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Abstract Rapid detection of heavy metal elements in Chinese medicinal materials is of great significance to
pollution control and people’s health. Laser-induced breakdown spectroscopy (LIBS) is a rapid detection
method. Compared with sample digestion, pretreatment methods such as grinding and pressing have
simplified the physical properties of samples,but they can not meet the requirements of large-scale varieties
and large quantities of Chinese medicinal materials. If the sample pretreatment is further simplified, the
advantages of LIBS rapid detection will be more prominent. In this paper, Codonopsis pilosula slices with
different Pb content were obtained by soaking with Pb solution, and Pb LIBS spectral intensity was
obtained in turn. The amount of Pb was determined initially by sequencing,and the sample was randomly
divided into three parts: 38 A samples were detected by ICP-MS, and calibration curves were established to
obtain the concentration of Pb in samples B and C. Since the Pb content of the 10 B samples were known,
they were used as reference calibration samples microdamage detection of Pb in Codonopsis pilosula
samples to be tested,and the 19 C samples were used to verify the accuracy of the microdamage detection
method. The linear correlation coefficient R* of the established micro-loss scaling curve is 0. 776 4, which
can be used for the rapid detection of Codonopsis pilosula by LIBS in sliced samples. The average relative
error of Codonopsis pilosula by LIBS is 3.74% . Compared with the inductively coupled plasma mass
spectrometry(ICP-MS) method,the correlation coefficient R* was 0. 795 7. The feasibility of micro-damage
detection by LIBS technology was verified. The prepared reference calibration samples of Codonopsis
pilosula were repeated for sample calibration and instrument calibration. The experimental treatment of
Codonopsis pilosula samples was only sliced, avoiding pretreatment such as grinding and tablet pressing,
more fully reflecting the advantages of LIBS rapid detection, and providing a new method for the
application of LIBS technology in the field of rapid detection of heavy metal elements in Chinese medicinal
materials.

Keywords LIBS;Codonopsis pilosula;micro-damage rapid detection;heavy metal
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Figure 1 Schematic diagram of LIBS detection system for

heavy metals in traditional Chinese medicinal materials.
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Figure 2 Sample of sliced Codonopsis pilosula.
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Figure 3 Spectra of main elements in Codonopsis pilosula.
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different concentrations of Pb.
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Figure 6 Pb calibration curve.
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Table 3 Reference calibration sample Pb content

Reference Reference
calibration Pb content/ calibration Pb content/
sample serial  (mg -+ kg™ 1) sample serial (mg -+ kg 1)
number number
1 17.72 6 75.62
2 27.99 7 99. 37
3 48. 39 8 111. 86
4 64.08 9 213.59
5 65.43 10 243.72
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Figure 7 Calibration curve of Pb for

microdamage detection.
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Figure 8 Comparison of LIBS concentration and ICP-MS

concentration of the sample to be tested.
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