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Deter mination of multi elementsin dairy products by semi quantitative
microwave digestion reaction collision cell inductively coupled
plasma mass spectrometry
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ZHANG Yun-Peng, HOU Lan-Jing
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ABSTRACT: Objective To establish a semi-quantitative detection method in collision reaction pool for the
element analysis in dairy products by inductively coupled plasma mass spectrometry (ICP-MS). Methods
With adding 5 mL nitric acid and 1 mL hydrogen peroxide, 0.40~0.50 g sample was digested, and then it was
determined by semi quantitative microwave digestion reaction collision cell inductively coupled plasma mass
spectrometry. Results The sample recovery and semi-quantitative analysis of GSB-8 milk standard reference
material showed that this method could effectively eliminate the interference. The implementation of Pb, Cd,
Hg, As, Cr, Cu, Zn, Ca and other 64 elements could be simultaneously rapidly determined, the result deviation
was in range of (-19.6%)~(+4.9%), and the recoveries of actual samples were 80.4%~104.9%.. Conclusion
This method can quickly determine the elements and the concentration range in samples, which can be applied
to analyze the element content in dairy and provide scientific basis for the rapid analysis and evaluation

of dairy elements.
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Tablel Work conditions of microwave digestion
/W /min /min
1 300 5 5 0.40~0.50 g,
2 700 5 5 5:1(VV)
3 1100 5 10
4 20 3.2 ICP-MS#RAK AL
:IR: 180 C ICP-MS He
233 H&EML ICP-MS ,
10ng/mLLi Y Ce Tl Co )
[15]
(KED) )
2
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sy , V Cr Mn Fe Co Ni Cu Zn Ga Ge As
, , , Se Br Rb Sr Y Zr Nb Mo Ru Rh Pd
, : ® Ag Cd In Sn Sb Te I Cs Ba La Ce P
, Nd Pm Sm Eu Gd Tb Dy Ho Er Tm
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Table2 Working conditions and parameters of inductively coupled plasma mass spectrometry instr ument

"Li ¥y 7]
(amu) 7.00+0.10 89+0.10 205+0.10
(W-10%) 0.65~0.80 0.65~0.80 0.65~0.80
cps/ppb( 0.15s) 1000 1000
(RSD) 5% 5% 5%
(cps) 30 30 30

6Ce’0/M%Ce™: 1%

70Cez+/l40Ce+: 5%
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, 4, :Na 36 ELIRFBIERIMELERS DM
Mg P 1000 mg/kg, K Ca 2500 mg/kg, Cd 29
Zn As Pb Cu Sn Cr Hg 1.00 mg/kg, Fe , 6

30 mg/kg, Se 0.10 mg/kg 4 ) 29 ,Pb Cd Hg As

80.4%~104.9% , ,Cr Cu ,Zn Ca
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Table3 Semi quantitative analysisresults of standard sample

( ") ( )

Na(10?) 0.47 0.47+0.03 Zn(10°) 32 3442
Mg(10?) 0.090 0.096+0.007 As(10) 0.024 0.031+0.007
P(10?) 0.73 0.76=0.03 Se(10°%) 0.14 0.11+0.03
K(10?) 121 1.25+0.05 Y(10) 0.005 0.008+0.003
Ca(10?) 0.91 0.94+0.03 Mo(10°%) 0.31 0.28+0.03
Cr(10°%) 0.35 0.39+0.04 1(10°°) 1.0 1.12+0.23
Mn(10°) 0.34 0.51+0.17 Cs(10°) 0.029 0.034+0.005
Fe(10) 9.1 7.8+1.3 Pb(10°%) 0.052 0.07+0.02
Co(10) 0.023 0.030+0.007 Ba(10) 0.7 1.0£0.3

Cu(10%) 0.39 0.51£0.13

4 SCRRAE N EREISUN E 25
Table4 Resultsof determination of real samples spiked recovery

(mg/kg) (mg/kg) 1% (mg/kg) (mg/kg) 1%
Na 1110 2116 100.6 Zn 2.64 351 87.0
Mg 260 1189 929 As 0 0.804 80.4
P 2990 4003 101.3 Se 0.085 0.167 82.0
cd 0 0.891 89.1 Pb 0 0.932 932
K 5060 7683 104.9 Cu 2.67 3.55 88.0
Ca 4660 7013 94.1 Sn 0 0.866 86.6
Cr 0.011 0.937 92.6 Hg 0 0.813 813

Fe 59.7 86.5 893
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Table5 Resultsof determination of milk powder
N / % B / %

Na(10?) 0.110 0.111 100.9 Zn(10°°) 2.91 2.64 90.7

Mg(10?) 0.032 0.026 81.2 As(10) / 0.02 /

P(10?) 0.315 0.299 94.9 Se(10) 0.097 0.085 87.6

Cd(10) / / / Pb(10°) / 0.05 /

K(10?) 0.508 0.506 99.6 Cu(10°) 2.80 2.67 95.4

Ca(10?) 0.532 0.466 87.6 Sn(10°) / / /

Cr(10°) 0.010 0.011 110.0 Hg(10) / / /

Fe(10°%) 6.11 5.97 97.7

o 1. 2. s
#=6 HRMNELER
Table6 Resultsof samplesdetermination
Pb Cd Hg Cr Cu Zn Ca As
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

/ / / 0.14 0.03 2.8 8.8x10? /
/ / / 0.13 0.03 3.4 8.7x10? /
/ / / 0.11 0.02 3.4 1.0 x10° /
/ / / 0.11 0.03 2.9 9.9x10? /
/ / / 0.13 0.04 3.6 1.2x10° /
/ / / 0.21 0.05 4.4 1.4x10° /
/ / / 0.12 0.03 3.5 1.0x10° /
/ / / 0.13 0.04 6.8 8.0x10? /
/ / / 0.89 0.11 1.3 3.7x10? /
/ / / 0.93 0.34 2.9 8.4x10? /
/ / / 0.31 0.05 3.5 1.0x10° /
/ / / 0.14 0.04 3.5 1.2x10° /
/ / / 0.12 0.04 1.3 1.0x10° /
/ / / 0.13 0.03 3.6 1.1x10° /
/ / / 0.21 0.04 3.7 1.1x10° /
/ / / 0.14 0.03 3.1 1.0x10° /
/ / / 0.13 0.02 3.0 1.0x10° /
/ / / 0.16 0.04 33 9.8x10° /
/ / / 0.12 0.03 2.9 8.6x10° /
/ / / 0.14 0.04 3.1 8.6x10? /
/ / / 0.13 0.03 2.8 8.5x107 /
/ / / 0.14 0.03 33 9.4x10? /
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gR6
Pb Cd Hg Cr Cu Zn Ca As
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
/ / / 0.12 0.04 3.8 1.0x10° /
/ / / 0.13 0.03 3.6 1.0x10° /
/ / / 0.13 0.04 3.8 1.0x10° /
/ / / 0.13 0.03 3.7 1.1x10° /
/ / / 0.12 0.03 3.6 9.9x10? /
/ / / 0.16 0.03 32 1.0x10° /
/ / / 0.13 0.03 7.4 7.4x10 /
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