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"Shigao (HH)" is one of the Chinese mineral drugs, derived from calcium sulfate dihydrate (Gypsum, CaSO, *
2H,0), which has been used as antipyretic for heat in the lung with high fever and dire thirst. In general, Japanese
Kampo or Chinese medical doctors have made allowance for the amount of gypsum according to symptom complex of
patients when they make decoctions of some formulations such as Byakko-ka-ninjin-to. However, the dissolution rate
of gypsum with increasing amount was not clear. We extracted gypsum with hot water to measure the concentration
of calcium using the atomic absorption spectrometry. The results showed that the calcium concentration was approxi-
mately 200 ppm when 10 g of block form of gypsum was used for one hour extraction and the dissolution rate was in-
creased depending on the amount of gypsum and the length of extraction time. However, in the case of the powder form
of gypsum, the calcium concentration was approximately 550 ppm for 15 min extraction and the dissolution rate was
almost constant, independent of the amount of gypsum and extraction time. Thus, the block form of gypsum is better
to use in order to be able to control the dissolution rate. Moreover, according to X-ray diffraction method and fluores-
cent X-ray analysis, the crystal structures and the contents of inorganic compounds were not changed before and after
extraction, suggesting that the block form of gypsum has the possibility to be used several times.

Key words gypsum, atomic absorption spectrometry, calcium, X-ray diffraction method, fluorescent X-ray analysis,
scanning electron microscopy.
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Fig. 1 Block form of Shigac (i) used in this study (TMPW No. 20015).
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Fig. 2 Concentration of calcium dissolved in hot water.

A: Relationship between concentration of calcium and amount of block
form of Shigao (Gypsum). 5, 10, 20, 30 and 50g of Shigac were ex-
tracted with hot water for 1 hour at 3 times using Liebig condenser.
Concentrations in the first @), second (J) and third @) extracts, and their
average are shown (@).

B:Relationship between concentration of calcium and extraction time.
Block (@) and powder (O) forms of Shigao were extracted with hot
water using Liebig condenser.
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Fig. 3 X-ray diffraction patterns of Chinese crude drug, Shigao. Every
sample from before and after extraction, and recrystallization was deter-
mined as Gypsum (CaSOjs * 2H>0) to compare with the data of "Joint
Committee on Powder Diffraction Standards (JCPDS)." G: Gypsum.

Table 1 Fluorescent X-Ray Analysis of Chinese Crude Drug, “Shigao (Gypsum)”

(%)

Na,0 AlO3 Si0, P,05 SO; K,;0 CaO Fe;O3 SrO
Before Ext. - 0.026 1.13 0.029 519 0.047 46.7 0.038 0.115
After Ext. - 0.023 0.96 0.024 53.0 0.038 45.9 0.021 0.055
Recrystallization 0.072 0.017 1.52 0.038 52.2 0.074 45.9 0.048 0.130

Powder form of sample (before ext.) was extracted with hot water for 1 hour and filtrated to obtain the residue (after ext.). The filtrate

was recrystallized under the reduced pressure (recrystallization).
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Fig. 4 Secondary Electron Image of Shigao (Gypsum)

Powder form of sample (A) was extracted with hot water for 1 hour and
filtrated to obtain the residue (B). The filtrate was recrystallized under
the reduced pressure (C).
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