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Preliminary study of the relationship between autolys s of
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proteins and endogenous cathepsns B L and H
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Abstract During silver carp surimi processing, considerable gel softening often occurs due to heating, and results in

poor textural quality of surimi products. This study was an attempt to investigate the reason through comparing the

activities of cathepsinB L ,Hin the silver carp mince before and after washing. Our results showed that there were still
some cathepsin B, L, H activities after washing, 11.30% + 1.27%, 25.61% + 0.82% and 6.89% % 0.44 %

respectively. The SDS-PAGE analysis with and without E64 indicated that the reduction of the relative quantity of

myosin high chain (MHC) was consistent with the rudimentary catheptic activities during autolysis (pH 6.5,50

) of

silver carp dorsal muscle E64 partly inhibited the autolysis of myosin high chain (MHC) . It was suggested that the

modori o silver carp surimi was partly induced by the thiol cathepsins in muscle lysosome, especially cathepsinL.

Key words silver carp; cathepsin; surimi gel softening; washing

( Hypophthal michthys moalitrix)
L (L-like) ,H [z 4
; (50 70

) (modori) ,
[1]

: 2004-05-26
(30371122)



72 2004
, 50 ArgMCA, H )
, H :
B,L,H E64 (Trans
epoxysucci nyl-L-leucyl-ami do (4- guani dino) butane ,
- - ), 50
1 umol-L - ? (E-64 ),
1.1 H
( Hypophthal mihthys molitrix) , (40 )
, 900 1200g pH , 1min 1 nmol
1.2 AMC
1) ( 4 3
) ’ Ogata !
, 3 6mm’ 4 A
2 1 0.15%( ) (50mmOI-L'1pH 7.0) 3 , 4
, , B(50 mmol-L "*pH 7.0, 0.1 mol-
2) B.,L,H L *Nad, 0.2%( ) TritonX-100) ,
B.L,H Barrett [°©] , 3000 xg 15 min,
, C(50 mmol-L "' pH 7.5) , 20 30
4 50 mmol - min, (3000 xg,15min) , ,
L 'pH 5.0 ,12 000 x g (MF) - 80
20 min, : ( 4 ) MF , 125
B,L 2 mmol - L~ DTT (DL-dithiothreitol
ZArgArgMCA  ( Benzyloxycarbonyl- ) 100 mmol- L ~* (pH 6.5) ,
arginylargi ni ne-4- met hyl- 7-coumarylamide , 50 , E64
- - - - ) ZPheArg  MF 50p mol - L~ *
MCA  ( Benzyloxycarbonyi-L-phenyldany-L-arginyl-4 E64,
methyl- 7-coumarylamide , - - MF B,L,H
- - ) B,L , 0uL,
., Brij35 ( 2% DS,8nmol-
(Polyoxyethylene 23 lauryl ether , 23 Lt 5% B-
) 500M L , 250ML 0.4mol-L°*  0.005% : 20 % ,62.5
(B:pH 6.0; H:pH 6.8; L: mmol-L ~*pH 6.8 Tris HA) , 5min,
pH 5.5) ,40 2min, ( , 4000 L ,
Sumol-L°") 40 10 min 1 B.L,H
mL RF5300PC( ) 4) SDSPAGE SDSPAGE Laemmli  [®
380 nm 460 nm AMC 7.5%,
(7-amino-4- met hylooumarin , ) 4% 20UL, 15U g
(1 mA/ )
L-ArgcMCA ( L-arginyl-4-methyl-7- . (120 V)
coumarylamide, - - ) , Neuhoff  [°]
H , , L-ArggMCA ,  Quantity One

H
( L-

(BIO-RAD) ,



B.L,H 73
5) 1 B.L,
Lowry [ : H , B H
L(P<0.1,P<0.01) ,
2 L B ,H(P<0.01) L
2.1 B,L,H (25. 79 %) ,
(11. 46 %) , H
B,L,H (6. 86 %)
+H 1 , )
1 (n=3)
Table 1 Changeof catheptic activitiesin slver carp mince before and ater washing of the meat (n =3)
B L H +H
/(U-g b 4.89+0.42° 3.81+0.026 5.88+0.26"" 17.20+0.03
1 (U-gh 0.55+0.02""" 0.98+0.04 0.40+0.01""" 1.61+0.063
| % 11.30+1.27°" 25.61+0.82 6.89+0.44" 9.33+0.04
L * P<0.1 ** P<0.05 *** P<0.01
2.2
(101 , , (myosn high
B,L ,L-like H, chan, MHC) ( 1,2
[2,11 13]
L REEEAREEE PEs BAN
(2 1 ) 2050 (SRS bﬁ“"' M o
B.L.H : ; el B 1 | it
: [P H ! -'.... o
] , rw LW L
(Merluccius productus) 005 1 3 00S1 3 6 91224 69 1224
L [13] T E-64 { | i 1 i E-64
1
[14] FHg.1 Hectrophoreds profile of autolyssof slver
H ) L- carp MF with and without E64
ArgMCA H ) .
, E64 30 min,
H
, 9h
( 1, E64
12 °h , 24nh
[5] 1 1
; E64 L-ArgMCA
E64 ,
H
: L-ATTMTA % ' (P<0.05 c; 01) E64
<0. <0.
Rico [ 95.5 % P - P ’



74 2004
30r . B,.L,H
8 a5 BXEs0 EE-60 9h
g 12 h E64 9h
-
m 1
b 24 h , B.L,H
g
o
b
g
B,L,H , E64
B #Ea(E)h ’
*P<0.05,** P<0.01,n=3
2 MF
FHg.2 Changesof reative quantity of MHC during
autoolydsof MF with or without E64 )
(MBSP) ,
' [16, 17]
B.,L H 3 ,
o401
_ 035 -
T, 030 —e— L
& —a— H
£ 0.251 [1] , - J1.
§ 020 1999, 9:15 19
# 0lsf [2] Jiang S T, Le B L, Tsso C Y, et d. Mackerd
% 010 F *> cathepsns B and L e&fects on thermd degradation of
0.05 | surimi[J]. Journa of Food Science, 1997, 62 (2) : 310
0 —— 315

0 es 1 3 6 9 12 24
B E /M

*P<0.1,** P<0.05,*** P<0.01, L

3 MF B,L,H

(PH6.5,50 )

FHg.3 Changeof activitiesof cathepsnB L ,H
during autolyssof MF (pH 6.5,50 )

30 min B,L,H ,
) B L
30 min ,B,H
: L 30mn 1h
, B,H .B,L ,H
30mn B,L,H ,
L , , 30
min
; 3 , L
Yamashita [ ,
L B,H,
B

(3]

[4]

(5]

[6]

(7]

(8]

[9]

Ho M L, Chen G H, Jiang S T. HEfect of mackerd
cathepansL and L like, and capainon the degradation of
mackerel surimi [J]. Fisheries Sdence, 2000, 66 (3) :
558 568

Cao M J, Hara K, Osatomi K, et d. Myofibril -bound
srine proteinase ( MBP) and its degradation of
myofibrillar proteins[J]. Journd of Food Science,1999,
64(4) : 644 647

Barrett A J, Kirschke H. Cathepsn B, Cathepsn H and
Cathepsn L [J]. Methods of Enzymology, 1981, 80:
353 361

Barrett A J. Fuorimetric assays for cathepsn B and
cathepsn H with methylooumarylamide substrates[J].
Biochem J, 1980, 187:909 912

Ogata H, Aranishi F, Hara K, et d. Proteolytic
degradation of myofibrillar components by carp cathepsn
L[J]. Journa of the Science of Food and Agriculture,
1998, 76:499 504

Laemmli U K. Ceavage of structura proteins during the
aseembly of the head of bacteriophage T4[J]. Nature,
1970, 227: 680 685

Neuhoff V , Arold N, Taube D, et d. Improved staining
of proteins in polyacrylamide gds including isodectric



B.L.,H 75

focusng gds with clear background at nanogram
sendtivity usng Coomasse Brilliant Blue G250 and R
250[J]. Hectrophoress, 1988, 9: 255 262

interference in the assaay of musle cathepsn H[J].
Journa of the Science of Food and Agriculture, 1991 ,
54: 651 653

[10] Lowry O H, Rossbrough NJ, Farr AL , et d. Protein [15] Yamashita M, Konagaya S. Hydrolytic action of salmon
Measurement with the folin phenol reagent[J]. Journa cathepans B and L to musile sructura proteins in
of Biologicd Chemigtry, 1951, 193:265 275 regpect of mustle softening[J]. Bulletin of the Jgpanese

[11] Kinoshita M, Toyohara H, Shimizu Y. Diverse Society of Scientific Fisheries, 1991, 57(10) : 1917
digribution of four diginct types of modori (gd 1922
degradation) inducing proteinases among fish species [16] Osatomi K, Sasa H, Cao M J, et d. Purification and
[J]. Bulletin of the Jgpanee Society of Sdentific characterization of myof bril-bound serine proteinase from
Fisheries, 1990 ,56(9) : 1485 1492 carp Cyprinus carpio ordinary musce [J]. Conmp

[12] , . [J]. Biochem Phydol , 1997, 116B(2) :183 190

, 2001, 32(2) : 105 110 [17] Cao M J, Osatomi K, Hara K, et d. ldentification of a

[13] AnH, Seymour A T, WulJ, et d. Assay sysems and myofibril-bound serine proteinase(MBSP) in the skeletal
characterization of Pagfic Whiting ( Merluccius muscle of lizard fish Saurida wanie which ecificaly
productus) Protease [J]. Journd of Food Sdence, cleaves the arginine ste[J]. Comp Biochem Physol ,
1994, 59(2) : 277 281 2000, 125B: 255 264

[14] Rico E, Toldra F, Hores J. Aminopeptidase

“ Mozzarella !
2004 8 “ Mozzardla(
) "
Mozzardla

Mozzarella ,
Mozzarella ,
300 Mozzarella

"2 2004 7



