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Effect of decoction method on phase state and biological activity of
Cinnamomi Cortex-Coptidis Rhizoma supramolecular

XU Ran WANG ZhiHia LIN Xiaoyu WEI Ji-chang ZHAO Yi-hang TAN Xin+u WANG Zhixia ZHANG Liu-yang
WANG Hongdi HUANG Xue-mei’ WANG Peng-ong’
( School of Chinese Materia Medica Beijing University of Chinese Medicine Beijing 102488 China)

Abstract  Based on supramolecular chemistry of TCM  this study investigated the interaction between Cinnamomi Cortex-Coptidis
Rhizoma herb pair and compared phase states and bioactivity differences under different decoction methods ( co-decoction vs individual
decoction followed by mechanical mixing) . Phase state variations were observed macroscopically and through turbidimetry. The herb
interaction was analyzed using isothermal titration calorimetry UV and IR spectroscopy. Particle size differences were determined by
dynamic light scattering and scanning electron microscopy ( SEM) . Antimicrobial activity was evaluated through broth dilution plate
coating live/dead staining and SEM. Component analysis was conducted using UPLC-MS/MS. Results revealed distinct
supramolecular structures in Cinnamomi Cortex-Coptidis Rhizoma decoctions with co-decoction showing more stable macroscopic phase
states. The interaction was a spontaneous exothermic reaction driven by both entropy and enthalpy. UV and IR spectra revealed co—

decoction demonstrated more sufficient molecular interactions more stable supramolecular structures and smaller particle sizes with a

2025-0520
(182474059) ; (2023JYBJBZD-049 2022-X]J-KYQD-008) ;

: E-mail: wpl581@ 126.com;
E-mail: hxm3928@ 163.com

E-mail: pipigou06@ 163.com
83



2026 1 \ 51 1

Vol. 51 No.1 | January 2026

more centralized distribution. In addition co-decoction resulted in higher berberine and coptisine content and stronger inhibitory activity

against Staphylococcus aureus compared to mechanical mixtures. These findings indicated that co-decoction produced Cinnamomi Cortex—

Coptidis Rhizoma supramolecular systems with more homogeneous phase states enhanced measurable coptisine and berberine content

and superior antibacterial efficacy.
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Fig.1 Characterization of interaction between Cinnamomi Cortex-Coptidis Rhizoma herb pair
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Fig.6  Evaluation of activity of DEC and MIX samples against Staphylococcus aureus ( x+s n=4)
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Table 1 ~MS analysis of Cinnamomi Cortex-Coptidis Rhizoma supramolecule

No. ¢/min

/x107°

1 3.35 CoH,,NO, M+H * 166.0862 166.0863 0.60 120.0809 103.054 6 91.054 7 77.039 4

2 3.83 CoH 05 M-H -~ 197.0455 197.0451 -2.03 179.9356 135.044 1 123.044 0

3 3.89 CyHg0, M-H - 167.0349 167.0343 -3.59 152.010 6 151.0253 123.044 0 108.020 5

4 4.54 Ci6H 304 M-H - 353.0878 353.0882 1.13 163.940 6 145.049 7 117.927 4

5  4.54 Ci6H 504 M-H -~ 353.0878 353.0882 1.13 191.055 5 179.034 2 161.023 4 135.044 0
111.043 8

6 567 CHyuyNOT M+ 314.1756 314.1748 -2.55 269.118 5 237.090 5 209. 096 4

7 5.79 CioH,p0,4 M-H ~ 193.0506 193.0497 -4.66 177.0327 161.022 7 137.023 3

8  6.02 C,5H,,04 M-H -~ 289.0707 289.070 8 0.35 271.060 2 245.092 2 203.070 0 151.040 6

9  6.67 CyHyuyNO; M * 342,170 0 342.1700 0 207.111 8 282.088 1 265.085 4 237.090 7

10 7.21 CyHyuNOF M+ 504.222 7 504.2224 -0.59 342.169 9 297.1129

1 7.32 8 9- CH,NOI M * 308.092 3 308.091 6 -2.27 280.096 3 278.080 9 265.072 8

12 7.71 CuHyNOE M * 340.154 9 340.1543 -1.76 325.130 1 324.122 4 310.106 0 308. 128 0
280. 132 4

13 7.90 CyHyNO; M+ 356.186 1 356.1854 -1.97 311.126 8 251.104 5

14 8.0l 60— CyHyOy M-H - 427.1610 427.1613 0.70 293.088 4 233.154 4 191.055 6 161.023 8

0B- 149.023 5 125.023 5

15 8.04 CosHyNOF M * 486.176 4 486.1758 -1.23  324.122 4 308.090 5

16 8.30 CoHNO; ™+ 324.1236 324.1230 -1.85 309.099 1 294.075 7 266. 080 6

17 8.49 CoHNO; M+ 322.107 4 322.1075 0.31 307.083 6 294.075 3 279.088 6

18 852 11- - CoHNOE M+ 338.1023 338.1019 -1.18 322.107 5 310.106 8 306.076 1

19 8.77 CxoH;NOs  M+H * 352.1179 352.1179 0 337.092 9 322.070 7 308.091 4 294.075 4

20 8.86 CyHyNO,  M+H * 354.1700 354.1698 -0.56 339.143 8 338.138 0 324. 121 3 322.140 3
310.098 0

21  9.45 CypHyyNO; M+ 338.138 7 338.1385 -0.59 322.106 4 308.091 5 294. 112 8 279.084 7

22 9.56 CyHgNO; M * 336.123 6 336.1229 -2.08 320.091 2 321.096 3 306.076 6 292.096 2

23 9.60 CyHyuyNO; M+ 338.138 7 338.1382 —1.48 322.106 7 308.091 1 294.111 8 323.113 5

24 9.64 CoH,,NO; M * 320.091 7 320.091 6 -0.31 305.067 8 292.096 3 277.072 9 262.085 8

25 10.14 CoH,0, M+H * 147.044 1 147.0440 -0.68 103.054 6 91.054 7 77.039 4 65.039 4

26 10.17 13- CyHyNO, M * 350.139 2 350.1385 -2.00 335.1122 334.106 8 306.111 8

27 10.34 CyH;;NOs  M+H * 352.1179 352.1178 -0.28 337.093 3 322.070 7 320.091 9 308.091 9
307.082 1 294.076 3

28 10.39 CypHNO; M+ 334.1079 334.1073 -1.80 319.083 3 306. 111 6

29 10.64 CyH,uNOp Mt 352.1543 352.1541 -0.57 336.122 4 322.106 7 308. 127 6 294.111 4

30 10.79 CyoHgNOE M * 336.123 6 336.1228 -2.38 321.097 7 320.091 4 306.075 7 292.096 3
278. 080 7

31 11.19 CyHyuNO; M * 366.170 0 366.1700 0 351. 144 6 336.121 9 334.1425 322.143 4

32 11.47 13- CyHyyNO; M+ 350.138 7 350.1387 0O 335.113 6 334.107 0 320.091 5 306. 112 0

33 12.36 CoHgO M+H * 133.064 8 133.0652  3.00 115.054 8 105.070 5 103.054 9 91.055 0
79.055 1 55.018 9

34 14.41 CyH3, 0, M+H * 385.2221 385.2228 1.82 350.1381 331.933 8 123.040 5

35 14.91 C,5H,006 M+H * 287.0550 287.0553 1.05 269.2465 241.999 3 213.1129 167.012 8

36 13.80 4- CioHp0, M+H * 163.0753 163.0756 1.83 145.0650 133.064 8 110.020 3

2 o N o N
N MIX 1 ( 2)
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Fig.8 Total ion chromatograms of Cinnamomi Cortex-Coptidis Rhizoma after mechanical mixing or co-decoction
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