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W OE.AARSNBENEPRESSS KAZOENE ABMER, A & AT, EXREY
BAW, LE AR AMORIEREHS BE ST, pH 7.0, B E 3 b, BERE 200 U/ml(BEHR FHE
GRS EOES 100 U/ml), BHK=1:5, TOMABELE . 5%, IO AR T4 45,

4 mg/ml, P L FEAARETH 19.8 mg/ml.
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Table 1 The general composition of shark meat

ﬂﬁ‘ Cotrlponml '3'! Content
KA/ % Water 74.50
HEB/% Crude protein 21.24
AR/ % Crude far 3.01
A/ % Ash 1.23
NPN/{mg-g"'} 11.24
BMEER/ (mg g ') Free amino acids 1.07

H1XBRARBSTEEARARMBE, &
HER DY, FHREAAPRRSER, RIS
BRUEH, 2B REMETR.

2.2 BiEAFATERE

(R SRER (AR k=15 BEEN
B (&M 100 U/m) &AETF, 5 51 FHS 2
W As 1398 BN KMEAN. BEABR
HAS, AEMNBIE pH &4 T T, LIAR
B o - EEANEEHE, ARERLE 2.

%2 FRABMETERESKRERLE
Table 2 Comparison of hydrolysis degrees between different

enzymes or mixed enzymes

-3 B REHS o— MEMETR/ (mgeml™!)

No Enzytne species and mixture &;mmmm
1 WHEFEEOMHE) Subilisin(Sub) 0.%0
2 EEEOM{E) Fepsin{Pep) .38
3 FLEEB(A) Papain(Pap) 0.52

B+ ROESRERFIA)
Sub and Pep (added ane after another)

s

1.34

5 #i+ B Sub and Pep 1.36
3 #+ ® Pap and Pep 1.23
i + R FErnA)

7 1.63

Sub and Fap (added simultaneously)

T BT AR E. All are abbreviations.
Sy 3 K0 T2 {H. Values are means for 3 replicates.

MNE2WERTES, HETFEPHEAMS
ARIMEEEF A #TKER (7 5), HAER
Fo- BESEFTERT, WA L FFERMHELEN
FFHTRERNESEL 21.4%,

2.3 BENRFHNNE

2.3.1 MMEEE. B R. pH BRI BT
BERAEN DR R). R SRR R
B.pH 4 HEEZE 3 KT (F3I), #E LEHER
=, #HITRAA SRR, £ K4,

*31 EERAKER
Table 3 Factors and levels in the experiment
AF Level H#E Factors
A B C D
1 2 1:3 1.¢ 6.5
2 2.5 1:4 1.5 7.0
3 3 1:5 2.0 7.5

» HHERNEEEMEANEEMEE, The proportion of subtilisin and papain was 1:1.

AEYERAFER SERETABRAKER
BERES,

MBS WH CHRMRE)MHREREER
FER RN, EEBRENEM, KR
H o - HAERMERMEY. DER(pH) MEE
RUABEER ARBRHELpH 7.0, AH

F(aMD.B ERER: AK)E o =0.05 KT L
BEAEVMENREEEER, BE F HEKXMH AL
B.C.D 4 REMABRBIREEHEREXERC>D
>B>A, EEMFENT 1L, BEFEEER, EX
TRERBRBENFREN ABCD,, W.BEER
200 U/ml, pH 2 7.0, BH: K% 1:5, 8(FH25 3 h,
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Table 4 The [Ly{3*) Jorthogonal design and results

HES A B c b ﬁﬁ&)‘i* o ﬂﬁﬁ./(m&'g’llﬁﬂ) a - Amine nitrogen
Na. Design 1 I
1 1 1 1 1 ABCDy 7.56 7.68
2 1 2 2 2 AB Gy 8.53 8.7
3 1 3 3 3 A1B4C3Ds 8.41 B.37
4 2 1 2 3 AyB G, Dy 7.88 7.92
5 2 2 1 i ApBoC Dy 7.89 7.96
6 2 3 3 2 ABCD;, 0.74 9.82
7 3 1 k} 2 AR CiDy 8.89 8.91
8 3 2 1 3 AzBCiDy 7.76 7.78
9 3 3 2 1 AaByCzDy 8.65 8.71
» . NWERBE Y 50T . The temperature of enzymatic hydrolysis was 30°C .
%5 FHEER
Tahle 5 The result of F test
AR ER Source of variation DF 55 MS F Foos Fom
E X 5 Replication 1 0.016 0.016 <1
A 2 0.189 {1.094 0.52 4.46 8.65
B 2 1.443 0.722 4.03 4.46 8.65
C 2 2.446 1.223 6.83 4.46 8.65
D 2 2.115 1.058 5.90 4.46 8.63
2% Error 8 1.432 0.179

JBAER Total variation

—
v}

7.642
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BARMRRENRARRERE, ERRE L.
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Fig.1 Effect of temperature on enzymic hydrolysis

2.4 KWBATHEERTE

TERIRIE S 200 U/ml(MEA EPHEEOES
AMEHEAS),pH 7.0, Fk: K =1:2.5,45CH
83 h, PSR R ERHERIGETRERID . &
Ri%e,

BOpABRTEEARSETER, B 45.4
mg/ml; PSR SRR SR 19.8 me/ml, HRE
AR 43. 6% ERSRE LS5 3 mg/ml, AKX
I—MEERENRE BN YERKRE,

2.5 REnME
SR AR AR SR 2 80 D = 0SBt B N T

3 &t

(ORAFEFEPHEOB S AMEAME
i HEFT R R T R, A G R R F] b
AT ¥, WAL TEE, HRE T KRE.

(2)TEFEHR: Kk =1:2.5 b, REZMREARHG
BB B KRR, AR B R IL 45,4 mg/ml, K
FOEREER LR 19.8 mg/ml, FEERER
B 43.6%.
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Table 6 Amine acids in the sample of the shark meat hydrolysate mg/ ml
B XM Amino acids &R Concentraticn FEE Amino acids H & Concentration

KIT&EM Asp 4.4 BEM Tor 1.2
HEB Glu 7.0 WER" val 2.5
#E M Ser 1.4 EEE" Met 1.5
HAEM His 1.6 HAREB" Phe 2.0
HEE Gly 2.2 RIZEM" lle 2.6
HERE" Thr 2.1 HEE" Lew 3.8
AR Al 2.7 BEM" Lys 5.3
W A 3.3 BEHER Pro 1.8
FHA SR Total content 45.4 EAA B Total content of FAA 19.8

*  HARYBEEM(EAA), Essential amino acids.
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Technological improvement of bi-enzyme hydrolysis
in preparation of shark meat hydrolysate

WU Hong-mian, ZENG Shao-kui, LEI Xiao-ling, WU Wen-long
(Fisheries College, Zhanjiang Ocean University, Zhanjiang 524025, China)

Abstract; The shark meat was hydrolyzed with the enzyme hydrolytic technique in which subtilisin and papain
were added simultaneously. Through the orthogonal experiment, the optimum condition for the hydrolysis with
the bi-enzyme added simultanecusly was determined to be 45, pH 7.0, taking-time 3 b, enzyme concentra-
tion 200 U/ml (subtilisin® papain=1:1), the proportion between shark meat and water 1:5 (on weight basis).
The degree of hydrolysis was 83.5% ; the concentration of free amino acids in the hydrolysate was 45.4 mg/ml,
and that of essential amino acids was 1.98 mg/ml.

Key words: shark meat; bi-enzyme hydrolysis; hydrolysate solution; technoloyical improvement
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