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Research Progress of Detection Technology and Monitoring Analysis
of Aluminum-containing Food Additives

LIU Yujin, LI Chunlei’, MENG Qiang

(College of Criminology, People's Public Security University of China, Beijing 100038, China)

Abstract: As a common bulking agent and stabilizer for residents, aluminum-containing food additives have a compre-
hensive application scenario. However, it is noteworthy that the abuse of aluminum-containing food additives may cause a
potential health risk to the public. Taking aluminum-containing food additives as the research object, the paper systema-
tically discusses the basic characteristics of aluminum-containing food additives, detection technology of aluminum-
containing food additives, and monitoring of food aluminum content, and summarizes the current problems for each part.

Key words: aluminum-containing food additives; food safety; detection and monitoring
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10 mg/kg, MR B rpaE A2 148 & i N &
BB ARSI AR SR TR 1 R ERURIED, &
NAFRZRE= 10 95% LA B
1.1 EASREMNNTISHAENE

FRE T 2007 455 YO AR AN R i 22 4 A
56 IS, SRR E T S AR B S AR po
brvfe.  H AT, 3 E S B SR pg A2 5 E
CE RS AR HE ) (GB-2760-2014) (LA fAjF
SERED) FITRRAE , G045 : VERIAATR ARG E S IR SR
1 (KAIL(SO,), 12H,0) | iR f58 4% (NH,AL(SO,),),
AT T2 W DR eSS A BRI
mi . B S TI A h ATE, A P2 B A i R
AN, BRI E S A K™ S R 5% B EE 75 < 500 mg/kg
(DARPEfg s AT A6, HR B il b ERER B 15 <
100 mg/kg(CTRES, DL Al )5 VE 35 (5] 452548
OUE, F T ERSIET, LIRS BRI E 5 (AL
SR ), AN RIS B X 2 2R A DE S HIE T
S AL

FIHT, 245 3 7 N Y T 57 32 2 56 5 S b X 4
SEHE. g, BREE . PREL. vKEy . ORI . gEE
BPY 22 A SR VPE ) TS S SIS RS R,
P25 DR A T AR B S AR AR i E R =
—U, FEEBRZm, FEPRESEIGHR G LR B2
(Joint FAO/WHO Expert Committee on Food Addi-
tives, JECFA) 7E4 74 IR EXTFRBEAT T dcof—
FPEAEEL K 1987 4F4F 31 IR JECFA £ i 4 5H1
AE AR JE AT T 32 %) 116 Bl B & (provisional tolerable
weekly intake, PTWI) M 7 mg/kg bw, FIHZE 2 mg/kg
bwl®, BRUNE S 445 (European Food Safety Autho-
rity, EFSA) T+ 2008 4 { ' ¥ 45 45 J& ifit 32 % A &=
(tolerable weekly intake, TWI) & 1 mg/kg bw, 3T
2012 4FEEL T EC1333/2008 S5 MR- T, X045
R ETETE NI & SR B S IR A PR R HEREA TR,
DACRUIERR SR B, JUHUR LB 00 4 S IR 48 2 8 IR
T TWIN,
1.2 REEMAMFINSEEFYE

BT 20 4D 70 AR AT R HABRGE 19 < A2
PEE Mg Iz 2 Ay E . B REshGR] . ey
25 LA R 5K AR PRIIR BERIU . 1989 4R, tHFL TIAEZH
LU A ERAR 21 4L (WHO/FAO ) K48 21 KB G
R, UCE R BEMTGI . BFEERL, KR
e EmEamasSEucie =R | s 5z s
PR R AU

ARG pE o R AL P e LT 4R
RO 1A S5 B ) S a7 P B R A E N 2 2R b & AL
il XA 2 R G MR TE XU BB AR,
AT DA i BRI AR T 2H R, IR SRS LE
B, AR ] LA E A K IG 2 3R G ) LA
PN, 2 LB SR AT SR IR N AR
FARA] B R BB IR 2L BIORE . 3BT . SC i L=

AFPEMI R A2 5 e S 2R A T A0

FEHLA SRR, M A B 520 mg/kg
MEALER S, thERgIE., [ &1z shilb | FiE FnT
PRIMESSEREIRTY . AT B, AU, 4hm it
HEANGZH LS XA B 2 E A LS e h
Zb A, BRI BRI LE 2R b ) LK e S 2520 iR
A am L S LSS P e I 5 ot SRR T ik 2EL 2 P A 4%
2, HAEIAR K UGS i 2 A RS, SEmpfi s
2 A BRI HE, XA ZH 2R e BT . e
B Wt A I AR AN £33 Al — g A2, 17 L
BAPSE A S BHAFTE, SRR TR E B B IG
PRER KA S R ZRAR IO 2B, 4802 2
S 7 AERO, HRID S RS A IR i B A SR AS
A EFEFR T SR = (A X G, W AR
FROCRIMMERPLHIITT . AR, A T e EDOHAAE
AR ARG E, RS R LS80 3
Yy E /MR E AT S IR S YRS BIROR, 5T
AT, A EHIHEA UL ESFRE A SRR A
A SR FH 0 “ S48 ik &7 I ARG & as WA it
FREREN SRR ER SRS, AR FBICE WA E(ERE 2
BWFFELE R, ISR AR U R S HARLE G B T3k
FWERA B A= FIREEIR, AT 2t — DSk Bk
2 EfREmAMFIRENEA

CESL ISR AR E ) (GB 2760-2014) X AT #s
05 S5 B R A N A R R AR B IX R T T
ANEYFLRE , (RIS CE Al e 4 I SRARME £ 50 488 A9
E )(GB 5009.182-2017) WA T £ & HH 48 ARG I
¥, EEAUFRSOGEE . BB G SR TR TS
(ICP-MS) . HBGHG 45 B FHokigk (ICP-OES) &
£ B IR AER T B EARRILE A vk =
S1, WA TSI G A1 7 & B PRI 5k .
2.1 PHAEE

S COCEETHR R ARG . S AT 1A
HEPE R R, Z TR EZERPUR B T 54 &4
B R TN, FFAR I A U 1T WG A ) B,
285 7 AR 5 15 50 R B I pp g R i e S
HERAME . EAEAEP DIgg LA ir b B A5, Jl i) e
AN SR A R SN T R RSSO N BT A B 4t
O, X B S T AR B U TG ARSI, 25 R,
T BT 1K Y B (MDL) F#0)s FH 2 e FR (PQL) 45
HM 1.49 mg/kg 5 4.92 mg/kg, FAXFRMER2Z(RSD)
K 2.4%, BAA RS R0, BB SR Ik, H
BT EARRIN 5 5 32 R R 2 3 R A #sTs Y A
=T, SERE S E “SPATHERNEE A G ARUE”,
ST R Y T T AR T R L - R S SRS
TN A R O RS SR — 43 S G RE A ARG
¥, MDL 4 0.5 mg/kg, RSD /N T 8%, H. A & ks 2%
B2 ATHANERS AT ) | BRI PR AR . A, AT
T FT IR B ARSI T 2 S BRI & i R 405k BE, T
TR FITUAS IN) BB S A IR 75 S B s
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55, BET S 20T BE AR RS . LT FaREA, B
AP ST T R A F R R S AR R RO,
AENE LRGSR U IR -2 7 )5 225 YOG EER I,
55 i R HOPE EICR N 90.6%~97.2%, RSD 3 [
TE 2.1%~4.7%, YIFFG L3 2E5K . fhias HA LR
AT AR B SRS INFRIASTI B, R AL TR =R A TR
A AT AL IR AT SRR HL X W 2 B R gy, B
BeZEN WO T S UE I, OSSR B AR AR
ARG . DRI, ARSI A4 e SELB AT A r XRE  RiTAR
FAEBRAGTRT AL AN T @i patii ik o
2.2 AEPEFRBCE

FE T3 B L ICP-MS., ICP-OES 45461
5, A SR ROk HAT S A sl e . RAEUE
15 R BRAR AP A, A el a R S O . 17Tk
HA A RS ER IR E R A AR, (E TSI A A
BAERER NS RIR, R TR oe R e I N A
BETR BRI B Sk e e 22 . AT, st
AT PGSR o T AR TR S A TR, LA
THPREE N AR TR, R 4 B4, MRk
1300 °C. 2600 °C 43 BIVE M RALIERSE | TR 1R B,
X AT B W ISOA R T T ATALER B AR S AR A
A, 38 3 B X AR Y BT, 2% R I o A R Ak
90% LJ_I-, RSD fH/NT 5%, SGEHRBHAR . ZRERFER
VATHIR . SUERTK | A0 T e S X R b 247 i b 21,
FEPE 700 °C . 2400 °C FrHIWERIKALIERE | T4k
REE, — ¥ T A SR I A, 59— THiTE
AEIREATAIA ] T 90%~110% 14 AR, RSD R/
T 10%, HA U a5 R . S HEERT [HRER
FH DY 1 fi BE 5 A T Ak B 9, (EL Y A TR 3% FH Tk
Y PR, KAk TR B e R 1200 °C, 5T Ak R R e
2300 °C, H I ZFRAE 95.60%~97.08% = [i], RSD {H
X 18] K 2.32%~4.64%, 455 8o H 5 k46 H BR N
0.163 mg/kg, B2 EZERMERS T 1 5. [BFFELER
R, A7 S8 BRI A5 4 A BT 3
TR, RIAT RN ZE SR AT S S R, AR 5T
AN TG IR AT B By B m R, Tl — 25T, 17
fir R R R T e B G BRI BB T BT S B0 45 SRR
PE2E M ]
23 HEBGEEFETFIE

R A 55 B TR 2 A% ICP-MS & ICP-
OES, —_#FHIHA Z 0 m P ortriae J1 A KB @1
ARSI BE B0 A, 18-S AR & i P IRl A AL
FISREREIRY . HIBFR G S FIARE T4 S ak
A4 v A R AG I, {H 2 R T ICP-MS 5 ICP-OES 4%
8 NABATIAS R B, A SRR M E 2 E R
ST FHIH ICP-MS B¢ ICP-OES 3% HH Y
AR B A TR, BRI  5% A, AN AR IBL A
30 I J ST LA £ VU R AN W HERGR L ICP-
MS A7 JE L2k 9 7 v, MDL A7 0.026 mg/kg, 7E
50 mg/kg. 100 mg/kg PR AP HE BRI B2 b 10 S

T RSD {H_N 1.36%~2.58%, JIINHEFAS S 48 X 5256
T, WA/ EUFSESCE ICP-MS, ICP-OES 2
e R 55 HAh Ty ik Z B £ 45, iRk T 450 G b
BT CRER S FRIBHR G A B TR T R P RN i
(6] A 7 LR PRV Bl . MDL ., PQL | 5 25 B il [ ir o3 4%
Ehn, 18 AR S BRI B3

A S EER TR B AR T 55, (B H B & S 1
RS _LIRFEbR DTk, Bib G
M HE B AR AR B AR S ARSI . FE ICP-MS 5
ICP-OES Wiy k22 8], ICP-OES MM EL 41K, 5
S L s T . ek g 2502 [6] i A1) FH 1CP-
MS 5 ICP-OES Kl 45 48 5% 88 I 45 28 Ll
T, B i 2R ICP-MS 5 ICP-OES 46 HY BR 4351 o
0.0008 pg/mL 1 0.0024 pg/mL, RSD /N T+ 3%, —
FH2Z A IFE bR IC R B2 5, (HA] ICP-MS &
Z ICP-OES 745 H R . Eafese il - B
G, ICP-MS 5 ICP-OES #H%: T [ AR th HAth 1
K 32, R R ELAT 350 e A DR 2, (B il T AT A
A28 B 5, R B AR s vy, DRI e T i A . BHIFAL
FMIEERMIFE 2% 78 e Y BAS7, JGve4sTi N UL ZE Pk
INGEIAL
2.4 HREEN A

HEEE T H S 50 2 A AR AR LU £ 5 P i 48
FREA , PO s HLAE A B | FRE T B
B, A ERPTE N BB GRS IR S v A R s B
BETHRPUER] . BRESEE B AP 5 $RF S.
oSk = BRI ELTE pHS.5 IUZZ iR R Ik
M =JCECA YIS AP SR E LR, T A
3 18 E A Lo B AT PSS A0 125 1 idiase) e,
J7 I EJE FEE: 0.01~0.50 mg/mL, BATSZH 245145,
Pl W B R B TR SR A . KR
SERN WTF AT AR I A AT AL B L R X BRI DU
I FI &, RSD /T 5%, A [FIRE S BUTINAR [E15 3R X
A28 91.6%~104.7%, BA G | ERAER R
e A5, 36 FHIEER T T B s A . (B E =AY
2, LA L ISR SCk ], H RIS pEsEAT 4k
TR B, RUEA EFFFTTEF, BLA 5T 0T 6
P e IR SR TR, R e — e S m s
PRI ASI 25 08 T A 5 N o
3 BRESEENSH
3.0 ZEMEREREMR

FRE A A £ AR R A 2 T R B
BRSO R, IR T S EIF ST
ZEE NP AR A R R S R A R RS
DR AR, AH DT SE B 402 . sRAG ™) )
FH 2002 45« [ R BB IR S A BRR LR R R
L A BT K 2003~2007 41 “ 4 15 gy gy Wa i)
G R e = TNl o O R B ) ey BT Tl o =
FRIRTRIT R TTAL, 45 R R I il & . HEE S
EPIFAEAN VRS B A0 5% B B AR (), HoHhyh 2k il
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TR R E E SR A KR TG R 5 2 B T
2011 LT THET “ i EE RIS E S BRI TS
FARIR, I+ B IRE S ABFF ISR A AR
F JECFA #£H 89 PTWI(2 mg/kg AR /E), H 2K
AEWAAH . RS TH AR L K A T R RS e Rt
PTWI. Sk, FRENEEMEA RS TIHALEZ,
Hop 2R KRR EE R H ® AN EYPAS &
BUN=Lag
32 BiteRBEES=ENSHh

AN T4 ERE ) RS S AR 2 B S STk
ZHPIRAL, LA T ORI e R R R AR ER DY
A D0 SR B AT BREPIRAS, A e JL T4 s
M X H R T AHSCIFEO 1, 25 Hh i R R BRI
S3HT FEEL HH AS M T 3 MBS ERUR) L B T S i v
O H ARG SO RE SRy SR 1T 1 BB H 4 R mi
FrRE, FZLURE SIS EBICER B IR o 3=, #il4n
B ST = S R R A I MU a v R 11 1| = T =
HEIN A v S AR AR AR B A ) ¢ REB I
TRV« TAEFR PRI Z5 7, 3 £ XM R B
anigsk Mgk, sz PN RS ETRET M
VE G- XS PP o R B 40 & 5 | i 3=
AR TR )E RABR K R g 5, AR W8]
D A TAESR RS 225K R ™, AR 25 b
PRI ZE S o, AR AR TP e S T
TN = i O N 2 8 = LTy = L R g
Foril B AR ) SR Sl SR R UA S5 S S AR B InF  AR e
A R T el O

H AT, s F 25 AT, — 28X %%
Kiid. BSOS TR Sz B AR S 7 BE A LA
BE, IFES 6 m REYIH Sy BT . Az R
LEB2 YA T 2015 4ETPE 14 TR RSB AR B R
Ol a5 R BNV E LAY PTWI 2 0.12 mg/kg bw.
ZEFATRAEDY F 2018 AEAERRMNIEAT R — JE a4 v
R, W PTWI 7E 0.2332 mg/kg bw, &7 JECFA
BIE PTWI Y 11.7%. R iR %a it A LH0AEE B A
GG P AE T HENE KAk IS e HH BT i b X F) e
BERRIEO, (B TR R 400, FherEi a8,
T REXE LU s . 5 — 2SI ) SR 2R
BRI N a5 7355, At e — e B[R] B PN (G
B VLA N B B R A T e 1, 9] a0 28 e 0
HEXT 2012~2014 MG /REETT 6 B M T IE M 2
B R, GRETME RFY PTWIL R
8.9 mg/kg bw, HINE F¥8hr 183k PTWI &, N
4.4 mg/kg bw. 5KAH S X5 A fE R 2015~
2020 FEE BB IBEHITIMAL, 2R R E R AR %
EeiE >N 0.5572 mg/kg bw (R CHH: H iR Z= G52, iR
PR SCGE— B HAT T ), S PTWI 1Y 27.86%. K
FAN Mo G R R SR s AR B K JB ER
R 21 RSy s W (5 B o5 R e o o e B Yy S T 1
R - 25 SR S AAEASZ LA O E” IFE SR s, PRt

IFARE S W —AF R R B R T Ol S Bk . [H]
I, Teie 2 R — APt 7 b S22 — Ao Tr
Z, PRV R A IX—F8hRI, BRI
JT SR FH 1) 5 B s 280 240 A AR 8, A9 AT IR 2
SEBY BYWFFE TR BRI P R ok BT 2002
AR E e RE IR SRR A, R AR ]
JE R AR B A AR B PRI A 8 . 2K
TSN AT 125 FETE ], DA SRR i S LS
R A
4 %5iE

B ERE IS INGR B A AR AT E ) 1 B
i, 1HTC KR 20 v ) il 205 rh AR 5% B B9 A
FEAR VT | BRSNS B8 B SR, e fikge
Cp e N RSN B Al 22 4k ) 5 (h AR NIRRT
TR DB TRIE, 25 A Ae R SR il R )22 4 e o
1, B TEARFER S BN B S IR B0 Fe e R S R B
R, I ARG B R A A S AN T v, TR H E
WA TP AR < B A R S ORI o TR, AT A
THEN B BT AS R IF N LA, BARMAR I TER
SRFEERA SIS AR H R RS R AR S iR s i
TP SRR T AR AR B AR AR
Pt S — R PE B AE BTT s e B AR 2 i il v ise
THE NG BRAGTEAL SR, BRI N & 5B s s e
WFERES T o

S 3Lk

[1] ERTL K, GOESSLER W. Aluminium in foodstuff and the in-
fluence of aluminium foil used for food preparation or short time
storage[J]. Food Additives & Contaminants: Part B, 2018, 11(2):
153—-159.
[ 2] European Food Safety Authority. Safety of aluminium from di-
etary intake-scientific opinion of the panel on food additives, flavor-
ings, processing aids and food contact materials (AFC)[J]. EFSA
Journal, 2008, 6(7): 1-34.
[3] PENNINGTON J A T. Aluminum content of foods and
diets[J]. Food Additives and Contaminants, 1988, 5(2): 161-232.
[4] The Food and Agriculture Organization of the United Nations,
World Health Organization. Evaluation of certain food additives and
contaminants [J]. World Health Organization Technical Report Se-
ries, 1995, 859(940): 1-54.
[5] &m4, BAE, Fx, F.2014-2018 S o AR 742 @ 4)
RSP he A E A AR EIRAE [J]. 3Rk 5 4k, 2020, 36(18):
2499-2502. [ JIAO Lijuan, ZHOU Xia, LI Shuang, et al. Analysis
and exposure assessment of aluminum content in commercially
available flour food in Yandu District of Yancheng City from 2014-
2018[J]. Occupation and Health, 2020, 36(18): 2499-2502. ]
(6] AN EEF. ey Fitf R R LRI 2 THH,
2019, 35(1): 104—-107. [ YANG Chunfang, WU Huifang. Research
progress on toxicity and source of aluminum[J]. Light Industry Sci-
ence and Technology, 2019, 35(1): 104-107. ]
[7] SAIYED S M, YOKEL R A. Aluminum content of some foods
and food products in the USA, with aluminum food additives[J].


https://doi.org/10.1080/02652038809373696
https://doi.org/10.1080/02652038809373696

- 474 - Q&T\lv*’Lﬁ

20234 4 A

Food Additives & Contaminants, 2005, 22(3): 234-244.
(8] kfaik. Rtk 5 AT H A A K B A5 i am ) 5 22 o 89 52
A5 [D]. T F B R TREF 424 3, 2009. [ ZHANG Jianbo.
Study on application of risk analysis on management of food addi-
tives in China[D]. Beijing: Chinese Center for Disease Control and
Prevention, 2009. ]
[9] k24 2Tk, K4, 5. 20142018 £/ M T T ER R
BEZTREBRABBEREETH UL AKRAE E F, 2020,
47(11): 1967-1969, 1974. [ ZHANG Yuhua, LIU Yufei, ZHANG
Weiwei, et al. Investigation on aluminum content in commercially
available foods in Guangzhou City and dietary exposure assessment,
2014-2018[J]. Modern Preventive Medicine, 2020, 47(11): 1967—
1969, 1974.
[10] #5305, RARE. BRBRZFEALIKI]. B
oe A& Z & ,2013,25(1): 102-106. [ JIANG Qi, HUANG Qiong,
ZHANG Yonghui. The research status of exposure assessment of
aluminum in food[J]. Chinese Journal of Food Hygiene, 2013, 25
(1):102-106. ]
[11] E2h. 5By A AEMAR L], 2 AR, 2002(4):
320-322. [ WANG Jin. Current researches on biological effect of
aluminum[J]. Journal of Hygiene Research, 2002(4): 320-322. ]
[12] A4 AT & 4 5 P 4 42w BAT R 547 (1], R %
4§ ¥],2021(27): 101-103. [ CHENG Min. Detection and analy-
sis of aluminum content in Puyang market products[J]. China Food
Safety Magazine, 2021(27): 101-103. ]
[13] WALTON J R. Chronic aluminum intake causes Alzheimer's
disease: Applying sir austin bradford hill's causality criterialJ].
Journal of Alzheimer's Disease, 2014, 40(4): 765—838.
[14] K7 %, #HRE. 48094 2 AR 6 AT AL (1], 4kl o7
&4 T AL T, 1998(1): 69, 72. [ ZHU Fangzheng, XIE Peiyi.
A survey of neurotoxicity mechanism of aluminum[J]. Railway En-
ergy Saving & Environmental Protection & Occupational Safety and
Health, 1998(1): 69, 72. ]
[15] GOLUBM S, DOMINGO J L. Fetal aluminum accumula-
tion[J]. Teratology, 1998, 58(6): 225-226.
[ 16 ] WANG B, LIU Y, WANG H, et al. Contamination and health
risk assessment of lead, arsenic, cadmium, and aluminum from a to-
tal diet study of Jilin Province, China[J]. Food Science & Nutrition,
2020: 8.
[17] TR, 4848k 54 25 WA RAF R SR [J]. T B 4
R 2% &,2001(6): 442—-443. [ QI Fengli. Research progress of alu-
minum exposure and neurotoxicity [J]. Journal of Preventive Medi-
cine Information, 2001(6): 442—443. |
[ 18 ] KUMAR S. Acute toxicity of aluminium chloride, acephate,
and their coexposure in male wistar rat[J]. International Journal of
Toxicology, 2001, 20(4): 219-223.
[19] &2, %\ 3, Bk, & WAL KRR P ILEB £
Az g F v [T R 5 5 k& &, 2012, 29(6): 502-504.
[ CAO Yiyao, LIU Ping, JIAO Haitao, et al. Effect of alum on cate-
cholamine neurotransmitters in cerebrum of rats[J]. Journal of Envi-
ronment and Health, 2012, 29(6): 502—504. ]
[20] PRIEST N D, NEWTON D, DAY J P, et al. Human

metabolism of aluminium-26 and gallium-67 injected as citrates[J].

Human & Experimental Toxicology, 1995, 14(3): 287.

[21] B et FTOMNET 5L FERRS,
2021(21): 66—67. [ DUAN Jiashen. Determination and analysis of
aluminum in food[J]. China Food, 2021(21): 66—67. ]

[22] Z.E, XMW, 2RKA. £ EF-500 AR L id X 4]
TPy 4 (], A S AL, 2021, 46(8): 309-312. [ WANG Zheng,
WU Li, ZOU Mojun. Determination of aluminum in fried flour
products with morin by fluorescence spectrophotometry[J]. Food
Science and Technology, 2021, 46(8): 309-312. ]

[23] L F, Lih, B8, Ok E M-k &k 2 a5 Pagssl].
£ Lk, 2020, 41(1):281-284. [ TAN Yanan, MA Wei, LU
Yang. Spectrophotometer method for the determination of alu-
minum in food using microwave digestion[J]. The Food Industry,
2020, 41(1): 281-284. ]

[24] #F&d&, 252, K, F. MORRS AL E a2 &
So P e ga A 1], 4R 55 b g, 2018,31(3): 85-87. [ HUANG
Zhongyi WANG Yunhao ZHANG Xin, et al. Rapid determination of
aluminum-containing additives in foods by spectrophotometry after
microwave extraction[J]. Cereals & Oils, 2018, 31(3): 85-87. ]
[25] B4 BEY RTINS EMN AT ag4e 7 kmiel].
M Bh A 9% 5], 2019,29(3): 36-38, 41. [ SHI Hongxia. Optimiza-
tion of graphite furnace atomic absorption spectrometry for the de-
tection of aluminum in food[J]. Quality Safety Inspection and Test-
ing, 2019, 29(3): 36-38, 41. |

[26] F4F. 62 RFRMELRNNR P40 75 E R[]
AL I, 2021, 38(11): 52—54. [ LI Yinping. Method optimiza-
tion of determination of aluminum in food by graphite furnace atomic
absorption spectrometry[J]. Henan Chemical Industry, 2021, 38
(11):52-54. ]

[27] R H#, A, B, F. 8000 BB 25 R HORL#
B g T sl RRg e R BANEIR, 2017, 8(12):
4736—4740. [ ZHOU Yimei, CHEN Bin, JIANG Linhui, et al. De-
termination of aluminum in food by graphite furnace atomic absorp-
tion spectrometry with microwave digestion[J]. Journal of Food
Safety Quality, 2017, 8(12): 4736-4740. ]

[28] #hnk, M52 & 2JF . B AARSS B -FARAS L #E R
) S P AE A E 09 R A LR R A R G (1], P B R A
1&,2019,34(11): 120-127. [ XU Chong, ZHAO Ligqin, LI Yudan,
et al. Evaluating uncertainty and improving methods of determina-
tion of aluminum in flour product by inductively coupled plasma-op-
tical emission spectrometry[J]. Journal of the Chinese Cereals and
Oils Association, 2019, 34(11): 120-127. |

[29] 4k, ik A& PN 5 &Rtk 1] ARA
&, 2017(15): 55-58. [ ZHU Jing, DONG Huayan. Research pro-
gress of determination methods of aluminum in food[J]. Modern
Food, 2017(15): 55-58. ]

[30] R, AMHs, ARF, 5. @4 &AL FAEAELRInA
g9 2 [J]. F B R & & 4n il , 2020, 31(4): 142-147. [ SONG
Zheng, ZHOU Taohong, HU Jiayong, et al. Determination of alu-
minum containing additives in flour products and pastry[J]. China
Food Additives, 2020, 31(4): 142—-147. ]

[31] ik, 7, RE, F S AR AL RBEF BT
R EMN TP RETHERET]. ERi e R EThmF


https://doi.org/10.3233/JAD-132204
https://doi.org/10.1002/(SICI)1096-9926(199812)58:6&lt;225::AID-TERA1&gt;3.0.CO;2-4
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.1080/109158101750408046
https://doi.org/10.1080/109158101750408046
https://doi.org/10.3969/j.issn.1000-1085.2021.21.027
https://doi.org/10.3969/j.issn.1000-1085.2021.21.027
https://doi.org/10.3233/JAD-132204
https://doi.org/10.1002/(SICI)1096-9926(199812)58:6&lt;225::AID-TERA1&gt;3.0.CO;2-4
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.3969/j.issn.1006-4028.2001.06.012
https://doi.org/10.1080/109158101750408046
https://doi.org/10.1080/109158101750408046
https://doi.org/10.3969/j.issn.1000-1085.2021.21.027
https://doi.org/10.3969/j.issn.1000-1085.2021.21.027

544 5 TH)

XE S, % SIS AR S W A ATt R - 475 -

1&,2021,12(17): 6929-6932. [ PAN Qiuli, SUN Xiaohui, ZHANG
Tingwen, et al. Comparison of the results of aluminum content in
starch noodles by spectrophotometry and inductively coupled plas-
ma mass spectrometry [J]. Journal of Food Safety & Quality, 2021,
12(17): 6929-6932. ]
[32] %sms, % % m, T4. ICP-MS 4= ICP-OES k4l #) &
Al F ek BB [J]. P AR &R mA, 2021, 32(6): 108-113.
[ AN Yongpeng, YANG Yanli, DING Ke. Comparison of ICP-MS
and ICP-OES for detection of aluminum in vermicelli[J]. China
Food Additives, 2021, 32(6): 108-113. ]
[33] Fhth, siad, T, 5. bkl 423X 7] & 098740 (1], HATFHHF
4R, 2010, 26(5): 563-566. [ CHEN Nan, XIONG Song, WANG
Wei, et al. Development of reagent kit for the determination of alu-
minum[J]. Journal of Analytical Science, 2010, 26(5): 563—566. ]
[34] 3k#7, H&&, IMEF, & A& P2 miRkmAl XA &o b
[J]. &% 4 %7],2016(33): 107-108. [ ZHANG Xin, HUANG
Zhongyi, SUN Guifang, et al. Analysis of aluminum additive kit in
food[J]. China Food Safety Magazine, 2016(33): 107—108. ]
[35] T . Fade ik B An B A vl (1], BN E 5 (AAE 58,
1979(1): 34. [ DING Li. Brain aluminum concentration and dialy-
sis encephalopathy[J]. International Journal of Internal Medicine,
1979(1): 34. ]
[36] #m, 4wt BARARBERN YRS HLEBR
FFAR(E M), 1986(3): 230-231, 313. [ LIN Tian, NIU Ying-
dou. Preliminary investigation on aluminum accumulation in human
brain tissue in China[J]. Journal of Xi'an Jiao Tong University
(Medical Sciences), 1986(3): 230-231, 313. ]
[37] 3R, A4 F. SR AW SRR REII]. 3RS
1 B % &, 1987(6):37-40. [ LIU Fengzhen, YAN Jinlu. Recent
research on biological effects of environmental aluminum[J]. Jour-
nal of Environment and Health, 1987(6): 37-40. ]
[38] xRA, Tiak, B/®, . AL B AFENETON T
T 54 R A& &, 1991(2):49-54. [ LIU Fengzhen, YU Dekui,
LU Yan, et al. A preliminary study on the daily allowable intake of
aluminum in Chinese[J]. Journal of Environment and Health, 1991
(2):49-54. ]
[39] BEESEARLIFFEERZER A TEERBLBRAE
R34 [R]. b7 B R 22 R4+, 2012: 3. [ Na-
tional Food Safety Risk Assessment Expert Committee. Risk assess-
ment of dietary exposure to aluminum in Chinese population[R].
Beijing: National Food Safety Risk Assessment Center, 2012: 3. ]
[40 ] A&, 283, KR, F RETHFARMNBETRSE
RABEAN TR, ¥ 50 BE 5% &,1992(3):171-173. [ XU
Gesheng, JIN Rongpei, ZHANG Zhenwen, et al. Aluminum content
in common foods and aluminum intake of residents in Tianjin[J].
Chinese Journal of Preventive Medicine, 1992(3): 171-173. ]
[41] MK, Hkail, 5, . ob RIE TR T a4 BB RA B &
ARG FERG EF & E,1993(1):32-36. [ WEN
Wu, CHEN Bingqing, LI Dan, et al. Study on aluminum in diet and
daily aluminum intake of residents in Harbin[J]. Chinese Journal of
Preventive Medicine, 1993(1): 32-36. ]
[42] 4=, 200, HEL F. axTERBEATHA]L
&% EA K FR, 1996(1): 50-53. [ ZHONG Caiyun, WANG

Yingming, XIE Huiwen, et al. Study on aluminum intake of resi-
dents in Nanjing[J]. Journal of Nanjing Medical University (Natu-
ral Sciences), 1996(1): 50-53. ]
[43] E#k, 808, 24, % FEERA D RBIAGH RS
PABIRE T AAREAT L I]. P B LA A&, 1996(2): 26, 13.
[ WANG Lin, SU Dezhao, WANG Yongfang, et al. Study on the
daily aluminum intake of Chinese residents and the hygienic stan-
dard of aluminum limit in flour food[J]. Chinese Journal of Food
Hygiene, 1996(2): 2-6, 13. ]
[44] #2%, R, 24, F.2013-2016 4= g 4 36 1A 443
BmAEHPERESESNIL RELLRETHMNFIR,
2017, 8(10):3715-3720. [ XU Yan, ZHAO Xiaohui, LIU Min,
YANG Zushun, et al. Analysis of residual aluminum in food with
aluminum additives in Yunnan Province in 2013-2016[J]. Journal
of Food Safety & Quality, 2017, 8(10): 3715-3720. ]
[45] FREesk, $hak. 2017—2019 & Fa T T4k b K454 F RS
47 (3], B A IR B 4, 2021, 27(2): 131-133. [ CHEN Xiao-
long, HAN Lin. Investigation and analysis on aluminum content of
commercial fried dough sticks in Luoyang from 2017 to 2019[J].
Applied Preventive Medicine, 2021, 27(2): 131-133. ]
(46 ] B3k, AR, IR K3, . LB200 KA F 48 W 25 R AT
[J]. #pr E5,2018,30(2): 202-204. [ MA Danying, XING Chao,
ZHANG Yanyan, et al. Analysis of monitoring results of aluminum
in food in Shaoxing area[J]. Preventive Medicine, 2018, 30(2): 202—
204. ]
(47 ] M&S5, XM, P B, F. BXTATHE 2015 4-2019 F
Ky TELRTRAGENRAELSAMUL PREZ AR LE,
2021,31(8): 1008—1010. [ SI Dongfang, LIU Mengli, LU Guowei,
et al. Investigation of aluminum residues in some commercially
available food in Kegqiao Distrcit of Shaoxing City during 2015-2019
[J]. Chinese Journal of Health Laboratory Technology, 2021, 31(8):
1008-1010. ]
[48] Z3%, 3887%, RAIY, F.2013 4-2016 5 F W L 7 4 &
SombtPaaE B o] PR Z AKX E,2019,29(4):
500-502. [ LI Qiong, GUO Yangiang, SONG Qiukun, et al. Survei-
llance and analysis of aluminum content in deep-fried bread stick
and deep-fried dough cake in Pingdingshan from 2013 to 2016[J].
Chinese Journal of Health Laboratory Technology,2019,29(4):
500-502. |
[49] ZFEEZ, WIRT, HE-F, 5. 2012-2015 SFiHE 18 7 b 5 bt
P ha b2 R AT (1), A TREs B4 4 &, 2016,27(5): 385-387.
[ LI Guoxing, MA Shunguang, YANG Cuiping, et al. Analysis on
net content of aluminum in twisted cruller and seedcake in Puyang in
2012-2015[J]. Henan Journal of Preventive Medicine, 2016, 27(5):
385-387. ]
[50] #ik, A%k, AEE. 2010 £-2013 F B LT ZH 442 RH
22558 B W AOR 045 D], F B A &, 2015,25(11):
1823—-1825. [ XU Qing, LI Yongbo, QIN Guofu. Investigation and
risk evaluation of aluminum residues in high aluminum-containing
food in Xi'an during 2010-2013 [J]. Chinese Journal of Health Labo-
ratory Technology, 2015, 25(11): 1823—1825. ]
[51] Z/on, a4, L3, %.2017—2018 S35 M W 603 4 #
K@ EST RN D] MG EFEIRA S, 2021,


https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016

- 476 - £ Tl B4

20234 4 A

37(12):1693-1697,1702. [ LI Liuchuan, LI Dehua, WANG Zhuo,
et al. Analysis of aluminum content in 603 cooked rice flour foods in
Dazhou from 2017 to 2018[J]. Journal of Preventive Medicine In-
formation, 2021, 37(12): 1693-1697,1702. ]
[52] #ARE, %A, &5 F. 5 B@HLLEAEZHMNEA
AR ERGFAHEI]LE ARG E S, 2018, 25(2): 185-188.
[ YANG Jijun, CHEN Li, LU Chungiu, et al. Monitoring of alu-
minum residuals in flour products and exposure assessment among
residents in Guangxi[J]. Practical Preventive Medicine, 2018, 25
(2): 185-188. ]
[53] HAnig, REM, Y, F. A0 T @65 PR ER
Z].PE AR L E, 2020,30011): 1394-1396. [ JIANG
Songqiang, ZHU Huili, CHEN Yanzhe, et al. Investigation on the

exposure of aluminum in the flour products of Zhengzhou[J]. Chi-
nese Journal of Health Laboratory Technology, 2020, 30(11): 1394—
1396. |
[54] Fin, 30K, 588, F b RETERBRBHEANTAL
BREFIFAEI. PEAET A EE, 2018, 34(1): 131-133.
[ QIN Ying, SUN Changhao, CAl Lu, et al. Intake survey and ex-
posure assessment of dietary aluminum in Harbin[J]. Chinese Jour-
nal of Public Health Management, 2018, 34(1): 131-133. ]
[55] akAh, 3653k, 78 RF B RIER 48R BRI 45 [T].
EA ST AL E,2021,33(5):605-609. [ ZHANG Qian, GUO
Xuebin. Assessment on dietary exposure of aluminum among adult
residents in Qinghai Province[J]. Chinese Journal of Food Hy-
giene, 2021, 33(5): 605-609. |


https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016
https://doi.org/10.3969/j.issn.1006-4028.2021.12.yfyxqbzz202112016

	1 含铝食品添加剂的用量规范与毒理学特性
	1.1 常用含铝食品添加剂与用量规范
	1.2 含铝食品添加剂的毒理学特性

	2 含铝食品添加剂的检测技术
	2.1 分光光度法
	2.2 石墨炉原子吸收法
	2.3 电感耦合等离子体法
	2.4 其他快速检测方法

	3 食品铝含量监测分析
	3.1 全国性膳食铝暴露研究
	3.2 各地食品铝含量监测分析

	4 结语
	参考文献

