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The study on the enzymatic hydrolysis process on chicken bone

paste with double enzyme combination
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Abstract: Chicken bone contains plenty of various nutrition, however
the efficiency of direct use is relatively low. The enzymatic hydrolysis
with protease can significantly increase the efficiency. In the present
study. an enzymatic hydrolysis process on chicken bone paste with
double-enzyme combination was developed. By the orthogonal test
analysis, the optimal process parameters were as follows. The a-
mounts of the neutral protease and Flavourzyme complex flavored
enzyme was 0.75% and 1.50% ., respectively, and the substrate con-
centration was 5% , hydrolyzed at was 50 ‘C and pH 8.5 for 2.5 h.
Under these conditions, degree of hydrolysis (DH) and nitrogen re-
covery of the hydrolysates were 37.11% and 92.5%, respectively.
The hydrolysate had no significant bitter taste or strange odor, with
the significant increase of the amount of the free amino acids.
Keywords: chicken bone paste; double-enzymatic hydrolysis; free a-

mino acid
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Table 1 The effect of protease types on the hydrolysis of chicken bone paste
BSNLES IKIFEE/ % AR/ % IS RTINS ISt W T 1V L
Flavourzyme 23.21 69.98 TG bk oAl
Alcalase 16.78 76.35 R ERLY
Protamex 16.56 76.49 TR Vi
rh PRI G 25.51 84.73 R R Tk
JeE it 17.01 72.56 R R 1 3k
AS.1398 M3 [ il 24.01 86.03 T I B
AR E 16.30 59.25 R 5 B
2.2 mEVNEBAEGHRKIE TG AR R S A, PR b 3 R 4H A R AT S S
BT BE p L NS W 9 BE L i RS2 N I ] 2 4 1 B 2.3 NEKMIZHMRML

ity e (4 B 2 1 22800 275 B U 1 B0dE (3R 2) 4 il AE P
P A AS.1398 H ¢ H i . Alcalase B 1 h #9 L fiff I
JMA Flavourzyme 5 & XUBR B 5 A N2 G 247 K iR 150
PLK it & (DT Sy 48 % 07 08 doe A 1 A2 5 . 25 2R DL 1.
BT RIS B e B B RN AR AL A A, B
AN Y/ 5% Alcalase, i PE 8 B . AS.1398 Hi 8
B KM% 1 h J5 N A Flavourzyme 5 & KUK B . K 8% SOR A
W R 0 B K R 1 S S AR . P KO B AR HE
B Ky« R B+ Flavourzyme > AS. 1398 w1 R 1 il +
Flavourzyme™ Alcalase + Flavourzyme > H #4: % [ fiff + A JR
HEM. 20E . bk E A Flavourzyme B9 XML 7 K
i BE T K 40 % UL 3 24 S 90 20, 1 L T A5 8 A U 7 9
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Table 2 The optimum enzymolysis conditions of

each protease

it Fh 2 RIEHREE/C fRiE pH o B /h BRIR L/ %
o 2R A 50 8.5 1 0.75
AS.1398 ¥ 2 [ il 55 7.5 1 2.00
Alcalase 60 8.5 1 0.50
Flavourzyme 50 7.0 — 2.00
AR F1RE 65 6.5 — 1.50
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Figure 1

with binary protease combination
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Figure 2 The degree of hydrolysis on chicken bone paste
with neutral protease and Flavourzyme under dif-

ferent addition methods

2.3.2 WA AAAFROOLAL AR E XU R 07 R ik — Al
o ISR A R A 25 AF . 225 PR A Flavourzyme
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Table 3 Orthogonal factor level
KFE AWEE/TC B pH C i [a]/h D Jin i i/ %4
1 40 7.0 60 0.75-+0.50
2 50 7.5 90 0.75+1.00
3 55 8.0 120 0.75+1.50
4 60 8.5 150 0.75+2.00

T R Y R
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Table 4 The Lj;(4°) orthogonal design and results

R A B C D KA E ) %o

1 1 1 1 1 22.39
2 2 2 2 2 29.07
3 3 3 3 3 33.22
4 4 4 4 4 34.65
5 1 2 3 4 30.63
6 2 1 4 3 32.05
7 3 4 1 2 31.08
8 4 3 2 1 30.04
9 1 3 4 2 31.27
10 2 4 3 1 29.46

11 3 1 2 4 31.47

12 4 2 1 3 30.04

13 1 4 2 3 31.53

14 2 3 1 4 30.17

15 3 2 4 1 31.28

16 4 1 3 2 30.89

"""" K, 11582 116.80 113.68 113.70

K, 120.75  121.02 122,11  122.31

K 127.05 12470  124.20  126.84

K, 125.62  126.72  129.25  126.92

R 2.81 2.48 3.89 3.31

MNIE BE 3 56 4 2 45 R B R 45 IR & B i R T o C>
D>A>B. il B LZESHCA AsB,Ci Dy Ay B, CiDs, Bl
WA 50 °C,pH {E 2 8.5, /KM At ] 2.5 h, hEE A5
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1.50% . R E Fhrd: 7= i A R RE I AR S IR T 2
AN ABCDs BN BE 50 °C,pH 8.5, i i 5 Fla-
vourzyme [ S F Ry 0.75% ,1.50% , FE W He BE 5% , 7K fi st
()7 2.5 h, W2 56 F  BEAY B U 1 K A % 35 38.96 %0 . X il
fifp J3E A 2 O T U 2% AT T A 0 4 R I B G S R Bk R
F i K A 39 1 U8 BT 3R AT A K % B (16.5%0) ; il T T 3
000 BT R TE 0 il B A R T K X B T T AR AR K
(25.88%0) o L4307 « WA 7= 40 () 7 39 KB K B Oy 2,57, 7=
%y 5 RN BRI L 5 T ORI AT
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of bt 3 AT K il A X R TR A U A R R AL A5 R L
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H B 3 AT B AP GG #1118 Rl B A R AR L
DI EIER N 530, R AR M EA 3 936.70 mg/L,
BT 2 5, U R EH R (Lew RN 2 B2 (Phe) (A &
2 (Va) | 558 &2 (Tle) (& MR (Tyr) 5819 % & B EH .
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and after enzymatic hydrolysis
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