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Introduction

Aluminum and tin are metals widely cookware. High metal exposure and " N
used by humans as food packaging in particular to aluminum has been | [i%as 50 (IQR) 50 (IQR)
mater_|al and_ n the_general population - suggested  to pl_ay a4 role_ n the Total 6133.49 (3903.25-18231.06) | 68.07 (47.72 - 94.45)
the dietary intake it one of the most neuronal toxicity leading to
common source of exposure. The Alzheimer's Dementia. This study Cereals 693.05 (430.42 - 1031.53) 2.46 (1.60 - 3.46)
concentration in foods Is variable and aims at estimating the aluminum and
depends on the original food content tin dietary intake of an Italian adult 90.95  (60.16-127.91) 767 (4.36-12.65)
and to thrOugh COntamlr:]athn from pOpUlathn. Mllk&dalry 52 96 (3181 ) 789) 8 29 (408 ) 1478)
food packaging containers and products
e 1.77  (0.96 - 2.78) 0.01  (0.00 - 0.01)
etnoads

Fish & seafood 68.38 (31.53-170.46) 0.75 (0.40-1.22)
We asses:f,ed dietary_ habits of a to the food cc_)nsumption patt_erns qnd Vegetables 1032.95 (671.34 - 1598.96) 20.26 (9.29 - 38.41)
Norther Italian community though the food categories typical of this Italian
validated EPIC questionnaire, a semi- population, as assessed though the 139.59  (64.66 - 259.68) 0.21 (0.10 - 0.40)
cuant_ltatlve_ food freq_u_ency EPIC FFQ. | 13.66 (8.12 - 24.29) 0.19 (0.11 - 0.33)
guestionnaire  (FFQ) specifically We combined data on the estimated :
developed for the Central-Northern trace elements in foods and the EPIC 145.18  (92.04 - 210.48) 10.32 (5.17 - 14.88)
taly population. We collected food FFQ to compute total daily trace 244  (1.44-12.22) 0.003 (0.002 - 0.014)
samples during the period from element intake using the equation In
October 2016 to February 2017, and Box 1. 283.39 (147.38 - 480.23) 0.54 (0.30-0.91)
we measured aluminum and tin Accordingly, we estimated the daily Oils and fats 810 (6.00 - 10.97) 4.41 (1.37 - 10.26)
content using Inductively coupled dietary aluminum and tin intake for
plasma-mass spectrometry. We then the total diet and for each food 2636.60 (1097.43 - 14956.93) 1.81  (0.95-3.44)

reported the concentrations of category by reporting median and Table 2. Estimated dietary intake of aluminum and tin. Values in ug/day.
Investigated trace elements according Interquartile ranges of intake.

Aluminum Tin
g element food content (%) X food intake ( - Cantnbthlon (Z’) . Contgbunon g%) o
Daily dietary exposure (—) = z S > ¥ P ¥ N A v >
day Cereals and cereal products -| === Cereals and cereal products | E==__|
_ o _ _ Pasta, other grain 4 =] Pasta, other grain &=
Box 1. Equation for element daily intake estimation Brosg | = Broag ] B .
Crackers, crispbread, salty snacks|{ B Crackers, crispbread, salty snacks | ]
Meat and meat products Meat and meat products |
White meat ] 0 White meat ] =
- - 7] ite meat
o Auminm gl Tin (Ug/kg) o Possiel | S
Milk and dairy products - & Milk and dairy products -| Esmm—
Milk and yogurt— Milk and yogurt-| @
50t (IQR) 50t (IQR) Frosh chosses | Frosh oess ] =
ged cheeses 1 Aged cheeses -| e
: Eggs 7 Eggs | {
Fish and food | El . _
Cereals (112) 2470.36 (1466.80 - 5685.81) = 3.60 (0.97 - 8.58) R D Fish and seafaod 1 ==
Non-piscivorous fishes | O Preserved and tinned fish 7 2
. : _ Non-piscivorous fishes1 _____]
VEERER) 584.59 (367.16 - 1181.77) 5.73 (3.00 - 12.37) Crustaceang sod moliscs | E——1 . Piscivorous fshs 1 | )
Vegetables, legumes, potatoes | ER=——— rustaceans and molluscs 1 L__J
Mllk & dair g > 169 All \’,ggetab|es_ e Vegetables, Iegu%e”s, pot?tgles— e
Leaf tables -| === | vegetables | FEEEEEm——
roducte (75 44254 (218.02-1117.32) = 3.28 (1.53-6.11) ity vegeaies 1 5 e .
- - e sesssss——
oot vegetables 1 £ oot vigmaioes | 5
Eggs (9) 127.59 (77.54 - 168.41) 0.45 (0.26-0.97) Oniomashiooms 1 T— voapbages 7 ] .
Legumes 1 = Onion and garlic |
. Potatoes | O Legumes | [
SN N (Al  973.05 (432.43-2948.74) = 4.31 (2.25- 14.55) Fresh fruits | - L = —
All other fruits 4 O Citrus fruits 1 B_]
Vegetables (201) 858.22 (283.84-2732.59) | 3.79 (1.26- 13.01) Ory s, nuts an'seeds | (3 ory s, i S s | S———
' ' ' ' ' ' Nuts and seeds -| U ’ Dry fruits 9 | |
Sweets, chocolate, cakes, etc.: = | Nuts and seeds—{ [
Legumes (43) 7370.23 (1231.42 - 15515.08) 1.65 (0.00 - 4.99) S, O danay feoate | =— | guoweets, chocolate, cakes. ete: 1 S—
Cakes, pies anlé:%-gg?r?erg: ﬂ:l Chocolate, Ca”"-"@gfg;g%: ::| I
Potatoes (14) 471.93 (336.16 - 1225.13) 2.19 (1.32-4.89) Biscuits, dry cakes 7 [ Cakes, pies and pastries | C——J
| | | | | | Vegetable? élilssaann%ffg!tgz g Biscug§|, dry glafk?s— ‘E—
o 1l T ils and fats
Fresh fruits (60) 353.20 (177.85-706.13) 1.58 (1.04 - 2.52) Butter and other animal fats | 0 Vegetables oils and fats 7 =]
coe | S Butterandothergnimal ats | =
Dry fruits (45) 1303.11 (571.52 - 3226.65) 453 (2.37-8.21) Redwine | O Coftee A ines | 0T
Aperitif yv_inesvgﬂgebvewenrg: FI Wlﬁietg mgg: EID
SweetS (64) 438724 (134990 = 794951) 601 (314 = 1021) Spirits ar%?ulilﬁjla?gergz ¢| Aperiéif yv_itnes ?jnl'd beers 1 U
Soft drinks o pirits and liqueurs 1 L]
. Fruit juices -
Oils and fats (23) 308.76  (167.71 - 449.64) 2.04 (1.00 - 39.95) A Softdrinks - |
S P O U % B D0, &
N ANY N NEANY NN
Beverages (102) 364.73  (91.96 - 885.03) 1.11 (0.45 - 3.09)
Table 1. Levels of aluminum and tin in analyzed samples divided according to food Figure 1. Levels of lead intake (red columns) and contribution of food categories to
categories. N: number of samples, IQR: interquartile range. their intake (white columns).

Results Conclusions

We collected a pooled sample of 908 18.231.1 pug/day), with  major
foods. The highest levels wvere found contribution from beverages and
for aluminum In sweets, ereals and vegetables, ollowed by cereals. For
vegetables, and for tin in sweets, tin, we estimated a median intake of

Our results provide an estimation of Investigation. Finally, the use of a
dietary intake of aluminum and tin in an validated food frequency guestionnaire
Itallan community of Northern Italy, In assessing food consumption pattern

since the estimation are based on data Improved the accuracy of our
metals measurements in foods actually updated results.

meats, fish and seafood. The median 68.1 ug/day (IQR: 47.7-94.5 ug/day) _
consumed by the population under

estimated daily dietary intake of with  major  contribution  from
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