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Enzymatic Preparation of Soy Protein Flavor-Enhancing Peptide
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Abstract: In this study, different proteases were used to hydrolyze soy protein, and it was found
that the amino acid release of the hydrolysis process was related to the type of protease and
hydrolyzing time, Hydrolyzate of protéase I was contained most plentiful of umami amino acids
and sulfur, and exhibited more strong mellow and thick effect and might be more suitable for
enzymatic preparation of soy protein-based flavoring materials. Maillard reaction products had
better flavor and a sense of mellow than that of hydrolyzate through the sensory evaluation. The
flavor profiles of different molecular weight fraction of the Maillard reaction products were
characterized and it was confirmed that the Maillard reaction products of molecular weight of 3,
000 to 5,000 would significantly enhance the flavor, including umami and mellow taste, as well
as after taste.
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1 #H#HEF*

1.1 XBHH

EO8I CkME,5500 U/g) . EUBI (B
FFH%,150 000 U/g) B3 [T (¥ % dh % , 30 000
U/g): HAXBFEH S HIXSH7 M BREXE
NEEAEARBESE >0 ILREHAEY
BHERERATES AEALH . PR.ER.W
BRA . FBA (0 rd) . P EEGER LR
MERAF= R,
1.2 RBHE
1.2.1 B3AMXE%Y K —FBHKRIESH
BEABRTARBAKR KBS g/dLWEHERK, £
REH/HMME 100 C,KHE 10 min FHH,BEF
EREH KBRS, AN pH HEARE—RERTH
B, AE S8, FH K pH MEE#HT R, HER
Rp—ErtEjE, @Y pH EXEEASHAHH
JLE, BF 95 C/KiB+ KEE 20 min, B.>(3 500 r/

min,20 min), F W, FBEB I K EEABR™
9.

1. 2.2
%,
1.2.3 RARSENE HRBUKEED.
1. 2. 4 BMagE W1 2 19FBRNKE
FEYIA IR B 15 000,3 000 L) B2 1 000 f 48 38 B, 48
F) 4 %t 4> F B & > 5 000.5 000~ 3 000, 3 000 ~
1000,<<1 000414y ol F 1%, H#E—18 CH .
1. 2. 5 B % Maillard & £ BUE B AR A
SFRENBEAST  MAE LW AR, 95 C,
pH E} 7.0 &4 F KM 3.5 h #4T Maillard £
R ¥ HUR Y HERRE W R AT 4 #7

.26 REFHEAH HRiFEsE
Ogasawara (2006)01 § Jy 36, ZE i K B A
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min, DA BB 43 3 290 3% ZEWDRE A8 R S o AR A 3
A, FITHIREE. WEDHB 8 LARAR,
TARBAT4H, BEFHER T BRBRBEN 3
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1. 2.7 Maillard R R E# ELAR R ER A8
oM EBEKEF NS ERABAGCEN B
$£:4.0X 125 mm C18; #if:40 C; i34 20
mmol B BRABER;VRE) : V(2B =1:2; &
W £%:UV338 nm; & F & :1. 0 mL/min,
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Tab.1 The characteristics of different protease

Wi/ BE REE TEER
EEM KR (g oHE E/C P

EAMI O kHE 5500 4.5 50 EM.K
EAMI HEHHES 150000 7.0 55 Bk
EOMD %%EME 30000 8.0 45 HEM.K

B HRE OO B e R R, W 2.
2.2 AEEAMMORETREERSNTA

KREBMIERARFRANTIRRKEEARK
B pHEMBE . MAMNEN, BTHRRE KB
WP, 4r BB 3.6.12.24 h f1 48 h, M@
Yo 4 WA VK BB L 5.0 o 0B, BODE W 4 A, BB 5
BhEMERSYNIESHA . EEEERAMKE

ERLFATHEHEALENET A&
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Tab. 2 Different conditions for various protease
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TR owe ETE REEIRY
EHAML 4.5 50 5 8
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Fig. 1 Soluble nitrogen content changes of three protease
hydrolyzates
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Fig. 2 Free amino nitrogen changes of three protease
hydrolyzates
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Fig.3 Peptide- bound nitrogen changes of three protease
hydrolyzates
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B 3 9, 7EHT 6 h P, K BERERE P KR A
BEMRE. AR 6 h AEAMUREERR
HUERAHEERE. 6 h TS RERE B KD
WREKKABEEBI>EAEI >ECABI. £6
hEHMKAERE;E24h 5. EAM I ME>™Y
MRKERARSBEBH(58.54%), 24 h )5, &
RERSBR/MUFRK AEORTI>EAKT
>EAMI.

2.3 AFEMERFHPEERARER

R R ) 20 B LG )X B A T ) Y TR (EL 4
BERME NKEHREARRKOER. BE&Y
PUOTERERERA, CYEFRNER, IERE
HEFRBR - REEOREMAR SREERL
BHECYMATEKENN N EESEHER: Y
HAEMSARNMEREEENNRR LT8R
BEAREBFRTYREESETAEFURNERE
B EERTRN E Rk S R M & X B Y Bk
PR,

B 24 h ERTYHEEER MEEARER
DA R K3 B AE 2 , BT LA B 24 b Sy g (] BF
REMBRIBPEERNOBRAR. & FsE
YR REER WEAEREKPEAERAR
mE3.K4LRKS Pin.

&3 FRAB2AhBMBREYILREEMER
Tab.3 The total amino acid composition of different enz-
ymtic hydrolyzates at 24 h

BR&YLRERY S RERE/ (mg/dL)

BAMMA

51 3 L A|
BE 5250.29  4182.31 4 939,33
DEEEM  1836.89  1357.06 1 665. 46
SRR 1779.54 1 484. 21 1722.95
EMEER 82. 64 57. 46 71. 36
ORE AR 226361 1 695. 80 1897.11
EEERBEARRRIR 3 WELRITEH.

HERITA AFRBER-YHEERELR
HHEFEER. HP . EAM I BRI EEE
MEBEE,. A3 5 250.29 mg/dL, KWK N E A M
(4 939.33 mg/dL) F1 & 5 & [ (4 182. 31 mg/
dL), EHE IV FREERWEERG X 3
1 836. 89 mg/dL.{H 3 MMMV R ENLTE
HEHPIHERAK, BREAEMEBLUEAHI
MEEYESREEL(1 779.54 mg/dL), T L6 LA E
BRI RS G5.49%) ., SHEEBRANSTRELR
gL, FmEMBE1.3%~1. 6402 H.
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Tab.4 The free amino acid composition of different enzy-

matic hydrolyzates at 24 h
MY R ERA S RBKE/ (mg/dL)

HEMMAE

81 311 31
B 1190.22 142, 68 648.2
PEEER 581,01 2.94 494, 85
Bk EEM  133.37 2.94 30. 60
THEER 33.05 13.76 28.28
EREEM  796.00 122. 78 523. 30

HERATA,EAES RN EEEERA
BAMER, REEWME UBOB [ BR7ER
HEEERNMERRS,XP 1 190.22 mg/dL;
EAMINFEEERVEERS RAEEAB ]
£ 11.99%(142. 68 mg/dL) , 5B AR R R—
., REREAER(KLERNAERTE . UE
HR I MRTEVNSREERNEER L, B3
133.37 mg/dL,BFF S LA A . HPEAM I
BP9+ UF 2.94 mg/dL, R & 2.06% ., &8
BETyP . UEaE I BREY P SHEERY
BE %, 5 8 33.05 mg/dL, T B & W #) &
Q@189 EOAMIBE~YPERAERF ST
Bl B (9. 64%0) , T BT 5 & B A K (13. 76 mg/dL),

MEEYPNEEEERE RS BEANE
R EAXRY, BRATMA AR T HEEE
BROERFEFREER. E£HAM I P ,Glu,Arg,
Leu,Lys.Tyr.Phe #l Pro £ REH K, XRHANE
B8 I BVERIBL A %9 Phe. Arg %, i E Al b 36K 1E
EER EMBIBT S GBIERBRR LK, R
RAFHEAMNEMEKENXR EEOBIER
¥ P ,Gly.Phe.Leu fl Lys &= REHEFH; £ EH
B B =, h TRKENIEE, BT A& /K
HHAERED,

mEFR . MEEYPRMNEERSESER
FEHME AR R EEREMEEE DN
XA XFIMHEXRENARERRET KRB &
B, mRSHAIHEBHEREYTHSERER
BN 4 000 mg/dL, K& A& B#H™Y
RS S BRE, AP T4 291, 13 mg/dL. FF
BHREERM LB S, EAMI (1 692,35 mg/
dLBSETHEEAM I (1 646.17 mg/dL); SHER
MRUEAR I AT E M8 (49. 59
mg/dL,1.22%) .,

2.4 EEEM[24h 48 h BRI WAR LR

EOMIMATYPREER . HREERU
EEmAERAENEHMAHBHERYR, B

WUEAE I A6, k& 24 hE™=YW5 48 h K
YR EERAK Y B O 50 K K N A 8] X R
BrweEm,
x5 AN SBBRT-WHROEERAH
Tab.5 The peptide- bound amine acid composition of differ-
ent enzymtic hydrolyzates at 24 h

B B EME B E/ (mg/dL)

BEMMK

[ B I s
BE 4 060. 07 4 039. 63 4291.13
DEEEM 125586 1235.53 1170. 61
BERE KR 1646.17 1481.27 1 692. 35
THEER 49,59 43.70 43.08
EHREEM  1467.61 1573.02 1 373.81

mE6 iR, RM 24 h 548 h BB W
BERXBNERBLEZRB/M24hAAMEKT
40.94 mg/dL, 58 1 PO/ AU EANER -8, &
R EMMMT 86.91 mg/dL, AN 1.37%.,
B AN 8. 45 mg/dL, LA 0.15% ., M
BREEPEEAEME S EEREXE. SEEEN
#12% Asp.Glu,Arg.Leu, X 5B AMINERMLRE

RREXR  LRBH=YRENEEZ—.
£6 FAMI2Vh 548 hMBREYEARERAN
Tab.6 The total amino acid compesition of protease ] hydro-
lyzates at 24 h and 48 h

METEEREERAN
HRMFA iR W/ (mg/dL)
24 h 48 h
bR 5 250. 29 5291.23 .

DEAER 1 836. 89 1923.80
SR EERR 1779.54 1 827.07

BEHAER 82. 64 91, 09
EHOREER Y 2 263. 61 2 347.99

mRTHREEAERKALTEELAH
.24 h RN T 46.06 mg/dL, L FRAER
HEmeE, SHEENBRUBERRE R EEEE
MAYE KM BRETHE. H$,Phe.Leu 1 Lys
SREATTHOAYE, WukHIRSERNES
BNEREIBPHERTHE~YP His,Leu,
Met %76 15 h J5 i BUE KA B £, Determan,
Yamashita FRBE—FERWRHE T BEEME /MK
MBEREVMEERBR(KFH «c BEMA o
IO £ R R B R RE BT BRI,
XFREMARNEEERARMTY, H B #E Y
FUTHANRIREEEREE O TRERS T
SEREMBEMRETARBEARLNNER; B —
MTREBIEERS 5T Maillard K 5 4 KK
SFEEYR.EBLTBPHBRE AEENLE
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Tab,7 The free amino acid composition of protease | hydro-
lyzates at 24 h and 48 h

MR EaAERA S
BEMMA 8 F/ (mg/dL)
24 h 48 h
AR 1190, 22 1236.28
PDEEER 581. 01 574,07
HREER 133,37 141. 64
THEER 33,05 32.58
EWREER 796. 00 789, 24

RePFIR,KMBBEL2LATH. XE5EH
BEREAEXBIREEOlE I BRI NED
MRS EFEEER. KSEPHFSEER, O
Ser.Gly,Thr & BEHAT THE. BE™YP
BKEEFEEMER, SER”UHRKEK. S
HOA B X R, BT & f 5 4 TR 3R R AE KUK 1
WERFIERBELSRGTHEMERAST R E
HIXR,F & GHBSEKERE . .

%8 EAMIMUh 58 hBREYHAOEXRAR

Tab. 8 The peptide-bound amino acid composition of pr
T hydrolyzates at 24 h and 48 h
' A = 90 K A S A 4
HERAE JREWE/(mg/dL)
24 h 48 h
e 4 060,07 4 054,95
PDEEER 1 255, 86 1349.73
SR AR 1 646,17 1 685, 43
BHAER 49,59 58.51
HHREER 1 467,61 1558.75

BRI S B 24 h SRE% 48 h I8 F-YESR
EMAREEURLMHNEAERERT TRES,
EHREERNIREERSBEFEMKES. H
B, FHAEDURBEHREEEEEWE, T2
EKMENRFAHNTREBR=YHNEE.

2.5 Maillard REFHSBBR=YWERILE

PIEAEE ] 24 h @ =Y M H Maillard K 5
EYARERATRESE. FAERLE 4. M
ABR=Y M Maillard R =Y LR, 52 A&
M. GEHK . BERME®RFEHRAE T ARE
BER R B, KA Maillard R M F=PRFEENHE .

i & 4 ] &1, Maillard R B =Y £ R KR Y B E
T Baip R MY, 2ok BB MG vk o @

oL

M4 BEAMMMEEYS Mailland &9 B B
Fig. 4 Sensory evaluation of the protease ] hydrolyzate
and its Maillard reaction products
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BEHHRS—FIERT KBEA P HEAH
BRAKHRS ETEREHKRNEERBERMR
MEER R IFAELZASMKRHEER(MHE
B ORERS) S KR £ A EEEANY,
2.6 A FEIBEMEE Maillard % B 7= 2 Rk b 8

EAB] ZEOBIMEARN2 hBER
Maillard R =Y E S FFHBRE XS LE S5, 3
MrEyEHKk T RAHENRE BEABIN™Y
EXEMBEBRMBEREERSBE -ENX
7. BAM I WY ERERN G %I EAH
BRAFEAMIAEAND. HFRELKTEH
BEXMESBNEOR. KB E S EBKEN
ERAEERMEERMKBAEHKEE . AN
BEMNER,

2.7 EOAMIBEATSEHANSTREASH
Maillard &

Maillard R MR T HEFHBEERP . EX
WHEETRPHEER. Bt HELHE I BE™
Y& KBS A XS F R 5 000,3 000 il 1 000
) 8 AR 48 A X 43 F B >5 000.,5 000~3 000,
3 000~1 000 B & <C1 000 A [l 48 %t 4y F SR & W s
BS54 B 47 Maillard K B, B EEW M2
AN, BRETFLLERLAS,

P 6 5t T A [R A Xt 4 F U B Maillard
R Esk MERAER EMNERES. R
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Fig. 6 Sensory evaluation of Maillard reaction products
of different molecular weight of hydrolyzate
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