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Standardization of Sulfur as an Oriental Medicine
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Sulfur (sulfur according to KHP2008) is mainly composed of sulfur [S]. As a Korean traditional medicine,
Sulfur has an effect on destroying insects and treatment of constipation. However, Sulfur that is distributed
domestically and overseas has unclear origin, and its safety is not guaranteed. In this study, we established the
criteria of sulfur standard as a medicine. 14 samples were obtained from domestic and oversea markets. Major
element, sulfur, was measured by X-ray fluorescence spectrometer(XRF) and minor toxic elements such as As,
Cd, Pb were determined by ICP/OES. Hg was determined by mercury analyzer. Most of samples, except S-
10 and S-11, were proven to be high quality genuine sulfurs. S-10 and S-11 contains high concentration of As

and presumed to be realgar.
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Table 1. Commercially available sulfur and sulfur preparata
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Sample Abbr. Market location Date
Sulfur S1 Korea: Seoul (FA k) 06. Aug. 2007
Sulfur S2 Korea: Seoul (% %2F)) 06. Aug. 2007
Sulfur S3 Korea: Daegu (54 2F%d) 10. Aug. 2007
Sulfur S4 Korea: Daegu (] 22F%d) 10. Aug. 2007
Sulfur S5 Korea: Jeonju (HAFeFd) 10. Aug. 2007
Sulfur S6 Korea: Jeonju (G A133keFil) 10. Aug. 2007
Sulfur S7 Korea: Jeonju (_U;_:Q]—%Ql %}/K]—) 10. Aug. 2007
Sulfur S8 Korea: Daejeon (9 A A2 =) 28. Aug. 2007
Sulfur S9 Korea: Kumsan () -4 A 2k 9Y) 28. Aug. 2007
Sulfur S10 Korea: Kumsan (ﬁo A A Cﬂf) 28. Aug. 2007
Sulfur S11 Korea: Jecheon (X‘]]%j@f}_) 28. Aug. 2007
Sulfur S12 China: Anguo: Local Market 15. Sep. 2007
Sulfur S13 China: Lanzhou: Local Market 18. Sep. 2007
Sulfur Preparata SP1 Korea: Seoul (%3732F<d) 06. Aug. 2007
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Table 2. Particle size analysis of sulfur and sulfur preparata

Sample 3cm< 475 mm~3cm  2mm~4.75mm 850 pm~2mm 300 pm~850 pm <300 pm
S1 0.0 0.0 9.0 63.0 14.0 14.0
S2 0.0 0.0 0.0 0.0 0.0 100.0
S3 0.0 0.0 0.0 0.0 0.0 100.0
S4 0.0 0.0 0.0 0.0 0.0 100.0
S5 0.0 19.0 16.5 32.3 20.5 11.5
S6 39.7 39.8 4.6 6.9 53 3.7
S7 0.0 0.0 0.0 0.0 0.0 100.0
S8 0.0 0.0 85.0 12.0 2.0 1.0
S9 0.0 0.0 0.0 0.0 0.0 100.0
S10 - - - - - -
S11 - - - - - -
S12 0.0 9.0 90.0 1.0 0.0 0.0
S13 0.0 13.0 61.0 22.0 2.0 2.0
SP1 0.0 0.0 0.0 0.0 0.0 100.0
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Table 3. Element analysis of sulfur and sulfur Preparata used as medicinal mineral

XRF (Major, wt%)

ICP/OES (Minor, mg/kg)

Sample
S Fe Mn Pb As Cd Hg (ng/kg)

S1 97.7 32 0.1 0.9 2.8 0 68.3
S2 1013 11.1 0.2 1.0 2.6 0 45.2
S3 100.1 6.4 0.1 2.7 1.4 0 38.6
S4 98.5 0 0 3.8 5.4 0 35.7
S5 99.3 42.0 1.5 0.3 3.3 0 247.7
S6 96.4 915.1 6.3 3.1 3.2 0 223.6
S7 99.0 18.7 0 1.8 1963 0 109.0
S8 99.3 0 0 0 14 0 6.6

S9 97.2 3.6 0.1 0.9 3.1 0 16.6
S10 4.7 773.0 5.7 0.9 167431 0.1 9670
S11 44 177.2 14 5.3 185355 0 5179
S12 1013 0 0 0 381.3 0 87.9
S13 100.0 0 0 2.1 22.0 0 173.6
Spl 99.77 11.99 0 1.470 9.499 0 6889
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Sample X-ray Cu/ 40 kV 7/ 30 mA Counter . Scintillation counter
File . s2raw Goniometer | Ulima+ theta-theta  goniometer
Comment Attachment . Standard sample holder
Date . February-04-08 16:20:39 Filter . Not used Scan mode | Continuous
Operator Administrator | Monochre : Not used Scan speed : 5000 deg./min.
C.Monochro | Fixed Monochromator Sampling width: 0.020 deg.
DivSlit . 1.00deg. Scan axis | 2thetaftheta
DivH.L. Slit: 10mm Scan range @ 10.000 -> 60.000 deg
Sctslit 1.16mm Theta offset 0.000 deg
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Fig. 1. XRD spectrum of S2.
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