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ABSTRACT: The work aims to prepare Chitosan nano-selenium (CS-SeNPs) and apply it in the cold storage of South
Bay fish to prolong its shelf life. CS-SeNPs was prepared by chemical reduction of sodium selenite with ascorbic acid
using chitosan as stabilizer and dispersant. A single factor test was conducted with the concentration of chitosan, the molar

ratio of sodium selenite to ascorbate (Vc/Na,SeOs), reaction temperature and reaction time as factors. On the basis of the
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test, the stability of CS-SeNPs was taken as the response value, and the concentration of chitosan, Vc¢/Na,SeO; and

reaction temperature were selected as the objects of investigation. The optimum preparation process of CS-SeNPs was

obtained by response surface optimization test. CS-SeNPs was applied to the preservation of South Bay fish and its

preservation effect was investigated. The optimum process parameters of CS-SeNPs were as follows: the concentration of

chitosan was 20 g/L, the reaction temperature was 40 °C, the molar ratio of Vc/Na,SeO; was 4:1, and the Ayjo/A490 Was

2.176+0.008 6. Compared with the control group, CS-SeNPs after treatment had a better fresh-keeping effect, which could

delay the increase of lipid oxidation, the total number of colonies, the total volatile base nitrogen value and the SAP loss

rate during fish storage, maintain the pH value of fish and extend the shelf life of fish in cold storage. The correlation

analysis showed that the value of TVB-N and the rate of juice loss were highly correlated with the storage quality of

frozen fish. Compared with the control group, the refrigerated shelf life of South Bay fish can be extended by 3-6 days in

the treatment group, which provides certain data support for the application of CS-SeNPs in preservation.
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RIS, UG LB Tk NS, IR RE S A
410 1490 nm P FIIERE, T H A Ado/Awo,
FOE K, SeNPs HURiFRil N, FaE s,

1.2.3 BEZERE
PL Agro/Asoo FIALTEFR, S0 0558 CS W FE (10,



a0 H£1H

FWE, S SRR A ) A S 0 v ST V5 £h P ISR ] 5 ) <135

15, 20, 25, 30 g/L). VAR &N AN BT IR il iR BE /K L
(Ve/NaSeOs, 3:1.4:1,.5:1.6:1.7:1),
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Tab.1 Factors and levels of response surface test
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Fig.1 Effects of CS concentration (a), reaction time (b), reaction temperature (c),
Vc¢/Na,SeO;(d) on stability of CS-SeNPs
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Tab.2 Response-surface analysis and test result

Alg-L™h B/°C C \4
15 30 4 1.629
25 30 4 1.864
15 50 4 1.796
25 50 4 1.643
15 40 3 1.532
25 40 3 1.875
15 40 5 1.884
25 40 5 1.654
20 30 3 1.584
20 50 3 1.676
20 30 5 1.835
20 50 5 1.685
20 40 4 2.225
20 40 4 2.201
20 40 4 2.224
20 40 4 2.137
20 40 4 2.127

x3 REMAESN

Tab.3 Analysis of variance for stability

Ty 25 K P A B F P M
FEL 7 0.92 9 63.43 <0.000 1 o
A 4.753x1073 1 4.753x107° 2.96 0.128 8
B 1.568x1073 1 1.568x10? 0.98 0.355 6
C 0.019 1 0.019 11.92 0.010 7 o
AB 0.038 1 0.038 23.47 0.001 9 o
AC 0.082 1 0.082 51.20 0.000 2 o
BC 0.015 1 0.015 9.13 0.0193
A 0.18 1 109.59 <0.000 1 ok
B’ 0.25 1 158.31 <0.000 1 o
c? 0.25 1 154.15 <0.000 1 o
B 2% 0.011 7 1.603x107*
AU 2.202x10°° 3 7.341x107° 0.33 0.808 3
afiiR e 9.021x107* 4 2.255x107°
SN 0.93 16
R=0.987 9 RPAq=0.972 3

H: o FORZEFWEE (P<0.01),
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0.43 mg/kg. W 1 d W, 2 AN LR EES
(P>0.05), BEFE NI R AEK , LREELLY TBA {H
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AR E Ak, H CS BB MPA
A4, IR CS-SeNPs Xif 4 2% /i v25 £ A i o 48 Ak 2
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FH P 2d A]HT, TVB-N B B 25 0198 st i) f19 SE R
s fin . FEEE AN R, X BRI B TVB-N {H
P e TR B (P<0.05), HH K B T
Ho XTHRALEE 9 KAY TVB-N {Hl 27.37 mg/100 g, E
i GB 5009.228—2016C & & 2 E Kbt &5
R MEER LA IAE ) BE B 20 mg/100 g AYBRAE
6255 9 KA TVB-N fl % 11.85 mg/100 g, 7 &%

XFHAZH . TR 3 d, Ok BE L 5  fef 4H fr PA 1) T @ﬂﬁﬁﬁi,ﬁ%ﬁpgﬁgkﬁﬁﬁ%ﬁﬁm@
HOERH 25 (P>0.05), BEFIMITImER, xp  AATICEON, 05 Lin SEURA CS TSI LY
BRLLI BT MR T TR (P<0.05), Hpgr:  IRIFAOSEARINIBIFEATRAR DL
T2 Epp—— " 65— premp 12— " -
7L T e D eof s A aA| o XAl y:
7.0t e s e b | R
B i
g 6.9t 3
S 68f cA aA
6.7}
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eA
6.6} dA 3 dA
6.5 — - - . s - . - : :
o 1t 3 6 9 o 1 3 6 9
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5 | s “ il
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@ 15| B e 3t
7z g 5l
@ 10t =
> Tt
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ST ‘ ‘ . of . ‘ .
o 1 3 6 9 o 1 3 6 9
I [F)/d JE- N F)/d

e ARVNEFRERRH N 257 E (P<0.05); AFREFRRARAE 25 2% (P<0.05)

& 2

B E A RN pH{E (a), BELE (b). TBA{E (c¢), TVB-N{H (d).

TR R (e ) RO ] #9242 £k
Fig.2 Changes of pH value (a), total number of colonies (b), TBA value (c), TVB-N value (d) and
juice loss rate (e) of cold-stored South Bay fish
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I 2e AT, FEREANIREGE AR, X HR 4L 1R
ik 2H P VS 0 PR P TE VRO O R R R L Tk A, (AR
fif 4 34 g F AT X4 (P<0.05), 6B CS-SeNPs
XoF T VS F DR B AL SR AN o TEICRCAR Y L R4 R
VS A0 PR PR TROTAL 2 SR AT 1 X6 FRZHLAIG 3.04%, XTI B
2 DO DR B RE RS 0 1 e A K IR LA 41405
fif AR AR, PR ILR L B BOR M, TR
kP,

24 MEOJRERMESE

T CS-SeNPs iAW B # 5 i, Wb
1 23 B 2] 40 A v AT 5 A 5 e e AR i B
AEAS RS, R O 0 O — B i (] £ PR v )
Trim, R 9d i, MRS R 2.34 ng/g. IR
(hFEERBEEERZSHHEAR) WHE, REN
G 1) SF- 24 75 B 50 pg/d, HEFEIE AR 60 pg/d™),
AR I H 48 CS-SeNPs AbBEAYFE 15 M A V8K 9 d 5 Y
e L/ AR, UEHH CS-SeNPs A2t P
B FH 8 4 [R) 8™ AEAN )52

2.5 iEtREIRIEXES

PEHL 0~9 d CS-SeNPs AbFH f ik 15 1] it i 22 44
i, % ] IBM SPSS Statistics 27 B4 H 4 iz JR 8 A 56
PEHT, XA SRR 5 AR T B PR
5. & 4 AIH, pH (H 5V AU W IEA G
(P<0.05), S5HAMFEPRMH AT ; HK B
5 TBA {H% B EIEAMSE (P<0.05), 5 TVB-N {i.
TR R R B E IEA S (P<0.01); TBA {HY5
TVB-N {H . 7R R 2 W E IEHSE (P<0.01);
TVB-N {H5 7R R R 2 3 IE A5G (P<0.01 ).
ZE FJTFIR, CS-SeNPs AbF 5 4 i ma 125 £ T4 1) T 7%
. TBA {H. TVB-N {E AR RS A I
i R B A e, Hirh TVB-N R e R 5
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