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Abstract

Bovine bone was used as the raw material to extract collagen by the high-intensity pulsed electric
fields. The optimal processing conditions were acquired by the single-factor experiments and the Box-
Behnken experiment. The most yield of dissoluble collagen 16.21 mg/mL was achieved under the
following conditions; substrate concentration 1. 0 g/ (100 mL) , pepsin concentration 3% , pH value 2. 5,
electric field intensity 21. 98 kV/cm, electric pulse number 7. The exiracted collagen was identified by

UV spectra that it was the pure collagen protein and did not contain other miscellaneous proteins.

Key words Bovine bone, Collagen, High-intensity pulsed electric fields ( PEF ), Enzymic
method, Extraction
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Fig.1 Schematic diagram of high intensity pulsed

electric field processing apparatus
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Tab.1 Optimum condition of different proteases

eSS LB/ C pH {H B IE)/h
JBE A 1 e 45 8 6
A g 50 7 6
EE{=1 4 2 24
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IF3) ) 2 g A ) B 305 2% e A 70 LA, 3
IEE IR 2,

F2 EEIFETE I B R M R

Tab.2 Effect of protease on enzymolysis

TR R IR/ mg e mL ™!

GBS
J¢ PEF PEF
B 3.42 3.23
AR 1 il 3.15 2. 84
TR =] 4.24 8.15
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Fig.2 Effect of substrate concentration on

pepsin enzymolysis by PEF
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Fig.3 Effect of pepsin concentration on

enzymolysis by PEF
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Fig.4 Effect of pH on pepsin enzymolysis by PEF
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Fig.5 Effect of field strength on pepsin
enzymolysis by PEF
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Fig.6  Effect of pulses number on pepsin
enzymolysis by PEF
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Tab.3 Box-Behnken design test factors, levels and

coding table of pepsin enzymolysis by PEF

G
it HLIA R %, Jik wi B R AR pH fH
/kVeem ™! % Tt x5/ % %y
-1 18 5 3.0 2.00
0 20 6 3.5 2.25
1 22 7 4.0 2.50
2.7.1 FASHF
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DR BT 27 AR R0, d o B
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PAT] ¥ 1 4R o o Wk B R AR Aw (YY), R
Design Exper 7. 1 Z-#fr A5t & 3 (180 45 R 47
LA IR 1)y 25 40T, A5 M - T DSBS 76 SR 1) 4 K
(P <0.01) ,R* =0.937 0, Ui HIZ T BRI & 55
e, AT LA 25 R A 50k il At SR R A7 40 B A T
[ e i3 220U W 3, TR 1R 22 /N, [l 5 R 5 5
PRIG IS8, 78 PEF T, % B 8 11 BB e 30 R
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B R ARSI AR, SN HEE SR
AR B 2 IR [T R
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0.2925X, +0.0425 X, X, —0.01 X, X, +
0.025X,X, —0.052 5X,X, +0. 4X,X, —
0.697 5 X, X, +0. 608 3X> —0. 030 4X2 +
0. 109 6X; +0. 153 3X;

H 1A 75 R AT, A7 B Dk v 5ORT pHL %
it SR LS I T A ) R RO A
T, AR B T 2058 AR, Kb fEH]
W MR X, X, X, X2(P<0.01), H M, 75—&E
YO B PR TS L i B | ok o B, R R i
pH {E Y JC R | AT B8R Tk B A
2.7.2 Wl IR AR R A T2 A i R g E I

T DPS BUE A B 15 I, #f 57 JE LR P R R 4 A
(A A ARG [ 5 R L 29 o i BRI hR 1
A5t AT M AR O A VR B B R AE R 16. 29 mg/mL,

LRt X, X, X, \Xﬁj\%ﬂﬁa 0.99.0.99, -1.00.1. 00,
i TS A AT T RS L R S EUE S N
Yy 21. 98 kV/em, Bk vh % 6. 99, B 4 H Ao il i
3% ,pH {8 2. 5, i35 PEF SZBRERME S5, Biknh B i
Ve T, R TR S AL TN A v, TR R SRR
PF T BEAT B UEPE RS , P 235 3 W, A AR 2
FA 5 90 FEE 24 { 16. 21 mg/mL, 5 B3 T 0 {1 A L
X R 220 0.49% , 5 BB (E IR % H, Bk — 20
B UE 1R VR Y A 1, R LA T RE
HASTA AN TN PEF B S0R
%4 PEF TE§f# Box-Behnken iZitHiX i R 4R
Tab.4 Box-Behnken design test results of
pepsin enzymolysis by PEF

Liﬂﬁ X, X, X, X, AR R
5 W ¥/mg-mL !
1 1 0 0 -1 13.98
2 1 -1 0 0 13.87
3 -1 0 1 0 11.37
4 0 -1 1 0 11.42
5 0 0 -1 1 14. 00
6 1 0 0 1 14.17
7 0 1 0 -1 11.82
8 1 0 -1 0 14.05
9 0 0 -1 -1 11.84
10 0 1 1 0 12.34
11 -1 0 -1 0 11.30
12 0 -1 0 1 11.59
13 0 0 0 0 11.95
14 0 1 -1 0 12. 69
15 0 0 0 0 11.96
16 -1 0 0 1 11.34
17 0 -1 -1 0 11.56
18 -1 0 0 -1 11.25
19 1 1 0 0 14.01
20 0 -1 0 -1 11.54
21 0 0 1 -1 11.87
22 -1 -1 0 0 11.18
23 0 1 0 1 13. 47
24 1 0 1 0 14.08
25 -1 1 0 0 11.15
26 0 0 1 1 11.24
27 0 0 0 0 11.97
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