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Yy BAT B PR ARTE Ty o i) e 2 P T
2 A MOk E A K IR 6 ( Acipenser
schrenckii) ¢ , 25 J Jc B, £0 2 WY IS /K fige ) vl LA 410
il 748 1 A B AR b % B2 (TBARS) ITE AL, Jf fig
T Aok A ) 2 B R TR SR o A A e % R R BHL 1k
AL & A&7, Weng % KB, K# &
( Prionace glauca) &z W] )& 7K fi# 4 4 Sephadex
G-155r B alifb g , 45 =887 B A 840 B i 2
WRAE T, HC v H SR - 1 2 IR JIRORI i 2 I %o R
LRy b A AR WG PR R T 2 STk fE . Senphan
A AR E SR W) 85 ( Lates calcarifer) K R4 2
SephadexTM G-15 i IEAE 0 & )5, 70 T84
364 u P Z KA RImm 2,2 -5 K- (3- L B R
I BEMEI-6 R IR ) $2Eh (ABTS) H i HE{ BR fE
V1 b 8% ( Raja clavata) Bz W] i & H 2K % o 41 B
AL pTAALRE ), P A A T M S BT AR K
il AP 2 A L BF STE SE, M 6 E B
( Carcharhinus limbatus) o % | 4: ¥ 1 ( Thunnus
sp. ) FIZ5F fa ( Dosidicus gigas) [z 21" K g =
Pt BA R A B AT T o

W% S 87 ( Scomberomorus niphonius) X 4 ik
R R X FEM AT ARTIRZ —, W%
I R S BT A R R B A SR
Bih H TR S R R E K, R
AERE FE A MR, B T — E MW R % . H
T, A1) YTt A D O AR A5 W A T 8 £ B B0 4R AL
JIRBE, I F T 40 i 22 Y BE 4R A B BIF 5 A A
ARSI W AR A 0 e PRI T B IR B
TG He— 7 Lo A 202 o B8 v 38 3o BF 5 98
Jecit 2 b Y BE B9 TBARS fH i HAL{E (PV) (BK
S SR S i pH(EURUECE T E 95 A 0
o, R W o WE A B AR e B0 4R A TR M RN 2 A BE
Ji 7 AR AR ) S B A R AR, D 4R e I A
M £, B 14 22 T 0 A 4 At R v o

UM Tk

1.1 LRSS

W T B R (W A T B AR R )
B SR R AL N T S R T,
J&5E 5 24 h R HIHERR A R G BR BN 5,57 -—
TRARKL(2-fif B8 iR ) (DTNB) (2,4~ fiff HE oK
JE(DNPH ) | T B 56 5 i 75 ik (BHA) (1, 1-— 2%
BE-2- =1 54 Pk (DPPH) I T+ Sigma 23w ; Bl M

HEAM (6 x10° U/g) 1 [ Novo 24w, HAth i 7
¥R [ 7= 4y Hr 4, ER 200D-SRC HL + [ Jie 4t g
{C(ESR %), [&] Bruker 2\ F]; AL-104 RUME % B
TR, b1 A R AT A 2 A g B A A PR
pHS-25 RIFRJE i1, b ek Bl #G A 2% T 5 e sl i
FEAS  TLR AR A dn T 4 Ik ] ik S I A g ) 5752 Y
EANAT WL A e BE T, b 1 P B 2R A AR A BR A
F) s XHF-T &3 o3 g, 7 PR 2 A R B R iy A
B Al LG10-24A 35 3 5.0 AL, b 5% = 8 0
I

1.2 EADaEnatRENGE

BEL&E & FIKREGHFRR S %
O R R AR R N 78.15% , A ki
B —-IEERETE, R4 1 cm x 0.5 cm [
W — i 6 f5ARFR 1 0. 2% NaOH 2 {1 50 min (A
Widit $F ) — K o vk 2= b —m 6 fiF R
0.2% H,SO, 127l 50 min (A Wi+t ) — HK mpik
F ik — i 10 £ R 2818 K 51 K —50 THoK
FLE 12 h— 5.0 (6 000 r/min, 20 min) — B [ 7%
WV T — 0 7 I R

158 B 8 @ % K R 6 k) & W
e R H— MK (5% , W/W) -5 (8 000 1/
min, 10 min) —§&PE 8 H # K f# (pH 2 8.0, L
50 C i 3% ) — K (WK%, 5 min) —
B0 (5 000 r/min, 15 min) - B EER - T —
R et 7 I R K R

WS L& s R % KRR BAE R

=7 IR YRS BuR ik W N
IF A HCKE , L DPPH g i & ( DPPH - ) & BR GE
1 TBARS {8 g Bt %Ak 48 #5 , I W & A6 BL A 7K
fiff B

AIEF IR A HA( - OH) Frkak

FEPTE AL TE MR Y A S B 2K 1 N 4
Ku B, 4 B AE B3 1 ku 414y 1 (Fraction
I, <1 ku) 3Bt 4 ko U8B AGE & 1 ku B
2043 1 (Fraction Il ,1 ~4 ku) L K BE4d 4 ku 48
YE Y 2H 43 TN ( FractionTl , >4 ku) .

HLF A ek (ESR) 02 H TR I B Hy 25 5
AR e RO ik, 525 A ESR 3 1 o Uk
JEEBUEALIKBE R - OH 1R AE /1., LIS M
Peng 45" {7 1, LA 5 5 45 2 A0 i A
A 5 B A X 5 B

B HERERR (% ) = (H, —H)/H, x100%
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b HAH, 530 L5 2 B GEE S .
1.3 PR EEH RS ME

VT R TR RV IS 2 B 2 A T IS B g
SN S IE AR LB (W/W) Oy 421, 88 5 T4 A HIL
BN BE, A 1.5% &5k, BN 598 RIR A
SJEHEBLAY L 6 41,5 1 4l s PR IR AL, 56 2
HIMA 2.0% 1) 6 h i wi Bl i f7 K i, 5 3 ~
54 BRI 1.0% (1.5% F1 2.0% 1% T bt
S AL KB (Fraction Il ,1 ~4 ku) , [ 45 6 ZH i A
0.02% i) BHA A FH 1 %5 B B &5 41 43 B 10
By, By W BEE 25 g, IR 2 2.5 em ( HAZ) x
L5 em(JEE) W AGE, T AERS , & 3 4> WU
A—A CT e G, AR BB 47 4 CLRAE,
FESS 0.2.4 .6 F1 8 K& AH K HG A o
1.4 HEREBSLHNE

AR E b %8 B 5 4 18 (TBARS) 4l
FRIBCA BEFE G 0.3 g, SR JG A 1% 1) TBA ¥
3 mL,JE5), A 17 mL i TCA-HCI %% , il /K
AR RE 30 min, U ARV A, FEIR 4 mL B3R
VW, A 4 mL 4 fi,3 000 r/min R & 0
10 min,532 nm | W SG1HE .

TBARS(mg/kg) = (A,,,/w) x9.48
o, A ARV TR WG AE s w AR A Y T &
(kg);9.48 Ry H %,

it B A A 6 ] E i 4 4k {8 ( peroxide-
value,PV ) # 8 GB/T5009. 37 - 2003 ) J5 "’
HEAT W 7, Na,S,05 #5 fE % & % W Wk BN
0.002 mol/L(FiAriE ) , AT E 3 U, [ I i 25
FO6 R 45 A7 ] meq/kg KRR o
1.5 AEEA|RLHNE

MR A 4R G e R 5% Park 5 [y
Jiik BEMGE B AE 4 C AT 58 B, ORI A
S5AEFEEZE wh ik (0.1 mol/L ) NaCl,2 mmol/L
) MgCl,, I mmol/L J EDTA, 10 mmol/L #j
K,HPO,,pH 7.0) & % J5 & > (3 500 r/min,
10 min) , B4 4 WIFAESE 4 RSO ETH 4 E2 10
i€ K pH A% 6.0, I J5 A 2 M E VBT
Vi SR I S = B S DV ey & S D= i e R o 1
HEBERNREREA

YmALEam e 28 Ellman'" i)
I, R 5,57 - R AW (2-h 5 K R )
(DTNB) #F 17 I 5 FF w6 A 0t 8ho #4E i B
I mLYKFEN 2% W& H W, i A 8 mL iy Tris-
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H 2 R v WAL S 2, 6 10 000 r/min B .0
15 min, BrERBEME A ¥ 4.5 mL B GHER D
JIA 10 mM [y Ellman £ %] 0.5 mL (10 mM
DTNB) , %l T i 30 min J5{fi f] UV 06
THAE 412 nm NI WOGAE , S0 BR ol 3 4l P e
IR S & ¥ 13 600 L/(mol -+ cm), 45 R f#
nmol/mg H A EK/R. 45 X B AINE IR, &
F 2 o o R0 DR 75 0 2

EALSFOMNE B % Levine &' {75
LB OETIA L mL R EN 2 mg/mL (2K
HAW, T A 1 mL 3k JBE 510 mmol/L
4 2,4- B (DNPH) ,20 C R Ik 1 h( &
20 min fE 4R Y 1 W), @ 1 mL 5T & 53 B0
20% [ =& 28, & 3% )5 B0 (11 000 t/min, 5
min) 3 FIEW 1 mL 2R 4 HE-Z (IR I
Lo 1) PR UTTE 3 WK, R S A G , i 6 mol/L 1y
0 R VS WK B 1 R TR L, 37 C AR 20 min
fRULTE , B IRIR % G B0 (11 000 r/min,5 min) ,
e Jg B PE 370 nm U ROGAE 25 (I RE S AR &
DNPH {1 2 mol/L HCl, & [ hit FH 224 i ik itk
AT | T BSA b v it 2k (34 56 2 IV v fi
BSA) ;i FH BE /R Wz Y6 &2 %y 2 000 L/ (mol + cm)
H R I nmol/mg & 115,
1.6 pH EHNZE

% pH i1, 2 1 GB/T 9695.5 — 2008 1)y
WL 10 g P BERE SRS JS A 90 mL (%
K IR AT 30 min, 2 08 5 A9 & W pH 3t
& pH {H.
1.7 BRERE

HY 8 137 28 5k I G5 14 2 Vil 0 27 A 21 R BV
/N, 2 B8 Pohlman 25 {95 15, 43 B 6F (4 3% 1R
TR S A R BT 4 32 R R AT AT 4, (L L
1 ~7 53 O3 AE 88 ah BT, PR AR HE I F

AE 1 2 3 4 5 6 7
off flavour | 1 | | 1 I |
Wz i TSk
strong moderate no off-smell
(74 2 3 4 5 6 7
rancidity odor | 1 | | 1 | |
e rh & TR
strong moderate no rancidity
. odor
B % 3 4 5 6 7
color | ] ! | 1 | |
£1fn, ) AR H )
red brown red brown
RSN B 3 1 2 3 4 5 6 7
overall L 1 ] | 1 | |
acceptability TS iE =
low medium high
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1.8 HEHitHH

K JH Sigmaplot 12. 0 {4 4F &, ¥l 42 it 7>
#r % i Statistix 8. 1 ( 434k {4, St Paul, MN) %% {4
fi H Linear Models F2 ¥ #f 17, 22 5 B &
(P <0.05) 53 #r{di | Tukey HSD ¥,

2 RS0

2.1 AEKBHEERDREXSREOTAL
im

B & 7K fif Bof 1] (4 385 0, 7K fi £ 2 DPPH - ¥
PRAE )RR 2 BT, 8 h I i i T f A
Kf#Yy i) DPPH - 3 BRRE 5 f A F B, 10 h i)
DPPH - &R AE J1 oS A L F s (HA L 6 h By /K
AR o [ ] i A fige I ] ) SE S, TBARS {H 32 7
FEAC (K 1-a),6 h 2 Ik 89 K f# B2 R 31.70% ,
DPPH - J§BR %K 53.50% ,BURBAF (& 1-b) . 6
h [} TBARS {42. 33 mg/L, B SR HHCR I 8 Hl
10 h ff 22 (HAfEAE R FME 25 (P >0.05), 7
DL, 6 h K A %8 g J5t S AL /Y 4 A R A XS E
VG B AVE TR R LT
22 6hESEREFIEUKEBIRER - OH
BEBREEN

Fenton Sz W & £ ] T4k - OH,ESR {5 ‘5 [&
R R B A - OH W ERAE Ty . SLER i i ESR
HE T g E 193] 3 45 (Fraction [ |, < 1 ku;
Fraction [l ,1 ~4 ku;Fractionlll , >4 ku) fJ - OH
TH R AE - OH (¥ BRI J7 A oie 21 55 /YU S 1T
ST> 1 >6 h, H5 B 24 3 52 55. 1% .47.9%
45.1% F134.2% (F 1,18 2) . Fractionllxf -+ OH [
THBRAE s fe i (P <0.05) . [A ok, K 8 8 )5 1Y
Fractionll(1 ~4 ku) % T )5 H T BESE K

x1 FRERHWEEBREBRES

Tab.1 Percentage free scavenging effects of

various samples %
=) 6 h K fiR ) f T A e o e
B 6h BUAMCIRERT ST Lk Bl HisfL ik Be Il
samples Fraction | Fraction Il Fraction Il
hydrolysats
TR

scavenging 34.2 £0.02° 47.9£0.01° 55.1x0.03* 45.1+0.02°

effects

T8 a~c HRAIRRERARE (P >0.05) , AN A 2R %R T
Z(P<0.05)
Notes: means with same superscripts letter do not differ( P >0.05) ,

with different superscripts letter differ( P <0.05)

KRS o BEARE R
407 egfc%nfhydmlysis TBARS = 3.0
6w 35¢ 128 ?u
2 g
= e 30+ e
=35 126 82
-y ﬁ <
£3 . {24 _j-_j"
15} 122 8
10 1 1 I 1 1 1 1 20
1 2 3 4 6 8 10
K] / b
time of hydrolysis
(a)
60 -
X, 5S5F
R E
& 50
&5
S 45 -
mT 40
T &
=9 a5t
30 1 | 1 | | L ]
1 2 3 4 6 8 10
K figEsfa) / h
time of hydrolysis
(b)
Bl AEKEHEERDSSEHESRAKBEE.

A B L ZER{E (a) 70 DPPH FRREES (D)
Fig.1 The degree of hydrolysis, TBARS

(a) and DPPH scavenging rate (b) of S. niphonius
skin peptides at different hydrolysis time

2.3 ELSD®eafiEA R TBARS f PV
(EGOEA )

BE A T e B [ F) G, 2 P BE 4% A A 1Y
TBARS il PV {2 ETHEH (K 3) . S EX
MUZH 7R 55 8 K 43 il ik 3] 2.85 mg/kg Al
2.37 meq/kg ,iX 15t WY A JBE 7 25T 400 1] & 2F 1 B R
HINRIT AL . FE55 0 K, 4b F 2 2 &) L Je 4b B
XA Z T % 2R (P >0.05), 3] 75
2 FES 4 KN 6 hE N g B K fig AL, 3
TBARS AR T X 2 , Ui B 6 h oK fifg ¥ 4 %t i
05 A A — 5 B AE L A BOCR A0 1. 5%
1 2% 1) Fraction I A FRZH (P <0.05) , FEWN Jk 1
A, U Fraction 1T (1 ~4 ku) 40 % TBARS i
PV (i Fo Xt BRAAIG, £7 76 & P 22 5% (P <0.05),
LV < 1 = < 0 D =R = W £
A A0 A 14 5 o R ES 2 % 19 Fraction 11 4k
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1500 - 1500
Z5 [ W R 4 7 6 Wk S
1000 L control 1000 - 6-h hydrolysats
) 500 B 500
=5 L S L
X3 x 2
T o g
=9 - = L
% 8 g 8
i3 =500 - 3 -500 |
-1000 | -1 000 |
-1 500 i i i i 1 i -1 500 | L | | i i
3340 3360 3380 3400 3420 3440 3460 3340 3360 3380 3400 3420 3440 3460
S B
magnetic field (G) magnetic field (G)
(a) (b)
1500 - 1500
B LRRE: 1 HEARRE I
1000 - Fraction | 1000 | Fraction II
g g
% ,g 500 o % 500
25 o} 25 of
ek S 6
w500 - ¥ -500F
-1 000 + -1000 +
-1 500 1 1 1 1 1 ] -1 500 I I L L 1 1
3340 3360 3380 3400 3420 3440 3460 3340 3360 3380 3400 3420 3440 3460
R B
magnetic field (G) magnetic field (G)
(@ (d)
1500 -
= FHOE FisULRkE: 1
% s soof Fraction Il
22
=N =
= 5
i~ =500 -
-1000 |
~1 500 1 L 1 I Il ]
3340 3360 3380 3400 3420 3440 3460
S
magnetic field (G)
(e)

B2 AEHEREHREEEHERNESRE
(a)ZS ARG (b) M DA T 6 hoKEYr s (o) BUAMLIRBE T 5 () Jrsl kB I 5 (o) fréfb ik B I
Fig.2 ESR spectrum of hydroxyl radical

(a) control; (b) 6-h hydrolysats; (c) Fraction [; (d) Fraction II; (e) Fraction III

FIZHTE S 8 Ky TBARS {H #l PV {H 73 %l i5 2
1.39 mg/kg 1. 57 meq/kg, — B {& %, X 1
T 4810 Ik B I B, BOR 8gr . JF 5 BHA
HZE TR E 2R (P>0.05) , U] 2% ik fi g
1 4T A A IR B R D 410 B 0 ) &R 5 BHA
ER
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2.4 BLDESFHAMKEX A HREM
ERESENRW

5 Ak B A B S AR R IR A v
i ARG, B2 Bk RS UL WI7E I 78 o, R
R AE T8 AE (B 4-a) o 72 IR ], 45 40 B
HEXMHAZMBA BFHER, 26 dif, £PR
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PR B Ak B 502 0 BRZHLAIR, HZE R B3 (P <
0.05) . Horb 2% Hi AL KB BRIk & AR SR 6
TS 8 RAREE L HA T A AL IKBE & 6 h K fifk 3%
RUF(P<0.05) ,HZE [t BHA %R %, HER T
Z(P<0.05),

= %5 A B e 1. 5% fEIKE: T
control 1.5% Fraction I
w6 h 0 B K AR e 2.0% 30 SIRARES TI
6 h hydrolysates 2.0% Fraction |l
3.5 Fmmm 1L0%PUARIKEE 1T == | AR A
1.0% Fraction I

& 3p

=1

;E:E 25

gg ]

B

ﬁé 1.5

-

é 1.0

B o0s

0
- A] / d
storage time
(a)

= 1.5%HTEALAREE TT

1.5% Fraction [l

w2 0%HUEARRREL 1T

= 25 XA
control

= fﬁ) :l Hﬂ{\:]‘l _153’('1'11.)32 K ffin 2.0% Fraction 1l
300 e = TR
w1 0% S ARIREE 1T BHA

25+F 1.0% Fraction [l .

)

g

=<y
o3 20F
83
=B 15t
=2
2E
EE10F
0.5 P
4
oL LI
0
st 8] / d
storage time
(b)

B3 EADREFAESUKEINAAEELHIRES
TBARS (a)#1 PV (b) {ER 5 MW
[ — e 8], AR B E R RR E R AR E (P>
0.05) , RN FERESFBE(P<0.05), FFH
Fig.3
skin antioxidant peptides on TBARS(a) and PV (b)

Influences of Fraction II of S. niphonius

values of cooked patties during chilled storage
Means with same superscripts letter do not differ (P >0.05),
with different superscripts letter differ (P <0.05) ,the same as

below

Qb PR 1% A DA JBE S0 Sk 5 AR Y RCINT [] £
S > (B 4-b) o EE RO 8 IR
(90T 4 i B, 25 Ak B2 22 i 35 6 % o e 2

S AH R 6 d B, 25 Ak HE A Z (R) A R i AR AE
BEWEZER(P<0.05), HHPHEM2% Fraction 11
(1 ~4 ku) HAG 4 RIFIG, S E b=
2.6 h K fif 2H A BT SR AR IR B AH R B
(P<0.05),{HZ [ BHA #( k2, H2E 7 B &
(P<0.05), XUiBIHL R AL IRBH BA — & iy il
G S X NN | o 5 Y 'l A g 7 .
MIPE R i AR — B AR R .

— 25 NHIRL o 1S% A ALIREE 1T
control 1.5% Fraction Il

wmm 6 S TR R K AR 2. 0% AREE I
6 h hydrolysates 2.0% Fraction [l

10 - e 1.0%$0 S IRAREL TT L Sk
1.0% Fraction I BHA

or :

s | ;

o

carbonyl content
=N

BRI / (nmol/mg protein)
h

U SR SN SR SR S R

L R
A A A T A A AT A

sy

4 6
{610 1 A

storage time
(a)

o

= %5 % 4l e 1.5% B AR IKE: 1T
control 1.5% Fraction Il
mmm O hill W SEEHEOKRY) e 2.0% 0TS LAKE 1T
6 h hydrolysates 2.0% Fraction Il
r e LO%BCSUIRAREL 1T = |
.+ 1.0% Fraction Il BHA

(=) >

= wh
T

=

4

h
h
T

TATATETATETATT

A
=
T

total sulfhydryl content

MH R B / (nmol/mg protein)

et

£
=
[

P -9
N
.
el 67676 aTaTaTeTaTATeTeTS

4

- sEEsta] / d

storage time
(b)

B4 ELD8E KRNI P B
BREPHRE(a)MERE (D) EENHFIY
Fig. 4
peptides on carbonyl content(a) and sulfhydryl

Influences of Fraction II of S. niphonius

content(b) of pork patties during chilled storage

2.5 BEROgEaniaStRBEMHAE pH EHN
=10

FETEFEAT I, S 0 oK A 9 1 Ab B4 pH (B 38
X HR 41 F1 BHA A 341 0% =  (HARfETE B & 2% 57
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¥ 39 %

(P>0.05,[85), 7efrii 8 d iyt e, 4 M 4
A4 A0 BE AL pH L Bl I ) A9 48 3 5 T
e AR EEAN K o AEIC R 8 d I, X IR 4 PA) JBE
g pH fE B2 LMl 41w, H A 7R 2 S B % Mk
(P <0.05),2% Hi & AL Ik Bt 41 1 BHA 4b B2 73
B 6.38 F16.37, FHABLLAL (P <0.05) , B W]
2% 14 Fraction Il (1 ~4 ku) £& # il A S5 2 e I 3%
Rolf o

= %% [0 IR o= 5% PR R IRE: I

control 1.5% Fraction I

w6 h 2 AR S K ) e 2. 0% AR IIREE 1T
6 h hydrolysates 2.0% Fraction Il

8w 1.0%BLEALIKEE 1T wmm | HE AL A

1.0% Fraction 1l BHA

474

BAAAAAAAAAAAAAAAAA A

HHOTTOTTOATTAOTTOTNT

IR 1) / d

storage time

B S5 ESDEE R KR AR
g R e pH EK R0

Fig.5 Influences of Fraction Il of S. niphonius

antioxidant peptides on pH value of cooked

patties during chilled storage

8d

6d

4d

od

control

6 h hydrolysates

1.0% Fraction 1l

2.6 FARANEBEAMEURKENANEHREEE
s

Wit o 3 B[] ) SEE G, PR B T 5 TR P E
EIZEWTREAR (32 2) o 75 W BE 3% I, BE & I g i
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Fig.6 Photographs of different treated cooked patties during chilled storage
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Tab.2 The effects antioxidant peptides of Fraction II from S. rniphonius on
sensory evaluation in cooked meat patties during storage
ek Sz 7 ) fifs S [6] /d storage time
parameters groups 0 2 4 6 8
25 [ %] B8 control 6.81 0. 09° 5.61 £0.08° 4.69 0. 13° 3.53 £0. 14¢ 2.63 0. 16°
6 h hydrolysates 6.72 £0.07° 5.53 +£0.05° 4.69 0. 14° 3.55 0. 12°¢ 2.75 0. 14°
7% 1.0% Fraction Il 6.68 0.02° 6.08 +0.21° 5.34+0.12° 3.81£0.1% 3.49£0.17°
color 1.5% Fraction [| 6. 64 £0. 05" 5.97 +0.17° 5.38 20.09° 4,23 +0.11° 3.73 £0. 14°
2.0% Fraction II 6. 65 £0. 04" 6.17 £0.07" 5.69 =0.07° 4,48 +0.12° 4.15 £0. 14°
BHA 6.79 0. 11° 6.27 =0.05* 5.84 +0. 08" 4,62 +0.20° 4.21 £0.21°
%5 [ %) I control 6.60 +0.02° 5.84 0. 13" 4.23 +0.07° 3.41 £0.09¢ 2.3120.17°
6 h hydrolysates 6.52 +0. 12 6.01 0. 07 4.33+£0.11°¢ 3.39 +0.07° 3.14 £0.09°
AR Ik 1.0% Fraction Il 6.59 +0. 05" 6.09 +0.04* 4.45£0.1" 3.77 £0.12° 3.26 £0. 12°
off flavour 1.5% Fraction Il 6.53 +0. 12° 6.14 £0.02™ 4.75 +0.08° 3.67 £0. 08" 3.35 +0.20°
2.0% Fraction I[ 6.56 0. 20" 6.21 +0. 13" 5.32+0.17° 4.33 0. 07" 3.77 +0.07°
BHA 6.56 £0.01* 6.22 +0.05* 5.43 +0. 08" 4.52 0. 13" 3.79 +0.21°
25 4 %} H] control 6.67 0. 04" 6.25 +0. 18¢ 4.61 0. 18° 3.64 +0.20" 2.55+0.21¢
6 h hydrolysates 6.71 £0. 14* 6.28 £0. 11% 4.85+0.1% 4.01 0.2 3.24 +0.07°¢
T ok 1.0% Fraction I[ 6.78 +0. 15° 6.45 +0. 1" 5.06 +0.07° 4.38 £0.20° 3.33 +0.08°¢
rancidity
odor 1.5% Fraction I[ 6.76 +0. 10* 6.55 +0.01% 5.11 20.04° 4.81 +0.12° 4,17 0. 12°
2.0% Fraction I[ 6.76 £0. 04* 6.65 +0. 14* 5.66 0. 05" 5.14 0. 1% 4.51 +0.07°
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acceptability 5 o0 Fractionl]  6.63 £0. 17° 5.99 £0. 13° 5.14 £0.07° 4.66 0. 13° 4.15 0. 17°
BHA 6.45 0. 08" 5.94 +0.05° 5.49 +0.07° 4.73 +0. 14° 4.26 +0.21°

TE < 7] —v& N [8] T, 5 BEAR R) 378 22 53 AR .35 (P > 0. 05) , AR 7R 22 57 {3 (P < 0. 05)

Notes: (a-d) means in the same list with same superscripts letter do not differ( P >0. 05) , with different superscripts letter differ( P <0.05)
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Antioxidant peptides of Scomberomorus niphonius skin and its
inhibitory effect on lipid and protein oxidation of cooked patties

PENG Xinyan'*, MENG Wanjing’, ZHOU Xiran', ZHANG Mengjie'
(1. College of Food Engineering ,Ludong University , Yantai 264025, China;
2. College Foreign Languages Teaching DEPT ,Ludong University ,Yantai 264025, China)

Abstract. Lipid and protein oxidation can lead to the quality decline, off flavours,texture deterioration,loss
of nutritional value and functional properties decrease in meat and meat products, which is an important
reason for its quality deterioration. Recently,the use of synthetic antioxidants is under increasing scrutiny due
to the health risks associated with such compounds. So, search for natural antioxidants as alternatives to
synthetic ones is of great concern among researchers. Protein hydrolysates, a potent alternative, have been
shown to inhibit lipid oxidation in pork meat system. However, few studies have attempted to link the
hydrolysates of by-product of aquatic products and their antioxidant effects to the inhibition of oxidation of
lipid and protein in cooked pork products. The objective of this study was to evaluate the inhibitory effect of
the 6h hydrolysates and Fraction Il (1 - 4 ku) of Scomberomorus niphonius skin on lipid and protein
oxidation and colour deterioration in cooked pork patties during chilled storage. Six cooked pork patties
samples including control,2.0% 6 h hydrolysates, 1. 0% Fraction Il ,1.5% Fraction Il ,2.0% Fraction [
and 0.02% BHA ( positive control ) were stored at 4 C for 8 d. During the chilled storage period,
thiobarbituric acid-reactive substances( TBARS) , peroxide value (PV) ,carbonyl content, sulfhydryl content,
pH value were measured and sensory evaluation was performed. The results showed that the S. niphonius 6 h
hydrolysates and Fraction [I could lower TBARS and PV value and decrease the carbonyls formation and
reduce the sulfhydryl loss of cooked patties compared with control, of which the Fraction Il was more
effective than 6 h hydrolysates during storage time. Furthermore, the study demonstrated that enzyme-
hydrolyzed S. niphonius skin protein and Fraction [ could retard the peroxidation of lipids and protein
oxidation,and maintain the mince bright red color, and inhibit sour and rancid flavor, improving overall
sensory evaluation value. During the whole storage time, molecular weight in 1 —4 ku can be more effective
in the inhibition of cooked meat fat and protein oxidation that occurred and had a better capability of
maintaining the quality and extending shelf life. The TBARS value,PV value,carbonyl content,total sulphur
content and pH value were 1.39 mg/kg, 1. 57 meq/kg,8. 27 nmol/kg,49. 6 nmol/kg protein and 6. 35 in
2.0% treatment groups at refrigerating for 8 days; the effect is better than any other groups in keeping the
quality of the cooked meat,and the same results were got by sensory evaluation. So, antioxidative capability
present in Alcalase-hydrolysed S. niphonius skin protein can be attributed, at least in part, to its radical
scavenging capability. Short peptides in the 1 — 4 ku range of S. niphonius skin hydrolysates possessed the
strongest hydroxyl radical quenching effect and therefore, seemed to play a major role in keeping the balance
of oxidative and antioxidative in meat systems. Further research is needed to purify the specific peptides
responsible for the antioxidant activity of the hydrolysates,and to explore their amino acid sequences which
will allow a better understanding of the peptide structure and mechanism relationship in muscle foods.

Key words: Scomberomorus niphonius; antioxidant peptides of skin; cooked patties; protein oxidation;
lipid oxidation
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