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Abstract

The enzymatic conditions of pea protein with water content of 30% by neutral protease were op-
timized to the clearance ratio for 02- by response surface methodology. The separation and mole-
cular weight determination of the hydrolysates were determined by dialysis and high perfor-
mance liquid phase, in order to get high antioxidant pea protein peptide. The optimum conditions
were as follows: enzyme amount 10.6% (E/S), temperature 40.3°C, pH 7.02 and the substrate con-
centration 6.80% (g/ml). Under this condition, the best 02- clearance rate was 78.1%. The anti-
oxidant activity of the hydrolysates with molecular weight less than 1 ku was 81.3%. And its mo-
lecular weight concentrated in about 200~800 u, was 2~8 peptides. The model obtained from the
experiment is accurate and reliable, hydrolysates with high antioxidant activity, and it can be used
to guide the parameter setting and separation selecting of pea protein in actual production. Dialy-
sis could significantly improve clearance ability to free radicals of antioxidant peptides.
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1. 5|

P& (Pisum sativum Linn) X2 &LBE.. FEE. £E, 2LEEEHMEARERED, & MERt
frah[l], ERRDTTIN, BIEE SR AR, AHEREWI2]. g AR S A WME IR, bl
EHEER VT, A 24%~65% I EL . FRED T3S AR DAGEs N, NS BRI A SRR, (HAE
BLprBL #iE R A LRSI RO T E B ER— MO SHAMERHELL, BiEE SmER, 2
A DAHSHERE R 1.5 f45[3]. (HIERZAMMM RIS EEUR, (OMERERN T 2~z —.

Rk HE R RS R AT IR R UGB R SRR T AR, B K20 3R 1 BUK A B 1 iR 2
ik EIERRSE, AREMRABTER A4 HAFRSRAHRA, RAEAITAT 2 o mE P RN 405 PR
G 4532 T TR n AR DA X B 2530 7 S5 40U 5], BT, EAAMCT It EAB M At 2. Pt
EEEY 55 80y &2/1P] DINP2) A S s 4 8 R {1 = = 1131 T T DS s = = e DR 4 SN B T s o= '
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B ARSI LR, 18 T IO T aUR6], HEf, EASMSCT &AM RS .
AWFICEAE LB O ERE SR (RS EAT R AR SB6 b DL O 1 e BRI R AR A A AL T

AIPPAY SR, I IS pH T S8 5 D0 R b P8 2 1 A 59 2 AR 2 1 O T i e ) B el

TR, AT ROBAR R G5 S B TT %, R B IR T 20 1 S oy T R E I E T A A

PR, TN BE G AR A T h e . R 5% .

2. MM ERZE

21 #R58R%E

rRYE R ARSI B 5 T s R m R EYI R A R A E], TP A EERE NS 710N 47362 ulg. R VA VS BT
RN R oM ali . i 5 B W B B XS B S A R A |, EEH RN K ) 4.6% +0.02%, 25 73.2%
+0.23%, FASHT 0.22% + 0.01%, K4 4.62% + 0.03%.

2.2. BEEEBRYEER

ME— R ENBEEH, MA—ERENTPHEEAA—2 pH BRI EmER, #5, 8T
TEIRIRF KBRS, BEE 3 h, /KIS KEF 10 min. PG, BE AT IE, BUEmAN, iCNEREY) .
2.3. B EBEHEREM:m R il SCie gt

BT A S B M TR B i S R ER AR A B IR, R PSRk E A N R KSR HEE
F, PLEHEFERIEE AR TSR, TR EKCTHERE, FARM: Design-Expert8.0.6, 47 Wi  fl T 51
IR, BT ZESHT N R2 26 9ol S0 LA IR 5 AT @R EON TRV, SO 73 H 2 0 R BlA 572,
FH A5 H A4 [l 31 R e e o7 b T B 5 2 6o I 4D 5 v 2 TR T DA o e A AR 45 1R [ 7] 8]
2.4, EEMRFBRE O EBRRNE

R Z A5 N TIE[9].
25, BRSBERTELMEALK

KH 7+ 3.5, 1 ku BIBNTES, STEEMRAT IR S . TRALFRIT BB TS NN L) =43 2 I B R
W, PSRBT, AR ST R, SRR BREER—oK, BEEZHEBRAFEIEZL, KiEH
W e R AR YE, FIRYETGEAT AR T, B35S EAPIE I .
26. BEEBMSARBNRSAFEENE

Xt 1.5 FUTER BT 8 A/MT Lkus 1~3.5ku. 1~3.5 ku FikT 7 ku 98 & & B HLE IR HE4T
O TH MR I E

27. BEERBE~YS TFESHHNE

FH Waters Protein-Pak 125A 300 mm x 7.8 mm i 2B 80 B 5531 T2/ T 1 ku 4
AT T B AR BT - B : ZEIKI =38 B8 , 45/55/0.1 (VIV), K3 K : 220 nm 3 i& : 0.5 mL/min
FEIE: 30C,

2.8. HIBSHT
FAEAE 3 CTAT. A SAS 9.1 BAF@E L RAAAL S FE, X8 #E47 ANOVA 4341, Duncan test
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3. ZIWHERE
3.1. MR EEM LAY O HIREM SIS

T B AR O BB K SCRR W A, NBERE(A). IRE(B). pH (B (C)« AR L (D) 5t i Tl e 250 R 11 2
FNE, FUCEERE 3 h, DABSEYIR H d2ETH RN PR AR, Bl 4 IR 5 KP L 26 Mk
LRI WE 23 AT SEI HEAT IR BN BT SRR AT . SRIRTT R SEIRAR A R T AL 1 .

Table 1. Response surface experiment design and results
= 1 Mo ESRI IR REER

Al% B/C C D/% THERE%
I & i pH R o*
1(12) 1 (45) 1(7.6) 1(8) 48.3
1 1 1 -1(6) 58.7
1 1 -1(6.7) 1 48.9
1 1 -1 -1 51.0
1 -1(35) 1 1 455
1 -1 1 -1 48.7
1 -1 -1 1 475
1 -1 -1 -1 433
-1(8) 1 1 1 30.8
-1 1 1 -1 41.0
-1 1 -1 1 38.1
-1 1 -1 -1 30.6
-1 -1 1 1 455
-1 -1 1 -1 30.7
-1 -1 -1 1 4538
-1 -1 -1 -1 316
2 (14) 0 (40) 0(7) 0(7) 315
-2 (6) 0 0 0 29.3
0 2 (50) 0 0 31.8
0 -2 (30) 0 0 30.2
0 0 2(7.6) 0 422
0 0 -2 (6.4) 0 45.9
0 0 0 2(9) 493
0 0 0 -2 (5) 68.8
0 0 0 0 77.0
0 0 0 0 78.1
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L O VERRF AN, ZFAME )G, DR ARREY S E A O TERRM RN 07
JEFR% = -5910.27398 + 52.76521 x A + 35.87850 x B + 1285.16019 x C + 141.98292 x D + 0.21906 x AB +
0.91563 x AC — 1.17969 x AD + 0.32958 x BC — 0.56538 x BD — 6.80208 x CD — 2.87747 x A2 — 0.45400 x
B2 —89.94329 x C2 — 4.35490 x D2, *fVE& FAMGHERFHT I O VR M MR 5 277 2 40 i e, LR &
2.

Table 2. Variance analysis for the scavenging rate of O*~
F2.OBERENSERSESN

T3 FERVE SR H A By FAH Prob > F RENE
Model 4228.86 24 302.06 7.57 0.0009 *x
A 435.46 1 435.46 10.92 0.0070 *x
B 5.87 1 5.87 0.15 0.7085
C 1.00 1 1.00 0.025 0.8773
D 24.58 1 24.58 0.62 0.4490
AB 76.78 1 76.78 193 0.1928
AC 4.83 1 4.83 0.12 0.7344
AD 89.07 1 89.07 2.23 0.1632
BC 3.91 1 391 0.098 0.7600
BD 127.86 1 127.86 3.21 0.1009
CD 66.63 1 66.63 1.67 0.2227
A? 2312.34 1 2312.34 57.98 <0.0001 **
B’ 2248.50 1 2248.50 56.38 <0.0001 *x
C? 1143.75 1 1143.75 28.68 0.0002 *x
D? 331.03 1 331.03 8.30 0.0149 *
R 438.71 11 39.88
AT 438.12 10 43.81 73.75 0.0904 not significant
aiiR % 0.59 1 0.59
Jsyiil 4667.57 25

W *AEFEP <0.05), *NIREEEP<0.01), A: JifFE. B: . C: pH. D: JRMWIKE.

H17 2 W1, MEALE P =0.0009 < 0.01 HA P AR A2 281, JRAUI P = 0.0904, KT 0.05, &
AEEN, B G RS R JRPIIREZE M KO P E/ANT 0.05, BERAHRS OP I R
IR AN, MBI 005 K =07 pH =5 P E/NT 0.01, BERAHRS OF i R
RIOFEM R K. B F AR, R3O B AR O° VE FRF ML IR T . AR (A) > R
R (D) > BRI (B) > pH (C) o AR [ A 75 P2 5 DR 3 S 38 ELAE FH OF 375 i 6 S0 1t i 17 gy 1) P JAL <
1.

BIEE L, AR MBS pH. IR RIS, AR R 2 EAE AN O T BRI
M o sk A DKL 3R 58 ELATE Y 0w [ o v P R A7 EAR AR A, UEIAAT B A, i S o 1 1) T e 4 155 M [T
BHRREITE , IR R 3R R 25 L P A B, B0E 1 SR IR R R
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3.2. RIEEHREBRERY

DL O™ & BR PPN a5, 3 B A5 FEBEAT R 23 » 75t B FE g AR 441 - g &4 10.6%. T 40.3°C .
pH 7.02. JEYIKE N 6.80%.
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Figure 1. Response surface plot of the scavenging rate of O*~

B 1. O AR R ph T ]

3.3. &FSLLS

AN, O IEBEN 78.1%. KIIE, fEILAME TR O IER %N 79.8 £0.28%. J5 21T
TR FMEZE R XU TR, o T A B OF TE RR R AL TN K B A S5 A 0

34. MEEBMELHKNSE
S FHE T AS 70 B A B ) DU A [R50 T B O A4 HEAT OF WERR I E , W58 45 5 W4 3.

Table 3. Antioxidant activity of hydrolysis of pea protein hydrolysate

by papain
= 3. P EOMERE S EOBRRNmE L IEY
I3 TG ku O™ I R %1%
<1 81.3
1~3.5 35.2
3.5~7 20.3
>7 124

% 3 WAL, AR FENBEEEATEIKS BA O iEAE 11, HIERREESIE 70 T8/ b
Ko o FE/AT 1 ku FIERREE T H5R . X5 SCHRGE —2[9] [10]. KIULfEIASEE6PLorF&/NT 1 ku RIZH
I N T R
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35. BEEOEMEY/T 1 ku BoHS FESHR

3.5.1. SFEMmEZ%
KIEMZk: Lg(MW) = 7.382 — 0.248T R2 = 0.999%4.

35.2. FFE/MF Lku BB~ FRSTHE

HIE 2 B3 /A, 22 1 kusENTAR 00 B )5 BBARL, 7r TR 2 ARH(E 200~800 u ZiA, i B AEAR
JEARBIRIIRR 2 2 2~8 Ik, SREKHEEERT ST R B2 T B494E 600~1700 i 9 1 22 I A B S e i
55 AR S A TS B 4518 A A — 2 [10] [11].
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Figure 2. Molecular weight calibration curve
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Figure 3. Molecular weight distribution of hydrolysates of pea
protein

E 3. BEEAmEYS TESHE

AU

4, &5ig

rh it B B S A R G B A R B AR Sk A INlE &N 10.6%. R FE 40.3°C. pH 7.02.
IR A 6.80%, FEMLAIET, O IERZEN 78.1%, 153 1 Bi o & A BEE: &5 By h v & (B B
YIE B BSOS A, AR T HEAR AT SE, AT AR TR T E R . SR E AT BT B o
5, ROy TFEDNT 1 ku B PUEA TS MR 81.3%, it H TR 7E 200~800 U A A7 . it
HIENTREAIALIR, JFRESR mIK B LRE 7). 20 B P AL IR B R Pi b ig i, v T & B
J&E, WAARTENTTIERR AN H 5, A bR R = B R m AR e R e e
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