PROJECT TO IMPROVE STORAGE LIFE OF FRESH EXPORT BOYSENBERRIES
S Milligan  23 November 2009

Introduction

A member of Berryfruit Export NZ Ltd asked for my advice on a method to reduce free juice formation in, and if possible prolong life of, chilled boysenberries for export, based on my expertise in the food technology of gel formation and coatings.
Small scale quick benchtop trials were done using new season fresh blackberries to see if progress could be made to allow larger scale trials during the December 2009 berryfruit season.

Initial results:

- coating berries with a thin pectin or alginate gel skin while technically relatively easy and probably good for reducing juice release into packaging,  was found on trial to give a smooth glossy unnatural look to individual fruit [ think of toffee apples], and from experience was not expected to have a preservative effect.
- the use of normal chemical food preservatives [ potassium sorbate and sodium benzoate ] while expected to be effective was I personally thought unacceptable for marketing a fresh fruit to premium consumers. However it was useful as a control for comparing preservation effects of other treatments, at a level commercially used for holding chilled pasteurised fruit juice for several weeks.
- an extensive online search of newer technology for edible food coatings was done, showing a lot of research has been done worldwide on the use of a relatively new natural preservative, Chitosan and to a much lesser extent Aloe vera   [ see references on last page ]
NZ sources of these were found, some unsuitable for commercial use. In particular a new product from Botryzen NZ Ltd, a soluble chitosan called Armourzen approved for preharvest use in the grape industry, appears to have great potential
http://www.botryzen.co.nz/index2.htm
- very small scale trials were done of untreated, Armourzen treated, aloe vera treated and sorbate/benzoate treated berries held at room temperature to speed up decay [ 4 berries for each treatment, using 0.05% xanthan gum as spreader/sticker ].

Results indicate effort should be concentrated on Armourzen, a commercially available, regulatory approved, natural, well researched and apparently effective new fruit preservative.
- at concentrations much higher than Armourzen field spray schedules [ 0.14% a.i.] , but in line with overseas research work, Armourzen at 1%, 2% a.i. was found to be at least as good as sorbate/benzoate in preventing B.cinerea rot at room temperature.
See attached photos at 0, 3, 6 days. [ increase page scale to 200% for better detail ]

After 6 days at room temp untreated berries are covered in grey mould while the majority of sorbate and 1%, 2% chitosan treated berries are not.
-  The berries used were very ripe and had suffered some damage from local market punnet packing, with lower layers of fruit bruised. This may explain why not all berries at the same chitosan or sorbate level were equally well preserved.
Any damage is likely to reduce storage life despite preservative. I presume only premium quality firm fruit would be used in export packs, but if not already used, single layer individual pocket packs as widely used in the fruit industry would be highly desirable despite extra cost over punnets, to minimise damage.

- an extra twist on this for premium “natural” markets could be to make the trays biodegradable, even edible, and have them coated with chitosan also, prior to berries being inserted, so point-of-contact damage is controlled.
- some of the research work shows both pre harvest and post harvest application of chitosan is effective in combating storage rots. As a fragile fruit, it may be best to spray the plants in field the day before picking, allowing berries to dry off and so avoiding rehandling and rewetting of berries in the packhouse
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Conclusions to date:
I have asked Botryzen for more details including EU regulatory status, and if BENZL wish to take this further suggest a meeting with them in Nelson to discuss their know-how, set up trials on pre and post harvest sprays/dips, and perhaps discuss picking, packaging and packhouse handling options.
I am available, for the price of airfare, ex Wellington 2nd December or ex Tga the following week.
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References, small sample of what is online on chitosan use in fruit:
http://www.aseanbiotechnology.info/Abstract/21024015.pdf
Chitosan as a potential natural compound to control pre and postharvest diseases of horticultural commodities

Bautista-Banos,Hernandez-Lauzardo etc 2005

Abstract

Chitosan, a given name to a deacetylated form of chitin, is a natural biodegradable compound derived from crustaceous shells such as crabs and shrimps, whose main attributes corresponds to its polycationic nature. Chitosan has been proven to control numerous pre and postharvest diseases on various horticultural commodities. It has been reported that both soil and foliar plant pathogens fungal, bacterial and viral may be controlled by chitosan application. Microscopical observations indicate that chitosan has a direct effect on the morphology of the chitosan-treated microorganism reflecting its fungistatic or fungicidal potential. In addition to its direct microbial activity, other studies strongly suggest that chitosan induces a series of defence reactions correlated with enzymatic activities. Chitosan has been shown to increase the production of glucanohydrolases, phenolic compounds and synthesis of specific phytoalexins with antifungal activity, and also reduces macerating enzymes such as polygalacturonases, pectin metil esterase etc. In addition, chitosan induces structural barriers for example inducing the synthesis of lignin-like material. For some horticultural and ornamental commodities, chitosan increased harvested yield. Due to its ability to form a semipermeable coating, chitosan extends the shelf life of treated fruit and vegetables by minimizing the rate of respiration and reducing water loss. As a nontoxic biodegradable material, as well as an elicitor, chitosan has the potential to become a new class of plant protectant, assisting towards the goal of sustainable agriculture.
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http://www3.interscience.wiley.com/journal/118909794/abstract?CRETRY=1&SRETRY=0

Effects of Pre- and Postharvest Chitosan Treatments to Control Storage Grey Mold of Table Grapes

G. Romanazzi 2 , F. Nigro 1 , A. Ippolito 1 , D. DiVenere 3 , M. Salerno 1 
  1 Authors Nigro, Ippolito, and Salerno are with the Dipartimento di Protezione delle Piante e Microbiologia Applicata, University of Bari, Via Orabona, 4 - 70126 Bari, Italy.   2 Author Romanazzi is with the Dipartimento di Biotecnologie Agrarie ed Ambientali, Via Brecce Biance, 60100, Aricona, Italy.   3 Author Di Venere is with the Istituto sull'Orticoltura Industriale-CNR, Via Orabona, 4-70126 Bari, Italy. Direct inquiries to author Salerno (:salerno@agr.uniba.it). 
Copyright 2002 by the Institute of Food Technologists

ABSTRACT: The effectiveness of pre- and postharvest treatments with chitosan (0.1, 0.5, and 1.0%) to control Botrytis cinerea on table grapes was investigated. In postharvest treatments, small bunches dipped in chitosan solutions and inoculated with the pathogen showed a reduction of incidence, severity, and nesting of grey mold, in comparison with the control. Single berries artificially wounded, treated with the polymer, and inoculated with B. cinerea showed a reduced percentage of infected berries and lesion dia. Higher chitosan concentrations demonstrated greater decay reduction. All preharvest treatments significantly reduced the incidence of grey mold, as compared to the control. Table grapes treated with 1.0% chitosan showed a significant increase of phenylalanine ammonia-lyase (PAL) activity. Consequently, besides a direct activity against B. cinerea, chitosan produces other effects contributing to reduce decay.
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Preharvest Chitosan and Postharvest UV Irradiation Treatments Suppress Gray Mold of Table Grapes

G. RomanazziUnited States Department of Agriculture-Agricultural Research Service, Horticultural Crops Research Laboratory, San Joaquin Valley Agricultural Sciences Center, Parlier, CA 93648, Institute for Adriatic Crops, 21000 Split, Croatia; and J. L. Smilanick, , Department of Environmental and Crop Sciences, Marche Polytechnic University, 60131 Ancona, Italy; F. Mlikota Gabler

The effectiveness of chitosan treatment of table grapes, alone or in combination with ultraviolet-C (UV-C) radiation, to control postharvest gray mold caused by Botrytis cinerea, was determined in California, United States. The influence of these treatments on catechin and resveratrol contents and chitinase activity in grape berry skins also was assessed. Clusters of cvs. Thompson Seedless, Autumn Black, and Emperor were sprayed in the vineyard with 1% chitosan, then harvested daily for 5 days. Promptly after harvest, they were inoculated with B. cinerea. Decay incidence and disease severity were significantly reduced by chitosan, which was most effective on berries harvested 1 or 2 days after treatment. In another experiment, grape berries were sprayed in the vineyard with chitosan, harvested 2 days later, irradiated for 5 min with UV-C (0.36 J/cm2), and inoculated with B. cinerea 2 days later. Combined chitosan and UV-C treatments applied to cv. Autumn Black or selection B36-55 were synergistic in reducing gray mold incidence and severity compared with either treatment alone. Preharvest chitosan treatment increased neither concentration of catechin or resveratrol nor activity of chitinase in berry skin. Conversely, UV-C irradiation, alone or combined with chitosan treatment, induced catechin in cv. Autumn Black berries and trans-resveratrol in both cv. Autumn Black and selection B36-55.
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Page 5

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TBJ-4118B26-4&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=38e63bc1b51f5ea9b954d98d1b113223
Effect of pre-harvest chitosan sprays on post-harvest infection by Botrytis cinerea and quality of strawberry fruit 



References and further reading may be available for this article. To view references and further reading you must purchase this article.

M. V. Bhaskara Reddy, Khaled Belkacemi, Ronan Corcuff, François Castaigne and Joseph Arul

Department of Food Science and Nutrition and Horticultural Research Center, Laval University, Sainte-Foy, Que., Canada G1K 7P4   Available online 21 August 2000. 

Abstract

The effect of pre-harvest sprays of chitosan on post-harvest decay and quality of strawberries stored at 3 and 13°C was investigated. Strawberry plants were sprayed with 2, 4 and 6 g l−1, chitosan solutions as the fruit were turning red. A second spray was performed after 10 days. Fruit were picked 5 and 10 days after each spray. Harvested fruit from chitosan sprayed plants were challenged with Botrytis cinerea. Chitosan sprays significantly reduced post-harvest fungal rot and maintained the keeping quality of the fruit compared with control. The incidence of decay decreased with increased chitosan concentration and increased with storage period and temperature. The second spray of chitosan extended the protective effect against decay of fruit from subsequent picks. Fruit from chitosan sprayed plants were firmer and ripened at a slower rate as indicated by anthocyanin content and titratable acidity than berries from non-treated plants. Chitosan sprays were not phytotoxic at all the concentrations tested. Chitosan sprays at 6 g l−1 concentration performed twice, 10 days apart, protected the fruit from decay and kept the fruit quality at an acceptable level throughout the storage period of 4 weeks in fruit stored at 3°C. The protective effect of chitosan sprays was more pronounced for fruit from pick 1 than pick 2. Kinetic data on decay and ripening characteristics provided quantitative evidence that chitosan compensates for higher storage temperature and protects against deterioration of lower quality fruit from the second harvest.
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http://tianlab.ibcas.ac.cn/04fbwz/2007/liujia-2007-PBT.pdf
Effects of Chitosan on control of postharvest diseases and physiological responses of tomato fruit

Jia Liu, Shiping Tian, Xianghong Meng, Yong Xu
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