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Abstract: In order to obtain theoptimal condition of hydrolysis for buckw heat protein by using papaya
protease, taking DH as criterion, five factors, including substrate concentration, hydrolysis temperature,
dosage of papaya protease, pH value and hydrolysis time,w ere systamatically analysized Based on the sin-
gle factors analysis, second-order regression rotation design w as carried out, and the mathenatics model
w as established The result show ed that the optimal condition of buckw heat protein w as substrate concen-
tration 80 g/, hydrolysis tanperature 45 , dosage of papayaprotease 20 000U /g, pH value 7 0 and hy-
drolysis time 3 h U nder the condition,DH of buckw heat proteinw as 14 38%. T he sequence of factors that
worked on the hydrolysis of buckw heat protein w ere as below: tenperature> pH value> dosage of papaya
protease> substrate concentration
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Table 1 Decisive variety X and linear coded data
/(g LY / /U- g?Y H
L evel Substrate concentration Temperature Dosage of pgpaya protease ’i
Zj X1 X2 X3 4
+2 80 56 26 000 80
+1 75 53 23 000 75
0 70 50 20 000 70
-1 65 47 17 000 65
-2 60 44 14 000 60
A.
Range of variajtion 5 3 3000 as
2 22
221 2 ,
21 , ,
N Sl-pH 1 1 20000U/g |, 6 51% ,
, pH 45 ; pH ,
, , 20 000 U /g
pH 4 5
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Fig 1 Relationship betw een N SI of Fig 2 Relationship betw een dosage of pgpaya protease
buckw heat protein and pH value and the degree of buckw heat protein hydrolysis
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Fig 3 Relationship betw een substrate concentration
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224 5 ,

3h ., L 97%

KR FE %
DH

5.00 L

4
4.50

4.00 L : : =

pH

5
Fig 5 Relationship betw een hydrolysis tme and
the degree of buckw heat protein hydrolysis

23

2 Y, (X 1)
(X 2) (X3) pH (X4) ,

50

9.00

8.00 |

TR /Y%
DH
~J
P
o

35 40 45 50 55

W /T
Temperature

4
Fig 4 Relationship betw een hydrolysis tenperature
and the degree of buckw heat protein hydrolysis

pH 50 70 , pH 7 0
pH 1
’ pH ’
1 pH
7 0,
8.50
8.00 /9——
7.50 .
N
B 7.00
gm 6.50
6.00 ¢
5.50 {
500 1 A 1 ]
1 2 3 4 5
AN JiE ) 1)/
Time
6 pH

Fig 6 Relationship betw een pH value and the
degree of buckw heat protein hydrolysis

Y= 7 306- Q 156X 1- Q 349X >+ Q 242X 3+
Q275X5i+ Q 234X+ Q 193x5+ Q 323X;-
Q 265X 1X 2+ Q 261X 1X 3
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Table 2 Experiment structural matrix and DH data

No X1 X2 X3 X4 X 1X2 X 1X3 X 1X 4 X2X3 X2X 4 X3Xa Y
1 1 1 1 1 1 1 1 1 1 1 8 41
2 1 1 1 -1 1 1 -1 1 -1 -1 8 11
3 1 1 -1 1 1 -1 1 -1 1 -1 6 53
4 1 1 -1 -1 1 -1 -1 -1 -1 1 6 57
5 1 -1 1 1 -1 1 1 -1 -1 1 8 87
6 1 -1 1 -1 -1 1 -1 -1 1 -1 9 28
7 1 -1 -1 1 -1 -1 1 1 -1 -1 871
8 1 -1 -1 -1 -1 -1 -1 1 1 1 9 06
9 -1 1 1 1 -1 -1 -1 1 1 1 8 48
10 -1 1 1 -1 -1 -1 1 1 -1 -1 7 61
11 -1 1 -1 1 -1 1 -1 -1 1 -1 8 29
12 -1 1 -1 -1 -1 1 1 -1 -1 1 911
13 -1 -1 1 1 1 -1 -1 -1 -1 1 8 85
14 -1 -1 1 -1 1 -1 1 -1 1 -1 9 39
15 -1 -1 -1 1 1 1 -1 1 -1 -1 8 76
16 -1 -1 -1 -1 1 1 1 1 1 1 8 55
17 -2 0 0 0 0 0 0 0 0 0 8 31
18 2 0 0 0 0 0 0 0 0 0 8 19
19 0 -2 0 0 0 0 0 0 0 0 8 08
20 0 2 0 0 0 0 0 0 0 0 8 08
21 0 0 -2 0 0 0 0 0 0 0 7 32
22 0 0 2 0 0 0 0 0 0 0 8 52
23 0 0 0 -2 0 0 0 0 0 0 8 92
24 0 0 0 2 0 0 0 0 0 0 7 96
25 0 0 0 0 0 0 0 0 0 0 7 28
26 0 0 0 0 0 0 0 0 0 0 7 26
27 0 0 0 0 0 0 0 0 0 0 6 89
28 0 0 0 0 0 0 0 0 0 0 7 65
29 0 0 0 0 0 0 0 0 0 0 7 53
30 0 0 0 0 0 0 0 0 0 0 7 26
31 0 0 0 0 0 0 0 0 0 0 7 04
32 0 0 0 0 0 0 0 0 0 0 7 38
33 0 0 0 0 0 0 0 0 0 0 7 06
34 0 0 0 0 0 0 0 0 0 0 7 65
35 0 0 0 0 0 0 0 0 0 0 7 30
36 0 0 0 0 0 0 0 0 0 0 739

231 , ; ) Durbin-
( 3 ,F =7 734 3> Fau (9, 26) = W aton d 2
3 18, , R= Q 853 3, , d= 1 868 5,
3
Table 3 V ariance analysis of model estimated by multiple regression
®R) . ) , ©) , R
Correlation F value Significant Residual standard A djusted correlation
coefficient level deviation ooefficient
Q 8533 7 7343 Q 000 1 Q 476 6 Q 796 2
Y DH) ;XiH ) , pH
( 4 , r : X (

X200 ) v( ) ) X220 ) X )
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Table 4 M odel coefficients estimated by multiple regression for papaya protease

(r)

t

P

Regression coefficient Partial correlation t value Significant level
r(y,x1) - 03000 1 603 6 Q 1204
r(y,x?2) - Q5749 35823 Q0013""
r(y,xs) Q 4383 2 486 7 Q 019 4*
r(y,x?%) Q 539 3 3 2654 Q 0030 "
r(Y,X3) Q 4779 27743 Q0099 "
r(y,X3%) Q 4104 22950 Q029 7"
r(y,X3%) Q 600 8 38321 Qo007""

r(Y,X X 2) - Q399 2 22200 Q0350"
r(Y,X1X3) Q3941 2 186 4 Q 0376"
L Q 05 *o* Q 01
Note * means ranarkable at level Q 05, * * means ramarkable at level Q 01
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