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Fig. 1 Effects of papain concentrations on

MFI and shear force value
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Fig.3 Relationship between MFI and shear force value of

duck breast tendered by papain

2.3 ARINE G EFRLE QRS R LR

PAGE B8 BT (A A, LA VAR 1 i A0 A
W P A ERG PR A 2 SR N R 5. R B[R] 5% B B
YIFHE (290 60% ) B 0 XU 25 14 il o JL-F- oA
JVEE B 2 £



14 JERCTRIR AR (A ABAR)

2011 49 H

Pl 4 UK BEOECALIG A Y MEFLATES D) 071 6 3R
Fig.4 Relationship between MFI and shear force value of

duck breast tendered by flavourzyme
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breast tenderized by papain and flavourzyme
A A
3 -IFJ- 'l«/\l_’,

3.1 HSPREEEWL

ARG AR R B 7E 0. 3 mg/mL 5T 2 ¥
T EI WU ER4E /N A HE BRI 85 U1 77 REARRR B2 433
38.4 F138.20% , 1 ti K i1 %5 (Aspergillus oryzae) Tl
1300 XU Bk A P R AR AR U 43 0 27.6 AN
29.95% M BAR T ARNE AR, X —45R5 Gerelt
T EEE—B Ashie U BETIN, SRR E A
FifAH HE AR A BT AU AR 4E R 1 R K2 7 F5 1
15 77, 1 HoK it 25 81 1 BB 7K ik I s 2 1 g
Sullivan 457 HEE T K JIVER G % 3 26 (1l G A6
R AME AP Bacillus subtilis & H EE 1 Asper-
gillus oryzae & HBFITEAIN | HAT AN 1 1 GE 5 1
TR P R S B A R, W s o X 2 T R 7K i
P T Ji AR KT PRI SHS A SRR 7 A S R I G D
K RS SR S 1 R S IR . AL i AR IR
H 55 AU 2 1 i T RO 1 22 R
JBE S AR A G

AT, il S 5 5 2 1 il A A 1 IS )
S ERTEAR D LSRR L-#aEmR ., o
FR AN L— N PRI RS S5IE W I, L=
PN IR , RE T4 8 2 11 50 1 PN I IR A= o1

RN Z IR, AR AR A B H T RSt
SN I T SR LA & 1 5, B4 LR AR 1 AL
JEREF 4 K 11, A 2 5 80 B Tk AR IR B
Gerelt S5 9T & B, A TIVER 11 il A B8 0% A W] B2
FEAE—E BT R Takahashi 25 % 3039 Ji DA 4 L
JECEF Yk /N R Ak R Bl AU Ji F 6 RSt [ frg 33 < 1 34
KO Chou ZFtLHE H S i 1A A4 LIS ZF 2 /N Ak 48
BEAE )5 Rl AR, X EEE R TASULE A T /97
2 ki HEL 32 ~ 30 ku BUZH . (BAEARBFIE
MR R F i A 2 2. 0 mg/mL i JILE2F 4k /)
Rkt Eca T EE , 85U S LA R B, X0 fg
S T IACVE R ZEARR (4 °C) TH#T, Rigis 2
AR P it 1) o 325 1 FH L T 35
3.2 NESFHENFHIBEHSHIAEZ BHXR
W BFE N T LR R4/ k35 505 5540 1
2B Z. Olsen 20 BIA /N A= HEM LR £F
24k AL T8 505 Warner-Bratzler 5§ 4] J1 B9 AH G R
-0.95, 1 5 8B O SE A B9 A S PR 0.97.
Shackelford 25" 3 T T 4= 35 K LAY LR T 4 /)N F
FRFRECS BT Y1 7 (AR S PE BE AT 5 st R) T AR £k, DA
— KA -0.91 55 14 KAHY -0.40. W %t
TSRV T -0. 736 B LR LT 48/ ik 36 %%
SHIN BT 5 5. 2R XS I R LAY
AU BT S5 R 2R 48/ R A8 B0 A 6 6 &
35k = 0.998 Fl —0.978. Karumendu 2511 5iF 52
F R NURLT 4/ B A8 505 35 V) 1 Z A7 AE—
AR IE (- 0.382). AW FEHA 2 A9 3 o it £ 1S
B WUREF4E /N A8 50 5 85 U1 Z [RIfF AR &
PIFSEHE, 43 58 R KE F i R =0.930 6 (r =
-0.965) KUK R =0.901 8 (r= —0.950).
X2 FIRF AR — 3. TSR
(RS TRIAR 1 R ORH 56 56 R PR3 1 (R 7K T

4 & it

IR A A XU B P P 7 DA S i PA) .
ATBAFRIRICR , Bl P SO0 ) B R 4 kg/om?
PAR AR FA B TR, O 0. 2 mg/mL T XU
HHMEFHE 0.4 mg/mL. XA 225l REIH T ANEH
RERERS K AR R 1, KUK AR A JC I RE ).

JUBLER 4/ Fr A HE RSO T 1) 7502 S e PR 2R B2
(P AR | A S50 Bl o 9 2 2 TR A A 3 1)+
Kk, XTI H IO A4 1S P, 1 B A S
o -0.965 , KUK F IS DY IS P AR AR S
-0. 950.



29 % 565 H

ZTRAE . Y IKENG A 5 2R AL T 15

S 3k

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

WREESE DR XK. TR IR ARG 538 PR XS LI
JRBY LEAESE [T ], B TR, 2001, 22(6) :28 —
30.

Northcutt J K, Buhr R J, Young L. L, et al. Influence of
age and postchill carcass aging duration on chicken breast
fillet quality[ J]. Poultry Science, 2001, 80(6) ;808 —
812.

Veiseth E, Shackelford S D, Wheeler T L, et al. Techni-
cal note; comparison of myofibril fragmentation index
from fresh and frozen pork and lamb longissimus [ J].
Journal of Animal Science, 2001, 79(4) ;904 —906.
Culler R D, Parrish F C, Smith G C, et al. Relationship
of myofibril fragmentation index to certain chemical,
physical and sensory characteristics of bovine longissimus
muscle[ J]. Journal of food Science, 1978, 43(4) :1177 —
1180.

Olsen D G,Parrish I C. Relationship of myofibril fragmen-
tation index to measures of beefsteak tenderness|[ J]. Jour-
nal of Food Science, 1977, 42(2) :506 —509.

Caine W R, Aalhus J L, Best D R, et al. Relationship of
texture profile analysis and Warner-Bratzler shear force
with sensory characteristics of beef rib steaks[J]. Meat
Science, 2003, 64.333 —339.

Gerelt B, Tkeuchi Y, Suzuki A, et al. Meat tenderization
by proteolytic enzymes after osmotic dehydration[ J]. Meat
Science, 2000,56(3) ;311 —318.

Ashie I N A, Sorensen T L, Nielson P M, et al. Effects of

(9]

[10]

[11]

(12]

[13]

[14]

[15]

Papain and a Microbial Enzyme on Meat Proteins and Beef
Tenderness[ J]. Journal of Food Science, 2002, 67(6) :
2138 —2142.
Sullivan G A, Calkins C R. Application of exogenous en-
zymes to beef muscle of high and low-connective tissue
[J]. Meat Science, 2010, 85(4) :730 —734.

Takahashi K, Fukazawa T, Yasui T. Formation of myofi-
brillar fragmentation and reversible contraction of sarcom-
eres in chicken pectoral muscle[ J]. Journal of Food Sci-
ence, 1967, 32.409 —413.

Chou R G, Lin K J, Tseng T F. Post-mortem changes in
breast muscles of mule duck[J]. Journal of the Science
of Food and Agriculture, 1996, 71(1) ;99 —102.
Shackelford S D, Moohmaraie M, Whipple G, et al. Pre-
dictors of beef tenderness: development and verification
[J]. Journal of Food Science, 1991, 56.1130 — 1135.
L3, el Mo IR R 0 A e UR
LR/ AR EORORLAS S R 05 P A I s S HG 554
PR Z BRI SCR/BIFE[T]. B RRL#,2002, 23
(7):36 —41.

2RI, R TR, AR R DY SR Y B G i R
FEBRIASEAE AT (1], B RE,2009, 30(17) 2163 —
166.

Karumendu L U, van de Ven R, Kerr M J, et al. Parti-
cle size analysis of lamb meat: Effect of homogenization
speed, comparison with myofibrillar fragmentation index
and its relationship with shear force[ J]. Meat Science,

2009, 82:425 —431.

Studies on Tenderization of Spent Laying Duck Meat by Protease
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Abstract; The tendering effects of spent laying duck breast muscle by papain and Flavourzyme were re-

searched, changes of myofibril fragmentation index ( MFI) and shear force value at proteolysis by two

proteiases were compared, and dependence between MFI and shear force value were analyzed. The re-

sults indicated that proteolytic degree of spent laying duck breast muscle by papain was more stronger than

Flavourzyme, the papain concentrations required to reach same tenderizing effect (i. e. to reach same

MFT or shear force value) was about the half of Flavourzyme. There were significant dependence between

MFI and shear force value after the duck tenderization. For papain and Flavourzyme, the dependence

were —0.965 and —0. 950, respectively.

Key words: spent laying duck; tenderization; protease; MFI; shear force; dependence
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