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WE: AXAPELTHREAERYHEE G (CHO) R B4/ (CH-1) 5 & AT it 4 4
(CH-MWHEAFUER GBS HENFREN, W EREL SN AT R RER R, £
BEWY CHOWEHFAE(TFH)H 71.86% ,CH-1 1 CH-11 4~ 4 # 75.94% 5 78.83% ;
CH-O th4 4 &% 16.08% ,CH-1 #1 CH-1l 25| % 14.49% 5 12.20% ; 5t )R E AT & R & &,
CH-1 .CH-T 5 CH-O #ith , A3 MHAESH ERKE, HASF 5N FLRERD & EBH T
42 %0 CH-11 # #7 Asp.Glu.Gly Lys Arg #2 His th 4 &3 & F CH-1, E# & F CH-0, 5
FNAEAA, CEA L FARERE LA ERM KK A;CHOCH-1 fn CH-TI ¥ £ & &
m#t 5 DPPH § py 5 0y 7 Fp & PR JZ 36 58 T 3 5%, DL IC, {31, CH- [ (CH-1I tk CH-0 7% &
BB RET 8.92% 24.01% 5 38.06% 46.13% ., % 4 & T M £, & & B f# 4 (EHIO0K)
AREFWEEANE T EEEFRE N, KEZA 10.00 mg/mL B 3F R F K 69.27% , 1 CH-0,
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1.1 58
EHI10K : & E i T JAURL 8 1 B A i 28 10 ku

UE A B, PR R B S E H CHO: R &

b RS A 3 CH-T :95% £ — R 4l Ak i 8%

A CH-1 i tr afifb M B S 3 R T

Bro ol A% OB, 1, 1- OR BE-2-= i kORI

(DPPH) , 45 it H Ik ( GSH) , 5 ##E dl Gly-Gly-Gly

(189 u) , #F 7 ik ( bacitracin 1 243 u) , 24 k&5 &

(insulin from bovine pancreas 5 733 u) , 40 il {1 &%

C(Cytochrome C 12 327 u) ¥y F Sigma A &),

BT (B 43 75 : 100 ~ 500 u) , 36 EDG 3 B2 2

P
Mini pellicon #3 J€& 8 5 & 2 ( 3£ [ Minipore

AH])  N-1100 Jig# 78 KAX (b2 AL g A7 BR 2

") ,FDU-1100 ¥ 7 F 1 Bl ( H A AR 50 BEAL 4 A

P 4k) , UV-2102 5540 - Al WG 73 0ot B it

( B IC R BT | JE W 4y oot BE o (36

[ Thermo A ]),

1.2 FEEETHHMEOBBRAFESRNEE

544
FRSCHR[ 13 - 14 Tl s 2 4R 1 K B B

W AR A B Ay AR, B R B B 7 9 SR T 95%

ZBEYLYE X A A SR AT 4. 2% Bao 7

1 J5 ¥ SR 38 A o0k B B G dh i AT 4liAk .

1.3 HESERAGNASTHBUERSHT
BEFoTAE R FRBGE
Eam ML E R .

Ko HBETERE
RAEBmEA S BEMRTET
FEAE A I RO S 5 0 B R B AT AT

F A Sephadex G-25 (3.0 cm x 60 cm) JZ ¥4+ 43

M, LAZE AR K A D vk 6 98, Wk i i 3 4 0. 8 mL/

min, W 4 ming 53 F AR SO ER -

N N N S N NN B T L ORI

C, AR DEBLAA R () Ao 740 (M) R/ X H A

O3 bR HELR A [E] ) 5 A
LgM = -0.024x +6.884 8(R*=0.98517)
B 43 1 A R G A B RN A A ity 2k

KAg o

1.4 SFESHRHEAUBAIWRELEE
stEA bR AR Z: % Halliwell

211 SR AR A R

s+ DPPH 8 W A % 4 7
ST

SAREE T B b F R %%
Marklund 25> 5% F 487K = i) [ S Ak 1R R0

2 RS

2.1 HESHRALASHNEILEFEDFT

TEZS Y, 2 P 4 8 2 2 WOl mT L s 48 Ak
DX ) e — AR A P A 1 D6 I & A= BR AT, T A5 1A P9 4
A B BRI AT LB ER A X T AR LT I BRATE .
TE IR ) ) o e - 5 TG A7 4R ) R fT I 6 4
P ERA S Y R B, PRI 0 5 AR TS AR
PR IS PR 8 IR A 5 90 2 T 67 4R PN S HR - 11 BR AT
SR B RE 1A AR, BRSO e ik 1 508 06 AN A
[, CH-0 . CH-IF1 CH-TI7E J% £ 250 ~ 300 nm
Ak, W W e A WY AR Ak, S TRl T EHILOK, JE B T
BRI e F WA BT B AR UESE EHIOK 5 4%
B RE R A T E A I, Hoh CH-IIY CH-TAH
Ll , WS p) 28 AL B A (8T 1) o

2 2% Shimada

absorbance

WGRE /A

190 250 300 350 400 450 500 550 600
B /nm
wave length
Bl SESHRAUATILEIIRE
Fig.1 The ultraviolet spectrogram of zinc

chelating salts and its purified components

2.2 BHECERMUAINEERS

PRES G KO A oy A B R T
70% A b, Horh g A a4k 9 CH- 1ML B o % &
e, N 78 83%, W & B 4l AL ) CH-1 5
3.81% , AR ZEAL ) CH-O & 9.70% 5 4% & T & it
FE12% ~16% Z 18], L BEME T 2640 )5 19 CH- T |
CH- I #8517 B CH-0 A T &A%, 73 5 /& CH-
019 90. 11% 5 75.87% 5 HAth ( 3= 25 K v 5 g
[95) ¥ 5 %5 it i CH-0 9 12.06% i/ %) CH- 11 /1)
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8.97% (£ 1) ULH&ifL Ty 25 w4l {2 5y 3 %2
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Tab.1 The composition analysis of zinc chelating salts and its purified components( dry basis) %
Ji{{ 43 component EHI10K CH-0 CH- | CH-1
L8 i crude protein 87.30 +0.46 71.86 £0.14 75.94 £0.18 78.83 £0.27
BEB T zine ion 16.08 £0.25 14.49 £0.38 12.20 £0.17
HiAth others 13.70 12.06 9.57 8.97

2.3 SFEASHRANEASIHNEREN SN
EHI0K 7£ 43 53 4 404 ; CH-0 7£ 38 43 53,
59 DK 62 % CH- 1 7€ 38 43 .53 LU M 62 45
g CH-11 75 38 43 5 53 45 g (K 2) . nJ L
CH-0 ,CH- I il CH-1I ¥ 38,43 .53 & &b (AP
9 245 3 753 741 u) H B T WUkl . EHI0K 5%
RAEBGRN G, BT 5% 2 0 ik (Kl 2-
b),4ifk 51 CH-1 5 CH-1 Wi g% CHO &

o
035 r Ry
< o
& 0.28 |
Q
§§ 0.21 | _
0 <
=g 014} v oy
< S
< 0.07} o
g, i
0 32 64 96 128 160 192 224
YEEAAAR / mL
elution volume
(@)
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< 0.25 -
0 0.20 _
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§ §0.15f “ )
=} <
% X
£ 2 0.10 P\
: 2
g 0.05r L‘K
(o]
0 L I I 1L 1
0 32 64 96 128 160 192 224
YEiARFR / mL
elution volume
©
& 2

280 nmAL L /A

280 nmALB LR /A

JIT U/, 33k v B 2 Ak 2 B T R A IR m /) Ik 4
&5, [EW, CH-T 5 CH-1 41, 78 60 4 5 &
UG, AT BB A7 AT 2 B T B R R BN IR EE S IR
AR LR R B AR 3] CH-TT 25y F 5 40 i
KT9 245 uff) i 10.03% ,5 383 ~9 245 u () 5
21.45% ,1 272 ~5 383 u ) /5 51. 67% , 189 ~
1272 uffy i 15.36% , 5k =& 1% CH-1 1 5 000 u
DL SERRZ Y 67%

o
2
0.20 o
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Q
g
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2
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0 _ " L il 1
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Fig.2 The chromatographic profile of zinc chelating salts and its purified components

2.4 HESHRERANASSEBRARSW

SRS LRI T 16 FPAL R A, k2 ]
AT, CH-T AR S B RS, Ha T
EHI0K,}y 67.45% ,CH-0 5 CH-1 #1943 2
A HAKF EHIOK, [ EHIOK M H AR &
R IR & i, R CH-TT b 75 2 3L R Met,

Leu lle fil Phe i & & 55 F CH- 1,15 EHIOK
A CH-0 AHIE , 15 BH 3 26 5 SL TR 78 & B 4l Ak b 45
by 245 ;CH-11 i1y Asp . Glu Gly Lys Arg FlI His
MEEdET CH- 1, HW&E# & T CHO 1Y
EHI0K FH T , 150 B ik 26 2 Sk 1R o 45 0 FE AR B B 3
i, Lu 2 18 K 52K F 8k B4 Ik Torres 4
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TEXG B B A BRI AF 58 b 3 R 2 & s &
Asp .Glu, Arg il His, EH10K 275 & 318 5
M EEIRIY 34.79% (A& AR ) , i A B
(AR FmA R WA &5 RW
16.00% ;CH-0 .CH- [ 1 CH-1I & 75 & 3% 5 &
SR LB 43 By 34.45% 29.19% F1 33.24% ,
SCEE R IER 7 W T LR L AA 43 0 A 15,87 % |
11.97% F1 15.00% . w] W, 53 #r A L, & B 46
e i AR 5 SR " BRI R K .
2.5 FHESLR4CAHSFHREBENE
Fh#zAAadwA  EHIOK CH-0 CH-TU %
CH-IDX ¥k [ Hy ik 1) 37 R RE ) 129 it A B8 1 15 K
TMZ W 3G 5 (3% 3) , 1C, AH N 19 Mk B2 53 51 2 9. 34
9.08.8.27 1 6.90 mg/mL, & % BE J1 K /NI JFE K
CH-I > CH-I > CH-0 > EHIOK, H 6. 00 mg/mL ffJ
EH10K ,CH-0 .CH-1J% 4.00 mg/mL f#) CH-IIf# 35 4%
e /15 4.00 mg/mL GSH (%424, A I, EHIOK %
HE G R A B HAA —E IERICR , 2 A5
CH-0 [ ARZE A1 EHIOK JEBREE I #2017 2.78%
afif 5 B EE Ay £ CH-1. CH-ILEL 5 44k 19 43 51 42 v
T 8.92% F124.01% .

»

R2 HESHRAUASHESERAN(TE)
Tab.2 Aamino acid composition and content

analysis of zinc chelating salts and its purified

components ( dry basis) %

HFEFR amino acid EHIOK CH-0 CH-1 CH-I
RAELHE R Asp 6.21 5.41 6.18 6.67
JE R Thr 3.00 2.63 2.59  3.00
2%k Ser 2.84 2.38 2.51 2.62
B HE M Glu 9.56 8.54 9.42 10.32
& ® Gly 7.14  6.58 7.15 7.46
A Ala 5.93  5.43 538 597
i E R Val 3.17 275 2.25  3.21
FH W Met 1.65 1.44 0.71 1.44
FEA R le 2.69 2.37 1.80 2.70
PR Leu 4.69 4.18 2.89  4.21
fi% & R Tyr 1.56  1.35 1.20 1.46
KT Phe 2.60 2.24 1.67 2.18
ZH % MR His 1.24  0.98 1.10 1.23
WA Lys 5.15 4.57 5.03 5.69
AR Arg 4.46  4.02  4.58  4.90
I % #2 Pro 4.05 3.72  3.58  4.39
H R M total amino acid  65.92  58.57 58.03 67.45

£33 BESCHRANASXNEEBRENBRE

Tab.3 Hydroxyl radical scavenging activity of zinc chelating salts and its purified components %
¥R/ (mg/mL) I [l 21 BR 3 hydroxyl radical scavenging rate
concentration GSH EH10K CH-0 CH- | CH-1I
4.00 34.96 +0.74 44.73 £0.96 36.75 £0.38 40.78 +0.97
6.00 41.92 £0.82 42.30 £0.37 44.84 +0.98 49.14 +£0.98
8.00 47.17 £0.55 46.97 £0.30 50.51 £0.19 54.06 £0.53
10.00 53.57 £0.66 53.58 £0.41 54.43 £0.02 57.59 £0.48
12.00 55.16 £0.63 56.98 £0.09 59.75 £0.17 59.64 £0.93
0.25 23.05+£0.33
0.50 24.25 £0.21
1.00 28.64 £0.41
2.00 32.26 +£0.53
4.00 40.47 £0.12
# > DPPH g & & Bl e T Y 42 7 EH10K {§FRBE S1 8¢ 1 10. 60% |, 4l fk J5 i) 2

EHI10K ,CH-0 ,CH- I U/} CH-1I xf DPPH A i 3&
THRFZEEI K (R 4), 4k 12. 00 mg/mL
i, CH- 1 #l CH- 1 (i BRI ML T 90% , W]
#F EHI0K fil CH-0, IC., {2 W], EHI0K  CH-
0 .CH- [ F1 CH-II % i (9 ¥ BE 4331 2 6. 79 .6. 07 |
3.76 1 3.27 mg/mL, #1*F 0. 10 mg/mL GSH
MR AE ST o [FFEW] WL, 2 & 46 CH-0 [bRZE &

A4k CH-1 \CH-1I ook 4l fb 19 45 Bk BE 71 40 51 32
T 38.06% F146.13% , 1 H.i& #r4tifk i) CH-1I
WERBE AR R O IR VSR A R B
I 22 BRI 4 8 4 3k Lo I 22 B B B F 25 0 BRI
PE®R o

FHRAERM BT A HRA EHI0K £ % #f
MR BT Bl AR TEBRAE T, W E il 2. 00
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mg/mL 13| 10. 00 mg/mL B, H 15 bR 3 2%
PER I, B w R 69.27% ([ 3) . SR %4 th CH-
0 K Halifbdl /) CH- 1 LA S CH-TL 7EARIK B T A
— € W A BB T B b R BRRE D, (H Bl R
AR, IO R AR T, HWR B KT 6,00 mg/
mL [}, CH-0 CH- | [t CH- Il i £ ¥ B 1 1 5 1

o X AT RE S T A A T A B
B A B BEAE — 8 A PR ORI R T TEE R R
XU A AL B AL . 0 A B A A
KBE R RGO WR AR ST BF Y R W 3K
(Sargassum fusiforme) 32 ) %t i 46 B3 B 5 A H
HLT R AE A7 I 2 A BAAT R A £

R4 BELSHERAGHAS Y DPPH HiEFRBRE

Tab.4 DPPH radical scavenging activity of zinc chelating salts and its purified components %
# )%/ (mg/mL) DPPH H 3L 7% Bx %% DPPH scavenging rate
concentration GSH EHI10K CH-0 CH- CH-1I
4.00 35.70 +0.72 34.87 +0.45 47.43 £0.50 55.19 £0.99
6.00 46.92 £0.19 51.67 £0.34 64.36 £0.72 73.65 £0.96
8.00 58.97 £0.95 64.49 £0.40 78.21 £0.91 85.90 +0.73
10.00 69.81 £0.90 78.01 £0.59 86.99 +0.23 91.09 £0.17
12.00 72.82 £0.44 84.36 +0.62 92.12 £0.26 92.66 £0.25
0.01 10.38 £0.89
0.05 20.19 £0.22
0.10 50.45 £0.65
0.20 75.00 £0.44
0.50 95.90 £0.06
~—EHI10K A HA TR 9 32 W WU, (EL R 731 55 /N3 - A W D A 5
S, wari SRS 45 #9), CH- 1L 119 Asp.Glu,Gly,
S5 60 ’/,/»/'/‘ Lys . Arg Al His {9 582 F CH- 1, FLAT 4 %5
£2 5] 75T CH-0, 153 B 45 14 L, 2 B 40 o it 75 48038
£5 op W b5 3 R R IE R K B k. CH-0CH-T fl CH-
25l IL X FE3E F1 95 DPPH (3 3 1 B 5 B i 12
E T YR 3% 3%, LA IC,, fé 31, CH-T [CH- I L CH-0
02 LI [ 35 Bk BE J1 4% B4R 95 T 8. 92% . 24. 01% 5
” concentration 38.06% \46. 13% . % AE 4T I &L & [ B % 9

B3 HEARHRAUAIVES
WEFEHERBRE
Fig.3 Superoxide radical scavenging activity of

zinc chelating salts and its purified components

3 45

ABFFEER IR, il )5 15 e 2 AF R
kAR 1 R ) e B R A A VR R B Al B
TERIGE . SEOMROETE R D AR T e & A
W) S5 I T B A AR L Wik 5y CH- 1
FiB M 4l A 415y CH- 1L i 8 1 50 i e R b 41
4y CH-0 4 71.86% 1% 5.68% 5 9.70% , %% 75
. CH-0 [ 16.08% fik 9. 82% 5 24. 13% ; §E X J2
Br o3 Bra LW CH-1 \CH-1 5 CH-0 ALk, 45 3

EHI0K A 845 1) 8 A B B 7 A h 23 BRE 1, e
J¥ 4 10. 00 mg/mL B3 B % K 69.27% ,CH-0,
CH- 15 CH-I W 7R T 55 BR Ao Mo &
SERR P 5 5w A b A BR A ) O 5 U8, #E A
T FCBOE & % AR 0N R F AR ) B S AR
Al , W= A J7 1 % 8 2 B al 8 8 A A
O BETIE I BRAE R B 50 47, OTo i #E 3 R 1Y
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Physicochemical properties of zinc chelating purified components by
different method of tilapia scraps protein hydrolysate

YANG Ping, LI Tonggang, SHE Chunxia, HONG Pengzhi* , ZHOU Chunxia

(Key Laboratory of Advanced Processing of Aquatic Products of Guangdong Higher Education Institution ,

College of Food Science and Technology,Guangdong Ocean University , Zhanjiang 524088 , China)

Abstract. Tilapia scraps were hydrolyzed by neutral protease and flavourzyme, and the hydrolysate was
fractionated through ultrafiltration membranes with a range of molecular weight cutoffs( MWCO ) of 10 ku,to
yield the fraction EHIOK with MW distribution < 10 ku. The zinc chelating salts ( CH-0 ) was produced by
EH10K chelating with ZnSO,. CH- [ and CH-II were the purified components from CH-0 by using 95%

2+

ethanol and dialysis (FW = 500 u) respectively. The formation of Zn"" chelating salts of hydrolysate was
confirmed by the UV-VIS spectra. The physicochemical properties of CH-0, CH-[ and CH-II were
analysed and their free radical scavenging activities were evaluated also. The results showed that CH-0
contained 71. 86% of protein (on dry basis), 16. 08% of Zn, CH-1 and CH-I were 75. 94% and
14.49% ,78.83% and 12.20% respectively. The gel chromatography results showed that CH- [ and CH- I
had three same main absorption peaks compared to CH-0 but had little impurity peaks. The contents of Asp,
Glu,Gly,Lys,Arg and His in CH-]I were high than those of CH- | ,and all were high than those of CH-0.
The content of essential amino acid and branched chain amino acid in CH-[[ were high than that in CH- T .
CH-0,CH-1 and CH-II showed evident radical scavenging activity in a dose-dependent manner with the
IC,, values for hydroxyl radical and 1, 1-diphenyl-2-pycrylhydrazyl ( DPPH ) radical being 9. 08 and 6. 07,
8.27 and 3.76,6.90 and 3.27 mg/mL respectively. The superoxide radical scavenging activity of EH10K
was 69.27% at 10.00 mg/mL,CH-0,CH- ] and CH-II showed no effect on superoxide radical scavenging
but to promote the oxidation.

Key words: tilapia scraps; enzymatic hydrolysate; zinc chelating salts; purification; antioxidation
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