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Abstract: Exposure assessment of synthetic food colours in different age and
socioeconomic groups of consumers revealed that on average intake of food com-
modities, only Erythrosine exceeded the acceptable daily intake (ADI) limit in the
1-10 and 11-20 years age groups through sugar toys on both normal (19-115%)
and festive occasions (8-236%). However, on maximum likely intake of foods, Sun-
set Yellow FCF, Tartrazine, Carmoisine and Erythrosine were found to exceed the
ADI limits several times, ranging between 14-1, 138% in 1-10 year and 45-765%
in 11-20 year age subjects. Among foods predominantly consumed by children,
crushed ice, ice-candy, ice cream, beverages, sweets and sugar toys were identi-
fied as the culprits leading to excessive intake of colours. The permitted levels of
colours allowed in food commodities, need to be reviewed periodically and should
be governed by technological necessity and the consumption profiles of the food
commodity so that colours do not cross the prescribed ADI-based safety umbrella

and pose a threat to vulnerable populations.
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vulnerable consumers.

INTRODUCTION

Food intake studies are carried out for the
formulation of nutrition policy and food
chemical intake assessments (Gibney, 1999).
Dietary pattern provides the background
information to determine the maximum
permitted level (MPL) for the approval for
use of a chemical or an additive in food
(Miguel, 1998). Also, the intake data forms

the baseline information for implementing

monitoring programmes to update the
available knowledge on the safety of current
exposure to potentially harmful substances
in foods or the risk of unbalanced diets
(Conacher etal., 1989; Gilsenan et al., 2003;
James et al., 1998; Turrini et al., 1991).

Although, additives are required as tech-
nological necessities for certain desirable
characteristics in foods, there has been
a constant concern about the potential
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toxicological risk associated with daily expo-
sures to these chemicals in the diet. The
safety assessment of approved food additives
is ensured by national and international
bodies such as the Scientific Committee
on Food Additives (SCF) in the European
Union, US-FDA and the FAO-WHO Joint
Expert Committee on Food Additives
(JECFA) (Burdock, 1996). The outcome of
such a risk assessment is the derivation of an
acceptable daily intake (ADI) value of that
particular additive. The ADI value serves as
an upper limit and refers to the amount of
the food additive that can be taken daily in
the diet, over a lifetime, without any health
risk. Thus, if the intake of an additive is well
within its ADI, it is reasonable to assume
that there is no cause for concern. However,
if intake exceeds the ADI limit, it is then
necessary to take remedial measures such
as to reduce levels of the additive in foods
or reduce the range of foods in which this
additive is permitted.

The calculation of an ADI is followed
by the authorisation for use of the additive
in different foodstuffs and their potential
intake (Fondu, 1992). Thus, the intake stud-
ies are of fundamental importance to main-
tain adequate safety of foods (Lindsay, 1986;
Loukary et al., 1990; Macdonald, 1991).
Many of the developed countries have under-
taken national level surveillance to collect
information on food additive intakes (FSA,
20005 Leclercq et al., 1999, 2000; NZFSA,
2008; Rhodes et al., 1991). However, no
such organised programmes have been
launched by food regulatory authorities in
many of the developing countries.

Colours form a major class among food
additives in India and many location-based
studies on the pattern of use of colours have
been conducted which show product and
area specific variations in the use of colours
(Biswas et al., 1994; Dixit et al., 1995;
Jonnalagadda et al., 2004; Khanna et al,,

1973, 1985; Tripathi et al., 2007). Recently
in one study, exposure assessment to food
colours in a selected population around the
city of Hyderabad has been attempted (Rao
et al., 2004).

The ADI of the food colours recom-
mended by JECFA varies from 0.1 to 25
mg kg! body weight, that is, a difference of
250 times (JECFA, 2003). Against this wide
variation of ADI, fixing a uniform permis-
sible limit of 100 ppm for all food colours in
different foods under the Indian food rules
appears unrealistic (PFA, 2008). Primarily,
this is due to a lack of dietary intake data in
the Indian context. Hence, the actual intake
of colours from various coloured foods has
to be evaluated so as to evolve a scientific
yardstick to fix technology and safety-
based levels of colours on a commodity-to-
commodity basis. The study
describes the intake pattern of commonly

present

used synthetic colours through various food-
stuffs in different age and socioeconomic
groups of populations in order to identify
the typical foods and colours which have
scope for exceeding ADI limits and thus
need immediate attention.

MATERIAL AND METHODS
Reagents

Among the eight food colours permit-
ted in India, Carmoisine (CI 14720),
Erythrosine (CI 45430), Indigo Carmine
(CI 73015), Ponceau 4R (CI 16255),
Sunset Yellow FCF (SSYFCF) (CI 15985)
and Tartrazine (CI 19140) were purchased
from Hickson and Dadaji, Mumbai, India
while Brilliant Blue FCF (BBFCF) (CI
42090) and Fast Green FCF (FGFCF) (CI
42053) were gifted by Bush Boake Allen,
Chennai, India. Among the commonly
encountered six non-permitted colours in

India, Auramine (CI 41000), Blue VRS
(CI 42045), Malachite Green (CI 42000)
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and Orange II (CI 15510) were procured
from Vesco Products Co., Kolkata, India;
Metanil Yellow (CI 13065) was the prod-
uct from Lobachemie, Indoaustranal Co.
Mumbai and Rhodamine B (CI 45170)
was obtained from S.D.Fine Chemicals,

Mumbai, India.

ExelaR grade acetic acid and liquor
ammonia (specific. gravity 0.91) and HPLC
grade ammonium acetate were sourced
from Qualigens, Mumbai, India. GR grade
petroleum ether and trisodium citrate were
the product from Merck Limited, Mumbai,
India. HPLC grade acetonitrile was pur-
chased from Fisher Scientific, Fair Lawn,
New Jersey. Whatman Number 1 chroma-
tography grade paper was procured from
Whatman International Ltd., Maidstone,
England. All the other chemicals used in the
study were of analytical grade and obtained
from commercial sources.

Consumption survey of
coloured foods

This study was sponsored by Ministry
of Food Processing Industries (MFPI),
Government of India to assess intake pat-
tern of food colours from three locations of
the country namely, Lucknow, Hyderabad
and Mysore. Replicate analysis of the spiked
coloured food samples was first undertaken
as a part of an inter-laboratory quality assur-
ance programme among three participating
centres. The samples were exchanged and
the analysis of synthetic colours was under-
taken by each laboratory. The results were
comparable and hence for further analysis
the identified method was used.

The food consumption data were col-
lected through a household survey. As the
food intake pattern varies during normal
and festive occasions and to some extent
in two major seasons, the survey was con-
ducted during summer and winter (normal

period) and during festive occasions, for
example, Dussherra, Deepawali, Christmas,
Id, Holi and marriages, birthdays and vari-
ous celebrations. The target populations
covered during normal periods consisted
of 314 families from urban and 200 fami-
lies from rural areas comprising of a total
of 514 families with 2,771 subjects. The
distribution of chosen families and subjects
among each of the urban and rural setup
were based on monthly household income
and were subdivided into low income group
(LIG), middle income group (MIG) and
high income group (HIG). The LIG had
income up to Rs 10,000, MIG Rs 10,000~
25,000 and HIG above Rs 25,000. In urban
areas, 100 HIG, 114 MIG and 100 LIG
families comprising of 1,638 and in rural
populations, 100 families each of MIG and
LIG having 1,133 subjects were surveyed. In
festivals and special functions, 378 families
were taken covering 273 families with 1,442
subjects from urban and 105 families with
583 subjects from rural areas consisting of a

total of 2,025 subjects (Table 1).

These income groups were divided into
four age groups ‘1-10°, ‘11-20°, ‘21-30
and 31 years plus. The intake survey was
accomplished through the food frequency
recall (FFR) method (Burdock, 1996). The
tool employed during the survey was a food
frequency questionnaire (FFQ) to elicit
information on the habitual frequency of
consumption and approximate portion sizes
consumed by the individual members. In
each family, the mother was preferably inter-
viewed to give detailed information on intake
of coloured foods at the household level. The
questionnaire was designed to seek informa-
tion about the respondent’s name, age and
gender followed by the questions on the con-
sumption of specified foodstuffs including
the amount and frequency of the products
consumed. The brand of all the packaged
products consumed was noted including
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Table I Number of families and subjects surveyed from urban and rural populations to

assess intake of coloured eatables during normal periods and festive occasions
Urban Rural
Group Families Subjects Families Subjects

Normal periods

HIG 100 490 Nil Nil

MIG 114 582 100 553

LIG 100 566 100 580

Total 314 1638 200 1133

Festive occasions

HIG 73 357 Nil Nil

MIG 100 519 54 288

LIG 100 566 51 295

Total 273 1442 105 583

Note: HIG: High income group; MIG: Middle income group; LIG Low income group.

the variety and flavour, colour and package
size. In case of nonbranded or unpackaged
(loose) products, the displayed variety, fla-
vour, colour and quantity purchased (instead
of package size) were enquired.

Portion sizes or quantities of food items
consumed were recorded using standard stain-
less steel measuring vessels. This helped to esti-
mate the quantities of foods like halwa, kheer,
custard, etc. consumed at the household lev-
els. For beverages like bulk aerated drinks or
soft drink concentrates and squashes prepared
at home, the details of variety, type of colours
and quantities used visdavis demonstrated set
of standard measuring glasses were sought.
Information was also collected on the pat-
tern of usage of various colouring substances
employed in household cookery during nor-
mal periods and festive occasions. Statistical
analysis was carried out by Independent
Samples t test using Prism 3.0 software.

Usage pattern of colours in
food items

The type and actual quantity of colours
were analysed in 1,199 coloured foodstuffs
purchased from urban and rural areas of

Lucknow (Tripathi et al., 2007), and the
data were used for calculating the intake of
food colours as follows:

Actual intake of colour = I multiplied by
C and dividing the result by BW (mg kg
bwt)

here I = amount of coloured food con-
sumed (g or ml), C = conc of colour present
in food (mg kg!) and BW = Body weight.

The amount of intake of colours was then
compared with the ADI-based maximum
permissible limit of colour intake in differ-
ent age groups. The average body weight of
population surveyed was taken from body
weight for age chart of the National Centre
for Health Statistics, USA, due to absence
of anthropometrics data of Indian stan-

dards (Rao and Vijayaraghavan, 1996).

RESULTS

The percentage of households consuming
domestically cooked coloured food items in
urban/rural areas in normal periods and
in festive occasions is shown in Figure 1.
The percentage of urban families using
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individually bought colours in household
cooking in normal periods (39/314) was
found to be higher than rural families
(15/200). In both areas, use of colours
during festive occasions was substantially
higher compared to day-to-day use.

The average, minimum and maximum
amounts of various coloured food commodi-
ties consumed per day in both urban and
rural areas are given in Figure 2. There was
not much difference in the average consump-
tion pattern of the majority of commodity
groups in these two areas. The minimum
consumption of a coloured product was 5 g
in the case of hard-boiled sugar confectionery
(lemon drops) and sugar toys, 8 g for bakery
items, 10 g for jams and jellies (in urban pop-
ulation only) and savoury items and 20-50 g
for the rest of the commodities, except bev-
erages where a minimum daily consumption
of 200 ml was recorded. The maximum daily
consumption of an individual commodity
was 30-55 g in the case of savoury and hard-
boiled sugar confectionery (lemon drops).
For jams and jellies, bakery items and sugar
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toys the maximum intake ranged from 60 to
100 g per day. In the case of ice-candy/ice
cream, milk sweets, non-milk sweets, crushed
ice and beverages, the respective maximum
intakes were 110, 130, 150, 200 and 535 ¢
per day, respectively. Virtually no intake of
colours was noted through consumption of
jams and jellies in rural areas.

The range of average intake of colours
and respective percent saturation of ADI
in different age groups in normal periods
and festive occasions is given in Table 2. In
the 1-10 years’ age group, Erythrosine con-
sumption worked out to be higher than its
permissible ADI limit and exceeded it by
114.8%. The highest consumption level of
Sunset Yellow FCF (SSYFCF), Tartrazine,
Carmoisine, Ponceau 4R and Brilliant Blue
FCF (BBFCF) was found to be well within
the permissible ADI limits for various food-
stuffs, with a maximum level of 97% of ADI
for SSYFCF, 26% for Tartrazine, 35.7% for
Carmoisine, 22.6% for Ponceau 4R and
1.7% for BBFCF (Table 2). Also on the fes-

tive occasions, consumption of Erythrosine
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Figure |

Percentage of families consuming domestically cooked coloured food items in urban/

rural areas during normal periods and festive occasions (see online version for colours)

Note: Digits indicated in bars show the actual number of families using colours in domestically cooked food out of

total families surveyed in the respective group.
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Figure 2 Average consumption of various coloured food commodities by urban and rural popu-
lations (see online version for colours)

Note: Values above bar indicate range of quantity consumed (g or ml day™).

Table 2 Range of consumption of colours and percent saturation of their ADI limits on the basis

of average intake in normal periods and festive occasions

1-10 years 11-20 years 21-30 years 31 + years
Colours Amount ‘ % ADI Amount % ADI Amount % ADI Amount % ADI
consumed® exceedance consumed exceedance consumed exceedance consumed exceedance

Normal periods

SSYFCF 0.018-2.429 0.70-97.1 0.008-0.529  0.31-21.2 0.004-0.296 0.16-11.8 0.005-0.191  0.20-7.6
Tartrazine  0.056-1.952 0.74-26.0 0.017-0.425 0.22-5.7 0.007-0.237 0.09-3.2  0.016-0.228  0.21-3.0
Carmoisine 0.012-1.429 0.30-35.7 0.005-0.308 0.12-7.7 0.005-0.186 0.136-4.6  0.003-0.175 0.086-4.3
Ponceau 4R 0.013-0.009 0.38-22.6 0.006-0.242 0.15-6.1 0.004-0.267 0.11-5.0  0.007-0.188  0.16-4.6
Erythrosine® 0.003-0.214 2.86-114.8 0.001-0.119  1.35-19.2 0.001-0.04 1.0-40.3 0.0009-0.0169 0.96-67.7
BBFCF 0.007-0.219 0.06-1.7  0.003-0.133  0.02-1.0 0.002-0.093 0.02-0.7  0.002-0.085  0.02-0.6
Festive occasions

SSYFCF 0.015-0.337 0.61-13.5 0.007-0.157 0.29-6.3 0.004-0.113  0.15-4.5 0.004-0.121 0.14-4.7
Tartrazine  0.047-0.262 0.63-3.5  0.016-0.123  0.22-1.6 0.011-0.089 0.15-1.2 0.0153-0.094  0.20-1.2
Carmoisine 0.020-0.279 0.51-7.0  0.007-0.113 0.183-2.8 0.006-0.07 0.14-1.7  0.005-0.067  0.13-1.7
Ponceau 4R 0.014-0.229 0.34-5.7  0.005-0.11 0.12-2.7 0.003-0.074 0.08-1.9 0.003-0.072 0.078-1.8
Erythrosine® 0.005-0.338  5.2-236.0 0.002-0.125  1.73-25.0 0.07-0.08 70-80.6 0.0008-0.099  0.82-99.6
BBFCF 0.07-0.343 0.05-2.7  0.002-0.0165 0.02-1.3 0.002-0.119  0.01-0.9  0.002-0.126  0.01-1.0

* Amount consumed represents the average value of that group.
b Exposure to Erythrosine was statistically significant (p < 0.05).
Note: Range of consumption of colours are expressed as mg day! kg bwt™! (bodyweight).

was found to exceed the ADI by 236%. The
highest intake of the remaining colours was
well within the ADI limits, reaching only
13.5% for SSYFCF, 3.5% for Tartrazine,
7% for Carmoisine, 5.7% for Ponceau 4R

and 2.7% for BBFCF (Table 2).

In the 11-20 years age group, only the
intake of Erythrosine was found to exceed

the ADI levels, exceeding it by 19.2%. The
percent saturation of the ADI limit was
21.2% for SSYFCEF, 5.7% for Tartrazine,
7.7% for Carmoisine, 6.1% for Ponceau
4R and 1.0% for BBFCF in 11-20 years
age group. Also on festive occasions, the
intake of Erythrosine through sugar toys
was found to exceed the ADI limit by 25%.
The highest consumption of the remaining
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colours was well within the permissible ADI
limits reaching only a maximum of 6.3%
for SSYFCF, 1.6% for Tartrazine, 2.8%
for Carmoisine, 2.7% for Ponceau 4R and

1.3% for BBFCF (Table 2).

In the 21-30 years age group, the percent
saturation of the permissible ADI limit was
11.8% for SSYFCF, 3.2% for Tartrazine,
4.6% for Carmoisine, 5.0% for Ponceau 4R
and 0.7% for BBFCF. On festive occasions,
the highest consumption of all colours was
found to be well within the ADI limits reach-
ing 4.5% for SSYFCF, 1.2% for Tartrazine,
1.7% for Carmoisine, 1.9% for Ponceau
4R and 0.9% for BBFCF. The saturation
of ADI for Erythrosine on normal and fes-
tive occasions was the highest and ranged

between 40.3% and 80.6% (Table 2).

In the age group of 31 years and above
all the colours consumed were within the
ADI limits. The percent saturation of ADI
were 7.6% for SSYFCF, 3% for Tartrazine,
4.6% for Ponceau 4R, 4.3% for Carmoisine
and 0.6 % for BBFCF. Also on the festive
occasions, the highest consumption of all
colours was found to be well within the

ADI limits, reaching to, 4.7% for SSYFCEF,
1.2% for Tartrazine, 1.7% for Carmoisine,
1.8% for Ponceau 4R and 1.0% for BBFCF.
Here also the maximum Erythrosine intake
during both normal and festive occasions

ranged between 67.7% and 99.6% of ADI
(Table 2).

colours, which
exceeded the ADI limits in different socio-
economic groups based on their average
intake, are given in Table 3. According to
average daily consumption, in the 1-10

Commodities and

years age group, the intake of Erythrosine
through sugar toys exceeded ADI limits
exceeding it by 21%, 41% and 115%, in
urban high income group (UHIG), urban
middle income group (UMIG) and urban
low income group (ULIG), respectively.
In the 1120 years age group also percent
exceedance of ADI for Erythrosine was 19%
in ULIG through sugar toys. During festive
occasions only the intake of Erythrosine
was found to exceed the ADI limits in the
1-10 and 11-20 years age groups exceeding
it by 8-236% through the consumption of
sugar toys (Table 3).

Table 3 Age and commodity wise intake of colours in excess of their respective ADI
limits on the basis of average intake values

Age groups Colour Groups Food item Intake (mg % ADI
(years) day ' kg bwt!)  exceedance

Normal period

1-10 Erythrosine UHIG Sugar toys 0.121 21
UMIG Sugar toys 0.141 41
ULIG Sugar toys 0.214 114.8

11-20 Erythrosine ULIG Sugar toys 0.119 19

Festive occasions

1-10 Erythrosine UMIG Sugar toys 0.336 236
ULIG Sugar toys 0.310 210

11-20 Erythrosine UMIG Sugar toys 0.108 8
ULIG Sugar toys 0.125 25

Note: On the day of consumption.
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The percent saturation of ADI of differ-
ent colours that were consumed in exces-
sive amounts in all socioeconomic groups
based on their maximal intake is shown
in Table 4. The maximum intake of four
colours viz, Sunset Yellow FCF, Tartrazine,
Carmoisine and Erythrosine exceeded the
ADI limits in the 1-10 years age groups.
The intake range of Sunset Yellow FCF was
2.86-21.95 mg day! kg! bwt exceeding
the ADI by 14-778%. Tartrazine through
crushed ice was found to exceed the ADI
limits by 152%. The maximum intake of
Carmoisine through crushed ice was higher
than the permissible limit of ADI, exceeding
it by 260%. The maximum consumption of
Erythrosine through hard-boiled sugar con-
fectionery and sugar toys exceeded its ADI
limit by 43% and 1,138%, respectively. In
the 11-20 years age group, the maximum
intake of Carmoisine and Sunset Yellow

FCF through crushed ice exceeded the ADI
limits by 45% and 255%. Similarly, the ADI
limit of Erythrosine was exceeded by 765%
in case of sugar toys. In the 21-30 years age
group, only the maximum intake of Sunset
Yellow FCF exceeded the ADI limit by 31%.
In 31 and above years’ age group, all the
colours consumed were well within the per-

missible ADI limits (Table 4).

DISCUSSION

In the present study, food consumption data
has been collected to evaluate the dietary
intake pattern of synthetic colours between
various age and socioeconomic groups. The
findings indicate that the consumption of
coloured food items do not vary consider-
ably between urban and rural populations.
However, the average consumption of
sugar toys was relatively more in rural

Table 4 Age and commodity wise intake of colours in excess of their respective
ADI limits on the basis of maximum intake values

Age groups Colours Food items Intake (mg % ADI
(years) day ' kg bwt!) exceedance
1-10 Sunset Yellow FCF Crushed ice 21.95 718
Ice-candy 4.76 91
Beverages 3.62 45
Sweets (non-milk) 3.24 30
Ice-cream 2.86 14
Tartrazine Crushed ice 18.91 152
Carmoisine Crushed ice 14.38 260
Hard-boiled sugar
Erythrosine confectionery 0.14 43
(lemon drops)
Sugar toys 1.24 1138
11-20 Sunset Yellow FCF Crushed ice 8.87 255
Carmoisine Crushed ice 5.81 45
Erythrosine Sugar toys 0.87 765
21-30 Sunset Yellow FCF Crushed ice 3.29 31

3land above Nil

Note: On the day of consumption.
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population (38 g) than in the urban popula-
tion (26 g). The consumption of jams and
jellies was found to be absent in the rural
population. This may be due to the high
cost of the product or its absence as part of
food habits. It is important to note that the
maximum intake of permitted colours was
in commodities like crushed ice, ice-candy,
beverages, sweets and sugar toys.

Based on maximum day-to-day consump-
tion of foodstuffs, Erythrosine through hard-
boiled sugar confectionery (lemon drops)
and sugar toys exceeded the ADI limits (43-
1,138%). However, on the basis of average
daily consumption, Erythrosine exceeded
the ADI only through sugar toys in the
1-10 years age group belonging to UHIG,
UMIG and ULIG population (21-114.8%)
in normal periods. Substantially, this was
enhanced during the festive occasions and
found to be statistically significant (p <
0.05), indicating that children (1-10 years)
are the group most vulnerable to exposure
to this colour. In subjects of 11-20 years
age, sugar toys were again the only food item
where the average intake of Erythrosine
exceeded the ADI limits. During festive
occasions, Erythrosine saturated the ADI by
8% and 25% in UMIG and ULIG, respec-
tively. Incidentally both sugar toys and hard-
boiled sugar confectioneries were earlier
found to use much higher concentrations of
Erythrosine than the maximum permissible
limits (Tripathi et al., 2007). These studies
could stimulate other developing countries
to check similar possibilities in their regions
as well.

The studies conducted in Australia
and New Zealand (Baines, 2000; Larsen,
1991) showed that the average intake of
Erythrosine through maraschino cherries
was 0.02 mg kg'! bwt day! saturating the
ADI to 18.6% while for higher age group
consumers it was 0.06 mg kg! bwt day!
with a saturation of 63% of ADI (Baines,

2000). The ADI of Erythrosine was earlier
lowered from 2.5 mg kg™! bwt day! in 1978
to 0.1 mg kg™! bwt day ! in 1991 due to con-
cern on its thyroid toxicity (JECFA, 1991).

Based on maximum daily intake, Sunset
Yellow FCF, Tartrazine and Carmoisine were
also found to exceed the ADI limits through
consumption of crushed ice, ice-candy, bev-
erages, sweets, ice-cream, hard-boiled sugar
confectionery (lemon drops) and sugar toys
in the 1-10 years age group. However, on the
basis of average consumption, none of these
colours exceeded the ADI through any of the
food commodities in any age group, though
Sunset Yellow FCF was found to saturate the
ADI limit by 97% in 11-20 years age group
through sugar toys. The maximum percent
saturation of ADI for Sunset Yellow FCF,
Tartrazine, Carmoisine and Ponceau 4R
was on the higher side and ranged between
22% and 97%. None of the colours were
consumed beyond the ADI limits in 21-30
years old subjects. We would like to point
out that due to lack of anthropometric data
from India, the body weight for age chart of
NCHS, USA has been used to calculate the
exposure estimates. But, since the weights
of Indian population are likely to be low
compared to USA, hence the intake figures
are expected to be on slightly higher side.
A similar study carried out on a selected
population in the city of Hyderabad, in
the southern State of India found that
Tartrazine, Erythrosine and Sunset Yellow
exceeded ADI limits by 104%, 200% and
284%, respectively (Rao and Sudershan,
2008; Rao et al., 2004). Also our results are
in agreement with the outcome of the study
in Kuwait on dietary exposure of children
to artificial colours which revealed that
four colours namely Tartrazine, SSYFCEF,
Carmoisine and Allura red exceeded their

ADI by 2-8 folds (Hussain et al., 2006).

It is interesting to note that the intake
of colours in the majority of developed
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countries is invariably on a much lower
scale. Tartrazine and Sunset Yellow FCF
were found to saturate 0.5% and 2% of their
respective ADI in Brazilian children (Toledo
et al., 1992), while values estimated for US
were approximately 3% and 8% (IFT, 1986)
and those for Italians were 4% and 12% of
the permissible ADI (Quattrucci and Saletti,
1983). Similarly, the intake of Ponceau 4R,
Carmoisine and Amaranth reached 0.2% of
the ADI for Swiss children weighing 35 kg
(Hunziker and Zimmerli, 1984). Carmoisine
saturated the ADI to an extent of 13-26%
in the Italian population (Quattrucci and
Saletti, 1983). In Finland, the colour intake
was found to be less than 3% of the ADI in
the case of children (average weight 20 kg)
and less than 1% of the ADI in the case of
adults (Pentilla, 1996).

In the Indian scenario, the use of non-per-
mitted colours was also frequently encoun-
tered in savouries, sugar toys, powdered
spices and sweets due to easy availability
and cheaper price structure (Biswas et al.,
1994; Dixit et al., 1995; Jonnalagadda et al.,
2004; Khanna et al., 1973, 1985; Tripathi et
al.,, 2007). Though non-permitted colours
are not quantified, nonetheless, the actual
intake of colours taken together, that is, per-
mitted and non-permitted will obviously be
greater. The findings of our previous study
showed that various permitted colours were
used in much higher quantities in many
food products and ranged between 6 and
20 times the permissible limits (Tripathi et
al., 2007). This could be the prime source
of higher intake of colours and not neces-
sarily because of the intake of large amount
of food items. The present work reveals
that in ULIG, RMIG, RLIG, the intake of
non-branded food products has been the
common feature where the intake of vari-
ous non-permitted colours along with high
intake of permitted colours was noted. The
intake of Indigo carmine and Fast Green

FCF either in the urban or rural population
could not be recorded due to their absence
in any of the foodstuffs. Thus, the blanket
use of maximum permissible levels of syn-
thetic colours at 100 ppm in specified foods
permitted under the Indian rules of PFA
Act needs to be reviewed. Various countries
permit only need-based use of colours in
different food preparations. These ranged
from as low as 2 ppm to as high as 500 ppm
in specific foods (Burdock, 1996). The per-
missible quantity of a colour in commodi-
ties, which are generally consumed in large
volumes/quantities such as soft drinks, ice
cream, milk preparations etc., should be
lower. The maximum allowable concentra-
tion of a colour in a food should hence be
realistic, keeping in view the technological
necessity of the product visawis its con-
sumption pattern and the ADI-based safety
limits so that the intake of colours may be
reduced substantially in vulnerable popula-
tion groups. This is all the more relevant
as increasing tourism and international
trade in foodstuffs exposes all categories of
consumers to locally available food prepara-
tions and hence such measures can reduce
their threat.
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