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Study on Antioxidant Activity of Atlantic Codfish Skin Polypeptides in vitro
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Abstract
matic codfish skin was selected by trypsin, amino nitrogen titration method and DPPH free radical scavenging rate were used as screening indica-

[ Objective | The research aimed to discuss the antioxidant activity of Atlantic codfish skin polypeptides in vitro. [ Method ] The enzy-

tors. The optimum conditions for enzymolysis were screened by orthogonal test. The ultrafiltrate was divided into 5 segments and the antioxidant
activities in vitro of DPPH free radical scavenging rate, ABTS free radical force and ferrous ion chelating ability were performed. [ Result ] The op-
timal conditions for trypsin enzymatic hydrolysis of Atlantic codfish skin were: solid-liquid ratio 1:1, enzyme dosage 2 500 U/g, hydrolysis time
4 h, temperature 45 °C, and pH 9. When the molecular weight was less than 5 kD, DPPH radical scavenging ability, ABTS radical scavenging
ability, and Fe* ion chelating ability were the strongest. [ Conclusion | After trypsin digestion, the obtained Atlantic codfish skin polypeptides has

better antioxidant activity.
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Table 1 Factor and level of orthogonal test

K2 Factor
K ACR BOW CCHIM D(IRIRE)
Level W) i) fisf ] ) Hydrolysis E
Solid-liquid ~ Enzyme Hydrolysis  temperature (pH)
ratio dosage//U/g  time//h )
1 1:1 1 000 4 40 6
2 1:2 1 500 5 45 7
3 1:3 2 000 6 50 8
4 1:4 2 500 7 55 9
X=(V,=V,)xCx0. 014x1 000/ (5xV) (1)

b, XORE R Tl B EER S E (g/L) 5V, IE IR
T B R T AE A9 NaOH FR#ESR (mlL) 5V, h2s PR
A H RS B 5 T AE NaOH AR A A (mL) 5 V AR &L
BUH#E (mL) 5€ 2 NaOH SRR RIHE (mol/L) ;0. 014
RN EE IR it (g/mmol )
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Lh,F 517 nm AMMWOEEE . LA, N FHIEXS IR, DPPH H
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Table 2 Orthogonal test results of free amino nitrogen content

B Factor R AR
tics A CEHLL) B Jnmgit) C( T[] ) D ( il g ) Free amino
No. Solid-liquid Enzyme Hydrolysis Hydrolysis E(pH) nitrogen

ratio dosage//U/ g time//h) temperature//°C content//, g/L

1 1:1 1 000 4 40 6 0.022 4
2 1:1 1 500 5 45 7 0.036 9
3 1:1 2 000 6 50 8 0.0252
4 1:1 2 500 7 55 9 0.064 4
5 1:2 1 000 5 50 9 0.033 6
6 1:2 1 500 4 55 8 0.050 4
7 1:2 2 000 7 40 7 0.018 2
8 1:2 2 500 6 45 6 0.074 6
9 1:3 1 000 6 55 7 0.0112
10 1:3 1 500 7 50 6 0.015 4
11 1:3 2 000 4 45 9 0.027 1
12 1:3 2 500 5 40 8 0.008 4
13 1:4 1 000 7 45 8 0.013 1
14 1:4 1 500 6 40 9 0.005 6
15 1:4 2 000 5 55 6 0.008 4
16 1:4 2 500 4 50 7 0.039 2
k, 0. 004 0. 002 0. 003 0. 001 0. 003

k, 0. 004 0. 003 0. 002 0. 004 0. 002

ks 0. 002 0. 002 0. 002 0. 003 0. 002

ky, 0. 002 0. 005 0. 001 0. 003 0. 003

R 0.002 0.003 0.001 0. 003 0.001




146 AR AL

2018 £

7N SN AR BRI R 1 5 I R HEF 9 : B=D>A>C=
B V7 e 1 A 52 194 2 W) e A, A P ) KT pHL 149 52 )
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Table 3 Orthogonal test results of DPPH radical scavenging index

K12 Factor .

7 A CRHIEEE) BOWSHE) ORI D(SHHEE) bt R

- Sohd—l'lqmd Enzyme Hy'drolysm Hydrolysis E(pH) rate,//z/1.

ratio dosage//U/ g time//h temperature//°C

1 1:1 1 000 4 40 6 23.06
2 1:1 1 500 5 45 7 25.35
3 1:1 2 000 6 50 8 22.45
4 1:1 2 500 7 55 9 18.16
5 1:2 1 000 5 50 9 11.43
6 1:2 1 500 4 55 8 18.78
7 1:2 2 000 7 40 7 18.78
8 1:2 2 500 6 45 6 20. 00
9 1:3 1 000 6 55 7 13.47
10 1:3 1 500 7 50 6 21.63
11 1:3 2 000 4 45 9 20. 82
12 1:3 2 500 5 40 8 17.35
13 1:4 1 000 7 45 8 10. 00
14 1:4 1 500 6 40 9 18.37
15 1:4 2 000 5 55 6 7.35
16 1:4 2 500 4 50 7 12.86
k, 22.255 14. 490 18. 880 19. 390 18. 010
k, 17. 248 21.033 15. 370 19. 043 17. 615
ks 18. 318 17. 350 18. 573 17. 092 17. 145
ky 12. 145 17. 093 17. 142 14. 440 17. 195
R 10. 110 6.543 3.510 4. 950 0. 865
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Fig.1 The scavenging ability of DPPH free radicals by peptides

of different concentrations and molecular weights
TEMREE N 15 mg/mL I ERBE ) s , A5 99. 50%
2.4 LS Fe" EERENME  ME 30T F I, B W
00, 1%k MD-1 MD-I . MD-1I .MD-IV \MD-V %} Fe* #



46 % 23

B EF KMES S K SRR RRALE AR 147

A LB I, LA R OR R M85 Rk FE ) EDTA
W PERAE . JUR MD=V (43 T-BE<5 KD) i P Ao, 7 ve
£ 10 mg/mL B4 B ) fe s
MD
MD

1201 y
=

LIKF 77.83%,

I —-MW-I —A— M-I
NV =%,

—@— M-V

TR

Clearance rate Il %

1 3 5 7 9 1 13 15
#JZ Concentration Il mg/mL
B2 AEREMSFESKIT ABTS B HERFEREE
Fig.2 The scavenging ability of ABTS free radicals by peptides
of different concentrations and molecular weights

90 ——M-] —M—M-I —A— M-I
—>%—M-IV —%-M-V —@—EDTA

ok
Chelation rate Il %

#JZ Concentration Il mg/mL

B3 REREMSFESK Fe* HWESEEN
Fig.3 The chelation ability of Fe** by peptides of different con-

centrations and molecular weights

3 it
R e A B R ER PE IS i Z K, R T

Lyo(4) IEACIRI, 7050 AT B E LA & 5UR DPPH. [ 235

BRTHETRAR, 55 % 8T e B BRI L R 111,

JinfgEA 2 500 U/ g, BfERT R A 4 h, BEfRES D 45 °C,pH

9, FEBLAMF T, 85 10 i Z2 JIK B I s IR BCR

BRI I8 S5 /A5 5 D F B MR 43+ :2>30 kD

(MD-I) .>10~30 kD(MD-II) .>8~10 kD(MD-1I) ,>5~8 kD

(MD-1IV) ,<5 kD(MD-V) , &hi b5, & BBl B R iR

W R, 4> TR R, M T <5 kD i X DPPH H

H3EVERE ABTS [ 35 5 38 [ LR BE R V., A% X

Fe* B AR T E 45 R R, 4> T8 <5 kD mhHG o fe i, H

BIAWR R EDTA AT, A G A, BRI &

BB A BRI VG 1EES 0 7 22 IR B B T A Ak M X

P € iz TR S & SR AR g Ak 3 , A BB R AR 2y

I"Tjﬂ% o

LN

[1] 228, Mot e R o il e REF Tt e [0 ] INBRZKG,
2008,33(9) :34-37.

[2] R, 7L A RIkANRRIFEEANFIRL]. &R 5T 4%,
2004,25(2) :16-18.

[3] X, YRR, ke, 5. 0 fa 17 [z S 2R P O 1) 48 M LR i
[J]. HRES2451), 2005,24(5) :30-32.

[4] PR, RS, S KT b SR 1], R E R,
2011,11(9) :111-119.

[5] i, xilde, 2RI, 55, e R I SR A e 10 8 M e s LT
X[ T]. 2R, 2011 ,39(34) 12132821344,

[6] LA, Wi, e B I IR R PR A R 8 SR ot P [0 1. 22t
Fall Rl 2018,46(1) :16-17,51.

(7] skAAn, RORAR, ARG 22. J5A% B EREERRY R S i e b s E A
[J]. &S A AREAR,2007,26(3) :80-84.

[8] 1 AR, Zi=E KAz r, 2. P i & Fin il i N KR a b
TEIERFTL]. PR ,2010,10(5) :91-97.

(L#% 143 1)
(9] JEERS. /NEA T E R 2 AT HEE ORI ]. sk
,2008,29(11) :210-212.

[10] By 7 - WETINETE, A3, vEH « SO SRIEE A AL A
T T2 ] sl R, 2010,47(6) :1102-1106.

[11] MAGRO L D,HERTZ P F,FERNANDEZ-LAFUENTE R et al. Prepara-
tion and characterization of a Combi-CLEAs from pectinases and cellula-
ses; A potential biocatalyst for grape juice clarification [ J]. RSC Ad-
vances,2016,32(6) :27242-27251.

[12] NADAROGLU H,ADIGUZEL G ,ADIGUZEL A ,et al. A thermostable-en-
do-B-(1,4)-mannanase from Pediococcus acidilactici (M17) ; Purifica-
tion, characterization and its application in fruit juice clarification[J ].

European food research and technology,2017,243(2) ;193-201.

HME X EERE

ADTHESE SRR A A F 2R B RCR T S PBTRCAA Y . ARG AT, 411990 4R A AR 90 45, XC
TR SR AET A T L NT 1 INEURTIOE R RERTIE, 0 0. 245 6 RAET AR 245 6. /NECH TSR R 4 fi
HCFr 4080 WUNECR IS5 3 B2 e R T BRIF. 118 072,235 71, RECEIECT (5 R 1) AUNECRUR 8K
SN TR0 (n JTE SO0 M50k BRI S A RO T BT — VBT, FURLVHRR — (i teiR .

[13] APONSO M,MARAPANA U,MANAWADUGE R. Process optimization of
pectinase enzyme aided clarification of Israel blue ( Vitis vinifera L.)
grape juice[ J]. European journal of academic essays, 2017,4(4) ;165—
174.

[14] DIBLAN S,TURKYILMAZ M,0ZKAN M. Effects of various clarification
agents on the anthocyanins and color of red grape juice from Kalecik
Karasi grapes ( Vitis vinifera 1) [ J]. Food processing and technology,
2015,6(8) :104-108.

[15] CAC. Codesgeneral standard for fruit juices and nectars : Codex Stan 247—
2005[S]. CAC,2005.

[16] e \NRALFIEIES DA IAEEZ AL, E5 e B
TR, B a g a2 T RAUMIE : GB 5009. 268—2016
[S]. dbnt: EkRdEH s, 2016 1-5.




