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1 #MEFE
1.1 MRS5S

ZE2IM 2 SR MERAT R, FR PR PE A 24238
SEBEFE T B AL S TE O e (AR, 1 2 42 Ak 2 3
FIA PR W 5 4 1E & H (AR) F B i se i G-
250 (AR) .8— 7R e —1-ZE 1 ik (ANS,AR) , = (32 /!
o) & e (Tris , AR) , b I R EE R A R A
H) W12 (AR) , [ 25 42 A1 4k 27 1500 A BR A | 5 PBS
G b, T VAR R A FR S A 5 H &R (AR) 8-
ik OB (AR), TR HAARAF;
TR (EDTA,AR), A a4 58 iR
(DTNB,AR) . =% 2B (TCA,AR), g5 v bk Ak
R A BRA F) 5 IR (AR), R TR Ak 220K
R+ b LB R 88 (SDS, AR) , [ 2 4 [ 1k 2
AR A,

1 1 2 D RE R AR AL, K SO AN L 2R R A A
TG16-WS 5 =X i 20 HL , 18 e I 52 56 2= U AR
TR T TR pH KT, 45 56 T7 A v - il 5
A R A KEEZO ARE T e dEas , LR 8 )
A R A ;Scientz— 10N 5 2% % T8 0L, T
B2 MR B A BR A E 5 JRI300-D-1 57 Y] FL
e, L AR AR
1.2 MEIFHATAE

I 55 34 22 T RE A B ML T SFF DERR B Ry
75~270 wm FPORL, TSR L 1:4 IMAIE T
ot 38 KU FP ML FE 1 h J5 T 8 000xg &4 T &
L 10 min, B E IR, QS EANEW TR InAE S
P R RO 1A 3 IR, MR AEY) - E7E S
A AR T XUBE AR AT A5 R T SRR R
1.3 HMEHITBEANIRN

PR UG T2t J0 B T AT ROk R LE 1:20(g/
mL) A B 1K 5 8 NaOH % W0F pH {E
P 11.0,25 CHLMIEFE 2 h, WA AR 15 min £
EIRGHW W pH I RIEHAE 10.5~11.0, K5
F 5 600xg 214 FE L 10 min, ¥ EERIS0E,

B R VT FF L R BB H HCT(1.0 mol/L)
pH A% 4.5~5.0, 15 T 4 CH & 4 h, T 5 600xg
N EO 10 min, BIBCR 2000, n/b i L 5
TR I LI 2 pH E S vk R T S A5 B
Bl 22 k7 70 B 25 H (conventional rapeseed pro-
tein, fil % CRP) , Ho40 B R J0 22 40 32 e e N

JCE R, R AR A GB/T5009.9-2008
B it R JE A R0 S )RR /K ik 125 I

HL R 0L % R IEMCE T DA AR
SHIER AR R b, BEE L R 16 VR 30
min Y8 ML 37 TE AR BT 0 B BE , R b &
BRI pH A 2 VR TS A L 3 4R
AP (electrostatic rapeseed protein, ] FK
ERP) , i & K e b % i i) £ [7] CRP,
14 SBEEEWNINEENE
141 FpkME HHFREL 0.600 g 43 B AR,
10 mL 258 FK % 15 mL W BLOAE D iR Ik
il Z SR A, T 3 000xg 2514 F B .0 30 min,
AN 2 B BRI 5 (1) TR K
4 (water absorption capacity, WAC),HE & 3 KL
FEIH

WAC(%)="2~M1.

x100 ()

0
AP M —TnEEANRE, g;M,—
ToaEERMEEOE R R R, g M, — K5
B EE M EOE R, g,
142 FRmtE  KE# AR 1.000 g FE40 5 10 mL
ROl—EET 15mL #.0%, KRG HEZE
, FIRECE 30 min J5 T 3 000xg 5514 T &
0 30 min, /5 8 £ B ARE ST A (2)
T 31 4 (oil absorption capacity, OAC), H
523 WHCFHE
OAC(%):%XIOO (2)

0
AP M—T 0 EEANRE M, —
T E P S B0, e M, — WM S
o e E H MO E R, g,
1.43 ME MRE Petrucelli 5 Jr k&,
IS B S FREC6 i 0.1000 g & HFE &L T
10 mL 2 & 7K h B e 2 s8R &, 0 5l
W pH(EH = 3.0,4.0,5.0,7.0,9.0 F1 12.0, E# T~
i+ 30 min, Z J5 7E 4 000xg 45144 & 2.0 30 min,
BB T mL A 5 mL 25 S se Wi W, ey
TRA G I ERE S TE 595 nm A WG | B0RE I
3RS RBCT
144 LAk KA TR E Y 2 B Yasumatsu

SHRG



142 hoE

M

2023 455 9 H

SO 5 30 X8 Y SR o3 5 B 1 FL AR M A FL AR AR
EMEIEATINE . PRI 1.75 g R AE S A 25
ml A8 FK, ®#E BT Y) 30 s, M5 A 25 mL &
K, AksE8TUIFLAL 30s,1 100xg B0 5 min, 3L
b Js EA #= A (3) A, FLALTRE Ptk n Uy
OB O A TE 80 C/K B IR 30 min, 5 B O
WFLRZ & IR A AR (4) B E E
ES,

H
EA:H—(‘)XIOO% (3)
ES:%XIOO% 4)

1

ARG H,——8 O JE HE S S em;
H,—FARZEE  em; AR (4)h H——R &0
FURZE B em H,—— IR % 5 ALBUZ B B em,
1.4.5 EKWHKE  Z% Timilsena S5 15—
JE I H B, 28 A 20 mmol/L, pH 7.0
() PBS 2 i, JfHc & vk 2 R 0.02,0.04,0.06,
0.08,0.1 mg/mL % . e 905 NGOG EE T &
WK RN & K 4 51 2h 390 Fl 470 nm, BR4ETE 5
nm, [ 2 mL & HE R P IA 20 wL ¥ 8 mmol/L
() 8~ e — 1 —Z A PR VA W, R 8 J5 8 5 min I
PECHREE , LhOGHER XS 2 1 vk FE AR R ED S R
T B K M Soo
1.4.6 WEHIEE MRS E S8 Tangd™W 7
VI E Y A RR DT IR I mL 10 my/
mlL FESE 5 2 mL B Mis T (BETHAE TR
% 104 g Tris,6.9 g H % ,1.2 ¢ EDTA,pH 8.0)
#10.02 mL Ellman {7 (0.2 g DTNB # 7° 50 mL
EFREWIER T ), T 25 CHIE S min, 7F 412 nm
T W GAE 4 3 (5) T R AL, LAAS I
B H 20 Ellman 3205 I RE N 25 H .

SH,.  jumol/g)= 73.53><z’47ll4]2,,m><D (5)

KA Ayp—H DTNB 17 7E IR 5 1 W2 6
{H - JC DTNB 775 B B i B9 WOGAE s D——F B A%
Boom——BERY & it e

TR A AE S A A S 1 O
VEME S0 B 10 mg & FURE S ZERE AL 2 S A 4
mlL [ /R 25 -8 B WU W2 (10.4 mg/ml. Tris,6.9 mg/
mL H & £ ,1.2 mg/mL EDTA,0.48 mg/mg JX % ,

pH 8.0) FHHIIA 0.05 mL B35k £ 1F 25 CHAF
LKA 1 h, FEIMA 12% TCA % 10 mL 7K
W 1h RIS R O, 3 B TR, BOULTE B DUTE
f#FE 12%11 TCA A 1 h FRRE L, A 10
mL EDTA 2% Ml 1% SDS & fit UivE, Jin A 50
pL Ellman 508, BIZURG 5 T 25 CHRI 1 h, 78
25 CH&M T, 88 )5 B0 (10 000 r/min, 30 min) , il
JE 412 nm AT RIMOGIE, S5 S & SH,. &2
K (5T, ik SS M B A (6) A .

1.5 HBEEAMEHRIE

1.5.1 ZHRAMR KA GB5009.124-2016 (&
i 2 SRR 0 2 ) J7 ¥ E ERP B2 CRP & 0k
i 1) o 28 B I ol LL A3

1.5.2 [ @il 2 Mg ER 20 Jr ik FRE 10
mg FESLITA S mL 7K ,4 h #e— KK BEHr 12 h, 1
J5 F 3 000xg B0 5 min, B E W, AR 6
TEACH B HAE Y 190~250 nm, Fe4E 5 1
nm , 3953 K 50 nm/min, 7 5 EE A R (015
B, 5 8080 i — 2D i A T S B
M) REEH o AR 3 P,

2 #R5WR
21 HEEEHAK

i F 2 b 7 12 45 B il SRR B R 1 R
KA R P R 1, B AL A
[F 2 F T i ERP AR K 4 B 73 5 R 12.34%
H192.56% , 4% CRP (30 25 (HLAH 5 514 10.85%
F189.04%) . THSEAFHFI B A — i 2 1 TE R,
7T A B 75 T T JBC R, B v ) W 6 9 YT pH
BT 8B UITE, A J5 22 8 0o B H S # AR
2B, O A% e 4 U VR AR AR B A B
HE R A L R R U

F1 ARHAEENNSEEARERGE

Table 1 Yield and purity of rapeseed protein

extracted with two different method

#H 5 ERP CRP
A% 12.34 £ 0.40 10.85 £ 0.25
Y E 1% 92.56 +0.51 89.04 £ 0.17

R E % 6.19 +0.71 8.15+0.42
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A SEA G M T R B kR, A kR A
23 W A S ) 2R 5 ) BRI R T RB LT AR
TSR R T A 4 B e S BRI L Al
#25H T ERP F1 CRP (&SR AT, thiz & nl
IR S g RO~ B IRt R e e DN N T
(LT B HER , B 518 & = T 30% , 45 Ff
TR IR & R YR FAO/WHO A HE7E(E 1
AN TR) 1 B2 BT V45 30 9 0 S AT 40 B 2 1 v R
FE 5 FE AN TR, 3 ERP B K P &3 R o5 S L R A

Y 47.97% , i CRP " 5 K M & 5 R L h
43.10% ,iX s it 7 H I se AR TR

SRR LR B A MR A BRI R, RALAAR
A FEEORE T G T R R N AR T R
I H RS T ATIE 95 T Re™, & WR il SR AT IR
F S 4 A SRR % i T iR 2 15.849%~20.42% , i&
SR Zeun LU Ees) ) S RO R B i a = B i
JBYEE T, PRI SR 2 AR Sy — A R A Y
) 2 1 Bk U

xR2 MEMISBEONEERANSSE
Table 2 Amino acid composition and content of CRP and ERP

9.1 ERP/mg- g™ & /% CRP/mg- g™ & /%
FROME R R B KA AR * 30.17 3.40 52.21 5.77
WAL ABR * 7.73 0.87 31.61 3.49
75 R B O 64.92 7.31 80.88 8.94
It 58 ABR *O 35.94 4.05 46.22 5.11
9 A R kO 39.77 4.48 57.68 6.37
¥ PR AR 1.94 0.22 2.62 0.29
RN 51.32 5.78 56.42 6.23
H AR 56.69 6.39 30.86 341
Tl ZBR 137.34 15.47 31.60 3.49
F oK R IR HRER * 35.71 4.02 44.18 4.88
R BR * 82.26 9.27 73.64 8.14
X 31.51 3.55 63.41 7.00
20 5 BR 29.30 3.30 21.36 2.36
PS4 75.55 8.51 93.95 10.38
Bk SR 29.07 3.27 39.31 4.34
BB 125.06 14.09 126.69 14.00
LN 53.31 6.00 52.53 3.49

T Db S AR IR O SCHESA LR

2.3 ok i

ERP 5 CRP M#57K Kbk W& 148 &
FI R K T PE 34 25 52 i £ i 14 5 5T B O
K5 BT R PR S K T SR R R
EOCHEm MR A G, TR AR 0 ) 2R W AR 1 R
FLRER R DT B HE T o

BT, R R U 4 B 1 ERP
M 3F AR PEAR T AR S8 Oy i, AH s HE KRR Il 7k g e T
CRP, e t: 5 H o7 s K v SR i & it
o F 5 AT OGP 7 LA 5 3R 2 v i AR O ik
JIT 4 4 43 5 B 1 P g K M SRR 1 7 A A B

ERP i K M & LR 15 47.97% , W = T CRP (H:
M 43.10%) .
2.4 RARE
DLA= 38 26 R bR ey, 467%8 Hh s s b £
JETE 595 nm Kb WO EE Sy B AR AR B B
PR AR AR M £, A5 BT 42 43 25 R 11 ERP
F1 CRP ZEAN[F] pH AT A% i B i 42 LI 2,
HE VA A B s e LT Re M, T
THEAWEME, H 22 205 W) pH (B K-
B K R R L 8] B S T R S el R 2
AL B2 ERBE pH E B0, SRR 2R 1
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25 ST (pH=5) , 1L F ERP I CRP 4 75 fift )i
5350 7.68%F 0.03% ., 4 pH B T8 H L
GRS, EAASAWHE, 5K TEM
55, WO B o TR VR s ) R A
(IR N s R = S W A S K 7 N i ]
IE sk G far, 5K A F I 2 5 BE T B oV A
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Fig.1 WAC and OAC of rapeseed protein

25 FUHERALBESE

A FLA M B AL AR e 2 a2 B R
SRR/ JEAR (pH E W i BE g K P B 52
M) 20 A 45 P i BCI T SR 43 2 1 ) LAk
KA AR e A R W2 3,

3R EcHE BOR CERP W ELfkBE 1A
(49.95+1.33)% , % =5 T CRP (1 (47.13+1.74)%,
Sy A R R R ERP 3R I B K Ik A 2 57 (45
H5REG MM EEAE, el T ERP HA EH/N Y
RLAR TR 980/ XoF Rz 2 A X A5 R 1 28 11 5
BB IRN  E BCRE /IN 2R  0 BRLA R B R
Heohn 8 H 5o HE T R ARl ORI R
(R 28 LR A% 1™ Wb 1o, R b S Pk e B A
B 7K B AT B 78 4 2 R ol HC B T R R TR 0 P01

FLef e MR FLIR RR S (R R AR e IR, HOR
FEAE AR A R B G  7E Tolk A 7= v FLR e e v
AR T E P S R, angk 3 Bt ERP
1 CRP #) LA RS 2 M43 518 90.85% Fl 88.56% ,
B ERP pyFLAFR & PEAL T CRP, L5 R 2 B R
DU BV 7 P A9 NaCl JG ik 58 4 25 Bk, i dh & 1

Wil 2 358 027 A R AR« R 7 AR A i
HF 0 B 6 1A P 0 i 32 350 2 A% G s TR U Jr 2 4 i
W), LR ERP AR 2 /) 3E By 21 45, R B R
Y3 5% vl BE 23 % B (R ) = A M BT IR it
MM S K FEES T X5 ESE AR
E— E B Jik b R R L P P R VA A S Rl
JE B I RN 25 AT

—m—CRP)
80 | _o—kre °

.
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Fig.2  Solubility rapeseed protein extracted
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with two methods

x3 AHAERNMMENFIEEEHIALMYE
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Table 3 Emulsification and emulsification stability

of ERP and CRP

# 5 FLie it EA/% FLAL A& T ES/%
ERP 49.95 +1.33 90.85 + 1.52
CRP 47.13 £ 1.74 88.56 + 1.89

() FEAEAS R T LI P Ae e s W] B ERP AR 5 K it
FETE R 7K L AT 9 3 Y 7% 5% (DL 3R 2 P icdls ) T fig
IG5 9 R BV R DA AR AN A K T B
HRL AR T,
2.6 FEBFAKME

ERP Fl CRP A9 3% 5 K PE & W36 4, Wk
Jii7R :ERP B9 2% T B K M e CRP 1985 20%, T2
P 5T 2% T 7K P 55 2 1 0 3 TR 22 8 1Y) i 7K B R R
B 1) B R RUAT G JF sz B RS A AT &
Ji IR 25 R e %) 5 e 130 R T A T 9 SR AR
HERRENT, H=gt s gkt —x
TR EE B RCAE 175 (T AT B e 7 28 1 PN 1Y) i 7K
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A& ok, i S5 ERP A 2 1 s K v &
CRP. H T ERP 09 & 2 i i K | £ A5 H R e g e =

T CRP(ILEI 1),

x4 BHAERBIHBXFEONRERKE RER _—REEE
Table 4 Surface hydrophobicity, sulthydryl group and disulfide bond contents of ERP and CRP

# F @ K SH,./pumol - g7 SH,/pumol - g™ SS/pmol - g™
ERP 5.776 +0.222 21.57 £2.58 116.60 47.51
CRP 4.803 + 0.060 34.33 +0.63 107.67 36.67

27 HERZMEBESE

i N S R A R T R S T 4 A Y
A0 TERGE Bk G AR R AR B v Oy TR
AR 6 R B A SRR AR PR A AR KR e i
FE— AR i S S S A A AR

HL 37 v 5 ORI SRFF 23 B 45 1 ERPORY Ui B
FAEE A E LN 21.57 pmol/g, Ik T CPR 9 (4N
34.33 umol/g), FH/ A ,ERP ' i & it T
CRP, JEH o3 W A7 7 23175 5 26 1 o A9 Ak 3
ZiWEte S S W: S B S YNT(1R 7787 N = & 2 e bl 1 N 0K
VER Al Z A 5 7= A A2 A ply 128 1 5T 9 i 7K A
HAER] G H AR T A R R A i S Hi
Z R (4 AR AR T3 5, BT B — A B LR T K

s B
1
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PERFLR R e T, X WEHET B 1 5% 3
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28 E—@&it

A R = R 25w D) Re vk | A
TEETA 3 A FRIESS A 1% 190 nm AL (1 1E 0
208 F1 223 nm Kb 1y 2 A 670X 1 2 B BT a—
B2JHE s T 195 nm ZE A AL A TE I 215 nm 2845 19 1
W U] Sy B—HT B 4544 ;200 nm 25 A7 4 B £ 0 2 6 KL
B S5 A T8 el S T4 B 1 3R AR 1 T SR AT
O3 AR [ 3 T B 4% — G s AR BT o L A9 an
3R,

100 ~
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2 2 pss
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Fig.3 Effect of extraction methods on secondary structure of rapeseed protein

H & 3b AT LLE o SR EO RN R 15 3 45 5
AW ZHEEH I FBA R E2ZR, W ERP A
CRP 1y a-181E B & 435 5 33.05%,23.15%Fil
29.88%,28.53% , BRIV, 375 42 WA il Sk K 0 B 2 1 v
o B THE FT 7 LU T K, AR Gemdis B T AR B R A
h - S LA X R 2 | T A B 1R A

o S R SRR E B AR BT B A
FC o BRE L AL AR, Wi 4 ERP 1R 25 Kk
AEHC CRP W AR E , M7 A A 7 Jm 28 TAFE
Wi,

A SCHRR B “H A BT o 1R BE LS8 5 HFLR
WA EVE Z [ L IEAR GG AR 7, 8] 3b AP 2RL
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Effect of Extraction Methods on Functional Properties of Canola Protein Isolate

Jiang Shuting'?, He Ying',

Qiu Dan'?,

Wang Yajuan',

Deng Shanggui®

(“School of Materials and Chemical Engineering, Ningbo University of Technology, Ningbo 315211, Zhejiang
XCollege of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, Zhejiang)

Abstract Rapeseed protein is a kind of complete protein with excellent amino acid composition. And its high nutritional

values make the rapeseed protein a potential edible food ingredient. The objective of this study was to investigate the ef-

fect of different extraction methods, namely conventional alkali—solution and acid-isolation extraction and weak electric

field extraction on the functional properties of rapeseed protein isolate, e.g., amino acid composition, sulfhydryl/disulfide

content, secondary structure, surface hydrophobicity and so on. The results show that the surface hydrophobicity of ERP

was 5.776 +0.222, which was greater than that of CRP (4.803 +0.060). So the emulsifying property, emulsifying stability

and oil absorption capacity of ERP were better, the datas were 49.95%, 90.85% and 166.18% respectively. The disulfide

bonds content of ERP and CRP were 47.51 and 36.67 pmol/g, respectively. According to the circular dichroism, the

proportion of a—spiral and B—turn in ERP is higher than CRP. Overall, the rapeseed protein isolate with different extrac-

tion methods demonstrated distinct functional properties.
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