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Optimization of wet ultrafine grinding technology for Hirudo extraction

ZHU Hua-ming', FU Ting-ming', GUO Li-wei', LIU Feng?, ZHANG Wei’

1. Key Laboratory of Separation Engineering for Chinese Medicine Compound, Nanjing University of Chinese Medicine, Nanjing
210029, China

2. Shanxi Buchang Pharmaceutical Co., Ltd., Xi’an 710075, China

Abstract: Objective To study the optimal extraction for Hirudo by wet ultrafine grinding technology. Methods On the basis of
single-factor experiments, the response surface analysis was made for exploring the optimal extraction conditions by wet ultrafine
grinding technology for Hirudo, with solid-liquid ratio, soaking time, extraction temperature, and grinding time as independent variable
and the anticoagulant activity as the response value. According to Box-Behnken principles, the response surface analysis method with
four factors and three levels was used. Results The optimum extraction condition for Hirudo by wet ultrafine grinding technology
was as follows: solid-liquid ratio 1 : 12, soaking time 4.9 h, extraction temperature 6.5 ‘C, grinding time 12 min; The anticoagulant
activity could reach 20.13 U/g. Conclusion The extraction by wet ultrafine grinding technology for Chinese materia medica Hirudo is
stable and feasible, and it could be further promoted.
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Table 1 Test design and results

s A B/h C/°C D/min HilEEME / (U-g™)
1 1:10(0)8(1) 25(0) 15(1) 19.486
2 1:1000)0(-1)25(00) 5(-1) 17.167
3 1:10(0) 4(0) 25(0) 10(0) 19.904
4 1:10(0)8(1) 0(-1)10(0) 20.131
5 1:5(=1)4(0) 0(-1)10(0) 17.420
6 1:10(0)4(0) 50(1) 5(-1) 16.010
7 1:1000)8(1) 25(0) 5(-1) 18.276
8 1:10(0)4(0) 25(0) 10(0) 19.657
9 1:10(0) 0(=1) 0(=1)10(0) 19.306
10 1:5(-1)0(-1)25(0) 10(0) 16.756
11 1:5(1)8(1) 25(0) 10(0) 17.233
12 1:100)4(0) 0(-1) 5(-1) 18.542
13 1:15(1)0(-1)25(0) 10(0) 18.057
14 1:1000)4(0) 0(-1)15(1) 20.041
15 1:15(1)8(1) 25(0) 10(0) 18.603
16 1:10(0)4(0) 50(1) 15(1) 18.414
17 1:5(1)4(0) 25(0) 15(1) 17.286
18 1:10(0)0(-1)25(0) 15(1) 18.920
19 1:15(1)4(0) 25(0) 15(1) 18.843
20 1:10(0)8(1) 50(1) 10(0) 18.169
21 1:10(0) 0(=1)50(1) 10(0) 16.466
22 1:5(-1)4(0) 50(1) 10(0) 16.658
23 1:15(1)4(0) 25(0) 5(-1) 17.905
24 1:15(1) 4(0) 50(1) 10(0) 16.254
25 1:10(0) 4(0) 25(0) 10(0) 19.727
26 1:15(1)4(0) 0(-1) 10(0) 19.173
27 1:5(-1)4(0) 25(0) 5(-1) 16.172
28 1:10(0) 4(0) 25(0) 10(0) 19.703
20 1:10(0) 4(0) 25(0) 10(0) 19.418
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Table 2 Analysis of variance

JiZERYE P HlE  F{i P
ki) 45.36 14 29.45  <0.000 1
A 4.45 1 4047  <0.000 1
B 2.28 1 20.68  0.0005

C 13.32 1 121.04  <0.000 1
D 6.63 1 6023  <<0.000 1
AB 0.001 19 1 0.011 09186
AC 1.16 1 10.57  0.005 8
AD 0.007 744 1 0.070  0.7947
BC 0.19 1 175 0.2069
BD 0.074 1 0.67 04268
CD 0.20 1 1.86  0.194 1
A? 14.91 1 13553 <0.000 1
B’ 1.56 1 14.15  0.002 1
c? 3.54 1 3213 <0.000 1
D’ 2.99 1 27.14  0.000 1
W7 1.54 14

AU SE 1.42 10 465  0.0760
a7z 0.12 4

S 46.90 28

R*=0.967 2 Ra>=0.9343

P<0.05 ZREF; P<0.01 ZFEE#

P <0.05 significant difference; P < 0.01 extremely significant difference
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