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Based on supramolecular chemistry to explore the scientific
connotation of predecocting gypsum in Maxingshigan decoction
preliminarily
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HUANG Xue-mei’, WANG Peng-long”

(School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China)

Abstract: It has gradually become a consensus in the industry that the traditional Chinese medicine gypsum
should be decocted first, but the understanding of decocting method is not completely unified in the works of
doctors since ancient times, and there are occasional disputes about whether it is necessary to decocting first. In
this study, the phase determination, physical and chemical characterization, qualitative and quantitative analysis of
inorganic and organic components of the decoctions of herbal pairs and the whole prescription Maxingshigan
decoction with gypsum as the center, and the pre-decoctions and co-decoctions of them were carried out to explore
the scientific connotation of the pre-decoctions of gypsum. Results show that decoction phases were different
between the co-decoctions and pre-decoctions of licorice-gypsum (Gancao-Shigao, GC-SG), ephedra-gypsum
(Mahuang-Shigao, MH-SG) and almond-gypsum (Xingren-Shigao, XR-SG). The results of the micromorphology,

particle size and zeta potential of herbal pairs and prescription (Quanfang, QF) showed that the supramolecular
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particles in pre-decoctions were smaller, more uniform and more stable than the co-decoctions. The results of

organic components analysis showed that different cooking methods did not change the organic composition and

content. ICP-OES results showed that the content of inorganic components in pre-decoctions was higher than in

co-decoctions for the same boiling time of gypsum. The IR results showed that the pre-decoctions had stronger

chemical functional group effect than the co-decoctions. To sum up, compared with the co-decoction, the pre-

decoction of gypsum has different phase state and chemical composition interaction, and the difference of

inorganic composition is an important material basis affecting the change of phase state compared with the

co-decoction. It indicates that the material basis of traditional Chinese medicine decoction is indeed different

whether gypsum is decocted first or not, which can provide a basis for the clinical application of decocted gypsum.
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0.5 h, F I N HoAth o 25 J ORI, 2006 5 i, & Rl
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GX) 7.

J#k 3% — 418 (Mahuang-Shigao, MH-SG) #j %} JLHI |
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1.2 mL, AR BE G, SR 5 2R SOREBE A & % 2 R 44
KN 43 8 230 (polymer dispersity index, PDI), &F
HPAT3 X

B E B 0 B I 3R AT S BT
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Figure 1 Phase characterization of GG and GX. A: Determination of macroscopic phenomena and turbidity of GG and GX; B: SEM image
of GG and GX; C: Particle size of GG and GX; D: Zeta potential of GG and GX. n = 3, x + 5. SEM: Scanning electron microscopy; PDI:

Polymer dispersity index; GG: Gypsum and licorice (Gancao) co-decoction, abbreviation of Gan-Gong; GX: After predecoct gypsum,

gypsum and licorice co-decoction, abbreviation of Gan-Xian
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Figure 2 Phase characterization of MG and MX. A: Determination of macroscopic phenomena and turbidity of MG and MX; B: SEM
image of MG and MX; C: Particle size of MG and MX; D: Zeta potential of MG and MX. n = 3, x + 5. MG: Gypsum and ephedra (Mahuang)

co-decoction, abbreviation of Ma-Gong; MX: After predecoct gypsum, gypsum and ephedra co-decoction, abbreviation of Ma-Xian
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Figure 3 Phase characterization of XG and XX. A: Determination of macroscopic phenomena and turbidity of XG and XX; B: SEM image
of XG and XX; C: Particle size of XG and XX; D: Zeta potential of XG and XX. n = 3, x £ 5. XG: Gypsum and almond (Xingren)

co-decoction, abbreviation of Xing-Gong; XX: After predecoct gypsum, gypsum and almond co-decoction, abbreviation of Xing-Xian
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RLAR AT A 3 /N0, KA o3 A Vo B K, 17 QX H A W
AN, R ZRRLARE QG 2 B T ) /ANRLAR J7 1) 4R v 43
Ai; QG P ki1 (647.17 £ 9.83) nm, QX N (528.17 +
16.88) nm, £ 56 Fil J& V- $4R0 4245 BT /S, EIE o B 45
H, PDI 45 3 R 7R QX 7 A & 73 B 8 QG 475
AL 5E 78 QG N (=9.45 £ 0.94) mV, QX N (-10.73 +
0.29) mV, FiR4EFRY) 200 H 5 25 ik — s g 1,
F W {E QF i 7, SG ¢ Bl nf DL 38 58 4k R (1 52
EE

gk PR, T R AE 3R IE 2T, BRI
SG S Bl J5 17 71k & A% DL SE /NEE 49 1 kL BE 35— 43
B AR e METE A AR S A AE, RIAF I SGRI & T
1 h, {H SG 5 FUG A 2 1) AH 25 52 0 A 50 - L R, AARON
£ 5E AT 18 B SG A6 BT N 25 AN [R] T HL AL
2 MEAHARAREGHRLERMBHNACER S
ST

% ] UHPLC-Q-Orbitrap HRMS $3 A 73 51| % Jbk 45
A7 UL SG g Hh L 1 &R 7 2508 e A 75 3L AL Se R
WIAE IE S RN R AT E PR A A, FH BAER
FEAS (R F 2 T7 306 24 R0 o 2 R B 5 R T R ) e S
B JG RUAH A 22 S B WL T A

Ul 5 g 3 250 A U7 LR R R IE U
TR T AR TR . ot 7 U AT UL 7 e
T3 R 20 B 2T I RO B R L P — 8. S5 A AR
SCHRUS 2 i 22 30 BBl T SRt HE o 1 2 E oy R AT AR
PTFFERIN, G5 SRR 1. X 34Nk 25 % 3 B br itk sk

Gy REAT AEAT: G11 % 58 N GC o I 48 b 1k Bl oy H B R
(glycyrrhizic acid), %1 2 C,,H,,0,,, IE & THA T,
FAR BB R]4 14.62 min, =48 S R BT, 78
B 106 m/z 823.409 8 4b WL EZ B R T4k 7> T [M+H]'", B
J& 77 m/z 647.378 2.471.346 1.453.336 1.317.210 9.
235.169 0, 43 % N [M+H-C,H,0,]" - [M+H-2C H,0,] "+
[M+H-2C H,0,-H,0]"~[M+H-C,,H,,0]" . [M+H-C, H,,0-
C,H, O] 25/ Fr B F; M1 4% 58 9 MH H FI 48 b M35
P % 2 L- R 5 B, (L-ephedrine), {4 ¥ I 18] 5 4.68 min,
m/z 166.122 6 A HHES T 851Uk, 24 Hym/z 148.111 9.
133.088 7. 117.070 1, Bl [M+H-H,0] " . [M+H-H,O-
CH,]"\[M+H-H,0-CH,NT &% J1 & 15 X1 Jyis A1
(amygdalin) /& XR F1 [ Fa bR PE 53, 76 B 7T,
W2 T8 T g m/z 456.149 8, P24 T 9ANIE F 51,
FEAE#E KON m/z 502.155 2 [M-H+CH,0,] + 263.076 1
[M-H+CH,0,-C H, 0,-C,H,0,] - 221.065 4 [M-H+CH,O,-
C.H,0,-C,H,N]".179.054 5 [M-H+CH,0,-C ;H,,NO,]"+
161.044 0 [M-H+CH,0,-C ,H,NO,-H,0] . 131.035 0
[M-H+CH,0,-C,;H ,NO,-H,0-C,H,0]+119.033 5 [M-
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Table 1 The identified of herbal pairs and whole prescription of Maxingshigan decoction
Precursor ion
NO. Compound Formula Identity /r;Rin Theoretical ~Experimental — ppm Fragment ion (m/z)
(m/z) (m/z)
G1 Daidzein CH,,0, [M+H]"  7.67  255.0652 255.065 6 -1.57 162.998 4 [MJrH-C6H4O]+
G2 Licoflavone A C,H,.0, [M+H]" 826 323.1277 323.127 4 0.93 205.0861 [M-*—H-CXH{)O]+
163.038 7 [M+H—C“H120]‘
161.096 7 [M-%—H—CQH()OS]+
G3  Liquiritin C,H,0, [M+H]' 827 4191337  419.1335 048 257.080 9 [M+H-CH,0,]"
285.075 4 [M+H-C,H,0,]"
137.023 2 [M+H-C H, ,0,-C,H,0]"
G4 Licochalcone B C,H,,0, [M+H]" 8.33  287.0914 287.091 4 0 167.070 7 [M+H—C7H602]+
193.049 5 [M+H-C,H,0]"
G5 Liquiritigenin CH,0, [M+H]" 8.38 257.0808 257.080 9 -0.39 229.085 5 [M+H-CO]"
137.023 2 [M+H-C,H,0]"
123.044 1 [M+H-C,H,0,]"
G6 Isoliquiritigenin ~ C H,0, [M+H]" 838 257.0808  257.0809  —039 137.0232 [M+H-CH,O]
119.049 3 [M+H-C,H,0,]’
G7 Licoisoflavanone C,,H, O [M+H]" 853 3551176 355.117 1 1.41 203.1436 [M+H—C7H404]‘
G8  Licoflavonol C,H.O0, [M+H]" 853 3551176  355.1171 141 177.091 0 [M+H-C,H,0,]"
G9 Isolicoflavonol C,H,0, [MtH]" 853 3551176  355.1171 1.41 177.091 0 [M+H-C,H,0,]"
G10 Glycycoumarin C, H,,0, [M+H]" 10.55 369.133 3 369.1351 -4.88 339.123 2 [M+H-CO]"
Gll Glycyrrthizicacid ~ C,H,0,, [M+H]' 1462 8234111  823.4098 1.58 647378 2 [M+H-C,H,0,]"
471.346 1 [M+H-2C H,0,]"
453.336 1 [M+H-2C,H,0,-H,0]"
317.210 9 [M+H-C, H,,0]"
235.169 0 [M+H-C, H,,0-C,H,0]"
Gll Glycyrrhizicacid — C,H,0, [M+H] 1450 821.3965 8213940 3.04 645360 6 [M-H-C_H,0,]
233.153 5 [M-H-C, H,0-C,H, O]
G12 Glycyrrhetinic acid  C,H, 0, [M+H]" 1462 4713469 471346 1 1.70 453.336 1 [M+H-H,0]"
4253399 [M+H—CHZOZ]‘
407.329 6 [M+H-CH,0,-H,0]"
317.210 9 [M+H-C,H,,0]"
235.169 0 [M+H-C, H,,0-C,H,0]
M1 L-ephedrine C,,H,,NO [M+H]"  4.68 166.1226 166.122 6 0 148.1119 [M+H—H20]’
133.088 7 [M+H-H,0-CH,]"
117.070 1 [M+H-HZO-CH5N]+
M2 D-Pseudoephedrine C, H NO [M+H]"  4.82  166.1226 166.122 7 -0.60 148.1118 [M+H—HZO]+
133.088 7 [M'H-H,0-CH,]"
117.070 1 [M+H—HZO—CH5N]‘
M3  Methylephedrine C, H,NO [M+H]" 521 180.138 3 180.138 3 0 148.1077 [M+H—HZO]+
133.083 8 [M+H-H,0-CH,]"
117.070 0 [M+H—HZO—CH5N]+
M4 Rutin C,H,0, [M+H]" 621 611.1607  611.1618  -1.80 465.104 0 [M+H-CH,0,]"
303.050 8 [M+H-C,,H,,0,]"
M5 Apigenin C,H,0, [M+H]" 817 2710601  271.0602  -0.37 241.144 0 [M+H-CO]"
176.971 9 [MJrH-CbHAO]+
X1 Amygdalin C,H,NO, [M+H]" 626 4581657  458.1653 0.87 325.112 6 [M+H+CH,0,-C,H, 0]
X1 Amygdalin C,H,NO, [M-H 609 456.1511  456.1498 2.85 502.155 2 [M-H+CH,0,]
263.076 1 [M-H+CH,0,-C,H, 0,-C,H,0,]
221.065 4 [M-H+CH,0,-C,H, O,-C,H N
179.054 5 [M-H+CH,0,-C, ,H, NO,T
161.044 0 [M-H+CH,0,-C,.H,,NO,-H,0]
131.035 0 [M-H+CH,0,-C,,H, NO,-H,0-C,H,O]
119.033 5 [M-H+CH,0,-C,.H NO,-H,0-C,H,0]
101.022 8 [M-H+CH,0,-C, H,,NO.-H,0-C,H,0-H,0]
89.022 8 [M-H+CH,0,-C .H,,NO,-H,0-C,H,0-H,0-C]
X2 Prunasin C,H,NO, [M+H]' 626 2961129  296.1126 1.01  180.086 5 [M+H+CH,0,-C,H,NO,]"
X2 Prunasin C,H,NO, [M-H 696 2940983  294.0977 2.04 340.103 2 [M-H+CH,0,]

178.976 7 [M-H+CH,0,-C,H,NO,
161.044 3 [M-H+CH,0,-C,H,NO,-H,0T
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