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Abstract: Objective To inherit the ancient method and establish the preparation technology of wax Baifan (4/umen). Methods
Using the appearance of the artifacts, the content of potassium aluminum sulfate, the color of alum powder from honeycomb, and the
degree of ulcer damage as the indicators, a one-way combination of star point design and response surface methodology was used to
investigate the artifacts of alum from honeycomb. Finally, electron microscope scanning and infrared spectroscopy were used for the
identification and quality control of alum, honeycomb alum and calcined alum. Results Determined the optimal concoction process
of alum honeycomb system for alum samples, placed in the calcining furnace calcination, heating temperature of (587 £ 5) “C, heating
time of 60 min, remove, add 0.6 times the amount of honeycomb while hot, keep the temperature continue to heat for 180 min, remove
to cool, research into powder, wrapped in linen paper, buried in a depth of 12—15 cm in the soil, the soil temperature 20—25 °C, soil
moisture of 20%—40%, the length of 12 h that is obtained. Soil temperature was 20—25 °C, soil moisture was 20%—40%, and the
length of pit burial was 12 h, which was obtained. The microstructure of alum changed significantly before and after the preparation,
the particle size of the product became smaller, the surface structure was rougher, and the loose porous structure was obvious, and the

debris on the surface of the honeycomb alum compared with the calcined alum was cylindrical or elliptical, and the addition of
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honeycomb made the crystal structure fusion, and the edges of the crystals were more round and blunt. The characteristic peaks of the
infrared spectrum of alum were 618, 918, 1 113, 1 670, 3 441 cm™!, and the characteristic peaks of honeycomb alum were 472, 617,
688,1121,1242,1 640, 3 446 cm ™!, and those of chrysotile were 477, 617, 688, 1 121, 1 242, 1 640, 3 446 cm™!, and those of calcined
alum The peaks were 477,618, 688,1 112, 1 645, 3 458 cm™!, and the peak shapes and peak intensities of the three peaks were obviously
different, and the results of similarity analysis and cluster analysis showed that the three peaks were significantly different. Conclusion
The process of alum honeycomb system inherited the traditional concoction method in Lei’s Treatise on Preparing Drugs in accordance
with ancient times, retained the characteristics of traditional calcination, quantified the important parameters such as the temperature
of the key operation technology point and the time before and after, and verified that the process conditions were stable, reasonable
and feasible, which provided a theoretical basis for the production of large-scale industry. Electron microscope scanning and infrared
spectroscopy analysis can be used to identify and quality control raw alum, honeycomb-made concoctions and withered alum from
both the micro-morphological level and the compositional and structural changes.

Key words: Lei’s Treatise on Preparing Drugs; wax alum honeycomb system; preparation technology; star point design-response

surface method; scanning electron microscope; infrared spectral analysis method
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Table 1 Collection of origin and lot number of Alumen
herb samples
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Fig. 1 Fishbone analysis
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Table 3 Criteria for drug efficacy score for gastric ulcer
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Table 4 Experimental design and results of processing optimization by response surface method
RIS  X/C  X/mn Xymin Y1 Y 1 nlidiS x/C Xomin  Xs/min i Y2 Y3 Y
S1 550 (0) 90 (0) 240 (0) 72.5 98.76 84.11 92| S11 650 (+1) 120 (+1) 300 90.0 37.72 99.41 66
S2 550 90 136 (—-1.732) 60.0 88.70 87.32 95| S12 377 (-1.732) 90 240 27.5 84.98 82.19 73
S3 450 (-1) 60 (1) 180 (-1) 35.0 88.01 82.34 85| S13 650 120 180 85.0 33.22 92.4570
S4 450 120 180 25.0 90.48 82.61 83| S14 550 38 (-1.732) 240 67.594.06 87.86 89
S5 550 90 240 67.5 99.95 84.85 90| S15 550 90 240 72.598.65 85.98 91
S6 723 (+1.732) 90 240 89.5 35.43 93.83 62| S16 550 90 240 71.5 99.84 85.97 90
S7 450 60 300 (+1) 35.0 90.05 83.00 86| S17 550 142 (+1.732) 240 74.0 91.12 91.12 84
S8 650 60 300 94.0 40.21 95.14 68| S18 650 60 180 93.0 41.69 100.00 75
S9 550 90 344 (+1.732) 75.0 95.80 90.50 92| S19 450 120 300 35.0 90.06 81.89 82
S10 550 90 240 70.0 100.00 85.16 90| S20 550 90 240 64.0 98.66 88.45 90
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Fig. 2 Characterization of wax Alumen powder
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Fig. 3 Results of degree of gastric ulcer damage in mice



<4014

¢EH 2024F 67 $£55% B 128 Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 12

AR A TR, R R AR RS N & 2 (A
LRPEARCNE, ZonRPERNAMG R, Wi R EEIR 1
FRUTs P AEZRIN R DR 2 RLE R R . o,
P<<0.05 I 520 BRI 20 e S AE S Mo 22 7 B2, P<
0.001 I 42 Al i 3% . LRAERENALA e, P1H
BI/NF 0.05, RUIXERISA &R m, H R 5
N, R E AR S R AR ] R A R,
Z R AR FEAE, TR 2, R i3

e

So5s
S502o58

s

25T o
o5 275

Xo/min 70

SERRAAE S . G TR R R B
TR, RFATH T REMA EE R, TE
BAF, TR E A A

FRAE TR I A0 B 7 R 5 25 TR 3t i L
FALES T2 M5, 256 8N =42 K (E
4), @i Design Expert 13 #/EHr il i £S5
LR A 587 °C e S AT M B[R] 2 60 min.
Jnige 555 M BT (] 24 180 min.

ST

o =5
002 z
e g o e o

X>/min

B4 Xiv Xov XaXEFIREE Yis Yoy Vi Ve BONO R E
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Table 5 Verification test results
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Fig.5 SEM image of Alumen raw material (A), wax Alumen sample (B), dried alum sample (C)
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transform infrared spectroscopy, FTIR) iR
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Fig. 6 Infrared spectrum of Alumen samples (N1—N16),
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A6, B IBM SPSS B HEAT 73t 5 BT Ay i L
il FVRURE S ARABARE o 25 R B i A7 3 e B A
i (1) Pearson AHGHME RECKT 0.900, KEJHHA R
FLNMAH RN, FREUEE I — By, g S H H
BURE S A SRR SR R 6.

FUABTAE APURES (NI~N16) L4 i
A WEFE R I E X LA, 5T g
i1l A WURE S AR BIURE ot ) 1% BRI BEAT AR OGP 0,

6 HBHEFIBMHERMLIINKIE Pearson HXELER

Table 6 Pearson correlation results of infrared

spectroscopy of wax Alumen samples

Fdn Pearson A& FE b Pearson #H G
Sl 0.989 S9 0.933
S2 0.929 S10 0.980
S3 0.992 S11 0.982
S4 0.900 S12 0.966
S5 0.956 S13 0.949
S6 0.981 S14 0.925
S7 0.991 S15 0.982
S8 0.991 S16 0.986

F LI Pearson HHK R EAE 0.901~0.992, 5L
FIBLFE ) Pearson AHIK RELLE 0.613~0.757, Al
[¥) Pearson #H¢ RALTE 0.176~0.389. Li& M HT )5,
A DU AH S 23 Bt L S i S L AL 3
BREATRI A PR, S ] A SR SS
R T
®7 EmBNEHEEMIIMIMUELSER

Table 7 Infrared similarity results between Alumen and

processed products

Pearson | WSl  Pearson Pearson
H . . FhER .
FHIGHE =N AHICHE FHIGHE
N1 0.992 S1 0.685 D1 0.318
N2 0.977 S2 0.700 D2 0.200
N3 0.966 S3 0.711 D3 0.174
N4 0.936 S4 0.757 D4 0.169
N5 0.918 S5 0.613 D5 0.224
N6 0.928 S6 0.710 D6 0.245
N7 0.901 S7 0.702 D7 0.224
N8 0.938 S8 0.710 D8 0.176
N9 0.986 S9 0.689 D9 0.208
N10 0.976 S10 0.646 D10 0.389
N11 0.909 S11 0.656 D11 0.324
Ni12 0.966 S12 0.715 D12 0.234
N13 0.933 S13 0.705 D13 0.273
N14 0.982 S14 0.736 D14 0.304
N15 0.963 S15 0.673 D15 0.287
N16 0.978 S16 0.697 D16 0.258
282 EAE4H R SPSS 16.0 GiitH it Al

e N N S L RSB 20 AN R AR B 3
W % 35 # 47 )2 Ik 22540 H1 Chierarchical cluster
analysis), Z53R LK 8. i 8 w4, 16 #HLEHLAN
SFREE 16 i S L. 16 EASTIL 48 HkE Mt
1T TRE N, SR E RSN 32 Mis A
A g AL R 2 K2, MR ARBLRE S 2 it v
BBRE, S5EL. WG U LTS 4 oK
A, BAEIS ZFHHTIX s A ] A
A3 2 RS, AN e S i mniR B )
AR LE R R AL, TRERAR S iR B AR 2
HHATIX 5o
3 e

AR SERGEE M, DL CEABRR) F A
WL HLb K] T ZAE AN R TT v M i
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Fig. 8 Cluster analysis of Alumen and processed products
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