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Northwest China and assess population dietary exposure risks. Methods A total of 333 fried flour products,
baked goods and Liangpi sold in a certain province in Northwest China from 2023 to 2024 were collected. The
products were tested using the inductively coupled plasma mass spectrometry method specified in GB
5009.268—2016 National food safety standard-Determination of multi-elements in foods, with contamination
indices analyzed to evaluate aluminum residues. Dietary exposure risks were assessed using point evaluation
methods based on adult consumption patterns. Results Among 333 batches of wheat flour product samples, the
overall detection rate of aluminum was 85.3%, the exceedance rate was 0%, and the average residual concentration
was 5.71 mg/kg. For the 3 kinds of commercially available wheat flour products, the single-factor pollution index of
aluminum was all less than 1, and the comprehensive pollution index was all less than 0.7, indicating a clean pollution
level and a safe pollution grade. The average dietary aluminum exposure of adult residents in this province through the 4
kinds of commercially available wheat flour products was 0.019 mg/(kg * BW), which accounted for 0.97% of the
provisional tolerated weekly intake (PTWI) of aluminum. For the high-exposure population, the average dietary
aluminum exposure through the 4 kinds of commercially available wheat flour products was 0.046 mg/(kg * BW),
accounting for 2.32% of the PTWI. Among the 4 kinds of wheat flour products, fried wheat flour products contributed
the most to dietary aluminum exposure. For adult residents of different genders and age groups (18—44 years old,
45—-60 years old, and over 60 years old) in this province, both the mean value and the 95th percentile (Pys) value of
daily dietary aluminum exposure from wheat flour products did not exceed the PTWI, which indicated a low risk of
dietary aluminum exposure from commercially available wheat flour products in this province. Conclusion In a
province in Northwest China, various types of commercially available wheat flour products exhibit generally mild
aluminum pollution and relatively high safety from 2023 to 2024. Consistent with the low aluminum residual levels
detected, the average dietary exposure and high-exposure dietary risks of aluminum for adult residents across

different genders and age groups remain within acceptable ranges. However, continuous attention and monitoring of

food safety risks in wheat flour products are still necessary, and targeted measures should be implemented to further

prevent and reduce the risk of dietary aluminum exposure from these products.
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TIZAE A AR SIS RN R R, ARREN Py
ST T R R T P IR R AT, 25 RNk 3
N, A AR B TR R R B AT S AR T 2
FEmN 0.019 mg/(kg « BW), i B ——Fh 1 fil £ i 19
HaR i AL EI N 0.003~0.007 mg/(kg « BW). %4 ik,
AR R TR L R AT S PR A PTWI HU(E R
0.97%. e R 1 5% 88 N\ HF 3 3 3 5 JR B8 AT o P 8 1Y
SR 0.046 mg/(kg * BW), & PTWI HAH N 2.32%, i
B 4 25l P AR S R BRI T T a N . 4 28
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Table 1 Aluminum residue in flour products sold in a certain province of Northwest China in 2023—2024

e PR BR 5/ FE B (Kt %0 ¥/ TP BT Psol Pos/ BRME, RS/
(mg/kg) 2 /% (mg/kg) (mg/kg) (mg/kg) (mg/kg) %
HE THI ] 100 (88) 88.0 7.20 5.00 19.25 53.00 0
gk <100 86 (70) 81.4 5.84 5.00 14.00 30.00 0
N 96 (83) 86.5 4.76 4.00 12.00 29.00 0
TR REZ — 51 (43) 84.3 437 5.00 8.00 9.00 —
At 333 (284)85.3 5.71 5.00 14.00 53.00 0

TE: —FoR B . TR R e 2 AR A [ SRR Ui FRARAEL, dA BEAT R AR A
Fz2 20232024 FEARETERFRPIBITRIER

Table 2 Aluminum pollution index in flour products sold in a certain province of Northwest China in 2023—2024

RS P SR P T
TR 1T 0.07 s 0.53 ey
T 0.06 Tk 0.31 A
PET L KRR 0.05 T 0.29 s

e
N

TE: —FR BB TR B e 2 AR A [ SRR HEFR AL, R BEAT T 3 B #r
F3 20232024 FALREETEARRTRTEERRETEMES & RITHE

Table 3 Dietary exposure assessment of aluminum in flour products sold in a certain province of Northwest China and contribution rate
of flour products to dietary aluminum exposure in 2023—2024

o EXP/[mg/(kg * BW)] i PTWI FL{E/% TR/ %
RS o o
¥IE Pys ¥IE Pos ¥IE Pos

A A T ) b 0.007 0.018 0.34 0.91 34.84 39.09

T 0.006 0.014 0.29 0.69 29.73 29.91
PEF L KRS 0.003 0.006 0.13 0.32 13.07 13.83

ig:a 0.004 0.008 0.22 0.40 2235 17.17

it 0.019 0.046 0.97 2.32 100.00 100.00
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(09 - SR IR (K RN Pos LA K 84 Ji R AN [ T 1) it 70 2%
B, TFEZAE A R - 00 40 B A A5 2Tl 5 T ol
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N .

R4 20232024 FEIARETEFR-EHNAFHPERAERTES RIBTEREE (mg/(kg « BW)]
Table 4 Estimated daily dietary exposure of aluminum in flour products at different age and gender groups sold in a certain province of
Northwest China in 2023—2024 [mg/(kg * BW)]

. ) 18~44 % EXP 45~59 % EXP 60 % LI | EXP
(St Mol
¥ifE Pos ¥l Pos ES[IE] Pys
. 5% 0.006 0.016 0.006 0.016 0.007 0.017
KA T ]
E/3 0.007 0.019 0.007 0.019 0.007 0.020
- % 0.005 0.013 0.005 0.013 0.006 0.013
/3 0.006 0.015 0.006 0.015 0.006 0.015
X 5% 0.002 0.006 0.002 0.006 0.002 0.006
BEE L R
'S 0.003 0.007 0.003 0.007 0.003 0.007
- % 0.004 0.007 0.004 0.007 0.004 0.008
1
/3 0.005 0.008 0.005 0.008 0.005 0.009

RS 20232024 FERLARETRFR-HAIAFPEHERTEFRBTRERETEH%)
Table 5 Estimated daily dietary exposure assessment of aluminum in flour products at different age and gender groups sold in a certain
province of Northwest China in 2023—2024 (%)

& sem IN 2 18~44 % |5 PTWI 45~59 % 5 PTWI 60 % LA I PTWI
= HH S e e o
el ¥E Pos ¥E Pos ¥E Pos
) . 3 0.31 0.82 0.31 0.81 0.33 0.87
THIKE T A
E’s 0.36 0.94 0.36 0.94 0.37 0.98
5 0.26 0.63 0.26 0.62 0.28 0.67
Tl
© 0.31 0.73 0.31 0.74 0.31 0.75
L B 0.11 0.29 0.11 0.29 0.12 0.31
P KR
E’S 0.13 0.34 0.13 0.34 0.14 0.35
. P 0.20 0.36 0.2 0.36 0.21 0.38
Y5
© 0.23 0.42 0.23 0.42 0.24 0.43

3 WiRE55ER

AV W A R R el LU, IR E A
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RABRRN 0%, AHFZE 4 B il i Hh 40 5% B 24 B
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PG OUR T L BT KO, RS, AR
ol 288 v ) i P RS KOS AS TR, G e g e v o A
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fH: 2 mg/(kg » BW)o o rbiiy KR i b X 57 2 i 5 DTk %
e, 5 39.09%, X5 R g )RS ]
AR S A A R B TR T BB T KR T R A
Jfe 10 Jas im B AR 55 5 A0 S 300 EL ML 3 b T R A
S BT AR PR B TS R BN T 1, B
BY KRR, SRS TE BN T 0.7, RS
PG R T4, %A BUE R R & SRS R R R Y
{8 K458 0.019 mg/(kg « BW), 5§ PTWI Y 0.97%; =525
WP BRI N 0.046 mg/(kg « BW), 5 PTWI
2.32%, PR IE AL F AT 4 52 R N o B SR RS [R) A B AN [
PR RO BT S 4 B ] AR RS B R K T T 4
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TR R T A R — B X T RE R U AT
W BRER R AR . EETEENNIRE
WA S 5 EE P A XA SC B S L, R A AR
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