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Abstract: In order to improve the functional properties of bone protein and extend its application in food
industry,bone protein was hydrolyzed by alcalase for different times,Degree of hydrolysis was determined using
pH—State method,and water—holding capacity ,oil—holding capacity ,emulsification, foaming and foaming stability of
bone protein hydrolysates were determined, The results showed that the oil—holding capacity ,emulsification and
foaming activity of bone protein hydrolysates increased gradually with the increase of degree of hydrolysis, especially
for 3h hydrolysate, However emulsification stability and foaming stability of the hydrolysates reduced at a certain
extent,
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1.1 REME5EE

BEEE BT RERICATALERAE,
Alcalase g T-F1% Novo A 7], KEARBMBWTE
AR, SELW. SRLS. RREASNA
BT RETTRKEDHRAT,

FEME DK-S24 el tduifikintm, L
FELTRNERERAT; LNK-871 e RIX,
ILHEE LR EERAR, ALIVA BEERTR
¥, DELTA 320 pHit, tfedh - LRBEAR
FRAT], LGI-1 BFETEN, LERASHE .,
1.2 REH&

1.2.1 BEANF%

e . K. BEFIEEYR, #
Koge, BF1-2cm?, BERREZRTHO0.6N
HCL & 24h AXERES. BESIEANLESY, kit
$10%, Wi/ A kAR E kAR E AR —
WAL YL S, EE/LK, BERREINERER
BAMRE S 0.1% B9 Ca(OH), iif 24h, FFEHRZ
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1.2.2 BEANEKREREL

BEEARSERMKIES, RFIRKES
7% HIB B AH, B lmol/L I NaOH B¥iARk
pHE, MA—EENEAK, T—EmEKET
Weimk iR, RELEEPARAA Imol/L # NaOH,
{& pH RiFfEE, 0 E(mL), ATHEAR
[ (degree of hydrolysis, DH), k&% EH
T pHE| 7.0, HENMMELGTREFREISCT, &

# 10min [ERERIE, BAMBRASGTR, REEH.
1.2.3 kiR (Degree of hydrolysis,DH) Bl
= KEEMERF pH-Stat Y, KRER
BARETANHE:

DH =--x100%

h=B x N, x 1/ a x 1/MP

A h= A REEARP KM
& (mmol/g); h =B REEHRHIENLR
(mmol/g), BEHh,=11.1mmol/g; B=kfii 2
FRETERERIRE (ml); N, = BiRAIRE (mol/1),
MP= A fFRHFEARMER (2)s 1/2a—KRER
# (FHEEAM1/a=1.01),
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1.2.4.1 #HkE, HmdErmiz

£ % Bouchat #y bk, #Hkd: 0.5s RS
Sml £E T AFHELEHRS, ERTHE 30min
J&, 2000r .0 30min, WE LFRER, EBEIGE
ZEAARE TR R, FkdE LA 5 HE  R k
HEAEER.

Pt 0.5g B 5 Sml KE &AM T EOE
fiR4fE, 2000r B0 30min, WE LEROER,
R EEEN RS RBE, FIELEEE
R R EA R,
1.2.4.2 Ffetmomiz

%8 Pearce and Kinsella¥f 5, HHOE24E
%, 24ml0.1% (W/V) EiERA 0. 1mol/LHCL 5
0.1mol/LNaOH 4% %I pH % 3.0, 5.0, 7.0, 9.0f5,
A 8ml A E &HiH, FEIFLLIL 10000r/min 5
¥ Imin fGr A FA L REEEEE 100ul, FHO0.1%H)
SDS Fik B 100 55, 45T S00nm &bMlE Rt
{&, LASDS ixifE Az A, FiRKE 10min FHEK
BN ER AR ENE (ESD), ZikEt: (EAD) fn
AfetaEr: (ESI) #TRitE:

EAl(m%/g)= ( 2 x2.303 x AS00 x N) / (C ¢ L x 10°)

ESI (min) = (A, x 10) / (A;—A,)

A C—HRRE, g/ml; ¢—FLILik+H
HALLG, 0.25; L —tb@ATHIRE, N B
B A, — BRI IEE, A ,—10min JFH)
wKIE.
1.2.4.3 &ipHiaz

£ Waniska and Kinsella"# 4, 40ml2%
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(W/V) BEAEKA 0. 1mol/LHCL & 0. 1mol/
LNaOH 4 %li# pH £3.0, 5.0, 7.0, 9.0/7, #
B PR L 10000r/min $£47 3min, FIEHHT
&R R SRRV  FHIT30min,
60min [HIMK Rk SHARYV,, REEReKE
EWRRIT

#itE = (V,~20) /20 x 100%

feiktaEt = (V,-20) / (V,-20) x 100%
1.2.5 ¥oagge

BB mAZRERNFHE, A Statistix
8(srbiikft, St Paul, MN) #HfTEESH, ¥
¥ ABEHERP < 0.05) @it Turkey HSD
#47, FSigmaplot 9.0 %k EH1ERA,

2 ER55H

2.1 WMHEABKREEQRNKBE

Bl R TREEARKEEEARKRE
B, BEE/KRERT AR A0, KRS thEFRER M,
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Fig.1 Degree of hydrolysis of alcalase—hydrolyzed bone protein
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f& 2 "R R R R B R Gk R R R
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FEAZEHEEABKEE, BRTDH
FMEEERTA pH £ THEPHEM, B& LA
a, EREANEHL (DH=5.0) B, HIAMLE
REE, HREESHANDH FETHALEHER
# (P <0.05), MABEAKBRYHIIIEES
EE TR, AEEWNEEOKRY, B
T T EeE AL TE . WAk 4-5h APl
HkfR3h MALESEE. X2 ETEARERE
MR Ak EAEE, —hE, FEARTATE
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SFHEEAEARE LR, RETHTHRK,
Bkt RMTEE, Nmidd T ALEE.
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Table 1 Emulsifying activity index of alcalase—hydrolyzed bone protein
with different time at different pH.

3.0 5.0 70 90
[ 89.72418.21% 16.403.21° 56.8124.46" 136.83£7.32%
1h 116.50£11.63"  116.50£11.63°  1074741.12°  12098426.33°
2h 70.53+0.57% 93.65+1.92% 119.88+1.43° 2249651110
3h 70.5020.57% 93.65:1.92° 119.88£1.43° 2249:11.10*
4h 63.69:1.92 70.01+8.33% 143.05+4.93" 184.73+5.61%
5h 87.70:0.81% 54.2944.61¢ 130.5045.10°  161.6443,06%

A2 TRHESGTEG KR4
ATF pH &4 T o548 21

Table, 2 Emulsifying stability index of alcalase—hydrolyzed bone

protein with different time at different pH

30 5.0 7.0 9.0

Oh 72.99+10.89 23524791 82.87+3.60 109.8325.28
1h 88.15+17.93 28.83+2.64 58.06+1.68 125.43£13.11
2h 87.342521 36.53£18.73 124.00+22.18 152.4723.77
3h 48.49+4.60 72974571 126.13£14.80 135.40£19.59
4h 53.93+6.42 47.00x11.90 86.73+14.29 113.58+5.18
5h 67.5014.57 37.96+4.17 100.09£9.50 146.59+16.70

2.4 RhRthehREt

FEAKBYERENE 3 Fin, EFEA
MFER (PHS5.0) &, BAEAMERENER/D,
FEREBERA DH £ TRHEAMERENRS,
EREEHTEREDINNTERBRAETH
e, EXTHFRALLMRRED (P<0.05), M
Bt & A Bk a2 i R D #B K F AR K
REER, LHE3h HkEEY, RAREN
il h. XEEREXTREK Y EEANHER
wfEER AL R -8, RO TAERNESH
BEGTHSESS AR, FHYFRHBER
NEMIHISE T 5 FRRKBEER, 9F&HE
R, BFTHERBRMESHESF @R
TiRiRmEh, BREAR - BB FRMEIER
MO XAHTHE LB ENEQ REAE R,
B E RS T HER BN, mALHREDN
MEkid, FEAKBHORREDRR, B2
EiRREENRE, REP Smin FRELHHEE,
PO EREEERENE.

3 &i¢

MEREE, FARKEEABYEEANDY
EERNRTARBHE, XL FTLUE

X GAEEFEER R EAQETH BMSE.
BFEAKBYRARENIAYE, ELEFF
ALAEA—FAHERATFAGS RIS, &4
Prid, BEAKBEOILILE. btk HhtE
mEEM, MALBEE. ERRERAFTHR.
A3 RERHEGTEG KRS
AT R pH &4 THiaMH

Table 3 Foaming activity index of alcalase—hydrolyzed bone protein

with different time at different pH
3.0 5.0 70 9.0

Oh 101.66£3.47° 95.9413.73° 100.96+2.02° 112.426.76"
0.5h 106.12+1.67® 96.93+1.62° 108.39:3.27* 111.8845.87
1h 109042556 967234351"  100541.50°  114.4243.83
2h 114.05+4.41* 98.72+2.96% 113.78£3.97 107.83+3.87
3h 112.1245.73% 99.84£1.21% 102.52+2.33* 118.9323.88°
4h 107.894429% 103352292 104.2113.79 116.68+4.97
Sh 109.1921.84% 105.00£2.00" 112.5522.26 113.5625.72°
8% ik
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