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Determination of 7 kinds of heavy metal elementsin oral tobacco products by
inductively coupled plasma mass spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of chromium, nickel, arsenic,
selenium, cadmium, mercury and lead in oral tobacco products by inductively coupled plasma mass spectrometry
(ICP-MS). Methods The pretreatment conditions such as digestion condition and acid removing condition were
optimized, and then the content of heavy metals in 58 kinds of foreign commercial oral tobacco products was detected.
Results The optimal digestion condition and acid removing condition were as follows: 5 mL nitric acid and 2 mL
hydrogen peroxide, acid removing temperature at 130 ‘C. Seven kinds of heavy metal elements had good linear
relationship in respective linear ranges, the linear correlative coefficients for all elements were 0.9999. The limits of
detection was in the range of 0.013~0.026 ng/g and the recoveries were 98.0%~101.8%. The overall intra-day and
inter-day RSD were less than 2% and 8%, respectively. Among 58 kinds of oral tobacco products, 7 samples
exceeded the limit of arsenic standard 1 mg/kg, 2 samples exceeded the limit of lead standard of 5 mg/kg, and
chromium, nickel, selenium, cadmium, mercury levels were lower than the limits. Conclusion This proposed

method shows higher sensitivity and accuracy, which can meet the demand for simultaneous determination of heavy
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metal elements in oral tobacco products.
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Tablel 58 kinds of oral tobacco products
1
Copenhagen® 1822
2
3
4 Skoal® 1934
5
6
7
8
9
10 m
ussTcY

11
12
13
14
15 1984
16
17 Rooster®
18 Redseal®
19

Husky®
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21

22

23 \

Marlboro®

24

25

26

27 §
Kodiak®

28

29

30 American Snuff Company®
Grizzly®

31

32

33 Discreet” Emerald Ice

34

35 Camel®

36

37 X
Kayak®

38 Swisher Int., Inc.

39 Silverado®

40 Longhorn

Pinkerton Tobacco Co.

41 Renegades

42 General

43 o Gotland Fldder (green)

Swedish Match®

44 Ettan

45 Goteborgs Rapé White

46 Montecristo

Taboca A/S

47 Romeoy Julieta

48 Gotlands Snus AB Jakobssons

49

50 Skruf Snus Skruf

51

52 Louisville Durango

53 havana blossom

54 ozona

55 Poschl Tabak® Lowen-prise

56 Gletscher Prise /

57 Johnny

Samuel Gawith & Co.
58 Gawith
:@© ;® ;@



4182

7
65% 30% ( , , *3 BERBEFHRFERILOIUNESRYE
Merck ): ( 99.999%, ); Table3 Operating parametersof ICP-MS
; 10 pg/mL (Sc Ge In Bi)
( ); 1000 pg/mL ( Merck 1300 W
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Table4 Linearity rangesand limits of detection of method

/ / M(ng/L) (ug/g)
/53 Sc/45 0~100 0.9999 0.015
160 Sc/45 0~40 0.9999 0.015
175 Gel72 0~10 0.9999 0.013
179 Gel72 0~10 0.9999 0.026
/111 In/115 0~8 0.9999 0.013
/202 Bi/209 0~4 0.9999 0.014
/208 Bi/209 0~400 0.9999 0.016
33 fEEE ng/g 0.07~0.37 pg/g 0.09~1.69 pg/g  0.16~1.81
6 ug/g 0~5.96 pg/g 0~0.91 pg/g
,  ICP-MS , 5 £6 MIzEEER
, ICP-MS , Table6 Resultsof recoveries
bl 5 5 2
(%)
> (ng/ 8) (ng/g) (%)
2% R 8%
0.50 98.6
%5 FEMHEA. HEHEEEMN=6) 1.30 1.30 99.6 98.8+0.8
Table5 Intra-day and inter-day RSD of method (n=6)
2.00 98.1
0.50 943
(ng/g)  RSD(%) (ng/g)  RSD(%)
1.27 1.30 100.2 98.0+3.2
3.27 0.51 3.27 2.06
1.43 1.04 1.55 4.01 2.00 99.4
0.68 1.96 0.68 7.02 0.05 99.3
0.69 1.71 0.76 4.43 0.15 0.15 97.4 98.4£1.0
0.59 1.73 0.59 4.84 0.30 98.4
0.12 0.15 0.12 1.24 0.20 100.4
0.27 0.54 0.28 214 0.36 0.40 100.0 100.2+0.2
1.0 100.2
34 [EER
* 0.20 104.2
02 g 5
0.43 0.50 100.5 101.8+2.1
3 N 222
1.00 100.8
i 6 6 , 0.50 100.6
98.0%~101.8% 1.01 1.00 99.4 99.5+1.1
35 9|\DQ*EPE"]%%\ %%\ ﬁEF\ ﬁm\ iE]\ 7:j:<\ %JI;IL 2.00 98.4
e=E 0.15 100.4
58 037 0.40 100.5 100.0+0.8
s 7 7
0.80 99.1

0.41~3.8 pg/g  0.74~2.2
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Table7 Content of Cr, Ni, As, Se, Cd, Hg and Pb in 58 samples (n=2)

/(ug/g)

Cr Ni As Se Cd Hg Pb
1 3.15 1.55 0.68 0.69 0.59 0.12 0.27
2 0.71 0.94 0.33 0.56 0.49 0.08 BDL
3 1.37 1.42 0.37 0.66 0.68 0.1 0.17
4 1.18 1.82 0.25 0.40 1.17 0.35 0.50
5 1.08 1.07 0.09 BDL 0.60 0.61 0.17
6 2.50 1.83 0.12 0.21 0.70 0.10 0.48
7 1.32 1.62 0.18 0.11 0.93 1.02 0.30
8 1.53 1.42 0.09 0.22 0.55 0.70 0.47
9 1.23 2.12 0.40 0.31 1.16 0.24 0.61
10 1.72 1.95 0.27 0.09 1.09 0.75 0.53
11 1.10 2.20 0.37 0.21 1.22 0.21 0.60
12 1.85 1.59 0.13 BDL 0.67 0.11 0.49
13 0.87 0.98 0.10 BDL 0.45 0.41 0.06
14 0.99 0.91 0.33 0.51 0.54 0.05 0.03
15 1.49 1.96 0.30 0.40 1.05 0.34 0.55
16 0.92 1.12 0.24 0.24 0.62 0.23 0.29
17 1.10 1.19 0.19 BDL 0.60 0.36 0.15
18 0.91 1.07 0.34 0.54 0.54 0.05 0.03
19 0.85 0.96 0.37 0.59 0.64 BDL 0.13
20 0.83 0.95 0.36 0.62 0.52 BDL 0.15
21 1.69 1.31 BDL 0.12 0.80 5.96 0.46
22 2.90 1.86 0.14 0.13 0.66 2.05 0.34
23 3.15 2.02 0.08 0.13 0.63 3.92 0.42
24 2.72 1.78 0.08 0.13 0.58 2.82 0.43
25 2.51 1.63 BDL BDL 0.62 3.22 0.33
26 1.90 1.36 0.07 0.10 0.63 3.30 0.42
27 0.87 1.11 0.38 0.66 0.77 BDL 0.2
28 0.99 1.12 0.43 0.9 0.81 BDL 0.28
29 0.74 0.84 0.36 0.78 0.66 0.02 0.08
30 0.77 1.17 0.34 0.63 0.56 BDL 0.05
31 1.16 1.02 0.14 BDL 0.55 0.51 0.07
32 1.33 1.02 0.15 NQ 0.79 0.76 0.26
33 0.6 0.84 0.37 0.75 1.81 0.03 0.5
34 1.30 1.27 0.15 0.36 0.43 1.01 0.37

35 1.17 1.07 0.26 0.42 0.37 0.93 0.27
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(ngle)
Cr Ni As Se Cd Hg Pb
36 1.05 1.39 0.27 1.38 0.45 0.11 0.03
37 1.17 1.21 0.49 0.78 0.75 0.05 0.28
38 1.34 1.67 0.22 0.27 0.84 0.69 0.48
39 1.1 1.59 0.59 0.78 0.90 0.07 0.70
40 1.01 1.09 0.45 0.95 0.71 0.06 0.05
41 0.9 1 0.37 0.86 0.67 0.06 BDL
42 0.77 0.8 0.37 1.23 0.28 0.01 0.05
43 0.7 0.89 0.4 1.6 0.44 0.02 0.08
44 0.99 1.04 0.31 1.19 0.34 0 0.13
45 0.57 0.76 0.26 1.19 0.31 0 BDL
46 0.86 1.43 0.15 0.55 0.67 0.51 0.32
47 0.79 1.56 0.34 1.44 0.78 0.05 0.15
48 0.99 1 0.36 1.5 0.31 0.01 0.3
49 1.81 1.84 0.21 0.41 0.24 0.65 0.43
50 1.34 1.43 0.28 1.69 0.16 BDL 0.14
51 1.84 1.89 0.34 1.46 0.32 BDL 0.23
52 0.41 0.74 0.22 0.69 0.76 0.01 0.04
53 0.54 1.23 0.3 0.65 1.51 BDL 0.37
54 1.78 1.85 0.35 0.72 0.72 BDL 0.81
55 2.72 2.16 0.4 0.83 0.65 0.07 0.88
56 3.09 1.26 0.34 0.19 0.64 1.83 0.81
57 3.80 2.01 0.25 0.14 0.70 1.44 0.86
58 3.35 1.65 0.25 0.16 0.77 1.14 0.91
:BDL , below detection limit
Tobacco-Glossary.pdf. [2015-08-21].
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