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Deter mination of aluminum content in milk powder packaged with
aluminum-plastic by microwave digestion-inductively coupled
plasma emission spectrometry
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ABSTRACT: Objective To establish a method for the determination of aluminum content in milk powder
packaged with aluminum-plastic by microwave digestion-inductively coupled plasma emission spectrometry.
Methods Thirty-four aluminum-plastic packaged milk powder samples were digested by microwave oven.
Aluminum in aluminum-plastic packaged milk powder was detected by inductively coupled plasma emission
spectrometry (ICP-AES) and the signal was in proportion to the concentration of aluminum in samples. Results
The detection limit was 0.72 mg/kg and the linear correlation coefficient was 0.9998 with the good recovery in
the range of 95.4%~98.6%. Aluminum in 34 aluminum-plastic packaged milk powder samples was less with
the range of less than 0.72 to 1.28 mg/kg. Conclusion The established method is simple, rapid, accuracy, and
requires a few samples, providing technical guarantee for the safety of milk powder.
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Tablel Experimental resultsof accuracy

(mg/kg) (mg/kg) RSD%

0.82 0.89 0.89 0.86 0.80 0.77 0.84 4.1

®2 IAREYLER LI LE
Table2 Experimental resultsof addition standard recovery

/(mg/kg) /(mg/kg) /(mg/kg) 1%
1.0 1.72 1.76 1.75 1.77 1.73 1.81 95.4
0.84 2.0 2.72 2.69 2.77 2.74 2.75 2.79 96.5
5.0 5.75 5.86 5.74 5.79 5.71 5.73 98.6
, 0.72~1.28 mg/kg ,
; 1 mg/kg , -
5 pg/mL
) , 0.72 mg/kg,
167.081 nm 0.9998, 95.4%~98.6%,
33 ICP-AES#MGEFMR
33.1 &MTEESE R ’ ’
’ ’ ’ *3 HWMNER
0~500 ng/L ’ > Table3 Experimental result
Y=0.0114210X-0.3743180, 0.9998
. (mg/kg) (mg/kg)
3 ’ 1 0.95 18 <0.72
0.72 mg/kg 2 <0.72 19 <0.72
332 HEERE 3 0.84 20 0.81
4 0.88 21 0.86
, 6 ,RSD 4.1%( 1),
5 <0.72 22 0.84
) 6 <0.72 23 0.93
333 BRI L AR
7 1.14 24 0.83
1 2 5mgke3 8 0.86 25 0.84
, 2 9 0.89 26 1.06
34 FrEMmXTEE RIS 10 <072 7 <072
11 0.98 28 0.84
22.1 (GBW10017 12 087 29 113
GSB-8), 30 mg/kg, 13 0.84 30 1.28
29.8 mg/kg, 0.67%, 14 0.86 31 <0.72
, 15 <0.72 32 0.85
35 & B 16 0.88 33 0.81
17 0.84 34 <0.72

3




, ICP -AES

Sk

(1]

[2]

[3]

(4]

[3]

(6]

(7]

(8]

, , s 1
,2013,3(1): 6-13.
Shang DR, Song Y, Xu YY, et al. Research progress in risk
assessment of aluminum in food [J]. Chin Fish Qual Standard,
2013, 3(1): 6-13.
Jecfa. Evaluation of certain food additives and contaminants [R].
World Health Organ Tech Rep Ser, 2011, ( 966): 1-136..
Kawahara M. Effects of aluminum on the nervous system and its
possible link with neurodegenerative diseases [J]. J Alzheimers
Dis, 2005, 8(2): 209-215.
[J].
,2003, 32(3): 268-271.

Zhang L. Comparison on intake status of harmful elements
between China and some developed countries [J]. J Hyg Res,
2003, 32(3): 268-271.
WHO.  Global  environment

monitoring  system-food

contamination  monitoring and  assessment

(GEMS/Food) [R]. Geneva: WHO, 2010.

programme

Dua R, Sunkaria A, Kumar V, et al. Impaired mitochondrial
energy metabolism and kinetic properties of cytochrome oxidase
following acute aluminum phosphide exposure in rat liver [J].
Food Chem Toxicol, 2010, 48(1): 53-60.

Walton JR. Evidence for participation of aluminum in
neurofibrillary tangle formation of aluminum in neurofibrillary
tangle formation and growth in Alzheimer's disease [J]. J
Alzheimers Dis, 2010, 22(1): 65-72.

U1
,2007, 9(1): 36-37.

Zheng X. Effects of aluminum on human health and
determination of aluminum in food [J]. J Chongqing Univ Sci

Technol: Nat Sci Ed, 2007, 9(1): 36-37.

91

[10]

[11]

[12]

[13]

[14]

[15]

[J]. , 2005, 14(1): 3-6.
Zhang JL, Liu GY. Progress in the research on the source and
determination of aluminum in the human body [J]. J Clin Med
Prac, 2005, 14(1): 3-6.
[3]. ,2002, 18(12): 1431-1432.
Zhang BZ, Gao XL, Wu DS. Study on Effect of aluminum on
rat’s embryonic development in vitro [J]. Chin Pub Health, 2002,
18(12): 1431-1432.
s R . [J].
, 1995, 21(6): 599-600.
Zhao XL, Mo XF, Lv JL. Determination of aluminum content in
different baby food [J]. J Bethune Med Univ Sci, 1995, 21(6):
599-600.
) , - [1.
,2014, 8(5): 228-229.
Zuo L, Zhou F, Xie ZH. Determination of aluminium levels in
infant foods [J]. Cap J Pub Health, 2014, 8(5): 228-229.
, , , ICP-MS
[J1. ,2014, 24(24): 3525-35217.
Zhang RJ, Wang X, Liu LH, et al. Determination of aluminum in
infant food by ICP-MS [J]. Chin J Health Lab Technol, 2014,
24(24): 3525-3527.
, . ICP-AES (1.
,2015, 32(01): 55-56.
Wang L, Wang J. Application of ICP-AES method in the
determination of trace elements in food [J]. Trace Elem Health,
2015, 32(01): 55-56.
[3]. , 2011, 21(7):
1635-1636.
Jiao YN, Yang LP, Wang, GL, et al. Determination of B and Al in
pork by inductively coupled plasma mass spectrometry (ICP-MS)
[J]. Chin J Health Lab Technol, 2011, 21(7): 1635-1636.

CGUIESR 48 492 4)

(TR

P

= = FEE, L, BEERD, TEMR
HEAELEE.
E-mail: 16350267@qq.com



