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Abstract ; Enzymatic preparation conditions of Lycium barbarum bioactive peptides which were derived from

hydrolyzation by compound of neutral protease and papain were studied. And then enzymatic hydrolysate was

purified by ion-exchange column chromatography and gel filtration chromatography in order to prepare antioxi-

dative bioactive peptides. Based on the DPPH - radical scavenging rate, the preparation method was opti-

mized by response surface methodology. The optimal temperature, composite enzyme quality ratio, time and
pH were 51 C,1 :2.65, 4.3 h and 7.0, which resulted in a DPPH - radical scavenging rate of (23.32 +
0.47)% . Then the enzymatic hydrolysate flowed through anion-exchange chromatography and sephdex G-25

gel chromatography in order to get purified polypeptide. Component A —1 was acquired which had the DPPH -
and OH - removal rate of (72.65 +1.84)% and (58.72 +1.88) % respectively. DPPH - , ABTS + + and

OH - radical scavenging activity of protein peptide A —1 increased with the increase of concentration.
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Table 1

Factor levels table of response

surface experiment

IKF-
Hx -1 0 1
X,/C 45 50 55
X, 1:2 1:3 1:4
X,/h 4.0 4.5 5.0
X, 6.0 6.5 7.0

0.5 mol/L, 1.0 mol/L ) NaCl ¥ Jfi 3 2% 2 i,
Jiii Ay 0.8 mL/min, & 10 min 8 —4, IFF
280 nm AL AR, AR A 0 21 ) 0 {5
I NI, LA % DPPH - K OH - J5ER
BT, BRI M da R P 4L A E A TUSCBE , #5 FH.
1.2.3.2 Sephadex G -25 BREISIEEW %
WSS, 3 A% T AR 0. 02 mol/LL,
pH =6.5 ) NH,AC # R e i V. P25 i 22
J& K 2 mL REROIM A B Z AT A, LUK R IR
AH, BE WL H K 0. 6 mL/min, & 10 min i 4
—,JF T 280 nm K AR I WO AR AR A DU
BN A A A IF U NI IR, 845 ¢ DPPH -
T2 OH - & BRAE 1, e B E M fe i O 41 43 b 47
Wt , R R TR 5 & 1
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FH T R BE 7 A AE 2 B8 Z. X, Wang 25 fy i
SEJT 55 ABTS + - WEBRBE I 9 E 2 IR D.
Kumar 27 {52 J71 ; OH - 5 BR B 7 000 2
SR T. P. Schultz %5 {0 5 5 %
1.2.5 #HIELAE  FIH Design-Expert F A H
SPSS 23. 0 B ff X $idi #4743 4.
2 giREWhE
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Me 17 T 3R G % E R A R WL R 20 R
Design-Expert x5 4 2 AR 545 %
HEAT A, 755 DPPH - 38 B 258 X0 i B2
it LG B[]0 pHL %) 0k Z2 30 [m] I A5, B

Y =24.93 +1.84X, -0.3X, -0.05X, +0. 41X, —
2.97X,X, +0. 77X, X, +1. 59X, X, +
0.042X,X, +1.75X,X, -3.41X,X, -7.04X,” -
3.37X,° -3.80X,” -3.82X,’

X AT AT 7 22 53 M, A5 R L3R 3. I3 A
FIRRUZEHI X, X, 5 X, X, ZRERSEE
JKF(P <0.05) ,— kI X, , & HIN X, X, , XX,
BRI XX XX R (P <
0.01),1fi X, , X, , X, , X, X, 5 X, X, Z3MEALE

k2 vk R &R R A sk
Table 2 Design and test results of the

response surface eXperiment

g2 X,/C X, X,/h X, Y/%
1 0 0 -1 1 20.36
2 0 -1 -1 0 18.17
3 1 1 0 0 10.70
4 0 0 0 0 25.79
5 -1 0 -1 0 13.55
6 0 0 0 0 24.81
7 -1 -1 0 0 12.20
8 0 1 -1 0 18.26
9 0 1 0 -1 15.96

10 0 0 0 0 25.18

11 0 -1 0 1 15.71

12 0 1 1 0 17.99

13 1 0 -1 0 16. 06

14 0 0 -1 -1 12.27
15 0 -1 1 0 17.73

16 -1 1 0 0 15.78
17 -1 0 1 0 10.26

18 1 0 0 -1 15.28
19 0 -1 0 -1 19.08

20 -1 0 0 -1 12.37

21 1 0 0 1 19.50

22 -1 0 0 1 10.22

23 0 0 1 -1 20.89

24 0 0 1 1 15.35

25 1 0 1 0 15.85

26 0 0 0 0 23.51

27 1 -1 0 0 19.01

28 0 0 0 0 25.38

29 0 1 0 1 19.59
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Table 3  Variance analysis of the quadratic

regression equation

s N ek Pl PrsF
I

X1 40. 41 40.41 19.1 0.0006 " *
X, 1 1.09 1.09 0.52  0.4843
X, 1 0.03 0.03 0.014  0.9069
X, 1 1.98 1.98 0.94  0.3493
XX, 1 35.34 35.34 16.7  0.0011"*
XX, 1 2.37 2.37 1.12  0.3077
XX, 1 10. 14 10. 14 4.79  0.046"
X,X; 1 7.23E-03 7.23E-03 3.41E-03 0.9542
XX, 1 12.25 12.25 5.79  0.0305"
XX, 1 46. 44 46. 44 21.95  0.0004*"
X> 1 321.66 321.66 152.01 <0.0001 "~
X7 1 73.54 73.54 34.75 <0.0001"*
X7 1 93.52 93.52 44.19 <0.0001**
X7 1 94.5 94.5 44.66 <0.0001" "
BBl 14 555.75 39.7 18.76 <0.0001"*
AP 10 26.59 2.66 3.5 0.1191
e 4 3.04 0.76

M 28 585.38

Fr RREFBE(P<0.05), * * FREFREE
(P<0.01).
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(4T (4 504 0.19,0. 13, —0.43,1. 00, I
B 5 50.95 °C I EE 1 2 2. 65, g A [a]
4.285 h, B fig pH = 7. 0, Ut I /9 4 12 2 ik
DPPH - 35 M R0, 55 (22.70 £0.35)%.
5 R B SIS I AT SEBR IR A A B O - i
ffIE BE 51 °C, Jng b 1 2 2. 65, fiff fii A i)
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%3 Yk, DPPH - JERRE HK(23.32 £0.47) % , 5
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FH S 2e 4 2 AT AT L EA T8 Rk, 45 31 9 1k
JE R UL 2. W B 5 A2 4 i i i A 20
AR N 10, 02% , B 1 & 5l 10. 62 pe/
mL; B 4315 % 4. 96% , 5 H & & A
9.01 pg/mL;C 2H 7345 %4 8. 96% , 5 H it &
7. 69 wg/mL; D 45315230 7. 46% |, i [
iR 3.54 pg/mL;E 48 % K8 5.62% ,
BEEFTE RN 2. 85 pg/mL. [l J5%F 5 A4 45 i
f7DPPH - 71 OH - &R SLE, 25 R UL 3. i
K3 AW, 78 50 mg/mL ¥R, A,B,C,D fl E
2] 4y %} DPPH - %5 & 2 43 5 B (73. 58 =
1.26)% ,(67.91 +1.45)% ,(34.40 £2.06)% ,
(65.43 £3.07)% ,(62.41 £2.46)% ;% OH - i&
B 4 Bk (60.16 + 2. 31)% , (45. 45 +
1.87)%, (30.08% 0.65)%, (34. 15 =+
2.41)% ,(26.83 £ 1.96) % . A 414375 1 B IF
HA I3 0 e, e G — P 4tk
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W EREE TR EN B e A Aoy
B2 mL, fff Jf] Sephadex G —25 BERJZArAE T
HE—2E 5 B, iR LI 4. 18 4 R, A 4153
ZEERAE BTG RARLL 0 A -1 LA -2 1555
WK 5. 64% F14.96% . 15 A —1 F1 A -2 4145
(/) DPPH. - ¥ [ 3% 43 51 R (72. 65 + 1.84) % FlI
(62.20 £1.34)% ;OH - 5K H (58.72 +
1.88) % F1(46.05 +2.12) % . #EFEN P fcd 1)
oy A -1 PRI PSR
2.4 JEANLFHEHAR

DPPH - &R 5 P e 2 50 22 JIRAE
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Fig.1 Response surface for the interaction effects of independent variables on the DPPH - radical

scavenging rate of Lycium barbarum polypeptide
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Fig. 2 Elution curves of DEAE —52 anion exchange chromatography
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Fig.4 Elution curves of Sephadex G —25 gel column chromatography

H - a9k

, ABTS + -

,ABTS + « Fm

scavenging

activity of Lycium barbarum polypeptide A -1

o ‘IZUE“/_I DPfH-?%[S,% ABES+-?§[§% OAH-?%&%
(mg + mL HeJ1/ % RE 1/ % RE 1/ %

0.2 6.21£0.34  12.73+0.83 10.62+0.51

0.4 10.34£0.65  16.34£0.46 15.39+0.72

0.6 13.76 £0.21  23.56 £0.34 36.92 +0.33

A-1 0.8 19.59+0.05 31.65+0.33 49.21+0.63
1.0 34.28£0.23  44.93+0.21 59.33+0.23

1.2 50.21+0.43  59.21£0.10 72.590.15

0.2 18.68+0.72  27.56+0.37 30.12£0.56

0.4 26.93£0.07 45.32+0.28 33.2520.32

0.6 33.41£0.12  65.56 £+0.43 46.63 £0.41

GSH 0.8 46.67+0.43  80.32+0.55 70.38 +0.23
1.0 62.32+0.38  85.98+0.32 78.35+0.56

1.2 81.23+0.32  90.32+0.83 91.78 +0.83

3 45g
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APUEAGTE LN 2 K. 0 B AR AR IO AT 2 1K
W 25 h B AR EE 51 °C, th R
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SCHAGJZ T H Sephadex G — 25 & AE 2 At 4 44
FeZ MRiAT 5 B, B & 443 DPPH - F1 OH - i
B 40 5 H (72. 65 = 1. 84)% # (58.72 =
1.88)% 1 A -1 44y MIfCEE I Z K A -1 41
4yHgDPPH - ,ABTS + - il OH - J5BRBE S 2 bt
VR P (B T4
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