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Research of determination methods of food aluminum content

ZHANG Hui-Min, LIU Gui-Hua', LUO Ruo-Rong, JIANG Jie, QIU Hong-Mei
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ABSTRACT: Objective To evaluate the analytical methods for determination of total aluminum in foodstuff.
Methods Inductively coupled plasma optical emission spectrometer (ICP-OES) and inductively coupled
plasma mass spectrometry (ICP-MS) were used to determine total aluminum in reference materials including
different foodstuff samples. Digestion effects using different types of acid were compared. The background
value of total aluminum was determined in flour and aquatic products. Results Only nitric acid can not digest
sample completely. Using nitric acid and hydrofluoric acid together could completely digest foodstuff samples.
Aluminum was frequently detected in food samples and the level in parts of shellfish and jellyfish had exceeded
100 mg/kg. Conclusion  Aluminum concentration detected by the method of national standard was lower than
the true value. Using nitric acid and hydrofluoric acid together in the digestion step can precisely determine the
total aluminum in foodstuff samples.
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Table 1 Detection limit of icp-ms and icp-aes determination and engage aluminum
(ng/L) (mg/kg) (mg/kg)
ICP-MS 2 10000 1.0000 0.34 0.34 1.0 1.1
27
ICP-OES 500 10000 1.0000 0.58 0.43 1.9 1.4

396.1




3226 5
*2 R2MWMARERFEYRBINESER
Table 2 Determination results of 22 kinds of different standard material aluminum matrix
ICP-OES ICP-MS
(mg/kg) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) mg/kg (%)
GBW10010 390+40 129 33 120 31 122 31 115 29
GBW10011 104+10 39 38 19 18 34 32 22 21
GBW10012 320+30 147 46 105 33 125 39 73 23
GBW10013 430 154 36 56 13 145 34 66 15
GBW10014 166+22 73 44 40 24 60 36 36 22
GBW10015 61060 478 78 291 48 382 63 275 45
GBW10016 940+90 741 79 612 65 632 67 545 58
GBW10017 30 12 41 8 27 10 6 10 6
GBW10018 160+30 55 34 29 18 45 65 30 43
GBW10019 70£10 23 32 16 23 16 23 15 21
GBW10021 430+40 262 61 179 42 243 56 264 61
GBW10022 210420 120 57 72 34 90 43 55 26
GBW10023 49004800 3448 70 3347 68 2783 57 2875 59
GBW10024 15627 54 35 40 26 41 26 31 20
GBW10043 450+70 180 40 113 25 158 35 114 25
GBW10047 210 50 24 27 13 44 21 37 18
GBW10047 460 176 38 94 20 152 33 83 18
GBW10049 3000 1696 57 1605 54 1313 44 1218 41
GBW10050 290 190 66 153 53 156 54 121 41
GBW10051 12027 42 35 33 27 32 26 27 22
F 3 A REIEEIRFR RN E B 1 2R (%)
Table 3 Determination recovery of different acid system
HNO; 5 mL HNO;+H,S0, 5 mL HNO;+HF
mg/kg  SmL 10 mL 15 mL 0.5 mL 1 mL 025mL  0.5mL 1.0 mL
70+10 27 31 32 42 44 101 111 109
104+10 23 24 26 34 34 80 91 102
166+22 31 31 34 35 47 87 101 102
210420 47 51 54 52 86 90 97 102
320+30 23 18 23 41 45 67 81 82
430+40 53 64 68 57 59 103 91 98
61060 67 77 77 96 78 94 96 106
940+90 62 66 71 82 83 86 82 90
156x27 24 25 26 48 36 60 68 68
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Table 4 Results of flour products (finished product) aluminum background value

100 mg/kg
() (2 mg/kg)
«) (mg/kg) (mg/kg) () (%)

380 190 <2 68 84 44 20mg/kg24 ,  13%
66 42 <2 42 12 29 10mgkgs5 , 12%
43 15 <2 11 7 44 10mgkgl , 7%
50 23 <2 78 18 78 20mg/kg3 ,  13%
38 38 <2 58 14 37 10mgke2 , 5%
207 207 <2 30 69 34 20mg/kg9 , 4%
90 67 <2 13 29 43 10mg/kg4 , 6%

#5 KEMOIEH)PEAKRENEERRD T

Table 5 Results of aquatic products (wet sample) aluminum background value

mg/kg
207 2 500 100 mg/kg 64 31 %
500 mg/kg 38, 54 %
70 186 2541
1000 mg/kg 17, 24 %

280 <1 45 10 mg/kg 7, 3%




3228

342 JKE AR AR JRAE G M
GB2762-2011
100 mg/kg 5 , C )
100 mg/kg 30%,
, 97%
10 mg/kg, R
«C ) (
100 mg/kg”
35 AAMESRERE
, A’ AI(OH)*
Al(OH)," ,
[13,14]
[13,15]
) ,
4 % it

[91

[2]

[3]

(4]

(3]

(6]

[7]

, GB2762-2011

113 "

57 3k

, ; . 1
, 2008, 29(6): 355-357.
Bai XS, DuJ, Song CM, et al. Progress on effect of aluminum on
human healh[J]. J Jilin Med Coll, 2008, 29(6): 355-357
[ .

,2006, 12(1): 46—48.
Sheng MC, Review advances in the effect of aluminum on hu-
man health[J]. Anhui J Prev Med, 2006, 12(1): 46—48

> s . 6
[J]. ,2009, 36(16): 3122-3123.
Chen YS, Lu PP, He AT et al. Analysis on aluminum content
among six types of wheat flour food in Hengyang[J]. Mod Prev
Med, 2009, 36(16): 3122-3123.
[J]. ,2012,28 (11): 1352-1353.
Jiang LX, Yang M, Huang HP et al. Pollution status of alumi-
nium in main foods in Shenzhen City[J]. Occup Health, 2012,
28(11): 1352-1353.

[J]. ,2010, 26 (19): 2202-2204.
Wu LM, Zhang HM, Huang W et al. Monitoring Results of Alum
inum Contents in Flour Products in Shenzhen City[J]. Occup
Health, 2010, 26(19): 2202-2204
, s . 2007-2008
[J]. ,2010, 17 (3): 502—-503.
Liang H, Wang Z, Pan LB, Analysis on Aluminum Contamina-
tion in Flour-made Food Sold in Markets of Shenzhen in2007
2008[J]. Pract Prev Med, 2010, 17(3): 502-503
. GB15202-94



3229

(8]

(9]

[10]

(1]

[12]

[13]

[S]. : , 1997

National Standards of the People's Republic of China.
GB15202-94, Hygienic standards for the use of aluminum addi-
tives in flour products[S]. Beijing: Standards Press of China,
1997

. GB2762-2005

[S]. 2005

National Standards of the People's Republic of China.
GB2762-2005, Limitation standards for food contaminants[S].
2005

. GB2762-2011
[S]. 2011
National Standards of the People's Republic of China. GB2762-
201, Standard for the use of food additives [S]. 2011

. GB2009.182-2003

[S]. 2003

National Standards of the People's Republic of China.
GB2009.182-2003 Determination of aluminum in flour products
[S]. 2003

. GB/T 23374-2009 -

[S]. 2009
National Standards of the People's Republic of China. GB/T
23374-2009 Determination of aluminium in foods-Inductively
coupled plasma mass spectrometry[S]. 2009

[J].
, 2011, 22(5): 346-347.

Ge SL, Detection of aluminum in foods and pollution of im-

provement[J]. Henan J Prev Med, 2011, 22(5): 346-347.

] > 5

[14]

[15]

[J]. ,2011, 35(6): 918-923.
Yang H, Huang DR, Chen HR, et al. Speciation analysis and
health risk assessment of aluminum in Porphyra haitanensis[J]. J
Fish China, 2011, 35(6): 918-923.
1. ,2003,31(9): 11311138

Yang XD, Zhang FP, Wang XL, et al. Novel Analytical Techni-
gues for Fractionation and Speciation of
Aluminum in Environmental and Biological Systems[J]. Chin J
Anal Chem, 2003, 31(9): 1131-1138

) ; s 1.

,2011, 35(4): 539-542.

Shang DR, Zhao YF, Ning JS, et al. Speciation analysis of alu-
minium in seaweed[J]. J Fish China, 2011, 35(4): 539-542

(G AEsh it KRR

fEZ &I

REG, ETERE, TEHRARA
BHEE. emRe. MEIE. FHD
5%,

E-mail: hmzhang2004@aliyun.com

- X, FEEM, EETRAEA
‘ DAEEERS.
E-mail: 1106126629@qq.com



