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Abstract; Objective

To investigate the contamination and dietary intake of the aluminium in commercial foods in
Shaanxi Province, and evaluate its potential health risks in Shaanxi population. Methods Six hundred and sixty-six
samples from 8 kinds of foods in Shaanxi Province were collected from 2013 to 2015. The aluminium contents were detected
according to National Food Contamination and Harmful Factors in Risk Monitoring Manual, and dietary intake of
aluminium in Shaanxi population was evaluated by point assessment model with of nutritional survey date. Results The
average dietary intake of aluminium was 0. 154 9 mg/kg BW per day, and the dietary intake of woman aged 18 to 59 years
old was the highest, with an average of 0. 178 5 mg/kg BW per day. When aluminum intake of the 97.5 percentile, the
dietary intake of aluminium in children aged 2 to 7 years old was the highest. The margins of safety (MOS) of all age
groups were smaller than 1, while the MOS of high exposure (P97.5) group was above 1. Fried and baked food were the
main sources of aluminium exposure in two age groups (2-7 years and 8-12 years old group) , while fried food, cold noodle
Dietary intake ( P97.5) of

and starch products were the main sources of aluminium exposure for others. Conclusion

aluminium exceeded the provisional tolerable weekly intake ( PTWI). The dietary intake of aluminium in women and

children was high. Fried food was the main sources of aluminium exposure in all age groups.

Key words; Shaanxi; aluminium; dietary exposure assessment; risk assessment; food contaminant; food safety
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Table 1  Contents of aluminum in 8 kinds of food
£k ) oAUl A 0 1 1] T E P50 P90 P95 P97.5 Kt R
A 7y % /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /% /%
A Y T S 90 ND ~33.0 2.48 2.00 8.92 11.1 27.0 28.9(26/90) 6.67(6/90)
oAk 85 ND ~251 15.0 2.00 28.0 51.0 139 43.5(37/85) 24.7(21/85)
I £ 70 ND ~950 111 17.2 390 475 698 75.7(53/70) 37.1(26/70)
T 185 ND ~2 950 31.7 3.20 54.3 109 150 61.6(114/185) 25.4(47/185)
A& 132 ND ~ 160 16.2 5.00 46.0 67.0 90.0 45.5(60/132) 28.0(37/132)
ey 50 ND ~ 809 59.3 8.25 141 240 684 54.0(27/50) 12.0(6/50)
TE Bl i 34 ND ~420 83.2 11.9 318 406 420 73.5(25/34) 17.6(6/34)
il K 7= 20 ND ~ 960 284 132 860 920 960 90.0(18/20) 20.0(4/20)
it 666 ND ~2 950 37.5 — — — — 54.1(360/666)  23.0(153/666)
b e <V VES WA S &
2 ARMEH-ERAANHEEEPREAZ
Table 2 Dietary intake of aluminum in different age groups

ABEGAL T/ kg B LA (e BY)

SEH P50 P90 P95 P97.5 IEON
2~7% 18.6 0.152 1 0.024 2 0.444 8 0.623 4 1. 148 2. 662
8 ~12 % 32.4 0.145 8 0.022 9 0.425 4 0. 600 3 1. 068 2.979
13~17%% 55.4 0.143 1 0.021 4 0.402 7 0.580 7 0.953 6 4.546
13 ~17 8 4& 48.3 0.159 1 0.023 6 0.440 8 0.643 1 1.051 5.469
18 ~59 ¥ 67.8 0.157 7 0.0219 0.408 7 0.618 4 0.9852 6.993
18 ~59 % 14¢ 57.3 0.178 5 0.024 8 0.468 2 0.704 7 1. 109 7.748
=60 ¥ 5 63.3 0.150 8 0.021 4 0.401 2 0.597 4 0.980 4 5.891
=60 % 4 54.4 0.161 3 0.022 9 0.429 0 0.639 2 1. 041 6.385
N 60.0 0.154 9 0.022 7 0.424 2 0.6210 1.036 5.292
2.3 IR B AR 0 20 ONTRE IR B b 8 2 R XU T4 LR g RS DO 3 R R e R DN I

3 UL, AR AR 2N BE R B R AR O 2
2 B (55 B BUE R - 24 (E) MOS fH ¥ <1, Horp
18 ~59 % 4 MOS {f 5 55 (0. 62) , Hyk & 13 ~ 17
B =60 2 P (h 0.56) , FFKAZE 18 ~ 59
% F 1 (0.55) , 4 NHF MOS {6 Ky 0. 54, & 5l -4F
WA 2H N ARG B v R i e R R R (BRI SR
P97.5 ${l) MOS {5 ¥ > 1, {6/ T 3.34 ~4.02 =
], Hr 2 ~7 & )L MOS {4 fie i (4.02) , H k&
18 ~59 % 4 1 (3.88), FEk /&2 8 ~ 12 ®¥ JL &
(3.74) , 4> \BE MOS {2k 3. 63,

H3 ORI BRI A REE £ 6 8 A
Table 3 Evaluation for dietary exposure to aluminium of

the different age groups of people

S—— AFKFEIE PR T T

B4 gk BY) MOS fi
THREGE e R

2~7% 2.0 0.53 4.02
8§ ~12 % 2.0 0.51 3.74
13 ~17 % 5 2.0 0.50 3.34
13 ~17 %4 2.0 0.56 3.68
18 ~59 % & 2.0 0.55 3.45
18 ~59 % 4r 2.0 0.62 3.88
=60 % 5 2.0 0.53 3.43
=60 ¥4 2.0 0.56 3. 64
N 2.0 0.54 3.63

2.4 AR XA [R) 1 ) AT U 2N 1T PP R B
A K BTHR R
SR FIAS [a] P ) -4 1 21 N i 20 v P B A

AU, A N B B ATTIRRAT 3 (YR
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Kl il (14.11% ) o 2 ~7 2 JUE G 40 5 A STk
FRA 3 LA iy 20 ) KR A (37.91% ), K
B (16.17% ), kB H & (16.04% ), 8 ~12 %
JUEE & AR B A TR AT 3 A7 B i 3 )2 ik
A (33.03% ), JE K3 il i (15.83% ), K 45 £
(15.62% ) o HoAbAS 4L HERE £ b 40 5 A 5Tk R Al
3 2 H R i B I K BB AT

3 it
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Table 4  Contribution of dietary intake to aluminium of the different age groups in foods
TR/ %

JYTESSil -

2~7% 8~12% 13~17%H 13~17 %% 18~59 %% 18 ~59 % & =60 %% =60 %4« 4 N
A T 5.90 5.67 5.00 4.56 4.28 3.66 4.47 4.12 4.68
% T TR 16. 04 13. 48 7.81 6.65 7.13 6.76 9.53 8.36 9.43
THRE B 37.91 33.03 29. 84 28.16 25.36 25.17 27.33 27.26 29.32
9.8 8.22 12.23 26. 67 29. 81 41.79 40.77 35.13 35.93 29.26
AL & 4.24 3.94 1.48 1.90 0. 67 0. 68 0. 60 0.75 1.76
R e £ 16. 17 15. 62 11.33 11.90 7.53 7. 66 8.93 9.36 10. 99
TE A 1 11.33 15. 83 17.24 16. 65 12. 69 14. 81 13. 40 13. 66 14. 11
00 K 5.90 5.67 5.00 4.56 4.28 3.66 4.47 4.12 4.68

F45 % 2010 AEJL U E P X A 22 (4% PR
35 e TR U A S B X PN TR R A% 22 Th 4
HARR RN 43.75% ARRAE 4" Xt 2012 4R K T
FAE AR S i Mg R P R B R
s SFRE I 1T A R R bR AR M T 3R B I K
i HKE R A TE A A A R PR A R R
O 3 ik P4, 10 K L2 2 72 T3k A o
T AT Vi B 0 B 1 L S R 1 5 S ) e
FHT 3o D 5 0 % 0] i 20 368 T 3K e i v A
1 g = o
AFPERAERS H A FEREE B AmET LR
H A EREAESTRFHBAZER
0.154 9 mg/kg BW, 5 2011 4F x| 54 2" %f I ¥ i
JE B R Ok A B A 2 R R Y E (3,51
mg/kg BW) FI9p FE 3 45 ' 2011—2012 4F Y ) 3 /9
M4 58 5 PR B R R A R (9. 07 mg/kg BW)
AH L EAIL, X T B 5 GB 2760( £ it % 4= [F X A
£ RN R A A ) £E 2011 F 2014 4R (45T o
PR G R AR R B AT T R IR A A
AT o 2008 AF KR U B i % 42 Jm) (EFSA) Y445 &
JAT 57 5 AR (TWD) R E] T 1.0 mg/kg BW'?',
2012 4= EFSA XJ 5 B & 45 U8 IR BE & 2 2 vEAL 10 45
R EOR 4B LEE DA RN ZAEANS A
ONBES B R R i A R RO A T
2.3~76.9 mg/kg BW, 3 [# 2006 4 i & B 5%
(TDS) 7R, ARERE £ b 4 R 8 & 05,4 mg/d,
TR f K A W (42% ) . 20001997 1994
1991 4E YL [6 TDS 85 ™ & b 40 B 3R 4 9 b
4.73.4.11 A1 10 mg/d, 4 & & P48 09 & & B
P50 PO 4l i}, Jis & R AT AT 3 AL AN HESY
JE 18 ~59 B4 2 ~7 B ILEM 13 ~ 17 % ik,
Wy i R A IR POT. S R TR A b AR B AR
A3 IR AHE S SR 2 ~7 % L3 (18 ~59 % otk
M8 ~12 % L&, UL H, Lot AL R A
WRBEEENAR, X SHEHET SMELST K
o 25 B — 2, XF A [a) M ) -4 % 2 N B B B b 4R
A AT VR 45 R R, A0k B -AE S A BE R A

BT 2 R R (40 A RO R T F 29 ) MOS ]
Yy o< L, R PR DR e AR R R (BN S MO R
P97. 5 K fEL) MOS i ¥ > 1, R B 2 i 1 Al A
52 I BRI, T 2R BOE 4 1oy XU 4 B
ABFFEH 2 ~7 % )L B AR A TR R AT
3 057 BB ity 2 KR o, R e R A T T AR o
8 ~12 % JLZ FE £ AR 48 A DT RR AR AT 3 L B £ 4 73
T2 R TE B R RURE B Al A 2N
TERE B P AR A STBK R AT 3 07 9 £ A 2 T R
ai, IR FNTE B il fh o A R R B 13 %
DA b KRR IR rP 0 S A A 2 B R Tl A
T B ATE R ) i DAL 0 2 AR IR 1 2 o B 8 v 4
BAE, H oA 3 REY PR &R, X
3 S Wy K B A R A e VR R R AR AL
SN, IFAT AR LAY [ B BRAEL, DOl 22 4 MR A
P Xk X 2 BT A M A, B 1 S R AT
A AR AR B A A R, O AL AR . B S B
B A 2N IR PR VY AR T A S b AN ] A i
B, 2 i AT/ 22 TRy SSOK B AR AR T R
FUVERE & R A IR o (EA A DG SR A
Ky B 27 b AR 7 JEORE I A S 22 Ry SR R
— B AT SIS R, AT 2 IR R BR AT B R R B
TERE 22 B S rh I RS AT T o S T A
B SO PR Y A R A TR AR B TR R A
R —E dh, W TR A R TT8 m JE EA, &
HE— A5 WA T Bz Hh R A AT DL B s R 2R
AT LL JERE R R T RS S R RE T AR ME TSN, R AL
VR, 0ZNN55 MG A, B IR 1 3o Al A RS O P B 42
K22 ~7 ZJLEMS ~ 12 B JLEE R DA
TR — A~ EOR R, SR IR VY 4 6% 45 12 i 1 i T
AR AR AR R, T A R
AR SR A o 2 b, BRVE A R B L M R AR
LRI £ B 2 i AU 50 v, ot DA AF % 4 T
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JLEE S HEA

ARFFAFAE — E IR0 EVE. & 55, DF5E i i%
()20 2K 0 A A 35 S BT 1 T A AT R AR
WNERSE K TR R s W Rk R R
JRASE 1 3E R0 T £ AR A 8 N (E R
HWFFEFI, R A KSR 5 ob 68 A i R v,
25 2812010—2011 4 W TRYI T 45 H X W5 13 26 H %
fhh, SR B R AR ST N ER 0.5
mg/kg FRH 0.5 mg/kg H KK 17.1 mg/kg MR E
1.9 mg/kg, A HE%E ) X I T 5 1 48 B I £ 52 52 4
PG P R A A T R M SR R A R
0.270 mg, PRI I , £ it il 28 ) Bt 2K T i 35 ol I £ vl 48
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