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FEANEA B UV-1700 2403966 B i (05 bk
X&) , KQS200E 75 $2 U (B LU T i 75 AU 2 A BR 2
A, HH-W21 {E R K E 5 AU X ZR A R A
F]) ,Sartorius BP211 8, F43#7 KF (AL I 58 2 F B 3%
RGARATED,

L2 Rk

L2.1 RHEAERTZWME FRECEAHHM 10 g,
NaOH ¥ (— & B RN EL) , T8 pH B, #8775 R B (—
FE IR A ,4 000 r/min, 20 min B0 FIER
W7 AT YRR R Y & &, BR DT, 4 000 r/min, 20 min B
DWERTTTE R TR T8 7= i

L2.2 EEBRSEWNE WHEHEESRANERH%S
OHREEY ., EMEEARRE="RHEEXEH
e R EEERRRE =R NWEL TR/
MAEHRRE; " HEAREGR="REOHKE/
M EBEHEEE,

L2.3 MEAMNSEGS BEANH&F K™
mEEHEEF 300 mL KB FAK .1 hEHL
(12 000 r/min, 15 min,4°C), W4 FE K, B % TG
B EEHS . EREENHS . 2KERRSEA
JEWIERER Yy niE & 0. 14 mol/L NaCl ¥ % $E 1 hJ5
B3> (12 000 r/min, 15 min,4°C) U8 FIEW ¥ %R T 18
RPAREREE FRE i . BV E R & . 4R BUE 8 1 Bk
EHRHRBYHEIERN 0% CBER- 1 h 5
B.0>(12 000 r/min, 15 min,4°C) U8 FIEWK ¥ %R T4
AR E O S, AEANH & . SRBUEE DK
BEUXEEEAERREYEINEER 0.2% NaOH
EWLIEEE 1 h J5 3.0 (12 000 r/min, 15 min,4°C), it
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1.2.4 DPPH HMEFBRRAENME RS HE
SR A ER B HERE N 2 mg/mL FRATFE
HERFHEE N 0. 2 mg/mL 44 & C %% DPPH
H A B bR 505 B AR BRI 45 47 B SRR T
MEH BEAHREABEEAAEAREDS
20 mg,FL ] 2 mg/mL £ & H & & % W, 7 Bl &
0.2 mg/mL MZEAEZR C W AXT IR, B 2.0 mL ¥
BN 2 mg/mL FIFERBIB A 2.0 mL 1.3 X107* mol/L
i) DPPH By T B 28048 I 4850, = 1R 6 M
60 min J5F 517 nm W EWICE A, , FAFME 2.0 mL
1.3X107* mol/L % DPPH H BV A1 2. 0 mL Z&48 K
REFRWEE A, K 2.0 mL £ FF1 2. 0 mL B ##
BEFHBOEE A, 1HE &SN E B HE X DPPH A
HEMNHFREBRE D =[1— (Al —A3)/
A2]X100% .

L2.5 RHEARRWAFRERRE WK pHEXFE
FFEE EHPRER A5 FREX 10 g SEFFH, ZERMR LE 9 1

10 g/mLAF(W/ V), $2 B iR B 30°C, pH {4351 4 9. 0,
9.5.10.0.,10.5.11.0.11. 5 1 12.0 &4 T, @A Th %
80 W H£HX 1 h, H a4 % 10 min U & pH {H, FH H
NaOH ¥ ¥ 5 pH Z AR {E, PA 4 000 r/min & >
20 min, U _F2TEW , A% SE R IS A E s E AR
T, RBUEREXHR B & E KR m . K pH E
115, B b 1+ 10 g/mL, #875 By % 80 W, $2 HU At
B2 1 h 44T, %58 3 BUR B (30,40.50,
60°COXTHHRBEEFE H MM . - B 8] % 42 R H R
H 20 ZERR pH (R 11. 5,18 50°C , BHR L
1:10 g/mL, #8580 W &4 T . B AR A HREL
A A] (30.60.,90,120 min) X £ BCEEAFE A M., BHR
LU X R R M 2R S - ZE SR pH (ECA 11,5, IR B
3 50°C , 3R EATE] 7 90 min, #BFE T 80 W &4,
AR (L 2 10,1 £ 15,1 ¢ 20,1 ¢ 30 g/mL) %
RECEHE AR M, RBOREGTHRBEEHE AN
W - 7E B pH fE R 11.5, ¥R B S 50°C, 32 B ja) Ky
90 min, BHE LR 1 2 20 g/mL, #B 75 D% 80 W () 2514
TR 1.2.3.4 IRIBBST SEN EHM S 2R .
FR YT pH (B X 3BT H 2 M . FREL 10 g EAFH
LW pH {H h 11.5, & B 2 50°C, 2 B AT [a] 2
90 min, BHE LA 1 ¢ 20 g/mL, $EHRECH 3 K, B~ I
R 80 W A N IR BCEAT M v SR IR
WA A1 mol/ LI EREHK pH 437 % 3.4.5.6.7, %k
A EEE 1 h, L4 000 r/min B.[> 20 min, &% T
W RE M EE AR,

1.2.6 FHEARRIAMLENA BEERHER
6, FREL 10 g AR FERB S D3R 80 W.BRDL pH (AN 5

FA) T 28 25T, SR BB pH B (A) (R BUR B (B) (1R B
A 1] (O VRBHE B (D) F BUK B (E) 5 AN 4 44 g 52 i)
FHHMEARBEERER R L () IER LK E—
SRR T2, SARE 3 4 F47, BOE ¥ E #1571
B X GE R AT AR 22 50 BT O 25 3 H, B e R R oK
T 1,

2 HBRESW

2.1 FHEARIUBRRRIRE

2.1.1 B pH EX AT EQRBGEm  fmE 1A
PRV pH XS SEATH AT 2 R EUE B K
., 7 pHEN 9.0~11. 5 i , FE H A 4R BUE B pH
B ARG R MR WA hn, 24 pH 2R 11.5 B, A2 &E, &
SR pH {H4kSEHE K 2 12 B}, B H R IR IR L7 (1
& pH EHIX BT 12 if, & E AR R WA,
BWESBEFRMERME. Hik, BB E E K5
W pHEZEH 11. 5,
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Fig.1 Effect of pH value on rapeseed protein extraction

2.1.2 PREBGREXSRAEH R m  HE 2 A,
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Fig. 2 Effect of temperature on rapeseed protein extraction
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Fig. 3 Effect of time on rapeseed protein extraction
B 90 min yf SR I H] o
2.1.4 BRSO E DR M dE 4 WAL A
[ FRPRH L SRk R HR AT IR PR 2 R SR IR R — 2 1Y
M. BEE RN FL R R, SEFFRI AT YA AR R 4R
BRALA BTG R B R AR LG 28 — 26K 7 1 K i
PEIREE B BRI ok, SR T, B 1+ 20 g/mL
B R BURHR L .
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(S

=% 680
EEE
B 2T 660

= e
T FE 640
EE

B 620

o

£ 600

1:10 1:15 1:20 1:30
#h#i tkRatio of material to liquid/g-mL-!

B4 RSN E RN
Fig. 4 Effect of ratio of material to liquid on

rapeseed protein extraction
2.1.5 RIBOREHEBCEHEHREm  HE 5 aTA,
FRIICEION S FFHE P AT I PR HAR B R B . Bl
RO 2, TR E IR IR A BT,
RIBRECH 3 Yt , AT PR AR IR AR 762. 25 mg;
FRBOREGE T 3 i, W IE R H R IE R RS T
P2,
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Fig. 5 Effect of frequency on rapeseed protein extraction
2.1.6 BRUL pHEXSEAFE BRI m  HE 6 7]
AL ERUL pH E X P B H B &M R, X pH{E
S 5 B B TR UL B8R B b, A 2R 7 S B R
JRE 629 mg/10g, 5 FIEWPITEMA L A EHERE
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B 762. 25 mg/10g A LL , KPR H Y 82. 50T
VTR H RERLUIIE 20 B R IR B o RV, i T8
H BR AR UL 2 7 76 B R 30 20 4R AT ¥ 1 2 1 Y i 2
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Fig. 6 Effect of different acid precipitation pH on

rapeseed protein extraction

2.2 MEORRIZr&ML

MR 1AL, 5 AR P 3= 0 S0k 28 1 4R B
ENER B EESR . WRESTT IR, Rk
149 PR 2R A SR B, S e/ N A BRI LG 55 AR e R R
) FE YR AR YR A SR B >R B > pHL (B > i 8] >}
WL, e iras R e E 0 M RERR T 24
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Table 1 Orthogonal rest of rapeseed protein extraction

DRk E®RR FEEEARRK
Ratio of W JEi & Soluble
material protein yield

4% ApHfE BiRE  CHME
No. pH value Temperature  Time Times of

to liquid  extraction /mg e+ (10g)~1!

1 1(10. 5) 1(45) 1(70) 1(1 ¢ 10) 1 520. 23+8.92
2 1 2(50) 2(80) 2(1:15) 2(2) 641. 86+6. 87
3 1 3(55) 3(90) 3(1:20) 3(3) 761. 56+7. 58
4 1 4(60) 4(100)  4(1:30) 4D 717.48+6. 15
5 21D 1 2 3 4 521.49+7.37
6 2 2 1 4 3 646. 771+4. 50
7 2 3 4 1 2 674.53+6. 01
8 2 4 3 2 1 620. 181+4. 46
9 3(11.5) 1 3 4 2 580.11+5. 92
10 3 2 4 3 1 671.25+10. 85
11 3 3 1 2 4 759. 47+5. 03
12 3 4 2 1 3 786.56+£7.59
13 4(12) 1 4 2 3 685. 25+5. 33
14 4 2 3 1 4 691. 28+4. 07
15 4 3 2 4 1 587.61+8. 65
16 4 4 1 3 2 624.59+4. 77
K1 2641.13 2307.08 2551.06 2672.60 2 399.27
K2 2462.97 2651.16 2537.52 2706.76 2 521.09
K3 2797.39 2783.17 2653.13 2578.89 2 880.14
K4 2588.73 2748.81 2748.51 2531.97 2689.72
k1 660. 2825  576.7700 637.7650 668.1500 599. 8175
k2 615. 7425  662.7900 634.3800 676.6900 630. 2725
k3 699. 3475  695.7925 663.2825 644.7225 720.0350
k4 647.1825  687.2025 687.1275 632.9925 672.4300

%% R 334.42 476. 09 210. 99 174.79 480. 87
F{H 314.76** 777.43** 159.46* * 107.83* * 716.87* *

e RR R R 3 2 7K (P<0. 01)
Note: * * mean significant difference at P<<0. 01 level.
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#Fj‘] AsB;C4D2E; ’EI] pH {E 11. 5,%@{5‘1}% 55°C ’ HT“E]
100 min, BHE L 1 ¢ 15 g/mL, FRBIREL 3 K.

XYPIEAZSL 5 i 8 th M iR RFITTIUE, 85 R %
LN T A48T, MR T EEEE R
BUE S 788.56 mg/10g, A] ¥ M SR AT B H 9 12 BUOR
28.21%. FyEW 4 pHA{E R 5 M HCL Ui3E 1 h J5, LA
4 000 r/ming.L» 20 min, B % T, = MmEHEE RN
662. 4 mg/10g, = fE HFREHA 23. 7050,
2.3 FrEEXT DPPH H HEMIERIEH

B 7 /AL SEE S ERSNEEA.
REH BAES AEAW B DPPH g iR A —
FEMERRE £ K A X DPPH H fi 215 BRVEFH K
FABEAS>SAEHASEREA>SREA>S " ME
H, = SR E A AN DPPH B 515 B 2451
7 31.09%6FN 29. 08% , A FR C WM EAES R R —
2L RPN REAT BRI SNEESNSEER
BABIFHIERR B HEEBCR

DPPH free radical scavenging rate/%

DPPH [ H13Li%

B7 AE¥EFEAx DPPH BHENZBRIER
Fig. 7 Scavenging effect of different rapeseed protein on
DPPH free radicals

3 Hit

R REZR B BT AR R U1k 8
0T H B B R IR RSN R AT AR TR I
T2 0% NaOH ¥ W pH {E >4 11. 5, 32 BUR B 55°C, i
I 80 W, 4R BT E] 100 min, BHEHL 1 ¢ 15 g/mL, &
BURECH 3 WK 414 F #E47 8 #2 B, 4 000 r/min,
20 ming IS B WS . 7E pH E 5 M T #1T
FRUTRERUS R R B H R &, K Ea i
B Ry 28. 21% , 3EM - B EA RN 23.70% ., Hi%™
o H AT B il 45 TR R B A G X DPPH A i3/
TEBR AR 31, 09% 1 29. 08%% , LA BT A 3L
BRVEFH . B 5% 45 SR 3% B SR R BB 2 B0 488 o8 ST
BH.ITEE B R EA R ARIE, i H R 55
HEEREEAIEA LA HREEEYEE, ik
FHEYEAFENA IR AR THESKE. R %
BT 5 /K M B A 15 B WL AR Bk R A 5 8 vk A
Eb AT AR A b fR A T 2 F2 P R AR A 7= AR AR, B8 ) 9 g
F Ik fbA=,
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Optimization of Protein Extraction Process and Scavenging Function of
DPPH Radical From Rapeseed Meal

LUO Qun' ,ZHANG Hong®
(1. College of Education Science,Chengdu Normal College,Chengdu, Sichuan 611130; 2. College of Life Science, Sichuan Normal University,

Chengdu, Sichuan 610066)

Abstract; Taking hot-pressed rapeseed meal as material, the optimum protein extraction process by alkali extraction and

acid precipitation was studied. The results showed that the optimal conditions of extraction were follows: pH 11.5,

temperature 55°C ,ratio of material to liquid 1 ¢ 15 g/mL, ultrasonic power 80 W, extraction time 100 min, 3 times of

extraction. Under these conditions,the extraction yield of soluble protein from rapeseed meal was 28. 21% ,the rapeseed

protein yield of end product was 23.70%. The albumin and globulins by isolation of rapeseed protein had powerful

scavenging efficiency to DPPH radical,the clearance rate were 31. 09% and 29. 08% respectively.

Key words: rapeseed meal; soluble protein;optimization;free radical scavenging
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