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Tof B AR B K, UL ABTS HIDPPH [ i BL 75 R
fi& 1 LA K DPP- IV #II BE 1 R br e, SR FH R 1 A e
WEJE T B AR AT 4liAk o e S X i M K AT 4544
W SE IR R4 T HERESE DPP- IV Al A 64 41 1
BLEE, LA 158 1 e Al ol oy 19 o £ 1) FH R 5
B PUEACZ P T R SRS

IR

1.1 #et5ikH

JI58 R T B 8 R A R L AR RS T VAR ) TR
HIRAF LA, R E)F 2022452 A #4E, H
Hh K Bk 5.98% LB 7 o 72.26% , FL
JE W5 & 1R 3.02% , JK 43 & 1R 10.23% Pk R
BN A N AR SO PN 87
PEAT PR R (R HE, TR ) . DPP-IV il 77 57 28 38
AR K — HIEE (OPA) | — %% 5L B R 4
(SDS) . i 70 M BE (DTT) 34 1) [ 7 A 35 B 4 L
A () R A R A R, D) o HoAh i)
YR o g, ok A A at | REAHE A R F (b
5 ED .
1.2 UE5iE%

T AR 5 & GL-21IM 5 8 7 B 0
BL, 10 5 A O MLA R A BR A 7] 5 HDB-7L
W8 B (R A CBA-A FEHE 2 Ui g4 [ 3
YW AR, S A BT AR A R A F] s FD-1PF
BT AL, dE R R BR A A
FLEXSTATION3 £ 31 € 152 # HL , 32 & Molecular
Devices 23 7 ; ULTIMATE3000 7 41 455 18 200 i FH €2,
AL . Q EXACTIVE U £ 4T - %5 1 37 038 BF 7 40
HEWRAR €03 - B 6 FH AN, PR R BB A FR
/NI 8
1.3 XWAHE
13,1 i e A ol A il i 8 ) o

I8 s P R g AR S B 8 A AR R 25 4 /K
KBTI ZE 55 CIR45F 30 min, SR I0ABBE 2
Fit . Jof ik R v P R T Y R R 19 (R
WOEO . ES B 1.2.3.4.5.6 h 5, K
Py BRI E] 90 CARHF 20 min, i i 26 3
IRJE 5.0 30 min (10 000%g,4°C) . I T A
FE-20 CORAF (KRB 3 ). R T
J&  IRI AR (V) A K

Y(%)z%xloo% (1)

2
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A WOR WL A3 R R I OB B S5t RN AR 2
I, g

Z:7% TANG 580 77 1%, 4 FH OPA 3 X i i
WK EE A TN o K5 1.91 g PUBRR4M , 100 mg
+ TR R B, 88 mg R IR HEEE , 1A T 50 mL
IR il £ OPATRF . SRI5 , FEREEIREE ol
80 mg OPA XA M 7F 2 mL B/K ZWErh . FHZ%
TE7K 2 25 2 100 mL. i H & W bR i 5 OPA
S| DB AR L E 7 S P LI i
4 mg/mL, HU500 pLAE A5 3 mL OPA IGRIR &,
SV 2 min JiT , RSN GG BTN E FEAE 335 nm
AR AR R o KA EE (D) THRA R

D, (%) = hh x100% (2)
A s b Ay a2 B o I B e R IR SR
b, R B HE B ) OB SR

1.3.2  DPP-IV il 36 Pk Aol
W JIK 75 A E Tris-HC1 22 w32 (0.1 mol/L, pH
8.0) Hifill £ FE S A W, 50 wL DPP-1V (10 U/L) Fl
25 WL EE S 7E 96 FLAR 37 “CHEH 10 min, SRS N
A 25 pL Gly-Pro-pNA (1.6 mmol/L) FE#, 37 “CHE
F 15 min 5 2 H 2O . DPP-IV 7 i 2
(W ) HHEEA
F control (F sample
F oo
L F o AR IR B DECAE  F 0 W RS2
WA 3 F i N2 AL EAE
1.3.3 DPPH H 1 3E35 516 1
58, % 1.5 mL BRI (5 mg/mL) 5 45 4]
5 mg/100 mLIK i) DPPHIF IR &, T 7ERDGRY R
B A 30 min, [ IERAMNM LB THE 517 nm
Dt. DPPH F H IS BRAE (W T AR
W (%) = (1 - i‘) x 100% (4)

blank
A AL T RE S LRI RE 5 A, 2 ALY
WOGEE
1.3.4  ABTS H &0 bRiG 1
7 mmol/L. ABTS 5 2.45 mmol/L i % i # 1R
A TE BB £ F 16 h ) , i 0.2 mol/L PBS (pH
7.4) i FEOZIR AW 4 ABTS IS, LI ABTS ¥
TR E AE 734 nm &bk 0.70 £ 0.02. SR )5 K
30 wL KA (5 mg/mL) 5 3 mL ABTS K 12T,
RGO B 5E FP I 6 ming ARG TE 734 nm AbiEE

F,
Wom (%) = ) x 100% (3)
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B SR . ABTS H B JE T BRI PE (W ) TR
e

A — A,
Wams(%) = S 5 100% (5)

Abhmk
KA, IS A OB A, RS AR
WERE
1.3.5 [ s o s

158 S e A M A9 T i YA 224 L U6 FEAS TR 1Y)
4y F & =10 ku, 10 kusMW =5 ku, 5 ku>MW =
3 ku F1<3 ku i [ WA , WO AR 1 4 A 41 4 vk
4 R T I RAFAE-20 Cilb— 2 40Hr .

1.3.6  EERTUEZHT

W H Aol I8 2H 40 v T £ 8 17K (20 mg/mL)
o OB S mLEE S A Sephadex G-15 BEREFE SR 5
fit FH 25 B oK VRIS B o 5 B 6 min ISR —
W, R B (ARG AR 254 nm 1 0 7 R A e
HiZR B IO RE o R B BEAS 2 Y 6 AN g AT 43
Ho AR, T R IGFEARTE-20 "CLA
2 3r.

1.3.7 JRig%E

Z:7% LANG 1 0y J5 ¥ , i F LC-MS/MC il
S R i AR A A O ) R R A
1.3.8 4 FXi#

3 2 [R] R L A 2R A PDB 040 P2 Chttp - //
www.resb.org/pdb) U DPP-1IV (PDB 1D : 5y7h) ¥
=4 RS 8 AutoDock %k 4 % DPP-1V 5%
R AT A B, 2 K89 3D 45 #4 R I PyMol
2.5.4 14 ¥ 2 AR AR F DPP- IV 32 14 i 47 %t
e SR BIESE BT 4 E 1 K DPP- IV 4 410 i AL
il o
1.3.9  JKAYIHIE S5 AL

il 1 PeptideRanker 4% /4 (http://distilldeep.
ucd.ie/PeptideRanker ) T 22 JIK 0 78 76 A= W0 16 1k
fi A iDPPIV-SCM  # f  (http://camt.
pythonanywhere.com/iDPPIV-SCM ) X £ ik ) DPP-
IV A0 6 3 P 247 P 43, A4 CONWAY 4512 1 Jr
B Z BRI A A TG PR AT T PF4r . L LC-MS/
MS S 5 25 S v s 5 19 22 K E B s B
Al G R 38 I R i AR R €8T - O E O
BT, A LAY 22 K2l 8 7E 95% LA L
1.4 HUESH

A I R AT 3 Uk 4 B 1 ) 1BM
SPSS Statistics 23 #1777 225317, LA 2 1 Lk

i M4 (P < 0.05) . R H Originpro 2020 i
frasiE, B bR A 6 - R R 21 ) A e 5 v 2
5(P<0.05).

2 R 5iHe

2.1 BiiRE va AR BE AR 4 BR AR R B 77 R KR EE AN
et

JK Figk JEE R B I SRR 190 SR AR E 5 IR BE I I
JEAT K, 2 B2 i L EE g v a8 IR 1 22 B 155 DL A
HEE . ANIEL L FTRS  FEK AR BTG B B, BIVHT
2 h, KA R B R A, K B R T R
T #E T, 2 DR A R Ak i S0 R I i LD IR
R R IR o JIN S50 4 oA ] ) g
Ak TR P i £ RS I K S JEE AR AT 60 min IR 2R
B, BE R K AR TT 4R -2 . HONG 25 i A
W I A ICER 1 I R o 1 Tl K A £
BRI KR FETE SR 1/ RIS I o 7EAR
S50 T I S P i e AR R A I SR b T
] R, JHG D DYl e 2 R 2 o A v ELK
oy SR> AR IR BB, W R S
VA R fh , LR 22 0 R R R IR L, R 2 i v
Oy VIR BB, SOK MR EAE 3 h AT RF2E LTt i &
2L P A A A A T )R A PR 5 R A 2 i
19, K A D — S R 1 2R T B O R e B
fift o

357

B o

ﬂ,
Tit

30

JKAREE DH/%

20 |

15

0 1 2 3 4 5 6
BfME Time/h

HAR/NG FRFRZE R R BE (P> 0.05) , AE/NG FRER R
SR (P<0.05),
Values marked with the same lowercase letter mean no significant
difference (P > 0.05) , while with different lowercase letters mean
significant difference (P < 0. 05).

Bl BEgREAtE S5 KAEEZ EHX R
Fig. 1 Effect of hydrolysis time on degree of hydrolysis
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L PETE (ABTS H HH 335 Bk % 4 34.35%=+1.30%,
DPPH [ 375 bR % 0 43.50%+1.20% , JIK J5 2 ¢
B85 mg/mL) o IKASHLE AL MERE 5 70 i 20k
PR 2H B RTB AR PR A G o FERDFESE S AR 5T v, AL
KEHEA P A% e H ALK IPPGVPY , Hi4y
TR 741.4 u, I H HA K Z W 5K
P52 o RIS, 76 4 h B A7 R 1) DPP- IV 4170 ] 336 14
KB T —A A B 7KF- 32 B DPP- IV il Bk
A AR A — 2 i 2Lk | B2 A B /K 1 LA
KA 53-8, R G 7 b A B5) ) 4 b B Aot
YI A D TEPERR IR B T — A K .

80
70

60

Fkf8 2 peptides yield/%

40

0 1 2 3 4 5 6
B Time/h
WG SRR TFERRBEP>0.05), RF/NG TR R 2
FEFEP<0.05),
Values marked with the same lowercase letter mean no significant
difference (P > 0.05) , while with different lowercase letters mean
significant difference (P < 0. 05).
E2 EMEESREEZERXR
Fig. 2 Effect of hydrolysis time on peptides yield
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DPPH radical scavenging/%
= 8
o
ury
[ee]
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= wW
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ABTSH FETE R E 1
ABTS radical scavenging/%

o

1 2 3 4 5 6
Wf1A] Time/h
AHRING 1R 2 R B (P > 0. 05) , A [Fl/NG F 73R 2%

BRFEP<0.05),

Values marked with the same lowercase letter mean no significant

difference (P > 0.05) , while with different lowercase letters mean
significant difference (P < 0.05).
3 BiREEERBEIR /K R Y BE AR B (6] 5 DPPH 1 ABTS
B HEFREEAXR(5mg/mL)
Fig. 3 Effect of hydrolysis time on DPPH and ABTS
free radical scavenging of Antarctic krill
hydrolysates (5 mg/mL)
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357
a a
a
30| b
g
= c
B 25
¥
®
20 |
15 —
o 1 2z 3 4 5 6

i) Time/h
AENG FREFRIR 22 57 A 3% (P> 0. 05) , ARl/NE FREFRIR 22
S (P<0.05).
Values marked with the same lowercase letter mean no significant
difference (P > 0. 05) , while with different lowercase letters mean
significant difference (P < 0. 05).

E4 EBREETES G E Z BH X 2 IR R B ARk
Y B R 1] 5 DPP- IV iE M H X 2 (20 mg/mL)
Fig. 4 Effect of hydrolysis time on DPP-IV inhibitory
activity of Antarctic krill hydrolysates (20 mg/mL)

2.2 MRAEERBHRMEERE R B S B

R Y — ARV W h o RN R A B
A FRH AR AR 4 h K R B B Y
SV K HGE LB IR R 4258 =10 ku
10 ku>MW =5 ku .5 ku>MW =3 ku <3 ku, FHAK
SMLEALRE T DPP- IV TS M AN 1 i . 4
KR, <3 ku 1 2 IR 43 BA W5 & T oK fig
WA 3 A BB 4 A3 2B 0 T AR A A L R R
WA 74, <3 ku 2043 DPP- IV I HIE MR 1 6%,
DPPH [ HiEBR & M8 & T 27%, ABTS H 37
BRI T 16% ., WANG 2507 )ik f rp 45 Bt
AR, 8 L H 8 R T AT 3 ku MR B
HR = 9 DPPH F SRV PR IE . FH61 45 g
it R e B AR 1, R IR D84S B 1 <3 ku (W 4143
FATH &R DPP-IV I 16 1, X e 45 R 57K
RN, EEEEE TRy FENE
JRA 53, $2 5 T 2 BRBT E AL TG V4 F DPP- 1V 417 i
WD 20 R T BAR G F i KA
B AE TR o BRI R K R A T <3 ku 1R DR
Mo dEiT N —Fr B zlifh .
2.3 HEE¥ESephadex-G15 95

SR UEAN R 0 SRR 1 P T LA AT A 4
T o AR K . FEARSER T, 731
15<3 ku IR/ i Sephadex G-15 58577 25 1% 6
A3 (M1 M2 M3 M4 M5 FIM6, ILE 5, 4 6~8
7R , M3 55 HA A A LR B fe s B R A 1
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H:DPPH H H5E1E R %N 77.99%+1.20%, ABTS H
LT R FE N 84.60%+0.20%., M3 fit DPP- IV #11 i
TP A2 3, 34 57.23%+0.48 %
(IR EIRE 5 mg/mL) o IXEELETFEHT M3 (R
AP E LA DPP- IVANHIE . ZHANG 22

A PR HBEI (i ik o B LA K e g —
Flt o [R5 4 DPP- IV S HEA DPPH
FI R BRI . XS R IR T 2 F R/ IMEYSE
ZIRIARETETT IEA AR . P, HicsE M3
BT LR 81

x1 BRASHHIEMLEE DPP-IVIDHIEE
Tab.1 Antioxidant activity and DPP-IV inhibitory activity of ultrafiltration fractions.

DPPH [ &35 BRE M 5 mg/mL
DPPH free radical scavenging /%

ABTS H HEEE BRI 5 mg/mL
ABTS free radical scavenging /%

ULy DPP-IV #1141 % 20 mg/mL
Ultrafiltration fractions DPP-IV inhibitory activity /%
>10 ku 45.67+1.20°
10 ku>MW=5 ku 52.73+0.14"
5 ku>MW=3 ku 70.94+0.78"
<3ku 83.12+0.77"

16.73+2.10° 27.48+1.10°
34.68+0.75" 20.37+0.73"
42.29+1.20" 40.33+2.20°
55.40+0.45" 40.25+1.10"

TE ARV NG FREFROR 2 A BE (P> 0.05) , A R)/ING FREFIR2Z 53 2% (P <0.05) .

Notes: Values marked with the same lowercase letter mean no significant difference (P > 0.05) , while with different lowercase letters mean

significant difference (P < 0.05).

2.0

1.5 M2
=
£ 10
£ M3 M4
2 M1
= 0.5

V5 M6
0
0 50 100 150 200 250

YeRiEt A Time/min
5 Sephadex G-15E &L E
Fig. 5 Sephadex G-15 gel chromatogram

60 1 f

40 ¢

20 |

DPP-IV I35 14
DPP-IV inhibition activity/%
®

M6 <3 ku

MI M2 M3 M4 M5
W4y
HMRNG FHRF R ZFAR R E (P> 0.05), NaE/NG FREF R 22
HHE(P<0.05),

Values marked with the same lowercase letter mean no significant
difference (P > 0.05) , while with different lowercase letters mean
significant difference (P < 0. 05).
B 6 #&4H45 DPP-IVHIHIEM
Fig. 6 Inhibition activity of DPP-1V of fraction

2.4 LC-MS/MS Rik%E

i LC-MS/MSHLEARE 1 128 K H M3LISHHY
Ko FERTA FIRRBE R RS IRBER) MS/MS T3 |
PeptideRanker F {4 (1) 500 534k .iDPPIV-SCM 4K 4
PEAR AR CONWAY 2521 5 %t 2 i 91 k4 T
TiEore MRAEPEIEER  BLIH 1 H 6 2% (Trp-Pro-
Pro-Leu-Ser-Pro-Phe-Arg-Cys-Pro-Arg, Asn-Arg-
Pro-lle-Pro-Trp-lle, Ile-Pro-Asp-Trp-Phe-Leu-
Asn-Arg-Gln, Pro-Phe-Gly-Leu-Tyr-Val-His-His-
Ser-Trp-Phe, Phe-Leu-Trp-Leu-Lys-Lys-Thr-Pro-
Leu, Asp-Thr-Val-Pro-Trp—Phe-Pro-Arg)ﬂﬁﬁé’?T’{
AR IURRTR PERAIR I MS/MS IS UL 9

o]
o

D
(=]
o
(e}
(]

[N
o

(=

DPPHE p L R 1
DPPH radical scavenging activity/%
IS
S

M6 <3 ku

M1 M2 M3 M4 M5
Har

HRARING FREFOR R BE (P> 0.05) , A/NG FEREFIR 2
FRFH(P<0.05).

Values marked with the same lowercase letter mean no significant
difference (P > 0.05) , while with different lowercase letters mean
significant difference (P < 0. 05).

B7 &A% DPPHAMBEBRENE
Fig.7 DPPH radical scavenging activity of fractions
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i o} © =

o

S S S S
T T ]

ABTS B HHETE RGN
DPPH radical scavenging activity/%
Do
(=)
[«
o

o

MI M2 M3 M4 M5
Ho
MFENG FRFRZRARBEP > 0.05), RNaA/NG FREF R 2
BRBEP<0.05),

Values marked with the same lowercase letter mean no significant

M6 <3 ku

difference (P > 0.05) , while with different lowercase letters mean
significant difference (P < 0. 05).
E8 &5 ABTS HHEBRIENME
Fig. 8 ABTS radical scavenging activity of fractions

Z R ARG A S eI & iR 2
fiz P L A9 R T B G SR R ) (67 T A 22 g
T, — S A B m b IR T 81, HLAs
o — S A X LA SE R Leu ., Val, Gly, Ala Fl
Pro. MEDNDIS &84k, 1% [ E Rk £ {7 B i
()22 K, 30 B 7K 28 R I 5 v 1 22 IR Sl s
KIPUEATEYE . [RIEE, RANATHUNGA %2 %
PR, Sk 1 T 1) v B SR AR IRt 5 A R B B ) i K
PEEIERR , 1045 Leu Gly il Val, X286k B, 5i
IR IR I H B nT LAHe s 2 KPS fb st . 8
ELATH E 6 N2 RPN P, BRT
PFGLYVHHSWF 4}, A ARAT 2~6 1~ iR FEAF &4
M2 , WPPLSPFRCPR H- A £ = 19 bt 4 fb 1% 14
[DPPH EC,,: (0.098 3+0.011) mmol/L, ABTS EC,:
(0.116+0.073) mmol/L], AT G& /2K & HA 114
R 1) Pro, IXE—HAIE 5L T R R IR TR
PR 1) B

— Bk U, ELA TR G K A R A A K
Al LA ] DPP-1V A9 3 1>, 48 0 2 N 3 A Trp
) % Bk . WPPLSPFRCPR H A5 iX Ff 4% 1iF 45
F, BRI S 7 HR A 1 DPP- IV 3R 3 PR
s DPP- 1V 410 ] JOR 14 A 5 1) 45 A4) AR A1 40 45 ik
55 A B FLFR N Pro5E Ala, DA M N v & 312 N
Leu 3 Ile. WPPLSPFRCPR #1 IPDWFLNRQ H.
A XL BRI GER . FE PR 6 D IFE AT A 44>
£ 51 (9 DPP-IV 1C, /N T 5 mmol/L, 3% 5 LA A4
W —207 . R T i — 2 58 DPP- IV 3l il Bk
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(5 PE ML , 43X 4 45 DPP-IV # i ik #4717 4>
TR o
2.5 HFNE

TEX AT, AutoDock Vina F 4 F AR 4L
DPP- IV R 5 44388 BRI X% . SRR 508K
T HMAER MR HEF A HK
AHELAE PN SZ A -BC AR 52 5 Z 1) 00 R0 4, Bk
TS ZRA LG R TRerE . BARMIX 253
R WA BKFN DPP- IV 22 (8] 45 T 45 (R 45 A F 422 .
AT A RIIE S5 AT REME , — Ok, /)y
T=6 keal/mol I{EFR WA R KL G RENE. 7E
XIFHFSE o, 2 Bk IPDWFLNRQ B X 3 43 50 1%
(-8.6 keal/mol) , iX RS IR Y45 R —F .

K10 2 4 B K FD DPP-IV 2 & 1) = 4k 18], 7]
DL RE A B 4. DPP-IV A 3445
A 4%, ST PE 7 A5 B Tyr547 . Ser630 , Tyr631 .
Val656 . Trp659. Tyr662. Asn710. Val7l1
His740 41 A% 5 S2 7 4 7 45 i Glu205 | Glu206 Fl
Tyr662 21 A% ; S3 1 M {7 4 H Ser209 | Arg358 Fll
Phe357 41 %' . X HERE S04 FR3, —
ek i, 5 Bt 1 — A A SE A 1Y SR R g
B Y UK AT R BB Rk 40 A R T R R R
AR B R DU AN K RT RE A R . DAL 10a F1
10b 7] L1 Y , WPPLSPFRCPR 45 & 75 45 11 Ji 1Y
WA s b AH B AE R A0 ’E A, A IR
WPPLSPFRCPR = %) Trpl. Pro3. Ser5. Pro6 .
Arg8., Argll 5 DPP- IV 8 H L ) Asp545.
Tyr752 . Ser630 | Arg125 . Asp556 | Tyrd456 = i 45
4 o IPDWFLNRQ L (% Tlel | Pro2 , Asp3 . Arg8 .
Gln9 5 DPP- IV & H I ) Tyr585. Cys551,
Tyrd56 . GIn553 | Tyr547 . Glu206 F1 His740 &
454 . FLWLKKTPLPL L % Phel | Lys5 . Lys6 .
Pro8 . Prol10 43 %Il 55 DPP- IV %5 1 I i His126 .
Gly741. 11e742, His748 ., Val546. Asp545.
Arg560 . GIn553 & 5 . DTVPWFPR | (1) Aspl .
Pro4 F1 Arg8 495 DPP-IV & 1 E 1Y Tyr662 .
GIn553 . Tyr631 , Gly741 | Ser630 Hl Tyr752 & # .
¥k FLWLKKTPLPL 4b , H: Al 3 F ik 48 5 DPP-IV
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Fig. 9 Sequence profile of six of the peptides identified from M3 fraction
http://www.shhydxxb.com



1162 SR C S N S SO 32 %

32 PRRSEREEIR M AL FE 5 R X3 DPP-IV B9 3D #1K B (1IC,,) .DPPH #A ABTS B HEBRIEF M (EC,,)
Tab.2 Peptides identified in collected fractions M3 were synthesized to evaluate their DPP-IV inhibitory activity,
DPPH free radical scavenging and ABTS free radical scavenging

NGl SrFi DPP-1V DPPH ABTS
Peptide sequence Molecular weight/u 1C,, /(mmol/L) EC,, /(mmol/L) EC,,/(mmol/L)
WPPLSPFRCPR 1355 2.121+0.31 0.098 3+0.011 0.116+0.073
NRPIPPWI 991.6 >5 1.249+0.044 4.123+0.067
IPDWFLNRQ 1188 0.616+0.97 3.083+0.038 1.466+0.040
PFGLYVHHSWF 1389 >5 1.416+0.076 >5
FLWLKKTPLPL 1355 1.158+0.71 2.083+0.053 4.663+0.022
DTVPWFPR 1017 4.923+2.0 0.802+0.078 2.471+0.043
*3 ZH5DPP-IVH FHZEEMNNEES
Tab.3 Molecular docking binding energy score of for peptldes and DPP-IV
FE 1 Protein 254 6E Binding energy/(kcal/mol)
WPPLSPFRCPR IPDWFLNRQ FLWLKKTPLPL DTVPWFPR
prp=lv -8.4 -8.6 -8.4 -8.3

~JOSHE &m ~seE
3 / 3 ;
N 1)545)k AR
Z% ) zseso R ¥

RO ) (5 D556
RI25

C Y456 - C
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o/ —
Y . R\ 3
BN\ : 1742 5 7
5 : D545\.V o NG

A ) ] i 741 AN 29)
RO P | V546" |55 &) y
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Q553 )
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E10 MH&EAKSDPP-IVEERI3DE
Fig. 10 3D diagrams of the combination of the four superior peptides and DPP-1V
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Purification and identification of antidiabetogenic and antioxidant peptide
from defatted Antarctic krill powder hydrolysates

ZHAO Xia, LI Yan, SUN Huimin, ZHENG Changliang, SONG Yishan
(College of Food Sciences and Technology , Shanghai Ocean University , Shanghai 201306, China)

Abstract: Food-derived dietary dipeptidyl peptiase- IV (DPP- IV ) inhibitory peptides and antioxidant
peptides can contribute to scavenge free radicals in vivo and regulate blood sugar. In order to realize the high-
value application of the defatted Antarctic krill powder and explore new ways to cure diabetes, DPP- 1V
inhibitory peptide and antioxidant peptide were prepared from defatted Antarctic krill powder by enzymolysis
with alkaline protease, neutral protease and pancreatic enzyme. The relationships between time and
hydrolysis degree, bioactivity and peptide yield rate respectively were investigated. Polypeptide was purified
and analyzed, and the inhibitory sites were ascertained by molecular docking. The results illustrated that four
peptides with both DPP- IV inhibitory activity and antioxidant activity were acquired by ultrafiltration,
Sephadex G15 separation and purification and liquid-mass spectrometry, whose amino acid sequences were
WPPLSPFRCPR, IPDWFLNRQ, FLWLKKTPLPL and DTVPWFPR, respectively. IPDWFLNRQ had the
highest DPP-IV inhibitory activity among these four peptides, and its IC, value was (0. 616+0. 097) mmol/
L. WPPLSPFRCPR possessed the higher antioxidant activity, whose DPPH ECs, was (0. 098 3+0. 011) mmol/
L and ABTS EC,was (0.116+0.073) mmol/L. Molecular docking results demonstrated that these four
peptides mainly bind to the active center of DPP-IV and other sites through hydrogen, resulting in achieving
inhibitory effect. This study prepared food-borne DPP- IV inhibitory and antioxidant peptides based on the
defatted Antarctic krill powder, which provided references for the development and utilization of aquatic
protein-derived hypoglycemic functional food and the research of novel hypoglycemic and antioxidant
peptides.

Key words: defatted Antarctic krill powder; dipeptidyl peptidase-1V inhibitory peptide; antioxidant peptide;

molecular docking
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