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Optimization of heparin extraction process from bovine lung
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Abstract: The bovine lungs as the research material, extracted and separated heparin with the salt solution-resin
adsorption and protein to remove impurities precipitation method. Three extraction parameters including material
liquid ratio, salt concentration and resin content were optimized using rotating orthogonal combination design
principle and the response surface method for process optimization.The results indicated that the best extraction
process were material liquid ratio for 1:15(g:mL) , salt concentration at 5% and resin content of 7% .According to
these conditions, the yield of heparin was 362.02mg/kg, and under the verificative test condition the practical
values was 356.65mg/kg.Salt solution-resin adsorption method was feasible and reliable, repeatability , extraction
completely, more suitable for industrial production and providing the theory for the development and utilization of
lungs heparin of QinBao cattle.
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Table 3  Rotary combination design regression equation the anova table

A5 AR IR F-J5 A FI Yo7 7% F{H p i B
LRy 43033.12 9 4781.46 159.87 <0.0001 3
X, 1747.23 1 1747.23 58.42 <0.0001 * %
X, 655.17 1 655.17 21.91 0.0009 ok
X, 680.06 1 680.06 2274 0.0008 * %
X, X, 18.97 1 18.97 0.63 0.4443
X, X, 1508.65 1 1508.65 50.44 <0.0001 ok
X, X, 1736.96 1 1736.96 58.08 <0.0001 ok
X; 15485.7 1 15485.7 517.78 <0.0001 ok
X2 13049.5 1 13049.5 436.32 <0.0001 *
X2 15413.97 1 15413.97 515.38 <0.0001 * %
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Fig.1 Standard curve of heparin concentration Fig.3 Effect of salt concentration on heparin yield

fEIF, BT 2R C 28 30 T3 Wb, SOBH T ik 3
15mL/g I, FFERAF R AT o
0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005

RIHE (%)

W
R

JH

1‘:5 1 :‘10 1:‘15 1:‘20 1 :‘25 11‘30 1:‘35 1:I40
BHE L (g/mL)
FE 2 B TR R A
Fig.2 Effect of material liquid ratio on heparin yield
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Table 2 Central composite design scheme

and sites experimental data Y

TRE X, X, X, Y (me/kg)
1 -1 -1 -1 257.31
2 1 -1 -1 315.53
3 -1 1 -1 216.54
4 1 1 -1 270.17
5 -1 -1 1 268.56
6 1 -1 1 273.42
7 -1 1 1 288.3
8 1 1 1 285.43
9 -1.682 0 0 257.87
10 1.682 0 0 282.03
11 0 -1.682 0 289.51
12 0 1.682 0 265.6
13 0 0 -1.682 258.21
14 0 0 1.682 282.12
15 0 0 0 370.59
16 0 0 0 363.09
17 0 0 0 361.91
18 0 0 0 368.28
19 0 0 0 365.51
20 0 0 0 364.52

FHIE 5~ 7 vl LA H R R =2 8] 348 38 HAE
H LT 200 e A 240 &, SR FH Design— Expert
8.05b A UEATHLIE AL B , 75 B NT R HECR B R i 4%
1, 3 4 WTAR H - 7E X, =0.08g/mL, X, =4.89% ,X, =
7.10% Bt , BT 22 e R AG#2h 366.965mg/ kg, AR 415 52 BRIl
DU RE AP IS B oy 1:15  Eh M E N 5%
MHEE N 7% , ILHT B BRI I Bl 362.022mg/ kg,

380
361.667 l
343.333 x

325
306.667 t*
288.333

270

Y(mg/kg)

PSRRI AR o X T 2R i HC3 522 i 4 ) . T
Fig.5 Material liquid ratio and salt concentration
on the yield of heparin influence the response surface
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Fig.6 Material liquid ratio and resin content extraction

on the influence of heparin yield response surface
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Fig.7 Salt concentration and resin content
on the influence of heparin extraction yield response surface
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