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Abstract

Aiming to address the pressing industry challenge of high post-harvest losses of fruits and vegeta-
bles in China and drive the iteration of preservation technologies as well as the quality upgrading
of the industry, this paper conducts a highly structured and logical analysis of the key triggers for
post-harvest quality deterioration of horticultural produce. It first systematically reviews the re-
search and development progress, application status, and implementation barriers of fruits and
vegetables preservation technologies worldwide. Then, it identifies the major constraints in indus-
trial development from three dimensions: technology commercialization, industrial collaboration,
and standard establishment. Based on the above analysis, the paper naturally and appropriately
draws its conclusion: the fundamental causes of post-harvest quality decay are the imbalance of
endogenous physiological metabolism in fruits and vegetables, pathogenic microbial infection, and
inappropriate control of environmental parameters during storage and transportation. Notably,
the paper objectively and accurately points out that while traditional storage and cold-chain logis-
tics technologies have become increasingly mature and numerous important breakthroughs have
been made in emerging green preservation technologies, their large-scale industrial application is
still hindered by obstacles to the commercialization of novel technologies, the lack of a seamless
preservation mechanism across the entire industrial chain, and an imperfect industry standard sys-
tem. Accordingly, the paper proposes three clear and effective optimization strategies: advancing
innovation in green and intelligent preservation technologies, establishing a full-chain collabora-
tive industrial model, and improving the standard and regulatory system. These strategies not only
grasp the technical essence but also provide practical industrial pathways, making the paper an ex-
emplary model of integrating theory with practice.

Keywords

Fruits and Vegetables Preservation, Quality Deterioration, Green Preservation, Cold Chain
Logistics, Non-Thermal Processing

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|

e ARG L E K I R, CRONHESD 2 W AR . SEELAROL B e i 1R OB SOAE: 1k
Pk R R S AR FACH R ORI A, AR 5 BB A AR BT g B B A 55 e L, AU SR R ™
JRAGEIR, WA g e S A IR R E R . I, T R G OREEEORA AT L, HAZ L HAR
FETH ROEGER 5 LR S M AP AR K BTl L 5 KRR FEOR B S 97 5 KR it o S i TR 42
M) S R Fee SR 7™ s 1 B0 P 2 4k 55 L

PG A ORI IR AR, EAFELGTIR R, RS, WM B RISt 4, AL
ANFAS T MECURTIARIES . H AT LT R REEER S A IS e, B TR GURMRIEEE 3
RPGE R, ERIFAMEGREEFENR[1]-[4]; BCETHRM TR RRER R, BRI 2 A REER (o5
SCHE[5] [6]

BUA BORAMKIH AE AR He B 2e 4x . s ARMAS 3R o AR SORUER ARG CREEBT FC IR, HIBT AT MR s
W, RRIBT AR, NRBRORKBREE, FRCR G BRI R E 5L kS % .

DOI: 10.12677/hjfns.2026.153034 299 B S E R


https://doi.org/10.12677/hjfns.2026.153034
http://creativecommons.org/licenses/by/4.0/

IS

2. RERERRHTHETERIMER
2.1 AERIFEE

R BRSO K M 1B TR, e Ia i AN eI A o b 5 JES WA o, xR o e A
BRI WPRAE R SR BER G B BOC N — &8 7, XA RS AR E AR R G A N RIRESS . AL
PRAFRAEE TR, S ELL A ED GO AR S B 5 R BN o ]y T 2% A G SR B PR i 38 22 e W G, PR R
ARG SRR, WA . AR SR SR, W AREZEE . P55
A, KKFEARR S A% . LIGVEJ RERIOHELLTT), T hnode PR AR 5 SRR AL, BRI e
PNEK S

2.2. WEMNEYRSE

IREEW T8 AR RIE TR A 2 SR TR A, 2 518 R Y B 2 AR o 1) ) B BRI [ 7] R
R Szttt fed, WR AN, Ea0RE R RN S 2R ARz AL, — FE RS
L PR P E P 5, X L 2 R e BT O 3 ORI AR A [8] o vl TR A M A B
P R F IR, DB AT 2 R R i DR SRR 1 o 75 2 AT W 5 B 4 (0 S B X R [9]

2.3. MESHEERY

S R B R G R (GBI A S R E R AR WE . SRS [10]. R R v 2 R
RBk A SRR, S R R BB A K, IR IR R S 5 RAE, R RE AT
PASE RS T ARG [6]. BT R ARG, 2o EE SRR AR RO B L, T R RS EEEA IS
MR, SONBREIRAEE RIS, AR KB, P R g AR T R [11]. R N RS
FALBRIRE LLE) o, SR R R ICE PR, B R CREE%E, SEURERREZE. MKIES
A3[12]. BRELLIAL, ABEEibieE. O IEASHE. s e ENUIRS S, BB R R
AR [P E[13]

3. RERFRERARTARIVK

SRBER 5 W AR ot R AR R RS OK PR G EEMaILE SR, H AT s R
BERR T N B REE SR . 22 SAEMIREEEOR . ThRENME AR AREFFR = K38, B RBOR R B 5 M
RHIEAT -

3.1. PR IREERIAR

DB R AU BRI BT R . AR AR P SRR S RE A K, AN AR, %
S, SRR Y 2 R A AR A T B

FEA SRR IR RN R sk g, SR TR LED IR, R R
g, MR ORISR 1],

RS AR BRI . AR AL B AR MMRR R, R PRI SRR IR SR . S A
WOIHE R ARRERIMEMEA R, WBFCRIEZREEE . PSR R[14].

3.2. EEEYFREHAR

Rl A GAl 2 R I 22 2 A FUAL 2 R AR SEBLIM R . UL BB E TR, % AR
FIEHE AR AR - RN IR 22 Bl [15].

DOI: 10.12677/hjfns.2026.153034 300 5 E R


https://doi.org/10.12677/hjfns.2026.153034

IS

ZRHEAR PSRN G . ERE R T, RO R B ER R R RACRE, (HK A
PRSI . B AP BURE B 21 BRIk 25 A8 % ) J, 3% FH SR 8% ol A7 E I 2 SR PR
[16].

AR, AR R SR BB (R EE AT SIS, B R IIR AR EE . SR R
i, AR OREE = KT 1 [17].

KR 2 W IER . YRS Th 2GR, FEPRA . RRGTRE . A WS E Y AR,
WREERIRPUE A TR DB AR R VR F SEULCR Ja (R, RS ET0TE . a0 MEREE H s
B2 H00 B A R LT 7 540 T S2 536 = AR S /NS Y B, IABRE Rt . KA e A 2 [18]

ThEEME R REEH AR, 3% R BRI REF (0 AU CBERR T, X T35 Im A 5 s, DURIR i3
CABEBRBG 5 SR B 3% B REma RO AZ OB AR FFAE[19] o

FEAS ARG, BRI, PORE S ME . R aL . OB RE
B,

L PR AN A S KR WA BE 20 . P R ORI E YR, R A
TEE S e . IR N R AR 57, SebrA s d il 5. AV REEARE EBHE, TTKIRE
FEK LB T AR AR I 25 [20]

Table 1. Systematic comparison of various fresh-keeping technologies

=1 BXRRERARRG X

{REER AR S 1 LR e B
ey e PERIE, U PIRGER M) SRR SIOER KAR GGG, WO
g BRI + 2% K S T IR M ST B R
(o merrs) 1o COMEEATINE . WL, U AN SERE, K fFAERBIL SRR TR
Rl LR ate) Rk 5 6 1 % S SUNE T 2T
ey g CVEVIRIDEL GO, R TR, SRR, fFa FSRGEIES. RO
. EIES P 2 £ U R B % T2 A
ThEePEAE[10] PRGN AERES . IEMEAL R, (FHEI NS WS S REECR A R . B
[20] ERIF A, LHARE I KPR A 25

4. RERRAREEARDFE)RE

g i — REEBCRAFAE A AR WHURIR . (AR, DA s REAE . ZaP B BiE, »
—HORGREE_ERRAR,  Joidod B e it iR BRI e 5 SR [21] -

PG OREER AR ACTEEA L . EYRIY) . W TR, MRt BEiNnEAR, K2EERE
SIS ST T BL MR TEARR B R RS AT, BRI AL R AR [22]

KRG AR SRR EER R G P TR IA T BRR . VO BEAE ITE In) R, A R IR BRI E B OR
7%, BORGERCIERZE[23]

IG5 2 VP IR R A IREEFIE . WERAE . AR N B Z g —hriE, B AN
ARMEAAAEZRE, P dh SRS ZE A1),

5. REFRERA B4 RKHE

AL G IREEF ARG AR HiFip—REEE, 456 3.1 WEMRIR UM + 3.3 i M HRERH],
FEFSHIRERE . UL 2R B MR, B KAE3R TR B AR [14] [19]

DOI: 10.12677/hjfns.2026.153034 301 5 E R


https://doi.org/10.12677/hjfns.2026.153034

IS

MR ER O REEECAR LA BEXEY ORGSR, DAL OREETR . RIRERIRIC )T T2, faifk
AR RGN A, HESh SR S A EOAE ) Tk A B [17] [18].

PERHERCR EREEA R B I . ST BERL AL VO, MR SRR A B R, TR ER R
Yo, BEEE R IREE TS, ANFEAEIZIATTREAR[L] [23].

AT S R G REFMRL BRIE T2, 2T, XhREPRFO AR, RN
SRPEERT A, e PRS2 A PPAG HLAI[16] .

6. RESRE

GRS DR R AR JE ARG 5 SR B 2 U R0 s A% O R B TY  F AT I P9 A OG-
WHAR MBS EN R EVIE . 90RIBEM R SRRRA SR E 2 M ERGIL, ZD 5 @il
ZYEE . RGACHIRBEOREEHOR R AR o RV B A SRR R AH DS BRI A J2 T LIS K B Bk R
EAT AR TH T 1 22 R KA s A% 8 DR SR B3 A [ 47 i AR B 5% S0 TR I AR b 7 b A 5 v
By RRGOREF R EARE NS . T Z RIS E R RERA TR TS — R 2 bk
~ TRHRIE AR 16 SE B A 7 e A R Al A 55 2 EE IS ) R

JE S AR B OR G SUR R 5L R e, R S O . AR R AL . (A UL B
7 AL BE O RV E I RO DT AP RINAT . HpORRR I R S AORBL AR . RIREME & IR
AR KA Re R ORI 02 | A BRRE BT AL BBV BE R GE, A2 OV ARRAT ML 3 rd B AR TR TE 7 17
RATHE RS AT L HIRCE B E A AT\ B 2R R A B DA S 7= S R FE B Sh i
KN, RS D) SR 2 ARG DR AT MV IUAF 2 SR RS, FraR ISR AR BRR G A b, AWk R ™
a PRGBS B BRTiT 7% 0385 70, B BRIER RIS AG AR SCHURBR SR 0. 2R 20 A Al 4k

%

e o A

SE

[11 ZE, BB, SR, & OCH-OEEN I JUBEURTE B iR T DR EE P K RN AT RE D). & d B, 2025, 46(12):
306-315.

[21 kKT E, T, FhEA, 55 SRR LED SeARERT FER]. F EJREE, 2025, 38(11): 1-12.

[3] BXtH3E, HE, FHFH, 25 Cu.O@AuCC YK B 7 & & A R R e R[], & 5 % 4 B As il
1, 2024, 15(14): 267-274.

[4] EPRE, EHEH, HHER, & AEETHEARERER MM T AR L] &5 Tk, 2024, 45(4): 256-260.

[5] Suzhou Full Fortune Food Ltd (2019) Humidity Control Container for Freshness Preservation of Fruits and Vegetables.
CN Patent.

[6] Food Engineering (2016) Edible Coatings and Nanolaminated Coatings for Postharvest Life Extension. Food Weekly
News.

(7] RBMEL. SELAEHE SO D RE R 1 (4 3 S 2L B b QR PERIE 7T [D]: [ 2208 3], SEFH: SRMIK, 2022,
[8] Eufith, SLBHIE, KPS, 25, REABORAIIEHINLH] AR B s Gk rb OB [9]. R, 2022, 41(2): 1-8.

[9] Xue,J.,Ma, C., Yang, S., etal. (2024) CO.-Releasing Janus Hydrogel for Modified Atmosphere Packaging. Food Chem-
istry, 463, Article 141163.

[10] 3k°F, BReAE, FE, % RERBEAEHARBARE SN2 S8R 5Tk, 2014, 35(18): 354-358.
[11] Sugar Acids (2017) Effect of High Pressure Processing on Ascorbic Acid in Fruits and Vegetables. Food Weekly News.
[12] MBEE. SRR & E bz REELIRAT 5[], &7~ SN L3+ T), 2011(1): 65-67+77.

[13] Gangakhedkar, S.P., Deshpande, W.H., Torés, G., et al. (2025) Fermentation of Fruits and Vegetables: Bridging Tradi-
tional Wisdom and Modern Science. Foods, 14, Article 2155.

[14] Gk M. GEESIMTHEARMITASNHD]. &&Hh%4ae 5T, 2025(3): 134-136.

DOI: 10.12677/hjfns.2026.153034 302 5 E R


https://doi.org/10.12677/hjfns.2026.153034

IS

[15]
[16]

[17]

(18]
[19]

[20]

[21]
[22]
[23]

FKEE, T, NI 55 R LED YRR EEDT Lt R[], TP EJTEE, 2025, 38(11): 1-12.

PR, BRI, XTSI, . ZRZEE SR EROREE R A ALk R [J/OL). £ 5 R Tolk, 2025: 1-10.
https://link.cnki.net/doi/10.13995/j.cnki.11-1802/ts.044772, 2025-12-24.

FHE, XUKH, WMEBFRR. IR S 1 i GRS SR A AT St 9], &k BH, 2025, 50(7):
234-242.

FHUR, FAA, DR, S5, —RhiEty B R CREE IR B W FE[I]. A i T, 2025(7): 15-18.

R SE, B, FHRH, %% Cu.0@AuCC HHKEE A B 77 il 4 S HAE R BEOREE h B S [I]. & 22 4 o s Aar Ul
224k, 2024, 15(14): 267-274.

M, WAL, XIW, S5 LT BB o (R T T IO S LRI, 7 S A SR 2 B A,
2024, 45(2): 36-40.

FH 75 TR 5 P10 B R % 2 i b % O TR £ R DR B R R S [D]: [ 22808 5C]. BB BRI K 2, 2024,
ERE, BRI, B, & SR TEORERGER I TR L] & ih Tk, 2024, 45(4): 256-260.
Anonymous (2009) Global Fresh Produce Preservation Industry Report 2009. M2 Presswire.

DOI: 10.12677/hjfns.2026.153034 303 5 E R


https://doi.org/10.12677/hjfns.2026.153034
https://link.cnki.net/doi/10.13995/j.cnki.11-1802/ts.044772

	果蔬食品保鲜技术研究现状与创新发展策略
	摘  要
	关键词
	Research Status and Innovative Development Strategies of Preservation Technologies for Fruits and Vegetables 
	Abstract
	Keywords
	1. 引言
	2. 果蔬采后品质劣变的主要影响因素
	2.1. 生理代谢因素
	2.2. 病原微生物侵染
	2.3. 环境与储运条件

	3. 果蔬主流保鲜技术研究现状
	3.1. 物理保鲜技术
	3.2. 化学与生物保鲜技术

	4. 我国果蔬保鲜技术现存问题
	5. 果蔬保鲜技术创新发展策略
	6. 总结与展望
	参考文献

