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Changes of chemical components and pharmacological effects of Alumen before
and after calcination by different methods
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Abstract: Objective To compare the chemical components and pharmacodynamic effects of Alumen processed by different methods.
Methods Alumen samples were prepared using traditional methods, vacuum drying, muffle furnace, and microwave calcination. The
microscopic morphology was analyzed using scanning electron microscope energy spectrum (SEM-EDS), and the mass and material
composition of Alumen as it changes with temperature were analyzed using thermogravimetric (TG) and thermogravimetric mass
spectrometry (TG-MS). The water loss rate was measured using gravimetric methods, trace elements in Alumen and calcined Alumen
by different methods were determined using inductively coupled plasma mass spectrometry (ICP-MS) and inductively coupled plasma
emission spectrometry (ICP-OES), and KAI(SO4)2 was measured using titrimetric methods. Bacteriostatic and anti-inflammatory
effects of calcined Alumen by different methods were compared. Results  After calcination, the surface of Alumen can form folds and
the interior forms a porous structure. The content of metal ions such as As, Ba, Fe, Cr, and Mn in traditional methods of calcining
Alumen is higher than that in other processing methods. As the temperature increases, the Alumen loses water, dehydrates, and releases
sulfur dioxide, and KAI(SO4)2 decomposes. Alumen processed by different methods can enhance its antibacterial and anti-inflammatory
effects, and Alumen processed by traditional method has the best pharmacological effect. Conclusion After calcination of Alumen,
the changes in chemical components are closely related to the pharmacological effects, and Alumen prepared by traditional calcination
method has better pharmacological effects.
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Table1 Weight changes of Alumen before and after processing with different calcination methods

Wk WA MBIE 1) /min PoRHE £ /mm WHET Rl MRS BKEG 15E%
gk Bk 10 2 20.06 10.61 9.45 52.89
HETFHE 1925 °C 10 2 10.05 6.49 3.56 64.58
Sk 220 °C 10 2 6.00 3.42 3.94 57.00
T 100% 10 2 10.01 6.07 3.94 60.64
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Fig. 1 Scanning electron microscopy of Alumen and different methods calcined Alumen samples
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Fig.2 Thermogravimetric analysis (A) and thermogravimetric-
mass spectrometry analysis (B) of Alumen
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Table 2 Water loss of calcined Alumen by different methods

yELIpIRFS it 7K He/%
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PR T 87.43
233 fEITENNE B ESHETTR, W

IR FH L BAE & SR B TR R B % (ICP-OES).
RS & S5 B AR (ICP-MS) X A RLFI A ]
T AL TG AT s 80, g I LAk
3o GERRI, FEGITIEB LR, P R R
B SR B TR E S B ARG ke, XE
& SR 1B ) 7 3 BB 4 L B DA OG

2.3.4 KAL(SOus) BAUIENL 2 M8 (Hh [E 2 81 ) 2020
FERRPRIAH DGR, SR 2 A URNAS [F) 7 v B
il L KAL(SOs) AT E » BUFFE 29 0.3g, ##
FRRAE, 7K 20 mL VRIS, INBSER - BEIR LS
W (pH6.0) 20mL, F&%MA 0.05mol/L 2, — %Y
TR AV S W 25 mL, &3 3~5 min, 4, N
WP FE /R L mL, F 0.05 mol/L £ 8 i
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Table 3 Determination of trace elements in Alumen products and calcined products of different methods (n=3)

JFR = U (mgkg™)

R R
L ) B l sa 0 P P i W B

1£5; 0.1675 16000 02145 02765 00316 1.38Xx10° 3165 8.67x10* 4.0700 1.0245 11.25
JET 00902 1.3150 0.1780 0.1440 0.0125 1.73x10* 1565 5.52X10* 21150 11400  6.68
ot 0.0862 1.3550 0.1845 0.1845 0.0228 1.26X10° 183.0 8.05x10* 3.7150 1.2750  7.18
T 0.0891 14200 01980 01560 0.0208 1.33X10° 191.0 8.16x10* 28600 0.9770  7.37
A 0.0586 08750 01225 01095 0.0102 4.70x10* 1175 450x10* 16150 0.6615  4.40
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Table 4 Content of KAL1(SOa4), in calcined Alumen by
different methods
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Table 5 Antibacterial effect of calcined Alumen by different

methods
L IpRFS BARAMNE R EE/(mg-mL™)
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Table 6 Anti-inflammatory effects of calcined Alumen by
different methods
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