SHERMNER—HREEQBERAST &
ERE L& ¥
CHFYL T Rk 7= 30 TBHSEAR , ML 6 ,310035)

W OE ARURLEANEN SOBERA, UBRGAARANENAREER. B RAE B EH
CEUBRARGRAS GALEYNRREB W4 NEE . BE 0t F pH oM Ak, X K®E(DH) ¥ 5
#,% 7 Box-Benhnken BB BA M AR ERER B A, FRLFXU, UAKE K FLZA4Ea®R3 L
EWNALARERTG SREBE 44D BESLSC, 1@ S.7h,pH7.7, %A mE0.80%, kK # K TH%
79.46% , EZAUTHENMMEAEARG , FAREK ARI N2 E X, TURAEHBREA G,

XA WE M KPR, BT S %

REE B K R, AT X R B 5 B8 0K R 8
LR R & AR R, R R BR A
REMFER BEBZIAMNMER HPAKREH
RMAREAH AR ER. 720 it4g 60 F4X,
EERBALAFEAEERHSRALFRN TR
=" BT 0ER,E K B HIEERESEHEA
ENERNREFERGHN., MEREAKEFHE T
BB EE Tk 4 19,2004 48 R E R KB
ERIH 100 BK,EHEHL 20 LTART, B8
PARB AT 10% i ok BE 312, ply e T 0, R £ i
RMEREFRAFEKDEREEA BTSN
7, B, REXNTRAEEENHRCEHYRE,
el EE# ARG, R EENRKER
KB, FIR K 7= 98 05 AR 7= #0618 ok k) B4 7 A
oW, ik, LAK=sh 4 K # il ok Bk, FIF £ HL
RN A PG S R R R A T R N R AR AT L
FEREAKST S,

 RAEEAREFARKEARH BEUNAKRAZE
EERERANAXZ - HAKSRE . ETHRE. H
MTREERKEMN, GHBREE, ARZTHA/D,
EMESER—REES Hit BT EHASMH, ELL
AmMIAFERGEHED=HEHRT S, 88O 8+,
BEARAEARESARBERARBEAENETF
it &,

K= E R RS AR B SRR K = & Ak =
BMTRFEYEELHANEERS, Bt AHFR
ZEMNASAEANER, 20 MR & ERERN

BMEBRIMREGREHBNERES).
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FW, N E — 4 BT 38 10 L M A% T A O R R ORHBR
WAL

1 #RFF &

1.1 ##

i, W THMEN, Flavourzyme (KK E H
B§) . Protamex (B & ZE H ) . Alcalase (BHHEEH
B8) Neutrase (PHEAM) , WHRGFAAA. BB
S B8 . =8 Z#(TCA) H,S0, NaOH HC 1§
J 5 ik F . Thermo sorvall re6plus ¥ R 2.0 4L .
Biichi B #IFl IR E RN CRAEEON(LBEEH
U8R ) DK S -22 R AT KB R ( LB E
ERIFHEAHRAF) Mettler Toledo pH it
1.2 F/&E
1.2.1 BHAHLE

MLk AR KAER, B, K%K, ,85CK
W20 min KBENER, SARAHE MA%SE
EEFK,BEFBAELC,6000 g &4 T .0 10 min,

ARG AKEENEES BLE, BER, 25

RGEHERESIRETREH R A8, ETREP
RE
1.2.2 RBESGBHAZL

4> $1 8 Flavourzyme 1 Protamex, Alcalase , Neu-
rase P 3 1 WHHE A, 8%, # DH i, Fla-
vourzyme 1 Protamex [ % #% & {4 % 50°C,pH 7.0,
5 h; Flavourzyme I Alcalase B B f& &% 1 & 50C,
pHS8. 0,5 h; Flavourzyme #l Neutrase 8§ & 5214 A
50°C ,pH 7.0,5 h,
1.2.3 #KALEEMER

A LB % B Wl [ '] (RSM, response surface meth-



odology ) Bt 52 B XY i £ 8 (I B AR AR AR BB 28, R 1
FHIH T XBEITEHREMERRRITHERK
¥, EERR4AAE G EERE (B A pH FIEEK
BE)RINSEBBAKF(-1,0f+1), UK#EE
(DH)fE R ER BT LR, BN LBREHBEL
A 150, MARERE, EREREN pH BEM
i8] % 4 T B A, BB AR 25 3RS, FI A 95°C K ¥4 10 min
K.

®1 REFAMBRARNATRS

7K
mX -1 0 +1
RE(X,)/C 50.0 52.5 55.0
Bf B (X, )/h 4.5 5.0 5.5
pH(X,) 7.0 7.5 8.0
BRI (X, ) /% 0.6 0.7 0.8

1.2.4 K@ A&(DH)## %™

B 10 mL S A L35 %, A 10 mL 10% #=
EZBER,#S, % E 30 min,1 580 g(3 000 r/min)
BLOOEZBHTE.LC IS min, FERALEHIRE
BIEA,

DH/% =

1.3 HEZKiST
3K FH SAS Siit SR AT BB o

2 #REi#k

2.1 EamumE

DA 8 TR A VR R Ry SN R U, R
REff vl BLA BLAF i KUK, SRR, KRS, B UK,
XM R EERABR -4 X8,

ST % B AR 2 B A W SR AT T B
7, flfil % Bk B4 € B B8, I Flavourzyme, iX & —
MEOR/ KEESY. SAAUEABRIMIEA
B2 MEN, TURZRMSEKBREER, N
BB 70k ) 5 55 A, 8 K JEE T L A 1K UK A R
MER SREEABHEL, BEEABKBYKNE
SRR . B, S R E B AR B R AR, &
B £ ¥ Flavourzyme S HEEOME B H EH#1T
BfE, RABMORNEBM DHEZRRAEK 2, &2
o[ i, , Flavourzyme 1 Protamex B E S /KB U R BT,
Eit, EAZE S BENEARRTRKA,

KEBEPTHEFI0%TCA AN EE <1

; — 00
Hatiad

%2 FRAAMEEWMERR DH M

A AR BB 8 DH/ %

mEs i t.0% mER 1. 6%
Flavourzyme + Protamex 68. 80 74.22
Flavourzyme + Alcalase 61.85 67. 86
Flavourzyme + Neutrase 58.94 67. 38

2.2 REBRIZSHORLIEIT

B Box 0 AR RAE, it 4 BR (R
B B iA] . pH FIEEHR ) 3 K (~1,0 #1 +1) MW
LR, AREREF LB, AP IA4N
0 REK, FXATHIFRE, LUK E NWNE, K
BB S4RME3 MK FTR,

%3 Box-Behnken #Rigit5& 3

g #BE/C  mHE/h pH Bk E/%  DH/%
1 50 5 7.5 0.7 65. 64
2 50 6 7.5 0.7 74. 19
3 55 5 7.5 0.7 69. 90
4 55 6 7.5 0.7 68. 88
5 52.5 5.5 7 0.6 70. 47
6 52.5 5.5 7 0.8 71.94
7 50 5.5 8 0.6 74. 88
8 50 5.5 8 0.8 76. 50
9 55 5.5 7.5 0.6 73.28

10 55 5.5 7.5 0.8 71. 14
11 52.5 5.5 7.5 0.6 72.05
12 52.5 5.5 7.5 0.8 70. 52
13 52.5 5 7 0.7 70.59
14 52.5 s 8 0.7 73.18
15 50 6 7 0.7 72.59
16 50 6 8 0.7 75. 06
17 55 5.5 7 0.7 70.24
18 55 5.5 8 0.7 74.97
19 52.5 5.5 7 0.7 67.85

20 52.5 5.5 8 0.7 72.24

21 52.5 5 7.5 0.6 73.26

22 52.5 5 7.5 0.8 74. 83

23 52.5 6 1.5 0.6 74.52

24 52.5 6 7.5 0.8 76. 62

25 52.5 5.5 7.5 0.7 78.69

26 52.5 55 7.5 0.7 77.89

27 52.5 5.5 7.5 0.7 79. 08

ME A FES R, B E 6 E 1 pH
Xt E QMMM A (P <0.01) , T8 R i & A9
EWMARE, BE3NEEZWEEWNBHRIRN
EwWMIK R BE > BHE > pH, T M3 B0 E R i
BEHSWE BEMNE BENBEBRNENZE
FmEUBREN, HRMWAE E, X5 Bhaskar fl
Mahendrakar #9555 45 B AH—~& " o
2.3 ERARHNBERTEESH
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x4 KREROTEIN FMEEENBHRLRAER, TEMN—KAHN_
RS 88 Ms DF F Pr>F KAHRBEEKRT) , BHASANBETE R EE® RN
— &I 2 —
X, 158.8820 31.7764 5 13.73  0.0001# = E%?yﬂﬂf%ﬁﬁﬁﬂf}%ﬁ%%,ﬁﬁﬂ_b\m‘%%mi
x, 89.1818 17.8364 5 771 0.0019% R, BMRLEHEAUMARE(P>0.05) RHER
X, 86.8670 17.37134 5 7.51 0.0021% » WG EER. B ESHAT R, A KT8 g /6
X, 17.1348 3.4270 5 1.48 0.2668 uﬂﬁﬁ%ﬁﬂ%
ZHM -
X, xX, 22.8962 22.8962 1 62.21  0.0157» %5 “REAEARKR
X, x X, 0.0289 0.0289 1 0.08 0.8056 HE £
X, xX, 7.2630 7.2630 1 19.73  0.047 1% wHom -3717.772 6
X,xX,  0.0036 0.0036 1 0.01 0.9302 — KR
X;xX,  0.0056 0.0056 1 0.02 0.9129 X, (R (L) 92.2137
X, xX,  0.0702 0.0702 1 0.19  0.7049 X, (B (L) 226,602 8
T e P<0.05 +aP<0.0 X;(pH) (L) 172.293 9
{ T e X, (W) (L) 273.259 1
ZKm
umm%@ﬁﬁ%*%ﬁﬁ"ﬂ@ﬁ%@ﬁﬁﬁ X'(Q) -0.741 6
R FIR | H (6] A0 A B 10 2 TR RO M Y X,(Q) -12.149 3
1/, X - .
BT — TR TR B, AR TR W o s
4 - 17,
—RIMEBRAES LT HEHAFE, ol
Y =-3717.772 6 +92.213 7X, +226.602 8X, + Xix Xy -1.9140
2 Xy x Xy -0.068 0
172.293 9X, + 273.259 1X, - 0.741 6X,” - 12. 149
X, xX, -5.390 0
3X,7 - 11.524 3X,> - 79.154 2X,> - 1.914 0X,X, - X, %X, 0.3029
0.068 0X, X, -5.390 0X,X, +0.302 9X,X, + 10. 845 X, xX, 10.845 4
4X,X, +8.945 4X.X, Xy xX, 8.9454
i& 33 RSM L2 57 A9 [ )3 5 2218 B 1 4k 19 B 4 %6 RBENTRESHOEIRBLER
FAEH IR 51.5C B (6] 7.7 h,pH 7.7, B AN & AR (DH)
0.80% . Bl DH % 79.46%, 5 X RWHE Mean( 1318 7222
: s Root MSE( I ®/iR £ 8 ¥ i) 1.5213
79.58% I F L, B AKX R BT T7 55 0.904 0 R.Square( 186 E BT ) 0,904 0
(% 6), 158 BA 2 37 4 [a] V3 O 72 465 B 51 40 {1 W] LA 38 47 3t CV(EREK) 2.0777
£7T BAFENEREESH
I ERR DF SS RS F-value Pr>F
Linear( — %K ) 4 84.228 3 0.291 1 9.10 0.0013 % *
Quadratic( — %) 4 144,441 5 0.499 2 15. 60 0.000 1 %
Crossproduct{ ZZF 11 ) 6 32.9108 0.1137 2.37 0.0959
Total model ( & [E17) 14 261. 580 6 0.904 0 8.07 0.0004 %
Lack of fit( % #135) 10 27.036 6 - 7.35 0.1257

*.% »P<0.0l,

2.4 @5 ghTH B 9 AT

B1E2FEYWpH H7.5, AMENRO0.7% 6,
JEE Fov e [R] g e o7 1 bR P, A 1 AT L E 5, DH {8
BEBEETI% ZERETHR. NE2 A4 T
KB,% pH EFE 7.7, DHEGHZ L7, 25518
TR, X %8 DH (5% iR B F16F A] 60 % K F pH 8
Ew, NE3HMEG6TUESL, YANEAT
0.7% LAf5 ,DH H#5 F32 %, Benjakul il Morrisey fii
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FH Alcalase F1 Neutrase #1785 f# & i & 81, X4 &6 7R N
BXP— BN, 48R e, RE AL DH (41
o AE R E A, R UK TR
2, El,ALRMERBAE ERMEe, ASE
EMEE RSB S.ThDHER A, ZEEET
B%, B DH {8 % i [a] 69 8 W K F 3% B o b B9 32
LKA, EKBBRES51.5C, 8t H 5.7 h,pH
7.7, 8% & 0.80% if , DH {H & K, B £ KRB %



BTHENEBRELERRNGAER, T B EK,
75 pH >7.7 i}, DH {E 74 8% 34 F P& ; {8 24 /K f2 B 6] 4
A5 7ThAMBEEETSLSCH , EEETH; Y5
>0 7%t , BFEE,

B4 B )R pH oK AR FE 0 1
B -E6 A AR mRN LT DHE |
FtERBEMELTREKFH D HEETFE,
RAERMERYC ERLRA, B, BENE K
LABAEERREFE. RERBRBRERHTH

P 6 pH #1853 7K 8 FE () okl . i PR
BEARERS AMEKFRELA BRESHSHL
MBS AR T MR B B AT, BT AR L B o,
BENEH# —EEZ™HK,

3 4

L& E A M IE R, B Flavourzyme #1 Protamex
(3 1) B LU B AR, LUK 4% BE 5 F AR 95 4 , 8 i me R o
SMTEM R AR AR AERTT R, BRI RER
NS BE R 51.5C 6|6 5.7 h,pH 7.7, EER M
BO0.80%, EZRAGT, MMKEETLT.46% 5
KWK H B, LR E R &
GEER. 2ALRH EHOHMEE, BRE XHEHR
R, AR AR, T A 3 RN & 1 6 R
BR & B W

$ 2 X m
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Protein Hydrolysate from Parabramis pekinensis for Preparing
the Material in Maillard Reaction

Weng Wen, Yang Ronghua, Dai Zhiyuan

( Processing Institute of Seafood, Zhejiang Gongshang University, Hangzhou 310035, China)

ABSTRACT This paper studied enzymatic hydrolysis of Parabramis pekinensis for preparing protein hydrolysate, in
the hope of obtaining good flavor as the material used in Maillard reaction. We also investigated Flavourzyme and other
proteases association, the hydrolysate with the highest degree hydrolysis( DH) by Flavourzyme and Protame(3 :1).
The optimum process parameters of the Parabramis pekinensis enzymatic hydrolysis were determined with Box - Be-
hnken response surface metnodology( RSM). The model equations were regard to the effects of temperature, time, pH
and enzyme dosages on the DH. To obtain a high degree of hydrolysis of 79.47% using Flavourzyme and Protame,
optimum conditions are; temperature 51. 5°C, a hydrolysis time of 5. 7 hours, pH 7.7 and enzyme dosage of 0. 80% .
Under this condition, the hydrolyate had weak fishiness, lower bitterness. The hydrolysate had light fish flavor, so it
could use in Maillard reaction.

Key words Parabramis pekinensis, enzymatic hydrolysis, DH, RSM
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