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Summary

The conditions of extraction and purification effects of domestically produced
rapeseed( Brassica napus, var. Youngsan) protein were investigated, with the
physicochemical properties and functional properties of the purified protein being
examined.

As for the conditions of extraction, the solvent of 1% SHMP(sodium hexametaphos-
phate) and pH 8.0 turned out excellent.

The content and yield of the rapeseed protein were 75.3% and 37.1% respectively in
the case of the acid-washing twice, and 72.4% and 42.1% respectively in the case of
the mixed process of acid-washing once and UF(100K) concentration. In so far as the
effects of purification were concerned, both the process of acid-washing twice and that
of the mixed process of acid-washing once and UF(100K) concentration proved good.

With the protein yield and the elimination effects of glucosinolate and phytate put into
consideration, the process of the isoelectric precipitation(pH 3.5), acid-washing once,
and then UF(100K) concentration of the extracted protein turned out effective in
purifying protein.

The UV and intrinsic fluorescence spectra of each rapeseed protein gained at every
process revealed the maximum absorbability at 280nm and 345nm respectively, and the
protein extracted by the mixed solvent of 1% SHMP and 0.25M EDTA brought about
some blue shift with the relative fluorescence value shown considerably high.

In the order of the acid-washing, the UF concentration, and then the mixed process
of acid-washing and UF(100K) concentration, the degree of yellow color in the

processed protein was gradually improved and its surface hydrophobicities increased.



The analysis of purified protein by SDS-PAGE had nine bands revealed, the

considerable portion of which were of 1.96~1.59X10' dalton molecular weight and the
rest of which were of 3.25~2.48X 10" dalton molecular weight. The protein extracted by
the mixed solvent of 1% SHMP and 0.25M EDTA had few bands of low molecular
weight appear.

The content of amino acid increased a little more in the other processed proteins than
in the control where only the isoelectric precipitation was made use of, which decreased
considerably in the proteins extracted by the mixed solvent of 1% SHMP and 0.25M
EDTA in general

The protein extracted by the mixed solvent of 1% SHMP and 0.25M EDTA showed
the highest solubility, which was quite different from that of the protein extracted by
the solvent of 1% SHMP. The better proteins were purified, the lower the kinematic
viscosities were in their values.

The foaming properties were scarcely different according to the processes, and the
emulsion activity indices normally increased according 1o the degrees of purification with
those of the protein extracted by the mixed solvent of 1% SHMP and 0.25M EDTA
being considerably low.

As for the calcium precipitation, it was a little higher in the other processed proteins
than in the control, and increased by about 30% in the protein processed by the mixed
method of acid-washing and UF(100K) concentration with the reaction to calcium being
sensitive.

So far as the properties of heat coagulation were concerned, they revealed high
values only in the proteins processed by EDTA while they showed considerably low

values in the other proteins, with the properties of heat stability revealed high.



When it came to the absorbabilities of water, they measured on the average 0.33g/g
protein in the other processed proteins but the control. As for the absorbabilities of oil,

those in the other processed proteins were 5.5~7n(/g protein, a little higher than in the

control.
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BIE A W

HHRAD 2R3 ofEel RME o ERUE 53 BAHREERY Mz E3A< o]
i Fdd FAz ®RESZ Ao o2l £ AER UEEQ BUMESES R
2 BEEME Y WEEFE ol $astdn dEAnE AR, BPMRHES BHLSERE &9
sl mFfERS, EHlaHE A S B2 vHA o $89 HIR o2 Qid HAEzd R
mEBEEE T Y BRE A% A A=t 8751 ok @A H{2 X", 9F,
R siutetrl4 5 ahiERS A ol&ol ¥ B #E3 Adsln gloh. o FelA
E KUHBEL ofvlxal K HelMds 43 GHREAHRoZ A BHHHEAHES vl
o shAel AT, Rt AFTA. BRME T BEMC $4id BHHMEAES HE
Al REMzA 7t ol o/&5Hz Uck(Kinsella 5, 1985). =¥ mFEHEAHET HHAI
Az B BEEME eld $43e] @A glol (Sosulski, 1983) olol =& FAlz of
E3toll oY AT7E AuctE FAoE K AFA ol Bid] AYsT e, I
A ofA olol oy BRI IEFY AA el

M= WHE £E= FRE —Wald ol MWL dov, Fayd RAMBERE T
sttelct. 22z MFEEAA ZIES AL & Fo mhRME oF 43%e JHAEBES V%
e dA Y R HRE va2 o&sn v FEd B3N o1y ARK
BARS2E o&5A X3z e AAelch. v mEHEARAEL o Lo mERES
HEel IR ool kel methionineo] F43HAl ZArsle] 9lov 53 lysineo] F¥-3A
=9l (El Nockrashy §, 1975), olvlx4t #ifkel MR F 713 +4¢ &AHo:=HT
(Sosulski, 1973) &dejd ct. =¥ Sarwar 5(1985)¢] miEMEAES ot o2 EBAH
= BRE @E st vla EHY A ot mEMEOES TFG hE 2
HYERA A Aol d HEH ¥os $4380 $FEAHEQ caseindte 2 FHEC Ao %
o 3tgdct. E& Sosulski(1983) = RMBRY BHE dAME K5 3 MM, AEHE
. KK Sl XEHEAH 2o 430 st 23y oy $44% AT A+

AE 73t mREEEC EFEA offd AYE L AE olFt LAl AEY glucosin



olatert Zfslel Adx. =3 MEEHS WS Assts phytatert gol GRS 97l o
<olct(Erdman %, 1979: Clandinin §. 1981).

MEEY —BESES v I EGES ALMol ok 40-48%, o Efiol 27-36% HEolv
(Ohlson=} Sepp, 1975), HMEEGEL o7l 22-30%elx, Bififaels 35-40%7F §o1 el
ol e HAEGEC & 10% FE AolE weolw QIh(El Ndckrashy, 1977 Yang
%. 1978: Sosulski, 1983: 7% &. 1990). =& ¥-% of# &fistv A+t glucosinolatert

e

thidglucosides®} 72 &9

o

njn

4 Wastn oli-dl, MRl ulel el gloy oA
2 7~12mg/g A= &4Hs 2 Uch(El Nockrashy, 1977; Sosulski, 1983: 7+ 5. 1990). o]
glucosinolate= PJAMES] myrosinaseo] ¢]8] 5-vinyl-2-oxazolidinethioned X § 3= alaie]

MmHEMHEEE MAKSRESl] (Van Etten 5, 1969}, NF=} BiRER ##fEol FolE odeosln ik
£ AshAlzlch (Appleqvist S, 1967; Srivastave %, 1974: Elfving, 1980; Vermoral,
1988). ¢l glucosinolated = A3sl= #b¥ o 2= glucosinolatert 2 MA S BEHWES A5
A BEA7IE vy, R myrosinased ANiEtE{b4l71E w4l glucosinolatert EFE] el
XA B MAEE WRBEISE FHEEMU v ol 48 2ok Rutkowski(1970) & 120
T BEFE 4 isothiocyante?} 5-vinyl-2-oxazolidinelhione? 50% ol4S HET 4 d4
ou, KEMERAHEES /30 A4ty slsdch Sosulski §(1972) & ThFEEE 3% %
b #L FolA @otdle] myrosinased MiFEth(L4l7l cofF 0.0IN 443 Ued B@Eow
60Cel 4 &AES #hiliAl7l 23 glucosinolsted] of ¥-2-5 A 4 AL, Bhattyst So-
sulski(1972)& ol&&A +A}UEF BRE AH&3led myrosinased & MEIAIA 4
AwL T mMiEe giucosinolate®d #FEMOZ AW ¥ 4+ oo raudddch =¥
Ballester §(1970)2 A-&ol4 14417t F< & fild & cof4l (A2 Fob 23 filists
oF 77%9] glucosinoated AHAY 4 Aotz wwsgen, Owen 5(1971)& ¥ il
F. A3 UEEF BRSEZ UBRAAA doldl mEETIRMWAN AL o 90%9 glucosinolater}
A A=t 3tgdct. Diosady S-(1985)% 2 cjob4d ollel-% 3} hexaned] fhiliE glucosin-
olate® 50%7F A AHEYT g2 ole xxT o ulz} ] FA&sichy sedct. #¥ Sosulski
5(1984)< F=2 g 4= glucosinolated] HiNig 2%7 =2 Za4lziod HAES o

Azl EAo] A o] HA wHEE ZAAol rtr Fger, Fklund 5(1971)2 &3
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el g& A3l Hlistde = oF 96% Anderson 5 (1974)& &2 stz cof4) 4
st422 Aeld 3 96%e) BEBHRZ AWSTE HRIAch dAAA wxd A F ¥
4% glucosinolate # 7 %4& Thompson 5 (1976, 1982) ol % ¥ SHMP (sodium hexamet-
aphosphate)ell 2l&t #hiliqla] o] weel ¢3twd, 2% SHMP ol o3& fhiliol 4= of 98
%2} glucosinolatet A A5 x, 1% SHMP #&tfel 2§ filidiMdE Ao AA=Y Y &
GRY F7HE oz p3:Ea 9l

Myrosinased TiEt(b Aoz mEERAEY BHE AAse s KRR,
Reynolds$} Youngs(1964)& ¥& #HMetal o 80C 2ot o7 ¥ &xol4, Belzile &
(1966) = MPAREEES] 2% myrosinased] FEbe B oA mFEHe Bt AAE Ly
st 1, Appelquists} Josefasson(1967)& 8%2l Ki& &H s mEES myrosinasex 9
oCell A 158 Sk meagtoas s TiEHt sIckz 3ok Eapen 5 (1969)% 5.2%
ok 6.0%2 AHET AHIT At MEES 3F T dAAdM mpy Az BFEE T
FEMEAL Slddou mEKel s sl wobn shdch e BB TiEtktel iy B
geo) oS EES KEIE AR AF mEMESAES MEHeY BRN. BED
Edo] olxE HEY BES BHAE A FAY A olFoFc

mEEe] REXRS Betd glucosinolated: MAsE wyez sjudelids Towerst

e

Candlef, ZlcolAt Bronowskif, 5olol4+ Erglufi 3 glucosinolate G#el %<
PSS AN Wou oA AREeR ofdtvlde 2 BE F&AAk T U4
o] olch(Sosulski, 1983). H& AvictE wE¥ dtEiigel AL Canolatio] Asiol ¥z
A ypHEoz FuEsln Uk Lee 5(1984)E glucosinolate &S AA WHAE &M
A7) oz HEBMA FRE MY (Lee 5. 1980 AT7stn glovt, of HFEBHY
MEMR e B V1ol Ax R dstah AA oba 32y BHRE ATA XIHT A
oh. 7 2(1990) 9 BRAE MG glucosinolate & B iol w2 Jp3iKel Conola
fEol HRES = o2 |3 Halafid <4 glucosinolate & &) 7.3mg/g22 of3 A
3 ARl ATexal 23z Aok whebA glucdsinolated) BERFEE EolZl AAMT
Br71Hor HEBM PR D)Mozt EEEMUTELS AASwdl g HEhd
o wgjo] Ut



MERMel= o 1% F=9 el Aol dedl. o #E F9 70%%E phytate 3 phytin
of 2%y Az, veixE Ca 3 Mg 57 29 ¥z ZAgc(Finalyson,
1977). Phytate= i3REEES WHREES 244170 27 HERYW S PES
#(Sosulski, 1983), phytin4d #5& JFLBES L3 FelE olos|ed, Mg, Cu, Zn,
Fe &9 2 ®HBH 53 AEM 259 RKE A9, 48R veldD 24
fEHinelel sl R4 glqlel =7l #ch(Erdman, 1979; Brooks$t Moor, 1985:
Erdman, 1979: Khanz Elahl, 1986). Hartman(1979)& ®2 At 4£< silis) 3 %
pH 11.6. 28Col4 =2 Hhiliths thBAIZIT ELHHY BTG 28 phytated A%
¥ BROMEG (ultrafiltration: UF) 2 #8sl<d phytate &S o 96%7= sAY 4 At
T 2mstm glch Omosaiye9t Cheryan(1979)& £ATS Mili#ke 23 UF @Esld 95%
9 phytated A% 4 clctx s1govf, Brooks$t Moor(1982)& ol&m ¥4 EE 3
224 o 96-97%9] phytatert MAsIYctr 2ot mEHELENA Itge
HREEEE 2¢ Aol polyphenol®t g =3 o-dihydroxyphenolic acid= o-quinone
o2 A Astsjeid g oz HEHES ™ol o] F Y= (Sosulski, 1983), &t
R ogHEe} olem YA JHE F4o AA¥224 odihydroxyphenolic acidzt ZpEeye
2 AAs] NEEAES M3 Fol HFsIck(Howst Moor, 1982). MEHEAES &
AEEARS2 o837 A BAHE MLz olf HE4Y o HsKHmd BT
T AAsE el Wy sjojz ol g}

Eklund 5 (1971)2 10%2] olek-&g¢ Abg3te] 4879 vz =He HAK BT Ad B
fas 23lev, Giraut(1973)oll olstsd 10% dshvteg B 0.IN £AJEE BR
o2 77 HEES KL 3 oJAET 0.IN FANAH(PH 3.00% 10% A 8} 2 AL%HE (pH
6.5)22 2xhAl #ig AIAE w dolx BEATS MigE 24 80.67 85.8%cldn, =&
obvli: Al @R GEel WetHckw ¥ msladch a2lm Sarwar 5 (1975) ] sl ahiEsy
HEHS obvlixal olgol =Hd MTH#F st hEMST 0.2% FAJIEF BROoZ
HEHES milisld 2738 0.IN QABEcz URAA 2 BAEREGY Fo= 29
M3kl Al R} lysine, valine, threonine. cystine So] Helcin ®nszm Qct. An-

derson 5(1974)% =Asla-42 ERES MY wl glucosinolate 4 Ee] 0.3mg/g

_10_



7z grolm ot 4k3t®l &% obu]k4lal methionine sulfonee]l AA=lo] HBEHES HRM
fHiE7t 498 £4sidctz pasn ok El Nockrashy 5 (1977)% Yang 5(1978)2
oyt Grbelmmil ol 2%l (el sl Al™e] 3, glucosinolate TRl HE MK
BHe oWt =¥ Thompson 5(1976)& FHe HAHE MILEHEY sodium
pyrophosphate © Al 2%<2] SHMPE }£3le] pH 7.00l4 23 Hhiligtez A 97%71x HEA
B HiLz®EE F7HA72, glucosinolate® 98% o4 AAYLz A ojHe] nuH Hz
2o ¢ ks RES JHA BAEE 2§ 4 A 2B ol 2% SHMP B
2 Mg SEEAES K53 Bakel 27 12.2%% 3.2%2 EobA, ol 20% Ix
Sittel 4o oA FAY A7 BRIEX d4E zelsigder Aus dAs F4 Utk
ole{gt wAL s/HAst7] $48) Thomson % (1982)& SHMPY BEES WFoi4 HEsiadwd,
SHMP @K% 0.25%% #23I9¢ = BAE 4R 2o koo 44 $hod, =
FkEs BEEARMY KR Aol SHMP RES 1% 3td Hbillsids =7t of &%
2o, glucosinolate® A9 FHsZ AR oty pasn ek olek 2L WE A
5(1990) ] HPAEMIEAN Bsted A&y AFAE Ao vy AAE bz Ao
EEES i o el UF systemd] #g #HE3& ol 3L BHRE 7IdE & 2
s BFFEEel A2 w3 AYs|m g=d (Omosaiye®} Cheryan, 1979: Lawhon %,

r[n

1980: Von Bockelmann %, 1977), Diosady §-(1984)2 &2 ZHHES miligt ¥ 239
UFg A7 A3 95%e BEES fibsl 3 4 Adxded, 91%9 glucosinolated AA3t3
ch. Tzeng 5(1988) 1%°] SHMPZ ZERES LU ¥ oL FHRez REsA
glucosinolate M@= BEHEEL AAST A UFe diafiltrationd &3 #IE4E K5
FHESE AAY F oA dolea B4 §3 A2 4 phytatest ol I SHMPE
AAA Ak ol ) KB A o 90%e BAHET &Hs. glucosinolatest phytatest
Ao AAL g Az fee oby AY SBEARES Lo 4 g ad ol
ub e EAHS LR o glucosinolate BREER SolM F& BRI dAsHAT TH ¥
oA EEEES FT7hE ASA deld FFH el HA ot

mEEAEA AE PR RS A= B TR #lHed 1259 13,0009 EHFEE
7bAl 1.7S #isrol sl gl (Sosulski, 1983). = % Gururaj Rao 5(1978)& &5 F&E

_11_



#r(128) = EHFR #H5(1.79)L &£ BAEY 27 25% 70%ol sizgicts wnsige
o, 28 BEERAEE 13% F=o RALHE afste dved, 2 difo] JEEEE 5o
Aotz 3 gct(Amangt Gillberg, 1977: Finlyayson, 1977). B. junceas|] Hhihi® EEE
FoAlA ESFE ZAHA A$(2S), UV RERE S 278nmoll 4 peako] =, 288nmell4 shoul-
der} 2lslx, BEIHADE 23 E 7o) MBI 335nmoll A KK, far-UVel %4 201-
222nmell 4, near-UVeQl 4+ 296, 286, 267, 290nmeilA peak® 2 ch(Venkatesho}
Rao, 1988). =& ®4FR HEAEU #$(12S). UV BEELE 245nmel 4 peak§ iebu]
Ax, EREE W=l HMNAEILS 325nmol A peaklt}(Murthy$} Narasinga Rao,
1986). K5 TE EOH &5FR BAHES Uvel EHEX 2%ezo i e 259
43 #87F of27] of olct(Venkateshe} Rao, 1988: Gururaj Rao$} Narasinga Rao,
1981; Murthy®} Narasinga Rao, 1986; Schwenke %, 1973).

HEE BEMS A%E MIsAY Agsis Fodd AREAEY 98-S Auss &
ez A fFHe RHEA HES vlAdd(Matil, 1971). ML KFofk S8t BRM
B oA, AFA, mkg, s, MSHE et BB 5 (Nakai®t Powrie, 1981)
< LI o BAEEY olfdd HES olidt. WAEHY @EM Jods: BT 5,
ol¥. pH, {BRE, M{Li&5. FER5. Bk # 5ol 2t

Sosulski(1976) 7} #h#Eet KGHelA s4kshde § o2 iy MEERAHE o BEAK
o BREEME] FalA PISEY wioll ot Yo HEMC KEEAHE 2o $439od,
MWREAES] Mol ZA HA H4E Jeldo]d a2 olfel #IRE wHE A Zozm v13
%ok Thompson 5(1982)% 2% SHMPEZ mh¥RFIES #LY ¥ 2 BEMS 2489
o, A#oiot TEMECHES THEMEAES o ® hERZ afstn Ao, KSRKHLS
A3 vzyg & gdoz e, mERMEAES KHRKMS thiEmpd sl 1/2,
RESEEAHA vl8ME 1/4 A% Add. mRKMS MmERMEESHEY mEMEEAE
olvt Il vl Fhoo, miMtER KHOMKMES A MEMEEROE Mg
Brel cof& BEEME LS Sosulski(1976)o ol3) 2vsl @Ml vl $43iged, mhER
REAHELE AFTTEMIAY HARAES A9 HEYoz4 ia RERo2 A4 7%
3 Aoz uvelwd.

_12__



Thompson % (1982)°] €2 mMRHBEEE MILAE =it EDTAE Hmsld mthHsiA&
ol @S viad A, 2 mHistdE B fols EAEESET phytate F&ol
77t 68.9%SF 6.3%2 EDTAE #Hmsted Hligt 299 85.2% o 2.2%< w3t FEL
chd wtet, dUHE AT MR GE T BEEdAY 4% Aoz velxty,
oulx At G&L EDTA® Hmsle Mg e «f AiHez 4o Naczk 5 (1985)
< hexane® R uol42 Hilligh Canolaael BfEtEE ZAstadtdl, o] Zztel 9sid
hexaneoju} e uol42 HUIRE e KoRMkitol s #E Conola¥y 2ch o
1530% 35 $%T, KEH Lo Y4 FUch =3 MRkl ML FTdolsE
Higt Canolafae AT Y WEE Canolafel u|3led o 3uj7} ¥4 Yelxtornd, hexane
olut kE etz HLE mhEERel oAY YA HHE Aolst A glded, WK
Canola ¥t HEXTH 2ot 47 @A delutn, AFEL ALsidod AFLTEME
AT R Canolafict F%ch. M= ch& okl phytate(0.9-4.6%) % &Hsz
v MREEEN AYEARC A BEME 2% A3 (Devst Mukherjee, 1986)e 9
B, BTEZE KOWHE mRktE AZTES AFTEMIAN #HEL 24315 o
HE o AYHLEML #ELG 4% 434 v #4348 Jebldd. =23 B3R
phytate #MEHEEHEo] HAR phytate MFTEEELcH APUH Hifo] ¢+43ctz 233n
At

€ Pigtel M= ahdfel A BAES milse HEEARS BiEsr dsid o2 4AF
AA Axsln e EHMESAES Mk 3 MILBE siblERg So A= 944 M
¥EAHY HHERSS2 Tl glucosinolate ¥ phytated 7153 & Fol7] $sld B
tt#kelt UF systeme] A§ § o2|7ix] whiigd vlagozd ofF THipEol AAH
STHREEES 2¢ & do e sz g 2y HRY SEEATEY BB
A UV 3l EfREEadEey], ROE, REHAKME SSE G& SDS-PAGESH %
STR otuixAl R T MESL, =% HEERAHES BEM 3 pHI BRE o BN
B, EEE, ZE o BERENE kS 3 BRKkH 5% FAdd AREAEZANY BE
B Hrtdat BRBH JES $44717] A% Zl2A4E 2 dolrlM mEEARY &%
FHE A TN oy REE AT d 2 Sl Ut

Jjm
JiN
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B2E OME Y KK

1 ##

BiNEN A Aol 73 w® Brassica napus, var. Youngsanfi-& A1FolA Flilo
FEels 2ol BWME Agsted o l0meshz BFEY ¥ AUz ZAol A8 2AL A
Astn ALolA MFEE 1Kgol oH3le n-hexane 204 7}shed 4907} BifgS 43 9123 3
Rigsle, Azx mEHs obA 60mesh BiEste] ahFEHE)E 150l RH2 A&t

2) EBRS mFE

HILEME BEERA A, SHMP(0.1, 0.5, 1.0, 2.0%). NaCl(2.5%). H,O, CaCl,(0.02N),
1% SHMPS 0.25M EDTAE HESIHEd o Fold Hhilife] 43 1% SHMP, 5%
NaCl, H.O, 1% SHMPs} 0.25M EDTA 5& 2 B milll #e HEesigdo, sl pH
< 7.0% 8.0°% ¥ AAlsidc. —#d EAEY MLTE: 24 $(1990) 9 =y
of atel AAlstdch & Kol BgEel RS 1:20(W/ V)2 sted 4ol 1417 Fob
Hilligh 1A b=l 10 10(W/V)eg sle] 3087 Hllisted & 234 HiLES st
2C. 10.000xgoll 4} 20¢ &<t ELSrMsted LEES 2ot o LEHS SEUR(EH 3.5)
Al AA Q& REAES AEAK(H 3.52 23] #%hiEd %, o4 H@K(pH 7.5)0] =o
A BEMEEE G 1 T#LE Fig 13 2o

3) MHMHEBRS BEFE
miliEREAS BRE st FEULR Ml UFBM 9 Mtiks UFR&GES EASHE
EE S =l ZREY BRORE vlzsty] fsted. mEHp 50g$ 1% SHMP &# (pH
8.0) 10l o A afejFwia 147 Fob 13 fhllizki, 2T 10,000Xgel 4 20% %
ob mLSMI AT, 23 #ill 13 il BIES 1% SHMP 4% 500meell of4l 2 dets)
WA 30 < HhLEtT 2C. 10,000XgollH 2087 &L SrEEsled 1, 23 LIRS ¥stod
(1,600mf) ct&3 o] FEERE AU
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Defatted rapeseed meal

Extract with [ % SHMP two times

at room temperature

Ist extract for lhr (meal:buffer, {+20 w/v)
2nd extract for 30 min. (meal: buffer,

1:10 w/v)
Centrifuge (10,000g, 20 min)

[ 1
Supernatant Residue

Adjust to pH 3.5 with 2N HCI
Centrifuge (10,000¢g, 20min)

[ ]
Precipitate Whey

Washing with dist. water two times (pH 3.5)
Centrifuge (10,000¢, 20min)

Dissolve and neutralize (pH 7.5)

Freeze drying

Fig. 1. Preparation of rapeseed protein,
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19, FHUAM(PH 3.5)—hF(pH 7.5 —HEEMECIE

FEUE—13] FEOENE(PH 3. 5)—rrfn—R7E iR i

FEUM—23] FERlE— R~ B7E SR

49, UF#d (30K) — S H U B —rh FI— B2

54l UFig#a (100K) — S EA B —rhFI— B2k

Gl BB —PFI(500m) —UF A (100K) — 7 Mist im g

7H. HENM—13] BT (500m) —UF G (100K) — FZE RS % 1%
8dl. 7z TR Rml—shh fLEM(1% SHMPSE 0.25M EDTA)7F o &.

o
::.i‘_

w
a3

olde] EETRAM F¥TWURS 2N 44 BHHoz pH 3.52 ¥ F EUHEEC
10.000xg, 20-2)8hda, Mhdksd SAES BRAUS0R) N 2 delgh 3 IN 448 e
B2 pH 7.52 MES ¥ pigsitkeledch =8 MEpEe MBEAHES 150n K@K
(pH 3.5)of ¥ Ultraturraxhomogenizer (Karlkolb, West Germany)& A1&3ted 10, 000
rpmoli A ok 2% Fob AA3 HEbAlzl Fooha] GLOMEE(RT, 10,000Xg, 208)35Hch 14
LRz 7ol FRWURAIZ e HWOREE st 2, 34 (RS Mt SRS, 4, 54 TR
< UFRMDHRS, 64 [ ZTUR 3 UFEHGES, 74 LRSS Mit#s UFEsE

AzRE, 8 TRE MM 1% SHMPo EDTA @ Ee vz EEslsch

4) BR4 RiBZE (Ultrafiltration system:UF system) &H

BRI RN UFBH A3 BAEBES Pellicon Lab Casset System(Japan
Millipore, Tokyo)& At§3ld T2 BfaAe = HMAsIYT, Pelliconf(membrane)e 2AF§
5 FERA (nominal molecular weight cut off) 30K o 100K& AMg&3l%oo], MARES
240crt (60ct X 4) &2 ol A3k staln, FLBEEIS [LREe] 2ke/cie] SI=% ZHsled 13| UF

BHa A7hS mEEBRS $37F 50% Paw wiab Aasiec)

5) JMF¥AS| RISHARL

Ko, Rl BEHESES AOACHY (AOAC, 1980)o1 uhet Al4lslgch,
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6) BEEHES glucosinolate & phytate SRHFRE

A¥ el glucosinolate 4E-E Watter®l Young(1976) 9] utdoll u}e} ## iso-thiocyanate
o} 5-vinyl-oxazolidine-2-thione(5-vinyl-OZT) && WEstsdct. & RA¥ 50m-s FHEsl o
Alg o] Y1 thioglucoside glicohydrolase(myrosinase) 6mg/mfS &4 & phosphate
citrate 2@ (pH 7.0) 0.5m¢%} methylene chloride 2.5mf5 7}8 c}& ALolA 247+ %
o et mASHEAZCE o] REMET 1.000xgollA 2047 ELHEESS TES
methylene chloridef@S #%stalct. # glucosinolate &S methylene chloride 501¢ %
20% I otA oekZ (B R uot: FaolrkE, 1:4) a7t EAUE APl ol 50
Cel 7wl 24175t m2h, SHA 7} ob5 235, 245, 255nmoll A o] GfREE F-8] AlAd
stafch ol HEEE YT uotd olElg 3mell methylene chloride 50105 7}8 Holcl.

# glucosinolate & &S o3 Bl 23ld # isothiocyanate® ¥ 4|8}t

corrected O.D. =0.D. s — 1/2(0. D. 5y, + O.D. 15)
# isothiocyanate = Q.D. ... corr. X (28.55)

5-vinyl-OZT ##- methylene chloride 50¢(§ 95% o8BI a7t Eoldls A€
of el # glucosinolate R PEF 2L Yoz T Hc}. 5-vinyl-OZT &L o
o2 ol sl

5-vinyl-OZTmg/g sample = O.D.,,s corr. X (22.1)

2} 4 51 myrosinase(thioglucoside glucohydrolase):= BB MI1(1958)] utol| o}
ch& 7t el Bigste Ab&stdct.

#AA 10008 HEsty 7)o H@AK 300n 5 7Ha obg Aol A homogenizer2 30%
sk ol AE 1417 < #AFEY ob% 10.000rpme-z 207t SEOUSEES EF
e Ratn oo [MES 80% ost-E-& Himsidch o714 Aol ¥ k4l 10,000
rpme 2 20% 7 AR Ao 3ulge] 90% oiekg ol AP A7 & b4 10,0
00rpme.2 2087 WO/ Ml 2L thilEms RmMAK 100nfol BRAAS. ol /L -40Tql
A BEREEE AA REGRS Bmyrosinasefy e 2o o] AL phosphatecitrate i
@ (pH 7.0)ol mf% #myrosinase 6mge] MEE7L 5|= & AW A&t
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AKH19] phytate HEE Wheelersd Ferrel(1971) 9 ubioll olet JEs A Hi 3. 0g

T FE3te 3% TCABE 30méol] 3ol 302 FoF et 3 et 15m5 Hsld 6000
rpmelf4] 102 &t ELOESH L LBEKE 10n0e] BEEE Adgdd Y F4 dstA
2% BH 6nfE vheted FTEbellA 45% Fob AnEhdich. shel 304 M# Felz EER
oAl e 3% TCAS 3% HAEE BT 1-24% Fmstd At ALl
A F 6,000rpmell 4] 15¢7 Lot 2L BT 3% TCA K 10méol 78iAlA
BERESESL ohAl 6, 000rpmell 4 15¢ 70 &Lt 2 e 2w BEAK HEAlT)
T 15N #AbstvE§ 3ufE 7Hela EEBAE vhsted R0 20w S| sln EEElA
3087 mEa%t ¥ K (Whatman No.2)2 sty 60mfel EAiKEZ oeiw Aot Ed
ol 2 UBWS 3.2N9 =AL AAFKRSL Fod4 ALold BH T KEAE 73
o 100m =l Al EAHT. o] B SnfE Wisted A7 Febxz (100m)oll W & 70m0e)
BAZ BEY ¥ 1.5M KSCN 20w 7ist ENAKEZ BHY 59& 100ms ETAH
480nmel 4 12 WHell BRSLRES JWES ot EEfEM#RS Fig. 29F 227 phytatehi®E Fe: P
o] Zu|gg 4:6208 s Al4slgdch

7) UV spectra JizE

ABEAE 0.2¢F EFsld 47 Fegtxad Yo 0.1M sodium phosphate citrate & #]
®(pH 8.0) 20miE 7t3led SodA 1% HBEHEBEE HE2 ol F oh 102 HBEslz B
B (Toyo No.2)2 B3 MHS spectrophotometer(Unikon 860, Kantron®l)E Ar&3}
of 250nmell A} 400nm7t=] WRHEE-E PEst ot

8) BEHBNK spectra BIRE (Intrinsic fluorescence spectrum)

AEEBE 0.29%F IEF3to 0.1M sodium phosphate citrate R (pH 8.0) 20m/E 7}
ted A Foln o] BE-S oAl 10832 BiEstd B (Toyo No.2)2 #HT AT
spectrofluorometer (Perkin~-Elmer Ltd. LS-5)& A}&3te] 280nmoll4 S=A 3ted 300nmed]

41 400nm7hA o] HBEDES WESI A
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BAAE

RS IRY BATE HAEE 29z R MEdolel YoM fmE:H (Model TC-1,

Tokvo Denshoku Co. Lid}E *}&38led FEE (Yo & #lEsidct

100 FEERAK M (Surface hydrophobicity. So) IE

Toro-vazquezet Rengenstein(1989) 9] whioll wlab RMEEIE 0.20% LFEsted 0.02%
NaN.& GHsl gls 0.01M sodium phosphate-citratefB## (pH 8.0) 20mfel =o]m o)
& ohA 10 = FEFEsled 0.1% EAMGEBKRE HEolM MM (Toyo No.2)2 #HY
BEES micro-bluret W (BSA, std) e B ERTHEES 02500 W B A K o2 8mM
2] ANS(l-anilino-8-naphthalenesulfonate} 40n(-% 7}sled 375nmoll4] £ 4elg & o
chi A70nmoll 41 EIAE A0, 02-0. 25m9) & #13E A7) 0] ML LS Mws s fifREE R
A(linear regression equationjoll o}3{4 2o WS T 2 71&vlo] o Soyg

Tatodct.

SEBESHH 2l S-SEESRIE

Toro-Vazquezst Rengenstein(1989) ] ~duiell - wheb ABMRAE 75m95 1S Tris-glycine
AN (40. 8¢ Tris, 27.6¢ ghcine, 1.2¢ EDTAS JFHRAK 1ol Holn 4AMNES BHH
o2 pH 8022 fE)ol =ol o] HEEl 5M2l guanidine-HCl 5m'& 7}sled  Tris-

glycine #EHICE Al F37 10m's]A sted oS =iEco) E# SHE JlEe

dﬂ

o |
mlll urea-guanidine-HCl 40mi-g- 43 7. Ellmani{ZE(5. 5'-dithiobis{(2-nitrobenzoic acid); 0.0
S ¥ F A3 30F F 412nmell M VLS WEstd ot # SHEE MEe el 1w
ol 2-mercaptoethanol 0. 05='¢t urea-guanidine-HC. 4m(S d 7 A|@3bol ol 25Col 4]
147 &t EREE 4170 3 12% TCABK 100 713led of4] 1A Fob 25Col A fEiR
WEEE A17]7 5000X 9ol A 1087 EOhEEsted 2 L@l 12% TCA B SmE 7Hetod
A debdl 3 5000x goll A 1087 L5 EESE o 2-mercaptoethanold #hdEstolct. o) A

& 23] wiEsle] & el 8M FHESH 10wt ElmaniA#E 0. 04n(S 713l A ¥ 3
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3087 KB ¥ 4l2nmelld BKEE JEdch AHTol G SHIES S-S KGR o
+ Kol 23t Alabaadct

SH M/g = 69.98(A.,,)(D)/(C) (P)
A IBYERE C: A (ng solid/mf)
P:yaEl &aH X D: mERE

S-S RGOES g SHE & & SHE GFES Aol o3t Alabsiict

12) SDS-PAGE##R

SDS-PAGE (sodiumdodecylsulfate-polyacryamide gel electrophoresis) 74(1985)9 %
ol ubet 2 F4 130WX1Dx120Hardl slab A& =hEo TEsidch A9 AFWES
8% acrylamide 24 BB Zeolt 100macl= BB & pHE 7.52 REstddt A
EHES 20000(0.5% W/V)olod XK 6mAel EiE AHgsted 8417 Fab ALolA RBEAS
olch. BEBAS A& 0.25% coomassie brilliant blue R-250% AM&38ted 8417 b Hufadlz
oo e R (AEE EEBK 24 2:2: 1 v/v)E &3l AAA. SR
S ES 7] 95te] EHEAZEL Molecular Weight Marker(Fluka AG Chemische Faborik

CH-9490 Buchs, Mw. 14900-71500) % AH&-3tgleo], MRS Fig. 3=t et

13) ofoj' At SEAIF

RHEAHES olelx 4 SEHHE HPLC-PICO. TAG System(Water Co. U.S.A.)E
ol g3td Hrsiodch AMEEHE 0.3¢9% 6N 24 20mel g xol F olFol ¢l
dryice 9} acetone batholl4] MifkAl7|x FZEMZ S HEEste 3718 AAs T M4zl
EE Heln 110CE1CA 2447 mAKSFAESIT MASEY BABESHELE Sep-Pak C18
o8 FiEHEY F g3 2 BHoz SHsldln EFeteix4abe] chromatogram Fig.
49t et

1) Column : PICO-TAG Column 3.9a=X15m Stainless steel
2) Mobile phase : Eluent A: 20¢ Sodiumacetate-3-hydrate
600s:¢ Triethylamine

1¢ Milli-quality water
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M.Wt. x ld4

L O o ~NwO
p )

A

0.2

Fig. 3. Standard curve for molecular weight determination on SDS-PAGE.

A BSA. Mw 6 7x10*

0.4 0.6 0.8
Rm

: Obalbumin, Mw 4 5X10*

B
C : Chymotrypsinogen,
D

. Ribonuclease, Mw

Mw 2. 5% 10
1.37x10*

pH 6.4 with phosphoric acid

Buffer : Acetonitrile=94 : 6(V/V) Filter

Eluent B :60% Acetonitrile

3) Flowrate : 1. 0m¢,/min
4) Detector : M 441 UV/Vis
5) Injection Volume : 10u¢

6) Chromatographic condition :

Temperature : 48C

Detection : UV 254nm

_22_
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8.00"

— oufSF
2.87
E — 5L s
- C_
- — N3 PRO
*j 5.75"
o
D — — | TYR
S — — VAL
;.-)’ C KET
il —_— [:
§.62" E — Lél}E s
%— PHE
r — LYS
11.58°

Fig. 4. Chromatograms of authentic amino acids mixture for determination of amino

acid in rapeseed proteins by HPLC-PICO., TAG system.

14) pH3I BEE

AHEEHE 0.5¢% 50n09) ZK@BKol 54 o] HME IN 43hlego g pH 10.002
R ofg 2N dAler el pHE 9olA 270« mIfifEsiolct. o HES pHRE 2
A Hesled Aol 32 010,000X gl A 10417 ELSEESld 2L FBRES micro-biuret
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e WEsdch REH ERTMGS pH 9004 BHREE 100%e sl pHel Hig
REE GRS dehigich
¥R &

ARHRIOE 1.0ss P8t wleolAdd W ERAK 100mE 7F3te] 1% BREBHHRT o
o4 58 (25C) Ostwald WIGiTE AHE3sled WMKEAEY BRHEE flEstsdc

) HEM

Hsu & (1977) 21 ubwlol wiet HMAEAAE 0.59F S0mie] @AKol 5o o BHEK 20miE

Histed ultra-turrax homogeniger® 10, 000rpmell 4 ¢F 30x $oF & deldgt & Z4] 100w

rir

o ARl el 2 FE gliEstn AEdM AT WEYR F AT HEe $9E

frissted AE Trden chehdedel

. ) . Volume after whipping — Volume before whipping
Foam capacity (%) = - v '" T x 100
Volume before whipping

. . ) mf liquid released from foam
Foam stability (%) = -
= initial volume before \\hlppmg

Ol 44tk
Pearceg} kinsella(1978) wHol wuler oA FHiMhil(emulsion activity index), o=l
gtk (emulsion stability), o =™ ZZCEM (emulsion heat stability)-$ JWEsIA . Rk
FHEE 0.2¢% 0.0IM sodium phosphate-citrate Rz (pH 8.0) 20mfol =olx o] BHk
12m-% Histed slolAeo] Wi 8wel 244-7] %% 7}8lod ultra-turrax homogenizer2 10, 000
rpmeli A 202 FoF # SEE F o] ik 1 500(E Hsted Al@3bel Y 0.1% SDSHEE
1.95m' 5 7h3lod 500nmell &) WCREE HIEsted cb&b 22 Kol ofsted Al4bsiict

2(2.303 A) .
EAl = &5 010010
P 10°X 10

=R, C= HEHRE, ¢ =8OR EEEER : S5571%. v/V)



WA WiEME Yo e UHoz st # HLE F o] HK SmE Hshted 3000Xy
2ol EOHEESI FERS 2000¢ EEtD o7lel 0.1% SDS %K 2.8mfE 7hst

o} 500nmell A WAEES FEstdm, olFH BLEMS A 2L We= 3000x oA 5

B2 EOoEstd o

Gt & ohA et 2ol &L EEsl 200005 sl 0.1% SDS W 2.8n(F 7H3te 500nm

ol 4 Mg WEstAct

& FERE 20000 FRsled 80COlA 30¥7 mzhd cohg AalM K

. A)
Stability = 2—(2—%0%—— X 10*°x 107

18) s GEH

ol
=1

ZHe BEM-S 7198509 ol wel FEREAHE 0.02¢% 20me) EEKel ¥ o] &
¥ 8w Meted 60%2) o swiEHE(w/v) 0.133m0% 7hsted vortexgine mixerz % 43I
4,000% goll A 2087 ELHHEstd EE® T HRABESES micro-biuret $Rle2 JIE
shoich EEMEMMAR-S Fig. 59 Zch

19) RBEM

Kramer2t Kwee(1977)8) ubdel oz} RBEATS 0.5¢3 50me] EEA FoiA o
wHEE 10me st Agsel Yi 2087 E3EH1000) oA st Aol Ad ¥
o] HWZ 3.000Xgoll M 2087 HLHMse e LEE Fo HEAHESIEET micro-

biuret o g FIEsigdcl

200 k9 { ABEH

KSEIKDE Conway unit(WITEG) & AHg-3ted W Holl RHMEEE S0mge ¥ 970l
EEBAE Yol HiAste 4LolA 247 o BB F Axel RKH K7 B WEst
Ack. KARENE 1.0¢9 el B K73 BE o572 vepiddct

MR J) PEL Sathest Salunkhe(1981)9) el 2o 1.0¢9 BKel 49715 10

mﬁ_

i

Zt7zb 7bsbed vortexgine mixer® & A1, Aol 3087 FEY oS 4,000X gl A

_25_



0.7 1
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BSA concentration (mg/ml)

Fig. 5 Standard curve for protein determination by micro-biuret method,
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2047 ELHES e LEMS $9E 10w T3 AYelE Agshed WEsidch Mk
BHe 1009 Riel KD $447159 235 sz debdgic

FIE BREFE

1) hEamE ¥ —EESER

MmN A RAEL filstr] AsiHE BRSS milse 32 fMelA fhibsts 2ol
AAHolr] BAE KR Z71gch webd 2 KRolA fLKkEE Fol7l HAstd M
FES BHT AL AAY T Ao 4] n-hexaneo 2 fEHFAES AAY T
S wEsidoh WS MY —RoER IKRLE Table 17 ok BEEGES
MM whiEHe]l Wl ohab 22.5%l A 43.6%% F7hstAe e ol Sosulski 5 (19
83)o] g suichE Aol 35-40% ot ok ¥ e Jelldc =¥ oA
S WRedold M MFEA AL A MRS 45.2%cld AL AAYR @
o]+ 83.1%% odgdon] A oL of 17%% ZASAch AUciE MmEE FAH RS
olub o 2 22%(Sosulski 5, 1983)2 Busm ojd ¥ ol 43 MEEE 5% 3
£ oA JelgtEd o]AE AAE BANE mMRE ZA el AL Ao ot AW AA
b A s g AL Eav A A AAL dF @EAFAAE A TR

Table 1, Chemical composition of rapeseed and meal”

(%)

Moistire Crude fat Crude protein Carbohydrate” Ash Yield

Whole seed 5.04 41.62 22.5 23.78 7.06 100
Dehulled seed 5.68 44. 36 28.3 15. 24 6.42 83.1
Dehulled, 3.61 6. 42 43.6 40.27 6.10 45.2

defatted meal

a) All analyses were carried out in triplicate and means reported.

b) By difference.
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A B4 WESL olgslolol @ ez Azslo REEMLES $44717] Aty
goz mEEeIA FAE wEMez AAsE el FgEslolel ¥ Holsh =&

Sosulski 5-(1978)el elstwd ZAletel Foiodiz 7159 £4Z o

O

2st7] $1sted AAE A
AstAl Fw Z18e mibistAl si=d AR 3 Bl T el MR 25~35% FEE EobA
A fells EE OEe B oA slez e RAS mEEARST BWiEs) A
Ao AR BREMHTE d4doz ofdgs|ojol dctw wmaw ok

2) CHEEAHS

—REe 2 ahMIEEST Mol Bigel MN. MILES. pH ENBAE, Faxh el
HE 5 g BERTSe dstA ok el hilBgE s 3 de, BBER 5
< 5 4 don] MEBHNTA phytated A e 7. EDTA HWNGBHES 483t MiRE
FiEel shiiH-S Bgests odoh(Serrainogt Thompson. 1984). ubebal 2 §FFEel A=
WA E 2. 1% SHMP. 5% NaCl. 1% SHMPe} 0.25M EDTAE #fEste pH 7.0% 8.0
ol 4 Jhllistg oo 2 Ak Table 29F ok 2E fEliFMel oisted pH 0.704 ot
8.00l 4 fhiliko] T 7HE molx glol il pH 800l Hed ez Az & Hil
pHE 8.0 LAkeZ &g = o F71¢ ez oi4sn] Adaz seh ok (1986)2 pH 1L
5ol 41 94.5%, pH 11.02 il %2 =1 °F 90% o]4(El Nockrash®} Mukhejee, 1977:

Yangz Kim, 1978)¢] ¥& #hlllhRE vusiy oot zadze] steld shibEAES o

Table 2. Effects of variable solvents on extraction of nitrogen from rapeseed meal”

Extraction” pH 1% SHMP 5% NaCl dist. water 1% SHMP+0.25M EDTA

lst 7.0 57.2 53.2 40.2 71.6
8.0 65.6 56. 8 43.2 75.6
2nd 7.0 11.9 6.6 3.6 58
8.0 7.4 3.3 4.7 3.5
Total 7.0 69. 1 59.8 43.8 77. 4
8.0 73.0 60. 1 47.9 79.1

a) Extractable nitrogen % measured by micro-kjeldahl method.

b) Two times extraction as described in Fig. 1.
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4 9 lysinoalanine®] A4 7}5 4 (Friedman %5, 1979)¢] ol4=l~, =& pH 9.0 ol
A BEEe A™o] offolxm, EBk7t vskicht ¥ (Serrainost Thompson. 1984)
of ulebd RGP BEMS A BAE iles N del ohdetz 47
2 EEollAE pH 8.0el4 #ilistelch z2jn RAE fLS siF2 13 fhiidlA ol %o
AT ot 23 HilLelAE 13 HiliEe) oF 10% P27k of Loixz el 2xbAl #hil;
uhl g AAE S

1% SHMPE Lz Ewsled A8 2L 7 5199009 &% Z=het Thompson &
(1982)¢] ZAztol &g Aoz, (KA 0.25% SHMPS 0.5% SHMPS| HiE AH8-stod
Hig Aol e BAE mMLES Hotou SWHM(pH 3.5) st EAHES ol AU
o], EifEel 2% SHMP 4tz fhildh Z$% 1% SHMP A#z miliyd EAHY &2
£ AHelw, Ed HWUR - HEAES BE YA Hold o Hsztel ¥ REEE A=l
ahe} 1% SHMP ¥z Eostadch 2 EHold A3 FHE Fold EAE LR

£

2. 5% NaCl, 1% SHMP, 1% SHMP$ 0.25M EDTA B&®HHE £o2 HiliRel g3kor
b4 we ZAe 1% SHMPSH 0.25M EDTA {R&WIZA pH 8.00l4 79. 1%K 2, FHAHE
52 e 1% SHMP s A£319$ il 73.0%2ldl ol Thompson 5(1982)°] n2%
79.7% Bohe A velubel ol phEEfael T dkslol doigle WA = ME AdA 2
Bgoz Azmch a2ln 1% SHMPSt 0.25M EDTA E&HH2 mild EaEERS
HILRE 7 Edoy oA SEUM A7 F doixt EAHEMRl oF 3% Y=
Aehs) woroo] 1% SHMP S Agsted iy BAHBKS SEUR A= 9 &
BERERS 70% 22 w4 2L 4 Aoy AT £ KoM HRMA MUHFRZ A=
% SHMP 4z ¥Eisladch(Fig.6). =8 BEATHHL oA HOE mLBES FEU
B A7s TR EEy 2L AA=d T oA RERES Fa4A Fo24 T8
Ao PRI WELS 4% Y+Hq TRez Ao

rir

3) mHEARS WEBR

MFEAEY BE oM 7l2Hd 23E RAHGREM HEERTY AA ¥ M



100- g s 2o

90‘ El/A O/

7°
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.

2
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s | N / p
3 o
S 60 /
E b 4
£50 /
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*
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Fig. 6. Effect of pH on precipitation of rapeseed proteins extracted by various

solvents,
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HEES & 4 ook 1% SHMP %43 4435t pH 8. 004 #ilisdl EEEABKS HH
7l AAstel SWUR Mstdr, UFRE Mt o UFREGRA o2 mESINS o
e wmEmEREHY GE KER iy = Table 37 o

Table 3. Effects of acid washing and UF concentration on the yields of rapeseed

proteins extracted with 1% SHMP buffer (pH 8.0)"

Treatment” Protein® Solid N

Starting meal 43.6 100 100

pl ppt. only 72.1 45.7 75.6
1st washing 73.4 42.5 71.5
2nd washing 75.3 37.1 64.0
Concn by UF(30K) 68. 4 43.7 68.5
Concn by UF(100K) 70.6 42. 4 68.7
Concn by UF(100K) after pl ppt. 71.2 43.2 70.5

Concn by UF(100K) after pl ppt.
and lst washing

Concn by UF(100K) after pl ppt.
and st washing 82.4 10.7 20.2
(1% SHMP+0.25M EDTA)

a) As of meal.

72. 4 42.1 70.2

b) Processed as described iin the ‘Method section.

c) Protein 1% in products.

ogeiztA TR =tel g MEREE REHESN BEAHEIEL o 70% Biks: ¢
EFHSAT, 1% SHMPS 0.25M EDTA RAEHS &3S =izt 82.4%= 7t w4 depxt
At RAHERD KR BRER &AM AFH miliclAde el g THE vl
of o 1/4 A2 aA sl o] TR/E A dolld HAtte] gty Hlir= =l
olFA FEAAEIMH KRl dAE HA Jeld & EDTAE HimstnzH mFEHREE
o] ¥EWEQ pH 3.50M = BREZ 71l WR®el Aolz7] wiEoletn Azt 1%
SHMP %42 shilisted ZB|URAIZ * 23] Mkdksld d& 75.3%2 HAH a&Y
Thompson 5 (1982)°] 1% SHMP 45 2H&3ted 2L Wiez REBYS o & 79.7%

yep opzk okl o]+ Thompson & (1982)S miEEMel BEEEEC] 59.3%24 & HR
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o] 43.6%° fEWN 2coh 22 mAHGES 7 RAEE AER Aelstn Q7o
EAEERYSY KRS aiEmnd 10022 348 = SEUEL A7 A 46.7%F 24
o ovelx TREAE sl 42~44%0lA dojx gli=dl o]Z& Thompson % (1976)
o] Mud 2% SHMP S A&9lS =l 34%e) W3 ¥cohs oF 10% 3= %L,
Thompson §-(1982)°] 1% SHMP 2 22 43.8%9 W&zle 79 alxst= Axtolg]
o zEv BHEUR A7 F 23] Bk TRdME ROBAEMY KR 37.1%2AM @
A Qdojzlct. BHRKERL dlAlZ 70~75% HAAH doixlz UdEdl o] AL Thompon 5 (1
982)°l 1% SHMP #g§z fhilisted FMUM A7 = o4& 62.9% 2k oF 10% AE 3%
o Tzeng 5 (1988)cl 1% SHMP &4-& A&sted milish & GiERER. UF B,
diafiliration, ofel&m gt4-# EMsted & 63 1% EHRKF vcobe o 10% HE &
Mg fddeh ol s ¥ WECiAMT HEY WMETNE AHEE 2l Tzeng 5 (1988)2

Fis Al o Al

¥
=
piics
wlo
o
ol
o)
e,
o
o

o] zpe] ¥k ohi]ep oiy{ Tfie] F7h¥dl E A

oefr7bA] Lol of2 HLTELAST & glucosinolatest phytate BrkzhRel of &
77 table 49 7). Sosulski %-(1983) ol el8lud B napusffiel 7493+ ¢k 12mg/g, B. cam-
pestris {12 Tmg/v HE7F H47sle} ' glow 7 5019900 felvtelell M Hk5sl B. napus

ff

2

= oF 7~0Qug, g, B.campestris | 8.9mg/a, B. junceaffoll+= 2t 10mg/¢ A= 19

b e, 7 5(1988)& B napus(Youngsan)fE2 13.6mg /02 R usli glon}, 2

FiBaol A o i kel glucosinolate®] HE-E 17.05mg/g0ldeh. ol 7 5 (1990) ¥ A
S(1988) & HiEsl WS A Fel Epslol Agsidon] ¥ WH AEH AFAM T
& ShiE (Youngsan) 2 TUKKE (Ashahi)zh i = (RAR Zlez 42Ecl Glucosinolate
o) BRARZRE Ml REULME UFEHERAE 5o TRez o £ HRPRO0.13~1 42ng
JE Mo Faoglow], E3| 23] MigtdEdt 2$09.2%) 9 13| gk % CF(100K) B
ERE TRAMT Bffmel MESA §sket. ol Thompson 5-(1982)e] 1% SHMP #44
of 9% HmEERLAM 23] FErt#Edt A$ gluecosinolatert s A 9FskchE Aol A

o) olxst gleh. Phytateo] BrizhRel wlsh A= ahfifhel phytated] igel 2. 41%<ldl



Table 4 Effects of acid-washing and UF concentration on the compostion and re-
sidual rate of glucosinolate and phytate in rapeseed proteins extracted with
1% SHMP buffer (pH 8.0)

Composition Residual rate
Treatment” Glucosinolate” Phytate | Glucosinolate  Phytate
Total  5-vinyl-OZT %

Starting meal 17.05 9.8 2.41 100 100
pl ppt. only 1.76 1.22 1.97 10.3 81.7
Ist washing 0.52 0.10 0.98 31 40.7
2nd washing 0.13 ND ND 0.8 ND
Concn by UF(30K) 1.32 0.51 1.80 7.7 74.7
Concn by UF(100K) 1.42 0.90 1.77 8.3 73.5
Concn by UF(100K) after pl ppt.  0.55 0.29 1.35 3.2 5.0
gﬁgcTstb’wﬁff}gw) after pl el yp ND 0.37 ND 15.4
Concn by UF(100K) after pl ppt.
and st washing 0.19 ND ND 1.1 ND
(1% SHMP+(.25M EDTA)

a) Processed as described in the Method section: ND, not detected.

b) my/g.

ST UFBRIEIE TR At Aol 1% 26%2 A ofF wtokxint, 23] Meptikst
= TS 13 Rt ol UFBEEAITRES Zfds A A (85-99%) s etk el
pH 3.5014 HEMHEHS HRE7H &7t =lvl phytatee] BT BA7H sl B#(Serraino
9} Thompson, 1984)elolA EizeMEel o1&t phytate BrEBFE7 F& Aoz Azdc 3
5(1990)0] 2oy ahE el BRI BTl A Youngsanfgl 74 23] Miptfkol eisted ph
vtate7} 3.6% HE HEEAHY BfFste b ez dusim ed, E ERAAL-

3| Mokl TRl 2% phytatert 25 AAs et ol ffbdel Heolz gzrsed &
Hol A= ultra-turrax homogenizers AH8-3te] kA8l HEtAAA WiEtt 4Ll T
3| AAx Arte Qo =4 23 Mkl TR e BAHEMHY KRG} =
FUER(B4%) 01 AA 74y Z(Table 3)& REGEME ¥ HUHE stdx HEHC 88 7
#Esiz) obobM whey WEHRZ AAS7] sEolddz:, ol MEHEAHAE BHTE U B
HEEol %obA (Venkateshet Rao, 1988) ¥ Bl 4170 ¥ MEGE#E Lol 25ddl wet
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ARENR T BRI Faste] ofo utel o] il zhasly] wlEol EEHES BME
7 Srhsbed MEGEMEAL A AA 7 e gzksich oleg HAE welsty] Ysld UFe
o et iAiE HEsI AT

BEREAA UF 805 10K, 30K, 100K Abgstadidl, 10K 30KE HEHE il
BEel 3 (1600m) & 1/22 &A1 7l=d 8~15417e] L2 5o JEipREgel ot
100K #AIEE A8 A folls oF 2.5412ke] 22519 BEAE A5 30K st 2%
Az ¥ Aolzt glold FE3| Mol v oz ¥EisIdch 2y UFEE o
WEERe 2 = ahRMEAEe AEHHEES 383 AAY 471 ook Diosady 5 (1984)
ol UF(100K) & Ah&sted dofud miZH#HEEAT TolA glucosinolate®] Brkdol o 91%
b wxste dd. ¥ ERelAME UF(100K)E AHg3ted BMlmEsiades A oF 92%
o BrEERE Lo Fao2de] vkt BRYES A2, glucosinlonate BffEFol 1. 4lmg
g Agesl w2 g chEbHa 9ly) wlFell of frA® et elsich wetd UFRE
EEFishe 2 & glucosinolated A3 AAE 471 ¢l 7 (Omosaiyest Cheryen, 1979)2
2 A7tslold $EUR A7 BHES 138 B $ UF(L00K)BAEERY 2=} glucosh
nolate= A9 L5 AAL RS dch. =Y phytate Z9olME UFBMate 2 EH
3tlS 7% phytate BR&K:Re] 30~50% HE2 stetodt, 13 Mzt £ UF (100K) @4
WEREY A oF 85%9 F& BAEE % 4 otk ol Tzeng §(1988)0l Mn iF
MR, UFR#S diafiltration, cfel&m 42| 15 5 Fx3 THEI}AYS A489E o
o 86%=] phytate BRZEER A9 w|dt Aztelsich whebA FEFME 9 UF(100K) B&EEE
3 REER TRET st EOR MILERS TR A2 3 18 sl ol
ZHEAK(pH 7.5)ell HAFsted UF(100K) 2 @AaRITE A=l glucosinolatedt phytates] %+
g BREDHRE 2 & Aok FF AEHHES mEAR} HOHLE EHHKRS =
F ooy o ERERBUGRS FEUREH 3.5 A7 3 13 Rzl UF(100K) i AniE
Hats RAFALEC vlod R R ITFelet Azsich

4) UV 2 BEHEEA spectra
#MrEg FEEe UV 3 BEHHDE spectrats FEL obelk Al FollA  tyrosine,

._34_



phenylalanine, irytophanell oJ8{} o]Feoj=z]=, ol& ofv|: it e &FE ¥t oidel &A
HEe vismEss 2 A Aok gl ok (Schmid, 1989). && olst %<&
Mee M 5 EAEAHE A&t olFoixel Ay AAEF d& 4 dovt E
Pl e Abgxl TR Aolo ot HEA zold =lzsr] At miE&EBHAS UV o
BN spectra® JiEstdes 2 7z Fig.7.8% %ok Fig. 7oA o3¢ 280nm +
Zoll A BARKE dEtis AFHd BEE 2HERE vebdT o 13 Ml o
UF (100K) &R A TR (7)1 A2k 1% SHMPe 0.25M EDTA EABEE A&d I8
A A$(8¥)E 270nm oA BARMKE wEbHol ek7te] blue shiftzh oleixtet. 2@
T o]% UV spectracld 325~330 #iEei++: = 3v}e] peak i shoulder rebm

el Auoll whel weld HME(IY)o AL peakZ, Yoiz: shoulder HEE “eb
ooodch ole REkel T gslo]l b AR phenott HHESY EEoz A7
kozlwska & (1975)% #h3E#ol T YPslE phenoltt £ A E22 p-hydroxybenzoin,
cinnamin % sinapin4t 5ol Eolgle] o1& Aol mEHEHES F ERAYLoR v3dn
oleh. 22| spectrao 4] B ol Ritold BAHEARS Holdl ot o]Fojxl
Aoz Az

Fig. 8¢ wEHEeIEe BEIHEE spectracle] A2 345nm $2ol4 Z 57} peaks =4I
I, T aolol ubebx MENIo] Al ols: etz ot ol T EHEK
~slealo] peakt F2 tryptophan B#kol 98l elue Z(kella 5. 1988)22 1
TReA STUE A7 22 EAHE vl Ft#s UFRE ¢ o2i7bd I&E 44
3ol oie} 2~8H TEEAIME THHEl AAsI HFFA 7tefdx A- tryptophan
k7t 2ok go] ko] slm, =¥ o ofe] #HMMer T Al oot EREX &
Hede HEAEICl 24 Jebd Aoz A7sig gy TRelA 1% SHMPS 0.25M
EDTA B&EBKEZ 2¢ BAHBY 4%t MRk 713 aA depytedd o gl
v]gle] & el 335nm Y-ZollA peakd Bod o7kl blue shift7h deivtzm Qo o
t EEHE #isvh HY o oojub: ¥WAH(Schmid. 1989) o2 A HiHEKel EDTAS &
me BEES BRE7 Zobsld BESTER BATTY &4 =& BAHY 43 @0t ¢
22 4] olejul 72} (Venkatesh®} Rao, 1988)2 4zhsict.
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Absorbance

0.000 . ’ . ~
250 290 325 360 400

Wavelength, nm

Fig. 7. UV spectra of rapeseed proteins., Specira were recorded using 1mg/m¢
rapeseed protein concentrate, Number of spectra are the same as described

in Method.

5) HeAK XREBKHE X S-SF &

7 TRHE Aol mhEHGAY BB M zels Uotur] Hdted HEM (Yer)
o REBAME(Se) & EdtHer 2 Hzbs Table 59 2

mEEHES SRET T2 EE AEd HNE KM EEREEZE 60. 7019
ot FEUR FEH UFBMERETEez S5 of &Fsln ds #H@elsd, 74 IR
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0o . . . . .
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Fig. 8 Intrinsic fluorescence spectra of rapeseed proteins, Number of spectra are
the same as described in Method. Protein solutions (Img/m¢ in 0. IM phos-
phate buffer of pH 8 0) were exited at 280nm using a 5am bandwidth,
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Table 5. Color(Yce) and surface hydrophobicities (So) of rapeseed proteins prepared

by different processes

Processes meal 1 2 3 4 5 6 7 8
Properties
Yce 60.7 56.6 50.8 49.2 525 51.2 524 476 34.4
So” - 13.0 16.8 16.2 17.0 16.1 23.7 31.4 20.9

a) adding 160mM ANS at pH 8.0 in 0.1M phosphate buffer.

ol MEzE#E % UF(L00K)BREEM ZfolMs 47.622 43 ol AU ol AL
Thompson §-(1982)°] 1% SHMP 45 A&3ted fhilidt & 23] Megtirdt REHS #HE
EErE 48.5a0 2 Mo} 7k of HFEElglord, g T&Q 1% SHMPSE 0.25M EDTA REH
e & EAHSY Hfeds 53 FUdch ot destd TRS AP o BHTE
ol K&t flavonoid% 37l # A (Seraino®t Thompson, 1984) =3, EDTA &4l
EAEs &Esd A oA &% AEEel AAsE Jez Azddog. =g )AL ¢
A UV s edd(Fig. 7)ol At 7o) 325nm F<toll A Yl 4 Egle] HAate 43| A
o leh

KEHAMS BEH HTEol &ifiol vebds SAMIE] Bo2 depded 0.1% &
FEBERA ANSE shste] FEst S o) RMMAMES 1 HEE(13.0)e vt RETE
WL (16.2-16.8) 0] FA viebukm, UFBMEME TF(17-23.7)2 oA vetxtes, 74
TR Mest# 2 UF(I00K)BRERAEE 7940 GL4) 7t 4 debskn, 84 TR
ol 1% SHMP$} 0.25M EDTA RABEE o4& JATIY A& 20 901500 XKEBANS
EAHC BEZAM BAMHEES &E5EN (Kinsella, 1982)% vebdle Aoz o3
7hx IRl =2 &mEiktte]l w4 detds AL Rift#k 5 2% phytate, glucosinolate,
polyphenol &3 & THi#mEel AA=T @EAT o dF KHTE &BEHES 44 ¢4
b Ee o BRIl uot o gel :Zsgly, =3 UF REGEEC 9% &EHES
o Rl polyphenol, BEHEMEE % glucosinolate 59 EHFHHEEC A= &HH
HA TN BAME Fo] F7h8 oz gzxict

7+ TRHZ dola mEEAHE HTHe & SHIL &% SHIE, S-SKHated amd: ¢
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el Asl: Table 63 Zch. # SHitE TR olel o wt: 14 HEE 1.3209/99
ujsled 2-6 1.22-1.34ng/92.2 A9 zbelzt glalEdl &3] 74, 89 TflA 0.32. O
43119/90.2 $8 SHEE7L 24 Fad ot ol obul:4lal cystine@ol Ztaoll ¥ H<lA
a2 Slell disted e oz o FEsloiAcl ¥ zlelch 231 S-SEGY AR &R
el AT, oWA it MEEM AYAS T EOHY KNEN BREMG Rl 2l

= 2 (Torovazquez®} Rengnestein, 1989)¢.2 n25|3 Qlch

Table 6. Contents of total SH, free SH and SS groups of rapeseed proteins prepared
by different processes(ug/g)

- Processes 2 3 4 5 6 7 8

Total SH 132 129 12 L3% 123 13 032 043
Free SH 031 024 02 02 028 02% 02 015
s Lol 005 L02 L08 09 105 012 028

6) SDS—PAGE 4#r

7t TEYZ fola mMmFERAES SDS—PAGE ##7& Fig.9 /% Table 73} zc}. miiE
FES bandt 902 vepxton] HAslA s veld bande 6, 7, 8 9N HHBE)
BE(Rm)ol whe} ERERAES vlasd HF&S Table 77 ok & mEMEAHES 425 E
€ 1.96~1.59%10" dalton®] #»F&E 73 EH T band2 M 2oz Fsdzn, v
A 3.25~2.48X10" dalton®] HFESE 7Hd bandz #slel AT Aoz H7sch
Gruraj Rao 5 (1978)¢ M¥HEEHES BHTES BHTE F #lrez v + oo &%
F& #59 EABEL 879 bandz HRslel dew ol bande 4F&EE SDS-PAGELHT
of uwhel 7x10°, 5X10% 3.7X10% 3.4X10' 2.7X10% 2X10' 1.4X10" % 1.1X10' dalton®|
BTEez pusel 9o 2 KM golx Azebs Aot Al =¥ 74 TREJ
stololl W2 M3l Ao ¥ 4 gidlev R 8y @A 1% SHMPS 0.25M EDTA
REBRE doiznl BABEAAAL 99 band?t A9 velvdA gigkedl, oL EDTA #HmE

st F2 BHTF EEES £A4sld®, 4, 5 6 7. 84 band7t 43 FrhE

o
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x 10°

NOC. Gl oproTreass

Fig. 9. SDS-PAGE patterns of rapeseed proteins prepared by different processes.

Table 7. Mean molecular weights of protein bands in the rapeseed protein

concentrate

No. of bands” Mean Rm" Mol. wt. S
1 0.316 70, 000 -
2 0.399 56. 000 -
3 0. 545 38, 600 + 233
4 0.616 32. 500 + 602
5 0. 644 30, 400 + 180
6 0. 670 28, 200 +1643
7 0.724 24.800 + 790
8 0.818 19, 600 +1680
9 0. 907 15, 900 + 781

a) Labeled on protein bands in Fig. 9.

b) Calculated from standard curve (Fig.3.).
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AL 1% SHMP ¥z HilLge o vcol Moz 4 & EAHS Ll Hes
A zk=lct. Serrainogt Thompson(1984)2 EEHMAE S phytate BEPHRE Eol7] $sld E
DTAE 23t FHAAE = 17% Ao FHELAL vusly 9o olm £A45E %

Fo d¥E BHFE &AHCA kA ez vwdn Yo

7) ofo|cit ZERA
7 T2 Folal mhEEAHES HPLC-PICO. TAG Systemoll &% ofn]x4be] A ze
Table 83} et ool 4t GE Wb W TRl wlsld 2E TEAA didlz 479 3

Table 8 Amino acid compositions of rapeseed proteins prepared by different pro-

cesses (g/100g)

Treatment™
Amino acid 1 2 3 4 5 7 8
ASP 5.5 5.8 5.9 5.0 5.9 5.4 6.8
GLU 15.8 17.6 17.6 14.2 16.3 15.8 12.0
SER 3.6 4.2 4.2 35 4.0 3.9 3.1
GLY 4.5 5.1 4.8 4.1 4.9 4.5 4.1
HIS 2.5 2.9 2.9 2.3 2.9 2.6 1.6
ARG 5.8 6.5 6.3 52 6.1 5.8 5.0
THR 3.5 4.0 3.9 3.3 3.6 3.6 2.9
ALA 3.9 4.4 4.3 4.0 4.2 4.0 3.3
PRO 5.8 6.5 6.4 5.2 6.0 5.7 3.7
TYR 1.4 1.9 1.4 1.4 1.1 1.4 1.1
VAL 4.3 4.8 4.2 3.7 1.8 4.2 3.6
MET 1.5 1.6 1.6 1.3 1.1 1.5 0.9
CYS 0.5 0.7 0.7 0.5 0.6 0.7 0.2
ILE 0.3 3.1 2.7 2.4 3.2 2.7 2.2
PHE 1.8 1.6 1.3 1.3 1.9 1.4 1.2
LTS 5.2 6.0 5.8 4.7 5.7 5.4 3.1
LEU 5.1 5.4 4.8 4.3 5.4 4.7 4.1

a) Number of treatment are the same as described in Method.
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7b% Rolm ¢lon} EDTAS #Hmg 8 TRoME Halxdoz ofujw il FEo] 473 7

4% Aoz Jelytcl =3 EDTA #HMm #MLEE@H)E 9% FAHAA ofvlxi ZRES

i

Moz wobS o lysiner} methionined HFHo g 77 54¢ U 1.5¢90.2 o|u] ¥4

=

Az} (Diosady %, 1984l 4.4¢ % 1.6¢3 FRIY ez 7= ol oleleals e
B8 =He g dvepdia gloh zepd ofelx Al BEE ele] 23y &SR (Diosady &,
1984; Tzeng &. 1988: Sosulski, 1983)5 #telellM=z xpelrl aA wusln gle= ol
M, REEGE 9 I o] geb zolrh Z zlor AgzEch aeld 84l Kl £
o2 ofE FE mol ool al Gffol 4dsl AHA FiEsT At AL MEBEeE ANl
Bi7slo] EDTA7} obv|edt ol old B olx= 7oz #HRe + ot g2z o
e proesh ey Aoz A7sich ze|n o] b Serraino$t Thompson(1984)°] EDTA
T oA wie Hilsied & HAHEY olvlx i Fihe]l FaAYchs mmet dAzm gl
o

8) pHA B N WIE

7+ TRE doix RMEAEETY pHel =& HHREMES Feg 107 29 & HAe-
pH7b Zhagoll ofel BRE7L Zast@ . 84 T(1% SHMPS 0.25M EDTA REHH)
osted seold K <k AYslus A9 vy HEe detider] ¥ERL pH 3~4
of fri@sln An TWHECIAM BRES 12~23%clddch 28ln By 2 MHEHEIE o
sted sheolxl K2, 3, 7H)E ulmA BEWE FIlM BHREZE HolM 12~17% Azl
ek ze|vh 84 TEelA dolal Apsl ZHelz 1% SHMP s 28 AKEY A¢=
Aers] b2 BREmMGS el Qdon] HEEE pH 50429 (2@ e ol
IS BRILEEME, B Sol wfel SEBol wheblch: Sarwar(1975)9] 2ol dxFa gl
ou] EDTA7 Heloles dd¥gozd HAES UilG7 wasiA sln ot HEEES
B BT viA Zow #Edc aely MFEEAES ¥EHe] pH 3.5d AL w2
o EEtERmOlE FER] pH 4.59 KEEAHES Himsted ol&sls A ok mEREEHES

Agshe ol o $8% Hez 47us,
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Fig. 10. pH-solubility profiles of rapeseed proteins prepared by different processes.
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MEEAES BE (kinematic viscosity) & 1.02~1.12 centistoke Alolell 2lgleo.m (Fig.
1) %EE 9l 1% SHMPSF 0.25M EDTA &BHz milisl &aHe 47 110 ¥ 1.12
centistokeZ ~H Fokoo, 23 Mestteel 13) BEutdE ol UF(100K) BATLEL % $el 77
1.02 9k 1.03 centistoke2 b ut& g deldlm ook & HEEY 5& +%5 ¥ &
= JEbHT ook BpRAEES BAES KEE AudlA fiEEI2m MES JudE Ao
2. B ds HAHS UBEGE Y KRHe st 7ldlste el (Kellag,
1988). wtebA 2 PigellM FEWEFel «tE MRS VAt THiHe AAd B KfHe 7
42 47 4+ glev 1% SHMPeE 0.25M EDTA E&%EE iz HEE Aol ED

TAol o HEA sG] 43t 3 ESFREAHES AAZ #RT & ook

116+
%
%
£ 1.08- — <
o o ;
w L~
5 % o [ ¢
o 1041 L/ 1 1 A =
L % T e I L
Zz % I % I =
1.00- L/ 2 % A
' L 1 1 =
4 é 1 Kl A
y = / ) 1 L
L1127 E
| 2 3 q 5 6 7 8

No. of process

Fig. 11. Kinematic viscosities of rapeseed proteins prepared by different processes

measured with [% solution in distilled water at 25C.
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9) HEIHE

AHEAHE g A% BRMS A TEts WEd 2AdS Table 9% Aok AF B
Bt 8le Y BE AMEAHEANA 150~168%2 A9 v|xd F7he dehbides &
K BE eol: 55m%dch Devel Mukherjee(1986) & #hEEAES AF Al oidt
1a=el AL HEBY el izt nastn Qbd 849 AE Rt 178%=
b EA Jebd 2A¢ EDTA Hmz oy EEES #:E Wt «2 ez fEgel o
Thompson 5-(1982)& wiiEEAHE AAY FiEe RAE vt AF BRM: 2z gl
20} SHMPE & AFAL HmMstd =24& Tokn vasn Adn 3% 5% EAHEAK
< 657 Edoz dehYS o AF WRttol 247 628% 850%2 2wy ded, & K
Kol 4 AF WEMS RAHBEAERKY BE0 1% d=470(B02) Aolz Y Hzpelr
AzbEch 28 AF MRkl BEL colAs BTEL XERN KK i fit S
ool BhrEEEel A (Fig. 1D)olA 4, 89 kel BHHE7L obe ABEo slsly vlaz A
vebd Aztete BA7E S-S ReFa ok AR LEMS 49(153%), 8H(170%)2 w4
velgkn 29 o2 Rl 11 (135%) 3 A vixksdd. AF BR A2 ¥ 1470 8
Boled 248 ZAx A2y AFFL o 10~20% Iz & AF TEMT 2450,
Thompson 5 (1982)& A¥E wWEtkol 332%=24 o 5%3 =9 AF KeEHe 4 depdd
o 2msn o] B RS x| woln Yot

Table 9. Foaming capacities of the rapessed prepared by different processes

1 2 3 4 5 6 7 8
Foam expansion (a/) 3l 30 32.5 35 305 35 3t 35.5
% 155 150 163 168 153 163 155 178
Foam stability” (mf) 27 26.5 27.5 30.5 26 27 27 34
% 135 133 138 153 136 135 135 170

a) Measured at 1 hr after foam expansion measurment.

ABEAHA g oA ErHER, YA WEM oEd MAEMS WEY A
Table 103+ b ol A FEHIEEE phytate Aol 2& 48 & olud EERE %
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Table 10. Emulsion properties of rapeseed proteins prepared by different processes”

Treatment™
Properties 1 2 _3 4 5 6 7 8
EAI" 273 222 245 248 253 252 287 187
ES® 3.5 2.6 3.5 3.5 3.4 2.6 3.0 3.6
EHS" 2.7 2.4 2.6 2.5 2.8 2.5 2.6 3.1

a) Calculated by /9.

b) Numbers of treatment are the same as described in Method.
c) Emulsion activity index.

d) Emulsion stability.

e) Emulsion heat stability.

<ol (Dev® Mukherjee, 1986) 2ol u|dle] 3wle], 4doll u|3led 5 6, 7w pytate &
o] st 77} (Table 3)v oldH {EMEIEEZL 2491 o} 3ulo] Folal Zix =& 4, 5 6 7
Hel ¢AM2 Fobdl Azt Bl e Aoz el el s GEe phytated AW
MmESBEARC & P EMEERE 2o ez 44 zev 84 phytate G&
o] 71 HAUFZAE APH EMEECL 187Tw/v22 71 A el AL EDTA Hma <
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Fig. 12. Properties of calcium precipitation on the rapeseed protein prepared by dif-
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ferent processes.

a) % : Precipitated protein from 1% solution of protein/total protein100,
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Fig. 13. Properties of heat coagulation on the rapeseed protein prepared by different

processes,

a) % : Precipitated protein from % solution of protein/total proteinx100.
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Fig. 14. Properties of water absorption on the rapeseed protein prepared by different

processes,
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Fig. 15. Properties of oil absorption on the rapeseed protein prepared by different

processes,
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tho] =4 vfelsich
KBNS HIBE ool EEAA HiHow (.33¢9/¢ proteine2 & ztolzl 1%l
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