
TECHNOLOGICAL MEANS USED FOR INCREASING THE DURATION OF BIOLOGICAL STABILITY OF FOOD PRODUCTS  
(summary)


The theme of this doctoral dissertation – „Technological means used for increasing the duration of biological stability of food products” has been chosen because the Romanian food industry represents 14% of the total industrial production of the country (18% of the total manufacturing industry), and its production value increased by 43,5% in december 2004 compared to 2000 (in  comparison with the increase of 25% in the total manufacturing industry) in real terms.
This process already manifestested pregnantly in the Romanian food industry and one of the fundamental questions is what practical impact will have this process on Romanian market and especially on the process of effective formulation and implementation of competitive strategies and marketing strategies of Romanian societies.
Food industry is a complex, global collective business which includes: local, regional, national and international regulations regarding food production and commercialization, including food quality and security, but also activities of industrial lobbying, academical, vocational education and consultancy, research and development in the field of alimentary technology, financial services, production, agriculture, food processing, marketing: the promotion of existing products, but also of those new which have appeared, public opinion, etc., distribution (storage, transportation, logistics) retail: supermarket chains or individual stores, directly towards the consumer, restaurants, fast-food services.
This theme has been chosen because the potential of the pathogens presence in foods and their prevention and control by modern technological methods represent a continuous preoccupation of players in the global alimentary market. 

The paper is presented in 230 pages and has the following structure:

Chap. 1. The actual stage of researches regarding the means by which the period of biological stability of vegetable food products can increase
Chap. 2. The goal of the paper. Reaserch objectives. Means of working and the material used. 
Chap. 3. The results obtained and their interpretation. 

Chap. 4. General conclusions and recommendations.
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Chapter 1 presents aspects regarding microorganisms which influence the biological stability of vegetable food products, the spread of microorganisms in nature and the microbiological modifications which appear at vegetable food products (spoilage microorganisms).

Spoilage microorganisms belonging to general microbiota sometimes spontaneous are always present in unprocessed foods; pathogens may be present in raw materials recently harvested or may be contaminants of the environment, in any stage, during handling or processing. 
Spoilage microorganisms group includes bacteria, yeasts and moulds which give undesirable changes in sensory and nutritional qualities of foods (flavour, smell, taste, colour, texture, consistency changes). Food microbial spoilage is a competitive process between bacteria, yeasts and moulds (Walker H.W, 1977).
Fast-food restaurants become more and more profitable. Speculating the tendency of many Romanians to consume ready-to-eat food during the day because of the almost permanent time crisis, fast-food chains have expanded rapidly in recent years. The change of the rhythm of life of big cities inhabitants, but also their habits, the increase of the purchasing power, the appearance of a middle-class are the main explanations for the increase of fast-food consumers. On the other hand, another factor which supported the expansion of the food-service segment has been the development of modern trade. Hypermarkets and shopping malls proved to be opportunities appreciated and taken into account in the development plans by national and multinational chains.
Consumers ask for fresh, new and less unprocessed products. In order to please the 21st century consumer, food industry is prepared to use new double purpose technologies: for offering new attributes to the quality, according to the consumer requirements and for guaranteeing completely the security of the product consumed.

Besides traditional preservation methods – thermal treatments, salting, drying – new methods of production and packing will appear with a view to extend the preservation duration of the product and the freshness of perishable products.
Chapter 2 contains the goal of the paper, reaserch objectives, working methods and the material used. Considering market requirements in comparison with some vegetable food products as ketchup, mustard, horseradish paste and tomato sauce and the necessity of a bigger duration of biological stability which has to be assured until these products are consumed, we proprosed that, during 2002-2007, we identify the means by which we make such products of certain quality and with the assurance of a biological stability for a long period of time.
For materializing the research program we have established as objectives:

· determining microbial load of raw materials used for the production of ketchup, mustard, horseradish paste and tomate sauce;

· determining microbial load after every technological stage that raw material gets through til the end product;
· identifying critical control points from the technological process when the ketchup, mustard, horseradish paste and tomato sauce is produced.
This chapter describes raw materials used for obtaining the products which are the objective of this study, and the conditions of admissibility so that these products can be consumed.
For making ketchup are used:  tomato paste, tomato flavour, mix spicery (garlic and chili extract), universal extra spicy, pepper, caraway, water, vinegar, sugar, corn starch, preservative (potassium sorbate and sodium benzoate) intended for alimentation and catering products.
The raw materials used for preparing the mustard are: ground mustard seeds with just a drop of water, vinegar, salt, sugar, spicery (universal extra spicy, pepper, and pigment), horseradish flavour, intended for alimentation.
For obtaining the horseradish paste the following are used as raw materials: shucked and rasped horseradish roots, water, vinegar, refined sunflower oil, sugar, thickening agent (xanthan gum), stabilizer (bimisan – carruba seed flour), iodised salt.
For making the tomato paste are used: tomato paste, water, sugar and spicery (red pepper, sweet pepper, parsley, basil), intended for alimentation.
For each product studied, i.e. ketchup, mustard, horseradish paste and tomato sauce is described the technological manufacturing process.  For identifying the microbiological modifications which have appeared at vegetable food products (spoilage microroganisms), the following analyses have been made: determination of organoleptic properties, soluble substances (soluble dry extract) – refractometric method, content of sodium chloride, determination of number of yeasts and moulds, mesophilic aerobic microroganisms, coliform bacteria, Escherichia coli, Staphilococus aureus, Bacillus cereus, sulfate-reducing bacteria, mould filaments).
Chapter 3 contains the results obtained and their interpretation for each objective proposed: microbial load of raw materials used for producing ketchup, mustard, horseradish paste and tomato sauce, the determination of microbial load after every technological stage that the raw material gets through til the end product. Each end product in part has been submitted to some treatments applied, which regard the increase of the duration of biological stability of food products. For the product ketchup tests with preservative (sodium benzoate and potassium sorbate) and without preservative are made, conditioned by different temperatures in order to be able to keep a check on the stability of this product in time.

For the product mustard tests with temperature variations have been made, from 40 to 85°C, because a temperature bigger than 50°C has a negative influence on the quality of the mustard because of the easy volatile mustard oil evaporation and enzyme destruction. The product horseradish paste has been submitted to some variations of temperature, being made tests with and without preservative (sodium metabisulfite).
For the tomato paste tests with preservative (sodium benzoate and potassium sorbate) and without preservative are made, conditioned by different temperatures in order to be able to keep a check on the stability and maintenance of this product in time in the parameters set.

 The third result of the objective proposed, i.e., the identification of critical control points is not satisfactory from the microbial load decrease point of view, but identifies and determines the potential risks, being applied therefore corrective actions when critical limits imposed are surpassed.
Chapter 4 presents general conclusions and recommendations regarding the means by which the priod of biological stability of vegetable food products can increase and the conclusions arrived at in the wake of reasearches made on products: ketchup, mustard, horseradish paste, tomato sauce.

Preservatives are used only when classical treatments, used for preservation, are not satisfactory for assuring the nutritional, sensorial (texture, smell, taste, colour) and sanitary quality.

 Classic preservatives are used mainly for:
· assuring sanitary security or food products innocuity by inhibating pathogenic bacteria, eventually present, which can cause alimentary toxic infections or intoxications by the toxines elaborated in food;

· assuring the stability of food products, which entails the maintenance of their sensorial and nutritional properties by inhibating spoilage microorganisms;

By the comparative analysis of tests 1 (ketchup with preservative – potassium sorbate and sodium benzoate), 2 (ketchup without preservative) during 2005-2006 and tests 3 (ketchup with preservative – potassium sorbate and sodium benzoate), 4 (ketchup without preservative) during 2006-2007 we can observe that tests 3 and 4 present a good microbiological stability, without surpassing maximum limits imposed, for a period of 6 months from the manufacturing date, compared to 9 months which represent the validity period of the product with preservative.
Mustard trials have been kept for a period of 6 months at different conditionings (storehouse with maximum temperature of 250C and maximum relative air humidity of 75%), room temperature – 21-230C, outside – 14-320C and refrigerator 4-60C). Although the trials which had good results from the microbiological point of view, (temperatures between 66 and 850C), they presented depreciated characteristics from the organoleptic point of view during monthly verifications. P1, P2 and P3 had sad colours, and the smell was not that specific to mustard, pungent, presenting too the water film at the surface.
Then, we have tried to obtain another method that leads to an increase of the stability duration, both biological and organoleptic. Mustard seeds, although they presented a microbial load of 4800 NTG /g and 1200 D+M/g, they have been boiled previously in vinegar for 30 minutes. A part of the seeds has been dryed in the drying chamber at the temperature 700C, and the other part has been introduced directly in the grinding mill at a revolution of 750 revolutions/minute.
Both mustard trials obtained both from wet seeds and those dryed at 700C had very good results from the microbiological point of view. They have been kept in the same storage conditions as the others, (storehouse with maximum temperature of 250C and maximum relative air humidity of 75%, room temperature – 21-230C, outside – 14-320C and refrigerator 4-60C), we have not found any depreciation of the qualities of the mustard during monthly verifications: colour – specific yellow, with brown fine points of mustard and spicery, homogeneous in all the mass of the product; consistency – fine paste, homogenous, onctuous; smell – nice, specific to the flavours used, without strange smell; taste – specific, without strange taste.
By the comparative analysis of tests for tomato paste sauce with or without preservative significant modifications between tests with preservative supplement and those without preservative are not presented.
For the products ketchup, horseradish paste and tomato paste sauce critical points in the flow sheet have been identified. These critical ponits identified, if they are not under severe control, they can become risks regarding product conformity or consumer safety.

For the product ketchup the following critical points have been identified: dosing preservatives, preparation stage II, pasteurization, dosing ketchup.

For the mustard, the points considered to be critical are: reception mustards seeds, preparation and homogenization mustard mash, dosing in jars and bottles.

The horseradish paste has three points considered to be critical: dosing horseradish, preparation stage II, homogenization horseradish paste.

For the tomato paste sauce the boiling and pasteurization stages within the flow sheet are identified to be critical points.

The identification of critical control points in the flow sheet represents, actually, keeping under control the quality parameters determined by the fact that their definition itself means risks elimination or reduction  until an acceptable level is achieved.
The conclusion is that in food industry the application of the HACCP concept, i.e. the identification of critical control points in the flow sheet respresents the most effficient method of production of foods secure for the consumption.
In Bibliography, 121 bibliographical sources are quoted, representing scientific papers which appeared in Romania and in the countries with great tradition in the field of the vegetables and fruits processing.

In the wake of researches made during 2005-2007 we came at the following conclusions:

· By the comparative analysis of tests for ketchup with preservative – potassium sorbate and sodium benzoate), and ketchup without preservative during 2005-2007 we can observe the fact that tests without preservative present a good microbiological stability, without surpasssing the maximum limits imposed for a period of 6 months from the manufacturing date, in comparison with 9 months which represent the validity period of the product with preservative. The final conclusion after these series of tests is that product is stable for 6 months, on condition of observing the manufacturing parameters imposed (temperature of pasteurization and time).
· The mustard trials obtained both from wet seeds and dryed seeds had very good results from the microbiological point of view and we have not found any depreciation of the qualities of the mustard during monthly verifications:  colour – specific yellow, with brown fine points of mustard and spicery, homogeneous in all the mass of the product; consistency – fine paste, homogenous, onctuous; smell – nice, specific to the flavours used, without strange smell; taste – specific, without strange taste.

· By the analysis of trials for horseradish paste during 2005-2006 we came at the conclusion that at this product, on which the dehydrated mustard has been used as ingredient and on which the preservative of sodium metabisulfite has been added as additive, we have not found significant modifications of organoleptic, physico-chemical and microbiological properties, presenting a good stability in time. In this event why shouldn’t we use E 225 (sodium metabisulfite - bimisan) which is a strong irritating preservative of the digestive system, when the characteristics of horseradish paste can be kept unmodified, for a long period of time and without this harmful additive?
· By the comparative analysis of tests for tomato paste sauce with and without preservative significant modifications between tests with preservative supplement and those without preservative are not presented, the conclusion being that they can be produced as well by observing the technological parameters imposed, sauces without supplements, the only impediment being that of the mentality of great players in the food industry and their education regarding the respect for the consumer.

The consumption for a long period of time of foods which have in their composition additives obtained synthetically submit the body to a chemical bombardment which affects internal organs. For protecting itself, this one will produce antibodies out of measure, which finally they participate to organs harm. In miserable events, the result of these processes is the irremediable destruction of the imunitary system and the appearance of some malign or benign tumors.
If we make an analysis of the consumer benefit regarding these products, not only an analysis of the processor who wants to keep a product (adding in this manner series of additives) on the market for a long period of time, we could come at a balance from both parties, without being unleashed this „war” between producers and consumers.







