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Determination of Mn and toxic elements in Chinese spirits by
inductively coupled plasma mass spectrometry
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Abstract: A method for simultaneous determination of Mn and nine toxic elements in Chinese spirits by inductively
coupled plasma mass spectrometry (ICP-MS) was established. After acidifying in nitric acid and low
concentration of hydrochloric acid,the elements including Be,Cr,Mn,Ni,As,Cd,Sn,Sb,Hg and Pb in Chinese
spirits were measured by ICP-MS directly. The addition of low concentration of hydrochloric acid could
improve the stability of elements,especially Hg and Sn, effectively. Octopole reaction system(ORS) was used
to eliminate the interference of chlorine ion and other mass spectral interference. The matrix maching and the
internal standard elements mixed solution(Li,Y,In and Bi) had compensated the difference of sample transfer
efficiency and evaporation rate of solvent. Under the optimum condition,the method had good linear relation.
The detection limit of the 10 elements was in the range of 0.13~12.15 ng/L,the RSD was 0.75%~3.48% ,and the
recovery of standard addition was 93.80% ~110.00% . The method was simple and rapid with high precision
and accuracy,and could be used in Chinese spirits quality control and safety estimations.
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Fig.1 Effects of low concentration hydrochloric acid on stability

of sample solution
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Table 1 Background equivalent concentrations (BECs) and detection limits (DLs) of interference elements
JLE U B ST JRE B DL(ng/L,n=11)  BEC (ng/L)
a3 TS0, BALT0, *ArOH, CI0, “Ar"C, *Ar“N'H ;‘;ﬁg% 4170%'2291 13}? 2'280
Mn 55 OAPENTH, ©ArSN, TCIH0, ¥Ar*0'H, ZNa'*0?, *C1*0'H ;‘;ﬁg% ‘2‘:33 181"6259
As 75 DAL, ®ArPK, PArPArH, $Co'0, #Ca'®0? ’;‘;ﬁgiit ﬁgj 911 -3865

Uil I R MG S R AR LM A0 pg/mLIFJLiL Y \In.
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SPIRPEATIN G, BRGE A 3hgh 2545 76 2= bRl T

VE M, 1013 BRI 0 38 10 B HEAH OC FR $0710.9998 ~
1.00002 1], J7ik 2Pl OC 2R RAF . SR HES 3%
VRFRAZ A PR A 21 T pptél, 4bF-0.13~12.15 ng/L
Ay, W2,
25 Tmam
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Table 2 Linearity range; linear correlation coefficient and TCE IR 2R ke B UE 7 VR I ER T, 45 B UL 33, 4%
detection limits of the elements TCE kR B 2 4 93.80%~110.00% , RSDLE0.75%
pren LML b T ékﬁ*ﬁ?% o i R ~3.4A8%Z|‘Eﬂ » VR P RN % PR 1 R G o e i R ] [
(/L) ARRY gD S RAEGR 2757-2012F1GB 23545-2009 % (137 11
Be 0.00~10.00 y=2.84x107x+3.27x10° 1.0000  0.13 L 76 2 Mn 1 Pb 19 B B bR AR, = AN (B 5 RE 5 b
Cr 0.00~100.00 y=4.56x107x+1.77x10* 0.9999  12.15 I M FTPbIZE IS 3~ [ S AR #E (Mn <2000 pg/L.Pb<
Mn 0.00~500.00 y=7.05x107x+1.53x10° 0.9999  2.07 200 /L) , M H 4y 84 5 B ME 0 25 H o i %8 H 5
Ni  0.00~50.00 y=4.14x10%-8.61x10° 1.0000  2.59 B, 0% Ik SARUEGB 2762-2012%) €5 5 b Vs
As  0.00~50.00 y=1.76x10x+5.22x10* 0.9998  0.64 YLy B e bR DS, 8 AN B HEE TC 22N T8 v P i
Cd  0.00~50.00 y=2.39x107x-6.13x10° 0.9999  0.81 PR AR AE .
Sn 0.00~50.00 y=3.55%107x-1.92x10° 1.0000 1.95 3 %&b
Sh 0.00~50.00 y=5.12x10"x+2.08x10~  0.9998 1.21 T T ICP—MS 35 YE 7 9 5 11 39 71 Be < Cr Mn.
Hg 0.00~50.00 y=3.06x10"x+4.71x10° 0.9999  0.44 NivAssCd-Sn.ShHgPh 102 B 56 22 (19 40 M7 7
Pb  0.00~50.00 y=1.34x10*x+6.20x10* 1.0000  0.76 V. SRS EE B AL 11 T RE S AL TORE S 1 A B i
K3 FEMIII TR
Table 3 Analytical results of samples
FEALA FEALB FanC
JUR AR ks Bl RSD O AURME ks [l RSD O AURME bR R RSD
(pg/l) (pg/L) (%) (%) (pg/L) (pg/L) (%) (%) (pg/L) (ug/L) (%) (%)
Be 0.092 0.10 98.00 1.70 0.28 0.50 98.00 3.19 0.13 0.10 110.00  2.31
Cr 21.18 50.00 98.34 2.08 13.06 50.00 104.30  1.62 25.89 50.00 94.64 1.79
Mn 34.70 50.00 103.86  1.31 55.02 50.00 107.54  1.83 27.10 50.00 108.86  0.81
Ni 4.63 5.00 103.80  0.75 1.71 5.00 96.40 2.05 6.07 5.00 93.80 3.48
As 3.31 5.00 97.00 1.28 0.96 5.00 105.00 0.93 5.12 5.00 94.40 2.72
Cd 0.17 0.50 104.00  1.70 0.093 0.10 107.00  2.32 0.071 0.10 109.00  1.66
Sn 19.66 50.00 103.44  1.36 8.27 50.00 103.70  1.46 13.30 50.00 97.42 0.90
Sh 0.51 0.50 96.00 1.97 0.92 5.00 95.00 0.85 0.44 0.50 96.00 2.63
Hg 0.012 0.10 98.00 2.45 0.010 0.010 100.00 2.16 0.007 0.010 110.00 1.77
Pb 7.08 5.00 108.40  1.12 3.67 5.00 105.00 0.82 1.45 5.00 102.2 1.56
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