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FEFIRORILIZ & > TE U5 AREWS 7Y — 5 V4 Vi, RAORKPLSRME L1 A%,
BEOZLES ERBEFIITEL ., AR BOTHERCE R PEBNEERIZTEVDRTSED,
BALOIMIZS HOBEAFRIRE 2o T3, RAKE T NARMARTROBILE IS 2 f2i0
it B, B, 6. MREEZ YO LD RBLEERETF RV Y, HE{AORIAEV 5 h Ty
%, ERIEHINTVARBRILANICIRZEL DIDEH AP, bavzo—)lidbo L dE{MEHENT
V3 S DORPH~DHRIET . TF VL FOFTT =y — LBHAR 7FVE FOF S b VL Y (BHT)
D &5 e ARARICA SRR Y5 bW RED LR S NABEORE T TR, X DRERHL
WRRBROAREAOBMBIE T LTS, & RS D OHBMLAIZII L A LD IERTH D, &
K EERB N OB RIEE LTV 5,

KIS NI R EDRES VNI REBRTHRTH L, HBMEBE L DL 2052 EHLBELD
RbRTW, L, RS VA7 ROSBWIHESEWEORTF ¥R OREINTSY, BLD
RTF FORBIERIOVTRELALTROE T Th D, RS VA7 KR EFEAH & LTS
T 570101k, FTHBMEATF FOLLR RIS+ BET A LENS 5 L EL LA,

ZITERYTIX, KEY VA2 BOBEMRYIZE E LA RBIEATF FIZ oW TN TOBRE Lo
o B—BTI, BEMEWS SHBIENRTF FERBEL, ThbOLRES R Lz, SETIE,
KEFRUCATF FEEF M LTHEAR L —EORTF O & B OB &R L1,
F7o, FERTF FROTBMLH L ORBHEETN, 55 IRTF FORRLRELRET 52012, ~
TFFOERF L~ NERAERST Y —5 VA VOBEHEE WS, BSETIL, FUAT ICEHE L.
RN EOMEN TH S 7 5 ORBWICRBH LR ER SR Iz OV TRET R T o 2,

-8 KE¥ N I7EHREBRLEARTF FOSBE S

- RKEFINIBOBESBLEIBYORBRILY

IVEVUAEOBIERER S OEEY NI R THI—ar ) oo e 7Yy = ERRL,
RTIYYRUETOFT~-E M, N, P, S (RERE) 2BV, 2hThOBRORBERHETTKE Y »8
7 B MKSEE Uiz, KBHRICBT Y/ —VBISHET 5 5 3y BAMEMOTEBRLEE: 9 ¥ 85I
L DAz, REENICHEY O RER LB ZWE Lz (Figure 1)o RT YV EBRE, WTHOBET
b Y U BOBRSEIT L o THBLIA L, SRR L o THEYEESEIL Lz, p—a > Y
YoypTuF7—¥S E7uFT—¥ NOBESETIE, FRXSRLTHSIZ600Db 0§ HEME
HOBEITKEZRBNFALN, ZOT LR, BROBEFRMUOBRVIILoTR—F 7B L4
RENRRBTI/BENESORTF FEETNENRRIFBRIME SO EERL TS, 5 M
DBEOFTIRTOFT7—¥ SIRIBHBLHE b oW ELS L /2,
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BEH RESONIHASGBUHLLOHABERTF FOBR
kﬁﬁ—:77U?:7ﬂ0907ﬂf7—¥5ﬁ¥%%ﬂmmZWﬁ&fﬂﬂLto97”7E%1.
BRI RE. TENSTTRE, LI TEEERLT79 mg 250, ThES VB IOT NS
T4 —I2X DL, 280nmOBIEEE & HiBMED 2 WE L CHES [(92 mg)s 11 (36 mg)s I (272 mg)iZ5
1} 72(Figure 3)e “H bDEGEHHFEARREBAEI I b5 74 —(HPLOK X D BBEL ., HIBMLD
B Lo BSR40 5 32D 75 7 A ¥ b E— 2 #4578 L 7= (Figure 4)0 & O T IHBED 4%
Dol 5ONDT ST A Y MFL ~F5 ¥, B2BEMFTTEEYLME HPLCIZ» ), RTF FESREHERL
72(Figure 5)o F1 ~ F5 OMH HPLCIC & o TH L DRTF FE -7 SR E et PBOE-2 D
AEHDA SN, Zhb Pl b PEDTEBMEARTF FiZ oW THRERIT LT 720

W= HBAERTF FORERFT

B L7 OB TF FOSFRERUTI/VBEEE2 VY P xS L-ZEBMTLT I /B
S L DR/ H, KETOTFA VY- 09 —2F0n7 3 BEFI2RE L/ (Table 1)o Ch LD
HBALARTF FiZid, XYY, 04 2708 ZBUKSRT I/ BONFRICHE LT, T2, &BA4
¥R FOosLt & FOFETRIEERT LTV T T) YT RCOEMAFEL, EbiC
7TIVBAKTL-BEREOBEERREBAT 20XV - MEAPEALNTWALAF Iy 5T
SUBELEITNT VW, 1gDR—ar ) Y=y 2 BRNWKSEL, Y ViRAZO<w 574k
MAHHPLCIC X VR LTz 6RO MBRIERTF FOURIZ, 73 VB ME» LFHETA L P1=2ug.
P2=5pug, P3=3pug. P4=345ug, P5=245pug, P6=1943ug ThHoz, TNHLDRTFFDTI )
BEESIE, MESNTWVARE Y U2 BOBERF & OB S, Val-Asn-ProHis-Asp-His-Gln-Asn &
Leu-Val-Asn-Pro-His-Asp-His-Glo-Asn X g —2 > 7YY= @D ¥ F21=v b, LenLeuPro-HisHis &Leu
Leu-Pro-His-His-Ala-Asp-Ala-Asp-Tyr (& o’ ¥ 72=v }, Vallle-Pro-Ala-Gly-Tyr-Pro & Leu-Gln-Ser-Gly-
Asp-Ala'Leu-Arg-Val-Pro-Ser-Gly-Thr-Thr-Tyr-Tyr i « ¥ 722w MZEEL TV D Z EFHERTE,

BB KEp—avr ) y=rvHRRARLERTF FOg L fiR{bEOHE

B8 HRBRAHENEEO N

AR TRARTF FORMBIEMUEIZ, U/ - VBOBABBRILAZECHAVWSRI T ¥ Y HEXAV,
EEZHEIULD, U/ — VO RDEbAeEAB LU0 L SEOFEEHPLCE BV TiTo e X5/ —
Vo) VEERER OB —BHGRTY / VR BEIRRIL S ¥, BERMNICRUSTE O 5 2§k & HARHPLC
THH L7z HPLCO 2T b 75 A0, BILIZE Y ) /- VEh b FORMF F FRERL, &
SICEMEPEL L FORVFF T FEZREBRDICHBEINL Z LPER SR, V.~ VERe Fax
VAR FOTROEEIIO Y EEORBEICHIS L, BLSETT 2 L RBISHKMISEL, 200
Hix 4 128 U2z(Figure 6)o TOMY ) — VEREIERMEIZE> TEA L, € FORVF XY FOTRER
WAINT 3 D4 HPLC THREB SN, ThODERI L, XTF FOREBLHENE I EE gL
uy U BEERBWAIEIZLL,

— 243 —



B RBAARTF FOREEHMAN

KEYONIRB—av ) v=r0Fus T —¥ S HEDD L BB L7HBIEX 7F FleuLeu-Pro-
His-HisLLPHH) 2 EFNE LT, CXFIVVOMEBEE, 7)) P OMNE, o/ VOB EH, 61
LRAFVrORDYIZFOY U EBA LN LLPHE OMERTF FELEEHE L. ThEDORTFFL
BHA$ & UBHT & DHE{LME 2 B L7z, LLPHH i, 5.0X105M #*54.0X104M OFEFH T BHT & D §§
¢ . BHA & W BETFHWHIBMEM E R L72(Figure 7)o LLPHH @ N R4 X 2 BE L THHREMLMEIC
AR BB R Polzo —F, CKBMOLRAF I #EFE L LLPH LHLIZIE Z ORE#HE THERML
Hhhbhlzxdrol,

RTF FOMEE RO L. KBERRICBT2 ) ) — VEEO BEIRLICH T 240 s MONRT
F FOBBILE TR, KD & ) 2A5HE £ B2 (Figure 8)o (a)LLPHHH (3 LLPHH & i3I UHMRILD %
7 L7=#%, LLPH TGN %5 72 LLPHHON %% 1% 08% LA-LPHH, PHH® X UHH (141§
HATRD S, PHH IZIM4F IRV FBMEMAS R S ulze LA L. HH i3 LLPHH (3 &< 2572 (b
JHHON FRIZIBREDOT A ¥ 0 284 LALHE T MV B 2R Lz, T2, LHHON KEICH I 1
REOTA T ERA ULLLHETRERE DTG 2D, 70 ¥ 284 L-PLEH CIZHEBL D54 6
niedrolze (c)HH OMIC15RED 5 ViZ2REOTDY . 04 VY EFAL2ZATF F HPHL, HPLH
B & UHLPH 121358k 457% #» o 72o LHPH, HLHP, HLH3$ & UHPH i3 LPHH L& E&wﬁmm%
R U7zo (d)WiBMLM R & O X7+ FLLPHH L LPHHOM A X BH T 3 HHPLL & HHPL b il b2 R L
7oh5, HLBRMEMER b 772\ PLHH & HLPH O[] & BEFIHHLP & HPLH 243413 Y HiER bMES A & Rk dro
Pzo =7 BiBRILMEE b o T2/ \> HPHL & HLO:#/H & REFILHPH & LHICIZFIBL M50 b, BV
BRMEM %R L-PHHE B X (2H L-HHPOHBLD 11§50 o 720 ()R AF VY Ofb Y iIzFOT >
EBALINRTF FREAFVVEENRTF P& Y FOHBRED LER ER o7 BbBVHRIED %
RLZZPHH @O 2 REBDOLAF V%D BiZ LAPPHHIRBWHRILD LR S oz, U LOBR
5, LLPHHOREBEBHRBRICII2REDO L AF VU HFE D4 I V- VEDOBELREBSLETHEZ
EHFRENT,

B RTFFEHTIERTF FHRABRMLH OHRELDR

L0 MDRTF B, 100pMD 7Y — 5 I VEREISHIBRLAIBHA, BHTH 2 24310 x MORAH
BRftAlo - P 70— VERAWT, TRENBEMOBEEHFEEEE EOHRHR Lo Table 2
ICRL72E ST, LLPHEERR &, RTF R EIERTF FEHREBREANIIIEESREISL O, TORRIT
BHA> ¢ -F27 20— )V > BHTOME TH o 7z0 T F FEMTHROFEMEM%£7R U-LLPHH, HLH.
LLPHHH, LHH. PHHOMREH R, HBHEOT AR 7F FEFEFETH D, HPLH, HHLP, HLO X
S ICBEM TN E b A RWRTF FIEKRERHEFMEER L.

KRGS INIKEp-aryrnv=y, ZV =y RUEEMRISTO 7)) YO Tud7 — ¥ SHEWIZ.
FNHBHCRHBEIAH b hie VIl BERIEIZ BV T, BHA . BETB LU0 -} a7 20— LEDMT
K& L HFEHRHIBRE SNz (Figure 9)o L7245 T, Bt CIESBOWHBYEM LR E 20y Ny H#E
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RN T O IRTF PERBRIA L OSBRI L » THRWARILER £ SR+ S L TR THL EFEL
b, '

EUH SYINVHAKBHAIZLIBEBRILCBIAIRSF FORRILY

NRTF FOTBALMIR, TNy a Y RICBTAKBMES U H VBILEH 2,2 azobis(2-amidinop
ropane)dihydrochloride (AAPH)D FEMEBME CHURER 2 B A 7, HEBILICB T A EMLHIZ, BHEREDE
TEREXBECHNETA I LIZX o TR, Table 3IC13, B—BHRIEBVTO Y VEETRELL
R7F FOFBRILE L AAPHOFERLEBREBETE LB RE T L0, WEIIEEESAL
Nize —7, IRIEM S 2 VBIREHI2,2 - azobis(2,4-dimethylvaleronitrile) (AMVN)IZ & 2 S5 & RLE R 7 O
T 7574 —THIETHHETIR., H—BERTROAEBMEN 2R L2 /S FPHHE HLHIZIWE D
A b o 2(Figure 10)e S OB L LTid, AAPHICE o TER L725 VU VEKIBHR TRARTF
FIZELPICRTME S EATTELD ) )~ VEREBML A O EBCE 0t L, RS U WtE
BY) - VBEKRTINT, RTFFIFY /- VEERET A LN TERVDEEL LN,

RN ~N7F FoiBRIERRR

NRTF FOPBRLERSRICIE, BILOREE 22 7Y -S5O NOEERF LV — MERIL LA ERE
BOBRELEVELLND, FCTRABERTF FOERLEOX L — VAT U VR LR A
ERTF FOERABRBOFIT L RA L, SBRAT VICHTIRTFFOX L — Mk, £BA 42 2R
LzF L= 58%EE LUHPLCOBRREIIC Lo THIE L 4T v BIUHEBAF DXL —
FA T ABLRDIARTF FOF L — M EHREBETICIIHBEMEILA O iz o 72(Table 4)o
RIZNRTF FDR—-R—FF ¥ ¥, —~EEBREBILURER 7YY — 9 V)V Th51,1-Diphenyl-2-
picrylhydrazyl (DPPH)®D 3RS & M <72(Table 5)o X7 F FIZIRA —1N—% ¥ T FOFEIBRIIALN
otz LU, RTFFIZIZ7V -5 VA NP—EEBRROBRYDEITB 205 ER SN, HER
{LHEATRNIZERTF FO 7Y -5 93 W —BERZOBIEGHEN R LW ERED bz,

INLDERERD L., HBIERTF FHESBA DXL — M EEERS 7Y — 5 V7 VIRER
L0 LML TIIH AL, ThOBELDOEHAORE LR ICIRABEESRH IR, XTF
P OBBOEEGRA L THEBIMEA2RILTWAE Z EARREN, £2TY / —LVEROASERML
IZEo THERI SNANMBIERTF FOBM LIRS0, LLPHHAABLNEDEIZH VY / — )
BREEEMEAMCRE L, 15 YERIETD500 nmDBIEHEH%0.3 % # 2 /0 ER £ M 5B RHPLC TF
#7 L72(Figure 11)o U J —VEEOEBMLICH, LLPHEO ¥ — 7 RISV L DD Y — 2 R LTV B &
EHBB AN, DI LEERE I AW, TI/BOFETIL S FNORT L —REIH 21T 128
B, ZORTFFReFOFIIVINTEMENRTWS LEEENT, BILIcH- THEIE SRS
F FRIZBEIMATF FEDOHI5% TH D, SO Lo PR TF PO T I h ViERIeH I EFE S
D—EIZBEL VI EHRENT,
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B=E A48 RRHORBRIE

B FTASOERBILIIEMILWEOER

BIRKERPL g~ 7YYoy e 7Y v =V 2l LERE(E 7 7)8 ., REAS X UINKRICHE
WET100CT4H LB L7, MEE, FHEUIKEML Y v A ChAlL, MEOTRMEOZ LB L
(Figure 12)o MEMZHEVIBALDOMINAAH S Wiz d%, BRAAEY CidoH BK, 208 EL L7,
—H KT ORIIARERE Lizo RRORBRE SBAKERIL N 9 AKIBHT b Rarzds, BLE
LRALEEISA SN e 2 CUROERTIIL 7 5 OPKBERHEE AV TR ROEE L LR
L7 " '

KTHGFEE LT 1+ F VB2 EOKBBRS LR 2 5 28K U, 12 H M insshins
Lizo SREEICEBEIND B L, SORMETRBW L BREMR. BRER L, 47 SEBID Y > I8
B MEBLU 7/ - VbW R. 256 FICABBOPEELE Figure 13 2R L=, ¥ NI HER
132 HEICEDPICET, TO%ENL12 BEICIRBERMOIBRISELL:, Shiiditic, HRERERIX2
HERRK44%ICRY ., EOBEBR4IETLI2 HEIZIR39% ISR o, T2, 7=/ - VLAWERIC
LRINDA S, IERFMORMIZEVPH FME T LAZ L2 6, BRNYWROELIRRENT:,

BW—BRICBIT LY/ — VBROBIGIZH T 24 % S EBMORREN % 0 & SETRE L, Hk
MORBRLHE LA B BOMIMIC - THRE b R ICIGRBEEIEN S o 7=(Figure 14), DL &
BRPOTRALDORME 7 =/ — MUY SEICIHARESRE SN, 4 h SEBMIIZBE LA D
Nizo TTTHBIME AT /A OBREBB:-0DIZ, 12HBORE % Sephadex G-2512 % 37
BRI OTNTF74A—THE, £75 273 D280 m& 470 nmDBEHE, 7=/ —VERBLUHR
BRI 2 WE L7z (Figure 16)e HIBMEMIZ 75 7Y a v 2kicbi-oTHE SR, & {IZ5FRB15000HE
VB EE SR E iz, 470 amDBAE TR LABEWED220EE — 712 b B bHEIRI &
NS, BB hd o, FASEMICIE, BRWICE TN 72/ — VLAY EER L BT
HBEITRENIAS, FNVRBI ORI TS T4 —THELITS 2 a > CRABMEEE 7= —VEER
uﬁﬁmﬁﬂen&motOChawﬁﬁﬂe,%w5@%%%@%&&&@&&@&&%tﬁ@wa
BT EDBORPITRoT,

B A SERWORBRERBE

M T b 5 B ONBILESEROBFIZ Lo TRRLTWVA I LERLEY, RIZZhSOWHE
DOFEICHET 2 MR EEREEr OB L2z, H—BERCRIBRVIABIEEERLAEI12EBEOESRED
MR, BT V4 VERFIAMVNIZ X 2 FEBRIER TR & & A 1E M A b e h o 72 (Figure
16)o €T T100x MOBHA, BHTE 7 VB, 10uMDS- b3 720 - NBLU500ug DI A 5 HM
WERAVTHRBLHOREDE LTSGR, 40 SEHBYIZH LTBHA, BHTBL U a7 20— b
R ROGA LN, 7 VBICIIARDRIBR E N2 b o 22(Figure 17)e DT &id4 0 5 HM
MoGBtEd, JZVBREBLERAA LV EDF L — MEAICE > TORBLTWAZ L ERBRLTY
3, :
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* % BB IMOTBRICOBESFET 2 2FLEHLIICT I DI, RIZT VI VHERHDFE LR
Rice FHIF L EFYIF AR F~LOBERB & Ubhenazine methosulfate(PMS)— NADHD FEBEE
RTELLA—N—F ¥ ¥ PO R W7o R & Figure 18157 L7z, WHOWERE BT AT
ARSI 2 R AR Ly 08 S IHLEBSMISHE LTV, & & ICEMWODPPHT 1)
— SO NDIWRHR LR L 5, B IS LR R oW L R OBBEERERSA LN
(Figure 19)o ML EDBRES S, 5 SEBWOY / — VEROBALICH T 2 FRLBHRIZ. 7Y —5TA N
LIEMEBROBIRENBIUESRA T LOF U - MEAREHAWRBHICEAZ LSHL2 IR
PAN :

¥

AHETIE, BRI VN IESBYONRBABEL LTOMBELZERL, KEF U7 EOBRIHT
AR LIHBMENRT S FORE L 2OERBROBHESLIOBENE Lz, 612, KERFEOHLHFA
DBAL S, BEKEBI S5 o Ny BEHBLARETHHA 1T e MMBET 2o LItk o TEEL
7= B LR DR ORE & 8520 Bz L7z,

KEY NI ROME, ¥ VN7 ROBBEB LUSHREGE VS VAL TRR LASRYHIZY /
— VRO BB A HIBMEAR T F FERERLIBER, g—ar 7V =ro7us7—¥ S 98By
PORBIME DO 6 MEONTF VEMBEL, HBERELL. SRLDONRTF FOH, R F¥RTF
FLeu-Len-Pro-His-His® EFNE LTHDEEZ b028HOARTF FEEMREIZ L V{EEEAERL., 056
DR L HBMLHORBE CEBRB R Lz, TOBR, RT7F FORBEICIHERT I/ BOE
BRI, 73/ BEANGEELERTH A I EFHLI2 R o, THE TOL Z AProHisHislS
BOBOHBESS R SR TV B 5, FIRMERTF FOARSRIZEMAL bO TR, &BA1 L
DFV— MR, —BERRRL S VA NVEEERLZY, ZL{OFAFBRALTVA LERTES,

BIENRTF FOFBME & IERTF FUHTRMEA] & ORRLDE L REICARSER, HEEESGHY
RTF FICKE RHREHRELA SN, BE, BHEOKE Y ¥ 32 ROBESFEW CHEDRERT L
EIB, SEBYEHMTIIARIEES R VIBETH o Th, ERTF PREBAMEHATIZLIZLST
RELABEDEBZZEHTEL, TOMRIR. BRY YN BOBRWERBR & LTED B4I101
HHTHA,

KBS N7 EFRYORRRIA L LTORBIR, KES 7 BOEHMBEDO—2 L LTREMTS
a3, KERBO—OTHIEBOBEREW TH L4 45 DEHFE S EWRFEABEO S, LEER
RETHB, AHRATIE, 44 7 ORWKBBWE MALIET 5 Z &1 &> THROABEHE b o 72K
PELETHIEERM LIz, SO0 5 ORBWIIMEAEMOBINICE-TT =/ —VERIHLRD,
AEBREH &3 Uiz HIBMEER OB ERE LR, 40 5 ORI S HBERTF FL AR, 284
dEDFV— VEBRER., 7V -STVINBIURA-—N—FF> FORBSEL EHESNREZIZ -
THRMEME REL T ERBENT,
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Soybean protein

sof 12 "; w0 0} hydrolyzed with protease
g H centrifuged :
¥ LR}
2 H Supernatant
i 3o . 3 ¢ - fyophijized
& H [— dissolved in 50mM HOAc
5 ? i separated by gel tiltration
on Sephadex G- 25(50mM HOAc)
*° § : — lyophilized
Q 8 -
% s 24 £ ° s % 24 Antioxidative peptide fractions
Hydrotysis time({h) I— separated by RP-HPLC
(0—40%MeCNin 0.1% TFA)
Figure 1. Time of hydrolysis and antioxidstive activity | rechromatographed by RP-HPLC
of B -conglycinin treated with five different protease. (MeCNin 10mM NH4OAC or 6mM HCI)
8 B N, A :prot P, .
Clipepetn, A preiease M. @sprotesse professs Antioxidative peptide

Absorbance at 2

QO:protease S,

Figure 2 Purification of Antioxidative peptide
from Saybean Protein

40

Relative antioxidative activity

Fraction number

2.56 AUFS at 230nm

antioxidative activity® acatonit @(%e)eme

Figure 3. Elution profile of § -conglycinin protease S [
hydrolysate separnted by size exclusion g
chr graphy on Sephadex G-25. ®
O at 2800nm, @ :rel netivity, «

]
o 20 40 &0
Yime{min)

Figure 4. Elutlon profile snd antioxldative activity of
fraction 11l separsicd by reversed-phsse HPLC.

E F1 F2 1
8 3
H k-
" = .
§ ] '§' Table 1  Amino acid sequences of isolated antioxidative
2 H peptides derived from the hydrolysis of
< | ‘P.’ < B-conglycinin with protease $
o
<
3 3 ¥ P1 Val-Asn-Pro-His- Asp-His-Gln- Asn
- P2 Leu-Val- Asn-Pro-His- Asp-His- Gin- Asn
© 2040 0 2040 0 2040 0 2040 O 2040 P3 Leu-Leu-Pro-His-His
Time(min) P4 Leu- Leu- Pro- His-His- Ala- Asp- Ala- Asp- Tyr
PS5 Val-lle-Pro- Ala- Gly-Tyr- Pro
Fij S. Elution profile and sutioxidative sctivity of Fi, F2, F3, : -Gin- Ser- Gl y- -Leu-Arg-Val -
gare F4uan(:lnl""5 cep:r.:le: by reve:-se':-phmzlg’l.c. Pé :;::_ g‘e?_ (S;:!;‘ 'l(';l”l{- ?:f:-:;(a_ lf:: Arg-Val

@ :entioxidative netivity.
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Absorhance at 215nm

oxidstion producls

—P e,

1

Absorbance at 500nm

Figure 6. Autoxidation of linoleic acid monitored by the ferric

20
Time(min)

Time(day)

thiocyanate method and by the HPLC method.
@ :sbsorbance, A:linoleic acld, O:hydroperoxides,

A secondary oxidstion products,
(=) (@
weHM LLPIW jepmrmemrrceony
UPHH [ERSRIT oy
LLPH PR LPHH
P ST WL bz
Pt EITTIVISCOSIENN  PLI ezaem
W AP tore
0 7 4 © ,.
Relative sntiont dative sctivity
TP YRR T ITYN
®)
P
ey ]
LN TR
4 [3
] [}
Relotive sniloxidative sctivity Retstive sntioxidative sctivity
© {e)
LPis1 pRESITERE
LHPH PR upn::q e
PO pxreecomn
. R
Ly Y P
i PYY przeveETze
e pmrmmeen Levy
Py ] LYY prerrmen
L0 =" T
) z 4 . ° 2 ) 3

Redstlve antioxldativa sctivity

Relative antloxidative activity

Figws B  Antloxidative scthvties of LLPHH and Its refated peptides.
404Mof cach peptide was used to mzasure sntioaldative

sctivity.

Peak areas(arbitrary unit)

Table 2 Synergistic effects of synthetic peptides on the

antioxidative activity of nonpeptidic antioxidants

HPLH Q.6 13.1(4.4)
HHLP e.9 16.1(4.9)
HL 8.9 7.42.2)
HLPH 1.2 9.3(2.6)
LLPH 1.2 2.5(.7)
PLHH 1.6 18.3(2.6)
HPHL 1.6 14.3(3.6)
HH 2.3 13.6(2.9)
LLHH 2.4 14.0(2.9)
HHPLL 2.6 14.2(2.8)
HLHP 2.7 11.9(2.3)
LPHH 2.7 11.4(2.2)
HHPL 2.9 14.2(2.7)
LPH 2.9 15.0(2.8)
iR 3.0 12.1(2.2)
LiPHH 3.0 9.3(1.2)
HLH 3.2 14.9(2.5)
LLPHHH 3.3 12,4(2.2)
LHH 3.3 14.6(2.3) |
PHH 5.8 16.4(2.0)

Antioxidative activity was evaluated using the ferric thiocyanate
The assay wos performed with 40 uM of peptides, 108 uM
of BHA and BHT, and 10 uM of tocopherol.
is the magnitude of synergistic effect:(Activity of peptide +

ontioxidant)/(Activity of peptide) + (Activity of antioxidant).

aethod.

5.7(2.3)  7.2(3.8)
5.7(2.8)  9.4(4.3)
3.2(1.1)  3.9(1.8)
3.4(1.1)  3.9(1.6)
1.4(0.5)  8.9(0.4)
6.9(2.6)  18.1(3.5)
6.2(1.8)  10.1(3.5)
5.901.4)  8.2(2.3)
6.5(1.5)  9.1(2.5)
5.2(1.3)  9.2(2.4)
4.5(1.0)  6.4(1.6)
6.2(1.3)  7.6(1.9)
6.4(1.3)  8.1(1.9)
6.3(1.3)  9.3(2.3)
6.1(1.2)  9.2¢2.1)
4.83(1.0)  3.1(0.7)
4.3(0.8)  6.5(1.4)
5.8(1.1)  5.1(1.1)
6.3(1.1)  8.9(1.7)
6.6(0.9)  9.4(1.3)

Data represent the mean of three replications.

The number in parentheses

Relative antioxidative activity
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Figure 7. Antioxldative sctivities of synthetic peptides
and nonpeptidic antioxidants.
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Figure 9. Synerglﬂlc'cﬂ‘xu of soybean
with nonpeptidic antioxidants.
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protein hydrolysates

@:hydrolysate, A:hydrolysates BIIA, QO:hydrolysatesBSIT,
A :hydrolysate+tocqpherol.

Tabte 3 Comparison of the antioxidative activity of
synthetic peptides between in an aquecus system
and in an AAPH-induced oxidation systea

Relative ontioxidative activity

Peptide Aqueous system -induced
oxidation system
WLy 0.6 .98
HHLP .9 .97
HL 0.9 0.98
HLPH 1.2 -
LLPH 1.2 8.9¢
PLHH - 1.6 1.03
HPHL 1.6 8.97
HY 2.3 1.1
HRH, 2.4 1.8
LLhd 2.4 1.3
HHPLL 2.6 115
HLHP 2.7 1.14
LPHH 2.7 1.18
HHPL 2.9 1.07
LHPH 2.9 1.12
He 2.9 1,06
[t 3.0 1.e8
LLPHN 3.0 1.10
HLH 3.2 1.21
LLPHHH 3.3 1.13
(¢, ] 3.8 1.08
PHH 5.8 1.38

The antioxidative activity in on AAPH-induced
oxidation system was measured with 33uM of each
p;ptide. M:Z,Z'-uobis(z-uidinupropane
dihydrochloride)
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Figure 10. Oxygen absorption in sn AMVN-induced oxidstion

Table S

system In the presence of 50u M of peptide.
AMVN:3,2'Azoble(3.4-dlemethylvaleroniisiie)
Os Conirol, @:#111, AIHLA.

Relationship between radtcal scavenging
effect and antioxidative activity of
synthetic peptides

Peptide Refotive Rodicat scavenglng effect
antlontdotive activity DPPH® o » 100
Control 1.4 .65 .38
LY 0.6 62 [ B 1]
it .9 4.63 . S
H .9 9.65 4 -
L] 1.2 ..62 6
tLpH 1.2 .65 S
PLHH 1.6 .62 W
o 1.6 0.63 5
Hit 1.3 662 S
HPH 2.4 9.63 7
L 2.4 9.62 .36
HHPLL .6 .63 L&)
HLHP 2.7 .63 0.36
LPHR 2.2 .65 0.36
L1498 .9 .6 0.35-
LupH 2.9 .8 [ 314
e 2.9 0.65 .33
113 3.0 .64 .35
LLPHH 3.0 .65 .34
HH 3.2 .62 [ 314
LLPH 3.3 .60 5
i 33 .62 6
Pt 5.8 0.63 7
LPHH(1006 M) 065
LPHH(1S8n8) .45
LPBi(200uM) 9.65
Tocopherol(SouM) 0. 44030
Tecopherot (100uk) 0.24(62%)
Tacopherel (158uH) 0.08(23%)
Tocopherol (208 M) 0.985(92%)
Tocopherol(250uM) 8.95(92%)

Peptide concentration were S8uM for 8), 33uM for b) and 49uK for c).
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Figure 12. Antioxidative activity of okara boiled

in water(Q) and in 1IN H2SO4(@).
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Table 4 Relationship between metol ion chelating activity
ond antioxidative octivity of synthetic peptides

Peptide

Relative

ontioxidative activity G

Retention time(min)
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Figure 11. Reversed-phase HPLC of LLPHH after Incubating in

queous ethanol solulion contalaing Unoleic acid.
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Figure 13.- Change in sugar(O), protein(@®) and phenolic
compound(A) contents, and pH(A) in the okara
product during heating at 100°C in water.
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Concentration(mg) Okara was (reated In boiling water for 12 days. Fractions of

9 ml ench were collected, A:refative antioxidative activily,
Ditotal phenolic compounds, O: absorbance at 4700m,
Flgure 14. Antloxidative activily of okara product. @:absorbance at 2800m.
The products were obitained after bolling for indicated periods.
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Time(h) Figure 17. Synergistic effect of okara product on
antioxidative activity of antioxidants.
Figure 16. Antioxidative activity of okara product The synergistic effect was measured with 500 i g of
in AMVN-induced oxidation system. product, 100 & M of BHA, BHT and citric acid, and
O:Control, A zokars product. 1041 M of & -tocapherol. .
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Figure 18. Scavenging effect of okara product on superoxide. ' (me)
(#): Enxymie system, (b): Non-enzymic syste: )
Bolling tne:, tday; @ 2dugy D":nr',b;;- At2de Figure 19. Scavenging effect of okara product on DPPH radical
Aday; Y: &,12day. Bolling Ume:O, Lday; @,2day; O, 4day; A Sday; A 12day,
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