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Fast dissolution of dissoluble calcium from bovine bone treated by
high intensity pulsed electric fields

YIN Yong-guang, HE Gui-dan
(College of Biological and Agricultural Engineering., Jilin University, Changchun 130022, China)

Abstract; Fast dissolution of dissoluble calcium from bovine bone treated by high intensity pulsed
electric fields (PEF) was investigated, in which the admixture of citric acid and malic acid was used as
the mixed acid. Results show that the PEF dissolution speed is much faster and the obtained content
of dissoluble calcium is much more than that of the traditional methods. The mathematical model of
the effects of field strength, pulse number and mixed acid on the dissolution content of calcium was
established. The optimum condition was determined as: field strength of 23 kV/cm, pulse number of
12 and mixed acid of 3. 881 g. Under such condition the maximal obtained content of dissoluble
calcium is 12. 90 mg/mL.
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Fig. 1 Schematic diagram of high intensity pulsed

electric field processing apparatus
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Fig. 2 Form of pulsed wave
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Fig.3 Comparison of content of calcium ion

among different methods
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Fig. 4 Effect of extracted acid ratio on content of

dissoluble calcium of bovine bone
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Fig. 5 Effect of mixed acid addition value on content

of dissoluble calcium of bovine bone
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Fig. 6 Effect of ratio of water to bone on content of

dissoluble calcium
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Fig. 7 Effect of pulse number on content of

dissoluble calcium
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Table 1 Experimental factors and levels

i Z1/(kV - Zs Zs/g
X;(Zp o . .
(em) "D 58 Jok b £ RE M
r(Zz;) 25 12 10
1(Zo+24p) 20. 95 9.97 8. 38
0(Zy) 15 7 6
—1(Zy— 4 9.05 4.03 3.62
—r(Z1j) 5 2 2
Aj=(Zoj— Z1j)
A =5.95 Ay =2.97 A3=2.38
/2r
Xj=(Zi— Zoj) X1= Xy = X3=
/A 0.168(Z;—15) 0.336(Zz—7) 0.420(Z;—6)
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Table 2 Experimental design and results

HIk R Xz x3 Y/(mg « (mL)™1)
1 1 1 1 0.45
2 1 1 —1 10. 92
3 1 —1 1 0.45
4 1 —1 —1 6. 27
5 —1 1 1 0.45
6 —1 1 —1 7.71
7 —1 —1 1 0.45
8 —1 —1 —1 4.59
9 —1. 68179 0 0 5.31

10 1. 68179 0 0 11.31

11 0 —1.68179 0 6.09

12 0 1.68179 0 11. 25

13 0 0 —1.68179 4.32

14 0 0 1. 68179 0.45

15 0 0 0 9.06

16 0 0 0 9.09

17 0 0 0 8.97

18 0 0 0 8.73
19 0 0 0 8. 82

20 0 0 0 8.91

21 0 0 0 9. 00

22 0 0 0 8. 85

23 0 0 0 9.12
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