M EmBHL

= E MBI FBMEMN T ZMR

sk, ETFE, I, skEH
(RAFKF AL IO EEEERET, WIRA 610106)
WE: HTRHZSFORAE, VL EEF O AR E, KUEFA R, WRT & R AR K 3 B 5
F oy, FAEE BRI G 6B TR s s ik AL A P B4 6955, BT AR S AT T MR . £ RAN, BEEEH
JE AL 326 FBERRPT 1k AR 8 3 SR AL LA BRAE P IF A B3y s v B SRR BB BRI WBE MR L 7, 13 ERfiRIR % 4 55 C. B
figet Ay 2.01h, pH % 7.00. #eBg2 % 10363 U/g B BB 694 A4 2 &3 (820%), HAMALATRZ T 9.45%; X Hss 16 HE +
R ER AR 5T, 13 R A BRI AR # A B P R AR K o B2, BRI SR R SRS AR R AR TR
QRy AR BRI By 6945 8578 Frdh R 5 JR s B P 69 45 A AR
XEiE: FE B KAAK a8 F8F
MEZS: 1673-9078(2014)10-172-175

Modern Food Science and Technology 2014, Vol.30, No.10

DOI: 10.13982/j.mfst.1673-9078.2014.10.029

High Static Pressure and Enzymatic Hydrolysis-assisted P reparation of

Super-fine Bone Powder

ZHANG Yin, WANG Xin-hui, WANG Wei, ZHANG Jia-ming
(Key Laboratory of Meat Processing of Sichuan, Chengdu University, Chengdu 610106, China)

Abstract: To optimize the milling ratio, promate recycling and utilization efficiency .of livestock and poultry bones, the effect of high
static pressure treatment and enzymatic hydrolysis on milling ratio of porcine bones was. evaluated in this study. The process of enzymatic
hydrolysis was optimized using response surface technology. The calcium and phosphorus content of milled bone powder was measured. The
results showed that the milling ratio was higher when the bones were enzymatically hydrolyzed after high static pressure treatment than prior to
treatment. Optimization of the enzymatic hydrolysis process using response surface technology showed that the milling ratio reached a
maximum of 82.0% with enzymatic hydrolysis at 55 C for 2.01 h,-@ pH 7.0 and with enzyme addition of 10,363 U/g. The corresponding
milling ratio increased by 9.45% a compared with the non-optimized treatment. Analysis of calcium and phosphorus content in raw bones and
milled bone powder indicated that the content of calcium and phasphorus was reduced to a lesser extent by high static pressure and enzymatic
hydrolysis-assisted milling. These results suggested that the milling ratio of porcine bone was effectively increased by high static pressure and
enzy matic hydrolysis-assisted milling, where the calcium and phosp horus content of milled bone p owder were similar to thatin raw bone.

Key words: osteoprotegerin; enzymatic hydrolysis; papain; livestock and poultry bones

AR RS NI L ER R Y. 2013 E3R[E BoREARFEE, HAT, EASMIITENRITRE TIRZ

IR P 8 8373 Tit, PfEtH A —. UEEHY
o7 i R B 10%~30% G, 2013 4F A i 4
837~2512 ithiti. BEEIERES, WRANX
i B R A, AMGERCIR PR OOR 9, 1M
HIESF G K E B8 774 0 5 FE WAL 5 15 e 45
M, Bk, [FSOR R & &R & & ol s, ol
YiEAER: 2014-04-10

E¢WE: IRMBARERGALMIRE~F AARERA
(2011GA810017)

fEEEN: k& (1981-), B, #t, BB, FENFESRNLSHRE
w5

BIVEE: £T01958), 5, #i%, FRAEARNIEMISHREIT

172

MM EEHRIRE, Wk E & R HIErR, 3R
HRIRE AL, ERYEDYE &R, AR
1713 BR3P

BEE A KRR RF E A R S B
(3 R Ao RA AL AR AR Sk Rk, AMY
SRARHE SR ETRME, T HIE 31 A ™ FR K
HELEH, Wi =kmss, PR B,
FE S KR IR B & &1 e FR M (0 RN 3 8
W, X E S ER RN AR SR, BRI B
T DM R FB 2, 4 Michel Linder 25\ i
fige /NP RIS 2R R, Benjakul A A RO 2R
B /K A B ) R FF P EI W 1 ), X TS 55 A P et



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

A JICER IR & A AR R B8 et i RO H B
HEAh, W FU A s A A BT DU B AR A 23 i
(671, {E s AR e LR AL BRAS S DU B B R I
Wt o Hhse s NSkt jaid 400 Hf AlgkAs
R A RIURE, - IR R Rl i R IRV A IR SR A5 31 1 AR
Bl DRI, AT LU B ONIEORE, R g AN
Ty LB BTGB e ) 6 B R, ARG s e

B
1 MRERE

11

WA H VBT W &N kT, R
TR EBEI T H N A T AR AR, B 50 15
U/g.

12 ik

121 AR E W HaMERA

BBk P B 3R A s BRAR AR B B 32—
S BSTFHREH
122 WEeimatE

Y B R R, TR 1 emxL
cm /N,
123 ZEaE

FREX 100 g EHOMA EE SR, LAE7KEE 1:30 (m/m)
TRA, FEALEE 90 min. g RACERRS 1] LR BT UG
i) ik I
1.2.4 BEgfg a2

FAA TR B 1A i ol 75 L A B B /K TR RO A T
fife, INMGE. EEARRSE. AR A SR pHAE L% 1.
1.25 BAREAL 32

Fi X-250 PR A B e i 330 T B IOk
W HERPE A BE E 2 A 6, PRIFEIHZAE 5, IR
T 3 7R
1.26 &A% TR

RZSNN N (S = A e SN o s
) H #ik v 40 Hy 60 H. 100 H. 120 H. 140 H.
160 H. 180 H. 200 H. 250 H. 300 H. 350 H. 400
H, Wit 400 H i #ean, KIS E T ZFA-D5140
FAT AT 80 'C TR E i &,
1.2.7 wAEit i

DUE I 400 H Bk i A SLE RN E
SRR . e g s =R R

N =My, / My, x100%

E: Mg 48iT 400 B R ROB MR RE, Eah 2 (9 Moa

BREE, Blhk (Q
128 HETH. BieEhE

B H S SR IE 12 IE GBIT 9695.13-2009 A3 &
HEGE, B ERYE GBIT 9695.4-2009 H /3 e ik
ME o
1.2.9 #fqx &%t

KH 5 Hby 4 EZER LA, 21 KR5S, Hartley
FERAIHR T R, SRR LK L.

=1 MR E R LR T

Table 1 Coding and level of response surface factors
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Table 2 Response surface results

s BAE i 1) H HoBEE

a5 (TEM)/'C (TIM)/h P (EN)/(U/qg) i
1 -1 -1 -1 1 68.47
2 1 1 -1 1 71.10
3 -1 1 -1 -1 60.32
4 1 1 -1 -1 75.56
5 -1 1 1 -1 63.94
6 1 -1 1 -1 71.76
7 -1 1 1 1 69.69
8 1 1 1 1 73.40
9 -1.68179 0 0 0 53.51
10 1.68179 0 0 0 72.49
11 0 -1.68179 0 0 74.61
12 0 1.68179 0 0 76.35
13 0 0 -1.68179 0 74.50
14 0 0 1.68179 0 77.52
15 0 0 0 -1.68179  68.20
16 0 0 0 1.68179  76.65
17 0 0 0 0 75.39
18 0 0 0 0 72.61
19 0 0 0 0 73.50
20 0 0 0 0 72.65
21 0 0 0 0 75.15
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Table 3 Significance analysis of each factor and main model

ok amE  HFE F AL P1E
TEM 1 275.3345  63.57866 0.000207
TIM 1 1513798  0.349558 0.575944
pH 1 4560191  1.053013 0.344393
EN 1 35.70133 .8.243946 0.028381
TEM XTEM 1 262.4548  60.60455 @ 0.000237
TEMXTIM 1 9.03125 2.085444 ' 0.198824
TEM>pH 1 5.02445 1:160217-..0.322811
TEM>EN 1 34.9448 8.069252 0.029542
TIMXTIM 1 0.73379 0.169442 / 0.694908
TIM>pH 1 4210364  0.972233 0.362201
TIM>EN 1 0.764595  0.176556 0.688982
pH>pH 1 2499539  0.577179  0.4762
pH>EN 1 0.009953  0.002298 0.963319
EN>EN 1 11.01455  2.543415 0.161866
FARA 14 47.40037  10.94542 0.003787
— R 4 82.64388  19.08365 0.001463
ZIRR 4 69.76106  16.10882 0.002315
KB 6 8.997569  2.077667 0.197574
®%E 6 4.330612
R LA 2 9.411237  5.256793 0.075957
R? 0.96.23
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Table 4 Effectiveness validation of fitted model to predict the
percentage of bone powder passing through a 400-mesh

separation sieve
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rc mo PToquig m w2

1 50 2 45 7000 65.98 64.08 -2.88075
2 55 3 6 8000 74.47 74.03 -0.595%4
3 60 35 6.44 10000 77.07 76.50 -0.73691
4
5
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Fig.1 Response surfaces with optimal enzymatic hydrolysis
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