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BSA224S HF 43 Hr KF PB-10 pH it , %&£
FBL 2 A A R A W HH-6 £ i A5 il K s i
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A, Fi - AR A W B AR G IR ki
#A RS A HC-3018R = 3 ¥ R B O AL, 22
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1.3.1 RS A AT

1) DPPH H 8 R0 e g0 8 P kiR
A 200 WL KW (5,10,15,20,25,30 mg/
mL) #1 400 wL. DPPH ¥ % (0.05 mmol/L) , iR &) &
BTN T ROER I 0.5h, T 517 nm K b
FE HLWEGAE [ SORE 6 BRI 2 6 R 9l i
AR

DPPH 1 i 3R (%) = (1- A=t )

%= H

x100 (1)

2) B BB AE B0 TR
A 200 L B B2 455 W (9 mmol/LL) \200 pL /K4
R - LBV (9 mmol/L) 200 wL 2 B (5,
10,15,20,25,30 mg/mL) F1 200 pL. H,0,(0.03%),
RAJEE T 37 CKBH TR 0.5h, T 510 nm
WA A W 5 W AR, [R] Bs AR ok BRERN 25 1 %
W I A (2) 75

-OH B (%) = (1= 100 (2)

=

3) ABTS H W& B2 0.5 mL ABTS %
W (7 mmol/L)5 0.5 mL K,S,05(2.45 mmol/L) iR &
¥o), SO RAE 16 h Ja i, SR )5 FH 251K
i BE 2 734 nm P A AL Ry 0.7+0.02, L 100
wL B2 KB (5,10,15,20,25,30 mg/mL) 5
100 L (9 ABTS TAEWKIE ST, #6010 min, T

734 nm YK AR OR[N 14X B OF
i A (3) T
AMSQE%%%%W@:UJt%ﬂﬁﬁV

Eye|

100 (3)
1.3.2 AEEfREt

1) B IS I W (15 mg/mL) 43 ] &
F 20,40,60,80,100 CHIZK 8 K 1 h, &4
ZERSE M E - OH BB,

2) pH 43 S R R A SRR R T S IR
W (15 mg/mL) B pH {E 4% & 3,5,7,9,11, 7%=
T FRCE 1 h, I - OH W BR 2R,

3) Bk EBSIKEW (15 mg/mL)H
GIMNERIN 5% A AR A RE TE R RERE LB
FEEIR T HCE 1 h, 5@ H-OH MR %,

4) BT HESIKE® (15 mg/mL)H
43 BE 500 pe/mL 1% KCl,CaCl,, MgCl,, ZnCl,
Fl CuCly, 6 6 FHCE 1 h, 2 H - OH WHBR%R,

5) BpEEA?  HIHANE KBS
Fi I8 1010 (g/ml) 9 EE B A 21 S 8 (A i D, &
F 37 CRBIR BRI E A 1 h, KEGERHT
P L SRAS AL WS AL B B i 2k, B W TE ALY
B, K BIEAH BRI S KRS, F NaHCO,
(0.9 mol/L) % Wt pH fH#2 = 2 5.3, i — 2 H
FEALET (1 mol/L) ¥ pH {HIH 1T 2 6.8, 58 5 [RI A
F2 110 (g/mlL) 0 BB A B B 2 1 O
KRG YE T 37 CHERUAIIL 2 h, TH1L5E L
Je BHIR A WCE T K T 10 min LUK B
SR 5 K HL Ve R 08 LUK AR B B T Ak U S
K. FeJa K KA R B T Ak B B 1 2 KRG o
BT W R 15 mg/mL (93, 43 510 2 H - OH
TR,

1.3.3 VSR 1929 40 i #1405 i 4 7 4
1.3.3.1 KR 1929 4 ik K igm 2
TG A SRy R R R 1929 4IAE , IR A A Y
FETG % Hoifg 2 K0 B vk B2 43 518 0,0.2,
0.4,0.8,1.6 mg/mL,

1.3.3.2  MEZ AT 1929 40 i 46143 (i A B 1
Z: M F A A5 S PI0 J7 i 97 1929 40, 14 i HL0,
S 0 M R A B B AR SR A B Y TG R B
e 2 KRG T VR B 43 5 0,0.2,0.4,0.6,0.8
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1.4 HIELIE
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TR N B EZE

2 ERERW
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2,11 RAMEAL TR IS IR E R N T
i 356 1R S K P AR ST ST 38R B B A A T
A AR FT R B, A T 3 AR IME2E PR 7 i
SIAT T ASTR) S v B s F P 1 RT
W BEFE 5~30 mg/mL {5 [l A B, SCP-L Al SCP-H
1 3R 3 Fh R ST S A RE T 5 B 2 0T o v T
hnmisg i, 78 3 MRS E AR IEAN T 1k, SCP-
L 2 41 ) 5 o v B2 3 1) oA 56.48,19.58,11.58
mg/mL,SCP—H 12} 4 il [57 &2 ¥k 52 3 il hy 46.97,
18.40,9.89 mg/mL, 75 2 JRXT 2 H b 5 1H bR
AE AR AT, WOk BOZIR I AR R 5 S21E
NGRS SE SORE 3 R syt i3 LR
bro BREZTFEINS , SRR EETE 5~15 mg/
mL {1 [ B, 52 R R BR R A R AR fE 15
mg/mL B}, 435135 2] T 67.83%F1 74.05% , It )5 Bifi
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F. L, BRGSO R E 15 mg/mL 1T
Ja Lk 5
EAAFEENZ, 7 LR 3 FRIMA I
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) A 9 % M R AT DL R 5 A R AR AR
WA Gy B BERE T AER N R TSR
PERY AR i BT 0 9% 45 S, SCP-H 43 F i & 7F
2000 u DA KB 5 0 98.39% (< 1 000 u fY#B
23 i 90.12%), i SCP-L 9 4 87.89% (< 1 000 u
M4 7 68.13%) . 3 4b , A= Wik 1 K v ) — 6 51
FE TR ANk M S BE TR (F e R | 2 R RS R )
FBE K M 2 SE R (B2 R A8 2R ) T LIAE Sy &t
TRl 32 (R LB RS [R) i B 1) S0, R4 — o i bt
AALTE S, B ZER (AR R DR R | B AR A
HE RS A AR A E S, RAARMAA
MREFmREEAEREEGSEE T, WAR ., WA
MR AR R TN R RN 2 IR A5 i /K R L R 1T g
A Bl T CE KA B IR R R, (R RS s T
F 3 A AH AR T DA 4 e B AR A T PR 5T
RIAE SRR M LR A N L, W 2
AT X B (SCP-L A4 P 28 JE R s 7K 1k 2L
FEFR K 60.42% ,SCP-H B M 4 2 5 i A g 7K Pk
FWR A 60.46%) , R ,SCP-H B4t A AL R
F SCP-L, Al figJ& i F = F i A W S 2500 .
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Fig.1 The antioxidant activity in vitro of SCP-L and SCP-H
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Fig.2 Effect of temperature, pH, food ingredients, and metal ions on the antioxidant stability
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LA 38 58, A7 1% 2253 38 90.88% Fi1 96.84% , 4 W
S KR WS A 1.6 mg/mL iF, 5K H X 1929
0 M ) B AR . 4R KB ,0.2~0.8 mg/mL 1Y
SCP-L 1 SCP-H X} 1.929 41 i1 Jt 5% , H SCP-
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1) R it 2 R HE AT )5 B350

il 3b m g0, SR AR EE, 7E 0.2~0.8 mg/
ml 5 Ve B Y [ 9 19 SCP-L 4 B i 2 112 v 40 e
A%, SRR L ,0.6 mg/mL B 5 P AP =
JUK 26 B At A TG R 4R T 52.10% (P < 0.001);
SCP-H 5 SCP-L ¥ 4i i iy % £k 452 43 1) £ 47 1
Y 285 SR AHRL, SR 1T 24 o 5 Wk 2 O 0.4 mg/mlL 1) X6
AR R R B 3 (R E R T 75.32%) , 45
A LL 45 R SCP-L FIl SCP-H J&i &7 #e &k
0.2~0.6 mg/mL 5}, X 1.929 41 fitd i) 4k 151 3 1) 1
e Y&, H SCP-H MR 34 T SCP-L,
I 6 B 0.2,0.4,0.6 mg/mlL %) 1 F g 2 Bk 0k 17 )5
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Fig.3 Effect of SCP-L and SCP-H on the viability of 1929 cells

222 WSO 1929 40 i 5455 1 T A AL BE T 1Y
M LDH JIZAE7E T2 N HE MR, 24l
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The Antioxidant Stability of Sea Cucumber Peptides and Its Protective Activity
against Cellular Oxidative Damage

Wang Qiangian', Du Juan?, Feng Fengqin"
('College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058
’Hangzhou Kangyuan Food Science & Technology Co., Lid., Hangzhou 310003)

Abstract Objective: To investigate the antioxidant stability and protective effect on 1929 from H,0,—induced oxidative
damage of low hydrolysis degree (SCP-L) and high hydrolysis degree (SCP-H). Methods: The hydroxyl radical scaveng-
ing rate was used as the evaluation indicator for exploring the influence of temperature, pH, food ingredients, metal
ions, simulated gastrointestinal environment on the antioxidant stability of sea cucumber peptides. The oxidative stress
model of L929 cells induced by H,0, was established, and then the cell survival rate, antioxidant indicators at the cel-
lular level were measured. Results: In the range of 20-100 °C, both SCP-L and SCP-H have good thermal stability. The
antioxidant activity was decreased in the presence of NaCl, Cu®*, Zn*, alkali, and simulated gastric environment, while
increased in simulated gastrointestinal environment. Additionally, SCP-L and SCP-H in the mass concentration range from
0.2 to 0.8 mg/mL significantly promoted the survival of 1929 cells suffering from oxidative stress. Compared to the model
group, the LDH activity of SCP-L and SCP-H at 0.6 mg/mL was significantly decreased by 20.67% and 25.91%, the
MDA content was significantly decreased by 26.39% and 44.36% , the SOD activity was significantly increased by
89.63% and 130.17%, and the GSH-Px activity increased by 26.22% and 40.41%. Conclusion: Sea cucumber peptides
should avoid contact with NaCl, Cu®* and Zn?* and alkali environment during storage process. Both SCP-L and SCP-H
can effectively prevent H,0,—induced oxidative damage to 1.929 cells, and SCP-H treatment showed better antioxidant ef-
fect than that of SCP-L.

Keywords sea cucumber peptides; degree of hydrolysis; stability; oxidative damage



