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Summary

The result of the experiment on effective of rapeseed meal showed that
extraction of protein using SHMP made effective utilization of rapeseed meal

feasible and gave good quality protein,

1. For all varieties tested, 1% SHMP solution gave the best result in the
extraction of protein.

Halla variety was the best in the practical use since Brassica campestris and
Brassica juncea has high content of glucosinolate although both showed farly
good result.

2. In the content of glucosinolate, Brassica juncea showed high amount of more
than 10mg/g while a new variety Halla showed the lowest content.

Concentrate also showed the lowest content of only 0.46mg/g which would be
most effective in the practical use.

3. The content of phytate was approximately 2.7-4.6% which was not so high
but farely high compare to soybean.

4. Generally low molecular weigh protein were appeared in the Electrophoresis
analysis and showed up mainly in the varieties of new Halla and Brassica

campestris.



2] E ]

HZEK (Rapeseed) & 7194 HE AF A Edolxdol A RAMY FEZE
Tz paer 6% BEE MASUT

o s Bt BAKS RBEoE WMEKX FMd AT Mol EobAlel oet
Ao, otzded, %, BEEAAM B &l s 2 Al

ol EMES HEEmE 4SS woled WA MW= 2 MEEs AW B
fote = Aol olol, A fRdwel wld el Hoj® Azt Ao Zha
H1 e el

et AsEol A 8 s AR Eld EHE wEo 24 FAEES 7t
A1 9le ohjel abAAlE EAEM 2 ErREo 24, =E BEHRLEA
Az e FAHS B gleh webd obAzA 7o fAsA 2 JE W
xme BORRESZ MAT 4 v ARE 2A%D WEKY FoHE %
olo} 1 HEEMS FHAIE A AR 22 AFAduAdds 2A 74
3t odolel gzrsch

HAK BEES 712% HMen & mEael o 40%° BEHHES AL A
g mao} oz} H4olulatel FHYEE A e mEKAEET 3% 7HA
F 2o & 4 3loh

Sosulski®t Sarwar(1973)ell &3 A gpel EAHE frigfE o 2 4 ofv|x
A} patterne MWK F whRK EaEY vad $4sctn sged £33 2%
ofoliat & Rol Be BEKEKMoIH Ohlsensh Anjor(1979) 2.3 shsch.

2 TS AYF oE mEK BEAKES 2o ol s EEmMoz KAH
z Zalzm e olfE  mimelA EpRS 228 o ¥4 FEsH<
glucosinolate”t B & A4l 7 mu} oluz), 4 #EE ¥ 8ol N,
win BAK A FARes A7Hx glow], =g phytates F714EH 4
o gAased BAK =% 58S A2 Byl del B MILS ol =3
A &t} (Edman$} Forbes, 1977).

ol = WmAE BARC FEolU A BED EBEN B N3-S F
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2 4L e Aol A, Azl G10%H=e wmFAE EFAF FMA=HZ 8l
+ Foldh,

a2} olal flAEES EORMME (L8R BREAZIZI AT FEH,
MHEE Ao oS 4dEel g&E AL HAstd FASH GHERE, B

7S] 235l g b (Appelgvist, 1971),

apebal B Bl AL BHENA s WmAEKe FARS FolV Y X
WA e Az, MERKS REYE 5% HEARK 2R MHUEAKY &K
841 4] 7] & &3 glucosinalate % phytate @S 4417171 A& FHikol s
of HE3Ac



1) #FEa EAe b

i BAE MMl B WRETE A 2045£H ¥ Agsle] ger
Sosulski®t Bakal(1969) o zEifiel o&l HbiEHF=EM ST, 5% tEF
gol, 10%clEarzg, 223 0.2%FAHEFEN S MAAEAES mHel
of zohalal o] 40~45%c EAE #MEmE 2%k 2 % Eklund(1971) &
o 10%olE gl A8sle] 8%z FRE A BES Ao
o] BEEme EHE TR He wwl 339 Akl ool glucosinolate &2l
Aol HEsA dFE £ F Utk

Girault(1973)& fH#EHEZ 10% odslhlE 88 % 0.1IN AP EFRNC
2 BEHES MEstnd ¥ 0.INdAgdo s Sl oA g 1A A
7)1, AR 10%4 szagaloz 2z AMAA B BAHS 9E
o 2 56.2%. 30.5%9h 33.4%, 55.3% olgich, =@ otrlx4l #im= 0.IN 4
Aoz wEAASE e Tyrosine, Phenylalanine, Aspartic acid, Leucine
o], gl 10%AUszAL AH4#E =i Glutamic acide, Lysine, Proline &
gol HMimtpych ke skl

223 Sarwars (1975) %  #Z0H EEAES obelxat ol&l g 7hgF el
A 0.2%F AU EFL NS mAuAT 10w ¥IEE EHES bzt 01N
Aaotoz AAAAL o dA WEHFTolE Arginine, Isoleucine, Leucine,
Cystine, Glycine sl B mEpEch w2 a}wl  Lysine, Valine, Threonine,
Cystine. & otz ¥ n3dtn gloh,

Androsen% (1975) 2 HArstE 42 il Ag 2239 E W glucosinolate & &
o] 0.3mg/g7tA *&4F A=t ol

2 250] Thompson & (1976) & Fal el BAK MbFkES 459" sodium
pyrophosphate tHAlell sodium hexametaphosphate(SHMP)& A3t EHK
mHES A

o] WRNANE 2%SHMPEAL A&stel pH 72714 23] Mgtz A
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97% 7t HIHMAES 94 UdcD T MEmS BAK TR =3 80%E
ol B ¥t 45l

221 glucosinolatex 98%°]l4 KksPdow AXct BARMZE F+53tttn
xustz o,

Thompsons(1982) ¢ EAK & Eol SHMPY Fxol =& (b4 MmolA
0.25%2 22% w7} 1%y 2%dal 2o} gos Ades FAL 45§
28I LG gl 1%Edduist 74 EA el glucosinolatew £
24 slof A Adsktz XU,

2) Glucosinolate

Alz1skzl Al B ZA 5ol 9li glucosinolateo] 7 HZEE Bussy(1840)7F A
2 o2 allyl isothiocyanate®} 2.9 F+=4S o #MED ol ASHo=z 178
2 ¢ 3elch(Kjaer, 1960),

Glucosinolate®] {1849 &) oeizxl7] A7x £ Sinigrin, Sinalbine 2 =+
s]o] Ao (Kjaer, 1960), Ettlingersl Dateo(1956)ol 2l sted {bgagel #:EE Al
abste] glucosinolate® W= gl eyt % Poxenbichlors (1968), Carlsons
(1970), Tookey(1973)ol] <3 vh3 H ct,

olo] #AHzLE 2-Hydroxy-3-6 butenyl® Suifatesto]ol El4E FAoz2 4
dol wadS &lx 9leh, =7 glucosinolate W14 B¥%E thioglucosidase
(myrosinase)®l o2 kS #® oA, SHEEHEA glucose 2t
bisulfate(HSO-;)7} &4 vebv Sigigffe] ae} olejstx S#peol L&
ohn w oehgich(Ettlingers, 19618 Miller, 1965),

28 glucosinolate A& Eo| gixgl o] Ao S8R 4 Ml thiocyanate,
isothiocyanate, nitrileSo] ulut3 F2 5o A ddde A Aol #HF7A,
A AR AlAbe] Bl 2 Z A " oh(Downey, 1969),

olel MESe 2 AZzo| g =a W4 E%E<Q thioglucosidases]
ol 2 mAkamslel A £ o BEE SFECl 2 1350004 glucoproteine]™ 7K
o] polypeptide chain® 2 Aol L=k,

a8 o]% MM Tl otAsle thiourea #EAE2 EH et ot
wole} FMEsle] )AL F43522 glucosinolated: FERIHdl FIAHIL 2
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onl old f=#E HMAT TR FES £ Appelqvist(1967)¢t Wetter(1970)5- ¢
Ao A EBE wgol Ax e gleh

Z 2ol = 1A 2 zobe 2.2 34 (Heaheyst Feuwick, 1981)%0] FAEST AU
o,

el Wetter5(1976) ) HikZ Ackgt mke A 4E0l xo=F J 2]
FiA s ol

Van Etlens (1974)% glucose, oxide, peroxidase, chromogen®l EdAleks f#

Fste] Eo|d EBEEH) BLE AZLF zas 2 HlEstd glucosinolated ER
ok, o] FHikel MFAE 80~88%0°l ct.

Wetter2t Young(1976)< glucosinolate] &3} x18-9l isothiocyanate 7} ot g
ol ojElerzg Gl HFHoZ otmp]elsl R MESIE], oxazolidine -2-
ethiones®| thioureast F =& & Aol 235, 245, 255nmel A 2 AL F48t
v fio 2 glucosinolates s=gslded HEEe 93~103%2 Wegetn 2
a3t

28l Appelgvist 2 Josefson{(1967)< S &M isothiocyanate
oxazolidine?] thioureafr =& < A4 pH7t 22 6~9, 7 ~92ty B

i skl
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| . W MR

W FEQ) MRS 1985%F 7 B EMREH BELRE BEHtel BHEE M
t#&h  Brassica napus (Youngsan), Brassica campestris, Brassica junceas 4rMEst
ol Hirs WMEKS TN ow HEHE Brassica napus (Halla)e A% ¥
£13 %004 19864 4 Aol T8t

FE s MRS vlad 3 23S AT n-hexane$ FAdIe] A s ®A
g & AT shEel REE EAssi

2. RBAE

1) &EK #Ewe A=

Asteont 1%SHMPEolS (sl UK M * 2
PH300H BEKS HEA7 2 AAFed s ARMT SF+% EHsel 5
W okET ¥ mAia BOK BEWE 13F
2) WS Y WS RS A
wine ke, WS, RAERS AOAC(970)8l Fikol ahel 44 shgier
WA M EEAE &8-S Micro-Kieldahl %% (AOAC, 1970) % £ 3
ek,

3) Glucosinolate &} EF&

.
N,
bn
ol

2

Glucasinolate &= Wetter &} Young(1976) &l Fik (Fig. 2)ol utel /mzRiAS &H
B imEmS ZHESS £ isothiocyanate 2F 5-vinyl-oxazolidine -2-ethione &2
dsEst Ao,

KA = haEiacl] phosphate-citrate buffer 243 methylene chlorideg -} 2
% isothiocyanates} OZTS Hiistel methylene chlorideZ-ol 4 5085 & 3
mlel gtmi]elAd olet&-g sl stdstonz A RESAS. BERS mg/g2E I
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A 5] 235, 245, 255nmelA FAH P ODE A ste] ch& 3 o] A 4rEkdch,

corrected O D=0 Dy ——é— (ODys5 +OD3ss)

% isothiocyanate=0Dges corrX [28.55]

5-vinyloxazolidine- 2 -ethione=0D, corrx [22.1]

Dafatted rapeseed meal

Double extraction with 1%

SHMP at room temperature.

1st extract for lhr(meal : buffer, 1: 20 w/v)
ond extract for 30min.(meal: buffer, 1: 10 w/v)

Centrifuge(5000rpm, 20min.)

Superrnatant Reslidue
Adjust to pH3.0
with 2N HCI
Centrifuge
Ul !
Precipitate whey

Double wash with dist. water (pH 3.0)
Centrifuge(5000rpm, 20min.)

Dissolve and neutralize in dist.(pH 7.5)

Freeze drying

Fig. 1. Preparation of rapeseed protein concentrate.



Defatted meal(flour)

«——— 2.5ml of MeCl

«———— 1ml of buffer soln.

Put in test tube

l

Extract for 2hrs with agitation at room temperature

l

Centrifuge(4000rpm, 15min.)

Take 50pfof the layer MeCl

‘l «—— 3ml of 20% ammoniacal ethanol

Heat for 2hrs at 50 C in water bath

|

Cooling

|

O. D. measured(235, 245, 255nm)

Fig. 2. Method for determination of total glucosinolate.

4) Phytate®] E&
Phytate?] & &S Wheeler 9 Ferrel(1971)¢] Jikoll what RlE A,
wEohol 3% Aldd stz AL NS fmsted 304F<t @ ¥ AR phytic acid
2 pieln YAIREIE 3 A5 10mlol FeCl, 4% ms 7l 4w

oy 39 AeistzAlgolo g AMstn Y4l gk
AEMS 284 2mlol 43 1.5N FASGEFENS Estd THRTE

0mlS FEdFE B Eold 305 7HE T

7} % of 7} (Watman No.2 filter paper) st =7 ¢ £2 AHNT o= EIBIRS
o 4omle) =AE 3.oNAAGdo 2 &g, Eade FHFE 100ml=A E
stol EEAYP SmlEs FHF4 70mist 1.5N KSCN&-ol 20mlell £33t 314

_9—



sk 480nmell 4 & F =5 BIFESS
Fig. 32 phytate® E&3l7] 31§ H¥ =9 T 532402 4 phytic acid TE

Fe: P s#rFit&Ee 462 #AsId A4stAd

O 1 1 ' 1 : 1

1 2 b 4 5 €

Concentrate(ug/ml)

Fig. 3. Standard curve of iron concentrate for phytate determination.

5) BAHE MW AV¥E o

MEK BUES 47195 o4 = PAGE(poly acrylamide gel electrophoresis)
‘= Greenst Moore(1981)¢ #ik& 4T £(1984) 9] Fikel o2} 4AsHAH,

_IO_



rN
N
ol
offt
X,
_)4_-‘
rir
=
N
o
oo
W
[e]
X
ek
(&) ]
[
X
[« 2]
=
=)
B
=
X
)
X
X
o
2
=2
=
p—
ot
r-(')i_:
H
<
Q&

acrylamide geld hEol A3 Ao stacking gele Tris-HCl# acrylamide,
riboflavin &S Ei3ted A

Stacking gel® Zol: °F 100mmelx, FEHEHZ 1 %EAE el
bromophenol blueg & #3l& sucroses 60% = H Lalsled sl slited 2
mAe AEZ A23le] stacking gel& AMP ool running gel > 4mA2l HFF
Agate] 6 AEE AAstadch, RAY geld ez ZE4 I EAQ2I2:
V/V)E 3Nl 0.25% coomassie brilliant blue R-2502.%. 8 A 7+5ot A3t

o gale EYENE Agdtel LA

—
-

o
lo

SDS-PAGEH 2 Swank$t Munkers(1971)9] HiES #4348 £01984)9 Hik
of wizt AAIBATE gel &A FES Az oz 10%24 running bufferd
pHE 6.8°]tt, .

SEHRS 20plols] HEH 6mAe AFE A& 8 Al 7b 5ot WAAAA A
Astelch, =& ®e] nA% BEe PAGESH 28 ke ) A 3H L e

STES MEsrl 8 TFFAL Fig 4o YEh glen, EFA kL
Molecular weight Marker (Fluka AG Chemische Faborik CH-9490 Buchs, MW
14900 ~71500)-2 ~+H& 33t
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1) swFEAel MK

mAinel —MRae Table 1ol4 A&l diidel =et afzkel zbel ATt
37— 46%° zmalAd abepz 10%Helel 3%, 42~45%S EAUE THHL A
oo 7~8%9 K3 10mgH &Y glucosinolate M= ok, AR E<
Brassica juncea® 74-%7t ZxpA Zgel 7% otom zz|wt RS Brassica
napus SfEc] THE Bl ¥ld & 4l o| Brassica napus &S H
RolAl Fz fgsle Koz RAMESE Acksle] HEARKSEZAE
Brassica campestris, Brassica juncea pmych aA AR ¥ As 242
c,

ae A2 RAEiA e glucosinolated ol A4 Jehdn ge=g
glucosinolateo] &ekg o % wFofokst igEsine FMel WEERA A ole
amka, Ad, Auze Aol whekek siA Rk EWHEE WmEE S RAEE
FEE Qold Be ke Erbs st A"

28 EEEAAE FAEHA niEdrEe] o3 {Eglucosinolatednt
= 0.62~1.04mg/gel glucosinolated ZH < o] JMEkslo] Frzsl
glo] oA mEHme] Aok sl (Clandining, 1981)

2) EARE B pHel &%

—1

Fig. 5= #biaigel SHMP &4} Tris &89 &g vehd Ao 24
o N odArgole fEEste] AN SHACl A% gz A veldn e
o, Tris&£4e ¥5ol wtet 2.59% 4.02% th2 A el o]+ HiRE
B, HHEAS = FAAl debaithe Sarwars (197508 R 3
ol Axcin AR =¢ HHY HaEF SHMPE 80% o4l &H
gol M2 YTE 4t 2L =ixige] Bl doiMe 10%
o Aol #2 ERHE glol TrisEri=s SHMP7t ZHES Hsted B&R

¢

o
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Table 1. Composition of Rapeseed.(%)

Rapeseed . Glucosinolata
varieties Protein Fat Ash (mg/g)
Brasstca napus
(Y oungsan) 37.1 45.8 16.2 9.26
Brassica napus
(Halla) 39.4 42.5 15.2 7.36
Brassica
campestris 41.8 40.6 15.8 8.95
Brassica
juncea 45.9 37.2 15.3 10,34
Dry basis.

Table 2% #ie o B o2 EHE 8% Jebiz A=
Hogx ¥r7 He4E BHE SR Eoh #E® Ave 0.1%
Brassica juncea - 80%< EAHE T8-S dHepr v 9 2%
o) Brassica napus £ 10%H =9 8% Ueldo Fxol wel 10%E
2 el gleg oaleh 2u FEol 2e4E BAEY £4Ax A
A 0.1%A8 oF 25%3 b 1%dHe 15%2 sb Aol HA e
i leh

Table 2. Protein content of Rapeseed concentrate fractioned by buffer.(%)

Rapeseed concentrate residue
varieties 0.1 0.5 1.0 2.0 0.1 0.5 1.0 2.0

Brassica napus

74.2 73.3 72.7 69.8 25.6 23.6 15.7 19.3
(Youngsan}

Brassica napus 7, ¢ 748 72.3 70.2 24.7 23.7 18.6 16.1
‘Halla)
Brassica

campestris 77.1 75.5 74.2 72.8 24.1 22.4 14.9 16.9

Brassica
iuncea 79.3 78.1 76.2 73.7 22.4 21.1 12.6 15.4

Dry basis.



9 protein solubility

o —e ;1% SHMP
100 c—0 2% SHMP
A—A ;1% Tris

90 o—n0 2% Tris

701

40

30

20

Fig. 5. Effect of pH on precipitation of extracted protein.
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Table 35 x4 ALZES vehd HAezd 1% AFe F8
60%ol Aoz A Eow 0.1%U7 AR WA debkd, FE7F R
Aex Table 204 UEISe]l BAE B Tov +8L 50% HZ
A Jeld, £9 2 FEQ A9 residueo] 30%7tEel £AS ol
n] wheyoll & 2%al %7 15%Helel £48 BedFn Qe oA &

=2
Miache el 480l 2 oue L YsE Wl Ton B4 AUt

go

3) mEE EAYE REY

Table 4% WZia BAE BEH @RS JEbHD olch, MEH =%
BhRgiaol Al el Brassica campestris$} Brassica juncea R BEOE 2R
o] 7+7t 88.4%%} 89.2% 2 A Brassica napus mFERL A VERAL gk,
o5 MfEc] EHAHBLEAE MR wpetal3l2]at glucosinolate & &l
Brassica napusiafiol vlsl x| e} Lok,

Van Vogt=(1974)ofl o 5twi Fol & #kEel % sk el A ofe OZT
oro (.7~1.05mg/go2A HHiPel FES o] @ERT YEE F5U
oo EEE Huts ZaA® ¢4 mE ol kol o Ak B
#5905 o5 Uth

~N

7] 0.

Table 4. Composition of Rapeseed protein concentrate.(%)

Rap?es.eed Brassica napus | Brassica napus | Brassica Brassica
varieties (Youngsan) (Halla) campestris juncea
Protein 81.6 82.5 88.4 89.2
Ash 16.0 16.1 14.8 11.4
G‘“(Cn‘;zi;‘gate 0.57 0.46 0.67 0.74

Drv basis.
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4) glucosinolate &8

Glucosinolate:  midol] el  zhel7h  levt  EMEE fnfE 2|
glucosinolate Z & Table 5% 7tk % glucosinolated] BREE 92~94%
24 22 oA Jdebdz glch #iZias &S Hallazh 73 rolA] 7.4
mg/golvl, BEE ZEol 713 5% Brassica juncea= 10.34mg/g S 2 A
Bell = (1976) o] #4: & Canada®l &glucosinolate aigo] 6.3~8.5mg/gX ot
roul WEMAIE 0.74mg/g AE FHH AET T ek, zEld
ClandininS (1981) &)  #i %ol 41 gglucosinolates} {kglucosinolate iR
sger wgz AuzoldE A7 10%, 20% 2R #Belde 15%.
20%, ol 4 5%, 10%2x #iEsta 3l

Table 5. Glucosinolate content of rapeseed flour and rapeseed protein
concentrates produced in Cheju.(mg/g)

repeseed varieties

Brassica napus | Brassica napus Brassica Brassica
(Youngsan) (Halla! campestris Juncea

Total OZT Total OZT Total OZT Total 0OZT

rapeseed flour 9.26 7.14 7.26 5.67 8.95 6.93 10.34 8.25
rapeseed protein ) 57 9,44 0.46 0.36 0.67 0.52 0.74 0.60
reduction(%: 93.8 93.8 92.5 92.8
Dry basis.

5) Phytate =%

Table 6= MzZEa= EAE B+ phytate 282 Jebdz e A
oz mEEadlE o 4.5%4%° phytatert a#sle] 9lev Brassica
napus) Halla fi&°] 3.6%% A7 sgstn olch, =¥ HEHE 8 ol
< Halla fi¥87 Brassica juncea 5ol 2.7%4 = A=A, o] T&E
© Edman% (1979)°] #ET 5 3~7.3%3cte A2 Eolu soybean,

_18_.



peanut®.th BeTl  sesame, cottonseed . vt= A& ZiEo|rk, odd
phytatet fiiaget 24 pHel we} phytic acidet BEEe K&
o7t 912 veEbE vk A Z=ch

Table 6. Phytate content of Rapeseed flour and Rapeseed protein
concentrate.(%)

Rapeseed Brassica napus | Brassica nabus |  Brassica Brassica
varieties (Y oungsan) (Halla) campestris juncea
Flour 4.5 3.6 4.5 4.6
Concentrate 3.6 2.7 3.6 2.7
Dry basis.

6) EME Aol MIILE 24

Fig. AGES} SDS-PAGES uehd Re A PAGEol A& & F&el

6+ PA
el e 5 ZFHo EHHE aEE o ook, 22ln REE7 golx A
A GEpAE e 9led SDS-PAGEe| A= & F&el & 2, 3=t 5, 6,
7.8, 94 zeja 0= 24 x4 2tk Youngsanst Brassica juncea

2] 4‘:1‘5}

o] ul#l Halla, Brassica campestris®l 7, 8, gulo] BEEES A ¥l
Q) o o] Brassica juncea® 10 EAHZ 79 UEephtal 9
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