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Abstract: A kind of heavy metal elements (Pb, Cd, As, Hg, Cu, Pt, Pd, Ir, Rh, Ru, Os, Mo, Ni, Cr, V, Mn, Fe, Zn) in oral liquid health
foods derived from Chinese herbal medicine based on inductively coupled plasma mass spectrometry (ICP-MS) was established in this work.
The oral liquid samples were pre-treated by microwave digestion. The Ge, In and Bi elements were used as the internal standard elements for
correcting the matrix effect and signal drift. The contents of 18 heavy metals in ten batches of samples were determined by ICP-MS. Results
showed that good linear relations of 18 heavy metal standard curves were found, R%>0.999, the detection limit of each element was between
0.0001~2.743 ng/mL, the precision RSD was between 0.49%~4.29%, and the repetitive RSD value was between 1.2% and 15%, the recovery
rate of the sample was between 82.74% and 122.7%. The 18 heavy metal elements in the two oral liquids were not exceeded. Results showed
that this method is easy to operate, fast in analysis, high in sensitivity and good in accuracy. It is suitable for the detection of heavy metals in oral
liquid health foods, and can provide a basis for health food safety evaluation.
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Table 1 Linear relationship, detection limit, precision, repeatability and the recovery rates of sample test results of each element

TS g X 1A 2 =
rE fﬁiﬁ EDEP AAX AR HRR/(ugl) H#FE B RSD% WW@iZimgm% wﬁa&%
Pb 020  y=0.0189x-131.67  0.9999 0.2150 1.6 32.66 6.8 1114
Cd  0~10  y=0.1968x+4.5903  0.9998 0.01414 43 0.1593 12 83.88
As 020  y=04012x-20.647  1.0000 0.1030 4.1 0.3366 5.1 111.8
Hg 0~5  y=03228x-18927  0.9999 0.01890 3.5 0.0114 1 114.6
Cu  0-400  y=0.0480x-29528  1.0000 0.1027 0.49 4.468 15 100.2
Mo 02  y=0.0836x-45832  0.9998 0.1908 2.7 0.4298 9.9 1227
Ni 010  y=0.1178x-79.851 1.0000 0.1159 0.60 2.090 1 90.83
Cr 020  y=0.0344x21804 09960 0.5697 0.75 1.543 12 1013
\ 0~2  y=0.0940x-33.548  0.9999 0.01053 1.8 0.2741 37 99.07
Mn  0-100  y=0.1148x-10472  1.0000 0.01472 0.63 2831 12 82.74
Fe  0~1000 y=0.0873x-3257.1  1.0000 0. 6920 0.81 1032 7.4 105.4
Zn 0200  y=02826x-59862  1.0000 0.3776 0.82 2935 7.5 114.2
Pd 02 y=0.0864x-52721  0.9997 0.001003 20 ND -

Ru 02 y=0.0713x+0.896  0.9998 0.002460 3.1 ND -
Rh 0~2  y=0.0118x-1.1063  0.9998 0.002270 3.8 ND ;
Os 0~2  y=0.0489x-82457  0.9999 0.04997 29 ND

Ir 02  y=0.0170x-7.005 0.9999 0.004910 3.9 ND -
Pt 0~2  y=0.0119x-13.861  0.9999 0.004301 3.9 ND ;
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Table 2 The analytical results of heavy metal element in oral solution

Fo Pb/ Cd/ As/ Hg/ Cu/ Mo/ Ni/ v/ Mn/ Fe/ Zn/ Cr/ Ru/ Rh/ Pd/ Os/ I/ Py

(ngmL) (ngmL) (ngmL) (ng/mL) (ug/ml) (ng/ml) (ng/ml) (ng/mL) (ug/ml) (ug/ml) (pg/mL) (ng/ml) (ng/mL) (ng/ml) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Al 43.47 7.161 12.8 3364  0.1806  15.13 79.16 7772 1339 4.587 14.32 - 0.037 ~ 0.0031 - - 22.9 -
A2 17.82 8.265 15.18 5.04 0.1422  20.19 72.06 6.503 1.198 3.52 11.79 1143~ 0.0053  0.0216 - - - -
A3 11.22 6.416 8.95 2.464 0.119 14.61 66.85 8.786 1.088  4.676 3.867 16.13 00327  0.0005 - - - -
A4 11.78 7.703 15.09 2798 0.1344 1649 82.36 8.011 1319 4834 4611 - 0.0005  0.0273 - - - -
A5 21.27 5.764 13.47 3.42 0.1364  13.38 82.02 6.099 1227 4218 1.928 20.79 - 0.0206 - - - -
A6 19.94 6.995 9.33 4933 01374 1117 92.71 9.338 1249 4035 6.28 - 0.0232  0.012 - - - -
A7 11.15 5073 10.63 6965 01163 1571 80.64 10.47 1177 3.196 8.852 - 0.0176  0.0049 - - - -
A8 10.25 6.619 1175 3.778 0.136 16 64.95 10.46 1212 4004 6932 - 0.0132 - - - - -
A9 13.1 5.738 8.49 5169  0.1468 1519 10182  7.196 1456 4631 3.145 v 0.0042  0.0138 - - 6.861 -
Al0 15.97 5.823 13.38 3.671 0.1436 1513 79.16 7.196 1.353 3946 6336 - 0.0272  0.0163 - - - -
Mean 17.6 6.56 11.91 4.16 0.14 15.3 80.17 8.24 1.26 4.17 7.55 - - - - - - -
RSD/% 56 15 21 32 13 15 14 18 8 13 60 - - - - - - -
Bl 17.62 2.694 31.63 6.87 03313  47.06 272.4 21.81 337 17.88 3332 - - - - - - -
B2 8.859 3.399 33.71 6487  0.2802 41.1 265.9 223 5.06 1334 4288 - - - - - - -
B3 12.87 3.153 24.65 4649 02594 4185 329.9 23.51 4573 2034 3.675 - 0.0068 - - - - -
B4 5.382 3.413 37.21 6.189 02641 4213 316.1 22.18 4.643 11.62 3.193 - - - - - - -
B5 10.34 2.507 3222 6.802 02309 4218 1855 24.15 4.676 18.51 3.802 - 0011  0.0046 - - - -
B6 9.977 3.182 23.66 3.57 0.1961  44.81 189.2 19.68 3.995 16.01 3.358 - - - - - - -
B7 3.071 2.654 27.72 2637 02051 4711 173.1 20.78 4.083 16.69 5419 - - - - - - -
B8 25.79 2.641 29.68 3.97 03198  52.02 201.1 21.58 42 1326 3872 - 0.009 - - - - -
B9 1.751 1.646 24.68 3.826 0.126 50.75 151.8 21.67 3.869 1326  2.829 - - - - - - -
BI0 92.14 2.832 37.44 2.605 0.229 26.45 58.87 10.07 1.889  9.893 1.083 - 0.0089 - - - - -
Mean 1878 2.81 30.26 4.76 0.24 4354 21437 2077 4.04 15.08 3.49 - - - - - - -
RSD/% 142 19 17 36 25 16 38 19 22 22 32 - - - - - - -

g <Ix10* <0.5x10°  <1.5x10°  <1.5x10° <20 <25x10° <25x10° <25x10° <250 <1500 <1500 <25x10° <l10x10® <10x10® <10x10° <10x10° <10x10® <10x10°
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