FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2020.04.008

FI6HBFE I BE 2228 | 202054 A | RAHSHM

ETERERSBUE R SeNPs Hl& M H
MELIEMR

Preparation of selenium nanoparticles based on fish gelatin dispersion

system and investigation of their anti-oxidant activities
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Abstract : Selenium nano particles (SeNPs) were prepared using
fish gelatin dispersion system, and its particle size, morphology,
and digestive stability were studied by dynamic light scattering
(DLS) and scanning electron microscopy (SEM). The antioxidant
capacity of SeNPs were determined. The results showed that fish
gelatin was excellent dispersion system for preparation of SeNPs.

The particle size of SeNPs and its morphology was barely affected
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by the concentration of fish gelatin dispersion system. Moreover,
SeNPs presented good antioxidant ability. Among them, the DP-
PH radical scavenging ability of SeNPs prepared by 1.000% ,
0.500%, 0.125% fish gelatin dispersion system, and ICj, value
were 1.846 0, 0.923 0, <C0.461 5 mg/mL, respectively. Corre-
spondingly, the ABTS radical scavenging ability of SeNPs ICs;
value were 0.580 0. 0.387 1, <C0.193 5 mg/mL. respectively. It
was found during the in vitro simulated digestion that gastric di-
gestion would lead to agglomeration of SeNPs, and the agglomer-
ated selenium particles regained nano-size during intestinal diges-
tion.

Keywords: SeNPs; dynamic light scattering; scanning electron

microscopy; antioxidant capacity; digestion
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YNEIP
1.2 KA ZE
12,1 GORmidl & 43 50 1 A B OK O A 0.5, 1.0,
1.5,2.0 mL ¥R 0.2 mol/L ¥ . BR ¥ W - 1R 5T A
3% F AR BR A B 0.2 mol/L VeiFH . ZEMKERZE
8 mL, IR &), fff f W JBE 43 B R e 43 03 A 2..000%
1.000%,0.500% . 0.125% , % W& B 2 h, i #7 4% i #7
72 h B UR TR R
1.2.2 SeNPs K42l & ¥ 5 R AE

(D RAZ M 5E 45 75 T J5 19 SeNPs Fitt & 1 30 mg/mL
VAU R B A P R i R S . LS pl
i B 10 000 A% 5 0 2 o 4145 B 3 K, 5 O i B )
13 s, PRI ER 151k,

(2) JEHLRAE: L 5 pL BT 43 %0 h 30 mg/mL Y
SeNPs ¥ # B 20 000 A%, B 10 oL i B U T T T 4 119
AL BATH.BEEE THMBE TR E
fE. JEHEE 5 000 V. RHTHIE 9.6 pA.

1.2.3  SeNPs k4t AL fiE ) I 2

(1) DPPH [ iy 3 7% BR fiE 77« AR # Xie %10 19 7 %
FifEMEE . R 702 & BERC i ¥ B2 R 0.25 mmol/L
DPPH ¥ . W B DPPH ¥ W 300 pL. 43 3 Jm A
30 mg/mL[# SeNPs ¥ 0,5,10,15,20,25 pL, F 2
JKAEFZE 325 pL, T AL AL 30 min, B0, P E 517 nm
IO GAE . BL Ve A D6 K S B X R S A R Sy B
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(2) ABTS [ o3 35 Bk B 77 MR 9 48 36 o0 5507 19
WM B M. R 7.4 mmol/L ABTS ¥ W U K
2.6 mmol /L i BR # ¥ W, 45 LU IR & . % I 8 O BT
16 h, A 70% CBEVE AR FE 2 734 nm AW G(E A 0.75
Aot & . WM ABTS ¥ W 300 pL, 43 410 A
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A% 310 pL, iR SN 10 min, %€ 734 nm 4b W OGAE , #i
(2T ABTS | H F: 5 B de

A, —A,

0
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AR IR A5 1 W S A 5
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(3) ST MG Yen E ik R E BB, &L
200 pLL 1 0 4k FUAL B0 V0l R £k 2% o i W (0.2 mol/ L,
pH 6.6) T4 H . 2 BIMA 30 mg/mL i SeNPs & 0,
5,10,15,20,25 pL, FIZ& 10K E 45 & 425 pL,50 "C K
20 min, A 10% = % & B W 200 pL. iR 4T,
3000 r/mingf L 5 min, W W 200 pL B3 W, A
200 L ZEMAK LI K 40 pl 0.1 % = S AL 2k v 0 28 16 S i
2 min, M7 700 nm LG .

(4) B BH B T Bk g 7« M4 58 5 e 20T 1 O ik
FEAE & . B 236 pL 0.1 mol/L Tris-HCl 2§ oh % W
(pH 8.5,% 2 mmol/L EDTANa,) & F 96 fLAR . 4 5
A3 mg/mL ) SeNPs ¥ 4 pL, 1851, F 8V # i A
10 pLL 1.2 mmol/mL 4B K = M % | (pH 2.4,1 mmol/L
HCL % ) o fili S K R SeNPs ¥ & 0 48 pg/mlL, #5421
FE 319 nmAb W YE{E & 40 s W E — W 3L 10 min, PAKH
25 LR REG Ve SA8 6 H B BH P o BE STV R Sy 9 %o R
1.2.4 Mk ErEmE L 1.000%,0.500%,0.125% fa
HIIBE 3 HRAR 2 1 45 19 SeNPs e dh, 20 lac oy 1.2, 3, 8
AT RSN AL o SR FDRL B {00 i 7 B o 40000 b 2T
kiR A e BIHAL T G RoR AT TR,
G-0.G-1 3 B RAmFE BB HA 0,1 hs GH1-0,G+ -1,
GHI-2 3 HlRAmZEBIHA 1 h BB 0.1.2 h,
1.2.5 B Ab3 25 R DL 0 £ bR DR 257 R OR L R
A SPSS 21.0, Origin 9.0 LA K& CS 5 {4 X B 95 . B 1% it
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90 nm) , Y I A W B AT 15 2y SeNPs il £ it 7 v R4 9 43
BUARR AR BB P 4 83 50 . Zhang %01 F FH 4 1
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5 H A (BSAES SeNPs 43 HU& & . 3 i1 BSA 11 ik B2
FE— R BE LA T S /I A TG 00 A A s Jia 250 R
LRI R 4y WO 2 i £5 SeNPs, % 31 A B0k b A2 K
NS Rl i bR/ A N o N 5
J3E oIV A R 4 E b SeNPs R A8 47 — & # i , {1 IR~ 4
£<<500 nm, &b FHAAYEEEE N . K, FH A
JBEAE hy SeNPs i £ ok 72 v 43 Wi &R, B A B i 1 v] 34
P A5 20 R P, SeNPs R A2 K /N 3 1 0k 5% )
A AR 45 ) SeNPs B 5 — 4 A2 e o .

x1 IWEREEX&ERRSBEE R SeNPs #1125 15 B 5 1
Table 1 Effects of selenite content on the size distribution of SeNPs in fish gelatin dispersion System
11 W] i 0.5 mlL V7 % 1.0 mL 7.7 iR 1.5 mL A iR 2.0 mL VAR
WL/ FHPRIFR /nm PDI SFHE KA /nm PDI S KA /nm PDI PR/ nm PDI
2.000 87.35+1.21 0.15-+0.02 89.0140.24 0.15+0.01 89.01+0.42 0.10+0.01 88.10+1.02 0.10+0.01
1.000 85.88+1.32 0.12+0.01 82.91+0.31 0.09-+0.02 82.104+0.38  0.06+0.01 81.1740.72 0.12+0.02
0.500 86.70+0.57 0.12+0.01 78.2940.72 0.11£0.01 77.597+0.66 0.09-0.02 85.8741.32 0.16+0.02
0.125 86.9340.96 0.12-0.02 76.864+1.48 0.224+0.07 83.16+1.67 0.24-0.02 82.91+1.62 0.27+0.02
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2 N JE R P RO UTvE TSR AR, 1 A,
B JBE 43 1 2 11 4% 1) SeNPs 358 K/ 3 — i1 R kL .
HR ¥R 73 nm A 47, 3607 fa B i 2 R 4F Y 45
SeNPs [ 7 B4 7 . 7T A %085 1 A2 B SeNPs P 3 I0TE »
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SeNPs 1 W] g B A — 5 JE B 5 30 H 2 A hi 42 0 7 {8
N
2.2 SeNPs K 5h 1 E 1L 8¢
2.2.1 DPPH H @ ZEWRAEES & 2 7] A, SeNPs [
DPPH [ 374 BR A8 KT Ve .2 e B K 25 50 38 B L (1
2 B sk 1) DPPH [ e 335 [ B8 7 o T IV At R 7K V4 T
FeI 53 ) DPPH B 3L BRAE Iy o AN [R] 3 3 f B G
SrEUAR R A1 SeNPs ¥ DPPH H H & 75 B g J) 32 9
R Y 22 5 GRS BRBE 7 9 1.000 % 42 1 58 /& & <C0.500 %
A I R <C0.125 Yo B I S 1A 0 AR 3 B ol 3R T R R
J1 BB SeNPs 1 e B i g @ imi ok . Hoh.1.000 %,
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B 1 SeNPs #9424 @ 41 H
SEM images of SeNPs

Figure 1
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Mk 1.846 0,0.923 0 mg/mL, 4 0.125 % fa W i 43 4
Z 1451 SeNPs ¥ i e BF 2 0.461 5 mg/mlL [}, DPPH
E R %k (58.316 +0.323) %, i W] SeNPs H A4 B
U719 DPPH H it 3L 5 BRBE ) . AN R Mk S 40 BH i 43 Wl iR &
il %5 19 SeNPs % DPPH B (1 & B 68 1 v] 68 5 il &
1) SeNPs # H SeNPs 4 %} 7 2 45 &, [ b 14 & fa B iR
W R AIG . SeNPs 4% & &bl = . DPPH [ e 5635 B fig
R

2.2.2 ABTS HHZEFEREES @& 3 Al 4, WAER . Ve
DA R A BEH AR B A W3 A9 ABTS A i 2275 el .
N T e JiE 61 WA I 1A 22 W1 45 £ SeNPs 22 B 5038 1) ABTS
B 3 bR BE 77, FWE BR AR 1 O 1.000%6 fa W IR A R
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Figure 2 DPPH clearance ability of SeNPs
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Figure 4 Reducing power of SeNPs
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Figure 5 Determination of clearance ability of SeNPs
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2.3 SeNPs HHTEE M
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i, SeNPs $i {8 R F 43 #i 2 Z & 1+ 105 nm LI R, F 3
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BN, g5 H WA AR 4 SeNPs J 4 T) £ B
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SeNPs 557 40 180, A 90k RF, R R ME LR E
o WFFE YR B NBE LT > 1 mm [ 50K,
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3 ik
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fla F2 rh R BE H R AT R T AR R E M . (RIS AU SeNPs
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