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Study of migration and distribution of aluminum from foods by in vitro
biomimetic digestion and bioavailability assessment
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ABSTRACT: Objective To redefine the form of food aluminum (water-soluble and monolayer liposome affinity)
after entering the human body, and investigate the dissolution rate of food aluminum (vermicelli and lasagna) in the
gastrointestinal tract and the ratio of its migration into the systemic circulation system (bioavailability).
Methods The migration and distribution of aluminum from foods in human body were studied with an in vitro
biomimetic digestion model. Digestion and absorption in the gastrointestinal tract were simulated by bionic
gastrointestinal digestion and bionic biomembrane absorption with liposome. Results The dissolution rate of
aluminum in the gastrointestinal tract was 31.0%~42.5%, in which, the rate of the affinity-liposome Al accounted for
69.4%~76.8%. Conclusion Aluminum has a bioaccessibility and bioavailability adapted to the food matrix and in
vivo environment of human body, which could not be simply replaced by the total amount of aluminum in food. As a
result, both the dissolution rate and the bioavailability of aluminum from food in the digestion system should be

simultaneously taken into account for the establishment of the provisional tolerable weekly intake of aluminum.
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Table 1 Recoveries and accuracies of aluminum determined in

foods by microwave digestion-inductively coupled plasma-mass
spectrometry reported in literature

FE i T [l e /% RSD/% SCHR
T 91.6 3.4 [13]
LIRS 92.1 1.6 [14]
FETH 96.8 1.8 [15]
B 102 2.9 [16]

32 B BBUERPESEREEYTSM

AT G R AR TS Y TE S PR T LAV I e B,
WS YR AR AR . BIAE . BiibE
AL EEE, RA A BB AL A YA el B i
AR, 76 E AR, S B AR, T SRR
FROCRAEIEA, B . BREASE X A HL G
ML, A5 2 R AR A s R TS ARSI oy 2 P Y
R EIHE R RSN 5.35 ng/g M1 1.75 ng/g,
TN 57.8%F%ZE 42.5%((F 1), VLN F IR &S, BlhE
FRAD IV R, HA AT R AT . AR B
DI AR S A P T 5 PSP A Ak A, DA el 2
PERREINE 1 £, HAHEESRHE . E25 R AR
ARBLUEFEA R IR o8 AR FN
33 EMSEAEREERRE-KERPWIIBSE
BREE BTN

& BRI A WENME AR S AL SR

KU i EE T 4 IR R N B I AL &, A Re
WSO HE N MLBAER o PR AT LA R STk AR P
BERY, R HE AR B AR A T OB AU R AR Bk
AR SR, LURZ IR B S & B 2R
YA, BV AR B

BRWE [staataleteledialanelotalelatatelelaleluia el

AR /%

P18 ORI A5 4 A P R BRI H A (n=3)
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Table 2 The experimental results of migration and distribution of aluminum determined in lasagna
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