20 5 Vol 20 Na 5

2004 9 T ransactionsof the CSAE Sept 2004
( , 610065)
) pH 5
, 50 7 h, 2 4% ( ),pH 7.0,
1 4 , 26 07%
: TS201 2 S251 55 DA : 1002-6819(2004) 05-0207-04
0 ,3000U /g, ;
(broiler) , 112
PH SJ-4A pH ; T8HW -
1 : 7 ZK
: ; KXS
[1- 3] : ; JA 1203
12
[4.5] 121
’ pPH - 85 15min -
6] (7] 8] [9] o
' 122 [16)
[10] 123
: M aria™ Fereidoon™ ' ’
W illian C ' . 1h
M.O. Meara P A. Munro™® ’ ' '
’ ’ 124
13 ,
100 mL : pH
, 100 mL
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) 21
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1
11 pH ; .
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1 4
Table1l Glancing optimum hydrolysis conditions Table 4 Resultsof orthogonal experment
of each protease @A) ®) () pH
/ /%  pH / /h /% ©  ® /%
1 1 1 1 1 1 779
50 5 15 70 1 4
2 1 2 2 2 2 12 03
50 6 25 75 13
3 1 3 3 3 3 17 61
40 7 20 80 1 6
4 1 4 4 4 4 6 39
29 6 15 16 1 6
5 2 1 2 3 4 G 42
6 2 2 1 4 3 4 16
7 2 3 4 1 2 330
2 8 2 4 3 2 1 13 12
Table 2 Hydrolysis resultsof each protease on meat protein 9 3 1 3 4 2 19 39
P 10 3 2 4 3 1 15 45
DH /% 11 3 3 1 2 4 13 62
24 93 12 3 4 2 1 3 1347
8 36 13 4 1 4 2 3 8 75
6 78 14 4 2 3 1 4 9 85
19 86 15 4 3 2 4 1 12 94
16 4 4 1 3 2 11 42
I/4 1096 1059 9 25 860 1233
) /4 &75 10 37 11 22 11 88 11 29
’ ’ /4 1548 11 87 14 99 12 73 1154
) ; V/4 1074 11 10 8 47 1072 907
, , , R 8 73 1 50 6 52 413 326
4 [/4 11/4 11/4 IV/4
pH , 40 50 , ,
3 50 55
22 ’
pH 50 pH
., pH 60 7. 0, pH
70 75,
1 1 pH 1
5 5 4 3 pH '
L 4 !
3 pH 70
Table 3 Factorsand levelsof the orthogonal experiment ) 1 4 ,
1 4 ,
1 2 3 4 1 4
A 55 40 50 45 ) , 3h 6 h,
B h 4 3 6 5 ,
c % 10 15 20 Qs 6 h
pH D 60 75 70 65
E 1 4 13 15 12 ’ !
1 , Q 5%
2 0%1 ) il
4 ) R A>C
>D> E>B, , 23
A>C>D> E>B, ) ,
1 pH 3
) 1 2
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5
0 oy = VmaxCs 4 8852 X ¢
25t T Km+ o 175 247+ o
Lot
& o 7
¥ 3 Table 7 Enzymatic reaction velocities at
E0F g s0c, pri 7.0, £ Enam _
51 B 1:4, MG 2.0% different chicken concentrations
0 2 4 s s E::! 1I2 cs pH N
St h S Lot mol* L *h) 1
B/ /g / / /g /m L-h
12 3 7 50 4 84 70 Q 3320
1 24 4 7 50 4 84 70 Q 5345
) ) ) 477 7 50 4 84 70 1 0611
Fig 1 Effectsof tmeon degree of hydrolysis(DH) 70 0 ; 50 484 70 1 1565
91 3 7 50 4 84 70 1 6240
o 111 7 7 50 4 84 70 1 9572
20 131 2 7 50 4 84 70 1 7387
kol
%‘ 15 149 9 7 50 4 84 70 2 4412
B 167. 9 7 50 4 84 70 2 8245
% A% @A 50°C, pHIE 7.0, 185 2 7 50 484 70 3 0634
St L 14, WTiE] 6 1 201 8 7 50 4 84 70 3 0351
) olg 1'8 2'7 sle 217. 8 7 50 4 84 70 3 1769
’ ) ' ' 233 2 7 50 4 84 7.0 3 0593
ey
2
Fig 2 Effectsof enzyme anount on -
a0}
degree of hydrolysisOH)
25k ¥=0,2047+85.87%x
1 , , ) r=0.9933
g 20
7h 10h , E
5 LB R
’ £ e
, 7h < Lo
2 ] 3 0.5
0, 0,
2 4% 30% L 1 ] ] 1 ] 1 1 4
¢ 0.01 0.02 0.03 0.04 D.05 0.06 0.07 0.08 0.09
1/CfL-g"
2 4% )
2 4 3 L ineweaver Burk 1IN 1/cs
Fig 3 L ineweaver Burk equation curve
NN
:E+ S<—ES<—E+ P, E '
ka kg , 4
'S , P P+ E ES .
, ks o
4
DV = VmaGy/ (Km + G, .
. . 'J
(M ichaelisM enten) wn v )
35 0.5 Vo
, Cs K 2,00
, s
1}
, , ' Ka L A 1 i 1 b ] !
' ' ot ( 0 2000 4000 G000 2000 10000 12000 14000 16000
). Cofg Lt
7 4
7 ' 1N 1/Cs (3, Fig 4 Relationsip betw een reaction velocity
. 1 i i
L inew eaver Burk : — and chicken concentration
35 8735, Kn/nw = 35 873, 1/mw = Q 2047, 4 : 4 48
S
gl :

Km= 175 247 gL ,vma= 4 8852mmol/A * h
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; Cs= Km
1/2 , Km
. Kn : ,
Km
Km
3
1) ,
2)
50 , 7 h, 2 4% (
),pH 7. O, 1 4
3)
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Technological conditionsfor enzymatic hydrolysis of chicken protein

Xie Yonghong, L iu Xuew en, W ang W enxian, Ran Xu
(D eparment o Food Engineering, Sichuan U niversity, Chengdu 610065, China)

Abstract: To study enzymatic hydrolysis conditions and kinetic characterization in chicken processing, papain,
pepsin, neutrase and bromelain were used to hydrolyze fresh chicken, regpectively. The results show ed that pa-
pain was the optimal protease So papain w as adopted to do orthogonal experiment, and the effects of tanpera-
ture, time, enzyme anount, pH value and 0lid-liquid ratio on hydrolysisw ere analyzed Through the analysis of
experimental data, theoptimal conditionsof papain w ere detemined, i e temperature 50 , tme 7 h, pH 7 0,
enzyme anount 2 4% (2 4 gram papain per 100 gran chicken), olid-liquid ratio 1 4 T he degree of hydrolysis
was up to 26 07%. Based on this approach and experimental data, a kineticmodel equation smulating the enzy-
matic hydrolysisof chickenw asobtained and it could provide basic theoretics for design of biochan ical reactorsof
chicken hydrolysis and development of chicken protein hydrolysis liquid and pow der.

Keywords chicken; protease hydrolysis papain;, kinetic equation
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