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Abstract: In this study, microcalorimetry was adopted to establish a novel method for detecting the
hemagglutination process of Radix Isatidis (Banlangen in Chinese, BLG), and to evaluate the hemagglutination
activity diversity of BLG from various habitats. The hemagglutination biothermokinetics curves of positive
reagent (phytohemagglutinin, PHA) and 8 batches BLG from different regions of the hemagglutination with 20%
rabbit erythrocyte were recorded by microcalorimetry, then biothermokinetics parameters were abstracted, the
hemagglutination utility of samples were calculated and analyzed by principal component analysis (PCA) and
cluster analysis (CA), meanwhile the results were authenticated by micro-plate agglutination. It showed that
the hemagglutination was an exothermic reaction, the reaction rate constant (k: 0.039—-73.6 min '), maximum
reaction power (Pp.: —1 140.2 — 988.2 uW) and reaction enthalpy (H;: —529.9 — 717.9 pJ) had good linear
correlation with BLG extraction concentration (0.2 — 1.0 g~mL71, r > 0.97), and PCA showed P, (531 — 1 335
uW) and H; (585.2 — 989.2 plJ) could represent the hemagglutination activity diversity of BLG samples, just
confirming with the results of micro-plate agglutination (the agglutination dilution was 3 — 11 respectively).
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According to the hemagglutination utility, the BLG samples from Good Agriculture Practice (GAP) regions, main

producing area and general regions could be clustered correctly; meanwhile, the biothermokinetics curves

with perfect distinctive fingerprint and specificity could give out more information for the quality control and

evaluation for BLG.

In conclusion, the microcalorimetry method established for detecting the hemagglutination

activity of BLG samples on rabbit erythrocyte is sensitive and reliable, and could be adopted as an effective

technique in detection aggulatination precisely, quantitatively and consecutively; and provide a novel approach

for examining and evaluating quality for Chinese herbal medicine with aggulatinative activity such as BLG.
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Figure 1 The biothermokinetics curves of hemagglutination
and the abstraction of biothermokinetic parameters
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Figure 2 The hemagglutination biothermokinetics curves of
different concentration gradients of Banlangen (BLG, Qingfeng)
extraction effect on 20% rabbit erythrocyte. a: Control (physi-
ologic saline without any samples); b: 0.2 g-mL™" Qingfeng BLG;
c: 0.4 gmL™" Qingfeng BLG; d: 0.6 gmL™" Qingfeng BLG; e:
0.8 gmL ' Qingfeng BLG; f: 1.0 grmL "' Qingfeng BLG
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Table 1 The hemagglutination biothermokinetics parameters of different concentration gradients BLG (Qingfeng) extraction effect on
20% rabbit erythrocyte

Dose/mg-mL ™" H; /pJ Ponax /LW k /min”" H, /uJ P, /uW InE
0 -529.937 —1140.244 0.039
0.2 -321.171 -918.565 0.095 208.765 221.679 0.351
0.4 -52.359 ~285.289 1.135 477.578 854.954 3.333
0.6 167.890 459.583 10.539 697.827 1599.827 5.592
0.8 459.595 573.217 38.913 989.532 1713.461 6.901
1.0 717.931 988.165 73.635 1247.868 2 128.409 7.540
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Table 2 The hemagglutination biothermokinetics parameters of different BLG extraction effect on 20% rabbit erythrocyte

1

Sample Dose Hi /pd Prnax/ kW K /min~ H/nJ Py /uW InE D U
Control — —529.937 —1140.244 0.039
PHA 1 mg'mL™' 557.621 1451.599 203.532 1 087.558 2591.842 8.557 5 1.00
Yuanzhai 1 g~mL7] 904.960 1301.146 63.665 1434.897 2 441.389 7.394 10 1.01
Yutian 1 gmLfl 989.187 1334.977 73.050 1519.123 2 475.221 7.532 11 1.06
Longxi 1 g~mL7l 750.049 1 094.893 79.804 1279.986 2235.137 7.620 11 0.87
Jiamusi 1 g~ranl 798.763 1 052.483 78.656 1 328.700 2192.727 7.606 8 0.83
Qingfeng 1 gmL™ 717.931 988.165 73.635 1247.868 2 128.409 7.540 9 0.79
Linyi 1 gmL™ 677.441 881.395 20.790 1207.378 2021.639 6.274 5 0.68
Hangzhou 1gmL™’ 746.942 588.100 23.243 1276.878 1728.343 6.385 4 0.51
Chifeng 1gmL™’ 582.625 531.470 11.616 1112.562 1671.714 5.690 3 0.44
—Yuanzhai
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Figure 3 The hemagglutination biothermokinetics curves of
different BLG extractions effect on 20% rabbit erythrocyte. a:
Control (physiologic saline without Qingfeng BLG); b: 1.0
mgmL™' PHA (phytohemagglutinin); ¢: 1.0 g'mL™" Yuanzhai
BLG; d: 1.0 grmL~" Hangzhou BLG; ¢: 1.0 grmL ™" Jiamusi BLG; f:
1.0 gmL™" Longxi BLG; g: 1.0 gmL™" Linyi BLG; h: 1.0 grmL™
Chifeng BLG; i: 1.0 gmL™" Qingfeng BLG; J: 1.0 g'mL™" Yutian
BLG

KRR, TSI 8 AN ] 7= R b 0 AR 24 4
S 5 |2 20 20 H B 42 11 e KR R A 2043 0 Ay 2"
(AT ) 2" CHRBERE). 2'° Ce#ongg). 2° (i
) 28 (BRI AEAD. 2° (L&RIGIT) 2* G
TLAUM A 28 (WS RIE) . VB RE S AR T S
(D), 4iRW% 2,

5 AREFEHARER B EE RN ITE

AN [7] 7= b B R 21 40 it 5 £ e N (¥ By 0 2 5
H A B AR VR B s AR B Fa bR, SR SAS8.0
T AR A AT AN R P MR AR 32 o b e 2K
DTG REW], Praxs He S U XERE S ESR 15 1 1 53
BRI, 300 86%. 10%H1 4% (ZATTHRE A
100%). #5E 1 mgmL™" PHA XJ 2%5% 4 I 21 40 L f)
BRI 1 U, nI TR [R] 7 RS AR vt A

P H; D,

U= x86% +——— x10% + x4%); 45 RN,
PHA HPHA I:)PHA

* 2. Kl 4B.

BLG extractions from different regions. A: The clustering
result of BLG extraction from different regions, GAP cultivation
region (1), primary cultivation region (2), and general cultivation
region (3); B: The hemagglutination utility of BLG extraction
from different regions
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