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Abstract: Nitric Oxide (NO) has demonstrated excellent preservation function in the food field due to its outstanding anti-
microbial, anti-biofilm and anti-pest properties. In order to further improve its stability, extend its service life, and reduce its toxic
side effects, many researchers are dedicated to the development of NO donor sustained-release carriers and systems that are more
stable, efficient, and safe. Different sustained-release strategies have facilitated the modulation of NO release rates within a range
of 0.1 to 10 umol/h, while extending the release duration from several hours to several tens of days. This enhanced release profile
has enabled the widespread application of NO donor sustained-release systems in the biomedical field. In this paper, the production

and signaling pathways of NO are reviewed. The design and development of various types of NO donor sustained-release systems,
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as well as their practical effectiveness and application potential in food preservation across categories such as meat, seafood, fruits

and vegetables, are analyzed and summarized. The development of NO donor sustained-release system can provide new ideas and

solutions to enhance the bioavailability of NO, improve the food quality and extend its shelf life, which shows great application

prospects in the food sector.
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Fig.1 Endogenous NO generation pathway of nitric oxide synthase (NOS)
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EEYNENBERNO Mk T &, KT AT
) NO AR LN 8 & sk B B R AWk b,
AR S IR e M B SR A RO R M AR AL
25BN 11 1) NO 2R R 4t o il id SR A AN R LA,
AT TR A () A B R AL 2 R 1 1 5 G e, JE T R
GNEE SR KRN B KM, BASR 4% 75 4% NO R i
M Zhou ST — BT LARR R B NO (0
HLEUTHEHORE, 383K NONOates $EH7E CS Mg 1 ik
IEREY) (CS-NO) IREER N RH: Y] 2 B 3L 1
HRG AP EEEMAT, MRIRE LA RE
i B NO. BhAt, I W 7R et e Z)
PR B S S BB R ) % T B P AR A R SCE AL
KRB, ERAR M SNAP BHIR TS H R T
— o EL AT R K 2 T 2R AE R NO R T WU i 5 2 e
BEWE, TSR NO B & 7= A (1B 7] 2L
A R A S AT 2 e D AR B RGP (FE 2 h AR
A BRE B R T 84.00%, 4 R A BRI
FE/RN [F) 2 T (ARG AR B T 8L 45 5O

IR AT — SRk M 3D WIS S5 Rt i, A
RAFRaT R 8w i Fe e AR K M. BSR4
VIR R FIAE S, DA 53 V6 P 1 OR3P PR S
PE, FLREWE DASCHR. VAR TR U IR e A 1) g gk
IretE, SRIRTS B AR I IR MR R
NO HHAA N K BE T, 7Kk i Rl AE 7K A PR 58
TR3FH 3D I S, 8 I U FLER 45 A4 1 Ky i
KB 1R A2 T R 1T NO B UE . 1 7R
LA X L4 &K (Carboxymethyl Cellulose, CMC)
HEAT 2Ot B CMC-LA 7K % i 32 42 31 A2 BE 57 CS 1)
FHE b, BT R A R AR A 2 AT
PE RS R R R FP BE 41 4 ROK IR (L-CMCLA@CS),
CMC-LA HINN CS J&, A 1E HL 7 A 20 5 ) 4 11 41
T b AT A S B SRRy, KR i
ROS i S B8 NO, K CMC-LA@CS () L& & F 4%
o NO HI L- R FR, R NO (1IN ] AT RFZE 10 min,
[FI B 24 R I SR I PU R (>90.00%), H IR
PSR O T AH T A R B A M, ek BT E R
YR, A SEAE YL AT, CS A
NO B & W R CR, i CMC-LA@CS 7Kt 41
JE L R PR E I, T A TS AA T A% A B
YL RRE ST o S — TR S i R e A A
WAL —BH B 5 SRk g S B 4% 3D 2 FLKBEIR AT
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SRS T AT R BRI A e, 4 W B 3 A R T
BN A AL, R KM T RE LIS T
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Fig.4 Surface modification scheme of ZE21B alloy

N RIS £ e ® .
\*, . 0 e . A / - <G
NOftfAk NOfEA& @
o F

| R
ZE21B MgF,

s

PDAD HA

AR

W

dog

DOTA-Cu Cu*

5 B Cu EIZE#I HA/DOTA-Cu #mEW B NO B IEREE
Fig.5 Schematic diagram of the mechanism of NO release catalyzed by Cu fixed HA/DOTA-Cu samples

3 NOERMmHINH

NO fEN— R AEBEAS 570 7, CafEtEYES
EIFRE T RERWITL, JFERE T BRI T RCR,
B SIFRANFEAE) NO A B 248, MU
T NO I, 3y K T HAE S AU 1
N NO 2 A= BN ) 78 70 FE DL 98 738 . H AT,
T2 TR W] NO £ 8 i T 7 5 HY 1 T 1 A O
it Ty BeT . NO I 5 A P A B ) o S
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ERF CAnad AR 1. PUR R . F PO R
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[FIHE I NO AR S iR KIS T 4 CFET A3
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MBI TAEA (10° CFU/@™ . EiR45 5% NO
Aab X A e R PRSI R — AR R
TEH, TEREZZAMIGE. WA PRAK AR G55 T T
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32 KPFGEREE
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HENL a* EM 1.87 3 HNF] 2.84, NO AbELAL K5
TE AR KA GEMEERR e, WHEEK T
% JE 0 7E VA R R P SRR (B] o 7R 7K S s 1]
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T7VE AR, K AR L 4 R R0 A 60.00%~70.00%,
A e AR A 45 0T B 1) R, T NO AL 35 I 7K SR it I
R, FAEEE CR B T IA B 80.00% LA b, a3
FRER AR RE R4, tah, NO AR RGP
PEJT RO B3, NO AbFE 5 7K (109 55 R AR R BRI
%] 30.00%~40.00%"" .

AMJENO (SNP) Ab 2 i B 2L A5 e At 1) LR 65 208,
XML, RESITER (B SEMRRS
AEEETEY SR G 2 B3RE T 2.70 551 1.24
%, NO AbFERAY o 38 7 A8 5 8 ) e e AN, ik
fla yEvERE . R, RERE. 4EER C BERMT R
TR SRS, [ IE I 0] 2 5 e LR I R A SR
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MR, B HE A Rk, IRk IR MED
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PEm T YU A W T K RN G ARAE DGR RE A, PR
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B AT I [ & R A IR 4R AR 2 C Ik, 2
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WEBFCE M, [FRF I8 T PAL. POD A1JL T 5 g 1) 2%
i, PRE T AR, KUE. B SRR R IR R A A
AR E 5 & . i SNP 5 NO & BRF (Carboxy-
PTIO) REWIZACFRET N, T PRI MR 20 B v R 11
BT B2 R AR R G R, ERLEERIE3
K, SNP Ak B ) 5 S 05 22 R 7 26 R84 ) be ks
HEZH MK 40.00% 1 33.80% ; Wijiti SNP J&, M. K
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B, RERBEEK" . NO BT 5 s A
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RSN E, PECEE 2R, 38N gH T 40 i R
B, BN SE R, OO T R I BOW 2 4
5453 4 JE B T AL AR BT, B 230 BB AR
KA, LA T BB ENE . s R
TR EAITE 48 h i), iRl B w5 B i &

B 424, 600.00. 900.00. 1 200.00 uL/L NO ¥ & 5
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46.53% F1 87.21%, %f 2 {1 &% B #2253 79 20.01%.
32.49%. 66.04%, NO I 7% & 2% [ A% 1 1 2 i 2
R S ]R R R AR REER, JF LR
A A 7 A ) B AE AR SRR T B IR TR R T 22
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5 E A R ZL AP, NO 5 m K S RO A
GRS, BRSO T 2, S 2k B i o R
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34 HERE
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Z NERASBE VLM 2 A0 0 11, 3% R 453455 2 s 41 1
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WD T RGMEBRSE ERGHTR, [R5 ) A R ) 4y
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475 Iy [F) b B 00 B 4%, {23k T ROS AR, AT R
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T, TR A O OR R T OO B g ) T, S R
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RS K T 118.91%. 118 /5 A1 1.23 £ @il
T AR A I v MR A = PR IR AN A DR H IR
/> ROS A1 SR AT W) 7= A, kg e, gk
T 4 K 7 000 86 7 1 I 0 D) R A R
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PRAEZR T SR R B IR A R 2R THI € 1 B A
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WM L* HZH N 2 7.67%~11.54%), 0 7 8 E 4L
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BE T DA K PR E s> NO I8, 3B 3L i8 TR
JA BRI E (FOAEST D), NO ALBEX B3R 5 dh
JR RS ARAE H BB 5. NO b HLEE SR 1E
Dol 240 T P T A2 L AR R o SO A A
WS T TR IO, B S OR A ) — b T Lk £ T
3o NO 7E £ b AU & 20 B L 3% 2 P
% 2 NOTER & il o e Fa
Table 2 The application of NO in the food industry
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Iy & £, BRET Aatyetits [108]
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