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Determination of 9 kinds of elementsin health food by microwave
digestion-inductively coupled plasma mass spectrometry

LI Meng-Yi', DONG Zhe', FEI Li-Na?, CAO Jin'"

(1. National Institutes for Food and Drug Control, Beijing 100050, China; 2. Jilin Institutes for Food and
Drug Control, Jilin 132000, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 9 kinds of elements
such as Na, Mg, K, Ca, Mn, Fe, Cu, Zn, and Se, in liquid, solid, and soft capsule types of health food by
microwave digestion- inductively coupled plasma mass spectrometry (ICP-MS). Methods Nine kinds of
elements in 3 kinds of matrix of health food were firstly decomposed by microwave oven with nitric acid and
hydrogen peroxide, and then determined simultaneously by ICP-MS. Samples were corrected by adding
internal standard solution on line, with '’Rh and '"*°Re as internal standard. Results This method showed a
wide linearity range, and low detection limit. The recoveries were in the range of 82%~120%, and relative
standard deviations were under 7.8%. Conclusion This method is rapid, sensitive and accurate, and
suitable for the simultaneous determination of Na, Mg, K, Ca, Mn, Fe, Cu, Zn, and Se in 3 kinds of matrix of
liquid, solid and soft capsule.
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Tablel Time-temperature program for digestion

/C /min /min

120 5 3

160 5 3

180 5 20
125 C

2 mL S 25 mL
23 RyprEARE S
9 , 5%
, (Na) 10mg/L  (Mg) 10 mg/L

(K) 10 mg/L (Ca) 10 mg/L (Mn) 1 mg/L (Fe)
Img/L (Cu)lmg/L (Zn) 1 mg/L  (Se)0.5mg/L
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s , 5%
*2 RIKFAERTRE(MIL) “Ca, “Ar 40,
Table2 Concentration of serial standard solutions (mg/L) , “Ca
Na Mg K Ca Mn Fe Cu Zn Se 56Fe,
1 10 1 0.5 (“’Ar+'°0) 56,
I 5.0 0.5 0.25 STRe ,
il 1.0 0.1 0.05
\Y 0.5 0.05 0.025 R
33 ZMEE
\% 0.1 0.01 0.005
L (Rh  RelO pg/L), ICP-MS
24 tEmNE X
b Y 9 b
0.999
(Rh RelO pg/L) 3
1 1550 W; , 0.999 ,
: 14 L/min; : 1 mL/min; =
. 34 KMHRSEER
: 0.8 L/min; : 5 mm;
: 3 ; 22 11 ,
: KED; (>99.999%), 142 (D), 3
mL/min; : 40 r/min; :0.02s ’
;10 ,
3 ZR5SH e 03 g, 25
) 24 A N mL 4 ? 4
31 HBRAARFHRIRE _
35 fnfREYE
[13] 3 , 6 , 22
> ’ ) 5
, : ICP-MS > 3
82%~120% s 93%~117%
’ 93%~119°
3 , 2 ’ & o ’
36 MEE
22 3 6
9 s RSD 22 3 R
2 3 2 1 2 2
B - RSD
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Table3 Linear equations, correlation coefficients and linear range for each element

r (mg/kg)
»Na Y=2456871X+35986 0.9997 0.1~10
Mg Y=1023575X+2235 0.9999 0.1~10
K Y=814098X+15175 0.9998 0.1~10
*Ca Y=55379X+1493 0.9992 0.1~10
55Mn Y=15230X+876 0.9997 0.01~1
TFe Y=621X+801 0.9997 0.01~1
$Cu Y=32737X+2700 1.0000 0.01~1
7n Y=4971X+4589 0.9999 0.01~1
Se Y=429X+10 0.9991 0.005~0.5
F 4 KHR5EEMR(Mgkg)
Table4 LOD and LOQ of the method (mg/kg)
»Na 0.04 3 0.1 11
Mg 0.002 0.2 0.008 0.6
K 0.005 0.4 0.02 1
#Ca 0.01 1 0.05 4
*Mn 0.0001 0.008 0.0003 0.03
Fe 0.003 0.3 0.01 0.9
$Cu 0.0001 0.009 0.0004 0.03
Zn 0.0003 0.03 0.001 0.09
#Se 0.00004 0.003 0.0001 0.01
5 INFREYLE(n=6)
Table5 Recovery test of the method (n=6)
»Na 120% 119% 120% 106% 112% 106% 111% 117% 105%
Mg 106% 110% 111% 104% 104% 105% 109% 108% 106%
YK 104% 107% 93% 101% 106% 106% 106% 110% 106%
*Ca 82% 114% 126% 97% 105% 115% 103% 111% 116%
>Mn 101% 104% 99% 106% 106% 107% 110% 110% 107%
TFe 88% 115% 109% 99% 105% 102% 106% 109% 103%
5Cu 104% 103% 99% 101% 97% 98% 104% 100% 100%
56Zn 93% 98% 97% 117% 93% 104% 119% 94% 107%
8Se 87% 94% 104% 93% 94% 106% 93% 95% 111%
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Table6 Resultsof precision test

(n=6) (n=3)
»Na 2.4% 2.7% 2.6% 5.3% 0.9% 4.0%
Mg 2.4% 2.4% 2.6% 2.0% 0.7% 2.4%
PK 1.8% 2.0% 2.6% 4.5% 2.8% 5.0%
“Ca 2.5% 2.7% 7.8% 6.3% 2.3% 5.0%
*Mn 2.0% 2.5% 3.2% 2.1% 1.1% 2.4%
Fe 2.1% 2.5% 3.1% 2.8% 0.4% 1.8%
Cu 2.3% 2.5% 2.8% 2.0% 1.9% 3.0%
7n 4.6% 3.1% 4.4% 1.5% 2.3% 0.4%
8Se 4.1% 2.1% 3.0% 3.4% 2.8% 4.3%
37 BEM s
R 4 11ig
,3 , 0
3 6 24h , 4.1 ERTFH
RSD, 7 ) 24 h ,

Fz7 HRBEMN=4)
Table7 Resultsof stability test (n=4)

Na 3.0% 3.3% 4.6%
Mg 3.5% 3.8% 4.7% -
K 4.6% 5.0% 6.2% ’ ’
9
#Ca 4.7% 4.6% 6.2%
>Mn 3.0% 3.0% 4.8% s
S"Fe 2.6% 2.5% 4.4% ’
b
Cu 2.8% 1.8% 2.8%
b
%Zn 6.6% 2.8% 2.7%
8Se 5.0% 5.0% 5.3% >
2 2
v 9
3.8 HEMME
o 4.2 HWNUTFIHAER

, 8 ICP-MS ,
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Table8 Resultsof sampletest (mg/kg)
1 88 17 3.7 15614 0.712 202 ND 120 ND
2 ND 1.6 5.9 6.8 ND ND ND ND ND
38 90 804 6.8 0.26 48 0.33 1.9 0.016
1 ND ND ND ND ND ND ND ND ND
2 67 74 546 406 0.56 3.5 0.27 0.64 ND
7908 430 5447 2213 6.9 143 8.1 17 0.14
6796 3444 15637 937 16 431 2.6 9.4 0.42
ND ND ND ND ND ND ND ND ND
:ND
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