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at amessing the dietary upmm of the general lualian popalation 1o selected non. | +=etak
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culirury treatment, pocling ints analytical sumples and subsequent sampls trestment « faod salety
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{children, t=enagers, adults. and the eklerly) and geadr. both at the national level and
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INTRODUCTION
Trace slements are chemical substances taken up
at trace kevels from the diet. Whereas esmential trace
lements are nustrients needed in wery minut= quantities
for the proper grawth, development, and physilogy of
arganism (&3 ira, copper, zinc, iodine, scknium,
molybdeaum). dietary exposure to noo-essential
cadmium, Iead or mercury & of
concem [13]. Emvireamental soures are the main
eibuators to contamination of food with metals and
other noo-essential slements. Fven thouy y are
ubigquibous and thus naturally present in the diet, higher
levels may occur as a ssult of environmental pollution
from indigstrial am ¢ anthropogenic acthities.
Non-essential =\=mem.! may enter the food chain
2t any poict during growth and harvesting, through to
stoge and peocessing, inclnding packaging. Food is
the major contributor to exposure of the genenl (noo.
sccupationally exposed) population, athough cther
routes may also be signficnt for specific clements.

Cestain food groups are known o accumulite some
trace elements naturally and, consequentdy: they can
cootain rehtively high concentrations of these ooes.
For example. fish and shellfish are known to accumulate
mercury inthe toxic form of methyimescury. Wheat takes
1 cadmium whemas rice accumalstes aenic largely in
the tosic form af inosganic anenic. It is to be noted that

pies of kowes or eyl oy Theroor. for
risk assesxment of arsenic speciation data 2= needed in
onder o characterize the pressnce of the tane Doganic
form [4, 51 Alsa in the coe of mescury speciation is
important, since methylmercury i cansiderably mare
tomic than inorganic mercury [5, 6].

Anather clement of concem & shuminium, which i
found in food as 2 result of its natural accurrence in
the envirmament. contamination from various sources,
leaching from food contact materisks and the use of
aluminium containing food additives |7, 8]. As regands
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Total Diet Studies (TDSs) are designed to produce a solid base for population
dietary exposure assessment to chemicals and its potential impact in public health

A Total Diet Study (TDS) consists in:

U Selection of foods commonly consumed

U Random purchase of foods at retail level
U Processing the food as usually consumed

U Pooling and homogenising the prepared food items into
representative food groups

U Analysis of the pooled samples for the substances of interest
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European Food Safety Authority Orgamzation

JOINT GUIDANCE OF EFSA, FAO AND WHO Towards a harmonised total diet study approach: a guidance document. EFSA J
2011;9(11):2450-515



Guidelines for an harmonised Total Diet Study approach
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Reference:

European Food Safety
Authority (EFSA), Food and
Agriculture Organization
(FAO), World Health
Organization (WHO).

2011.
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Essential principles of a Total Diet Study
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TDSs are designed to cover the whole diet
interest
lifetime,

amount of each chemical substance of
population living in a country over their
high-level consumption data as appropriate
assessed (chronic dietary exposure)

Essentials principles of a TDS:
1. Representative of the whole diet
2. Pooling of foods

3. Food analysed as consumed

Exposure through drinking water and water used in
cooking is considered in the TDS approach

and to measure the
ingested by the
using average and

the substances being

EFSA J 2011;9(11):2450-515
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STV TO p
///\f\/_\- O

Target population
Two genders and four age classes, i.e. children (3-9.9
years), teenagers (10-17.9 years), adults (18-64.9 years) - % ‘

and elderly people (= 65 years) were included in the study

Geographical variation

4 cities were selected to represent the four main geographical areas of Italy:
Milan (North-West), Bologna (North-East), Rome (Centre), Bari (South and Islands)

North-West : North-East

e
R
ﬁ South and Islam;]s\nf\(-:;:\m
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D’Amato M. et al. 2013. Ann lIstit Super Sanita 49(3):272-280
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Food list

The most widely consumed foods by adults and/or children
(consumer rate of at least 5%) were selected

Foods were grouped so that commodities known to:

* be susceptible to contamination (e.g. offal, crustaceans and
molluscs, spices and herbs) or

* represent major exposure sources (e.g. rice)

were kept separate, as were foods which are consumed in large
quantities (e.g. bread, pasta).

The grouped into covered about

of adults and children

D’Amato M. et al. 2013. Ann Istit Super Sanita 49(3):272-280
INRAN-SCAI 2005-06 Public Health Nutrition 12,2504




TDS food list
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TDS Food List showing the average daily consumption in g/d by food category in the total population (all ages, males and fe-
males), the percentage contribution of each food (in parenthesis), the percentage of consumers of each food and food category,
the TD5 sampling year, the number of TD5 samples analysed (pooled samples) and collected at retail (individual sample)

Food categories

Bread

Pasta

Pizza

Rice

Wheat, other cereals and flours
Breakfast cereals

Biscuits

Savoury fine bakery products
Cakes and sweet snacks
Pulses, fresh and processed
Vegetables, fresh and processed
Leafy vegetables, fresh
Tomatoes, fresh

Other fruiting vegetables, fresh
Roots and onions, fresh

Other vegetables, fresh
Vegetables, processed

Spices and herbs

Cereals, cereal products and substitutes

Consumption

258.4

=
e
o

(
(
(
(
(
(
(
(
(

7)
1.3
211.2

Consumers
(%)

99.8
921
911
139
412
841
101
506
380
44 .4
34.6
99.6
840
836
64.3
97.8
829
78.0
831

Sampling
year

W W W W W W W

Pooled
samples

e N e e e A 4

e e N e I =Y

Individual
samples

32
32
16
16
16
16
16
16
16
16

16
16
16
16
16
16
16




TDS food list (continued)

Food categories

Potatoes, tubers and their products
Fruit, fresh and processed

Citrus frut, fresh

Exotic fruit, fresh

Other fruit, fresh

Muts, seeds, olives and their products, dned fruit
Meat, meat products and substitutes
Beef and veal, not preserved, excl. offal
Pork, not preserved, excl. offal

Poultry and game, not preserved, excl. offal
Other meats, not preserved, excl. offal

Ham, salami, sausages and other preserved
meats, excl. offal

Offal, blood and their products

Fish, seafood and their products

Fish

Crustaceans and molluscs

Milk, milk products and substitutes
Milk, milk-based beverages, infant formula
Yoghurt and fermented milk

Cheese

Consumption

50.9
208.5
(22)
(8)
(68)
(1)
110.1
39)

il

(
(12
(19)
(9)
(25)
(1)
44.7
(70)
(30)
198.0
(60)
(10)
(29)

Consumers
(%)
69.2
93.7
46.9
389
831
271
99.0
752
314
42 4
102
81.3

3.3

68.0
62.0
218
99.2
786
86.3
96.7

Sampling
year

1

W W W W

W W W W W

Pooled
samples

4

e I Y

e e N

Individual
samples

16

16
16
32
16

16
16
16
16
16

16

16
16

32
16
32
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Food categories

Qils and fats

Olive ol

Other vegetable oils
Butter and creams
Other fats

Eggs

Alcoholic beverages
Regular wine

Beer, cider

Sweet wine, spumante, wine-based appetizers,
spirts and liquors

Sweet products and substitutes
Ice cream and ice lolly
Chocolate and substitutes

Candies, jam and other sweet products (incl.
sugar-free)

Sugar, fructose, honey and other nutritious
sweeteners

Cocoa and cocoa-based powder

Water and other non-alcoholic beverages
Tap water (as such, in beverages or recipes)
Botiled water

Coffee, tea, and herbal tea

Fruit and vegetable juices

Other soft drinks

Consumption

404
(81)
(6)

(10)
(2)

20.9
91.0
(70)
(27)
(3)

331
(30)

(8)
(10)

Consumers
(%)

99.7
99.7
418
457
179
743
74.5
69.7
16.6
132

93.2
203
227
266

849

96

99.9
571
76.5
ar.7
56.2
218

Sampling
year

b e W e W

—
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Pooled
samples

e . U

N

e e =

Individual
samples

16
16
16
16
16

32
16
16

16

16
16

16

16

16
32
32
16
16




Italian TDS 2012-14: food sampling and sample preparation a

0 Food Sampling

« The > 3000 elementary food items making up the 51 core foods were
bought at retail in selected 4 cities, from November 2012 to July 2014

» Specific retail outlets (e.g. hyper and supermarkets, traditional markets,
bakeries, pizzerias, etc.) have been selected for each core food according to
consumer habits

* Fruit and vegetables were sampled during two different seasons

. Seasonality
covered

0 Sample preparation and analysis

 Individual food samples were prepared and cooked according to normal consumer
practices.

« Samples were then pooled in 204 samples, i.e. the 51 core foods representative of the
population diet, obtained for each of the four main geographical areas.

« Samples were freeze-dried (except for water and matrices not requiring complex
treatment for their long-term storage) to enable long- term storage and successive

analysis for other chemicals later on.
« Inorganic arsenic was determined by HPLC-ICP-MS _ NoVEL
First TDS where
. inorganic arsenic is__
measured
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Italian TDS 2012-14: food categories and single food items contribution

|
20 2% 1% 1% 1% 0.1%
e

Example of the level of detail provided by TDS data: exposure to inorganic

As in Italy (total population)
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Chemical substances: 48 individual chemicals measured : :

Cd, Pb, MeHg and Inorganic-Hg, Inorganic-As (spe¢ation) -

A0 134 137 90 «_ For toxic substances, in all cases, exposure
K’ CS’ CS’ Sr ~._was lower compared to EFSA estimates:
CORRECT!

EFSA APPROACH SHOULD NOT
UNDERESTIMATE EXPOSURE,

PCDDs (7) PCDFs (10) DL- PCBS (1 ~~ TDS PROVIDES MORE ACCURATF DATA _

Risk characterization:

9 individual molecules (AFB1, AFM1, OTA, FBl L Average intake of toxic chemicals is
: — ~<HBGV (TWI, BMDL), but MOEs are
| sometimes very small and sensitive

populatmn groups/high consumers may_
exceed the HBGVs

Essential trace elements (Fe, Cu, Zn, Se,
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O The Italian TDS covered:

 Average and high level (P95) exposure for total population and consumers only
« Exposure to contaminants and intake of (micro)nutrients

« Two genders and four age classes

 Geographical variation (4 main geographical areas of Italy)

« Seasonal variation (fruit & vegetables)

« 51 core foods

 Water as both food and cooking medium

 Long-term storage of samples (successive analysis for other chemicals later on)

 Element chemical species: inorganic As measured and not estimated for the first
timein a TDS

0 The exposure of toxic chemicals and the intake of nutrients has been assessed
for the Italian population (incl. sub-groups) and the relevant risk characterized
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