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Study on refining process and properties of rapeseed peptides
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pH 4.5, T B MUK 7500 . #h#lJe FAF % I (RPT5) 69 Bk
BEHTLIAY RERA T REH RS A FF R
A BRI B A RATH 3 AR 7 M (IC5, =8.82 mg/mL)
Fodn K EM (IC5 =0.80 mg/ml), 7T VAAE A — FF % £ 1%
B4 G TR A T A R,

KW KA SR B T b AR

Abstract; In this study, the crude rapeseed peptide was used as
the research object. After treatment with powdered activated car-
bon, peptide solution was adsorbed onto DA201-C macroporous
adsorption resin and then desorbed by ethanol to obtain rapeseed
refined peptides (RP75). The basic composition, antithrombotic
activity, anti-inflammatory activity and amino acid composition of
rapeseed refined peptides (RP75) were also analyzed. The results
showed that the optimum process for the refining of the DA201-C
macroporous adsorption resin were peptide concentration 30 mg/

mL, flow rate 3 BV/h, pH 4.5 and desorption concentration of
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the ethanol 75%. Peptide content was 74.94 % , no glucosinolate
or phytic acid was detected in RP75. On the other hand, RP75
contained rich amino acids and exhibited excellent bioactivities in-
cluding anti-thrombotic and anti-inflammatory activities with
IC5o values of 8.82 mg/mL and 0.80 mg/mlL. These results indi-
cated that RP75 could be used as a potential health promoting in-
gredient with functional activity.

Keywords: rapeseced peptide (RP75) ; refining process; functional

properties; amino acid
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T8 7E T A 38 AR SRR ) A SRR 22 K BE A e
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SRR ORRURS B B0 L R 4R TR DT R ISR 43 8 AR
B, 3833 Alcalase F1 Flavourzyme 43 2 7K f# ] 55 S ¥ 25
IKf#EY) » Alcalase FE AN & 6 000 1U/g, K f# I5f [A] 3 h; Fla-
vourzyme ¥R il & 4 000 TU/g, 7K fig i (] 2 h, 1 % 13 8 3¢
FF R &
1.3.2 BraRIGHE R B A AL B — & B SR AT 2K R
P A S0 = A0 9 A5 1 o SR M R 0 R R B . 3
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M3 g WA BRENANYE 250 mL 19 FEAB K, LE SR A
10% S A L 8 ¥ W 150 mL FLfL#F 0.5 g, E A E
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c INEEL &S

my JIE 8 J5 R L 22 K B mg/mL;

Jid 6 HiTBE 5 2 K& &, mg/mL,
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W B 43 1R AR A3 4 25 94,50 %0, 75 %0, 100 %6 (1 £ B fif
W G IR R R TVR TR R A3 B 4 A SEHF KA 43 &
HlJ& RP25 . RP50 ,RP75 . RP100, #&2 (4) i 245 il Bk [al
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e =225100%, 4
mg
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ms—— R T IE & A2 K& i mg/mL;
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(D) ZIKE &S Rork13],
(2) &b .S MoCHk14],
(3) KAy 4 GB/T 5009.4—2003 $47 .
D Bp g RS R IEBAD 26 E
W BRI M RE A TR L 2E 95 CHiKIBE 1 h
G R EEWR I IR E 100 mL 5w T I
2. M 100 mL £ i P O B 1 mL T 50 mL %5 &
A 3 B A 0.01 mol/L A8k CIID W (FREX 2.41 g B
TREREE T 500 mL ZE4E K, FF A 0.5 mL ¥ 5 fR)
3 mL, &F 80 ‘C/KA 25 min, WHI EFEFKIKINAL
MR (15 g PKESFRFN 20 g BEFRSMIE T 250 mL ZE1RK . L
A pH 4.4 (%W 4 mL.0.015 mol/L 948 — & JE % Wik
(B4 — & 3F 1.485 g ¥ F 500 mL ZE 4% /K> 6 mL.
0.05 mol/L. EDTA & # (0.25 g EDTA 41 & T
500 mL ZZ {8 k) 1 mL, & & £ 50 mL 5 5], i &
10 min, 7£ 510 nm PR M E OD fH, Xf JE B 7 45 A il 4%
SRAFRE VAP BT & R

5) IR & & SRA=Z AR, W2 g fi R
F 50 mL & B R A BRIR AR B0 FI 2 mL RIER.
B ZE 10 mL. fIA 10 g/100 mL fif JE /K 4 B2 15 9% 2 7%
=AW 2 B A AL

(6) B & R ALY, FREER 0.1 g F
10 mL 8 A2 MK B P T 28 10 min, il A 8 mL ##

mg

1.3.4
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K HE A TEWR KA 28 78 40 min, B PR L B Ok #E
HG  FFE 10 mL, B 0.5 mL i ¥EJ5 . M A 0.1% % H
FEABREWN 2 mL, T A S AL B A (PRI 177 mg
ML A 6.2% M R T 2 mL Al 20 mL Y 7% 1%
K MPGE MG EARE 250 mL)1 mL, 4R J5 7 24 °Cfd i
itk E 3 ho7E 540 nm | OD . ZHE 8 BT &
HIEL A R RS EZMEABRBIERIS I
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(7) F=Yp R ST IR T35 4 AR AR B 528 37 °C LK
WA 405 nm, A [F) ¥R BE 4 B 5 V85 B EE I 6 V5 R 41
A HE HIE R AL LL 0.05 mol/L Tris-HCI F1 0.12 mmol/L [
NaCl VB4 28 W WA & (pH 7.2), 78 96 FLAR Hm A
0.1 g/100 mL £ 4 & [ J5 % Wk 140 pL AEE 7 )
40 pL AR A5G AE 405 nm L EH(SB) . A 10 pL
B R I BV W (12 TU/mL), 5 8 % M 10 min 5, #
405 nm AL EEHCS) . B 40 pL 1 48 v AR B R U
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L mA 6 mol/L 3R, Eas #1078 110 C &M TF K
fift 24 h, IS5 G & U VR AR S5 ok 1 0.02 mol/mL 1)
HClE W E A 2 50 mL, 28 0.22 pm (33 3825 T 08 )5
R FH TR 43 W AGHAT B LR 2 53 1 4347 .
1.4 BIEALIE
FARI TR E 3 K, 45 R R R T B8 £ hn o I
25, FIF SPSS17.0 Geil- 8 A4 3#E4T I 25 43 » B 3 MK F-
i P<<0.05,

2 RS

2.1 DA201-C XFLUZ MBI BE 45 5 TR X

211 AERRUCTZMYRENA R iR R M 5 A0 2 Ik Tl i
AR L 1o i1 R B 2 RO A T
Z K R R B 5 2 IR BE > 30 mg/mL i,
Z KBl B R S e . 2 IR R B BRI K RE
5 R AU T840 4% Mk FE SR OK M EAR TR L R AT REZ H
BB AH B 22 A e B AR AT 2 7 TR 2 A

A

20 R

P 1 RH] LR A 1 2 RO W 3 0 B R 8 A B B S
LR35 8 Z IR A P 30 mg/mlL,
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—o— Zjik il
90 —a— JhiEh %
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& 2 700
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B 1 AR EN SRR F btk R0 Ha
Figure 1 Effect of sample concentration on recovery of

peptide and desalination rate
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12.02% ; M ERE R PR B FHEA N E ., JA
VEME U3 BV/h B LG 1 BV/h 22 Ik [ 3238 A B i e
I, EL ot PR A 7 ] R B LA e 3 BV/h B R
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2.1.3 pH A2 m pH X I 220 2 ik [l Uiz 28 1 52 mig DL

BRERE - RFSHRNBEH T ER~WEFEHR
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L8 e 0
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Figure 2 Effect of flow rate on recovery of peptide and

desalination rate

B 3. I3 & W], pH X £k 8w R kL T AE pH
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e R AT RESE 3 pH (E7E & R S5 AL R N S E B R
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Figure 3 Effect of pH on recovery of peptide and

desalination rate
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B 2T vk B R B 3R B 100 %I, Jik 25 Wy 5 ik L I e A %
VAL BT BRI RN R I AS R AR R G B 2
PR PR AN [ s S 305 AN ) IR B S R ) A8 — 4 B LA LLAS TR
PR ARG 40 T ] SRk BRHE AT PR JBE . 7T RE A5 2] B R Rl A=
L/RCREAIES A/ N
2.2 DA201-C K 7L IR Bt f Big 48 1 3 2 P % IR 77 7R BE 5

SR EEFF IR I

N [ R R S T 5k 06 4 4 % 5 XL T 400 1) 23 DL 1] 5
AN FR TR B 1 2 BV I 20 43 % LIPS 075 =/ B W
A RAW264.7 Bl NO 9 3 il £ 0L 1B 6. 40 il ¢ 1
it 44 AL TR ST 4 2 11 68 7, RO I G 0 ) 2 TT DL R AT
M ARSI AR B BE 7. Fh L S T B e R A A BT
Jin(2.5~20.0 mg/mL), 4 4~ 4 43 (RP25, RP50, RP75,
RP100) {) #%E it B30 41 3 o K W7 3% fin , RP25 ,RP50 ,RP75 ,
RP100 [ IC s {8 43 3 2 16.94,13.13,8.82,9.08 mg/mlL,
Horbr RP75 00 6] 5 i 165 42 1 022 J80 41 4E 26 1 ) 8 ) B

AR IS 2R ] LPS 0555/ BUE Wk 20 i) RAW 264.7
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90T @ Rpso
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<
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Figure 5 Thrombin inhibition rate of ethanol elution

components of different volume fraction
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Figure 6 The inhibitory effect of ethanol elution compo-

NO

nents of different volume fraction on

reaease in LPS-stimulated RAW264.7 cells
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B NO (¥ 58 E 458 Bk 37 M ik Sh bt 28 16 . B 1Bl 6 7]
H1,RP25, RP50, RP75, RP100 7£ 0.1~ 0.2 mg/mL H},
LPS il #4037 5/ BB W40 i RAW264.7 724 i NO Bk
WA BE 25 H (P>0.05),RP25 ,RP50,RP75,RP100
1£ 0.5 mg/mL J5 . LPS $l# 15 5/ U 140 g RAW 264.7
FRAER NO Bt A T W3 M2 (P<C0.05), RP25,
RP50,RP75,RP100 #Il ] LPS #ll 4 % 5/ B E W 40 i
RAW264.7 Bk NO 1y ICso {8 4 9 & 0.97,1.01,0.80,
0.78 mg/mL. &54& 2.1.4 8 il 12 v fif W s 2 T i1 R R
Oy BGEREE 75 VR A B I, RP7S LA R A9 B M A4
WE (ICs = 8.82 mg/mL) #1471 % & 1 (ICs =
0.80 mg/mL), Zhong %™ % Bl K & & 1 K f# ¥ A
DA201-C LI BiF A4 i b B I, 28 75 %6 20 5 Uk B i 443
HAT 5% 5 % B [ 3 7 5 Zhang 4810 BF 9T & TR B 40 £R
5K 2 80 90 & 1 R I 1 41 43 FLAS B 19 ACE S0 336 1 5
Zhang %A % RPH55 (DA201-C S FL W Fit 44 S 4t 4k 38
FFER 1K TS 28 55 %6 BV JBE 1 S AT K 4 40 BB 4
{1k F RPH25 Fl RPHS5, B LI DA201-C K £L W it #4 ig
AT LL AN [ BR 43 B 2 T il W o 43 185 4 A Ik 285 DA 2
ANFE RGP K .
2.3 ZEFFHEHIZ AR (RP75) R ERA M

M1 KFE 4 DA201-C K AL BB i A i )5 1 =
MZM K ERER 74.94% K F /R 2.25%,
O 0,60 %0, T AH B A G H SR A . SRR RS 2 K
(RP7S)HLE R HF SR & 58L& =8, XY &
AR, B A R B ER

F 1 EAFAERIRRBIA R
Table 1 Composition of rapeseed refined peptide
K/ % K4y % L i LriNEd
74.94+0.85 2.2540.23 0.6040.09 KKH KA

2.4 FEHHBESK(RPTS)MWEEREMFLE

MR 2ATLEL EHFEH ZIKRPTS) 2B+ E A
R AR Y K. SO H £ Ik (RP75) H Glu,
W5 S FE TR B K M 2 3 R LA B IE H T 2 3 R A A
LA E TR R R 16.50%,34.77%, 36.10% ,
14.88% , WoE M, B K P& I R A1 Glu 383k & it 7l BB
T AR T P AR S T BB AR AT A IR e Y
G4 TR N B 7K T R R BT A A IR B T 9 P T A )
TAERTT el DL RP75 1] B8 B A BT 19 BT 1M AR
BT
3 &k

AW 5T % BRI DA201-C K FL W R4 I G ol 307 Ik
M A S o 2 IR B 30 mg/mL, Jii# 3 BV/h,
pH 4.5, Z B MWk B 75 %6 o 2 I a2 ) A % O ik il A4S 10
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%2 REHHSHK(RPS)WERBAR'

Table 2 Amino acid composition of rapeseed refined

peptide g/100 g
Asp 6.85 Tyr 3.39
Thr 3.74 Phe 3.62
Ser 3.49 Lys 3.99
Glu 13.33 His 2.31
Gly 3.96 Arg 5.72
Ala 4.72 Pro 4.09
Cys 183 || EAA 2808
Val 1.54 PCAA 12.02
Met 0.03 HAA 29.16
Ile 3.38 B 80.77
Leu 11.78

T T E KR (EAA) : Val, lle,Leu, Met, Thr,Phe, Lys; i /K
PR (HAA) : Met,Phe, Val, Leu, Ille. Pro., Ala; % 1F H
ff &M (PCAA) : Arg. Lys . His,

SR W 2 IK(RP75) P 5T 57 7 B R 5 B Ik
RO R AR I B R0 U AR T A
ks

R AW T AL 3 B 23 o3 A7 L AR SR T AR B BT 48 i
PEDNE AT 15T )5 250K 18 e S At b 2o A0 5 K
O TR A A T BOO SR 22 KA T BE 45 4 AN AR A BIL A
BEAT RE— 25 MR ST - LA S LTl R P L T 4 44 B R 0
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Load matrix after principal component

factor rotation
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