Unit III. Chemical processing
	
[image: side-effects-chemical-food-preservatives]
Fig. 31 – Chemicals for processing
	Warm up

1.Answer the questions:
1. How long have people been using food preservatives? 
2. What are the most common traditional preservatives?
3. How do salt and sugar work in food?
4. Do food production companies use only one or several preservatives in food?



2. Practice the pronunciation of the following words: 
Syrup [ˈsɪrəp], chemical [ˈkɛmɪkəl], stale [steɪl], whereas [weəræz], pathogenic [ˌpæθəˈdʒenɪk], adequate [’ædɪkwɪt], throughout [θruːˈaʊt], hurdle [’hɜːdəl], chloride [ˈklɔːraɪd], sugar [ˈʃʊɡə], nitrates [ˈnaɪtreɪts], derive [dɪˈraɪv], emerge [ɪˈmɜːdʒ], antimicrobial [ˌæntaɪmaɪˈkroʊbiəl],  refine [rɪˈfaɪn], vinegar [ˈvɪnɪɡə], acid [ˈæsɪd], dilute [daɪˈluːt], solution [səˈluːʃən], ethanoic [ˌɛθəˈnəʊɪk], desiccate [ˈdɛsɪˌkeɪt], survive [səˈvaɪv], botulism [ˈbɒtjʊˌlɪzəm]. 

3. Put the words in the right order to make sentences. 
1. of, water, a syrup, in, a solution, is, a condiment, is, that, a viscous liquid, sugar,  consisting of.
2.  vomiting, cause, stale, can, stomach, such as, issues, and, diarrhea, food.
3. vegetables, like, nitrates, in, foods, small amounts, in, meats, processed, in larger amounts, and, in, healthy, are present.
4. olives, foods, higher, seaweed, chloride, include, amounts of, rye, tomatoes, and, lettuce, with, celery.
5.  canning, low-acid, are, common, the most, of, linked to, botulism, foods, home, sources.
6. quality, or, adequate, means, spoiled, food, that is not, contaminated, is, of, and, quantity, food, and, sufficient.
7. the U.S., food, throughout, and, manufacturing, are, production, dispersed, widely.
8. "sharper", food, are added, to, flavors, acids, make. 

Words and word combinations to be memorized:
	additive
	добавка

	maintain
	сохранять

	condiment
	приправа

	staling
	черствение

	oxidation
	окисление

	hurdle technology
	барьерная технология

	promising
	перспективный

	vinegar
	уксус

	pickle
	мариновать

	solution
	раствор

	dessication
	удаление влаги

	compound
	химическое соединение

	contamination
	загрязнение

	poisoning
	отравление

	curing
	заготовка; соление; сушение; копчение; вяленье


[image: Люди просматривают цифровые гаджеты — стоковое фото]Read the text and translate it into Russian.

Text A Traditional and Promising Antimicrobials
	 Additives are used in foods to preserve, flavour, colour, texturize or to make the food more nutritious. Preservatives are used to prevent either chemical or biological deterioration of foods. Chemical deterioration includes browning, oxidation and staling, whereas biological deterioration includes growth of either spoilage organisms or pathogenic bacteria in the foods.
Safe foods with a long shelf-life and good eating quality throughout the shelf-life are only possible to achieve by using the hurdle technology.
The basic point of hurdle technology is that one single preservative in high concentration is not adequate to prevent the food from deteriorating and at the same time maintaining a good eating quality. Therefore, multiple preservatives used in smaller quantities. Chemical and bio-chemical preservatives are not the only aspects of the hurdle concept. Factors like temperature and modified atmosphere packaging also play very important roles.
There are classic preservatives such as sodium chloride, sugar, and nitrates/nitrites, as well as promising antimicrobials such as organic acids, antimicrobial enzymes, chitin/chitosan, nisin, lactoferrin, plant-derived antimicrobials, ozone, reuterin, electrolysed water and other emerging hurdles that do not belong in any of these categories.
Sugar
Some foods, like fruits and vegetables, can be preserved by taking advantage of the chemistry of sugar. Sugar is a good chemical preservative because it helps prevent microbial growth and can easily be prepared from various organic sources like sugarcane, honey, and refined crystal sugar. For example, fresh fruits, such as berries and apples, can either be preserved in sugar syrup or made into jams.
Vinegar
Vinegar is another common chemical that has been used for millennia to preserve food. Using vinegar to preserve food items like vegetables is called pickling. Vinegar is actually a dilute solution of ethanoic acid, more commonly known as acetic acid. This is what makes vinegar such an effective antimicrobial agent: the acidity of the acetic acid in this household condiment prevents bacteria from multiplying, thereby stopping the decomposition process.
Salts
Table salt, or sodium chloride, is one of the most common chemicals used in food preservation. Virtually all cultures from ancient times to the present day have used mineral or sea salt to preserve food. The main principle behind food preservation using salt is desiccation through osmotic pressure, where the water inside the cells of food like fruit or meat is absorbed by the salt. Most bacteria cannot grow in an environment with high salt concentration because the salt draws all the water out, and, like every other living organism, bacteria need water to survive.
There are other types of salts, like nitrite compounds that help preserve food by killing specific bacteria. For instance, nitrites kill Clostridium botulinum in cured meat products, preventing botulism or food contamination and poisoning due to the accumulation of toxic metabolic products from the bacteria.
Modern and industrial levels of preserving food, like canning and meat curing, typically involve three types of chemical preservatives:
1. Benzoates (such as sodium benzoate);
2. Nitrites (such as sodium nitrite);
3. Sulphites (such as sulphur dioxide).

	[image: Dilute Hydrochloric Acid]
Fig. 32 – Acid 

[image: Home | National Honey Board]
Fig. 33 – Honey 

[image: Ягода HD обои скачать]
Fig. 34 – Berries

[image: White Vinegar On Wooden Table Top Stock Photo (Edit Now) 528721780]
Fig. 35 – Vinegar

[image: Dry adjika seasoning Stock Photo by Nikolaydonetsk | PhotoDune]
Fig. 36 – Condiments 

[image: When Bacteria Multiply]
Fig. 37 – Multiplication of bacteria

[image: Cured Meat Varieties - meatblog.net]
Fig. 38 – Cured meat

[image: Avoid food poisoning during monsoon with these simple tips | Lifestyle  News,The Indian Express]
Fig. 39 – Food poisoning



Sources: Emerging Technologies for Food Processing. Ed. by D. Sun. Elsevier Ltd. 2005. P. 387-396; URL: https://www.reagent.co.uk/chemical-methods-of-food-preservation .

[image: Концептуальный почерк, показывающий понимание. Деловая фотовыставка Know Perceive the meaning of something
. — стоковое фото] 3.1. Answer the questions to the text.
1. What are the examples of chemical and biological deterioration?
2. Why is vinegar used as a food preservative?
3. Why can’t bacteria grow in the presence of salt?
4. Are enzymes used as food preservatives?

3.2.  Make terms by matching the words 1 – 10 with the words A – J.
	1. food 
	
	A
	curing

	2. pathogenic 
	
	B
	chloride

	3. hurdle 
	
	C
	pressure

	4. osmotic 
	
	D
	sugar

	5. meat 
	
	E 
	contamination

	6. sodium 
	
	F
	agent

	7. refined 
	
	G
	process

	8. acetic 
	
	H
	technology

	9. decomposition 
	
	I
	acid

	10. antimicrobial 
	
	J
	bacteria



What do they denote? Explain their meanings in English.
Use these word combinations in the following sentences: 
1. Foodborne illness (commonly known as food poisoning) is often caused by consuming food contaminated by ___________ and/or their toxins, parasites, viruses, chemicals, or other agents.
2. In this chapter we concentrate on _______________ by microorganisms, chemicals, and physiological factors.
3. _______________ are drugs, chemicals or other substances that are capable of acting by two modes either kill (microbiocidal) or slow the growth of microbes (microbiostatic).
4. ___________ involves the combination of a number of milder preservation factors to achieve an enhanced level of product quality, safety, and stability.
5. A common acid used as preservative is ______________, which is used to stop bacterial growth in dressings, sauces, cheese and pickles.
6. Table salt or ____________ is a common preservative because it is non-toxic, inexpensive, and tastes good. However, other types of salt also work to preserve food, including other chlorides, nitrates, and phosphates.
7. Drying is one of the oldest techniques used to hamper the ___________ .
[image: Vocabulary Dictionary Book Education Business Concept. Glossary Language School English Knowledge.] 3.3. Match up the terms on the left with the definitions on the right. Make up your own sentences using these words.

	1.  Benzoates
	a)   to cause to undergo a process in which one substance, usually a liquid or gas, permeates into or is dissolved by a liquid or solid

	2.  Absorb
	b)   to preserve food in a liquid, such as vinegar, brine, etc.

	3.  Poisoning 
	c)   a substance such as salt, pepper, or mustard that you add to food when you eat it in order to improve the flavour.

	4.  Survive 
	d)   any salts or esters of benzoic acid, containing the group C6 H5 COO– or the ion C6H5COO–

	5.  Pickle
	e)   a sweet liquid made by cooking sugar with water, and sometimes with fruit juice as well.

	6.  Condiment
	f)   a sweet substance that is used to make food and drinks sweet. It is usually in the form of small white or brown crystals.

	7.  Multiply 
	g)  harm to the body resulting from exposure to poison.

	8.  Sugar
	h)   to make or become hard, musty, or dry from being kept too long.

	9.  Promising
	i)   any of various small edible fruits.

	10.  Stale
	[bookmark: _Toc86271178]j)   able to cause disease in a person, animal, or plant.

	11.  Berry
	k)   the length of time that it can be kept in a shop or at home before it becomes too old to sell or use.

	12.  Syrup
	l)   1. to continue in existence or use after (a passage of time, an adversity, etc); 2. to continue to function after (a difficult or traumatic experience); 3. endure.

	13.  Oxidation
	m)   showing signs of favourable development or future success.

	14.  Shelf-life
	n)   a process in which a chemical substance changes because of the addition of oxygen.

	15. Pathogenic 
	o)   to increase or cause to increase in number, quantity, or degree



3.4. Fill in the table. Use as many word-forming affixes as possible.
	Verb
	Noun
	Adjective | Participle I

	preserve
	
	

	
	oxide
	

	
	
	edible

	dilute
	
	

	
	acid
	

	
	
	soluble

	spoil
	
	

	
	pressure
	

	
	
	promising

	compose
	
	

	
	microbe
	

	
	
	preventive


In what way are these words connected with the topic under consideration?

3.5. Join two sentence halves. Translate the sentences.
	1. By acting as a humectant (maintaining and stabilizing the water content in foods) sugar helps to prevent 
	A. antimicrobial compound that is added to everything from bacon to carbonated drinks.

	2. One of the biggest benefits of preservatives 
	B. through the process of osmosis.

	3. In chemical pickling, the food is placed in an edible 
	C. is increased food safety.

	4. The preservative mechanism of organic acids is often explained by the antimicrobial effect 
	D. in honey forces the water out of any yeast or bacteria cells that could otherwise contaminate the food.

	5. The most commonly used bio-preservatives are essential oils, herbs and spices, vinegar, fermentation and sugar and salt, which exhibit growth 
	E. microorganisms and effectively preserving the vegetables by preventing spoilage.

	6. Ascorbic acid is a powerful antioxidant and
	F. inhibition of various microorganisms when added at different concentrations.

	7. The acetic acid contained in the vinegar increases the acidity of the vegetables, killing off any
	G. growth while increasing the flavor and giving the meat a red or pink color.

	8. Salting or curing draws moisture from a substance 
	H. liquid that inhibits or kills bacteria and other micro-organisms.

	9. In ancient times, honey was used as a food preservative. It works as a preservative because the high concentration of sugar 
	I. of the undissociated acid molecule and its energy depletion of the living cell.

	10. We add synthetic and naturally derived nitrates and nitrites to many meat products such as hotdogs, bacon, sausages, and more to protect the food from harmful bacterial 
	J. or slow the growth of bacteria, moulds and yeast in food like jam and preserves, thus prolonging the shelf life of many foods preserving their characteristics.


Finish the given sentences using your active vocabulary.
1. People began to use food preservatives…
2. The most widespread preservatives used in modern households are…
3. The main functions of food preservatives are…
4. Osmosis implies…
5. According to hurdle technology…

3.6. Put the questions to the words and word groups in italics. Translate the text.
Acetic acid is a widely used preservative in food1, although it has a pungent2 odour and taste. Therefore it is either used in very low concentrations3, or in foods where its flavour and taste are acceptable (canned fruit and vegetables, mayonnaise, salad dressings, mustard, ketchup and marinades for meat, poultry and fish). During the last decade4, acetic acid in low concentrations has become a common hurdle in meat products. It is often produced directly5 in the foods from lactic acid bacteria6, for example in pickles and fermented milk products. Compared to other organic7 acids it has a rather high pK (4.75) making it suitable for low acid foods. Acetic acid seems to be a better inhibitor of bacteria8 than of yeasts and moulds, although it has been found effective against specific bread moulds.
Source: Source: Emerging Technologies for Food Processing. Ed. D. Sun. Elsevier Ltd. 2005. P. 387-396.

3.7. Describe the following picture using your active vocabulary and comparative constructions.
Antimicrobial activities of organic acids and esters on bacteria, yeasts and molds, other than those caused by acidification.
[image: ]
3.8. Fill in the gaps with the derivatives of the words in the right column.
	Citric acid
Citric acid is the most _________ used acid in the food industry. Citric acid is water ________ and enhances the flavour of citrus-based foods. Citric acid has ___________ properties due to its acidulation, but it is also used as an antioxidant indirectly by chelating metal ions that catalyses ________. Foods preserved with citric acid include tomato juice, ice cream, sherbets, beverages, salad ____________, jams and jellies. 
In addition to the antimicrobial effect of citric acid by ___________ the pH, studies have indicated that the chelating effect of citric acid also _________ bacteria.
By chelating or __________ metal ions, the substrate for bacterial growth is diminished in the food, thus influencing growth.
__________, the acid seemed to reduce the sensory quality of the product.
	
wide 
solution

microbe

oxidize

dress

low
inhibitor

bind

grow
fortune



Source: http://www.invest-in-usa.org/industries/3/food-processing

[image: Слушай, слушай и понимай слова в цикле из трех стрел — стоковое фото]3.9. a) Study the following information from Food Standards Agency website and say how food additives are grouped. 

[bookmark: _Toc86271179]Different types of food additives

[bookmark: _Toc86271180]Food additives are grouped by what they do. The additives that you are most likely to come across on food labels are:
· antioxidants – these stop food becoming rancid or changing colour by reducing the chance of fats combining with oxygen
· colours
· emulsifiers, stabilisers, gelling agents and thickeners – these help to mix or thicken ingredients
· preservatives – used to keep food safer for longer
· sweeteners – including intense sweeteners like stevia and aspartame which are many times sweeter than sugar

b) Watch the video ‘Food Additives: What You need to Know’ released by Food Standards Agency and answer the following questions:
1. What are the reasons which make food producers add chemicals into food?
2. Do such chemicals exist in nature? Give the examples.
3. How are food additives grouped?
4. Are food additives thoroughly studied before they are used?
5. Are there any regulations controlling the usage of food additives?
6. Where can we find information about the additives?

Source: Food Standards Agency website. URL: https://www.food.gov.uk/safety-hygiene/food-additives

b) Study Vocabulary and watch the video ‘Preservation’ and answer the following questions:
1. How much food do Australian households waste every year? How can Australians deal with this issue?
2.  What types of food spoilage are there? What each of them involves?
3.  Which factors influence the rate of spoilage?
4. Which methods of food preservation did ancient people use in Rome and Egypt?
5.  What food preservation techniques are used nowadays?
6.  Which antimicrobial preservatives are mentioned in the video?
7. How does potassium sorbate inhibit pathogenic activity?
8. How does oxygen influence food? How can we stop oxidation process?
9. Do preservatives have negative effect on people?

Vocabulary
	Urgent problem - актуальный вопрос; остро стоящая проблема
Worth - имеющий ценность или стоимость
Garbage truck – мусоровоз
Combat – противодействовать
Crunchy – хрупкий; хрустящий
Rather – скорее; вернее
Fatty acids – жирные кислоты
Deleterious – вредоносный; пагубный
Sour – кислый
Inhibit – препятствовать; подавлять
Krebs cycle – цикл трикарбоновых кислот (циклический многостадийный процесс окисления в бактериях и митохондриях трикарбоновых кислот до углекислого газа и воды с выделением необходимой для жизнедеятельности энергии)
Permeability – проницаемость; проходимость
Susceptible to – чууствительный к
Spores germination – прорастание спор
In conjunction with – параллельно с; одновременно
Eliminate – исключать; устранять
Natural decay – естественный распад
Fungus – грибок
Bottom row – нижний ряд
Right-most – крайний справа
Occur – случаться; происходить
Expose to – подвергать действию
Seize – задерживать
Double bond – двойная связь
Saturated – насыщенный
Release – высвобождать; выпускать
Volatile – летучее вещество
Aldehyde [ˈældɪˌhaɪd] – альдегид
Undesirable characteristic – нежелательное свойство
Rancidity – прогорклость
Foul – неприятный; гнилостный
Spleen – селезенка
Adrenal glands – надпочечники
	[image: 3D model low-poly garbage truck - TurboSquid 1660026]
Fig. 40 – Garbage truck 

[image: Triangle shaped corn chips isolated on white background Stock Photo - Alamy]
Fig. 41 – Crunchy food

[image: Delete Red X Button PNG Picture | PNG All]
Fig. 42 – To eliminate

[image: Five Apples In A Row In Various States Of Decay Against White Background  Stock Photo, Picture And Royalty Free Image. Image 35868179.]

Fig. 43 – Natural decay
 
[image: Raoult&#39;s Law: Calculating Vapor Pressure of Volatile Solutions]
Fig. 44 – Volatile substance




c) Using the vocabulary above fill in the missing words:
1. Early humans probably discovered by accident that certain foods exposed ________ smoke seem to last longer than those that are not. Meats, fish, fowl, and cheese were among such foods.
2. Unsaturated fatty _____ are a component of the phospholipids in cell membranes and help maintain membrane fluidity.
3. Nisin is used in conjunction _______ other preservative measures to enhance product safety or quality.
4. Saturated fats have no double _______ in their chemical structure.
Food is an organic perishable substance, which is susceptible ___ spoilage due to microbial, chemical, or physical activities.
5. Citric acid in food is also crucial in the Krebs ________ of human metabolism, involving the oxidation of fats, proteins and carbohydrates.
6. Spore _____________ plays a key role in the first stage of food spoilage and food-borne infection, as it initiates the transfer from a dormant spore to the vegetative cell.

3.10. Sum up the main ideas of Text A and exercise 1.19.

3.11. Look at the following words and try to predict what Text B will be about.                                                                
Danger, obesity, artificial food preservatives, modern trends, flowers, herbs, phytochemicals, plant extracts, sensory properties, shelf life, suppress growth.

[image: Люди просматривают цифровые гаджеты — стоковое фото]3.12. a) Read Text B and translate it into Russian. Divide it into logical parts, entitle them.

Text B. No artificial preservatives
The role of scientists in the food industry is to develop food for consumers that is delicious, nutritious, and safe to eat. Quite possibly, the most important aspect of product development is ensuring that the product formula, processing and packaging work together to guarantee food safety.        Fig. 45 – Grocery store
Food antimicrobial preservatives may prevent the growth of microorganisms that decrease shelf life and threaten this safety.
[image: Ellen DeGeneres, Portia de Rossi, Shaun White, Shawn Mendes get behind  Shelf Engine | TechCrunch]Without these ingredients, many of the packaged food products we find in the grocery store would spoil before reaching the supermarket shelves, or worse, could support the growth of pathogens that cause foodborne illness. Common food antimicrobial preservatives that the food industry has relied on for decades, such as sorbates, benzoates, and sodium and potassium nitrite/nitrate, are derived from synthetic means and, therefore, are known as artificial preservatives.
Modern consumers are increasingly demanding food and beverages free from artificial ingredients to fit into their lifestyles. This demand has given rise to growing interest in replacing traditional food antimicrobial preservatives with those that are derived from natural sources. 		 
From a health perspective, artificial preservatives have been criticized for their various side effects, including gut diseases and obesity. However, replacement of preservatives is far from a simple process. There are numerous factors to consider in the processing of shelf-stable food products.
[image: Parts of a plant Royalty Free Vector Image - VectorStock]During food manufacturing, there are many chemical and microbial interactions that take place within the food system. These interactions include temperature, water activity, pH, competitive flora, preservatives, and Maillard reaction, amongst others. The overall aim is to effectively preserve food products and improve their shelf life. Therefore, by using an intelligent mix of additives, it is possible to improve not only the microbial stability and safety, but also the sensory and nutritional quality of a food product.                                                               Fig. 47 – Herbs
Currently plant-derived food preservatives are trending on the global market in the area of natural food preservatives.   			      In the early days, some of the natural preservatives, such as citrus fruit juices, salt, sugar and vinegar, were traditionally used to
preserve food. With the evolutionary changes, the food industry has been looking at using plants and their extracts as potential means to food preservation. 
Plant extracts are usually obtained from plant parts such as leaves, stems, ﬂowers, fruits, roots, barks, etc. Plants contain some chemical substances called phytochemicals that aﬀect the microbial, chemical and sensory qualities of foods. Qualitative and quantitative variations in the content of bioactive phytochemicals in plant extracts 
result in their    variable eﬀectiveness.   Fig. 46 – Flowering plant anatomy
These phytochemicals are categorized as polyphenols, ﬂavonoids, tannins, alkaloids, terpenoids, etc. 	 
[image: AeroGarden Gourmet Herb Seed Pod Kit (7 pod)]Plant extracts have long been used in foods as seasoning due to their unique ﬂavors. However, some extracts have a strong ﬂavor and this is a limiting factor for use because this may cause undesirable sensory properties in high 
concentration. Therefore, levels of these extracts should be optimized in foods. In fact, combinations of various plant extracts to use for their antimicrobial eﬃciency in low concentrations are recommended. Moreover, combined extracts are more eﬀective than individual use. Thus, various plant extracts possess antimicrobial activity against a range of bacteria, yeast and molds. They can also increase storage stability owing to the active compounds including phenols, alcohols, aldehydes, ketones, ethers, and hydrocarbons. Antimicrobial eﬀects of plant extracts derived from herbs, spices, vegetables, fruits have been reported by various researchers. 
Undoubtedly, there are many more natural herbal, animal or microbial additive ingredients that are waiting to be discovered beside the existing ones. Further research is needed to ﬁnd new natural preservatives, to identify their active ingredients, and to study the protective eﬀects on foods. In addition to these, it is also important to determine the appropriate concentrations that can be used in foods.
Sources: https://www.prescouter.com/2018/04/natural-alternatives-chemical-food-preservatives; https://www.researchgate.net/publication/328283201_Novel_natural_food_preservatives_and_applications_in_seafood_preservation; https://www.newfoodmagazine.com/article/124033/no-artificial-preservatives;  

Answer the questions to the text:
1. How can food preservatives be obtained?
2. Which parts of plant are used to obtain natural preservatives?
3. Are all artificial food additives safe?
4. Which properties do phytochemicals have?
5. Can phytochemicals be used in high concentrations? Why?
6. What types of pathogens can they kill / suppress?
7. Do fruit and flowers have phytochemicals?
8. Have scientists studied all properties of the existing natural preservatives?
9. What active compounds do plants contain?
10. Which chemical and microbial interactions take place inside food during its manufacturing?

3.13. Find words in Text B which mean the following.
1. a chemical that occurs naturally in a plant;
2. any organic compounds containing the group –CHO, they are oxidized to carboxylic acids and take part in many addition reactions; aldehydes
3. a kind of fungus which is used to make bread rise, and in making alcoholic drinks such as beer;
4. a value which shows how acid or alkaline the solution is. If it is less than 7 the solution is an acid, and if it is more than 7 the solution is an alkali;
5. the organ of a higher plant that anchors the rest of the plant in the ground, absorbs water and mineral salts from the soil, and does not bear leaves or buds;
6. salt, pepper, or other spices that are added to food to improve its flavor;
7. connected with the reception and transmission of sense impressions;
8. a preparation containing the active principle or concentrated essence of a material;
9. a plant whose leaves are used in cooking to add flavor to food, or as a medicine;
10. the strength of a solution, especially the amount of dissolved substance in a given volume of solvent, usually expressed in moles per cubic meter or cubic decimeter (liter);
11. consisting of or comprising a great number of units or individuals;
12. resistance to chemical decomposition.

3.14. Fill in the table with synonyms from Text B. Make up sentences using these words.

	Word
	Synonym
	Example

	a drink
	
	

	different
	
	

	 a component 
	
	

	to have 
	
	

	exceptional
	
	

	to obtain from
	
	

	tasty
	
	

	to determine
	
	

	artificial
	
	

	an increase
	
	

	to guarantee
	
	

	joint
	
	



3.15. Translate small texts containing the words from active vocabulary.
	1. Benzoic acid (BA) is a commonly used antimicrobial preservative in food and beverages, especially in carbonated beverages, as it presents its strongest antibacterial activity at pH 2.5–4.0. Benzoic acid has inhibitory effects on the proliferation of bacteria and yeasts, a major cause of food spoilage. Although the addition of BA can extend the shelf life of drinks and prevent nutritional losses, excessive intake of BA may cause diarrhea, abdominal pain, and other symptoms and even interfere with the intermediate metabolic processes of the body. Thus, the maximum allowed concentrations of benzoic acid in every kind of food are restricted by legislation. 
2. Essential oils are aromatic and volatile liquids extracted from plants. The chemicals in essential oils are secondary metabolites, which play an important role in plant defense as they often possess antimicrobial properties. The interest in essential oils and their application in food preservation has been amplified in recent years by an increasingly negative consumer perception of synthetic preservatives. The main obstacle for using essential oil constituents as food preservatives is that they are most often not potent enough as single components, and they cause negative organoleptic effects when added in sufficient amounts to provide an antimicrobial effect.
3. Sorbic acid is mainly used in foods in the forms of calcium, sodium or potassium sorbates. Calcium sorbate is tasteless and flavourless. Sorbates are mainly used as fungistats in products such as cheese, bakery products, fruit juices, beverages and salad dressing. In meat products they can function as antibotulinal agents, reducing the need for nitrite. Sorbates are primarily effective against yeasts and moulds, but can also be used against a range of bacteria, especially catalase-positive cocci, spore-forming bacteria and aerobes. Sorbic acid works best below pH 6.0 and is generally ineffective above pH 6.5. Between pH 4.0 and 6.0 sorbates are generally more effective than benzoates. The pK of sorbic acid is 4.80.
	[image: 15 Best Essential Oils for Colds &amp; Coughs, Per a Physician]
Fig. 48 – Essential oil

[image: Machinery-related mining deaths up in the U.S. | 2019-08-16 | ISHN]
Fig. 49 – To amplify

[image: DBS Bank: DBS Bank&#39;s FY18 net loss at Rs 533 crore - The Economic Times]
Fig. 50 – Loss

[image: Myth Breakers - Picking mould off bread is fine…right?]
Fig. 51 – Mold

[image: Recipe: 5 Unusual Salads For A Healthier You…. – Ibiene Magazine]
Fig. 52 – Salad dressing


[bookmark: _Toc86270988][bookmark: _Toc86271181]Sources: V.N. Kalpana. Preservatives in Beverages: Perception and Needs, 2019;
Emerging Technologies for Food Processing. Ed. D. Sun. Elsevier Ltd. 2005. P. 387-396.
3.16. Find 10 words from Exercise 1.15 in the puzzle.
	N
	D
	Y
	E
	A
	S
	T
	A
	V
	D
	A
	X
	Q

	U
	V
	S
	W
	U
	Q
	I
	B
	O
	I
	L
	N
	R

	E
	P
	O
	T
	E
	N
	T
	D
	L
	S
	U
	I
	E

	Q
	Y
	D
	U
	B
	J
	H
	O
	A
	I
	J
	O
	S

	B
	K
	I
	N
	H
	I
	B
	I
	T
	O
	R
	Y
	T

	L
	N
	U
	G
	O
	S
	A
	X
	I
	L
	J
	I
	R

	U
	I
	M
	O
	U
	L
	D
	N
	L
	V
	S
	U
	I

	S
	O
	R
	G
	A
	N
	O
	L
	E
	P
	T
	I
	C

	A
	W
	E
	P
	O
	T
	A
	S
	S
	I
	U
	M
	T


[image: https://image.winudf.com/v2/image/Y29tLmFuZHJvbW8uZGV2NjExOTk1LmFwcDU5MTk4MF9zY3JlZW5fMF8xeG8wdjN0dQ/screen-0.jpg?h=500&fakeurl=1&type=.jpg]3.17. Fill in the gaps with appropriate derivatives.
	 Common Dressing Additives
What kind of _________ are used in commercially prepared dressings? The list is long, but let's look at a few common ones.
Propylene glycol alginate is often used as a ________ and stabilizer in salad dressing. Originally derived from brown algae and mixed with a few other things, it is on the government's GRAS (generally recognized as safe) list but little long-term testing has been done. It may __________ the absorption of nutrients.
Xanthan Gum: Despite its rather alien-sounding name, xanthan gum is as natural as any other ___________ corn sugar polysaccharide you can think of. It derives its name from a strain of bacteria used during the fermentation process – the same bacteria __________ for causing black rot on broccoli, cauliflower and leafy vegetables. The bacteria form a slimy substance which acts as a natural stabilizer or thickener. When combined with corn sugar, the ____ process results in a colorless goo with properties similar to cornstarch. It is used in dressings to increase viscosity and create a quality known as pseudoplasticity. This means that when a product containing Xanthan gum is mixed or shaken it will thin out, but once the kinetic forces are removed, the _________ will thicken back up.
It makes salad dressing thick enough at rest in the bottle to keep the mixture fairly homogeneous, but ________ thins it so it can be easily poured. When it rests on the salad it thickens again, so it clings to the ingredients.
Despite the use of bacteria during processing, xanthan gum itself is not generally considered _________ to human skin or digestive systems.
Sodium benzoate is a preservative to inhibit bacteria and fungi under ________ conditions. It is used in ______ foods such as salad dressings, __________ drinks, jams and fruit juices. It provides a "tangy" taste.
Research published in 2007 for the UK's Food Standards Agency suggests that sodium benzoate with certain mixtures of artificial food colors is linked to __________ behavior and decreased intelligence in children. More study is pending.
	
add


thick



inhibitor


fermentation


responsibility


digest





mix

shaking



harm


acid
carbon



hyperactivity



Source: https://delishably.com/sauces-preserves/Discussing-Distressing-Dressings

3.18. Study the picture on the next page and discuss the preservatives a typical breakfast may contain.

3.19. Prepare a short report about the hidden dangers of food preservatives.
[image: https://i.pinimg.com/originals/7c/65/8b/7c658b4c19685111f09d24a74db67b84.png]

3.20. Write an essay on the topic “Current trends in using food preservatives” (300-350 words).

[image: What&#39;s in your breakfast? - Health &amp; Wellbeing]
Source: ABC Health and Well-being Website. 
URL: https://www.abc.net.au/health/features/stories/2013/02/14/food-additives-breakfast.htm
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Table 15.1 Antimicrobial activities of organic acids and esters on

bacteria, yeasts and moulds, other than those caused by acidification

Bacteria
Acetic acid et
Propionic acid 4FaF
Lactic acid 4FaF
Sorbic acid 4FaF
Benzoic acid qFaFar
Parabens (p-hydroxybenzoic acid ester) +++
Citric acid 4FaF
Malic acid 4=
Fumaric acid qFaFar
Tartaric acid =
Adipic acid =

Glucono-delta-lactone =

Yeasts

++
+++

+++

+++
+++

Moulds

4
+++

+++
+++
+++

db b db &

"+ ++: good antimicrobial effect; ++: moderate antimicrobial effect;
+: little antimicrobial effect; —: no antimicrobial effect.
Modified from Barbosa-Canovas et al. (1997); Doores (1993); Eklund

(1989).
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Flowering Plant (Angiosperm) Anatomy
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What's in

your...

breakfast

Typical additives found in breakfast foods:

[ Ascorbic acid (vitamin C) (300) |

it e

C

| Azorubine or Carmoisine (122)

Calcium Propionate (262)

Diacetyltartaric and fatty acic
esters of glycerol (472¢)

Additives explaine

Sodium benzoate

21t orE2n
-Acts s a presenvative that infibits
microbial growth

Found in: juice, pickes,
condiments, soft drink

Concems:
- Southampton Study linked itto
hyperactivityin children

~When added to drinks also
containing ascorbic acid (naturally
oceurring or as addiive 300),
sodium benzoate can lead to the
formation of benzene, a known
cartinagen. However, FSANZ says
exposure to benzene in drinks is
minor when compared to exposure
from other sources, such as air
pollution

Ascorbic acid (vitamin C)

- 300 or E300 (it can also be found
in naturally occurring foods, such
as frits and vegstables )

-Acts s an antioxidant and helps
prevent oxidation that makes some
fonds brown

Found in: jam, beer, tinned foods.

Pectin

- E number 440
- Naturally occuring in a varisty of
s and vegetables
- Used as a thickener

Found in: jam, jellies, confectionary,
juices,

Citric acid

-330
- Helps prevent oxidation that
makes some foods brown

Found in:jam, finned fruts and
vegstables

Calcium Propionate

282
- Presenvative, that prevents mould
arowth on bread and is most
heavily used in humid, tropical
areas.

Found in: same bread and bread
products.

Cancerns: Anecdotal reports of
links to migraines, and behavioural
problems

Azorubine or Carmoisine

- Colouring number 122
- Red food calouring

Found in: jam, preserves,
elies, drinks

Concerns: Southhampton
Study linked itto hyperactivty in
children.

Diacetyltartaric and fatty
acid esters of glycerol

- E number 472¢
- Improve the texture and
crumb

Found in: bread and cakes
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