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Abstract

In last years the demand of fruits obtained in organic conditions has rapidly increased among consumers due

to their acceptance that are nutritional, high quality, sustainably produced and friendly with the environment.

Compared to conventional system, in the organic agriculture occur additional challenges in processing and

preserving of fruits, because many preservatives and additives are not allowed (EC, 2008). Different

postharvest technologies are designed to extend shelf life of fruit, fresh or processed, as a component that

adds value to organic production and reduces losses in its peak periods. Furthermore, information on the

impact of storage and processing technologies on the main quality parameters that specifically characterize

organic food is limited (Crichton, 2017; Kahl, 2014). In this way this paper has as main objective to debate

the actual knowledge on some postharvest technologies such as modified atmosphere packaging (MAP),

storage under controlled atmosphere conditions (CA) and some minimal processing technologies like drying

and freezing, technologies that can be applicable to organic fruits. Because these technologies are simple to

be approached and managed, have became increasingly applied in fruits storage, providing increased shelf

life for low costs. Otherwise, drying prevents both food spoilage and decay, allowing foods to be stored at

room temperature for long periods with minimal deterioration and simplify the handling of the products

through their reduction of weight and packaging volume (Moscetti et al., 2018). Considering all these

advantages, they might prove to be one of the most dominant preservation techniques in the twenty-first

century (Kirtil and Oztop, 2016).

Keywords: postharvest, shelf life, organic, fruits, technology

References

1. 1. Aghbashlo, M., Hosseinpour, S., Mujumdar, A.S., 2015. Application of artificial neural networks (ANNs) in drying technology: a comprehensive review. Dry. Technol. 33, 1397-

1462.

2. 2. Ceglie, F. G., Amodio, M. L., Colelli, G., 2016, Effect of organic production systems on quality and postharvest performance of horticultural produce. Horticulturae, 2 (4):1-7.

3. 3. Commission regulation (EC) No 889/2008 of 5 September 2008 http://ceres-cert.com/portal/fileadmin/externdocs/889_2008_compressed.pdf - Accesed at: 05.07.2018

4. 4. Crichton, S. Shrestha, L., Hurlbert, A., Sturm, B, 2017, Use of Hyperspectral Imaging for the Prediction of Moisture Content and Chromaticity of Raw and Pre-Treated Apple

Slices during Convection Drying, Drying Technology http://dx.doi.org/10.1080/07373937.2017.1356847

5. 5. El-Ramady et all., 2015, Postharvest Management of fruits and Vegetables Storage, Sustainable Agriculture Reviews, V. 15, IX, 407, p. 54, ISBN: 978-3-319-09131-0

6. 6. Ilić Z., Fallik E., Manojlović M., Kevrešan Ž., Mastilović J., 2018, Postharvest practices for organically grown products, Contemporany Agriculture, Vol. 67, no. 1, p. 71-80.

7. 7. Jedermann, R., Nicometo, M., Uysal, I., Lang, W., 2015, Reducing food losses by intelligent food logistics, Philosophical Transactions of the Royal Society A 372: article No.

20130302

8. 8. Kahl, J., Bodroza-Solarov, M., Busscher, N., Hajslova, J., Kneifel, W., Kokornaczyk, M. O., van Ruth, S., Schulzova, V. and Stolz, P., 2014, Status quo and future research

challenges on organic food quality determination with focus on laboratory methods, J. Sci. Food Agric., 94: 2595–2599. doi:10.1002/jsfa.6553

9. 9. Kirtil E. and Oztop M. H, 2016, Controlled and Modified Atmosphere Packaging, Reference Module in Food Science, Elsevier, https://doi.org/10.1016/B978-0-08-100596-

5.03376-X

10. 10. Liu, C., Liu, W., Lu, X., Chen, W., Yang, J., Zheng, L., 2016. Potential of Multispectral Imaging for Real-time Determination of Colour Change and Moisture Distribution in

Carrot Slices during Hot Air Dehydration, Food Chemistry. Elsevier Ltd.

11. 11. Moscetti R., Raponi F., Ferri S., Colantoni A., Monarca D., Massantini R., 2018, Real-time monitoring of organic apple (var. Gala) during hot-air drying using near-infrared

spectroscopy, Journal of Food Engineering, 222: 139-150, https://doi.org/10.1016/j.jfoodeng.2017.11.023.

12. 12. Nadian, M.H., Rafiee, S., Aghbashlo, M., Hosseinpour, S., Mohtasebi, S.S., 2015. Continuous real-time monitoring and neural network modeling of apple slices color changes

during hot air drying. Food Bioprod. Process 94, 263-274.

13. Watkins C. B., Nock J.E., 2012, Production guide for storage of organic fruits and vegetables, NYS IPM Publication No. 10,

https://ecommons.cornell.edu/bitstream/handle/1813/42885/organic-stored-fruit-veg-NYSIPM.pdfn

14. http://www.fao.org

Andreea Stan1, Oana-Crina Bujor1, Aurora Dobrin1, Liliana Bădulescu2

1Research Center for Studies of Food Quality and Agricultural Products, Bucharest
2University of Agronomic Sciences and Veterinary Medicine Bucharest

3h

5h

6h

Fresh apples

1h

MINIMAL PROCESSING  TECHNOLOGIES APPLICABLE FOR ORGANIC FRUIT

Harvesting
Preparation/

Packing

Cold storage 
CA/MA

Transportation 
Distribution

Retailing Home preparation

Consumption

Modified atmosphere (MA) storage refers to a change in the atmosphere around the

product, typically a reduction of oxygen levels from 21% in ambient air, and an increase in

carbon dioxide from 0.03% in ambient air. MA can be developed passively by product

respiration or by active means where desired gas composition is injected into a bag, often in

a package (MA packaging; MAP). Subsequently, the atmosphere in the bags is then a

function of factors such as product type and temperature that affect respiration rates,

permeability of the plastic film to oxygen and carbon dioxide diffusion, and the ratio of

product to the bag.

Worldwide, roughly one-third of fresh fruit and vegetables are lost because their quality has dropped below

an acceptance limit and, in light of the increasing world population, this is totally unacceptable (Jedermann

et al., 2015). Organic standards include a well-defined set of practices and a list of technical tools that are

permitted by regulation (Ceglie et al., 2016). Most synthetic inputs are prohibited for both producing and

handling agricultural and processed food products labeled as organic. Postharvest handling of organic

commodities raises a number of issues both in terms of allowed procedures and of their effectiveness in

maintaining quality of the produce (ILIĆ et all., 2018).

Controlled atmosphere (CA) is a subset of MA, but as the name suggests, the atmosphere around the product is

controlled. The control is by use of equipment such as nitrogen generators and carbon dioxide scrubbers. Each

commodity has a safe range of oxygen and carbon dioxide based on the tolerance of each to low oxygen and high

carbon dioxide, and these levels can be affected by growing region and by variety. Reducing oxygen concentrations

around fruits slows down respiration (carbon dioxide production) rates until a point known as the anaerobic

compensation point is reached, when carbon dioxide production is dramatically increase. This is associated with

fermentation and injurious accumulations of acetaldehyde and ethanol that result in damage.

Modified atmosphere (MA) 

Controlled atmosphere (CA) 

Normal atmosphere storage (NA) 

Summary of recommended CA or MA conditions during 

transport and/or storage of selected fruits , adapted after 

Watkins and Nock, 2012

Commodity Temperature (°C) CA

%O2 %CO2

Apple 0-5 1-2 0-3

Apricot 0-5 2-3 2-3

Blackberry 0-5 5-10 10-20

Blueberry 0-5 2-5 12-20

Cherry, sweet 0-5 3-10 10-15

Cranberry 2-5 1-2 0-5

Grape 0-5 2-5 1-3

Kiwifruit 0-5 1-2 3-5

Nectarine 0-5 1-2 3-5

Pear, European 0-5 1-3 0-3

Plum 0-5 1-2 0-5

Raspberry 0-5 5-10 15-20

Strawberry 0-5 5-10 15-20

Maximum storage life (days) in normal atmosphere storage (NA)

and controlled atmosphere (CA), adapted after El-Ramady, 2015

Commodity Maximum storage time (days)

Normal atmosphere

storage

Controlled

atmosphere

Apple (various) 200 300

Banana 14-21 42-56

Cherry (sweet) 14.21 28-35

Lime (Persian) 14-28 Juice loss, peel thickens

Mango (Haden) 14-21 No benefit

Papaya (Solo) 12 12+ (slight benefit)

Pear (Bartlett) 60 100

Strawberry 7 7+ (off-flavor)

Conclusions

 according to the Commission Regulation (EC) No 889/2008 all of these minimal processing technologies are

applicable for organic fruit

 the most suitable methods for preserving organic fruits should be studied in order to preserve bioactive

compounds, depending on the species and variety

Typical post harvest operations

POSTHARVEST TECHNOLOGIES APPLICABLE FOR 

ORGANIC FRUIT
Optimal postharvest treatments for fresh

fruits seek to slow down the physiological

processes of senescence and maturation, to

reduce/inhibit development of physiological

disorders, and to minimize the risk of

microbial growth and contamination.

Storage diseases are responsible for

substantial postharvest losses. Currently, the

most important means of maintaining

quality and prolonging the shelf life of

organic produce is low temperature storage,

as organic producers have no access to

chemical programs, unlike the growers and

storage operators of regular crops (ILIĆ et

all., 2018).

Among postharvest operations, drying is one of the oldest, typical,

effective and viable preservation processes throughout the world. It

consists of three main interlinked steps that can be summarized as: (1)

product formulation or treatment selection, (2) dehydration process

and (3) quality and properties assessment (Aghbashlo et al., 2015).

Drying prevents both food spoilage and decay through moisture

removal due to simultaneous heat and mass transfer, allowing foods to

be stored for long periods with minimal deterioration occurring

(Nadian et al., 2015). Moreover, drying is particularly effective in

enabling storability of food at room temperature and in simplifying

the handling of the products through their reduction of weight and

packaging volume (Liu et al., 2016).

Freezing preservation retains the quality

of agricultural products over long storage

periods. As a method of long-term

preservation for fruits and vegetables,

freezing is generally regarded as superior

to canning and dehydration, with respect

to retention in sensory attributes and

nutritive properties (FAO). The safety and

nutrition quality of frozen products are

emphasized when high quality raw

materials are used, good manufacturing

practices are employed in the preservation

process, and the products are kept in

accordance with specified temperatures.


