517% 3 el TR Vol. 17 No.3
2026 4E2 H Journal of Food Safety & Quality Feb. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250627001
IR sk, Dmes, 28K, 55, 2025 AEJCEUTTHRA X By e T i b o AR A W I A B AR A (0], B A AR
R A4R, 2026, 17(3): 221-228.

ZHANG LY, MA XM, LI YB, et al. Monitoring analysis and risk assessment of aluminum in fried flour products from partial
districts of Beijing in 2025 [J]. Journal of Food Safety & Quality, 2026, 17(3): 221-228. (in Chinese with English abstract).

2025 AEAb i o DX EL i i il e ga e B
SR RXUG: A

KoRH, LRRE, Fak, £ ¥, TR, B
At T & Xgmmp Efl 40, dJEaT 100070)

o E: By RGP 2025 A0S DB T8 ik T S b R B T YR A AR KU L A5 A
FHRCH B MR TRE AL HTAL B, 255 v SR 5 55 8 AR R S i i X 61 g i B diln e T i i R A rh AR R B
TR HT . 485 ik 22 TR s B 1T RR-IRFI T H RS 3G, @A R BRI R R, ST APk
JHl B gk, A5 ARG B P AR 0 e A BRAE . SR TS YR B0k, X KR TSGR 0 TS ARG HETT PR A 3l
it HFRfa s REOTAR PR RUS , SR A5 AE R iR SR 4 8.2% (5/61), &#&EH T C X [F
¥IE 178.5 mg/kg, 97.5 5 BUE(Pyr 5)=873.8 mg/kg], 35 FHA 3 X(P<0.05), il 1y (/& i/
B BWRBIRAKS) . A EAICE BB YR & i 22 R B G HE E X(P>0.05), FEE RN, C X
FR 45 TR B FR R M 0.266 mg/kg * bw (Pors: 1.304 mg/kg * bw), FEEZE4FRIEIA 0.133CFIE) I 0.652 (Pyrs);
HAlh 3 X¥/NTF 0.01. C KENEE LG 75 Y48 50N 7.053>1, HABXH/NF 0.7, IESUERE T, C X &2
BN HFREE RZEON 0.654 (<1), HABK/NTT 0.010, HARBEIE S bty i e &8
TER XI5, C KABLEG TS PR ECA BT 15 YKo, (H R R 6 B A RS2 B A Sk, 24 XU 5 76 ]
FZAE Y, H S AR S0 KU AT . R A RCR B SR BT S AR R IR, T E R T2,
JETF I 22 3342 B0 2 5 O R XU PFEA

KB METE G 50 R AR KU TN

%
it
T

Monitoring analysis and risk assessment of aluminum in fried flour products
from partial districts of Beijing in 2025

ZHANG Lai-Ying, MA Xiao-Man", LI Yun-Bing, WANG Ju, WANG Yu-Jiang, XIE Jun-Qing

(Fengtai Center for Disease Control and Prevention, Beijing 100070, China)

ABSTRACT: Objective To systematically evaluate the contamination characteristics and health risks of aluminum residues

in commercially available fried flour products from partial districts/counties of Beijing in 2025. Methods Microwave
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digestion was employed for sample pretreatment, and inductively coupled plasma optical emission spectrometry was
applied for the quantitative analysis of aluminum residues in 61 samples of commercial fried flour products. The
Kruskal-Wallis H test was used to compare the differences in aluminum content among the samples, while the
chi-square test was adopted for the comparison of over-standard rates. The weekly dietary exposure dose of aluminum
was calculated via the point estimation method, and the safety limit of dietary aluminum intake for the population was
derived accordingly. The pollution index method was utilized to assess the contamination status of aluminum in fried
flour products, and the target hazard quotient was used to evaluate the long-term health risks. Results The detection
results indicated that the overall over-standard rate of aluminum residues was 8.2% (5/61), and all the non-compliant
samples were concentrated in District C, with a mean aluminum content of 178.5 mg/kg and a 97.5th percentile value
(Py7.5) of 873.8 mg/kg, which was significantly higher than that in the other 3 districts (P<0.05). No statistically
significant differences in aluminum content were observed among different circulation channels
(supermarkets/farmers’ markets/restaurants), product types (high-moisture/low-moisture products), and packaging
types (pre-packaged/bulk products) (P>0.05). In terms of dietary exposure risk, the mean weekly exposure dose of
aluminum in District C was 0.266 mg/kg * bw, with a Py 5 value of 1.304 mg/kg * bw, and the corresponding dietary
safety limits were 0.133 (mean value) and 0.652 (Py; 5 value). In contrast, the values in the other three districts were
all below 0.01. The Nemerow comprehensive pollution index of aluminum in District C was 7.053 (>1), whereas the
indices in the other districts were all below 0.7. Regarding non-carcinogenic risks, the target hazard quotient of the
high-exposure population in District C was 0.654 (<1), and the values in the other districts were less than or equal to
0.010, all of which were below the threshold value. Conclusion Significant regional differences exist in the
aluminum content of fried flour products in Beijing. District C exhibits a severe level of aluminum contamination as
indicated by the comprehensive pollution index. However, since the dietary exposure dose does not exceed the
provisional tolerable weekly intake, the health risks are within the acceptable range, and the current non-carcinogenic
risks are controllable. It is recommended to strengthen the supervision of bulk food products and the circulation links
of farmers’ markets and catering services, promote the application of aluminum-free leavening agent technology, and
conduct long-term risk assessments of multi-pathway aluminum exposure.

KEY WORDS: fried flour products; aluminum; dietary exposure; risk assessment
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A R (K BRI = 0.05 mg/ke) £ KB EE J1 K
B ECR(R T 95%), AR TR AN 28
XA EER: S ICP-OES, & BlE# IR 4.9%,
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B R 4 AT AT LA SR A ICP-OES % 2025 4EJb5UHT 4 4
DX T B el K T o 2R A TR BR A AN, 45 A AR BT
V5 YA BT RRAE, JEVEAGAS ) AHEIE £ 52 88 KUK, 255
[X 0 22 S 0 HH A P A A, ARGV T v ik A e
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BRIE)RERIAS . IWPE. BRAE . SRR, RS0
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£ 0.5 o) T HmARES, MA 8.00 mL MIfEER(65 %,
JEERMEO, IEERCE 1 h SO, BESHES, IR
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JERE VR BE R B AR R (Y, mg/L), 5 55 N AL AR (Y), SR
MRS &, dlbaEhZ, SRR R
1.6 H@mUESIHE

[ REINE 26 F T, M REA AT AS (1, B B AR5
RrmB e g . HE AR ).
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Table 1 Sampling in formation of commercially available fried flour products in Beijing (n=61)
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s FEAR AR FEA Ly HT/R Y KB BYIE
AR HCE TER & FER L&
1 AKX 16 1 2 3 1 9
2 B X 15 1 8 1 - 5
3 CIX 15 6 1 8
4 DX 15 3 1 11
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B RSDs A 0.2%~5.3%. [R5 K3 483 24 50 LAY 43 Wb
WEW 0 2R 90 A 7 AR A 0 Al A BT 52, 00 B2 1 T R
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22 BEmPEESEWNERSHT
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23 FEHERRETHRZENE
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MBI AR A RRAEA R, AHIE Exp U2 2 M FHAIX,
{H/NF PTWI (2 mg/kg * bw), ZEEEFE N fei/F ARIE I,
S AP T A R — 5

AN RFRRA RIS ZHEARD 97.5 40
BOTE, C XalkEmr &b 5 AS B9 MOS SEE RN Py s 35135
) 0.133 1 0.652, BI/NF 1o X 529 )10 U3 ik Ml iy —
JRER . St AR MOS 25 dir . Hifth 3 X
148 & s BUYMERT, MOS {6447 0.004; 4L Py, 5 i, MOS
{HIEFZ 0.006~0.010, PiFP & EHUE T, MOS #.2 E LT
C Ko 4 DX %24 XU R 46 T 3232 38 P (MOS<1).

2 BHEBLIENEHETEORMULER(1=5)
Table 2 Detection results of aluminum in certified reference materials for vermicelli (n=5)

PR e B FrUE(E/(mg/kg) U2 {8 /(mg/kg) -1 /(mg/kg) /% RSDs/%
GBW10119 27.1£1.3 26.15. 26.85. 27.86. 28.02. 28.22 27.41 96.49~104.13 3.25
GBW10120 32.1+1.2 31.22. 32,40, 31.89. 33.13. 32.58. 32.24 97.26~103.21 2.25
GBW10121 63.8+2.1 62.02, 6559, 63.51, 64.27. 64.05 63.89 97.21~102.81 2.03
GBW10122 70.1£2.0 68.95, 69.24, 71.89. 70.25, 69.85 70.04 98.36~102.55 1.65

#3 TER#EHR, AYEE, GEXBDENBRELMNSESH

Table 3 Analysis of aluminum exceedance situation and content across different sampling locations, food types and packaging types

s EBREL [1(%)] Va P M (Pss, Prs)/(mg/kg) H P
T 0(0.0) 4.79 (3.3,6.1)
KA Hb e LT 3(23.1) 5.230 0.073 7.14 (4.04,152.4) 4.437 0.109
BIE 2 (5.6) 5.1 (4.8,7.8)
Ry FiA T i £ 2D 0.436 0.509 207D 0.872 0.351
AR 3T A T i 3(10.7) 5.4 (3.7,13.6)
) e T 4 0 (0.0) 3.8 (2.5,4.7)
{2 AN 0.594 0.441 3.569 0.059
&S 5(9.1) 5.4 (3.7,8.7)
F4 TRXEMEAFIRERENEES
Table 4 Dietary aluminum exposurein fried flour products across different districts
KE B /(mg/kg) Exp/(mg/kg * bw) MOS
FME Pgys SFHE Pors SFEE Pyys
A X 5.553 10.181 0.008 0.015 0.004 0.008
BIX 5.339 13.867 0.008 0.021 0.004 0.010
CKX 178.542 873.816 0.266 1.304 0.133 0.652
DX 5.643 7.878 0.008 0.012 0.004 0.006
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#5 FAEXEMEESIRPERN PP
Table 5 P; and P; of aluminumin in fried flour products
across different districts
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S KETE AL BARGE R A A IUARAR & s v K T DX 0.054  AREI5H 0.069 LaKF
F 6 AREIXEMEAFIRPEN THQ
Table 6 THQ of aluminumin in fried flour products across different districts
- BR P/ (mg/kg) THQ
A Pys Py7 s FEE Ps P75
AX 5.553 4.045 10.181 0.004 0.003 0.008
BX 5.339 2.741 13.867 0.004 0.002 0.010
CIX 178.542 1.919 873.816 0.134 0.001 0.654
DX 5.643 4326 7.878 0.004 0.003 0.006
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