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Deter mination of 20 kinds of mineral elementsin sake by inductively coupled
plasma mass spectrometry
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SUN Guo-Nan, WANG Ying-Nan

(Rongcheng Entry-Exit Inspection and Quarantine Bureau, Weihai 264300, China)

ABSTRACT: Objective To establish the inductively coupled plasma mass spectrometry method for determination
of 20 kinds of elements in sake, including sodium, magnesium, aluminum, potassium, calcium, chromium,
manganese, iron, cobalt, nickel, copper, zinc, arsenic, selenium, strontium, barium, cadmium, silver, mercury and lead.
Methods Nitric acid was applied to dispose the sake, ultrasonic processing was used to remove the yellow gas of
nitrogen oxides, and inductively coupled plasma mass spectrometry method was applied to determinate 20 kinds of
elements in sake. Results The recovery rates were 92.4%~109% and the RSDs were 2.10%~5.92%. The detection
limits of sodium and calcium were 1.0 mg/L, kalium was 0.5 mg/L, aluminum, magnesium, iron and zinc were 0.1
mg/L, barium was 0.05 mg/L, chromium, manganese, cobalt, nickel, copper, arsenic, selenium, strontium, silver,
cadmium, mercury and lead were 0.01 mg/L, respectively. The linear ranges of sodium and calcium were 3.0~200
mg/L, kalium was 1.5~200 mg/L, aluminum, magnesium, iron and zinc were 0.3~10.0 mg/L, barium was 0.15~10.0
mg/L, chromium, manganese, cobalt, nickel, copper, arsenic, selenium, strontium, silver, cadmium, and lead were

0.03~10.0 mg/L, and mercury was 0.03~0.20 mg/L, respectively. Conclusion The established method is simple,
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rapid, sensitive and accurate, and is suitable for the simultaneous detection of multielement in sake

KEY WORDS: inductively coupled plasma mass spectrometry; sake; mineral element
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212 RELHEE
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Tablel Instrument conditions of ICP-MS
1550 W
,2.5mm
/ 1.0/0.4 mm
15.0 L/min 1.0 L/min
45 s 45s
8 mm 0.11/s
2°C 3
#2 ICP-MSiESSH
Table2 Tuning parametersof ICP-MS
Li: (7.0£0.1) amu; *¥Y: (89.0£0.1) amu; **T1: (205.0£0.1) amu
(at 10%) 0.65~0.80 amu
(0.1 s, 10 ng/mL) Li: =3000; Y: =10000; Tl: =6000
Oxide (156/140) =2.0%
Doubly Charged( ) =3.0%
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s 1 mL 100 mL
Ge(72) 23~82 In(115) R 5
114~137 Bi(209) 3.0~200 mg/L, 1.5~200 mg/L,
202~238 0.3~10.0 mg/L, 0.15~10.0 mg/L,
4% , 0.03~10.0 mg/L,
, 3 0.03~0.20 mg/L

3 WRELERAGBRNTRRE
Table3 Content of the standard solution

(ng/mL)
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Table4 The correction equations

As [PAs]  [75]-3.127x[77]+2.736%[82] -2.76x[83]
ed ["'cd] [111]-1.073%[108]+0.763976x[106]
208pp, [*®Pb] [206]+[207]+[208]

#*5 ESRNENREMEEXRBRETR
Table5 Thecorrelation coefficient of standard curve and
detection limit of each element

(mg/L)

Y=3.455E1X+3.089E-2 1.0000 0.1
Y=1.341E3X+1.108E-1 1.0000 0.01
Y=7.459E2X+4.513E-2 1.0000 0.01
Y=1.146E3X+2.095E0 1.0000 0.1
Y=2.048E3X+4.717E-3 1.0000 0.01
Y=5.611E2X+3.977E-2 1.0000 0.01
Y=1.421E3X+2.789E0 1.0000 0.01
Y=2.312E2X+1.772E-1 0.9999 0.1
Y=1.753E2X-6.854E-4 1.0000 0.01
Y=6.012E0X+4.163E-3 0.9984 0.01
Y=9.220E2X+3.888E-2 0.9991 0.01
Y=2.340E2X+7.654E-5 0.9994 0.01
Y=2.340E2X+7.654E-5 1.0000 0.01
Y=3.438E1X+3.351E-5 1.0000 0.05
Y=1.511E1X+3.531E-5 0.9999 0.01
Y=3.269E2X+5.309E-2 1.0000 0.01
Y=9.245E1X+7.196E0 1.0000 0.5
Y=2.730E1X+1.784E-1 0.9980 1.0
Y=1.669E2X+7.293E0 1.0000 1.0

Y=8.091E1X 1.0000 0.1

GB2762-2012

B 0.5mg/L;  GB2762-2012
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[2] , 6,
; 92.4%~109% ,RSD  2.10%~5.92%
<1 mg/kg, <0.14 mg/kg, <0.5mg/kg 35 HiNLs
34 HEEMEE 7 7 ’
, , [1-3]
1 2 5pg/mL, 7 ,
ICP-MS ,
R 6 HBEEMEWEN=7)
Table6 Theprecision and recoveries (n=7)
(RSD, %) (%)
2 5
1 pg/mL 2 pg/mL 5 pg/mL 1 pg/mL pg/mL pg/mL
3.34 4.92 4.76 102 103 99.0
2.75 2.35 3.40 101 98.9 102
2.40 2.19 3.07 102 98.9 97.1
3.22 2.13 3.59 99.6 97.8 96.9
2.77 2.67 3.59 105 102 104
2.46 2.80 3.64 104 101 99.8
2.80 2.10 2.92 108 105 106
2.73 1.97 3.21 103 96.7 96.9
3.35 1.90 3.75 103 101 98.9
5.60 4.51 2.62 105 106 103
2.81 2.36 2.54 101 98.3 97.6
3.80 2.80 1.05 96.3 99.2 97.5
3.42 2.82 4.51 101 98.6 96.8
2.83 2.36 4.52 103 101 102
3.42 2.82 3.81 103 101 99.3
2.99 2.62 4.14 101 98.7 99.4
3.22 3.51 2.98 84.1 92.4 95.0
2.95 2.15 3.27 89.6 99.5 101.5
5.92 2.35 3.55 125 102 97.6
3.48 2.92 3.46 90.1 91.6 102.6
®7 FBEHEMTESE (ML)
Table7 Content of the elementsin the sake samples (mg/L)
1 2 3 4 5 8
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.011 0.011 0.01 <0.01 <0.01 0.01 0.015
0.91 3.57 1.90 1.93 1.44 0.99 1.92
0.16 0.13 0.1 0.1 0.1 0.1 0.14
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gR7
1 2 3 4 5 6 7 8
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.01
0.04 0.16 0.04 0.05 0.05 0.02 0.03 0.03
1.62 1.43 0.83 1.34 0.94 2.24 0.67 0.75
0.02 0.02 0.01 0.02 0.01 0.02 0.02 0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.09 0.08 0.07 0.06 0.12 0.07 0.11 0.06
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.11 0.09 0.08 0.08 0.11 0.1 0.12 0.09
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 <0.01
69.0 111 76.6 130 50.8 122 44.8 52.7
26.4 373 253 253 35.7 26.9 31.0 25.6
20.7 29.6 23.2 19.6 253 314 23.7 21.7
11.3 5.15 5.73 7.16 13.5 14.5 5.12 4.07
RN 10: 64-66
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