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Abstract: Objective The study aims to establish a method for the determination of contents of elemental sulfur (S) and HgS in
Zuota, a Tibetan medicine, and set a reasonable limitation of their contents based on the law of conservation of mass, so as to provide
a basis for its quality control. Methods The method of crystallization method was used to separate and purify the sulfur in Zuota,
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and the method of X-ray diffraction was used for its structure identification. The method of HPLC and NH4SCN titration method
were used to determine the contents of S and HgS in Zuota, respectively. According to the characteristics of mercury and sulfur
added at the same proportion in the process of Zuota, the limitation of S and HgS, and the added content of eight kinds of metal ash
and eight mineral ash were calculated by the law of conservation of mass. Results S isolated from Zuota belonged to orthorhombic
system of Ss, the spatial group of Fddd. The cell parameters were a = 1.046 2(9) nm, b =1.286 3(9) nm, ¢ =2.448 3(2) nm, V =
3.294 8(5) nmd, o = S =y = 90< Z = 16, F(000) = 2049. The contents of S and HgS in nine batches of Zuota were 35.35%—40.66%
and 53.54%—56.33%, respectively. According to the chemical reaction equation of Hg + S—HgS and the law of conservation of
mass, the max limited contents of S and HgS in Zuota should not more than 42.0% and 58.0%, respectively. The additive amount of
eight kinds of metal ash and eight mineral ash in nine batches of Zuota was 2.96%—8.33%. Conclusion By determining the
contents of S and HgS in Zuota, not only the quality of Zuota could be assessed comprehensively, but also the amount of eight kinds
of metal ash, eight mineral ash and other things which were used as auxiliary materials could be speculated. This study can provide a
useful reference for the research on the standardization of processing technology and establishment of quality standards of Zuota.
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Table 2  Atomic coordinates and equivalent isotropic
displacement parameters

JRF xla ylb 2lc U(eq)/nm?
S001 0.6440(2) 0.70283(16) 0.20156(7) 0.446(16)
S002 0.7159(2)  0.78026(16) 0.326 13(9) 0.479(17)
S003 0.714 05(18) 0.657 93(18) 0.37946(8) 0.439(17)

S004 0.7922(2)  0.729 75(16) 0.254 10(10) 0.457(15)
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Table 3 Bond lengths and angles

JR TR K /nm A
S001-S001 0.204 1(4) -
S001-5004 0.204 4(3) -
S002-5004 0.204 2(3) -
S002-S003 0.204 5(3) -
S003-S003 0.204 7(4) -
S001-S001-S004 - 108.31(13)
S002-S003-S003 - 109.09(14)
S004-S002-S003 - 108.07(13)
S002-S004-S001 - 107.51(12)
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Table 4 Anisotropic atomic displacement parameters
JEF Un/nm? Uzzinm? Ussinm?  Uza/nm?
S001 0.60(3) 0.40(3) 0.34(3) 0.087(14) —0.090(2) —0.070(2)
S002 0.65(3) 0.37(3) 0.41(3) -0.070(18) —0.029(17) 0.006(18)
S003 0.32(3) 0.66(3) 0.34(2) 0.011(18) —0.059(15) 0.035(15)
S004 0.46(3) 0.52(3) 0.39(2) 0.016(16) 0.078(19) —0.102(16)
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Fig. 1 Structural formula of elemental sulfur (Ss)
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Fig. 2 HPLC of sulphur reference substance (A) and Zuota

sample (B)
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Table 5 Results of Ss, HgS and eight kinds of metal ash, eight mineral ash content in different batches of Zuota

e k5 P R % HgS/% I\& )\ IR TR N /%

1 ZT0901 HHGER B A MR B 35.35 53.54 8.33

2 ZT0902 FE L VA DX 7 B 37.43 54,54 6.34

3 ZT0903 H R U B VA MR 35.29 53.92 7.57

4 ZT0904 kgt L R Bt 40.22 54.36 6.70

5 ZT0905 fA BL SR R Bt 37.91 55.00 5.45

6 ZT0906 T 8 R = Bt 40.66 55.09 5.28

7 ZT0907 i A B 39.23 54.44 6.54

8 ZT0908 T HEHE IR 57 R B 35.77 56.33 2.96

9 ZT0909 R LR JE TR B I M R 2= Bt 39.00 5451 6.40
FH1E 37.87 54.64 6.17
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