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POSSIBLE STRATEGIES TO PREVENT LOSES AND FOOD WASTE. 
THE PARTICULAR CASE OF BAKED GOODS SECTOR
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In large companies within the food industry, where waste generation and losses are visible and initially may appear unavoidable, it is crucial to implement programs to prevent food loss and waste. On the other hand, the consumer behavior related to food waste is also of crucial importance due to the large amount of waste which is generated. These two directions, industrial processing, and consumers behavior, need to be critically analyzed to develop specific strategies to prevent food waste and loses. 
According to the scientific literature [1] the fight against consumers’ food waste, could be based on three basic pillars: (1) consumer awareness regarding its ability to avoid food waste, (2) foodbanks or consumer-led actions and (3) different strategies of the supply chain such as retailers’ actions. 
The Joint Research Center of the European Commission recently developed a framework for evaluating the initiatives designed to reduce food waste. The framework that supports the EU platform on food losses and food waste aims to identify best practices and further information sharing centered on food waste prevention activities. The best strategy to reduce food waste, according to the food waste prevention pyramid, is to avoid overproducing food, dispose of avoidable food waste, and utilize any excess food that is still fit for human consumption [2,3]. In this line, regulations specifically addressing food waste have been enacted in Italy and France, while Directive 2008/98/EC (EU, 2008) stated that the major priorities in waste management are prevention, reuse preparation, recycling, alternative recovery, and disposal. Other methods of preventing food waste include monitoring food waste as a critical performance indicator, discounting perishable products, donating food that is still edible to charities, and other methods relating to the retail industry [4].
When discussing potential methods to reduce food waste, technological solutions, such as the storage of final goods, should also be considered.
In the case of bread and other baked goods, by using particular packing materials such are low-density polyethylene, high density polyethylene and polypropylene, products will be protected against moisture that could hasten the development of spoilage [5,6]. It was also reported that the combination of modified atmosphere packaging and active packaging might be successfully used for extending the products shelf life. Additionally, adding an iron-based oxygen scavenger could work as an antibacterial agent, much like CO2, extending the shelf life of bread items [7]. Also, due to the presence of eugenol and citral compounds, antifungal sachets made from essential oils in microcapsules successfully could prevent the growth of mold and yeast [6]. 

From technological point of view, using sourdough extends the shelf life of baked products and improves the hygienic conditions for storage by reducing spoilage and staling. Exopolysaccharides, various enzymes, and antibacterial or bactericidal substances are formed as a result of sourdough fermentation with yeast and/or yeast and lactic acid bacteria in the production of bread, which increased the shelf life of the finished baked goods. By preventing stalling and causing a gradual decline in the characteristics of hardness and chewiness over time, enzymes such maltogenic amylase, amylase, and amylase lipase might also help extend the shelf life of bread [8].
Understanding the potential causes, as well as the strategies for decreasing food waste and loses in bakeries, helps to lower the expenses on the economy, the environment, and society. Thus, several methods of preventing food waste and loses during processing, packaging and transport of the flour products could be [9]:
1. Properly supervised production vicinity, elimination of damaged equipment, supervision over plastic and glass, elimination of dangerous items that may be potential sources of impurities.

2. Reduction, to the minimal possible extent, the presence of dangerous items, e.g., glasses and jewelry are not allowed in the production process, staples are not permitted to be use.

3. Employment of qualified employees. Medical check-ups of the employees prior to employment.

4. Training of employees. Observance of GHP and GMP by employees and controllers. Health and hygiene control before commencing work, ongoing supervision. Periodical supervision, particularly concerning the observance of hygiene principles by employees. Hair nets, hygiene training for employees.
5. Cleaning and disinfecting machinery and equipment according to the sanitary schedule in place, using proper agents and correct concentrations.

6. Supervision over machinery and equipment—inspections and overhauls scheduled according to operation and maintenance documentation.

7. Pest control, e.g., window nets, impenetrable building, insecticide lamps, preventative activities performed and supervised by outsourced pest control specialists.

8. Qualified supervising personnel for the technological process and training for this.

9. Control of technological parameters.

10. Supervision the packing and control before selling
11. Training for employees on handling and packing the goods.

12. Releasing safe, but reduced quality goods for sale (deformed, minimal defects, poorly shaped) at reduced prices.

13. Optimizing of manufactured amounts.
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