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FE T B A At R I A AU A0 TR ST LT
PE, RIRHIEAFSUEAR R PR —E
M ARSI AR ROCR . BDLRRT BT R, Z R
7 i AR T R VR AT 4 9 /Y Y R DPPH
radical  2,2-diphenyl-1-
(2,4,6-trinitrophenyl) hydrazyl] fl ABTS [2,2'-Azin-
obis-(3-ethylbenzthiazoline-6-sulphonate)] H F & 1)
REJY,  ELAE— 5 W Y TRl A ot e T e Y Jo v J32
O NMER, H ICs, {E01 20 10.8 A18.3 mg/mL.
RS DA o o B FURI 2 A8E Sy S5Ok, A
£t K T A 7 ) vh oy B A5 3 5 15 M ACE (angio-
tensin I conberting enzyme) #ll ] ik , 3 &% Jik Bt
NRARTCR ) ACE il 1% P45 5, 1Cso {H N 61.4
pmol/L. FNIHE™ L& A £ a2 S IRk, il 4 1
s, VRO R, 3843 T BA ACE il
PR BERRIK, IF K B0 2R Y ACE 30735 M
B o B84 75 AR DL &R g Hy 1 fili (Navodon septen-
trionalis) t 2 JJ5ORY, A o5 5 bR A R SRR T
T WA A AT B A I R ACE SRR
Yu &M SR U8 N H AR B Al £t (Nibea japon-
ica) 10 B HK R H o B 2E4E T — 4/ T 3 ku
A3+ 5 kBt NISP, &L AT DRI G s R4
R AL, AR N, SRR EAY
T H AR B Il £ AR R S e v PEIK R T2, R B
DERERDFIRG A 2508 T B S A i 7= W0AE T T RAW
264.7 BYFAXTHG(E AN 57.5%, Atef 51 DU R i
JEEE H N EORE, 5T X KA AT 1 (Escherichia
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HR P R A IR 1 Tl 2 1) I D 2 1 KR T
A dR SR YA RS 1

e AL M ITTRZ —, BABUELL.
TRAP AW . SRR S e T SEE R AilioC 3R Bk
ZEFEOFZEMN, vl . RKEERE A,
SRR, APLNRE Eoh e i eE . A dAkn]
PUA S A I A7 . AR RAERBA 2L, AEHLIAR)
Mo Hit, LATCHURVE IR, TF & ARt
RS IRTUE | - S E N T N NN LR - S b}
JEORH R A8 . BR L BEEE RIS, X
- S B R

ARWFFE AR AE i f AR L (TSC) Ikt
i 3 WK AR B[R] A AR, N R S
By, e - S . I B AR A
il fifk ) (TSCAL) 18801 25 11 6 I e 40 -0 5 )
(TSCAI-Se) By 5 AMLHE DLl . 20563
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[diphenyl-2-picrylhydrazyl
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MR A . AR IRG . W2 EOM. MtEE
FIBG . 8RR F A IR e A R A
3T /F /AR, HCl. NaOH. Na,SeO;. + %k
BREREM (SDS). 4F7K W (OPA), Jo/K L. 4
MR . DL-— i 75 [ (DTT). 2,3-— & & %%
(DAN)., 8-7RJE-1-Z5if R #h (ANS). FeCly. K%
2 . 30% H,0,. KH,PO, FlHER &H I [ & 24 4 [
2 AT FRA R (B3R 53074k

1.2 ESEE
Cary Eclipse 20670 6O 1T (VARIAN, 3%

[ ); IRAffinity-1 21 4h Y6 35 A0 (5 #, H A );
UV2550 2 4h AT WL 23 Y66 B (i, H A);

Alphal-4 B 25 VR T ML (Christ, fZ[H); SHA-
BA /KIS TEIEIR G 7% (i M 4 3 hE ik A A i 1 A PR
Z3w]); H1850R HY iy i BE.OoHL (1 P AR S 4 24X
PIFRARATD); AvantiJ26XP B & 8 5.0 0L ()L
WS EIR AR, £ E); LC-20AD =5 R A (i 1Y
(% #, HA); Sunrise-basic Tacan W Y i #r 1%
(TECAN, Fit),

1.3 KR

Tk & & FLRBREANFE S Lin &
P EEIERE B, KB Rt b e T, =
U5 F NaOH & ¥ (0.1 mol/L) 3334 30 min, H][A]
AW RE, BRI R 1210, B3)E K
B ve = b, 5 HCLA R (0.1 mol/L) 23y
10 min, HAEASWHERE, BHEARB L 1 : 10,
G K e E P, WKy, EER R
FFTIEMLATIR , KW AR 2 60 °C /K IBHR
esrh, # 5 h, L5000 r/min, 4 °C B.0 20
min, BV, FIHBILRE ZkE L
EAAGE, WIHETE LR, 53 TSC,

FhadRRREOGEMRLT Z M
Zhang SEU [ T A ABUE R, 43 i ) TSC %
(R A 5 W B 7%) A 2% (K0 8 [ L& 5y
B BB AR, RAIM 4 FhEE AR5 BR M A
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B . AJNEEFIBG . 3% & OB A0 & s, A
% BRSO (pH . TREE) Tl 1. 2.
4. 6. 8 24h (K 1), BEETHUT, F35A %
TR HETE B K3, A 10 min K, #4510

*=1

000 r/min. 4 °C &.[» 10 min, B FWEWK, #RE.
BT LIEW, 15305 Akt f7 i R 88 11 il i
Yo ¥ 4 Fh gAY 43 00 4 45 9 TSCAe. TSCP,
TSCB #i1 TSCAI,

TRIZERENEEET

Tab.1 Enzymatic hydrolysis conditions of different proteases

fifffif# %1+  enzymatic hydrolysis conditions

i@i i M /(U/mg) I C PNEASIA BEHA7R I [ /h
enzymatic activity temperature pH volume of enzyme enzymatic hydrolysis time
MR AR acid protease 50 40 3 2 1,2,4,6,8,24
KINEEEF  papain 1500 50 7 2 1,2,4,6,8,24
W HEORF  bromelain 500 55 7 2 1,2,4,6,8,24
i EA alkaline protease 200 50 8 2 1,2,4,6,8,24
K % & (DH) & ) & TSCAc. TSCP.  ZFPY 0yl Eming 2 & M &%, A&

TSCB 1 TSCAL K fift B % I & R A OPA % 1'%,
OPA V5 J& 5 T W A S TR A0 K R IV o il
#% OPARH: Frdt 3.8 g PUBER4A AT 100 mg SDS,
FOT AR 75 mL KB /K, i 80 mg OPA,
iR 4mL O, 5 E—S0NERIRA S
FFRE 88 mg DTT (dithiothreitol) il A_E iR,
A B FKE 100 mL. il 85 22 AR E S . PR
10 mg ZZ R T 100 mL 7818 /K . THL 400 pL
BJE BRE VAW, 5 3 mL OPA iR #R 42 min,
H 5 A -0 056 43 % O B iF (Uv2550, SHI-
MADZU) 7£ 340 nm AW WOGRE . A R i Es
BRI 22 H R AL S R, U Nielsen%5" fif
W R TR (DH) HHRA S

DH (%)= D 100%

htot
_ Serine-NH; — 8
o

#H', Serine-NH,=mmol serine NH,/g & H; £=0.5,
0=0.8, ho=11.1 (CAIREEHITHE).,

Tk & & HIRR & A B 4 aB A oW 8
#&  SRRERESEY N, B 0.5 mol/L
) Na,SeO; ¥ M . Na,SeO; ¥4 ik : TSCAL A K =
1: 2 (IRFRLL), TRAI5], P97 pH{EZ 9.0, 80°C
KB IHAAR 1 he YA, L4000 r/min, 4°C
B0 10 min, WU LTEW . BE A S AERELN
95% L PEERS W, FEDIVE 12 he FFLL 4 000 r/min.
4 °C .0 10 min, HUJTIE . W ERTIRTINE, 1535
TSCAI-Se FIRTH5

ST RS F M E RS Tang
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h

FC I S T B N S P T DAN 2 S F) I A s )
H . DAN ZZ bS48 . ERIFR I 1.0 g DAN &
F 1 L HCI (0.1 mol/L) . K & 5 W FN DAN ¥
WLLT 10 AR ILIRS), RIRFE 2 he FIMA
S5mL 8, FSAM-0] OB E 6 BT 7E 380 nm
AR IR SERE . FERAS T AN NaySeO; 9% E
0 £00 Bz i SRR PR AA A o 3 s S RO R
W2 o AR A AR A Y B A R DL
Na,SeOs i, 3Ll 100 153,

STRESHGNE RSN G
P TSCAL W4y F it /A . TslitH A: O
(FA 0.1% M= L), B: K(GFH 0.1% M=
BOTR), A:B=20:80 (KFLH), Kilik& N
214 nm, FEEEAFR 20 uL 2 mg/mL), HiE K 0.5
mL/min, FIESIAHECH] &4 SRS BT BR . i
JRAIABEH IR . FFEE AR . TRRAEG . AR Cm
P o T AR BLVR B R 2 mg/mL), i ]
0.22 pm AL UE R DRI HERE o IS AR T S H il
PR UE SR, AR BR A R B B ] (min), A4
B Ry o3 i XA (Ig My), HIVEARHEIZE . A )
ZAMF TR TSCAL W o ARV W £ BA B[]
Fie AR ME M 28 y=—0.189 4x+6.543 5, T E WY
02N R 170 IS

IS IR AN 1 218 Zhou 2571 1
Ik, Ve M., # TSCAL Fl TSCAL-Se % T #;
FH 2288 T /KB RI AL 0.5 mg/mL AW, 10 5% HTE
200~600 nm 35 il N 1) 52 40

MR R 2 I/ Miriani 2% 197
B, HEREB . FH 10 mmol/L W R £k 28 nh
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(PBS, pH 7.0) Iii il 20 mg/mL %) TSCAl. TSCAI-
Seiw W o AWK R 290 nm, K G KK
300~500 nm, &S FIHCAR T T8 E M 5 nm,

A A o T S N ¥ TSCAI I
TSCAI-Se 7% T ¥ 5 KBr — & B¢, A, 7F
400~4 000 cm ™" [ FE N HEATLL ARG

AEEAKM  FHBKEE ANS I E %
KPR AR5 0.1 mol/L PBS (pH 7.0) i

B3] 5 mg/mL, SRJ57E 2 mL [¥) TSCAI fil TSCAI-
Se HITA 20 uL ANS ¥ ¥ (8 mmol/L), TE#L A I
K4 375 nm, FHEP A 400~650 nm KT,
D AR i P DGR

TSCAI-Se #9 4t B AL 1 A 3
(-OH) 5 BR T P 9 M 5 J7 75 2 MR Zeng 55, -7
RS, OB IR A W & A 200 uL A Rk BE Y
TSCAL 5( TSCAI-Se ¥ . 200 puL ZE1#H7K . 50 pL
FeCl, % & (9 mmol/L) Fll 50 pL /K 4% R - £ 5 %5 ik
(9 mmol/L), I FIREFIMA 50 uL H,0, %K (8.8
mmol/L), 37 °C Ji#4 30 min J5, 7£ 510 nm 4b i
FE WO B . -OH 11 35 R 36 1 AT BR B R R .

N 1—(4,—4
OHIEIRE (%)= %
3

K, 4, AEESWOCE; A4, I HZER AR
FeCl, B WM WG 5 Ay R 28 K AR 1 T
IR

TSCAI-Se #94L B AfLAE 2 TSCAI-Se [
bR M 22 Liu 2529 (5%, RYVEME,

TSCAI-Se £ R )& & T 49 4L 8 ALF8 2 4

# TSCAI-Se ¥ ¥ (5 mg/mL) 78 A [\] 5 5 B

(25. 40, 60, 80, 100°C) FALEH 2 ho 4R Jm K H:
BT EEE, ey enmeE, W
71 WL“TSCAL-Se LB

TSCAIL-Se /£ &~ F| pH T &) 3t BAAE T

TSCAI-Se % ¥ (5 mg/mL) 73 B 76 A [\ pH 7K 3

(3. 5. 7.9, 1) FEIRME 2 h, SR)50EHHT
EALTEYE, IE D7 WL<TSCAI-Se HYPLEALIE .

TSCAI-Se #9545 547 IIl%E TSCAI-
Se BYRIMERLTH AL 1Y) 7722 % Marambe 267, R
0.2 g NaCl, A 100 mL 7K, ##2 (1.0 mol/L)
JEHT pH & 2.0, ol A5 BRI E WA Al Bl
4 mg/mL Y B E A BEER, A RIBLE A A
Wb, L W, AR AR FRE 10
mg/mL & [k 2 1) TSCAI-Se, A 25 mL #i4l H
Wz FW, 37 °C N4 % 10 min, #R 7R (0.1

https://www.china-fishery.cn

x 100%

mol/L) %7 pH % 2.0, B 1 mL 5 i il A4
B W o 37 °C FEIRIE G MR 2 h (150 r/min), 25
X ANINE G YR . FERT IR N AR
B E WS W, ANIEIE W, MR )E,
FHI NaOH (1 mol/L) #15 pH {2 6.8, L 1000 r/min
4°C B0 8 min, BRIV 4050 B IHALRT S
VWY -OH W 6 M . -OH Y3 I8 1% M LAY [ 2
For, HEWTSCAI-Se HIHTAIE".

1.4 BIESH

FiA S E R 3. S B {3 SPSS
22.0 BTG HT, SCEEUE F - Y (bR o
7% (mean+SD) KR~ , Z5HLIH Y 2 Sk H A I R 7
2 HT )7 B (One-Way ANOVA) 737, P<0.05 %
IRZESE W . R Origin 9.1 8K -5IA]

2 4

2.1 KERERINE

TR JE 5 SCOR ) v BB T 2L 09 A 40 LY
K St BE R e KA AR B R KN L S A RN SR TR
MR, A KRR AR OKRRE 1. 2. 4,
6. 8 f124h J5, TSCAc, TSCP., TSCB F1TSCAI [
KRB 1 PR . BlAE BEES R 35 0, TSCAc
B K fift EE B TR TN . TSCP B /K i BEAE 1~6 h 3B ¥
N, 6~24 h #TF2 ., TSCB WK fift B 2218 1
. TSCAL /K i BEFE 1~6 h B inafel , 6~8 h 2%
23 . 4 B R Y AE A5 B R R K R
TSCAI>TSCP>TSCAc>TSCB. [if} fi# 24 h, TSCAI
AR K M 35 B B i (18.2%); TSCP it 8 h ik 7K
i FE Fe e (11.7%); TSCAc B fit 24 h s %) 7K fift i
B (13.0%); TSCB il fif 24 h s (1) 7K it JBE e v
(1.2%). 24 hi5f, TSCAI 7K it FEFe i o

22 MMHESEMESTMNE

Wi 5 T gk FsF (B) A 3840, TSCAC [URRES 5 5
TR FEREAL, 76 6 h KB =i & i 93.2 mg/g;
TSCP HRES & AR A, B A BN O
#il 7 mg/g); TSCB MY fifi 5 7 1 /o Th i FE A
1~2h i, 2~6 h 18 THi, 6~24 h 518 %
ik, 6 h Bk E 5 &l A A & 141.3 mg/g; TSCAI
MRS & RBUR BT s e s, H2A i il
fift 1 h B R, SR A A IR B 153.5 me/g
(R 24 h ). BE & Bl A B (B] A9 3% i, TSCAc 1)
Wi S R E ETHE TR, TEREE 6 h iy, TA 35
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50 4l -« TSCB
k) ¥ TSCAI
2+
0 2 4 6 8 24 26
B AN 1] /h

enzymatic hydrolysis time

E 1 TSCAc. TSCP. TSCB #1 TSCAI Bk iR

TSCAc. B& 1t & ARG’ R, TSCP. AR A REREMRY), TSCB. 3
IR A A, TSCAL BRIk & A RGRE YD, TR

Fig. 1 Degree of hydrolysis of
TSCAc, TSCP, TSCB and TSCALI

TSCAc. hydrolysates prepared by acid protease, TSCP. hydrolysates pre-
pared by papain, TSCB. hydrolysates prepared by bromelain, TSCAIL

hydrolysates prepared by alkaline protease, the same below.

T BT 25 4 % 14.4% (18] 2-b); TSCP BTG 2 45 %
BN, (HEGHEBAR, Al 2%; TSCB 1Y
i 2 A R AE 1~2 h 3Gl ik, 2~6 h 2812 39 i,
6~24 h ZE 18 FEAR , B 6 h i 3k B 5% e il B 4 R
21.8%; TSCAI (WHlES & M EF#E 1 h BH ke,
R IGIN, iz S IR B 23.7% (BEf% 24 h
BF) (B 2o H 0 2 11 e il A 0 A RIS R
Fvmn T A 3 R, PR P e AR R R A T
510 %5 9 £ i e J5 2 1 i ) S LA 5 i ok
O TSCAc
e
160 @ TSCAI

140 +
120
100 +
80
60
40
20

fili %4 #/(mg/g)
chelation amount of selenium

1 2 4 6 8 24
B IT 8] /h

enzymatic hydrolysis time

@

FrIa L s s
2.3 TSCAIHIDFRENH

P T A ) P B SRR TG S T R )
FHOG, DR 7 il A 00 1) 43 B i o A o WFSER
B, IR R ) 2 KA SR B A A TR
TSCAI fifi# 24 h J5 , A #ELE 90% 143 B o3 A
7E 500~3 000 u, %% = Y42 1 000~3 000 u [
Y, 295 50% (& 3). TSCAI B4 F i it 43 A
M 25 3 W oR, TSC B f# 1 h 45 2 (9 B i 19 53
FIREB K, >10000 u A5 & K (41.7%),
HRE 5000~10 000 u (1743 (27.6%), <3000 u
MY ER 5 o AN B 20%; % 2 h B s 9 1)
R BEARN, >5 000u RIS 1.7%, <1 000u (1)
B 2 43.3%; Bl FEAEET R A E— B3, i
fEPIR 3T UL HE— 0N, BfF 4 h BF, <1000
BB 5 43.4%; WEf# 6 h i, <1000 u T4 i
46.8%; MFE 8 hitf, <1000 u Y& 43 (5 48.2%;
Wit fi# 24 h 1), <1 000 u B4 i 53.7%.

2.4 TSCAI 1 TSCAI-Se RYLE4M-A] N SeSEE0E

TSCAL, TSCAI-Se [ 25N OGS A I i 2%
S, HEATHY 230 nm K B A IRSCHE 5 55 B i
RILRRFRILIWOCEEA G (K 4). F7 FIREIER
IR . 2R T N & A LB 0, 7 280
nm K BT HAT SR BRI . TSCAL S5z
B, 210~238 nm A< WIS Y R B I /s HL

O TSCAc
O TSCP
m TSCB
B TSCAI

25

A%
chelation rate of selenium

FHAA IR ) /b

enzymatic hydrolysis time

(b)

B2 TSCAc. TSCP, TSCB #1 TSCAl HifiE & & (a) FITAEL S R (b)

(] — ol i A ) AS [ S B (AN [] /N B 2 BE RO 22 57 2 3 (P<0.05)

Fig.2 Selenium chelation amount (a) and selenium chelation rate (b) of TSCAc, TSCP, TSCB and TSCAI

Different lowercase letters for the same hydrolysate at different time indicate significant differences (P<0.05).
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molecular weight distribution

%

N

R

time
(a)

@1000~3000u ©O500~1000u O<500u

6 24

Tifg g2 F 8] /h

enzymatic hydrolysis time

(b)

B3 TSCAIHSFERESNHIRIEEE (a) #1 TSCAI WS FRESN HE (b)
Fig.3 Liquid phase diagram of molecular weight distribution of TSCALI (a), molecular weight distribution of TSCAI (b)

<13.4 min. >1000 u; 13.4-15.0 min. 5 000-10 000 u; 15.0-16.2 min. 3 000-5 000 u; 16.2-18.7 min. 1 000-3 000 u; 18.7-21.3 min. 500-1 000 u; >21.3 min.

<500 u
HBLIERS | TMT>238 nm P WIS Y5 2
2.5 TSCAI 1 TSCAI-Se HIZZSESIENE

TSCAI B9 %¢ )¢ 5% £ [t TSCAIl-Se i , % M
TSCAl ##E N E A £, BRREMRS, TSCAI-
Se &% 1Y & (A /D (K 5), 6 B A B i 5
WGBS A 5 0855, PG ] LA Al S A 2l
PERAE R TSCAL By e K4 AE 419.80 nm
Ab, TSCAI FItlZE G5, KA T 4%, TSCAI-Se
(R K I I 7 422.02 nm Ak

2.6 TSCAI 1 TSCAI-Se BYLL Ih St E

TSCAI f 21 #8638 #1 TSCAL-Se 11 21 40t i
KT WA (B 6), 1B g LR 1 F s KL 2=
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5T RN, iz ke T 2400, mE R,
7 3 000~3 500 cm ' Ak, TSCAI A FEis, W N
3280 cm', TSCAI-Se fYIE{E A 3365 cm ™', I
85 cm', I Ab I 3 R N-H 45 4k 2 T R 3
WA 1 1) 78 Ak R R Ol B A ) RN B 5 S, e T
N-H W4adiesh, mIaedsgm 7 O-H 4k,
FECEEWI R S, X AR X 4ERE TSCAL A
TSCAIL-Se ) ¢ 45 3= LH K, TSCALTE 1393
em ' 1Y IR IS & O-H R 3l i 2% i, 7E TSCAIL-Se
R EF] 1400 cm ', Z04% 7cm'; TSCAI7E1 446
em™" AW IR Gt O-H R 3 AU 4, 7 TSCAL-
Se h#zh % 1 456 cm™, ZL# 10 cm™, 7E 2 800~
3000 cm ™', TSCAI 1 TSCAI-Se #R A7 W Hi 30, {H
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Fig. 4 UV spectroscopy of tilapia skin collagen alcalase
hydrolysates and its selenium complex
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Fig. 5 Fluorescence spectra of tilapia skin collagen
alcalase hydrolysates and its selenium complex

"a.u." is the unit of florescence intensity, expressed as relative values.
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Fig. 6 Infrared spectroscopy of tilapia skin collagen
alcalase hydrolysates and its selenium complex
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difference (P<0.05).
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2 TSCAI #1 TSCAI-Se B B iE b i&xT-OH HIERRIEM

Tab. 2 Effect of the -OH scavenging rate activity of tilapia skin collagen alcalase hydrolysates and its selenium complex %
i B HAL TR -OH & BRim 1t B AL 5 10 OHIE FRE 14
sample -OH scavenging activity before the stomach digestion -OH scavenging activity after the stomach digestion
TSCAl 73.784+2.03° 55.26+1.32°
TSCAI-Se 86.66+0.88" 74.35+£0.47°

T FAIEHEA NS 7R R R Z R 53 (P<0.05).

Notes: Different lowercase letters in the same column indicate significant differences (P<0.05).
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Structure and antioxidant properties of tilapia skin
hydrolysate and its selenium chelate

FENG Wenjing ', XIANG Huan’, HU Xiao”, LI Laihao®, CHEN Shengjun’, DENG Shanggui '

(1. College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China,
2. Key Lab of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Selenium is one of the essential trace elements in the human body. Lack of selenium can lead to many
diseases, such as Keshan disease, large bone disease and so on. Compared with inorganic selenium, organic selen-
um can cross the intestinal wall actively, so it is necessary to develop organic selenium with high biological activ-
ity. Selenium chelate, a collagen protease hydrolysate, has good antioxidant properties, can also supplement selen-
ium and collagen for human body, and has high bioavailability. In order to make efficient use of tilapia by-product
resources and provide theoretical basis for the industrialization of selenium chelate, tilapia skin collagen (TSC)
was used as raw material for enzymatic hydrolysis by 4 kinds of proteases. The enzymolysis products of acid pro-
tease (TSCAc), papain enzymolysis product (TSCP), bromelain enzymolysis product (TSCB) and alkaline pro-
tease enzymolysis product (TSCAI) were obtained. Using Na,SeQOj; as the source of selenium, the hydrolysate with
the highest selenium binding amount was prepared and screened. UV, fluorescence, FTIR and surface hydrophobi-
city of the enzyme hydrolysate and its selenium chelate were determined, and the antioxidant activity and antioxid-
ant stability of the enzyme hydrolysate and its selenium chelate were analyzed. The hydrolysate of alkaline pro-
tease (TSCALI) had the highest hydrolysis degree (18.2%), and the proportion of molecular weight < 1 000 u was
53.7%, which was higher than that of other hydrolysates. The chelate of alkaline protease (TSCAI-Se) had the
highest selenium binding amount (153.5 mg/g) and the selenium binding rate was 23.7%. After the chelation of
TSCALI and selenium, the intensity of the absorption band at 210-238 nm wavelength decreased and showed a blue
shift, and the intensity of the absorption band at 238 nm-300 nm wavelength increased. After the chelation of
TSCALI and selenium, the fluorescence intensity of the fluorescence spectrum weakened, and the absorption peak
red shifted 2 nm. After TSCAI chelated with selenium, in the infrared spectrum, the absorption peak of N-H moved
from 3 280 cm™' to 3 365 cm', the absorption peak of O-H shifted from 1 393 cm™' to 1 400 cm ™', another absorp-
tion peak of O-H moved from 1 446 cm™' to 1 456 cm', the absorption peak of C-H shifted from 2 929 cm™' to 2
930 cm ™, the absorption peak of C=0O shifted from 1 635 cm™' to 1 652 cm™'. These indicate that TSCAI and selen-
ium combine to form a new substance. The ICs, values of TSCAL TSCAI-Se and Na,SeO; for scavenging OH rad-
icals were 6.6 mg/mL, 0.05 mg/mL and 0.17 mg/mL, respectively. The antioxidant activity of TSCAIl and TSCAI-
Se fluctuated slightly at different temperature but was relatively stable. The antioxidant stability of them decreased
at 100 °C. With the increase of pH, the antioxidant activity slowly increased first and then decreased, and reached
the highest value at pH=7. These results indicate that the selenium chelate of alkaline protease hydrolysate of
tilapia skin collagen has good antioxidant activity and antioxidant stability, which provides a theoretical basis for
the research and development of selenium dietary supplements and antioxidant.
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