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Abstract

This research focuses on detecting heavy metal contamination in herbal medicines. The sample used in this
study consists of 10 herbal medicine samples collected from Bangkok and Pathum Thani areas, categorized by their
registration status. Six samples were registered, and four were unregistered. The elemental composition analysis was
conducted using Energy Dispersive X-ray Spectroscopy (EDS) with a Scanning Electron Microscope (SEM). Elemental
Mapping Analysis was performed to qualitatively examine the types of elements present. The research findings revealed
that, six samples were contaminated with heavy metals: all the unregistered samples and two registered samples. The
heavy metals found included lead, which was detected in five herbal medicine samples, with the highest concentration
being 0.03+0.01%. Arsenic was found in one herbal medicine sample at a concentration of 0.01+0.00% and mercury
was found in one sample at a concentration of 0.01+0.009%. The study demonstrates that Energy Dispersive X-ray
Spectroscopy (EDS) is an effective method for the preliminary screening of herbal medicine samples contaminated

with heavy metals. This method is quick and does not require the use of harsh chemicals for digestion or extraction.

Keywords: Traditional Thai medicines; Energy Dispersive X-ray spectroscopy; Scanning electron microscope, Mercury,

arsenic
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9 C o Na Mg Al Si P S Cl K Ca Ti Fe Cu As Mo Hg Pb
1 67.71£2.30 31.63+2.15 ND 0.06+0.02 0.05£0.01 0.13+0.03 0.01+0.01 0.02+0.01 0.02+0.01 0.15+0.03 0.20+0.09 ND 0.01+0.00 ND ND ND ND ND
2 58.31+0.35 39.97+0.68 0.10+0.01 0.10+0.05 0.21+0.14 0.20+0.14 0.04+0.02 0.07+0.01 0.09+0.06 0.30+0.14 0.37+0.18 ND 0.02+0.00  0.02+0.00 ND ND ND ND
3 59.76+1.05 38.25+1.12 0.05£0.01 0.66+0.06 0.07+0.01 0.09+0.04 0.03+0.01 0.66+0.07 0.04+0.01 0.19+0.03 0.15+0.03 ND ND ND ND 0.01+0.00 ND 0.02+0.01
4 62.57+4.17  3531+3.58 0.11+0.02 0.07+0.04 0.12+0.03 0.12+0.03 0.11+0.06 0.18+0.06 0.22+0.06 0.75+0.19 0.31+0.05 ND 0.01+0.00 0.01+0.00 ND 0.01+0.00 ND 0.02+0.01
5 61.89+0.15 37.34+0.04 0.05£0.01 0.07+0.01 0.10+0.07 0.04+0.01 0.06+0.02 0.10+0.02 0.04+0.01 0.20+0.04 0.09+0.02 ND 0.01+0.00 ND 0.01+0.00 ND ND ND
[3 62.88+4.10  36.09+3.80 0.17+0.05 0.06+0.03 0.09+0.04 0.08+0.02 0.11+0.08 0.08+0.04 0.23+0.08 0.04+0.02 0.13+0.09 0.01+0.00 ND ND ND ND ND 0.03+0.01
7 64.07+2.60 34.56+2.33 1.24+1.71 0.07+0.02 0.10+0.01 0.09+£0.02 0.17+0.11 0.09+0.03 0.31x0.08 0.06+0.03 0.23+0.15 0.02+0.01 ND ND ND ND ND 0.01+0.00
8 60.62+0.81  38.61+0.09 ND 0.13+0.04  0.16+0.02 0.10+£0.03  0.03+0.00 0.03+0.01  0.04+0.00 0.19+0.00 0.08+0.01 ND 0.01+0.00 ND ND 0.01+0.00  0.01+0.00 0.01+0.00
9 69.96+2.25 29.25+2.00 0.05£0.04 0.05+0.01 0.17+0.03 0.05£0.02 0.01+0.01 0.01+0.01 0.10+£0.04 0.10+0.05 0.24+0.09 ND 0.01+0.00 ND ND ND ND ND
10 65.88+2.65 31.98+0.67 0.01+0.02 0.06+0.00 0.06+0.02 0.03+0.01 0.05+0.01 0.09+0.05 0.02+0.00 0.19+0.02 0.28+0.11 ND ND ND ND ND ND ND

a a
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