2, 6, 10, 14, 22, 28,
32, 36, 50, 52, 56, 338, 650

products/fruit 2, 6, 10, 14, 22, 26, 32, 56
propellant 584–5, 590–91, 593
properties

bulking 729, 731, 736
compression 468, 1039
emulsifying 729, 731, 736
flavour-enhancing 991, 1085
functional 499, 713, 715–16, 743
rheological 351, 564, 568
similar 729–31
special biological 1039
surface-active 746, 1062
suspending 729, 731, 736
whipping 420, 975–6

propionic acid 46–9, 503, 755, 763,
771, 817, 820–21, 847, 854

propyl-4-hydroxybenzoate 822–5
propylene glycol esters of fatty

acids 350–51
propyleneglycol alginate 746–7
protease 366, 378, 380, 382, 388, 390,

402, 412, 414, 416, 420, 426, 442–4,
448, 574–5

protein products 695, 699, 703, 707
proteinaceous foods/meat 384, 400,

432
provitamin a/food orange 64, 604
puddings 3, 7, 11, 33, 37–8, 48, 57, 93,

503–4, 517, 524, 527, 978, 994,
1014–15

pump level 30, 39–42, 521
purification 236, 696, 699, 704, 707
purity 340, 343, 978, 1061, 1070, 1074

purity criteria 319, 321, 323, 325, 327,
333, 335–6, 339, 343, 345, 347, 349,
351, 357–8, 363–4

rat 4, 8, 18, 21, 24, 30, 33, 42, 48–9, 53,
58, 328, 610, 623, 1004–5

ratio 780, 782, 795–6, 823–4, 928, 954,
992, 1048–9

mannose 720–21, 734–5
ratio of mannuronic 686, 688, 690, 744,

746
RDA 599, 603, 607–8, 611, 613, 619,

621, 623–4, 627, 629, 631, 633, 635,
637, 659–60

recommended daily intake 602–3, 608,
611–12, 614, 619, 621, 623–4, 629,
631, 633, 635, 637–8, 641, 657,
659–60

recommended daily intake of
persons 599, 605, 616, 642, 644,
650, 670

red colour 128, 199
red powder 106, 230, 258, 262, 270
reduction of maltose 366, 370, 376, 402
release agent 318, 334, 638, 640, 930,

958, 1041, 1066–7
residue 368, 858, 946–7, 949, 953, 957,

1033, 1040, 1059–60
resinous, production of 7, 11, 16–17,

23, 38–9, 41–2
resistant 150, 1023, 1062, 1076–7,

1095
respiratory sensitisation 561–2, 564,

566, 568, 570, 574, 576, 580
restoration 602, 606, 608, 610, 612,

614, 618, 620, 622, 624, 626, 628,
630, 632, 634

restrictions 108, 112, 116, 124, 142,
146, 154, 172, 204, 212, 220, 224,
227, 1041–2, 1066–8

retail establishment 1050–51
retinol 658–9, 661–3
Rhizopus spp 370–71, 390, 402, 420,

434
Rhodophyceae 685, 696, 700, 704, 708,

717
riboflavin 199, 267, 274–6, 278–9, 303,

664–7
riboflavin-50-phosphate 275, 278–9,

664, 666
riboflavin-50-phosphate sodium

salt 664, 666–7
routes, subcutaneous 4, 18, 49, 472,

482, 496, 498, 509, 523, 526, 925

saccharin 486–7, 533, 890, 976–7, 992,
1003–4, 1023, 1039, 1046–54,
1058, 1077, 1085–6

saccharin salt 1050, 1053
saccharin sweetener 1006, 1052–3
Saccharomyces spp 368–9, 378, 382–3,

414–15
salt substitutes 466, 484–5, 508–9, 512,

533, 1084, 1087–8
salts 3, 11, 16, 18, 46, 48, 78–9, 526,

532, 540, 742, 827–8, 1006,
1049–50, 1052

ammoniated 1014–15, 1017
monovalent 686, 688, 690, 744

saponification value 319, 325, 330,
333, 349, 357

sauces 2–3, 6, 14, 28, 36, 51–2, 162,
194, 334, 674, 869, 974, 990,
1032–3, 1056

seafood products 258, 1056
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seafood products/meat 106, 162, 174,
198, 242, 246, 298, 302

seasonings, sweetened 997, 1076, 1078
seaweeds 696, 700, 704, 708

red 696, 700, 704, 708
sequestrant 3, 7, 15–17, 26, 38–42, 51,

57, 63, 93, 472, 880–81, 894,
898–900, 906–10, 914

shortening 17, 33, 37, 42, 67, 71, 343,
350, 360–1, 504, 882, 920, 959

SHPs (starch hydrolysis products) 710,
740

side activities 366, 368, 370, 372, 376,
378, 380, 382, 386, 388, 390, 394,
396, 400, 402

snack foods 4, 7, 11, 51, 642, 723, 997,
1076, 1078

snacks 94, 96, 98, 339, 604
sodium acetate 2, 4, 15, 802, 826–7,

834, 863
sodium acid pyrophosphate 36, 40, 43,

554, 578–9
sodium alginate 29–30, 687, 689, 691,

745, 747
sodium aluminum phosphate 36, 40, 43
sodium ascorbate 16–17, 60, 90–91,

668–9
sodium bisulphite 766, 774, 808,

832–3, 836, 850, 856
sodium chloride solution 103, 107, 111,

115, 119, 123, 127, 131, 135, 138,
141, 145, 149, 153, 159

sodium citrate 15, 17–18, 489
sodium cyclamate 977, 992, 1002–4
sodium diacetate 50–51, 827, 834–5,

863
sodium fumarate 22–4
sodium iron pyrophosphate 630, 632,

634, 656
sodium lactate 28, 30–31, 489, 498,

509, 520–21
sodium metaphosphate 36, 40–43
sodium phosphate 36, 41, 43, 899,

902–3, 905, 909, 911
sodium polyphosphate 36, 41–2,

910–11
sodium propionate 46–9, 771, 817,

844–5, 847, 854
sodium pyrophosphate, ferric 36, 39
sodium saccharin 992, 1047
sodium saccharinate/aspartame 992
sodium salt 3–4, 18, 21, 30, 47–9, 250,

694, 698, 702, 782, 794, 796–7,
824–5, 1003–4, 1046

sodium tartrate 56–8, 92, 912–13
sodium tripolyphosphate 36, 40–43,

899, 1065
softener, crumb 322, 354, 360
solubiliser 348, 960
solubility 684, 692, 714, 720, 726, 728,

730, 734, 736, 738, 750, 976–7,
991–2, 1022, 1061–2

good 975, 1027, 1085
high 1062, 1097
low 23, 874, 1039, 1071
optimum 694, 698, 702, 706, 732

solvents 915–16, 918, 920, 922, 924,
926, 928, 930, 932, 934, 936, 942,
944, 962, 966–8

sorbic acid 456, 770–71, 816–18,
846–7, 852–5

sorbitol 927, 939, 967, 976–7, 992,
1023, 1027, 1040, 1042, 1048–9,
1056–9, 1061–7, 1069, 1085,
1095

sorbitol solution 1056, 1059–61, 1064,
1068

sorbitol syrup 1057, 1061
soups 51, 442, 604, 664, 666, 672, 674,

721
source, specified 367–8, 371, 374,

377–8, 380, 382, 384, 386, 388,
391–2, 394, 396, 398, 403–4, 421–2

source of nitrite 811, 813, 839, 841
soya bean 376
soybean oils 66, 70, 74, 85
spice/flavour 282, 288
spice oleoresins 918, 949, 953–4
stability 82, 123, 129, 163, 167, 187,

191, 195, 223, 263, 362, 566, 624,
1003, 1059

stability of protein products 695, 699,
703, 707

standards 216, 787, 978, 980, 993,
996–7, 1077–8

starch hydrolysis products (SHPs) 710,
740

starch liquefaction 366, 370, 376, 402
starches 40, 366, 370, 376, 382, 390,

396, 402, 416, 424, 526, 556–7, 562,
692, 1065

conversion of 366, 370, 376, 402
gelatinised 370–71, 380

starches/alcoholic 366, 370, 376, 402
stearate 318, 324, 326, 332, 336, 350
stearyl citrate 14, 17, 19, 882
steviol 1070–71
stevioside 533, 992, 1049, 1070–71,

1073–4, 1077, 1085, 1089
structures 129, 288, 560, 685–6, 688,

690, 694, 716, 721, 732, 735, 742,
744, 746

crumb 344, 366, 370, 376, 402, 564,
570, 572, 580

substituents 686, 688, 690, 742, 744,
746

substitutions, molar 726, 728–9, 731
succinic acid 52–3, 489, 503, 522–3,

526, 529
succinic anhydride 52–3
sucralose 468, 482, 486, 524–5, 532,

1049, 1076–9
sucrose 468–70, 532–3, 976–7, 991–2,

1002–5, 1014–15, 1022, 1026–7,
1032–3, 1046–9, 1070–71, 1076–7,
1079–82, 1084–6, 1094–5

sucrose equivalence 976, 991
sucrose esters of fatty acids 362–3
sucrose range 1084
sucrose solution 103, 107, 111, 115,

119, 123, 127, 131, 135, 138, 141,
145, 163, 468, 1022

sugar alcohols 976, 1048, 1097
hexahydric 1042, 1069

sugar beets 368, 743
sugar confectionery, hard 111
sugar-free jams 974, 976
sugar solutions, hot concentrated 694,

698, 702, 716
sugar substitutes 469, 492, 496, 503–4,

871, 978, 995, 1017, 1039, 1050,
1058, 1094

sugarless 1039–40, 1065, 1070–72,
1095

sugars
production of 368
reducing 374, 1033, 1059–60
surface-colour 219, 291

sulphates, ferrous 630, 632, 634–5,
656

sulphur dioxide 150, 153, 560–61,
766–7, 771, 774, 776–7, 808–9, 817,
832–3, 837, 847, 850–51, 854,
856–7

sunlight, direct 918, 946, 954, 956, 960,
962

sunset yellow 123, 135, 167, 175, 215,
235, 239, 243, 247, 283, 298–9

suppress pungent flavours 1070–72
surface-active agent 17, 57, 333, 339,

343, 355, 468–9, 492, 494, 496,
516–17

suspensions 122, 134–5, 175, 206–7,
239, 242–3, 311, 366, 1058, 1063–4

oily 604–5
sweet sauces 3–4, 689, 691, 721, 863,

978
sweetened fruit jelly 15, 17, 23, 29–30,

33, 38, 40–41, 47–8, 57
artificial 57–8

sweeteners 973–6, 980–2, 990–1000,
1002–4, 1006–8, 1016–18, 1022–4,
1034–6, 1038–42, 1046–8, 1052–4,
1066–8, 1076–80, 1084–90, 1094–8

intense 470, 991, 1004, 1022–3,
1027, 1033, 1039, 1048, 1058

non-nutritive 469, 492, 496, 524,
532, 986, 1017, 1040, 1048–9, 1085

sweetening power 1022, 1027, 1032–3,
1038, 1057, 1095

sweetness 414, 468–9, 504, 532–3,
562, 975, 989, 992, 1002–4, 1015,
1044, 1048–9, 1063–4, 1084–6,
1094–5

sweetness intensity 975, 977, 1002–3,
1022, 1026, 1047, 1071, 1077

sweetness quality 1002–4, 1047
synergistic interactions 718, 720, 734,

750

table-top sweeteners 992, 997, 1002,
1026, 1046, 1048, 1056, 1058,
1070–72, 1076

tablets 394, 448, 452, 509, 975, 994,
1006, 1039, 1048, 1053, 1059, 1063

tartaric acid 7, 23, 56–8, 92, 336, 364,
503, 914, 975

tartrates, potassium acid 56–8
tartrazine 199, 215, 243, 267, 275, 279,

283, 302–3
taste 48, 468, 506, 532–3, 755, 763,

785, 793, 803, 827, 835, 976, 1014,
1070–71, 1084–6

tasteless 310, 516, 582, 610, 612, 614,
618, 620, 626, 630, 632, 638, 874

TBHQ (tert-butylhydroquinone) 67,
71, 74–5, 85

tea 3, 390, 532, 928, 936, 940, 949, 956,
967, 969, 978, 994, 1056, 1063

tea beverages 990, 993–4
temperature optimum 366, 368, 370,

372, 376, 378, 380, 382, 384, 386,
388, 390, 394, 396, 398

temperature/pH combinations 536,
552, 684, 686, 688, 690, 692,
694, 698, 702, 706, 710, 712, 714,
716

temperatures
ambient 1085
elevated 469, 694, 698, 702, 706,

712, 714, 716, 736, 750, 1003, 1077
function of 1022, 1027
gelation 743
high 128, 346, 729, 731, 736, 800,

879, 967, 992, 1076, 1086
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low 503, 590
refrigerated 623, 629

tetrasodium pyrophosphate 36, 42–3
thaumatin 468, 482, 486, 492, 494, 496,

524, 532–3, 975, 977, 1044, 1073,
1084–5, 1087–9

thiamin 670, 672, 674, 767, 774, 809,
833, 837, 851, 857

thiamin hydrochloride 672–4
thiamin mononitrate 672, 674–5
thickener, natural 685, 695, 699, 703,

707, 713, 715, 719, 723, 733, 751
thickening agent 509, 517, 686, 688,

690, 692, 695, 698, 702, 706, 714,
716, 718, 720, 728

thiodipropionic acid 48–9, 67
tobacco 5, 8, 12, 19, 21, 24, 27, 31, 34,

44, 49, 51, 54, 58
tocopherols 96–9, 135, 159, 208, 244,

604, 622, 642, 650, 658, 661, 663,
869

toothpaste 979, 1056, 1062–3,
1084–5

toppings 3, 319, 729, 731, 736, 780,
782, 794, 796, 822, 974, 978, 994,
996–7, 1076–7

total colouring matter 106, 114, 140,
144, 149, 152, 202, 206, 222, 226,
230, 250, 258, 266, 278

total sugars 1059–60
toxicology 68, 72, 593, 599, 610, 623,

632, 634, 636, 659–60, 662, 680,
1092

transferase 378
trehalose 1092
tribasic 36, 38–9, 41, 43, 898

calcium phosphate 610, 612, 614,
618, 620–21, 874

Trichoderma spp 390–91
Trichoderma viride 370–71, 382
triethyl citrate 14, 17, 19, 970–71

ultrafiltration 374, 410, 416, 418
unstandardised foods 351, 457, 509,

520, 529, 579, 585, 591, 867, 871,
889, 892, 905, 909, 917

usage level 71, 536, 540, 570, 572, 574,
580, 599, 642, 664, 666, 668, 672,
687, 747–8

value, hydroxyl 330, 347, 349, 357, 361
vapour pressure 2, 6, 10, 20, 37, 46,

102, 106, 110, 114, 118, 122, 127,
130, 134

vegetable carbon 139, 310–11
vegetable juices 128, 184, 240, 366,

370, 376, 390, 402, 430
vegetable products 524, 737, 1076,

1078
vegetables 2–3, 6, 10, 14, 20, 22, 26, 28,

30, 32, 56, 434, 503, 800, 870–71
canned 29, 865, 867, 879

viscosity 320, 684, 686, 688, 690, 692,
712, 714, 722–3, 726, 728–32, 736,
744, 746, 1059

viscosity of mash 366, 370, 376, 402
viscous properties 720, 734
vitamin 63–4, 599–600, 602–3, 605, 608,

623–4, 629, 642, 650, 659–60, 662,
668–9, 676, 678, 1038–9

vitamin b1 672, 674
vitamin b2 275, 279, 665–7
vitamin b6 652, 654
vitamin b12 627
vitamins 599–600, 602–3, 605–9,

611–15, 617–19, 621, 623–5, 627,
629, 631, 633, 635–9, 641–2,
659–63, 667–70

water
antioxidant/boiler 850
boiling 464, 508, 529, 1016, 1047
bottled 30, 595
cold 356, 474, 578, 684, 695, 698–9,

702–3, 706, 714, 716, 718, 720, 726,
1015, 1085

cold deionised 686, 688, 690, 744
hot 348, 356, 474, 548, 604, 614,

684, 692, 728, 730, 736, 780, 782,
795–6, 823–4

pure 157
spring 585, 595

warm 119, 179, 295
water alcohol 990
water-correcting agents 457, 489, 499,

504, 509, 520, 529
water-dispersible forms 175, 183, 191,

235, 239, 243, 247
water droplets 324, 343
water extracts 696, 700, 704, 708, 1016
water-in-oil emulsions 346, 356
water-insoluble bright-red food

colour 231
water retention 469, 881
water solubility, high 150, 153, 1069
water soluble 123, 187, 195, 565, 664,

666, 672, 674
water-soluble 107, 115, 119, 128, 145,

150, 153, 171, 179, 187, 203, 227,
251, 259, 295

water-soluble catechins 94
water-soluble form 163
water-soluble gelatin, cold 975
water-soluble solutions 163
water-soluble tragacanthin 748
water-soluble vitamins 1003
wheat flour 38, 540, 542, 547, 549,

551–3, 566, 568, 570, 574, 576,
580

hard 538
white granular powder 540, 542, 578,

902
white/off-white powder 714, 718, 722,

724, 732, 748, 750
wine 16–17, 33, 57, 370, 384, 402, 406,

434, 489, 503, 526–9, 585, 595,
598–9, 776–7

xanthan 686, 688, 690, 692, 695, 698,
702, 706, 712, 714, 716, 719–20,
734, 750–51, 1085–6

xylitol 533, 992, 1023, 1049, 1094–7

yeast food 29, 38, 464, 508–9, 540, 552,
610, 618, 874, 902, 905

yellow colours, insoluble 315

zinc 472, 681
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