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[ Abstract ] Objective; To explore the antibacterial activity differences of various extracts of Coptidis
Rhizoma from the perspective of biothermodynamics, and to provide a new idea and evidence for the study on active
components of Coptidis Rhizoma. Method; Microcalorimetry was used to establish biothermodynamics of
Escherichia coli (EC) , Staphylococcus aureus (SA) and Shigella dysenteriae (SD) on Luria-Bertani (LB) medium
under the sterile conditions of 37 °C with an inoculum concentration of 1 x 10’ cell/mL. This method was used to
plot growth thremogram curves of these three bacteria upon the treatments by aqueous extracts, alkaloids and non-

alkaloid constituents of Coptidis Rhizoma. The differences in the growth metabolism of these bacteria upon various
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treatments were assayed on the basis of corresponding biothermodynamics parameters ( mainly including growth rate
constant (k) , growth inhibition ratio (/) , inhibition ratio in half of drug concentration (IC,,), maximum heat
output (P, ) and the time to reach P, (1,, ). Result: The aqueous extracts and alkaloids significantly inhibited
the growth of the three bacteria, and all the orders were alkaloids > aqueous extracts; non-alkaloid constituents had
no significant inhibitory effects, and even had promotion effects to these three bacteria. The order of the
antibacterial ability was SA > SD > EC for the same extraction part. Conclusion: In summary, the

microcalorimetry analysis reveals that in Coptidis Rhizoma, the main active components are alkaloids that display

the strongest antibacterial activities against SA.
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Table 1 Thermodynamics parameters of EC from different extraction parts of Coptidis Rhizoma with different concentrations

FE i C/g L7 k/min ~! /% 1C5y/g-L7" P/ uW £,/ min
=] 0 0.027 15 - - 2216 633
KEEY 2 0.025 28 6.89 8.20 1 965 744
4 0.022 74 16.24 1738 839
6 0.016 13 40.59 1621 1013
8 0.013 69 49.58 1615 1212
10 0.011 26 58.53 1603 1272
A YT 4 2 0.024 39 10.17 7.36 1953 776
4 0.019 87 26.81 1725 958
6 0.015 13 44.27 1619 1315
8 0.012 96 52.27 1592 1679
10 0.008 74 67.81 1578 1724
Al A Wy B 4 2 0.026 85 1.10 - 2207 632
4 0.026 74 1.51 2195 638
6 0.026 81 1.25 2177 627
8 0.026 72 1.58 2148 634
10 0.026 63 1.92 2 094 636

C (g L7 G WU RE G i vk JiE
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Table 2 Thermodynamics parameters of SA from different extraction parts of Coptidis Rhizoma with different concentrations

FE & C/g 17! k/min ! 1/% 1Cs, /g L7" P,/ wW [0/ min
2 0 0.026 39 - - 795 441
KLY 0.2 0.025 17 4.62 1.28 786 449
0.3 0.022 34 15.35 734 492
0.6 0.018 52 29.82 692 514
1 0.015 68 40.58 479 476
1.5 0.012 13 54.04 434 553
A IR 4 0.2 0.024 12 8.6 1.12 773 452
0.3 0.021 53 18.42 721 518
0.6 0.017 65 33.12 685 593
1 0.013 97 47.06 476 801
1.5 0.010 18 61.42 421 824
A Wy B S 0.2 0.026 13 0.99 - 792 443
0.3 0.026 09 1.14 793 445
0.6 0.026 11 1.06 788 447
1 0.025 97 1.59 786 446
1.5 0.025 91 1.82 783 451
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Table 3 Thermodynamics parameters of SD from different extraction parts of Coptidis Rhizoma with different concentrations

FE C/g-L7" k/min "' /% 1Cs /g L™! P/ uW 1,/ min
251 0 0. 026 83 - - 607 314
KAL) 0.2 0.026 13 2.61 2.49 603 317
0.5 0.023 96 10.70 591 321
1.0 0.021 67 19.23 579 324
1.5 0.019 23 28.33 567 320
2.5 0.013 21 50.76 468 383
A IR 4y 0.2 0.026 02 3.02 1.85 593 338
0.5 0.021 35 20.42 561 359
1.0 0.017 64 34.25 512 384
1.5 0.014 38 46.40 451 417
2.5 0.011 37 57.62 387 461
3E A ¥ 0 4y 0.2 0.026 81 0.07 - 604 312
0.5 0.026 75 0.3 605 311
1.0 0.026 72 0.41 602 309
1.5 0.026 69 0.52 598 305
2.5 0.026 53 1.12 595 301
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Table 4
kinds of bacteria at 37 °C

Growth rate constant and correlation coefficient of three

KW A A SEEOMAERE & R BAT

N k/min ™! R k/min ™! R k/min =" R
1 0.026 53 0.994 7 0.026 31 0.999 4 0.026 31 0.998 4
2 0.02721 0.9996 0.02675 0.997 4 0.027 08 0.996 1
3 0.027 72 0.996 2 0.026 41 0.999 6 0.026 59 0.995 2
4 0.02697 0.9990 0.02653 0.9992 0.026 92 0.997 2
5 0.027 54 0.998 1 0.026 17 0.998 6 0.027 15 0.998 1
6  0.02688 0.9973 0.026 18 0.998 8 0.026 95 0.997 3
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