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Antibacterial Effect Evaluation of Bistortae Rhizoma Against

Escherichia coli by Microcalorimetry

CUI Jian'?, ZHAO Kui-jun'"
(1. Beyjing Friendship Hospital, Capital Medical University, Beijing 100050, China;
2. People’s Hospital of Beijing Daxing District, Beijing 102600, China)

[ Abstract | Objective: To study the effect of Bistortae Rhizoma from different production places and
colors on growth metabolism of Escherichia coli, and investigate its inhibitory effect on E. coli from the standpoint
of biological thermodynamics. Method: The thermal spectrum curve reflecting the growth and metabolism of E.
coli affected by 18 batches of Bistortae Rhizoma was determined by using microcalorimetry. Then the quantitative

thermokinetic parameters, such as peak time (¢, #,), maximum heat-output ( P P..,), growth rate

maxl 3
constant (k,, k,), and inhibition rate (/) obtained from these curves were analyzed. Result. Bistortae Rhizoma
from Hebei, Shandong and Anhui could prolong the peak time of E. coli in the second growth exponential period
(t,), and reduce the maximum thermal power (P, ,,) and growth rate (k,), different from the samples from
Hubei. All samples from four production places had no influence on the parameters (¢,, P, , and k,) in first
growth exponential period. Bistortae Rhizoma from different production places showed different I values on E. coli,
between 20% -50% for the samples from Hebei, Shandong and Anhui, while the I value was lower for the samples
from Hubei. The Bistortae Rhizoma samples from the same batch but with different colors also showed difference in

inhibitory rate. A total of 7 batches of brownish red Bistortae Rhizoma showed higher inhibition rate (/) than its
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prunosus ones in all 9 batches. Conclusion; The Bistortae Rhizoma from different places and colors have different

degrees of inhibitory effect on the growth and metabolism of E. coli, and the factors leading to the difference still

need further study.
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Table 1 Habitats and lot numbers of Bistortae Rhizoma prepared

slides from different batches

No. =i  #t5 gt || No. =i it5 i,
AR
AN
FRAL
e FAN )
FRaT
6 4L 14061601 fRLrfa || 15 HidL 109813101 £4ra
geortn || 16 WAL 109813101 fE4r{n
BRenta || 17 #ide 109814101 %414

gt || 18 Widb 109814101 kRerfn

1 e 13041403 %204 || 10 (1% 1407004
2 4t 13041403 ELrfa|| 11 i 311051
3 b 13071702 #4rfn || 12 L% 311051
4 @b 13071702 fRE4L€a || 13 %% 1407079
5 AL 14061601 %6410 fh || 14 8% 1407079
7 L% 1401009
8 1% 1401009

9 7 1407004

2 FHiE

2.1 EFEMEIS LB B FRE BE A 10 g, B
FEFF 5 g F1 NaCl 5 g, 7T 1 000 mL 348K i, 45
pH J 7.0 J5453 121 °C,0.1 MPa & EZ S KAE
20 min, 5k T 4 CoksEH 4.

2.2 ZiMIRBGRMH R KRR ZE SR R 5 )
BG4 50, A 500 mL [5G R A ZE 1
K 100 mL, [IE 42 B 1 b {5 H 48 BUR S 7R 0m A 78
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B AZER I K8 1 100 CH#E% 12 h J5 474
IR PNGIEIR €= 3/ ' C7/E & N K 19
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EE N 10 g L A 25 MR B, i 0. 22 pum BRI
U L I VA R A
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Fig.1 Thermogenic curves of Escherichia coli growth
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Fig.2 Thermogenic curves of Escherichia coli growth affected by

Bistortae Rhizoma from different batches
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Table 2 Thermokinetic parameters of escherichia coli growth affected by Bistortae Rhizoma in different batches(7 =37 C ,n=3)

BE 5L 42 0/s P,/ mW k, /1077 1,/ P..o/mW k,/10 73 /%
1 42 613 1.236 1 8.750 0 99 705 1.146 6 5.666 7 36. 87
2 43 987 1.3222 8.500 0 100 236 1.153 1 5.750 0 35.95
3 41 239 1.2315 8.416 7 116 976 0.940 1 5.000 0 44.30
4 45 689 1.199 8 8.416 7 120 489 0.870 7 4.916 7 45.23
5 43 019 1.284 0 8.500 0 118 281 0.891 6 4.8333 46. 16
6 43 501 1.2310 8. 666 7 124 892 0.827 7 5.083 3 43.37
7 47 891 1.284 8 8.416 7 112 955 0. 886 1 6.750 0 24.81
8 0 0 0.000 0 103 876 0.2235 7.166 7 20. 17
9 49 285 1.321 1 8.5833 118 801 0.884 0 7.000 0 22.02
10 48 194 1.248 8 8.3333 115 902 0.876 8 6.416 7 28.52
11 50 625 1.282 4 8.416 7 130 811 0.799 2 6.500 0 27.59
12 46 627 1.358 4 8.416 7 112 813 0.972 1 7.250 0 19.24
13 45 879 1.021 6 8.666 7 121 984 0.648 0 5.750 0 35.95
14 45023 1.289 4 8.8333 122 889 0.797 3 6.916 7 22.95
15 49 753 1.264 5 8.916 7 85 094 1.337 8 9.333 3 -3.97
16 49 696 1.264 1 8.666 7 84 776 1.334 2 9.250 0 -3.04
17 51953 1.064 5 8.250 0 88 994 1.250 8 9.000 0 -0.26
18 51712 1.152 0 8.5833 87 006 1.349 7 9.3333 -3.97
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