6 7 Vol. 6 No. 7
2015 7 Journal of Food Safety and Quality Jul. , 2015

wesket ALY, £2W°

(1. , 116034; 2. , 116600)

KEIA: ; ;

Application of preservation technologiesin fresh-cut fruits and vegetables
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ABSTRACT: Fresh-cut fruits and vegetables are increasingly favored by consumers, their sales increased by
their convenience, rich nutrition and great freshness characteristics. Fresh-cut fruits and vegetables are also
known as cut fruits and vegetables, semi processed fruits and vegetables, fruits and vegetables such as
conditioning, usually refer to change vegetables, fruit, and physical shape, but still continue in its state of
fresh fruit products or produce mixed products. The production process generally goes through cleaning,
grading, trimming, segmentation, washing, drying, packaging, storage and distribution, available to
consumers directly edible or by restaurants cooking. Preservation technologies in fresh-cut fruits and
vegetables significantly affect sensory aspects such as color, smell, texture, flavor, and tissue. This paper
summarized the preservation technologies of fresh-cut fruits and vegetables, such as physical, chemical,
biological and combinatorial preservation technologies for fresh-cut fruits and vegetables, which would
provide the further understanding of current problems and guidance of future research directions, and
prospect for future developments presented.

KEY WORDS: fresh-gut fruits and vegetables; characteristic changes; preservative technology

H&mB: (2012BAD38B05) (31471923, 31172009)

Fund: Supported by the National Science and Technology Pillar Program during the 12th Five-Year Plan Period (2012BAD38B05), the National
Natural Science Foundation of China (31471923, 31172009)

*BWIEE: , , , E-mail: hwz@dInu.edu.cn

*Corresponding author: HU Wen-Zhong, Professor, College of Life Science, Dalian Nationalities University, No.18, Liaohe West Road,
Jinzhou New District, Dalian 116600, China. E-mail: hwz@dlnu.edu.cn



2404

6
1 51 & , 4°C 4
d , ; , pH
, 6d
' 467 (8]

(fresh-cut) (minimally ’
processed fruits and vegetables),

) , 35d

(12l 20

20 80 ,

[23]

2 IR iREf

(4

2.1 KN (low temperature storage)

50

1

[9]

0.02 mm PE(30x40 cm), 5 C, 200 g
10d

90% 98%

22 S iFHE%RE (modified atmosphere package,

MAP)
7 , [10]
: (MAP)
(MVP) (AP) ]
, 12°C (
21%0, 0%CO, 79%N,) (
5%0, 5%CO, 90%N),)
: 2% 0.4 MPa
’ Ve pH :
25-35 d
35-40 d MAP 0, CO;

Bl Martinea [ (1C 3C 5C
7°C) , 5T
) , Vc
[7

(4 C)

CO,
[12]



2405

0.112 mm LDPE, CO,
, PPO

6%~9%,

51%, O, 15%

[13]
: CO, 10%~12%, O,
30~40 d Sara [
2 C i

2.3 4EBB{REE(fruit preservation by irradiation)

X
137Cs -
[17]
18 1.0 kGy 7-
2.35 ,
, Ve Ryu
[20]
Hunter

3 PREEFIfREE

60Co

[15,16]

60Co y

, 6 d Zhang

1

30 /100 g, PPO

[19]

ANOVA Duncan’s

, 1.5~2.0 kGy

20 kGy

[21,22)

31 KRB REE

C [23,24]
, 0.11 mm PE
4°C , 2d ,
Tapia 1%
Perez [28] 1
1%Ve  0.5%
[29]
(APX) ,
(PAL) (CAT)
3.2 {LEAREER
(31 CT2

[25]

[26]

(LOX)

[30]

CT5



2406 6
C Abadias 5 ZEp SRR
(32 ( 50 mglL ) ,
1~2l'g, 120 mg/L ’
[33] 3 ’
Beatriz  [*4 1- , ) , ,
e , ' ,

3.3 EYREERAR

[35] [36]

0.01% 0.05% 0.08% 2 min
, 0.11 mm PE 4°C
, 2 ,

MDA PPO )
POD Liu [
[38]
PPO PAL MDA

4 HpfREERAR

Bico [ ,

5d Oms [0 ,
, 4°C 14d

[1] , , . [a.
, 2010, 10(1): 3-6.
Li C, Feng ZH, Chen HY, et al. Research progress on storage technique of
fresh-cut fruits and vegetables [J]. Storage Process, 2010, 10(1): 3-6.

[2] Olmez H, Kretzsz U. Potentia alternative disinfection methods for organic
fresh-cut industry for minimizing water consump-tion and environmental
impact [J]. LWT-Food Sci Tec, 2009, 42(3): 686-693.

[3] Hodges D M, Toivoene PMA. Qudlity of fresh-cut fruits and vegetables
as affected by exposure to abiotic stress [J]. Postharvest Biol Tec, 2008,
48(2): 155-162.

[4] Arthey D. Managing frozen foods [J]. Trends Food Sci Tech, 2001, 12(1):
42-43.

[5] ) [D]. : , 2009.
Zhang BL. Study on the low temperature storage of lettuce[D]. Fuzhou:
Fujian Agricuture for University, 2009.

[6] Martinea-Romero D, Valero D, Serrano M, et al. Exogenous polyamines
and gibberellic acid effexts on peach(Prunrs persica L.) storability
Improvement [J]. J Food Sci, 2000, 65(2): 288-293.

[7 . [D]. : , 2014,
Long XF. A study of preservation technique on coconut meatunder low
yemperature storage [D]. Haikou: Hainan University, 2014.

[8] . [D]. : ,
2013.

Jun WZ. Research on key technologies of low temperature preservation of
spinach [D]. Shanghai: Shanghai Ocean University, 2013.

[l . (3. ,
2012, 48(1): 52-56.

Gao YY. Studied on the best conditions of fresh-cut sweet peppers storage
with modified atmosphere packaging [J]. Sichuan Food Ferment, 2012,
48(1): 52-56.



2407

[10]

[11]

[12]

(13

[14]

[19]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[J. , 2005, 21(7):
175-180.
Lu LX. Research advances in theories for modified atmosphere packaging
of fruits and vegetables [J]. Transactions Chin Soc Agric Eng, 2005, 21(7):
175-180.
) . [J.
, 2012, 38(6): 213-218.
Mai XY, Hu CY. Effects of modified atmosphere packaging on the
quality of carambola[J]. Food Ferment Ind, 2012, 38(6): 213-218.
[D].
, 2014.

Dong YL. Effects of modified atmosphere packaging on the quality of
potato [D]. Hohhot: Inner MongoliaAgric University, 2014.

, , .o [J.

, 2010, 10(3): 9-11.
Zhang P, Li JK, Zhang K, et al. Study on plastic box modified atmosphere
storage of blueberry [J]. Storage Process, 2010, 10(3): 9-11.
Marquina P, Remon S, Ferrer A. Use of modified atmospheres to prolong
the postharvest life of Burlat cherries at two different degrees of ripeness
[J]. I Sci Food Agric, 2000, 80(+10): 1545-1552.
Zhan L, Li Y, Hu J, et al. Browning inhibition and quality preservation
of fresh-cut romaine lettuce exposed to high intensity light [J]. Innov Food
Sci Emerg, 2012, 14(2): 70-76.
Boisseau P Food preservation by irradiation: a brief introduction [J].
Mater Irradiation, 1992, 30-31(6): 15-26.

, , - 3

, 2014, 30(8): 212-218.
Shen Y, Liu CC, Gao MX, et al. Effect of irradiation on quality of freshly
cut color pepper [J]. Mod Food Sci Technol, 2014, 30(8): 212-218.
Zhang LK, Lu ZX, Lu FX, et al
quality-maintaining of fresh-cut lettuce [J). Food Control, 2006, 17(3):
225-228.
Ryu KY, Shim SL, Jung MS, er al. Effect of gamma irradiation of the

Effect of y irradiation on

volatile organic compounds of houttuynia cordata thunb[J]. Korean J Food
Preserv, 2008, 15, 411-420.

. . - [

, 2015, 6(3): 769-774.
Li SR, Wang L, Gao MX, et al. Use of irradiation to ensure quality of
fresh-cut carrot[J]. JFood Saf Qual, 2015, 6(3): 769-774.
[J. , 2001, 17(3): 62-63.

Guo DW. Research progress of fresh-cut fruits and vegetables [J]. Chin
Agric Sci Bul, 2001, 17(3): 62—-63.

, , . [J.

, 2006, 2: 4-6.
Wu XH, Ai QJ, Xiao Y. Study and application of natural Chinese herbal
medicine as fruit and vegetable anistaling agent [J]. Storage Process, 2007,
2:4-6.
[D].
, 2011.

Liu W. Research on comprehensive preservation packing technology of
strawberry and honey peach [D]. Wuxi: Jiangnan University, 2011.
Jennifer C, Thomas J, Ingolf F, et al. Natural antimicrobias for food

[29]

[26]

[27

[28]

[29]

[30]

(31

(32

(33

(34

[39]

[36]

[37

[38]

preservation [J]. Int JFood Microbiol . 2001, 71(1): 1-20.
[D].

, 2011.
Jiang AL. Study on physio-biochemica metabolism and its regulation of
postharvest blueberry fruits [D]. Shenyang: Shenyang Agriculture
University, 2011.
[3. , 2014, 35(22): 350-355.
FanLL, Li MM, Feng SQ, et al. Effect of chitosan treatment on quality of
fresh-cut apple during cold storage [J]. Food Sci, 2014, 35(22):350-355.
TapiaMS, Rojas MA, CaromonaA, et al. Use of alginate-and gellan-based
coatings for improving barrier,
fresh-cut papaya[J]. Food Hydrocolloids, 2008, 22(8): 1493-1503.
Perez-Gagoa MB, Serrab M, Del Rioa MA. Color change of fresh-cut
apples coated with whey protein concentrate-based edible coatings[J].
Postharvest Bio Tec, 2006, 39(1): 84-92.

texture and nutritional properties of

[J. , 2012, 33(16): 338-341.

Hu WZ, Jiang AL, Yang H, et al. Effect of Jasmonic acid methyl ester
treatment on the physiological and biochemical reactions of fresh-cut
apple[J]. Sci Technol Food Ind, 2012, 33(16): 338-341.

, , . [J.

, 2014, (17): 5614-5616.
Zhou X, Cao SR, Li XL, er al. Research progress of chemical vegetable
preservatives and the determination methods [J]. Anhui Agric Sci, 2014,
(17): 5614-5616.
[J. . 2014, (12): 2236-2241.
Liu SY, Jin J, Li W, et al. Effects of different fresh-keeping treatments on
quality of Guangxi winter Kyoho grapes during storage period [J].
Southern Agr. 2014, (12): 2236-2241.
Abadias M, Usall J, OlieiraM, ez al. Efficacy of neutral electrolyzed water
for reducing microbial contamination on minimally processed vegetables
[J]. Int JFood Micro, 2008, 123(1/2): 151-158.
, . (3.
, 2002, (2): 14-16.

Li HS, Wang HF. Comparison among three chemical preservatives on
strawberry storage period [J]. Storage Porcess, 2002, (2): 14-16.
Calderon B, Bartsch JA, Lee CY, et al. Cultivar effects on quality of fresh
cut apple dlices from 1-methylcyclopropene (1-MCP)- treated apple fruit
[J). I Food Sci, 2005, 70(3): S221-S227.
Settanni L, Corsetti A. Application of bacteriocins in vegetable food
biopreservation [J]. Int J Food Microbiol, 2008, 121(2): 123-138.

“ "
’ , ’

[3. , 2014, 30(11): 125-132.
Feng SQ, Li LL, Han PX, et al. Effect of lysozyme coatings on the storage
and preservation of fresh-cut"Hanfu" apples [J]. Food Sci, 2014, 30(11):
125-132.
Liu HM, Guo JH, Cheng YJ, et al. Control of gray mold of grape by
hanseniaspora uvarum and its effects on postharvest quality parameters [J].
Annals Microbiol, 2010, 60(1): 31-35.



2408

[39]

[40]

[J. , 2014, (8): 336-339.
Song XX, Hu WZ, Bi Y, et al. Effect of natamycin on surface
microorganism's growth and physiological properties of fresh-cut lettuces
[J]. Sci Tec Food Ind, 2014, (8): 336-339.
Bico S, Raposo M, Morais R, et al. Combined effects of chemica dip
and carrageenan coating and controlled atmosphere on quality of fresh-cut
banana[J]. Food Control, 2009, 20(5): 508-514.
Oms G Fortuny RS, Belloso OM. Edible coatings with antibrowning
agents to maintain sensory quality and antioxidant properties of fresh-cut
pears [J]. Postharvest Biol Tec, 2008, 50(1): 87-94.

CGriESR4E: G iid)

=0k

257, METHRE, TEMRAE
ABRmBE,
E-mail: 343158635@qg.com

PR, B, EEHRAFEAR
mIMIESREBR LTS,
E-mail: hwz@dlnu.edu.cn



