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Jang-Soon Lee*, Dong-Sub Kang and Yeung-Joo Kang
Department of Food Science and Technology, Cheju National University, Cheju
*Department of Food Science and Nutrition, Cheju Junior College, Cheju

Abstract

In order to establish the effective extraction and purification process of rapeseed protein, the extrac-
tion solvents were compared with one another : and the residues of glucosinolate and phytate and
the extraction yield of protein, which had been extracted by 1% sodium hexa mata-phosphate(SHMP)
and purified through isoelectric precipitation, acid-washing and UF concentration, were investigated.
As for the condition for extraction of rapeseed proteins, the solvent of 1% SHMP(pH 8.0) turned
out the most appropriate s so far as the purification process for the elimination of glucosinolate and
phytate was concerned, the acid-washing twice or the process of the acid-washing once and UF concen-
tration was considered the most effective. The yield and content of rapeseed protein were 37.1%
and 75.3% respectively in the case of the acid-washing twice, 42.1% and 72.4% respectively in the
case of the acid-washing once and UF concentraction, Consequently, with the elimination effects of
glucosinolate and phytate put into consideration, the process of isoelectric precipitation, acid-washing
once(pH 3.5), neutralizing(pH 7.5), UF concentration and then freeze drying proved the most effective

purification process.
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Defatted rapeseed meal

Double extraction with 1% SHMP

at room temperature

Ist extract for thr (mealtbuffer, 120 w/v)
2nd extract for 30 min, (meal: buffer,
1:10 w/v)

Cenirifuge (10,000g, 20min)

Supémotom Reslzjue

Adjust to pH 3.5 with 2N HCI
Centrifuge (10,0009, 20min)

i 1
Precipitate Whey
Double wash with dist. water (pH 3.5)
Centrifuge (10,000¢, 20min)

Dissolve and neutralize In dist. water (pH 7.5)

Freeze drying

Fig. 1. Preparation of rapeseed protein
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Table 1. Chemical composition of rapeseed and meal®
(%)

Table 2. Effects of variable solvens on extraction of
nitrogen from rapeseed meal®

Crude Crude Carbohy-

Moisture fat protein drate® Ash Yield
Whole 504 4162 225 23.78 706 100
seed
Dehulled 568 4436 283 1524 642 831
seed
Dehulled, 3.61 642 436 40.27 6.10 45.2
defatted
meal

a) All analysis were carried out in triplicate and means
reported
b) By difference

a2y o oF

TAiE CrEo| aat ol Solo W= &8

E 1& frAet HIMVMIH AExA dstE Jehd
A2 fAte 582 fAF Al tsbod of 45%0]0,
@l geke of 43%—;.— el gle] Ao w
FE3lcs Az o] Feke Sosulski®rl B wah of
40%2) ¥eksl A9 wlegk Aoz ey

E 2& £olell & 225 HEE Jeld Ao
pHE 70 =+ 8028 xAsle 23) —T—%w}‘ﬁﬁ}.

FEES ZE 4l disto] pH80NA pH 705}
t 378 Hlm, pHBO o) 4ellA) :280) o Frly
Aog dio] Hed 3 T@We pH 11564 94.5%,
F F90] pH 110014 -4} %ﬂ—‘.‘ g F2PL g
T&o| 732%2 Basta gleon) Zatzbe]stel A g
Ao WA Y olmicabel WS} eabsn], pH 9.0
ol Mol E YA Fursl Jwpxicke B
2Pl azba 4FeAA )5S Tl R Edoe
dubHQl whyle] opletn Yzgc) 1% SHMPE 2
SENEZ AR AL 7 @9 A% A 7te} Thompson
S99 Azel g A2 AEEQ 025%s 05%
SHMPE F&Alt gwlde) 3538 wotor} T4
A(pH35) == wujddeko] AHglon, %% 2% A$
e 1% SHMPY #23 vodz Agn SAdAEE
AT 3Hojx 1% SHMPE F28ue QA
£ AdeAe 40l F R e 22852 1%
SHMP+0.256 M EDTA &§-4v124 pH 8044 79.1%
= YR FHAZ e 32858 1% SHMPE A}
43& o 73.0%24 Thompson ="26] B 79.7%
Bohe WA el ey 1% SHMP+025M
EDTA E4vi2 $23 99a gde Ty
Fo hild 580 of 34% Y2 19 SHMP Luj2
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Extraction”  pH 1% 5%  dist 1% SHMP+
Xtraction™  PY gHYMP NaCl water 0.25M EDTA
1st 70 572 532 402 716

80 656 568 432 756
Ind 70 119 66 36 58

80 74 33 47 35
Total 70 691 598 438 774

80 730 601 479 79.1

a) Extractable nitrogen % measured by micro kjeldahl
method
b) Two times extraction as descibed in Fig. 1
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Fig. 2 Effect of pH on precipitation of rapeseed pro-
teins extracted by various solvents
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Table 3. Effects of acid washing and UF concentration
on the yields and residual rate of rapeseed proteins
extracted with 1% SHMP buffer(pH 8.0)?

Treatment™ Protein® Soild N

Starting meal 43.6 100 100

pl ppt. only 72.1 45.7 756
1st washing 734 425 715
2nd washing 75.3 371 640
Concn by UF(30K) 68.4 437 685
Concn by UF(100 K) 70.6 424 687

Concn by UF(100K) after pI ppt. 71.2 432 705

Concn by UF(100 X) after pl ppt. 724 421 702
and 1st washing

Concn by UF(100 K) after pl ppt. 824 107 202
and 1st washing
(1% SHMP+0.25M EDTA)

a) As of meal
b) Processed as described in the Method section
¢) Protein % in products
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Table 4. .Effects of acid-washing and UF concentration on the composition and residual rate of glucosinolate
and phytic acid in rapeseed proteins extracted with 1% SHMP buffer(pH 8.0)

Composition Residual rate
Treatment® - " e
TathUCOSInogtgnyl_ ozt Ph.vtlcc acid | Glucosinolate  Phytic acid
Starting meal 17.05 9.86 2.41 100 100
pl ppt. only 176 122 197 103 817
1st washing 0.52 0.10 0.98 31 40.7
2nd washing 0.13 nd nd 0.8 nd
Concn by UF(30K) 1.32 051 1.80 77 747
Concn by UF(100K) 142 0.90 177 83 735
Concn by UF(100K) after pl ppt. 0.55 0.29 1.35 32 56.0
Conen by UF(100K) after pl ppt. and nd nd 0.37 nd 154
1st washing
Concn by UF(100K) after pl ppt. 0.19 nd nd 11 nd
1st washing(1% SHMP+0.25 M EDTA)

a) Processed as described in the Method section : nd not detection

b) mg/g
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