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Abstract: Pork bones extracts were prepared by enzymolysis with the-mixed enzymes of neutral protease, trypsin and papain, and then
further hydroysis by flavourzyme. The content of trichloroacetic acid-soluble nitrogen (SN-T CA, %) and the degree of hydrolysis (DH, %) were
used as determinition indexes. The results showed that the optimum proportions of neutral protease, trypsin and papain,in the mixed enzy mes
were 5000 U/g, 4420 U/g and 3000U/g,respectively, with which the content of SN-TCAwas 52.6%. The optimum enzy molysis conditions were
as follows: hydrolyzing temperature 43.4°C, hydrolyzing time 6 h, pH 7.6, enzyme dosage 0.31% and material ratio 1:5.4, under which the
maximum content of SN-TCA was 55:42%. After inactivation of the compound enzyme, the pH and material ratio of the reaction system
remained unchanged and the hydrolysis were further carried out by addition of Flavourzyme. The optimum conditions for

Flavourzy me-cartatlyzed hydrolysis were as follows: hydrolyzing temperature 45 °C, hydrolyzing time 4h and the additive flavourzy me dosage

0.4%, under which the DH was 13.71%.
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Table 1 Factors and lewvels in Box-Behnken

R
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-1 3000 3000 3000
0 4000 4000 4000
1 5000 5000 5000
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Table 2 Factors anddewels in the U*10 (108) uniform array

design
5 XJdTC Xolh XalpH  Xaf%  Xs/(1:X)
1 35 2 6.8 0.1 5
2 40 3 7.0 0.2 10
3 45 4 7.2 0.3 15
4 50 5 7.4 0.4 20
5 55 6 7.6 0.5 25
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AP 18] S KUK RIS DT TR 3R, KT Le(3%) IEAZ
SIS BTN KUK B A AR Sl i L 20k AT, Sk
B8 PRl 2R 7K ~F W3 3.
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Table 3 Factors and levels inthe Lo(3*) orthogonal array design
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1 45 2 0.3
2 50 3 0.4
3 55 4 05
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Table 4 The effect of different proportions of enzymes on
content of SN-TCA

5 N1 N2 N3 Y
1 0 0 0 46.83+0.24
2 0 1 1 46.5540.33
3 -1 1 0 43.4840.42
4 0 0 0 46.1640.25
5 0 0 46.3040.19
6 -1 0 -1 43.1940.33
7 -1 0 1 46.3840.17
8 -1 -1 0 43.4840.30
9 1 1 0 44.7640.43
10 0 1 -1 47.6240.19
11 0 1 1 44.8640.26
12 1 0 1 43.1140.20
13 0 1 -1 47.3740.15
14 1 0 -1 53.1040.27
15 0 0 0 46.0040.21
16 1 1 0 46.9040.13
17 0 0 0 46.9040.23

*=5 EAREMFES

Table 5 Regression model analysis of variance

k% FiA AWE HF  FME pih BER

A 87.08 9 9.68 2791  0.0001~ **

N: 1607 1  16.07 4637 00003~ **
N, 208 1 208 600 00441  *
Ns 1347 1 1347 . 3885 0.0004  **
NiN,  1.14 1 114 330  0.1120

NiNs 4343 1 4343° 12527 '<0.0001 **
N2Ns  0.52 1 052 = 150  0.2610

N2 3.95 1 395 1140 00118  *
N2 279 1 2.79 8.05 00252 *
Na?< 4.01 1 401~ 1157 00114 *
ke 77 3 059 360  0.1237

G (WE 5), BAME 2T %
p=0.0001<0.01, FHIEHIME. % ; BIAYH) JAU A T
p=0.1237>0.05, R FIRAUMEAEZE . X R ZE A
A DAYHERS HOBLADL =Pl AN [F] T LU SN-TCA & & 5%
Wi, — %I N1 (p=0.0003). Nz (p=0.0004) X M1 i
S22, No (p=0.0441) X AR A5 5 3% 5
A B35 N1N3 (p<0.0001) i SAH FRIGE MAR 52, NiN2

(p=0.1120) K NoNs (p=0.2610) 3 iS4 () 5401 15
ANEZE; K N2 (p=0.0118). Np? (p=0.0252)
Je Na? (p=0.0114) X Mlel W i ) s 504 25 o IX R

PEEE I . AR I A2 HAERT AT SN-TCA )&
PN EE, REOB S BRI A
KA RP=0.9729, FRHIZFIH JrRENT SR s i st
LA RATF, AT DAL AT b A 25 R 2R 5 s AR 2 [A]
MHEIER, FUHTEAEHEIUEE R T2 55580
T
HH =] 57 FERT 43 = i 52 5 B ARG B

H F AN & 5000 Ulg, i 2 H IS i & 4420 Ulg,
A JIE B I 3000 Ulg, IEASITA5SN-TCA %

TN 52.6%; JEITIRUESELS, SEPRIE SN-TCA
H N 50.71%, RN 3.72%.
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AR, (TR LRI IR Toik P A 1oy 1 SE/NRIIR B
NI AR 1 Bl A /N 2 R i, (g AR )
SN-TCA EEFHK. AARINE MmN EE, 4
RS PR i ) L IDA FEABE S — Tl /K e RRCSE P DR
FEINEEAEE SN-TCA I && . fEK] 2 S5k 47.74
BFEHIE XA, SN-TCA & =g, Bt
rh o 2 RS D 1S A 3000 U/g~3800 Urg, A
R B & Y 3800 Uig~5000 Ulg .
2.3 HICBEREEE TR

FH U (100 55250, AR ZR A S B
W R R SN-TCA & &EILE 6. FIHKLF
DPS7.05 % 3% 6 HSEie 45 R HEAT A, 43 2R [Rl)H 7
TR

Y2=-16.37+2.38X1+0.14X22-7.63X42-0.34 X1 X
-0.15X1 X3+2.22X2X3+0.56X4 X5

HF: Yo B SNTCA 22 (W), X1 HEEREERE(C), X2
A B et 1El(h), Xs A pH {EL, Xq A A0 B5# (%), Xs AAHRL(1X).

&6 Uxo (10°) ¥HI5KIGHER
Table 6 Results of the U*10(10%) uniform array design

experiments

F5 X1 X2 Xz Xa  Xs Y1
1 1 1 2 3 5  42.8640.23
2 1 2 4 5 4 45514015
3 2 3 1 2 3 46.940.38
4 2 4 3 5 2 52.8240.17
5 3 5 5 2 1 54.460.42
6 3 1 1 4 5 49.2740.22
7 4 2 3 1 4 47244031
8 4 3 5 4 3 50.6540.12
9 5 4 2 1 2 46.1540.27
10 5 5 4 3 1 44.0240.19

T RERIAE o< R R2=0.9664, R %] A 7 RExT
SEEG A LA . kRIS R LB
ity A P 0T SN-TCA R & s e 25, HL& IR 22 ]
AL HAE . 177 PR3 SN-TCA 5 & i =iy %
MR ZEM B E : BEFERE 43.4 °C. BifFmTH) 6
h. pH 7.6. NI & 0.31%, £tk 15.4, tbEf SN-TCA
RN 55.42%. L I0E TR A4 R SN-TCA S
TN 52.96%, RZEH 2.46%.

2.4 MRS EBGEHE R E L2500t

AR 7 ATLAEH, 3 AN BRIE B A0 R B 520 IR
FEMRIR N - Tl A BT ) > i At dl P > g &2 . 1
SPSS17.0 #7522 50 h 43 (3R 8), B fifEh (a5 Fefidia
JEE SE K AR EE PRI MR AR 2 (p<0.01), il Eoxct 7Kk A i
15 M 45 25 (p<0.05) o fi AR B S 445 S AuBsCas
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R 2R 45 °C BRI (814 4 h e 0.4%,
LN Bl RCR Bttt - S Gl S KU ER B FE R Lo A
oD B AR B DS K AR 0N 13.71%.
#7 LG EXZHRER
Table 7 Results and analysis of the Lg(3*) orthogonal array
design experiments

5 A B C KA B I%
1 1 1 1 11.0140.15
2 1 2 2 12.6340.28
3 1 3 3 13.99+0.33
4 2 1 2 11.3120.19
5 2 2 3 12.3140.25
6 2 3 1 13.9140.13
7 3 1 3 8.6140.11
8 3 2 1 10.0340.22
9 3 3 2 11.8440.17
ki 12543 10310 11.650
k» 12510 11.657 11.927
ks _ 10160 13247 11.637
R 2.383 2937  0.290

#8 LB EXIWHEN
Table 8 Analysis of variance for DH
TRER FHhi AEE ¥HF F

A 11.204 2 5.602 1642.264 0.001 **

Sig. F M

B 12.966 2 6.483 1900.498 0.001 **

C 0.161 2 0.08 23573 0041 *

3 #ip

3.1 EEETEECEY. R O AR NE AR T R
fic, &AM SRR L Jy: H PR SR BEYS JinsE: 5000 Uig.
JRE ARG INE: 4420 Ulg AR 8 A BN & 3000
Ulg. it 2 1 S AR IV A B TR A2 i) B2
R, 4 MR A == (13 L 3000 U/g~3800
Ulg, JIEE RSN R G 3800 U/g~5000 Ulg
i, SN-TCA /& & R 1.

3.2 RHEANS KK E AN PR, Hos
T. 2 NE Bl BHAIRE 43.4 °C (IS 18] 6 hopH 7.6+
InkgE 031% (mm) FUEREEL 15.4 (mV), UK
SN-TCA ¥ Eftimi N 55.42%; KEGIE 44 pH SRR
A, AR EEE R, TEREARE N 45 C.
it 5N 0.4% BRI 18] 4 h, JKAREERTIA$) 13.71%.
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