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Fig. 1 Photos of identification sheet of six mineral medicine realgars
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A BT SR X SR AT I TR DL 1 (v d
T ] EE IR Ay XS 2o s i AR X SR ) o 2 ~4
SREARIN o HEEE (ASS) 22 SR AT bR R I
0. 57270 0. 53970 . 0. 31663 , 0. 29237 . 0. 27229 nm "' ;
3 SRk M T R I 0. 57342 0. 53970 0. 31646 .
0.29280.0.27304 nm™'; 4 2 KR 5 HE B AR A 0 N
0.57275.0. 53970 . 0. 31693 . 0. 29240 . 0. 27264 nm ',
556 SHEAN T B HEE (As,S,) :5 S HE A IE B AR AR
I g 0.57464 . 0.49778 . 0.30595 . 0.29915 . 0. 28734
nm~' 36 SRR S HE B RR RE I g 0.57507 0. 48571
0.39152.0.29885.0.28743 nm ™', 1 2 2 & 6 SHEH
HBRAER A1, 38 & A HALT P, TR AL LA R A4
N ERE S T S E BRI AR, 38 75 ARG 2R
R THE— 05T o

Main characteristic peaks interpretation of XRD patterns for mineral medicine realgar

ne o Mt B ¥ Vi %el Hzf HAw
d(nm™") IR(% ) d(nm™") IR(% ) d(nm™") IR(% ) d(nm™") IR(% ) d(nm™") IR(% )
- - - - 0.30308 17.0 0.28252 5.6 ik
- - - - - - 0.20137 5.6 0.42517 15.3
1 - - - - - - - - 0.33415 100.0
- - - - - - - - 0.24569 7.4
- - - - - - - - 0.18190 8.7
0.57270 41.3 - - - - - _ PoE
0.53970 100.0 - - - - - - 0.42519 22.3
2 0.31663 53.7 - - - - - - 0.33425 93.9
0.29237 42.8 - - - - - - _ _
0.27229 46.4 - - - - - - _ _
0.57342 29.1 - - - - _ _ _ _
0.53970 100.0 - - - - - - _ -
3 0.31646 42.6 - - - - - - _ _
0.29280 24.2 - - - - - - _ _
0.27304 39.0 - - - - - - _ _
0.57275 55.7 - - - - - - _ _
0.53970 100.0 - - - - - - _ _
4 0.31693 48.1 - - - - - - _ _
0.29240 36.3 - - - - - - _ -
0.27264 49.0 - - - - - - _ _
- - 0.57464 100.0 - - - - _ _
- - 0.49778 35.5 - - - - _ _
5 - - 0.30595 35.9 - - - - _ -
- - 0.29915 50.3 - - - - _ _
- - 0.28734 58.9 - - - - _ _
- - 0.57507 100.0 - - - - B A
- - 0.48571 28.7 - - - - 0.63641 6.1
6 - - 0.39152 37.6 - - - - _ _
- - 0.29885 56.8 - - - - _ _
- - 0.28743 45.2 - - - _ _ _
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Fig.2 Surface analysis of 1st sample by scanning electron microprobe
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Fig.3  Surface analysis of 2nd sample by scanning electron microprobe
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Fig.4 Qualitative analysis of Sth sample by electron microprobe
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Fig.5 Surface analysis of 5th sample by scanning electron microprobe
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XRD and Electron Microprobe Method in Mineral Drug Realgar
Identification and Quality Evaluation

WANG Yin-fu'*, LI Qing'* , LIU Qi’, CHI Guang-cheng’, WU Yue®, HU Jian-fei’
(1. Shenyang Pharmaceutical University, Shenyang 110016, China;
2. Shenyang Institute of Geology and Mineral Resources, Shenyang 110032, China)

Abstract; Realgar is a common mineral type of Chinese medicine in China. Due to the difference in crystal spatial
structures, it can be divided into « realgar (AsS) and 8 realgar (As,S,). Realgar was oxidated to produce highly
toxic substance arsenic ( As,0;), whereas B realgar was more susceptible to oxidation due to its spatial structure.
Therefore, ingredient identification and quality evaluation of mineral medicine realgar has an important
significance. Common methods of arsenic and other elements in realgar ( Atomic Absorption Spectrometry,
Inductively Coupled Plasma Mass Spectrometry, High Performance Liquid Chromatography-Mass Spectrometry,
etc. ) is determined by measuring total arsenic, arsenic and other relevant valence elements to achieve the realgar
identification and detection of harmful ingredients. The analysis process is complex, the consumption of reagent is
large, and it could destroy the sample, but couldn’ t directly determine the structure of the mineral. In this paper,
thin section identification, X-ray Diffraction and Electron Microprobe analysis were used to identify and quality
evaluate with six kinds of medicinal realgar samples from representative producer in Sinan, Guizhou and Shimen,
Hunan. Firstly, the main component and associated minerals of realgar samples were identified by thin section
identification, further use of X-ray Powder Diffraction and Electron Microprobe analysis techniques to study main
ingredient and semi-quantitative analysis of associated minerals. Secondly, the occurrence status of As, S and O in
realgar was studied by using Electron Probe. The results show: No. 1 mineral medicine from Sinan, Guizhou are
composed by quartz (82.8% ), calcite (9.5% ) and dolomite (7.7% ), with the No. 2 mineral medicine are
composed by a realgar (64.7% ) and quartz (35.3% ). The No. 6 mineral medicine from Shimen, Hunan are
composed by B realgar (86.5% ) and tourmaline (13.5% ), the No. 3 and No. 4 realgar are composed by o
realgar single mineral, the No. 5 mineral medicine are composed by B realgar single mineral. The As content in
No.3, No.4 and No. 5 samples is more than 70% , complied with Pharmacopoeia. Electron Microprobe analysis did
not detect arsenic in the samples. Overall, realgars from Hunan have better quality. Studies have shown that,
according to correspondence between diffraction patterns and crystal structure, exclusive characteristics of different
samples of mineral drugs were found by X-ray Powder Diffraction method. Furthermore, drugs for multi-component
mineral samples, as long as the mixing of the components is constant, its diffraction pattern is relatively stable,
which is a fingerprint characteristics. Occurrence status study of As, O and other elements can effectively evaluate
the quality of realgar by Electron Microprobe. Combined with X-ray Diffraction and Electron Microprobe techniques
for the identification of realgar mineral drugs is an extremely effective and feasible approach, compared with the
traditional method, it is more quickly and economically.

Key words: mineral drugs; realgar; mineral identification; quality evaluation; X-ray diffraction; electron

microprobe
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