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WA MRERBINER-F T E8YIRH & RinE L IERE T
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3. I B ARG RS TSR, TR il 528000)

WME: FIRATEME AT EONRAMKER, BFETRGATERERBTEA
(SAKP) b, mah#l & 7 SAKP-# T E a4, —fHANWEIH-FaL0m. Bl
SAKP-# T & & 4 & b = K A 2 K iF & i 28 (DPPH) fwsz 2 | g & (OH)) #Y f 7 R Tt
H A Ao B B R A HyOy % 5 HepG-2 41 i £ AL 45 # AL T4 T SAKP-2 T £ 44
Epz B ARG R EREA, GEFTHEE)E, SAKP Wi A LR E &
SHgt BT, 5 R SAKP ML, SAKP-# T4 4418 %427+ 7 HepG-2 41 it # 4,
fo 4 5 f. B (SOD). 1t A fv 2 B (CAT) o8 b H kit A b 47 B (GSH-Px) By 1%, WD T 4
J R B3 A B Rl RS A G R 4 (MDA) 28, A TR T A6 Bkt 1 Xt e e 4 F
UEEREZY, SAKP-FTEAME—MH AN, FHLNATHFRLAEEE RN EE TR

R TaE g a; AT, Zal; WAMN; HepG-2 4

FEISHS: S983; TS 254

A W% B 8 (Euphausia superba) J& T W5 UF #
(Euphausiidae) B J& (Euphausia), £ 241575/
Bk bt HAEY R E R, HEMEITA 512t
ENH R 29K 1427, R ERm s A
i, HATA T B A= i 5 A IO 1 A K A
YR SR R AR TR R A B A Y R IR A
£, HENEAWERN 11.9 %~154 %, K>
&L 3%, WOKILEWZIE 2%, IRFY 0.5 %~
3.6 %, FAMCEREREE LS T AR i 4
BR, AW T HAB R E f Y,
(ERSIN ST CWNE 25 €73 X3 3 E I R W ) I R =R
BEERB A S YRR, A AR T S B I R B AR i
AR 20 %,
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FEAnpp 2 G255 | SR . O B . B AN
JRBRAAE ST, HAE I KRB RPLAR, Tz
HF I RDaeEm ™, ik, AR Z
R Z By % AR AT, DAY RO B B Bt
FALTIRE R 1 BT A BORL Y 2 2R R
FE RS AT AR TR S R 2 AN SRk T (a0
PLAALEFFLACTESS), X FEIAP T B A R
W R LRSI . T SR — R L
MEEERZMEY, B WP,
F 2 AHEHE (AR a0 ke, HEAZ
PR BRNE M, WAEPIR . U . PURCEY . Db
PRI AR B 2 A T,

FATZHr AR 2B, 3 5 A R LT $E B
(1) Bl R R 2 P R BE A R 19 %™, S T $TH
HNER IR E AR5 X R AR B AR 2R A 7 0 R
H, BB SR A B T A R
() AT 1 e W B R B (SAKP), FEBRPE (pH 9.0)
AT HIE T SAKP-2 TR AW . SR)5 Mt &
RIETR . BRI K P B 0 AR f R R AR 8 1 T
SR, BRI T 2 A WUk P A et
R E B R AE 7 LI HepG-2 40 Jifd 4804k 107 3 45
Pt R4 i 71 o ABIESE A BN T & DR M i R 2
FIE A AR LT A BEIE SE R, TRt A I P 2R 7
A Tl R R BRI RS FE BB A

1 MES A

1.1 #§
BRI E R RO E A A F], 8

R s B LR, B TRIRKES (—20°0) fif

74

1.2 SAKP HJIE2EX

R M 1 P B IR PR R AT T i B ST 1Y
PFECO Y, HAREIR . B 20 g R BRIF A S
180 mL B M HL K (1 : 10, i EAAFLLL ) IR A,
F IR G W AE 800 r/min A9 % 3 T ¥ BT 1 min, H
NaOH ( 1 mol/L) ¥4 FIr 534 4 i) pH & 12, ¥
JIT A5 34 ) BT 25 VKoK BB R Fh R AT VKoK i
FH R 75 % 40 i i W4 SCIENTZ- T D (7 358 2 4E
WIBHE e 00 A3 BR 28 7)) 7 A 3 20 min (B 7R HR4E
6s, XMl 3s, TIHEN 350 W), FEEIRSHER
RN FHERE 1h, FLRER (1 mol/L ) i
pHiH & 4.5, LI 8000 x g () % 1 & 0> 10 min,
B0 JE B T80 °C VKA Th R URABAT o 1 R A Bl IR
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AR B TP R R TR B E Ak
K, TEBLIEAE By SAKP, i i Bl G FAX
(FP-428, Leco Corporation, 3 [#) Il %2 # i1 2 1 Ji
ESECNE

1.3 SAKP-ET E454180%%

SAKP- T &5 Wil £ 2% Rawel 51 (1)
ik BHOEHE 0.2 g T A EE 4 mL Y, il
FHZEMR/KVETT 2 200 mL; SR il 5 RENVK LR (6.
8. 10 1 12 mg/mL) SAKP {7, %18 SAKPHI
TR N6 1, 8: 1, 10 : 1 112 : 1 il SAKP
5P TIRAW . F NaOH (0.1 mol/L)# SAKP FiI
PTIRA YA pHIHY & 9.0; I HIREY
WA S IR TIPS, LU SAKPHI T 22
8] 58 42 S o 3 3L BT AE (8~14 ku)Xf iF W i 17 3%
Br(4°C, 36 h)BRERRN MM T, B 12hit
1 K
14 HFERERIENNE

SAKP-7 T &4 W) i 8 2k & = 1 E =
% Vigo F° Wik, B, HiIRZHIEE (OPA) it
#: ¥ 80 mg OPA IAT 2 mL HIEE, MKIKHANA 5 mL
SDS (2 % Jit & AR FL /0 %0) . 50 mL B 2 4k 2% b I
(0.1 mol/L) 1 200 pL B-3i & LB, SR INAZEH
JKEZZE 100 mL, ¥ 200 uL SAKP-2 T & S W
Wi (2 mg/mL) il 4 mL OPA IRFIINARE T, KRG
JKIB NI S min (37 °C)o I EAM-AT WA H B EE T
(U-7100, Hitachi Corportion) Il 72 £ & 1Y W S
(340 nm), >R L-58 2008 il & 0 bR ofE il 26 1T
i R S R
15 JEZEMMNZE

i Ff| Ellman (DTNB) & 770 & £ 1 i o 57 3
&, 1| mL &AM (2 mg/mL) MIA 9 mL 2% i
¥ (0.086 mol/L Trise, 0.09 mol/L H%{ER, 4 mmol/L
Na,EDTA, pH = 8) T iR & o KRG Y 4k
Tl T KBS, T 25°CHE 1h, SRIFL
12 000 g F{%% 3 2.0 15 min (4 °C). ¥ 30 uL Ell-
man {7 (4 mg/mL DTNB) #1%] 3 mL IS8+
ARG, REHIRA T 25 °C ##E 15 min,
IR FE 412 nm AbEEHURE SO E(E, JEHE S op
WA A 2s T (I s 1 45 JOE H R VE B
WS (B 1), H 0 A ot P W ' {30 o s o
LA AR T R A B, T
23,

R E K224 F 7/ sponsored by China Society of Fisheries
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Fig. 1 The reduced glutathione standard curve
1.6 FREGKME (Hy) N=E

A8 C AT AT IEN, i 8-IR i dE-1-2%
TR (ANS) 1E Ry 2 SEHRET I 22 SAKP 1) 3 T B 7K
o F 20 uL 8.0 mmol/L ) ANS (0.01 mol/L BfREh
GEIRVE U, PBS) WS INE i SL A B 0 B AR SRR
1 (25~800 pg/mL). fiiH5HEGETT F7100 (Hitachi,
H <) 1 & FE 5 7E 364 nm (B4 & I K ) I 475 nm
(RS N RPOEIRE . DL A5 Bk o Ak
AR, BRSO B A A bRl Ve 2, &t
RN NEAFRNEmBKEE, Z2WEZ KK
CR I
1.7 SAKP-ATEEVER-FKEZTERMA
BE (DPPH) & S1NE

DPPH & BREE 1 I 2 225 7 7 ' 1 o
¥ DPPH i T & BE 11l 45 0.5 mmol/mL DPPH &
B, I8 TR EAAF . B SAKP Fil SAKP-/
TEAYEESAFERE (1.0, 2.0, 3.0, 4.0 fi15.0
mg/mL) (1) 2 [ o 430l 1) AN (] B8 R & o
A 1mL i DPPH A E SAKP Hl SAKP-2 T =Z 54
RF HARMSE 0.1, 0.2, 0.3, 0.4 0.5 mg/mL),
FAIRAEHERE = IEE 30 min, PAgEAE CIE
Sy BHPEXT I . DPPH % R A

DPPH HHEH R (%) = (1 - j—s> x 100% (1)
0

W, Ag M EXIRA RO CEAE, 4, il
s A I G RE (L

1.8 SAKP-ATEAYEREZEEBRE (OH)
ge M E
FHZ E T R EE AR R & db st R

FRHE AR A ME SAKP-2 T E-5 Y% OH
E’J{ﬁ BREE ST, AR B i iR & U A B A AR
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Tk T, OH IIERREE 1A
(4s—Ao)
(Ac—Ao)
K, Ag Izs X BRI REAE s 4, I
IOEREE s Ay A e 48 i W e (EL

1.9 mBEEMNE

OH ¥HRRE (%) =

x 100% )

¥AomBeE [ DMEM Ri3REHAIA 10 %
G417 (FBS) FINBLR ] (R EER).,
o 3E 0 M 1% 37 1Y HepG-2 44 fifg

R B9 IR 80 %~90 % B, B.OBRZE BiEE 3R
W, RIGHKHEG ) PBS I8VE 1~2 ., AGE &
[ AR T (0.25 %) TS fb i, o 7 b ) 8 ik B
L5 240 T AR B, A DR 4 00 0 i 7% s
A 1~2 mL Sg @8 R 820k . B RS E,
£ 1200 t/min (53T 250 S min, BRE LW, H
YT EOR AT, A R & 96 FLIG SRR
kSRR 3% 24 ho ALEEZL 1 (XFHRZL ) A ZEIK
USRI A FA 2 I A 2R JE N 10 pmol/L 11
SAKP; 4b¥ZH 2 A 0.5 mmol/L it &b & ; Ab¥f
4H 3 AZH B 0.1 umol/L Y SAKP- T & 4
PN 0.5 pmol/L AL & ; ALFRZH 4 fm ALKk
4 0.2 mol i SAKP-7* T 1 0.5 mmol/L i AL & ;
AEBRZH S iIn AR FE A 0.3 mol 1Y SAKP-2 T I
0.5 mmol/L if A fb & ; AL HAH 6 m ALK WL N
0.4 mol ) SAKP-* T Al 0.5 mmol/L )i H AL &,
B 3N FATHL, 7837 °C I FEHA H (CO,,
5%) {537 24 h, HJa A 100 pL ) MTT &7 (0.5
mg/mL), fE37°CHKHE3h)E, BOLBRERE
W, A 150 uLfiy — H 3L WAK (DMSO0), 785k
Tl ~), £ 490 nm 93T I OB EE (R,

EAl1 R g = /AW
25 % 100% 3)

M (%) =
O
Arfr, Ay B Ay 5 SRR AL BRAT i R BEZH B WO
JEAH
110 #parhinE (L ERIE AN E

iz HE A o A A ) TR 9 A A 3R 1
AR, DEARIN N ZE (MDA) B & & DL
ALY B AL (SOD). it EH L &M (CAT) M4 6
H R ALYy B (GSH-Px) ATE 1

1.11 St

AR 2 /D& 3 AEEIEREE, R
FH SPSS19.0 4% 8 [ K 7 275 (ANOVA) 70

https://www.china-fishery.cn


https://www.china-fishery.cn

478 KopE OE R 46 %

Wi AR AL FRLH 2 (6] () 22 53, P<0.05 BN W AF7E
EHES,

2 AR

2.1 SAKP-AT E&YIREI&

Wt R, SAKP 2R ALERE M,
X —45 5 Chen %" I RFFT 245 - — 5. LM
NCBI #5088 i o 24830 ma A W R LER 25 1 9 2 R
J¥ 31 (BAF95205.1), ¥ 5 F RARZ W i (7 T .

JEWLER &

tropomyosin

) O
POV VYV Aol T T YOy VYY)
‘l&?m; ’J::f\ﬂ"&ﬂf M " J A .:»;’:") wOliannnnar JNJ{:‘-‘ s J«'J‘-‘ £30

_-,-‘_q{,,:'_(/u vy’
WA AN

A

LR . FEld . RBRLR G R) 5 e ir
J& WL Bk 2 M 7F Discover Studio 4 ' 1 Lib-
Dock )P AT 40Xz o B XIRTHE G 45 SR kT
100, RBNIRE A 5 T T B A /b
255 HE. 75 SAKP 574 T Y LibDock X 4% 2D #5
AR ERx 4 a] LUE A T 5 SAKP Hr 2 JE TR
BRIE (A0 ASP-A:175. ARG-A:178. GLU-B:180 I
GLU-B:184 %%) k4 T #EMAHEAER (K 2), Kt
T SEERNES A D ES 5MEAEN,

OH

P
rutin

e,
RrPl v

& % LEY
I ) B176

[ fuplte )y
Van der Waals' force carbon hydrogen bond
R 0 e
conventional hydrogen bond alkyl

2 FEREENRAKREBRMAT N2 FEEREERLL

Fig.2 Molecular docking simulation of Antarctic krill tropomyosin and rutin

TEPEA I 1) 5 L % T & SAKP-2 T &
WA EE, £ 1 BN T SAKP fA T 4 5il7E
AR ] [(6~12 1), Bish ] FE G 3~12 h /Y
EARE., FTAHA, SAKP 5% T E A R
R AR B B3, 4 9hJ5, SAKP 5
PITRENG6: 1, 81, 10: 1 12 : 1 fRckE
BE R 27.20 %, 26.86 % . 25.57 % F119.85 %,
HEAEASHERE G RIER 5. @it
Sy, 651, 8 1 AN 10 = 1 A4 Fe 9 il %5 1Y) SAKP-
ETERYNERETEEER, MEERT12:1
Fefi 1 SAKP- T 5 W A B (P<0.05).

[, AHESE IR T AS R B () SAKP 5
THEBIE S 9h T, MR (KSR SAKP) HiF
IR BN 316.43 nmol/mg, 1M SAKP 5%
THRENRHN12:1, 10:1, 8: 1M 6:1H &M
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SAKP-j T 5 & Wy v i 15 4 R IR 19 7 4 00 1 R
17536, 143.62, 141.67 il 138.49 nmol/mg, .7

&1 SAKP METARLGHESTEMNENESE
Tab.1 Conjugation degree of SAKP and rutin at different

ratios for different time

- SAKPL P T f) i LE

Ff ] /h the ratio of SAKP to rutin

time

6.1 8.1 101 1201

3 16.76+2.82° 14.48+1.05¢ 10.48+1.44° 4.32+1.05°
6 21.02+1.22°  20.92+1.42° 15.97+¢1.31°  11.77+1.88"
9 26.21+£2.38"  26.14+1.97°  25.18£1.59°  18.64+1.09"
12 27.15£2.87°  26.86+2.06° 25.57+1.71°  19.85+1.36"

W RFFRERRANRISAKP/ T LU FIAR#E 22 S PR 4 (P<0.05);

B
Notes: Different letters indicate significant differences between different
SAKP/rutin ratios (P<0.05); the same below

HE K25 2: 3276 sponsored by China Society of Fisheries
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KT X R4 (P<0.05) (K] 3-a). X HRZH SAKP 15
FEH A 15.97 nmoL/mg, SAKP 52 T Fu il
12:1, 10: 1, 8: 1 f16: 1 #l# A SAKP-# T &
G e R B & 530 12,67, 1137,
11.31 Al 11.24 nmol/mg (&l 3-b), & E KT X 4
(P<0.05), XTHRAMEAKTE R 498.63, 5T HEA
J& . A BEKPE R E R R (P<0.05), SAKP 57
THELHI2:1, 10:1, 8: 1/ 6:1HI4W
SAKP-1 T & & Wy 3 1 B /K 1 43 3144 &5 2 567.23 .
619.37. 624.78F01631.65 (I 3-c).

2.2 SAKP-BETEAYIMEKENTH

DPPH /& 17 1E T AL 7 o i —Fh 7 il 3
HEmamh 28, yratfmps rRamr
AL RS % DPPH b, i miAE sl A BB SR
DPPH , HKK XIS H DPPH IR AWM B
FH 58 00 A8 O B (8 Bl T R0 A B AR 0 )
DPPH 114 B RSk PR SAKP-7 T B -SRI Hi &
fhee )1, 459 %R, SAKP % DPPH % A 14 % fie
73, 1 SAKP-F T & A ¥ A LAE R DPPH, JfH
Bt G VR BE RS I, VS BR AR R Y RE )t & kY
hn, 4 SAKP-M T 2 G v B 3L #] 0.5 mg/mL
if, HXF DPPH AYI5BRFEAT AR 42.5 % (K] 4-a),

A SRR TS Bhad i v i) — s A B A b
NI PR A A TR R R, T OH #EANZ H i JE P 2
AR, HXTHURR & FEd 2 K. OH Al
30 3 240 e B R 5 400 e P B A R (BRI R
eARKALE PRGBS ) J, 5 R ML 25 47 51
HREIRZEN, R T R OH Al LLA U7 A 9 ik
B2 H IR E . AW E I E SAKP- T
AW OH 135 bR BE 1 it — 2L PPl bt Sk i
PE. 25 KW, SAKP X OH WA RS, i
SAKP- T & &l LIASUERR OH, f H H X
OH 175 bR AE I Bl v B2 I 8 iz B =7, 24 SAKP-
PR AW E A 0.5 mg/mL B, HX} OH
MG R a5 5] 61.4 % (K 4-b), LU Eg5 %M,
B2 T2 A3 SAKP AT LI 52 $2 w5 o] 5 P T
AR PRk RE T .

23 SAKP-AT £ &% H,0,15 5 HepG-2
YRR E IR BRI BE

ARHFFE B S AL T —A Hy0, X HepG-2 4l
FALIR R, B HO, YREERYRE AN, 240 MiS
HBW TR, 24 0.5 mmol/L ) H,0, Ab H 41 g
J&, RS IR 50 % (B 5), S% 75l
FIREE, 440 H 0 15 TTREIRE 50 %~T70 % i, 1J
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different treatment groups
(©

3 SAKP 7 SAKP-=T 25 FEEELR (a).
A (b) WEEMREHRKME (0
LA, 2. SAKP 57 TRELy 1201, 3.SAKP 575 | mittly
1011, 4.SAKP L[kl 8 11, 5. SAKP L ikt N6 1
Fig.3 Free amino acid content (a), sulthydryl content
(b) and surface hydrophobicity (c) of
SAKP and SAKP-rutin complexes

1. control group, 2. the ratio of SAKP to rutin is 12 : 1, 3. the ratio of
SAKP to rutin is 10 : 1, 4. the ratio of SAKP to rutin is 8 . 1, 5. the ratio
of SAKP to rutinis 6 © 1
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480 KO R 46 %
100 A ke x 100 - & Ao F O x
% I i & i %, L i
S .%n 30 | E —*— SAKP ' - E’J 80 A —*— SAKP _
e & } — e~ SAKP-rutin J§+ 5 : —e- SAKP-rutin
v O . A = A -
E2os0f bove 2 o * Ve 3o
2= : ir g , -
T8 40t _s--"" 8% 4} PP
T3 . _ - L2 ! -
& & : B €% I 3
Ax 20, _* Fo20 /
N 5 L~
[a) P M/J?/_?\? I 1 1 |
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
WP /(mg/mL) WP /(mg/mL)
concentration concentration
(a) (b)
4 SAKP-EATE&4% DPPH (a) ¥1 OH (b) KIERRAE
Fig. 4 DPPH (a) and OH (b) radical scavenging activities of SAKP-rutin complexes
110 ¢ 110
a a
— b ———
=, 07 < =, 07 f
M= —E— ¥ = e —F—
=370 e =370 d =
th z ¢ land z c
E%%E 50 | é%ﬁ 50 | 5
&) L Q
2E 30 25 30t
=s =a
10 10 -

0 01 02 03 04 05 06

H,0, #J%/(mmol/L)

H,0, concentration
5 AEIRE H,0, Xt HepG-2 M7 R A F M
Fig. 5 Cell viability of HepG-2 treated with H,0, at

different concentration

DL 37 20 M AR B PR AR BESE R 0.5
mmol/L 1) H,0, 4t ¥ HepG-2 41l il # 57 H,0, i
HepG-2 4 AL AL, HEA TS 2R S50
ARSI [ B AT T AS [RIVR BE 1) SAKP-7 T &
B H,0, 155 HepG-2 40 il S8 AL 351405 9 45 1V
H, H,0, (0.5 mmol/L) Zb¥ZH HepG-2 4L 1Y 771
RAN 50 %, MMNA SAKP- T E &Y, FHiA
H,0, J& , HepG-24i i A1 R W &4 m, JF H
SAKP-F T 545 W i e BE bR e, X (R4 48 i £
% H,0, S AL R B B i (& 6). i W g%
HepG-2 MBI 7] L& BL, H,0, AbBEANIE 5 40
JRLTE 2 2R A I A Ak, AN [ 4 . AN
Boapgb (BT -3), 1 SAKP-2 T & A WIREFE1)
HepG-2 4l ifs 22 i3 H,0, AbHR iy, Ho 4 i i 2
=T H0, AbFRH (Fh [ -2), SxFa2HE (- 1 -1)
FHEC AR MO A TC I B ARk, 40 MBS A kb
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ARl Ab PR
different treatment groups
AREIRE SAKP-F T £ 4131 H,0, EILHR%
HepG-2 475 5E R MIS2 00
152, 2.0.5 mmol/L Hy,O,, 3. 0.1 mol SAKP- T +0.5 mmol/L

H,0,, 4.0.2 mol SAKP-F T +0.5 mmol/L H,0,, 5. 0.3 mol SAKP-
75 T 40.5 mmol/L H,0,, 6. 0.4 mol SAKP- T +0.5 mmol/L H,0,

& 6

Fig. 6 Effects of different concentrations of SAKP-rutin
complexes on the survival rate of HepG-2 cells induced
by H,0, oxidative damage

1. control group, 2. 0.5 mmol/L H,0,, 3. 0.1 mol SAKP-rutin+0.5
mmol/L H,0,, 4. 0.2 mol SAKP-rutin+0.5 mmol/L H,0,, 5. 0.3 mol
SAKP-rutin+0.5 mmol/L H,0,, 6. 0.4 mol SAKP-rutin+0.5 mmol/L H,0,

2.4 HepG-2 4 2 & MDA. CAT. SOD #0
GSHHEE=E

H,O0, A FEAR IS, A P ad S k%) (MDA)
FMPLA LG (CAT. SOD il GSH-Px) & & i 254k
AL S e 4 e 52 AR A 0 R B RO AR BT RE Ty o 4
R, XA A4 il MDA (5% 528 15.97
mmol/mg pro, %1t H,0, 4k B 5 4fl g MDA )
B IE E B & 72.53 mmol/mg pro, SAKP il £
FEM A A 2830 Hy0, 203 fS MDA f4E Bl 51X

HE K25 2: 3276 sponsored by China Society of Fisheries
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SAKP-E T & &%t Hy0, EALHRHHY
HepG-2 BRI SRR
13 2. SAKP- | H AW 37 )5 4 H0, 4 FL ) HepG-2 41
fitl; 3.4 H,0, &1 HepG-2 41l
Plate [
morphology of HepG-2 cells oxidized by H,0,

Elhf 1

Effect of SAKP-rutin complexes on the

1. control; 2. H,0, oxidative damage to HepG-2 cells cultured with
SAKP-rutin complexes; 3. treated by H,O,

H,0, A H R A 225, T SAKP-7% T &2 & W wids
FER AN 253 Hy0, A FH)S MDA 14 il &
X% 52.03 mmol/mg pro. X} HEZH4AEF CAT. SOD
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mmol/mg pro, i SAKP-/ T & & ¥y 1iid 5% 1) 4l ifd
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& i 3 TUH Ha0, AbFEZH (P<0.05) (3 2).
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FT2 %&UYH HepG-2 fifish MDA SELLK CAT. SOD #1 GSH-Px j& 1%
Tab.2 MDA content and CAT, SOD and GSH-Px activity in HepG-2 cells of each group
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HAMLR H0, 0.5 72.53+4.48° 10.37+1.50° 61.60+3.73° 10.811.32¢
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Preparation and antioxidant properties of soluble
Antarctic Kkrill protein-rutin complexes

LI Yufeng ’,  WANG Jingjing®", TAN Lijun’, PENG Zhiyun ?,
ZHAO Cheng®, ~ LIU Haiquan’®, ZHAO Yong >

(1. College of Biological and Food Engineering, Anhui Polytechnic University, Wuhu 241000, China;
2. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China;
3. Department of Food Science, Foshan University, Foshan 528000, China)

Abstract: In order to improve the antioxidant activity of Antarctic krill protein, a new polyphenol-protein com-
plex (SAKP-rutin complex) was successfully prepared by grafting rutin onto soluble Antarctic krill proteins
(SAKP). The antioxidant capacity of SAKP-rutin complexes was evaluated by measuring its ability to scavenge
DPPH' and hydroxyl radicals. Meanwhile, the protective ability of SAKP-rutin complexes against oxidative dam-
age of HepG-2 cells was determined by using an H,0O, induced oxidative damage model. The results showed that
the combination of rutin greatly enhanced the ability of SAKP to scavenge free radicals. Compared with natural
SAKP, the SAKP-rutin complexes significantly increased the activity of cellular antioxidant enzymes (CAT, SOD
and GSH-Px), decreased the production of lipid peroxidation products (MDA) in cells caused by oxidative stress,
and finally reduced the damage of oxidative stress to cells. These findings suggest that SAKP-rutin complex is a

novel protein resource which will hopefully be applied to developing functional protein food.
Key words: soluble Antarctic krill proteins (SAKP); rutin; complex; antioxidant; HepG-2 cell

Corresponding authors: WANG Jingjing. E-mail: w_j2010@126.com;
ZHAO Yong. E-mail: yzhao@shou.edu.cn

Funding projects: National Key Research and Development Program (2018YFC1602205); Scientific Research
Foundation of Anhui Polytechic University (2021 YQQ046)

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 材料
	1.2 SAKP的提取
	1.3 SAKP-芦丁复合物的制备
	1.4 游离氨基酸含量的测定
	1.5 巯基含量的测定
	1.6 表面疏水性 (H0)测量
	1.7 SAKP-芦丁复合物清除二苯基苦基苯肼自由基 (DPPH–)能力测定
	1.8 SAKP-芦丁复合物清除羟基自由基 (OH&#8722;)能力测定
	1.9 细胞活性测定
	培养液配置
	细胞培养

	1.10 细胞中抗氧化酶活性的测定
	1.11 统计分析

	2 结果
	2.1 SAKP-芦丁复合物的制备
	2.2 SAKP-芦丁复合物抗氧化能力分析
	2.3 SAKP-芦丁复合物对H2O2诱导HepG-2细胞氧化损伤的保护能力
	2.4 HepG-2细胞中MDA、CAT、SOD和GSH的含量

	3 讨论
	4 结论

