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BCTYII

Bignosigno mo IlporpamMu BUKIIaJaHHS aHTJIIACBKOT MOBHM JJia mpodeciiiHoro
ciniikyBanHa (2010 p.) BUBYEHHS 1HO3EMHOi MOBHU MOBHHHO PO3BUBATH MOBHY
KOMITETEHIIIIO CTYJEHTIB, a TaKOX CTpaTerii, HeoOXiaH1 Jig €()EeKTUBHOI ydacTi B
IpoIieCi HABUYaHHS Ta B CUTYAIlISIX MPO(ECITHOTO CIIKYBaHHS.

MeTtoauyHl BKa3iBKM OpIEHTOBAaHI Ha CTYJICHTIB OCBITHBO-KBaTi(iKaIlIHHOTO
piBHs MaricTp creniansHocTi 181 Xap4oBi TexHosorii AeHHOI GOpMHU HABYaHHS Ta
MaloTh Ha MeTi POPMyBaHHSA HABUYOK aHTIIOMOBHOTO MPO(ECIfHOTO CIIIKYBaHHS.

MeTtonuuHi BKa3iBKM € CKJIQJOBOI0 YAaCTHHOK HABYAIBHO-METOANYHOTO
KOMIUIEKCY 3 Jauchumunian  «lHo3emHa (aHrmiiichka) MoBa 3a mpodeciiHUM
CHpAMYBaHHSIM» 1, K TOTIOMDKHHUI 3aci0 HaBuaHHS, 3a0€3MEUyIOTh peasizalliio BCiX
[UJIed HaBYaHHS 1HO3EMHMX MOB: PO3BUTOK HABHYOK pO3YMIHHS ¥ aHami3y
OpUTIHAJIBHUX TEKCTIB Ha mpodeciiiHy TemMaTuKy, TMoJajblle 30arauyeHHs
CJIOBHMKOBOTO 3amacy CTYJEHTIB CY4YaCHOIO AaHTJIHCHKOI TEPMIHOJIOTTYHOIO
JIEKCUKOIO, BIIOCKOHAJICHHSI HABUYOK YCHOT'O Ta MUCEMHOTO MOBJICHHS, MEPEKIIaTy Ta
PO3yMIHHS OPUTIHATFHUX HAYKOBO-TIOMYJISIPHUX TEKCTIB 3 MPO(eCiiHOT TEMATHUKH.

HaBuanbHO-MeTOMYHE BUJAHHS 0a3yeTbcsd Ha JIEKCUYHOMY MaTepiali, IO
OXOIUTIOE TEPMIHOJIOTIIO, TOB’S3aHy 3 MaWOyTHHOIO MPOGECIHHO ISITBHICTIO
ctynenTiB. KoMyHIKaTUBHO CHpsIMOBaH1 BIpaBU PO3JLUIIB MOCIOHMKA 1MOOYI0BaHI Ha
ABTEHTUYHUX MaTepiajiax, 110, B LUIOMY, CIPUATUME €(PEKTUBHOMY OBOJIOAIHHIO
NpoQeciiHO 30pIEHTOBAHOI0 AHMIIMCHKOID MOBOKO 1 (DOPMYBaHHIO HABHUYOK
CaMOCTIITHO1 pOOOTH CTYJIEHTIB.

3aBIaHHs IS CaMOCTIMHOI pPOOOTH MICTSATH OpUTIHAIBHI TEKCTH, IO
B1J100pakar0Th HOBITHI TEHJICHLIIT Y PO3BUTKY Xap4YOBOi MPOMHUCIOBOCTI.



UNIT 1. FOOD PRESERVATION

Food spoilage is due to the growth of microorganisms in the food. In the course
of their development these produce, in some cases, harmless products, such as acetic
acid in sour milk or carbon dioxide and alcohol in bread dough made with yeast; in
others harmless but undesirable products, such as the flavour which mold imparts to
bread; while, in still other cases, harmful toxins are produced. Food preservation has
both hygienic and economic aspects. From the point of view hygiene, food is
preserved in order to prevent the formation of products which are harmful to the
body. Many essential but perishable foods are preserved for the purpose of
prolonging the period of availability. Oranges or tomatoes supply vitamin C from
January to January, Green vegetables as well as the more stable root vegetables can
be fresh or in cans at any time. Thanks to improved methods of food preservation, it
Is now possible for everyone at all times to have clean, wholesome food — a well-
balanced diet.

Microorganisms. For those who have studied bacteriology, the ravages of
food by microorganisms make an old story. In all living tissues microorganisms are
found which assist either in the growth of the plant or animal or in their decay. In
addition the air, water, and all other substances with which food comes in contact
contain microorganisms foreign to the natural food but capable of reacting the
solutions present in it.

Thus, any food is subject to either decay or spoilage by the growth of
microorganisms. Our study of microorganisms will confine itself to a description of
the different classes and the conditions which are favourable or unfavourable to their
growth.

There are three classes — molds, yeast, and bacteria. All are characterized by
their extremely minute size and their wide distribution. Microorganisms multiply
more rapidly at moderate temperatures — for the most part about 40 °C and their
growth is checked at very low temperatures.

Microorganisms may multiply in two ways. In one, a microorganism splits off
a part of itself which resembles the original organism in appearance and method of
reproduction. In the other, a rounded mass called a spore is developed, which is
unlike the parent form but will develop into a similar organism, provided the
conditions for growth are favourable. A spore differs from the microorganism from
which it comes in being more resistant to conditions unfavourable to growth.
Whereas most microorganisms are destroyed by boiling water, many types of spores
which have been held at high temperatures will later grow and multiply, when the
conditions of their environment become more favourable for growth. For this reason
spore-bearing organisms are more difficult to destroy than those which multiply by
simple cell division.

Molds. The conditions for the growth of mold are less rigid than for any other
class of microorganisms. For this reason we may find well-established settlements of
molds on almost any substances: they are found on acid foods, such as lemons,



oranges or tomatoes; on neutral foods, such as bread and meats; on sweets such as
jellies and jams; and on salty food such as bacon or ham.

Most molds are spore bearing. Spores are clearly visible as the coloured specks
which fringe the thread-like mold growth. The colour will vary with the kind of mold.
The more common mold has bluish-green spores, but others with black or red spores
are seen fairly often. Molds multiply most rapidly at temperatures varying from 20 to
35°C, and in damp, dark places in which there is little circulation of air. They will
multiply on any substance which contains carbon, hydrogen, and oxygen, whether
acid, neutral, or slightly alkaline. Molds may be destroyed or their growth checked by
unfavourable conditions.

Low temperatures retard the growth of mold, but temperatures below that of an
ordinary ice chest (10 to 15 °C) are necessary. Molds must have some moisture. A
dry food will not mold unless it is kept in a damp place. Molds will form in darkness
or light, but many species cease to grow if exposed to bright sunlight. Circulating air
Is destructive to mold growth.

Yeasts. Yeasts, unlike molds, will grow only on foods containing sugars. The
reaction called fermentation changes the sugar to alcohol and carbon dioxide with
minute quantities of other products. Although yeasts will grow only in the presence
of sugar, they may be found widely distributed.

The mixture of various kinds of yeasts present everywhere in the air is called
wild yeast. Yeasts multiply either by spores or by cell division. Among the essentials
for the growth of yeasts are sugar, oxygen, water and certain inorganic sails such as
those of calcium, nitrogen, and sulphur. They are easily destroyed by high
temperatures (100 °C). The alcohol which they produce in their life processes slows
down and, finally, completely checks further growth. For this reason beverages of
high alcoholic content can be obtained only by distillation. In strong sugar solution
yeasts multiply slowly.

All fruit juices are subject to fermentation, unless the yeasts which they
naturally contain are destroyed, which may easily be done by bringing the juices to
boiling temperatures and sealing in clean containers while hot. Apple juice which
ordinarily becomes "hard" in a few days may be kept for months or years this
method.

Bacteria. Although there are many properties which are characteristic of all
bacteria, the differences in the behaviour of the different kinds of bacteria are greater
than those of the different kinds of yeasts and molds.

Bacteria are widely distributed. Like yeasts and molds, they may be found
anywhere — in the air, water, soil, and in all foods. In a less acid medium they
multiply most rapidly, and, therefore, it is the less acid foods which are most subject
to bacterial decomposition. The products of decomposition vary with the kind of food
and the kind of bacteria. While in most cases we wish to decrease the bacteria
content, certain foods are made desirable by products of bacteria growth. Sauerkraut
owes its flavour and physiological effects to the lactic acid which is produced by the
microorganisms in the course of its preparation. The flavours of cheeses, butter, and
butter substitutes are also products of bacterial activity. On the other hand, the
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spoilage of canned foods, meats, milks and vegetables is also due to the products of
bacterial growth.

Bacteria require moisture for growth. Exposure to sunlight for sufficient
length of time destroys bacteria but not their spores. The temperature for optimum
growth will vary (20 to 55 °C) with the kind of bacteria. Bacteria are more difficult to
destroy than the other microorganisms.

The methods of food preservation may give temporary preservation by
checking the growth of microorganisms or permanent preservation by destroying
them.

Refrigeration or cold storage is the most common method of temporarily
preserving food. Indeed, it is one of the most satisfactory of all methods of food
preservation, as it does not markedly alter either the taste, appearance, or nutritive
value of the food. Refrigeration is practiced in the home and commercially. It is most
successful with the foods which are least subject to bacterial decomposition, but other
foods may be preserved a long time if freezing temperatures are used. Fish and
animal products can be kept only by refrigeration at very low temperature.
Considerable success is now being experienced in the preserving of fish and meat and
of many fruits and vegetables by freezing. New methods of freezing and better
storage facilities for frozen products have improved the flavour and texture of the
food so treated. The electric refrigerators are somewhat colder and contain drier air
and are, therefore, more successful for the preservation of foods which are subject to
bacterial growth.

Other methods of food preservation are effective over a long period of time. By
these methods either the microorganisms are destroyed, or the conditions are made
unsuitable for their growth. There is a variety of methods for this more permanent
type of food preservation.

Drying. Drying has been a means of food preservation for centuries and is still
used for many foods. It promotes preservation by removing the water essential for the
growth of all microorganisms. We find in the market dried fruits, milks, meats, and
vegetables, but the varieties of each are few.

The method of drying varies greatly with the food. Foods containing sugar
require less drying than others. Within the last few years, intensive efforts have been
made to produce dried products which are not only clean but also will resemble fresh
foods in appearance and nutritive value.

Dried foods occupy less storage space and may be stored without consideration
of temperature. Most dried foods require soaking before cooking in order to restore
the water lost by drying. The dried foods most commonly used are prunes, raisins,
currants, apples, apricots, peaches, figs, dates, beans, fish, beef, and mushrooms.

Chemical preservation. Many foods are preserved by the use of added
substances, which destroy or check the growth of microorganisms. Although many
chemicals are known which could be used to help in the preservation of foods, few
are allowed by government authorities.

Among the legal chemicals are benzoic acid and sodium benzoate. Sulphur
dioxide (S0,) and sodium bisulphate (NaHSOy) are used in dried fruits such as apples,
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because the darkening of the fruit is lessened by their presence. These sulphur
compounds have also a preserving action.

Smoke contains phenols which help in the preservation of smoked products.
The preserving action of cloves and cinnamon depends upon their eugenol or
cinnamic aldehyde content.

Potassium nitrite and potassium nitrate, used in the curing (*'corning") of pork
and beef, improve the taste and redden the colour. They have no preservative effect.

Salted products are usually partly dried as well as salted. Common examples
are found in chipped beef and salt codfish. Less drying is necessary when salt is used,
as the concentrated salt solution preserves by osmosis.

Canning. Canning is the most common form of food preservation.
Preservation is insured by the use of sufficient heat to destroy all microorganisms
which might develop in the canned product during storage. The temperature in the
canning of food depends upon several factors, the hydrogen-ion concentration of the
food, the number of microorganisms present in the uncooked food and the rate at
which heat can penetrate the food to be canned.

It has already been stated that bacteria and their spores become less resistant to
heat as the hydrogen-ion concentration of the media increases. Consequently, foods
of high hydrogen-ion concentration may be preserved either by a low temperature for
a long time or by a short heating period at a high temperature. In canning, boiling
temperature 100 °C is considered low, 115 to 119°C high.

It may be noted that foods of high acid concentration require either less time,
or lower temperature, or both, than the less acid foods.

The time allowed for processing is governed not only by the hydrogen-ion
concentration but also by the rate at which the heat penetrates into the food. It is well
known that metals are better heat conductors than asbestos.

Experiments have shown that the rate of heat penetration is governed by a
number of factors, some of which are more predictable than others. It goes without
saying that the food in the centre of a glass jar will take longer to reach sterilization
temperature than that in a tin, can, that large-size containers require a longer time
than small, that food which is processed at 115°C reaches 100°C sooner than that
processed at 100°C, and that a jar of cold food requires a longer period than one of
preheated food.

Formerly it was thought that this treatment "set the colour and flavour" of the
food, but now it is known that blanching has no such exalted position in the canning
ritual but serves merely to reduce the bulk (spinach), or to help remove the skins
(tomatoes, peaches, beets), or to set vegetable protein solution (corn).

The cook-in-the-kettle method consists in cooking the food in an open kettle
until all has reached sterilization point, or longer if desired. The food is then packed
and sealed in clean sterile jars. From a bacteriological point of view it is obvious that
this method of canning is applicable only to foods which provide a poor medium for
the growth of microorganisms, such as acid fruits or fruits in sugar syrup. It has
certain advantages over the other method in that it requires less apparatus and usually
less time.



The cook-in-the-can method describes itself. Food to be canned is washed,
blanched if necessary, cut into suitable pieces, and placed in either tin cans or glass
jars. Hot water, usually containing either salt or sugar, or both, is added to fill
completely the can or jar, which is placed in a suitable cooker to destroy the
microorganisms present. Tin-canned food is sealed before processing. All food which
Is commercially canned in tin cans is heated previous to sealing.

Storage of Canned Food. While every effort is made to destroy the
microorganisms of the food during the processing, it should be remembered that if
any spores resist the temperature of the cooker, then development will be hindered by
storing the canned food at low temperatures. Low temperatures are also unfavourable
to the reactions which take place between the food and the tin or iron. It has been
shown that the natural colour of fruits is preserved much better by storing fruits in a
warehouse at 0°C, than at higher temperatures, no discolouration being observable
after two and a half years of storage. It is recommended, therefore, that canned food
which is not to be used within a very short time should be stored at a temperatures as
near 5°C as possible.

Canned food is graded. Many labels on canned foods do show a grade for the
product. Definitions of these grades are given as follows: the fancy grades use
uniformly perfect fruit in the best state of ripeness and of the largest size. The fruit is
packed in a thick syrup. Cans of choice grade fruit contain nearly perfect fruit of
average size in a medium syrup. Standard grade uses smaller, less uniform fruit in a
thinner syrup.

In addition to these, there are two lower grades which are used largely for
cooking.

Active Vocabulary

spoilage TICYBaHHSI

sour milk KHCJIE MOJIOKO

mold I[B1JIb, TUTICCHHUH TPUOOK
bread dough XJIiOHE TICTO

perishable foods Ka, M0 TMCYETHCS

yeast TP1KIK1, 3aKBacKa

decay THHUTTS, PO3IIa]]
decomposition PO3KJIaJIaHHST; THUTTS

date TEPMiH

sauerkraut KHCJTa KaIycTa

soak 3aMOYyBaTH; YCMOKTYBATH; 3aHYPIOBATHCS
cure 3arOTOBIISATH, KOHCEPBYBATH
living tissues KUB1 TKAHUHH

minute size HaWAPIOHIINN pO3Mip

ice chest JIBOJIOBUK, XOJIOINIEHAK
fermentation OponiHHA, (hepMeHTAITis
wild yeasts JIMKI TPIKIDKI

canned foods KOHCEPBOBaHI POIYKTH
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nutritive value XapyoBa I[IHHICTh

clove IBO3JIMKA (TIPSHOIIT)

cinnamon KOPHIIS

eugenol XiM. CITOJTyKa €BI'€HOJI

“corning” 3aCOJIFOBAaTH, KOHCEPBYBATU CLILIIO (M'sico, puly)

fancy grade BUIIMI raTyHOK (€KCTpa)

choice grade Kpallnii raTyHOK (BigOipHUiA)

cook-in-the-can method merox mopitiliHoro KOHCepBYBaHHS (M0 OAHKAX )
cook-in-the-kettle METOJ] KOHCEPBYBaHHS B 3arajlbHOMY KOTJI 3 ITOJaJIBIIOO
method P03 acoBKOIO

Task 1. Transcribe and pronounce correctly the following words:
decay, spoilage, cure, vinegar, tissues, sauerkraut, nutritive value, behaviour,
multiply, choice grade

Task 2. Match the word or words with the definition.

1. choice a. the things that something in science normally does
2. behaviour b. small amounts of water in or on something

3. mould c. the soft part inside a fruit or vegetable

4. moisture  d. a sour-tasting liquid made from malt or wine

5. flesh e. a substance in foods such as bread, rice and potatoes
6. vinegar f. the wine made in a particular year

7. vintage g. a green or black substance that grows on old food

8. starch h. high quality

Task 3. Fill in the gaps using the words in the box.

harmful, microorganisms, heat, hygienic, favorable, storage facilities
preserving, freezing, dried, appearance

1. Food preservation has bath and economic aspects.

2. From the point of view of hygiene food is preserved in order to prevent the formation of products which are
tothe bodly.

3. Bacteriagrow very rapidly where conditions are :

4. Bacteriaare more difficult to destroy than the other :

5. Corsiderable suooess is now being experienced inthe of fishand meat and of many fruits and vegetables

by :

6. New method of freezing and better for frozen products have improved the flavour and texture of the food.

7. Within the last years intensive efforts have been made to produce_ products which are not only clean but also

will resemble fresh foodsin_.— and nutritive value.

8. The temperaturre in the canning of food depends upon several factors, the number of microorganisms present in

the uncooked food the rate atwhich can penetrate the food to be canned.
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Task 4. Answer the questions:

1. How are foods temporarily preserved?

2. What chemicals are allowed as preservatives?

3. What can you tell about drying as a means of food preservation?
4. What do most dried foods require before cooking?

5. What two methods are in use today for canning?

6. Where do yeasts grow?

7. What do we call fermentation?

Task 5. Choose the correct form in bold.

1. Any food is/are subject to either decay or spoilage by the growth of
microorganisms.

2. Microorganisms must be/may multiply in two ways.

3. A spore differ/differs from the microorganisms from which it comes in being
more resistant to conditions unfavorable to growth.

4. Spore — bearing organisms are more/most difficult to destroy than those which
multiply by simple cell division.

5. Molds must/can have some moisture.

6. The mixture of various kinds of yeasts present everywhere in the air is/are called
wild yeast.

7. Like yeasts and molds, bacteria may/must be found anywhere — in the air, water,
soil and in all foods.

8. The method of drying vary/varies greatly with food.

9. Many foods are/is preserved by the use of added substances, which destroy or
check the growth of microorganisms.

10. Canning is the most/more common from of food preservation.

Task 6. Translate into English.

1. Sk Bi;OMO, Xap4yOBi MIPOYKTH MIBUIKO MCYIOTHCS.

2. Ins toro, mo6O moBiie 30€perTd XapuyoBi SKOCTI MPOJYKTIB, iX KOHCEPBYIOTH,
3aCOJIOI0Th, KOMTSITh, 3aMOPOKYIOTb.

3. [IcyBaHHIO Xap4OBHUX MPOJIYKTIB CIPUSIE PICT MIKPOOPTaHi3MiB.

4. MikpoopraHi3MH IOJISIOTECS Ha JICK1IbKa KJIaciB: IUTICHSBA, IPLKIKI, OaKTepii.

5. 3a3Buuaii MIiCHSBa YTBOPIOETHCA B TEMpSIBI, ajie 1HO1 ¥ Ha cBiTii. B OubmIocTi
BUMAAKIB IUIICHSIBA TPUIIMHSE POCTH, SKIIO BOHA MIJAAETHCA COHSIYHOMY
OCBITJICHHIO.

6. CMak cupiB Ta MacJia 3MIHIOETHCSA M1 JII€H0 OaKTepil.

7. 3 1Hmoro OOKy, NICyBaHHSI KOHCEPBOBAHUX MPOJYKTIB — M’sica, MOJIOKA, OBOYIB —
TaKOX BIJIOYBAETHCS M1 €0 POCTY OaKTEpIu.

8. HalicmpustnuBimmuii croci0 30epiraHHs XapuoBUX MPOIYKTIB y XOJIOUILHUKAX; B
IbOMY BUTIQJIKY, CMaK, BUTJISA] 1 TOKUBHA I[IHHICTh HE3HAYHO 3MIHIOETHCS.
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Task 7. Read the text without a dictionary and discuss it.
METHODS OF MEAT PRESERVATION

There are different methods of preservation. They are: drying, smoking,
salting, curing, refrigeration, freezing, canning, freeze-drying and irradiation.

Drying-removal of moisture from meat from its original water content to about
15%. Smoking-process of subjecting meat to the action of smoke and heat generated
by burning hard wood and or saw dust.

Salting-simple method of dehydration in the salt causes the withdrawal of
water from the tissue of both meat and spoilage organisms.

Curing-application of salt, sugar, nitrite (potassium or sodium nitrite) and other
preservation and adjuncts.

Refrigeration-exposure of meat to the range of 36° to 50°F [2°C-10°C] to
retard mold and bacterial growth for a limited period only.

Freezing-exposure of meat to a temperature rang of 0°F to 32°F [-18°C-0°C]
resulting to crystallization of the water in the tissues, thus, inactivating the enzymes
and the bacteria present.

Canning-hermetic or air tight sealing of food in cans or jars and heating under
pressure (pressure cooker, retort, autoclave) to reach temperature above 100°C at
specific period of time.

Freeze-drying-removal of moisture from the tissues by sublimation or the
transformation of the moisture content into gas without passing the liquid state.

Irradiation-transfer of extremely large amount of energy to effect very rapid
and selective biological and chemical changes in meat.

JUST FOR FUN

A quest: Why are dumplings cold?
Waiter: Because they are Siberian.

12



UNIT 2. FRUIT PRESERVATION

Preserved fruits are now numerous, but not every kind of fruit is suitable for
preservation. Some fruits, of course, are preferred in their natural state, while
others are preferable and sometimes only procurable, in a preserved condition.

As most fruits are seasonable, it follows that those demanding them out of
season must accept them in a preserved form. There are at least four different
methods of preserving fruits: by desiccation (drying); by utilization of cold air;
by the use of chemicals; and by the exclusion of air.

The fourth method is that in general use by canners, as is also the third so
far as vegetables are concerned, and in the case of some fruits, perhaps, when the
preserves wish to maintain or to create a "colouring". The second method is that
of cold storage and refrigeration in all their ramifications. The first method is applied
to such fruits as we shall now proceed to consider. The "drying" and “evaporating”
methods are practiced extensively in fruit-producing countries. The former method
is followed in such regions as are favoured with plentiful sunshine, and the latter
in those countries which cannot rely upon the aid of climate.

Evaporation was unknown 100 years ago. Many inventors have
introduced processes from time to time, but the machinery in general favour
consisted of a slat floor with a furnace below. The heat rises through the slats
and dries the spread out fruit there on. A recent system consists of steam pipes in
the evaporating plants, designed to give uniformity of heat and to overcome the
possibility of scorching the fluid.

Currants are the most common of all dried fruits consumed by the human
family. They are the products of the vine, just as raisins, as every schoolchild knows,
are grapes in adried conditions. Not all varieties of grapes, however, are suitable
for drying. The grapes destined to be converted into raisins are invariably dried
on the vines, after semi-cutting, or on the ground after the manner of currant-
drying. The drying process takes some days to complete, after which the fruit is
put into boxes holding about 150 Ib. to be transported to the packing houses.
Sorting is the next process. The choicest are packed in boxes made to hold five,
ten, fifteen and twenty pounds, and other grades are stemmed, seeded and
packed in cartons of one pound capacity.

Machines called "stemmers" are brought into use for removing the stems.
Again the fruit is graded and passed to a "seeder", which flattens raisins and
brings the seeds to the surface, while another piece of mechanism, a teeth-like
roller, removes the seeds.

Plums destined for the leading grades of prunes are gathered by hand, laid
in shallow utensils, and then placed in a cool and dry building to soften.
Afterwards they are put into spent ovens for about twenty-four hours, a procedure
which is repeated until the fruit is of the requisite dryness. Later comes the
cooling process and the final packing into cans, jars, boxes, or whatever
receptacle is considered most suitable for the various markets. The drying
process naturally calls for the exercise of care and skill, so that the fruit may not
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be deprived of its original flavour and fruity consistency. Usually three pounds
of plums are necessary to yield one pound of prunes, the exact proportion being
regulated by the degree of waste during the drying processes.

Citron peel and lemon peel are consumed in large quantities by the people
of Europe and America. There is difference in colour and thickness between the
two commodities, even enough both are members of the citrus family of fruits.

The lemon peel is candied, otherwise the process of preserving is similar to that
applied to the citron.

The rind is left to pickle for a few weeks in a salt solution, afterwards being
boiled until it is tender, and then it is soaked in water slightly sweetened. The first
soaking removes the greater part of the salt, but a succession of solutions is necessary
before the peel is ready for the final process of preserving. The final treatment is in
the nature of boiling in thick syrup. From the vats it passes in specially constructed
racks into a heating room, where it dries and crystallized in due course.

Crystallized fruits. Crystallized fruits are now a very popular dessert, or
confectionary, and they are made in many European countries. The fruits are made by
extracting the juice from the raw product and replacing it with sugar syrup. The
hardening of the syrup preserves the fruit, and as the latter is solidified its natural
form is retained.

Several methods of crystallizing are in vogue, but that in general practice is the
boiling of the fruit for a certain length of time, after which it is suspended in syrup
until saturated.

In due course it is removed from the syrup process and placed in drying ovens,
or drying rooms, at a high temperature until crystallized. In some countries the drying
is done in the open air upon trays.

Active Vocabulary

dried fruits CyXo(ppyKTH
preserved fruits KOHCEpBOBaHI (PYKTH
preservation 30epiranHs

preserve
preserved condition
desiccation

deterioration

treatment

fruit producing countries
drying process
“stemmer”

leading grade

spent oven

lemon peel

crystallized fruits

prune

soaking

30epiraT, KOHCEpPBYBATH
yMoOBa 30epiranss

CyIlIKa

HOTIPIICHHS

00poOKa

KpaiHu, 110 BUPOIYIOTh PPYyKTH
IPOIIeC BUCYIITYBaHHS

IPUCTPIN IS BIUTITICHHS TUIOIOH1KOK
IIEPLINNA IaTyHOK

CYLIWJIbHA M1Y, CYIIKa

JMMOHHA IIKIpKa

3aIyKpoBaHi PpyKTU
YOPHOCJINB

BUMOYYBaHHS
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Task 1. Transcribe and pronounce correctly the following words:
preservation, utilization, evaporation, through, procedure, crystallized fruits,
drying process, syrup, drying oven, pickle

Task 2. Match the word or words with the definition.

1. storage a. turn from solid or liquid into vapour

2. preservation b. removing moisture from food, drying

3. desiccation c. article of trade, product as opposed to a service

4. ramification d. keeping safe or free from decay

5. evaporate e. vegetables, preserved in brine, vinegar, mustard, etc.

6. raisins f. storing of goods etc.

7. commodity g. consequence, subdivision of a complex structure or process
8. pickles h. dried grape.

Task 3. Fill in the gaps using the words in the box.

preserve, soaking, fruitjuices, sugar solution, consistency,
food preservation, thick syrup, making, deterioration, extracting

1. To prevent through the growth of any microorganisms in jams,
marmalades, and jellies sufficient amounts of sugar usually are used.

2. Jams are made up largely of fruits held together by a or jelly.

3. Preserves resemble jams but are usually of thinner

4. Jellies are made from only.

5. In the preparation of all of these products, efforts are made to the natural
colour and flavour of the fruit.

6. The crystallized fruits are made by the juice from the raw product and
replacing it with sugar syrup.

7. Any kind of fruit or combination of fruits may be used in the of jams and
preserves.

8. Drying has been a means of for centuries and is still used.

9. Foods containing sugar require less drying than others, as drying concentrates the

10. Most dried fruits require before cooking.

Task 4. Answer the questions:

1. How many methods are there of preserving fruits?

2. Are currants the most common of all dried fruits consumed by the human family?
3. How are the grapes converted into raisins?

4. What can you tell about plums’ drying process?

5. Where are citron peel and lemon peel consumed in large quantities?

6. How can we obtain crystallized fruits?
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Task 5. Choose the correct form in bold.

1. Some fruits are/is preferred in their natural state.

2. A recent system consisting/consists of steam pipes in the evaporating plants.

3. Currants are the more/most common of all dried fruits consumed by the human
family.

4. Machines called “stemmers” are/is brought into use for removing the stems.

5. Plums destined for the leading grades of prunes are gathered/gathering by hand.
6. They are put/putting into spent ovens for about twenty four hours.

7. Usually three pounds of plums are/is necessary to yield one pound of prunes.

8. The lemon peel is candied/candied, otherwise the process of preserving is similar
to that applying/applied to the citron.

9. The fruits are making/are made extracting the juice from the raw product and
replacing it with sugar syrup.

10. In due course it is removed from the syrup process and placed in drying ovens, or
drying rooms, at a high temperature until crystallizing/crystallized.

Task 6. Translate into English.

1. Ha nanwmii yac icHye 6arato MeToaiB 30epiranas (PpyKTiB.

2. OpyKTH MOXHA CYIIMTH, KOHCEPBYBATH, 3aMOPOKYBaTH.

3. MoxHa CyIIUTH CJIMBH, BUIIIHI, S0yKa, rpyIil, abpukocu, PpiHiku Ta 1HII GPYKTH.
4. JIns BUpOOHHULITBA IKEMIB BUKOPHCTOBYIOThCS OyAb-sK1 PPYKTH.

5. Mapmenan 1 jkejle BUTOTOBJISIIOTH TUIBKM 3 (PYKTIB, SIKI MICTATh MEKTUH Ta
JOCTATHIO KIJIBKICTh KUCJIOTH.

6. 3amykpoBaHi JHUMOHHI Ta aneJIbCHHOBI MIKIPKU yKe MOMyJsipHi B €Bpomi Ta
Awmepuiii.

/. HeoOxiHO 30epiratu nNpupogHUi KOdip 1 cMak (PYKTIB MpU BUPOOHHUIITBI 3 HHUX
JUKEMIB 1 JKelIe.

8. Ilpu mpuroryBaHHI KOMIIOTIB TOTPIOHO CHIAKYBaTH 3a THM, 100 (PYKTH HE
MepeBapPWIINCh 1 HE BTPATUIIN CBIM CMaK.

Task 7. Read the text without a dictionary and discuss it.

ANTIDEPRESSANT CATERING

Black chocolate is one of the most popular anti-depressants. Bitter and extra-
black chocolate with high content of cocoa beans without additives is the best choice.

Almonds are also good for fighting depression and they protect the immune
system. Almonds are very rich in calories. 30-50 g of dried or roasted almonds is the
daily requirement for preventing seasonal disorders and colds.

Bananas. One banana a day is better than a handful of medicines prescribed for
preventing depression. Besides the well-balanced vitamin content, bananas are rich in
three kinds of natural sugar — sucrose, fructose and glucose, which in combination
with cellulose are capable of lifting one’s spirits and soothing the central nervous
system.
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Oranges. Life-asserting oranges or freshly squeezed orange juice are full of
vitamin C and B, rich in pectin and help to excrete cholesterol. Oranges are especially
good in the morning 30 minutes before breakfast on an empty stomach or many other
fruits between meals.

Pumpkin seeds contain microelements conducive to generation of serotonin,
for this reason people in a bad mood are recommended to nibble pumpkin seeds as a
snack. They are also used in soups, salads and sauces.

JUST FOR FUN
Aunt: Here’s a good piece of bread and butter.
Johny: Thank you, auntie.
Aunt: That’s good, Johny. I like polite children, I like to hear little boys say “thank
you”.
Johny: If you want to hear me say it again, then put some jam on that piece of bread.

UNIT 3. MEAT PRESERVATION

The preservation of meat may be accomplished in numerous ways including
the use of refrigeration, canning, drying, and salting, pickling, and curing. The latter
methods are of ancient origin and are widely used at present, both in the modern
packing house as well as in rural communities.

Salting is often followed or combined with other processes, such as smoking,
which improves both the flavour and keeping qualities of special products, including
hams, and bacon. In the use of salt as a preservative, either alone or in combination
with such compounds as saltpeter, nitrates of sodium or potassium, there are several
objectives. It is necessary to prevent spoilage by microorganisms, but in addition the
final product must have a desirable taste and flavour. The appearance must also be
attractive. It has been common practice for many years to use the pickling solution
because of increased efficiency in curing meat products. More recently, the nitrites
have been found even more effective. The nitrates serve a useful purpose in respect
to the appearance of the products because when they are present, certain changes take
place where the hemoglobin of the meat tissues is chemically combined to form
nitrosohemoglobin.

The nitrites are more effective than nitrates in checking spoilage and also have
the colour fixing ability. Sugar is also used as a constituent of pickling solutions.
Many of the solutions containing sugar are called sweet pickling processes. In some
instances the so-called dry sugar cures may be used, in which case the meat is packed
in tight containers and sprinkled with dry mixtures of salt, sugar and small quantities
of nitrate or nitrite. It is a common practice of smoke some salt-cured meat and meat
products.

The smoking process preserves not only on account of some drying of the meat
through the heat applied during smoking but also on account of the chemicals
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deposited on the surface. These compounds may penetrate somewhat into the meat
and to inhibit bacterial growth and action, instead of smoking meats it is possible to
use a specially prepared salt meat. Such salts have a pleasant smoked flavour which
may be imparted to meat by using dry-curing processes and eliminating the smoking
operation. Meats may be preserved by means other than refrigeration, although
chilling is the first step, and preliminary to any further treatment.

In Europe a number of different methods have been suggested to accomplish
the same purpose. One depends on injecting the brine by pressure into the heart of
the still bleeding animal. Another depends on the injection of the brine into a blood
vessel under pressure after rigor mortis has set in. A third method consists in
subjecting the meat to a vacuum and then subjecting it to a brine under pressure for
several hours.

Pork curing. Bacon and hams. Pork is sometimes dry-cured by rubbing with
salt and piling-in stocks in curing cellars, which are kept at relatively low
temperature. A small percentage of saltpeter may be added to the salt to assist in the
colouring of the tissues. If the cuts are packed by layers and other curing agents
added between the layers, there will eventually be a brine formed owing to the
extraction of water from the tissues. This method is commonly used for bacon which
requires several weeks to cure, after which it is removed from the brine, soaked in
water for short time and smoked. The soaking may be omitted if the meat is subjected
to a spray of hot water followed by drying with a compressed air jet which
evaporates the excess moisture on the surface.

Bacon is usually aired for a number of hours in the warm air of the smoking
chamber before the actual smoking is started. When the smoking is completed any
salt which has crystallized on the interior is brushed off and the bacon packed in
boxes, barrels, or other containers for shipment.

Some bacon, sliced or unsliced, is now packed in transparent parchment to
keep it clean and preserve its appearance. Bacon may also be canned. Hams, which
make up one of the most valuable meat products from hogs, are the hind legs of
swine from above the hock. There are many kinds of hams depending largely on the
type of curing process and the methods of smoking used. The flavours are due in part
to the pickle, which may contain sugar. Along with the other agents mentioned
above, flavours may also be due in part to the wood used in smoking.

Most hams contain an abundance of fat, but Virginia hams, which are quite
noted for quality and flavour, are relatively lean. The function of the smoke is not
merely to impart the characteristic flavour, but it also serves to inhibit the
microorganisms, which gain access to the surface of the meat.

Lard. Lard is the fat separated from the adipose tissues of hogs for use as a
food Three kinds of lard are manufactured on a commercial basis: prime steam,
neutral, and kettle-rendered. Lard is packed and sold as smooth or grainy lard.
Smooth lard is lard which is cooled quickly to prevent the separation of the oil and
stearin. It is precooled to about 110 °F and further cooled by a lard roll, a metal
cylinder cooled within by means of brine or by the direct expansion of amnionic.
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Grainy lard is preferred by certain commerce. It derives its name from the
grainlike appearance of the solid portion. Lard may be stored in tubs. Sodium silicate
Is sometimes used on the inside of wooden tubs and pails in order that lard may not
be absorbed and thus wasted. Paraffin is employed often instead of silicate. Neutral
lard is manufactured mainly from back fat and leaf fat. The material is chilled, cut up
very fine, and placed in a water-jacketed kettle. The water in the jacket is slowly
heated, causing the lard to separate from the fibrous material. Lard obtained by this
process is white, but without definite flavour. It is used in the manufacture of

margarine without treatment.

Kettle-rendered lard. Lard of this kind is made from the better grades of fats.
The fats are basketed into steam-jacketed kettles, the fat separated from the fiber and
then put up into packages while still hot.

Active Vocabulary

pickling MapyHYBaHHS

flavour CMaK, apoMar

keeping qualities 30epeIKEeHHS IKOCTI
saltpeter ceniTpg{

spoilage NICYBaHHS

pickling solution MapHHa

nitrate HITpaT, clib 2060 edip a30THOI KUCIOTH
potassium KaJii

smoking process IPOIIEC KONTIHHS
preserve 30epiratu

surface TIOBEPXHSI

brine po3cin, pamna

blood vessel KPOBOHOCHA CyJIMHA
rigor mortis TpYIHE 33 lyOiHHS
pork CBHHHHA

soak BOMpPATU, BCMOKTYBaTH

smoking chamber

KOIITHJIbHA KaM€pa

sliced HapizaHUi

parchment HepraMmeHT

ham IIMHKA

merely TUTBKH, IPOCTO

impart JlaBaTH, 0J1aBaTh

lard caJo

adipose tissue KHPOBA TKAHWHA

grainy lard 3ePHHUCTHUH JIAP/I, CBUHSIYEC CAJIO
tub IKKa, Oais

water-jacketed kettle

treatment

kettle-rendered lard

KOTEJI 3 BOJISIHUM OXOJIOJKEHHSIM
o0poOka
KOTEJNbHUM Jp (MPSKEHUN y BIAKPUTOMY KOTJII)

Task 1. Transcribe and pronounce correctly the following words.

slice, nitrate,

manufacture

flavour, surface, saltpeter, brine, treatment, spoilage,
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Task 2. Match the word or words with the definition.

1. pickle a. thick white fat used in cooking

2. brine b. to preserve food in vinegar and salt

3. treatment c. to cook something slowly

4. solution d. processing

5. steam e. a liquid in which a solid or a gas has been dissolved
6. stew f. a type of Italian food

7. lard g. the mist that hot water produces

8. lasagna h. salty water, often used for preserving food

Task 3. Fill in the gaps using the words in the box.

low temperature, desirable, characteristic flavour, smoked, salted,
methods of smoking, appearance, curing

1. The main aim of food preservation is to prevent spoilage by microorganisms, but

in addition the find products must have a taste and flavour.

2. Smoke contain phenols which help in the preservation of products.

3. Potassium nitrite and potassium nitrate, used in the of pork and
beef, improve the taste and redden the colour.

4, products are usually partly dried as well as salted.

5. The nitrates serve a useful purpose in respect to the of the products

because when they are present certain changes take place.

6. There are many kinds of hams depending on the type of curing process and the
used.

7. The function of the smoke is not merely to impart the , but also

serves to inhibit the microorganisms, which gain access to the surface of the meat.

8. Pork is sometimes dry-cured by rubbing with salt and piling in stocks in curing

cellars which are kept at relatively

Task 4. Answer the questions.

1. What methods of meat preservation do you know?
2. What does the smoking process preserve?

3. What is it possible to use instead of smoking meats?
4. What do you know about pork curing?

5. What is lard?

6. What kinds of lard do you know?

7. What lard is used in the manufacture of margarine?

Task 5. Choose the correct form in bold.

1. The preservation of meat may be accomplish/accomplished in numerous ways.

2. The appearance of the final product must/may have a desirable taste, flavour,
appearance.
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3. Sugar is/are used as a constituent of pickling solution.

4. In Europe a number of different methods has/have been suggested to accomplish
the same purpose.

5. This method is/are commonly used for bacon which require/requires several
weeks to cure.

6. Some bacon, sliced or unsliced, is packed/is packing in transparent parchment to
keep it clean and preserve its appearance.

7. Lard is the fat separating/separated from adipose tissues of hogs for use as a
food.

8. The water in the jacket is slowly heated, causing/caused the lard to separate from
the fibrous material.

Task 6. Translate into English.

1. KomryeHe 1 MapuHOBaHe M'sICO 3a3BUYail 30epiraroTh B XOJOAUIBLHUKAX 1 TOTpedax.
2. B po3cint nsist 3acoifoBaHHS M’sica 000B’SI3KOBO TTOBMHHI BXOJUTH IIYKOP, @ TaKOXK
CeJITpa, siKka HaJla€ M’ SICYy PUEMHOTO KOJILOPY.

3. BekoH 1 OKICT miciiss MapUHYBaHHS IM1/1JIaI0Th B’ SJICHHIO.

4. HoBuM METOJOM 3aCOJICHHS M’sica € BOpPHUCKyBaHHsA. CreriajJbHUM IIIPUIIOM
PO3CLI BBOAATH Y KPOBOHOCHI CYJIMHU 1] THCKOM OJIpa3y MicJisi 320010 TBapUHH.

5. JIapn OyBae NEKUJIbKOX BUIIB: YUCTHM, M SICHUH, €JaCTUYHUN 1 3€PHUCTHUH.

6. Jlesiki copTu JsIpJly BUKOPUCTOBYIOTH Y BUPOOHHUIITBI Maprapuy 0e3 MmoaajbIiol
00pOOKH.

/. EnacTvH He MiJJlaeThCs BIUIMBY TEIJIa, TOMY M'SICO, SIKE MICTHTh 3HAYHHMA HOTO
B1JICOTOK, BaXKO 3pOOUTH M’SIKUM IMIPU 0OPOOIII.

8. Ilepen xkonTiHHAM OEKOH MPOBITPIOIOTH HA TEIJIOMY MOBITP1 MPOTATOM JEKITBKOX
TOJINH, & TIOTIM KOTITSITh.

9. Mxmo micas KONTIHHA Ha OCEKOHI 3aJIUIIAETBhCS Cilb, i1 BUTHPAIOTh 1 OCKOH
CKJIQJIAI0Th B AIIMKH a00 1HIII KOHTEHHEPH.

Task 7. Read the text without a dictionary and discuss it.

FOOD CELEBRATES LIFE

Have you ever noticed how much of our life is centered on food? Look at all
the meeting held, decisions made, and mergers consummated over a meal: power
breakfasts, power lunches, dinner, banquets, receptions, and those endless toasts.
Consider all the celebrations where food is all-important: weddings, birthdays,
religious feast days, national holidays, etc. Food is the great icebreaker when people
meet for pleasure or business. Food is at the center of many of our important
activities.

Often the difference among cultures in the foods they eat related to the
difference in geography and local resources. People who live near water (the sea,
lakes, and rivers) tend to eat fish and crustaceans. People who live in colder climates
tend to eat heavier, fatty foods. However, with the development of a global economy,
food boundaries and differences are beginning to dissipate: McDonalds is now on
every continent except Antarctica, and tofu and yogurt are served all over the world.
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JUST FOR FUN
A shop-assistant: What do you want, madam?
A customer: Cut me please, bit meat, so it is in harmony with blue and green flowers
on my plates.

UNIT 4. FISH PRESERVATION AND COOKING

Fish is about 26 per cent protein, which is complete, well balanced and not
easily affected by the usual cooking method. It is 85 per cent to 95 per cent
digestible. Fish supply 5 per cent to 10 per cent of the National’s supply of animal
proteins for human food requirement. The amount of fat in fish is less than 1 per cent
in cod, haddock, whiting, rockfish and sole; to 20 per cent in salmon, mackerel, lake
trout and butter-fish. The fat is easily digested and is used readily by the body tissues.

Continuing research has established the nutritive value of some of the
unsaturated fatty acids peculiar to some fish.

The vitamin content of fish varies an average serving of 3-5 ounces of cooked
salmon and mackerel, which are fat fish, provides about 10 per cent of the daily
requirement of vitamins A and D. The mineral content of the edible part of most
includes satisfactory sources of magnesium, phosphorus, iron, copper and iodine.

Shellfish, clams, crabs, lobsters, oysters, scallops, and shrimp has an
abundance of these minerals — about as much as milk. The softened bones in canned
fish, which are good to eat, are good sources of calcium and phosphorus. An average
serving of six oysters supplies more than the daily need of iron and copper.

There are about 200 commercial species of fish, but most people are familiar
with fewer than 20 and recognize even fewer than that on a dinner plate.

The two major groups of fish — the finfish and shellfish (oysters, clams, blue
crabs, lobsters) — have enough variety to suit every taste and meet every need.
Among the shellfishes are frog legs, turtle steaks, octopus and squid. They are the
less common foods; urchin, a spiny brittle shelled organism, is usually eaten raw. Sea
cucumbers are better known as the dried and smoked «trepang» or beche-de-mer of
the South Seas. Fresh and frozen fish are marketed in various forms for different
uses.

Knowing these forms of «cuts» is important in buying fish. The best known
are:

e Whole. As they come from the water. Before cooking must be scaled, and the
insides removed, and usually the head, tail and fins removed.

e Drawn. Whole fish with insides removed. Generally scaled before cooking, and
usually the head, tail and fins removed.

e Dressed or pan-dressed. Whole fish with scales and insides removed, usually with
head, tail and fins removed. Ready to cook as purchased.

o Steaks. Cross-section slices from large dressed fish. Ready to cook as purchased.
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o Fillets. Sides of the fish, cut lengthwise away from the back bone. Ready to cook
as purchased. Practically boneless.
o Sticks. Pieces of fish cut from the blocks of frozen fillets into portions of uniform
dimensions, usually about one half inch deep, and weigh approximately 1 ounce.
e Canned fish. Ready for use and includes many varieties of both fish and shellfish.

How to know good fish? In selecting whole fresh fish, look for bright, clear,
bulging eyes, gills reddish, free from slime or odour; firm elastic flesh-springing back
when pressed.

Amounts to buy. A serving of fish is generally one third to one half pound of
edible flesh.

Therefore, for whole fish allow about one pound per person. For dressed fish
allow one-half pound per person or three pounds for six people. For steaks, fillets or
sticks, allow one third pound per person or two pounds for six people.

Active Vocabulary

balanced 30aJIaHCOBaHUH
supply (n, v) ITOCTaYyaHHs, IOCTAYaTH
cod Tpicka

haddock mikma (BHJI TPICKN)
mackerel MakpeJb, CKyMOpist
whiting MepiaHT (puba)
rock-fish MOPCHKHI OKYHb
salmon J10COCh

trout dbopenb

herring ocelecIhb

butterfish MacIToK (puba)
peculiar to XapaKTepHU (BIaCTUBUI) JUIs
provide 3a0e3neuyBaTu
iodine Hon

finfish MJIaBHUKOBA pruba
shellfish MOJTFOCK

clam MOJTIOCK

crab Kpab

lobster oMap

oyster YCTpHULA

shrimp KpeBeTKa (MaJIeHbKa)
scallop rpediHers (MOJIIOCK)
squid KaJbMap

an average serving

cepenHs mopirist (ixi)

species Bu (M){pOCIIVH, TBAPHH)

remove insides BUJJAJMTH HYTpOIi (Tenp0yxu) y pubu
fin TIJIaBHUK

dressed fish po3aisiieHa puba (HamiBpaOpukar)
drawn fish BUTEIBOYIIIEHA prba
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boneless 0€e3 KiCTOK

fillets bine
scale fish YHCTUTH pHOY BiJI JIYCKH, JTYCKAaTH PHOY
caviar iKpa

Task 1. Match the word with its definition.

1. digest number of

2. edible portion

3. body tissue the substance that human body cells are made of

4. amount change easily food in one’s stomach into the substances one’s
body needs

5. serving (food) that can be eaten without any harm

6. shellfish with fins (fish)

7. drawn fish remove scale (of fish)

8. fin-fish with insides removed

9. dressed fish clams

10. scale fish prepared (fish) in such a way (cleaned, taken out non-edible

parts) that it can be cooked

Task 2. Fill in the gaps using the words in the box.

shellfish, nutrition, liver oil, caviar, amount, extractive substances,
canned, prevention, herring, fin-fish

1. Fish takes an important place in food
2. A specific taste and aroma of fish meat are due to the

3. Salt-water fish generally contain large of vitamin D.

4. Vitamin D is effective in and cure of rickets.

5. Itis present in cod and other fish liver oils.

6. , mackerel, canned salmon and sardines are good sources of this
vitamin.

7. The softened bones in fish, which are good to eat, are good sources of
calcium and phosphorus.

8. The two groups of and shellfish have enough variety to suit every
taste.

9. There are some kinds of caviar.

10. supply satisfactory sources of magnesium, iron, copper.

Task 3. Choose the right answer.

1. I enjoyed this fish salad. Would you mind letting me have the for it?
a) menu b) receipt C) recipe
2. A food blender is very useful to have in the kitchen.

a) gadget b) equipment c) tool
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3. The fridge was with food.
a) affluent  b) crammed c) full
4. We buy a month’s supply of fish and keep it in the
a) freezer b) container C) cabinet
5. Would you put the water on, please, ready to the potatoes.
a) brown b) bake ¢) boil
6. The recipe is a secret, it has been from father to son for generations.
a) made up  b) spoken of C) put off
7. How do you like your eggs ?

a) ready b) done c) made
8. Frozen food should always be before it is cooked.
a) defrosted b) softened ¢) melted
9. Chocolate if you keep it in your pocket.
a) flows b) ripens C) melts
10. Can you give me a teaspoon to my tea?
a) spin b) turn C) stir

Task 4. Answer the questions.

1. What is the protein content of fish?

2. What can you say about animal protein in fish?

3. What do you know about the shellfish?

4. What is the good source of calcium and phosphorus?

5. How many species of fish do you know? 6. What groups of fish do you know?
7. How can you tell good fish?

8. What can you say about vitamin and mineral content of fish?

Task 5. You and your partner are in the fish restaurant.
What is going to be on the menu today?

Menu

Soup of the day
(salmon soup)
Sea bass
served with spicy mango-salsa
Rock-fish fillet steak
with choice of pepper or red wine sauce
Fried trout with vegetables
Cod liver pate
Fish pie
Tuna salad
Prawn salad
Seasonal fruit compote
Ice cream
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Look at the menu and discuss what you want to eat, using the prompts below:

Asking for information Complaining

What would you like? Excuse me ...

What do you recommend? Think this bill is wrong.

What exactly is that? That’s not what | ordered.
Can you change it?

Giving advice Paying

| suggest ... Do you take (Visa cards)?

It’s a local dish Shall we split the bill?

It’s made of ... I’m paying.

It’s very spicy. Is service included?

Can | have a receipt, please?
Ordering
To start ... / As a starter ...
As a main course ...
For dessert ...

Task 6. Complete the following:

. Where can [ buy ...?

. Will you help me to choose ...?

. What’s the price of ...?

. Where can I get ...?

.I’ve run out of ...

. Where is the nearest ...?

. They sell a lot of delicious things at the ...
. Have you got ...?

coOo~NOoOOThs WN B

Task 7. Translate into English.

1. PuGH1 poyKTH TOCIAI0Th BAXJIMBE MICIIE B XapuyBaHHI JIFOJIUHU.

2. M’sco pub mae cniendiyHUN cMak 1 apoMart, 00YMOBJICHUN CBOEPITHUM CKIIaJI0M
€KCTPAKTUBHUX PEYOBHH 1 JIIITIJIIB.

3. M’sico pub xapakTepu3yeThCsi 3HAUHUM KOJHMBaHHSIM BMicTy OinkiB Big 0,5 1o
26%.

4. M’s1co pi3Hux BUiB pub MictuTh Bia 1,5 1o 5,5% komnareny.

5. B mporieci 30epiranHs pulu KoJjlareH Ta €JaCTUH HE 3a3HAal0Th 3HAYHUX 3MiH.

6. Ilpore OinKuM M’SI30BUX BOJIOKOH MiAJIATalOTh (DEPMEHTATUBHOMY TiJIpOJIIZY 3
YTBOPIOBAHHSM BUIBHUX aMIHOKHUCIJIOT 1 MEKTHU/IIB.

7. OcoOrvBHiA CTICLM(MHMI CMaK PHOH TIOSICHIOETHCS HE TUTHKH TTTBUILICHAM BMICTOM B HI a30THCTUX
EKCTPAKTUBHHX PEIOBVIH, A 1 CBOEPITHIM X CKITATIOM.

8. XKup pub XapakrepusyeThesl HYBBKOIO Temrieparyporo masiennst (12-28C°) 1 BucokaM BMiCTOM
HEHACHYECHIIX KUPOKHCIIOT.

9. Ceper MOTHOCKIB BUCOKHM BMICTOM XQJECTEPHHY BIBHAYAETHCS M SICO KTEMApa.

10. Ha 3axmai rpoMaichKoro XapayBaHHs! prOY TIPUBORSTH, sIK TPABHIO, 3AMOPOKEHOKO, BUTEITHOYILICHOKO,
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OC3 TOJIOBHL
Task 8. Read the text without a dictionary and discuss it.
DO YOU KNOW THAT...

A British institution is under threat. No, it is not the Royal Family, not the
BBC, not red buses — it is more important than that: it is the fish and chip shops.

For over a hundred years, fish and chip shops up and down the country have
supplied the less well — off with a cheap and nutritious meal. But now many people in
Britain can't afford even this simple pleasure. Newspapers report that customers in
many pooper areas are cutting back on their fish and chips. Many chip shops have
already shut, with more closures to come. If the fish and chip shops die, it will be a
sad day for a British popular culture. No one quite knows when fried potatoes were
first united with fish, but fried fish was on sale in the streets of London in the 1830s.
Fried chipped potatoes are thought to have been introduced into Britain from France
in the 1870s.

However they started, fish and chip shops spread rapidly. By the end of the 19"
century, there was on every second or third street corner in industrial towns. They
soon became a very important part of working-class life — a social focus, as well as a
source of cheap hot food.

But even if the traditional shops die out, fish and chips are now part of British
culture — and even a tourist attraction — and they won't disappear. Restaurants chains
all over London and other cities advertise “the great British dish” against a
background of a Union Jack — and wrap their chips in imitation newspaper. It's not
quite a real thing, but at least it's still there.

Task 10. Fill in the gaps using the correct words to form the idiom.

| couch potato, cup of tea, bee, lump, pigs, tea, pinch of salt, road hog, sour, bottleneck

1.“Do you think I'll be a famous rock star one day?”

“ might fly! You can’tevensing,”

2.“‘She hasn’t congratulated you on getting your book published because hers was tumed down.”

“I’sonly grapeson her part”

3.“Twouldn’tbe married to Louis—not for all the in China!”” Kim told her best friend.

4.1 don’tlike opera. It’s not really my .

5. He looks puzzled. He might have a in his bonnet

6. Mother wes treating her asasmall child and she had a in her throat.

7. Hetends to exaggerate alot. If T were you I'd take everything he says witha_.

8. Ty to avoid driving along the High Street in the momings as it’sabitofa during the rush hour.

9. “People like you shouldn’t be allowed on the road because you're a real P
10. “You should spend more time in the open or you might tum intoa D

JUSTFORFUN
My mother never eats beef. She has a bee in her bonnet about it causing the human form of “mad cow disease.””
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UNIT 5. BALANCED FOOD IN HUMAN DIET

No one food furnishes all the necessary food elements. A day’s, or even a
week’s menus should be considered as a unit, rather than one meal. By varying the
foods from meal to meal, and day to day, one may include all the essential foods.

A thorough knowledge of the chemical composition of foods, and of the
physiology of digestion, makes possible a wiser selection of food. One must maintain
a good balance of carbohydrates, fats, proteins, and the regulatory elements, i.e.,
minerals, cellulose, water, and vitamins. The adult person requires a certain amount
of fuel foods for the constant functioning of the many involuntary body activities, as
muscular tone, secretion of fluids, respiration, and circulation of blood.

The big factor that increases the demand for fuel is exercises or work.
Therefore, the more a person exercises, the more he requires fuel foods. These fuel
foods are those foods which contain carbon, hydrogen, and oxygen. These elements
are found in all fuel, such as wood, coal, alcohol, kerosene.

The food that contain carbon, hydrogen, and oxygen are classified as (1) the
carbohydrates, i. e., starches and sugars, (2) the fats, and (3) the proteins: meat, milk,
eggs. In the body these three classes of foodstuffs produce energy and leave, as
waste, carbon dioxide, and water. These end products are easily disposed of through
the lungs, skin, and kidneys.

Proteins, the animal foods, have an added element of nitrogen, and sometimes
phosphorus, sulphur, and iron. Since the tissues of our bodies are composed of these
same elements, proteins have a special function of building new tissues and of
keeping in repair old tissues. If proteins are used for fuel in the body, only the carbon,
hydrogen, and oxygen are used, and the nitrogen, sulphur, phosphorus, and iron are
but waste products to be eliminated through the kidneys. Proteins are expensive
foods, and if used as fuel, only part of the elements are really utilized in the body.

It is therefore wise to use carbohydrates and fats to furnish the fuel for the
body, and to use just enough protein to keep the tissues in repair. Tissue building is
fairly constant in the adult. It is only in case of actual body growth that extra supply
of protein is necessary. Therefore children and invalids require a good supply of milk,
eggs, and other simple proteins to build up new tissues.

Our bodies are so complicated in form, that starches, fats, and proteins are not
sufficient to supply all our needs. Certain minerals, as iron, calcium, phosphorus, and
iodine are equally important in the repair and functioning of the body. Calcium forms
a large per cent of bones and teeth. Therefore no one can afford to overlook a
generous amount of calcium foods, as milk, milk products, and oranges. Iron is
needed in the blood, and in other body fluids. Sources of iron are eggs, fresh, leafy
green vegetables onions, carrots, and the bran of cereals. In general we may say, the
necessary minerals may be secured by using daily a variety of vegetables, fruits,
whole cereals, and plenty of milk and eggs.

Another dietetic factor is cellulose, or bulk of the food. In recent years there
has been a tendency to so refine our foods that we do not get the proper amount of
bulk. The bulk is obtained from the fibrous part of fruits, and vegetables, and from
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the outer coats of cereals. Cellulose is neither fuel nor tissue builder, but as waste it
increases the rhythmic movement of the digestive tract and acts as a cleanser.

Much has been said in the past few years about a new set of necessary food
constituents, called vitamins. Scientists have found that without these the body ceases
to function properly. Many of the common diseases attributed to malnutrition are now
said to be caused by a lack in the diet of one, or two, or all of the vitamins.

Vitamin A is found in leafy green vegetables, eggs, yolk, butter, cream, carrots,
rutabagas, spinach, cabbage, yellow corn, and sweet potatoes. It is fairly stable to
heat. Lack of this constituent causes eye diseases, and forms of rickets. Vitamin B is
found in plant life, as oranges, spinach, cabbage, turnips, beets, tomatoes, carrots,
potatoes, onions, and the embryo of cereals. Deficiency of vitamin B causes a lack of
appetite, and general lassitude. Vitamin C is easily destroyed by heat, except in acid
solution.

Good sources of vitamin C are tomatoes, and uncooked greens, orange and
lemon juice, fresh fruit, raw cabbage, and raw beets. Its absence is shown in skin
diseases.

We may say that to avoid any dangers due to shortage of these protective
foods, the diet must contain milk, fresh vegetables, leafy greens, eggs, butter fat, and
whole cereals. Canned vegetables may lose much of their value as sources of
vitamins, due to high pressure cooking, especially if one does not use the liquid in are
canned.

For the growing child one must provide a goodly supply of foods rich in
mineral and vitamins. In the delicate and intricate weaving of new body cells it is of
the utmost importance that not one of the vital constituents be omitted. There is no
one perfect food. No vegetable or fruit, can be used to the exclusion of all others. A
variety of all the many fruits and vegetables is essential, not only for appetite's sake,
but for the actual needs of the bodly.

A good balance between fat, sugar, and protein is to be desired. Excessive
sugar ferments in the stomach cause distress from gas. FaT retards stomach digestion.
Therefore, in a meal rich in fat and sugar, the action of the stomach is delayed until
fermentation takes place. This is apt to happen after a holiday dinner.

Excessive use of meat tends to intestinal disorders, due to increased bacterial
action. Meat is of such pleasing flavour that one must guard against the excessive use
of meat to the exclusion of all essential vegetables, fruits, and dark breads.

It is not expected that every meal of the day will contain all the desired
foodstuff in the proper amounts, but the day's meals, or the week's meals, can be
considered as a unit. Surely in the course of a week the meals can have a good
balance of starch, sugar, whole cereals, fat, milk products, eggs, meat, and variety of
vegetables and fruits.

Active Vocabulary

almond MUT A5
bulk of food OCHOBHA Maca 1xi
cereals XJIIOHI 3J1aKU
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deficiency

BIJICYTHICTB, ne(iruT

digestion TPaBJICHHS

digestive tract TPaBHHH TPAKT

eliminate BUUIATH, BUAAIIATH 3 OPraHi3My
excessive HaAMIpHUT

fluid piarHa

foodstuffs IPOAYKTH Xap4yBaHHs

fuel foods XKa sIK JDKepeso eHeprii

intestinal disorder
intricate

KUIIKOBUW PO3JIaJL
3aIUTyTaHUM, CKIIAITHUN

involuntary MUMOBUTbHHAM, HEHABMUCHUI
iron 3a1i30
kidneys HUPKH

leafy green vegetables mmcrToBi oBOui
lungs JereHi
malnutrition HEI01TaHHs
meal ixa
respiration JTUXaHHS
rutabaga OpykBa
shortage HecTada, Opak
skin mKipa

waste products BIJIXOIU

Task 1. Transcribe and pronounce correctly the following words:

digestion,

respiration, fuel,

phosphorus, shortage,

foodstuffs, rhythmic, desirable

Task 2. Match the word or words with the definition.

Task 3. Fill in the gaps using the words in the box.

malnutrition,

Kidney,

1. digest a. liquid or secretion

2. malnutrition b. too much or too great

3. fuel c. breathing

4. respiration  d. assimilate (food) in the stomach and bowels

5. full-blooded e. grain used for food

6. fluid f. food as a source of energy

7. gravy g. vigorous, hearty, sensual

8. effect h. condition resulting from the lack of foods necessary for health

desirable, sufficient, body fluids, minerals, decomposition products,

skim milk, tissue builder, needs

1. The human bodies are so complicated in from, that starches, fats and proteins are

not to supply all our needs.
2. Inthe repair and functioning of the body certain asiron, calcium, phosphorus are very important.
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3. Ironis needed inthe blood and in other :

4. Cellulose in neither fuel nor but it increases the rhythmic movement of the digestive tract.

5. A variety of all the many fruits and vegetables is essential for the actual of the body.

6. Dried Isavery economical source of milk proteins and minerals.

7. Al cheeses may be considered as rich sources of protein and protein and minerals, especially
calcium.

8. The use of white bread is less fromnutrition point of view.

Task4. Answer the questions:

1. What are the main principles of menu making?

2.\What is required for the body activity of the adult person?
3. What do the fuel foods contain”?

4. \What special function have proteins as animal foods?

5. What is the reason of the common diseases?

6. What are the iron sources?

7.\What isthe role of cellulose in human diet?

8. What tends to intestinal disorders?

Task5. Choose the correct form in bold.

1. The big factor that increasefincreases the dermand for fuel is exercises and work.

2. The more/most a person exercises, the more/most he requires fuel foods,

3. Proteins haverhad a special function of building new tissues and of keeping in repair old tissues.

4. CalciumformAorms a large per cent of boo and teeth.

5. In recent years there hashad been a tendency to refine our foods.

6. Cellulose increases/increasing the rhythmic movement of the digestive tract and acting/acts asa cleanser.

7. Excessive use of meat tend/tends to intestinal disorders, due to increased bacterial action.

8. It is not expected/expecting that every meal of the day will contain all the desired foodstuffs in the proper
amounts, but the day’s meals can be considered as a unit.

Task6. Translate into English.

1. ka € mikeperioM eHeprii 17151 KUBOIO OpraHiBMY.

2. MOII0KO 1 MOTIO|HI IPOTYKTA MaFOTh BKITVIBE 3HAYCHHS B ITIOZICHHOMY PalTioHI
JTEOTVIHYL

3. XapyoBl POTYKTH MOBAHHI MICTUTY OUTKH 1 BITAMIHKL

4. B 1ionieHHHiA partioH XapdyBaHHSI 000B ’SBKOBO TOBHHHI BXOATY BITAMIHI
OCKUTHKH TX HeCTaua IMPYBBOIMTH IO PI3HHX 3aXBOPIOBAHD.

5. DpyK1v110BOYI € HKEPEIIOM BITAMIHIB | MIHEPATTHHIX COTICH.

6. Kurme GopoIIHO MICTUTH OUTHITIE MIHEPATHHEIX COVIEH, YKHPIB, BITAMIHIB, HDK
OU1e 1 TOMy OUTHIII TIOKVIBHE.

7. HeoOXiTHO CTeKUTY 32 TUM, 1100 B TYDKHEBUI PALTIOH XapayBAHHS JFOIMHA
BXOJ/UTA BCl HOOOXUTHI [T KUTTEISUTHHOCTI OPraHBMY PEHOBHHIL
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Task 7. Read the text and mark these sentence true (T) or false (F).
UKRAINIAN FOOD

Ukrainian cuisine is very varied, and Ukrainians are known for their
hospitality. Though more and more cafes, bars and restaurants are opened offering
excellent food at reasonable prices, Ukrainians will never miss a chance to invite you
to a family gathering. Women gladly spend a lot of time and energy in the kitchen
cooking for family and guests. Usually a traditional festive meal begins with a huge
number of starters followed by the main course. The aim is to ensure that a guest’s
plate is never empty!

Borshch is a soup based on beetroot with meat and vegetables: served with
sour cream.

Varenyky are ravioli-like pasta stuffed with mushrooms, meat, cottage cheese,
potato, cabbage or cherries (as a dessert).

Holoobtsee — cabbage leaves stuffed with rice and vegetable, or with spicy
minced meat.

MIlyntsee — pancakes, often made with sour milk.

At the risk of offending vegetarians, a description of the Ukrainian cuisine
would be incomplete without salo — pork lard. Spices are rubbed into the skin and the
lard then allowed to stand in cold place. It is eaten in salted thin slices with bread.
The smoked version is especially delicious.

Ukrainians are very fond of milk and kefeer (sour version of yoghurt). They
also like refreshing non-alcoholic kvas made from fermented brown bread. Uzvar is
another summer favourite made from stewed fruit and very similar to iced fruit tea.

Ukraine has a tradition of drinking spirits. Horilka is a popular spirit for adults,
mostly men. Women enjoy wine, nalyvka (infusion of fruit and horilka) or vyshnivka
(especially tasty variety made from cherries).

1. Ukrainians will never miss a chance to invite you to a family gathering.

2. Borshch is usually served with sour cream.

3. At the risk of offending vegetarians, a description of Ukrainian cuisine would be
incomplete without pork steak.

4. Ukraine has a tradition of drinking wines.

5. Coca-cola is a favourite spirit for adults.

6. Nalyvka is an infusion of fruit and horilka.

JUST FOR FUN

A young man who was a sports man went into a snack-bar for lunch and took
off his overcoat. He knew the kind of people who went to that snack-bar so he took a
piece of paper and wrote on it:

“This overcoat belongs to Bill Basher, the famous athlete, he will be back in
ten minutes”, and fixed this on the coat.

When he came back, the overcoat wasn’t there, but on the paper someone had
written:

“Overcoat taken by famous runner. He won’t be back at all.”
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3ABJIAHHS 1JIS1 CAMOCTIHHOI POBOTH
ADDITIONAL READING
Food preservation

Preservation processes include:
Heating to kill or denature micro-organisms (e.g. boiling). Oxidation (e.g. use of
sulfur dioxide).
Toxic inhibition (e.g. smoking, use of carbon dioxide, vinegar, alcohol etc.).
Dehydration (drying).
Osmotic inhibition (e.g. use of syrups).
Low temperature inactivation (e.g. freezing).
Ultra high water pressure (e.g. fresherized, a kind of "cold" pasteurization, the
pressure Kills naturally occurring pathogens, which cause food deterioration and
affect food safety).
Combinations of these methods.
Drying.
One of the oldest methods of food preservation is by drying, which reduces water
activity sufficiently to prevent or delay bacterial growth.
Refrigeration
Refrigeration preserves food by slowing down the growth and reproduction of
microorganisms and the action of enzymes which cause food to rot. The introduction
of commercial and domestic refrigerators drastically improved the diets of many in
the Western world by allowing foods such as fresh fruit, salads and dairy products to
be stored safely for longer periods, particularly during warm weather.
Frozen food
Freezing is also one of the most commonly used processes commercially and
domestically for preserving a very wide range of food including prepared food stuffs
which would not have required freezing in their unprepared state. For example,
potato waffles are stored in the freezer, but potatoes themselves require only a cool
dark place to ensure many months' storage. Cold stores provide large volume, long-
term storage for strategic food stocks held in case of national emergency in many
countries.
Heat treating
Thermization, Pasteurization, and Sterilization (microbiology). This section
requires expansion.
Vacuum packing
Vacuum-packing stores food in a vacuum environment, usually in an air-tight
bag or bottle. The vacuum environment strips bacteria of oxygen needed for survival,
slowing spoiling. Vacuum-packing is commonly used for storing nuts to reduce loss
of flavor from oxidation.
Salt
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Salting or curing draws moisture from the meat through a process of osmosis.
Meat is cured with salt or sugar, or a combination of the two. Nitrates and nitrites are
also often used to cure meat and contribute the characteristic pink color, as well as
inhibition of Clostridium botulinum.

Sugar

Sugar is used to preserve fruits, either in syrup with fruit such as apples, pears,
peaches, apricots, plums or in crystallized form where the preserved material is
cooked in sugar to the point of crystallisation and the resultant product is then stored
dry. This method is used for the skins of citrus fruit (candied peel), angelica and
ginger. A modification of this process produces glacii fruit such as glacii cherries
where the fruit is preserved in sugar but is then extracted from the syrup and sold, the
preservation being maintained by the sugar content of the fruit and the superficial
coating of syrup. The use of sugar is often combined with alcohol for preservation of
luxury products such as fruit in brandy or other spirits. These should not be confused
with fruit flavored spirits such as cherry brandy or Sloe gin.

Artificial food additives

Preservative food additives can be antimicrobial; which inhibit the growth of
bacteria or fungi, including mold, or antioxidant; such as oxygen absorbers, which
inhibit the oxidation of food constituents.

Freezing

Common antimicrobial preservatives include calcium propionate, sodium
nitrate, sodium nitrite, sulfites (sulfur dioxide, sodium bisulfite, potassium hydrogen
sulfite, etc.) and disodium EDTA. Antioxidants include BHA and BHT. Other
preservatives include formaldehyde (usually in solution), glutaraldehyde (kills
insects), ethanol and methylchloroisothiazolinone.

Pickling

Pickling is a method of preserving food in an edible anti-microbial liquid.
Pickling can be broadly categorized as chemical pickling for example, In chemical
pickling, the food is placed in an edible liquid that inhibits or kills bacteria and other
micro- organisms. Typical pickling agents include brine (high in salt), vinegar,
alcohol, and vegetable oil, especially olive oil but also many other oils. Many
chemical pickling processes also involve heating or boiling so that the food being
preserved becomes saturated with the pickling agent. Common chemically pickled
foods include cucumbers, peppers, corned beef, herring, and eggs, as well mixed
vegetables such as piccalilli. In fermentation pickling, the food itself produces the
preservation agent, typically by a process that produces lactic acid. Fermented pickles
include sauerkraut, nukazuke, kimchi, surstromming, and curtido. Some pickled
cucumbers are also fermented. In commercial pickles, a preservative like sodium
benzoate or EDTA may also be added to enhance shelf life.

Lye

Sodium hydroxide (lye) makes food too alkaline for bacterial growth. Lye will
saponify fats in the food, which will change its flavor and texture. Lutefisk uses lye in
its preparation, as do some olive recipes. Modern recipes for century eggs also call
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for lye. Masa harina and hominy use agricultural lime in their preparation and this is
often misheard as “lye”.
Canning and bottling preserved food

Canning involves cooking food, sealing it in sterile cans or jars, and boiling the
containers to kill or weaken any remaining bacteria as a form of sterilization. It was
invented by Nicolas Appert. Foods have varying degrees of natural protection against
spoilage and may require that the final step occur in a pressure cooker. High-acid
fruits like strawberries require no preservatives to can and only a short boiling cycle,
whereas marginal fruits such as tomatoes require longer boiling and addition of other
acidic elements. Low acid foods, such as vegetables and meats require pressure
canning. Food preserved by canning or bottling is at immediate risk of spoilage once
the can or bottle has been opened.

Lack of quality control in the canning process may allow ingress of water or
microorganisms. Most such failures are rapidly detected as decomposition within the
can causes gas production and the can will swell or burst. However, there have been
examples of poor manufacture (underprocessing) and poor hygiene allowing
contamination of canned food by the obligate anaerobe Clostridium botulinum, which
produces an acute toxin within the food, leading to severe illness or death. This
organism produces no gas or obvious taste and remains undetected by taste or smell.
Its toxin is denatured by cooking, though. Cooked mushrooms, handled poorly and
then canned, can support the growth of Staphylococcus aureus, which produces a
toxin that is not destroyed by canning or subsequent reheating.

Jellying

Food may be preserved by cooking in a material that solidifies to form a gel.
Such materials include gelatine, agar, maize flour and arrowroot flour. Some foods
naturally form a protein gel when cooked such as eels and elvers, and sipunculid
worms which are a delicacy in the town of Xiamen in Fujian province of the People's
Republic of China. Jellied eels are a delicacy in the East End of London where they
are eaten with mashed potatoes. Potted meats in aspic, (a gel made from gelatine and
clarified meat broth) were a common way of serving meat off- cuts in the UK until
the 1950s. Many jugged meats are also jellied.

Potting

A traditional British way of preserving meat (particularly shrimp) is by setting

it in a pot and sealing it with a layer of fat. Also common is potted chicken liver.
Jugging

Meat can be preserved by jugging, the process of stewing the meat (commonly
game or fish) in a covered earthenware jug or casserole. The animal to be jugged is
usually cut into pieces, placed into a tightly-sealed jug with brine or gravy, and
stewed. Red wine and/or the animal's own blood is sometimes added to the cooking
liquid. Jugging was a popular method of preserving meat up until the middle of the
20th century.

Irradiation

Irradiation of food is the exposure of food to ionizing radiation; either high-

energy electrons or X-rays from accelerators, or by gamma rays (emitted from
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radioactive sources as Cobalt-60 or Caesium-137). The treatment has a range of
effects, including killing bacteria, molds and insect pests, reducing the ripening and
spoiling of fruits, and at higher doses inducing sterility. The technology may be
compared to pasteurization; it is sometimes called ‘cold pasteurization’, as the product
Is not heated. Irradiation is not effective against viruses or prions, it cannot eliminate
toxins already formed by microorganisms, and is only useful for food of high initial
quality. Nitrogen gas (N2) at concentrations of 98% or higher is also used effectively
to kill insects in grain through hypoxia. However, carbon dioxide has an advantage in
this respect as it kills organisms through hypercarbia and depending on concentration
hypoxia and, requiring concentrations of above 35%, or so. This makes carbon
dioxide preferable for fumigation in situations where a hermetic seal cannot be
maintained.
Burial of in the ground

Burial of food can preserve it due to a variety of factors: lack of light, lack of
oxygen, cool temperatures, pH level, or desiccants in the soil. Burial may be
combined with other methods such as salting or fermentation. Many root vegetables
are very resistant to spoilage and require no other preservation than storage in cool
dark conditions, for example by burial in the ground, such as in a storage clamp.
Century eggs are created by placing eggs in alkaline mud (or other alkaline
substance) resulting in their “inorganic” fermentation through raised pH instead of
spoiling. The fermentation preserves them and breaks down some of the complex,
less flavorful proteins and fats into simpler more flavorful ones.

Most foods can be preserved in soil that is very dry and salty (thus a desiccant),
or soil that is frozen.

Cabbage was traditionally buried in the fall in northern farms in the USA for
preservation. Some methods keep it crispy while other methods produce sauerkraut
[citation needed]. A similar process is used in the traditional production of kimchi.
Sometimes meat is buried under conditions which cause preservation. If buried on hot
coals or ashes, the heat can kill pathogens, the dry ash can desiccate, and the earth
can block oxygen and further contamination. If buried where the earth is very cold,
the earth acts like a refrigerator.

Controlled use of micro-organism

Some foods, such as many cheeses, wines, and beers will keep for a long time
because their production uses specific micro-organisms that combat spoilage from
other less benign organisms. These micro-organisms keep pathogens in check by
creating an environment toxic for themselves and other micro-organisms by
producing acid or alcohol. Starter micro-organisms, salt, hops, controlled (usually
cool) temperatures, controlled (usually low) levels of oxygen and/or other methods
are used to create the specific controlled conditions that will support the desirable
organisms that produce food fit for human consumption.

High-pressure food preservation

High-pressure food preservation refers to high pressure used for food
preservation. "Pressed inside a vessel exerting 70,000 pounds per square inch (480
MPa) or more, food can be processed so that it retains its fresh appearance, flavour,
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texture and nutrients while disabling harmful microorganisms and slowing spoilage."
By 2001, adequate commercial equipment was developed so that by 2005 the process
was being used for products ranging from orange juice to guacamole to deli meats
and widely sold.
Food drying

There are many different methods for drying, each with their own advantages
for particular applications; these include:

Bed dryers.

Drum drying.

Freeze Drying.

Shelf dryers.

Spray drying.

Sunlight.

Commercial food dehydrators.

Household oven.

Many different foods are prepared by dehydration. Good examples are meat
such as prosciutto (a.k.a. Parma ham), bresaola, and beef jerky. Dried and salted
reindeer meat is a traditional Sami food. First the meat is soaked / pickled in saltwater
for a couple of days to guarantee the conservation of the meat. Then the meat is dried
in the sun in spring when the air temperature is below zero. The dried meat can be
further processed to make soup.

Fruits change character completely when dried: the plum becomes a prune, the
grape a raisin; figs and dates are also transformed in new, different products, that can
be eaten as they are or else after rehydration.

Home drying of vegetables, fruit and even meat (to produce jerky) may be
carried out by a do-it-yourself practice, employing electrical dehydrators (household
appliance). If the user does not like to use additives as potassium metabisulphite, or
BHA, BHT for meats, dried products may be hermetically shelf stored if it is to be
consumed soon, or else in the refrigerator or even freezer if a long storage is to be
expected. Freeze dried vegetables are often found in backpackers food, hunters,
military, etc. The exception to this rule are bulbs, such as garlic and onion, which are
often dried. Also chilis are frequently dried. Edible and psilocybin mushrooms, as
well as other fungi, are also sometimes dried for preservation purposes, to affect the
potency of chemical components, or so they can be used as seasonings.

For centuries, much of the European diet depended on dried cod, known as salt
cod or bacalhau (with salt) or stockfish (without). It formed the main protein source
for the slaves on the West Indian plantations, and was a major economic force within
the triangular trade. Dried shark meat, known as Hakarl, is a delicacy in Iceland.

Grain drying. Hundreds of millions of tonnes of wheat, corn, soybean, rice and
other grains as sorghum, sunflower seeds, rapeseed/canola, barley, oats, etc., are
dried in grain dryers. In the main agricultural countries, drying comprises the
reduction of moisture from about 17-30%w/w to values between 8 and 15%wi/w,
depending on the grain. The final moisture content for drying must be adequate for
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storage. The more oil the grain has, the lower its storage moisture content will be
(though its initial moisture for drying will also be lower). Cereals are often dried to
14% wiw, while oilseeds, to 12.5% (soybeans), 8% (sunflower) and 9% (peanuts).
Drying is carried out as a requisite for safe storage, in order to inhibit microbial
growth. However, low temperatures in storage are also highly recommended to avoid
degradative reactions and, especially, the growth of insects and mites. A good
maximum storage temperature is about 18°C. The largest dryers are normally used
"Off-farm", in elevators, and are of the continuous type: Mixed-flow dryers are
preferred in Europe, while Cross-flow dryers in the USA. In Argentina, both types
are usually found. Continuous flow dryers may produce up to 100 metric tonnes of
dried grain per hour. The depth of grain the air must traverse in continuous dryers
range from some 0.15m in Mixed flow dryers to some 0.30 m in Cross-Flow. Batch
dryers are mainly used "On-Farm", particularly in the USA and Europe. They
normally consist of a bin, with heated air flowing horizontally from an internal
cylinder through an inner perforated metal sheet, then through a annular grain bed,
some 0.50 m thick (coaxial with the internal cylinder) in radial direction, and finally
across the outer perforated metal sheet, before being discharged to the atmosphere.
The usual drying times range from 1 h to 4 h depending on how much water must be
removed, type of grain, air temperature and the grain depth. In the USA, continuous
counterflow dryers may be found on-farm, adapting a bin to slowly drying grain fed
at the top and removed at the bottom of the bin by a sweeping auger. Grain drying is
an active area of manufacturing and research.

Now it is possible to simulate the performance of a dryer with computer
programs based on equations (mathematical models) that represent the phenomena
involved in drying: physics, physical chemistry, thermodynamics and heat and mass
transfer. Most recently the evolution of quality indices is beginning to be predicted
with some confidence, in order to add an essential performance parameter with which
to establish a compromise of reasonably fast drying rate, limited energy consumption,
and satisfactory grain quality. A typical quality parameter in wheat drying is the
breadmaking quality and germination percentage whose reductions in drying are
somewhat related.

Food freezing

Freezing food preserves food from the time it is prepared to the time it is eaten.
Since early times, farmers, fishermen, and trappers have preserved their game in
unheated buildings during the winter season. Freezing food slows down
decomposition by turning water to ice, making it unavailable for most bacterial
growth. In the food commodity industry, the process is called 1QF or Individually
Quick Frozen.

Clarence Birdseye, an American inventor, developed the quick-freezing
system. He discovered that the combination of ice, wind, and low temperatures in the
Arctic froze anything that was exposed to it almost instantly. Birdseye's soon realized
that the quick freezing effectively prevented large ice crystals from forming. Other
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attempts had resulted in the formation of large crystals, which destroyed the delicate
cellular structure of the food. With only an electric fan, a few buckets of brine, and
cakes of ice, Clarence Birdseye perfected his system of packing fresh food into
waxed cardboard boxes and flash-freezing it under high pressure. He sold the patent
to the Goldman-Sachs Trading Corporation (a subsidiary of Goldman Sachs &
Company) and the Postum Company. In 1929 the first quick-frozen vegetables were
sold to the public.
Modern Techniques

Manufacturers freeze foods by immersing them in very cold liquids, liquid
nitrogen being the preferred medium. Nitrogen liquefies at about -320 °F (-195.5°C),
making it useful for quickly freezing foods. When food is submerged in liquid
nitrogen, it rapidly freezes. The faster food freezes, the smaller the crystals that form
within it. High-Pressure Shift Freezing is another method used to manufacture frozen
food. It uses the principles of water's phase diagram. At a very high pressure,
900 MPa, ice may be formed at room temperature. This is not an efficient way to
create frozen foods, but it is being researched for future use.

Dehydrofreezing is a commercial method used to reduce the cost of shipping,
handling, and storage of fruits and vegetables. During dehydrofreezing, food is first
dehydrated to the desired moisture level and then frozen. Fruits and vegetables have a
higher water content than meats, which makes them more susceptible to the
formation of large ice crystals. Dehydrofreezing gives the manufacturer peace of
mind and keeps produce fresher.

Preservatives

Frozen foods don't require many preservatives because the process of preparing
the food for freezing Kills much of the bacteria living on the food.
Carboxymethylcellulose (CMC) is used as a stabilizer in frozen foods because of its
tasteless and odorless properties.

Packaging

Frozen food packaging must maintain its integrity throughout machine filling,
sealing, freezing, storage, transportation, thawing, and often cooking. [8] Most frozen
foods are cooked in a microwave oven. To make it easier for the consumer,
manufacturers have developed packaging that can go straight from freezer to
microwave.

In 1974, the first differential heating container (DHC) was sold to the public. A
DHC is a sleeve of metal designed to allow frozen foods to receive the correct
amount of heat. Various sized apertures were positioned around the sleeve. The
consumer would put the frozen dinner into the sleeve according to what needed the
most heat. This ensured proper cooking.

Today there are multiple options for packaging frozen foods. Boxes, cartons,
bags, pouches, heat-in-bag pouches, lidded trays and pans, crystallized PET trays,
and composite and plastic cans.

Scientists are continually researching new aspects of frozen food packaging.
Active packaging offers a host of new technologies that can actively sense and then
neutralize the presence of bacteria or other harmful species. Active packaging can
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extend shelf-life, maintain product safety, and help preserve the food over a longer
period of time. Several functions of active packaging are being researched:

Oxygen scavengers.

Time.

Temperature indicators.

Digital temperature dataloggers. Antimicrobials Carbon Dioxide controllers.
Microwave susceptors.

Moisture control. Water activity.

Moisture vapor transmission rate. Flavor enhancers.

Oder generators.

Oxygen-permeable films.

Oxygen generators.

Validation of cold chain.

With these new technologies, food may last longer and our knowledge about its
safety will increase.

Effects on Nutrients. Vitamin Content of Frozen Foods

Vitamin C: Usually lost in a higher concentration than any other vitamin. A
study was performed on peas to determine the cause of Vitamin C loss. A vitamin
loss often percent occurred during the blanching phase with the rest of the loss
occurring during the cooling and washing stages. The vitamin loss was not actually
accredited to the freezing process. Another experiment was performed involving peas
and frozen vegetable were stored at -10 °F and the canned vegetables were stored at
room temperature (75°F). After 0, 3, 6, and 12 months of storage, the vegetables were
analyzed with and without cooking. O'Hara, the scientist performing the experiment
said, "From the view point of the vitamin content of the two vegetables when they
were ready for the plate of the consumer, there did not appear to be any marked
advantages attributable to method of preservation, frozen storage, processed in a tin,
or processed in glass.”

Vitamin B1 (Thiamin): A vitamin loss of 25 percent is normal. Thiamin is
easily soluble in water and is destroyed by heat.

Vitamin B2 (Riboflavin): Not much research has been done to see how much
freezing affects Riboflavin levels. One study found an 18 percent vitamin loss in
green vegetables while another found a 4 percent loss. It is commonly accepted that
the loss of Riboflavin has to do with the preparation for freezing rather than the actual
freezing process itself.

Vitamin A (Carotene): There is little loss of Carotene during preparation for
freezing and freezing of most vegetables. However, there is a danger of losing the
vitamin during a long-continued storage period.

Efficiency

Freezing is an effective form of food preservation because the pathogens that
cause food spoilage are killed or do not grow very rapidly at reduced temperatures.
The process is less effective in food preservation than are thermal techniques, such as
boiling, because pathogens are more likely to be able to survive cold temperatures
rather than hot temperatures. One of the problems surrounding the use of freezing as
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a method of food preservation is the danger that pathogens deactivated (but not
killed) by the process will once again become active when the frozen food thaws.

Foods may be preserved for several months by freezing. Long-term frozen
storage requires a constant temperature of -18 °C (0 °F) or less. Some freezers cannot
achieve such a low temperature. The time food can be kept in the freezer is reduced
considerably if the temperature in a freezer fluctuates; small ice crystals thaw as the
temperature moves up, and re freeze onto larger crystals as the temperature declines.
Fluctuations can occur by a small gap in the freezer door or adding a large amount of
unfrozen food.

Sterilization (microbiology)

Sterilization is a term referring to any process that eliminates or kills all forms
of life, including transmissible agents present on a surface, contained in a fluid, in
medication, or in a compound such as biological culture media. Sterilization can be
achieved by applying the proper combinations of heat, chemicals, irradiation, high
pressure, and filtration.

The term has evolved to include the disabling or destruction of infectious
proteins such as Prions related to Transmissible Spongiform Encephalopathies (TSE).
Foods

One of the first steps toward sterilization was made by Nicolas Appert. He
learned that thorough cooking (applying a suitable amount of heat over a suitable
period of time) slowed the decay of foods and various liquids, preserving them for
safe consumption for a longer time than was typical. Canning of foods is an extension
of the same principle, and has helped to reduce food borne illness (“food poisoning").
Other methods of sterilizing foods include food irradiation and pascalization (the use
of high pressure to kill microorganisms).

Sterilization as a definition terminates all life; whereas sanitization and
disinfection terminates selectively and partially. Both sanitization and disinfection
reduce the number of targeted [pathogenic] organisms to what are considered
"acceptable” levels - levels that a reasonably healthy, intact, body can deal with. An
example of this class of process is Pasteurization.

Heat sterilization Steam sterilization utensils

A widely-used method for heat sterilization is the autoclave, sometimes called
a converter. Autoclaves commonly use steam heated to 121-134 °C (250-273 °F). To
achieve sterility, a holding time of at least 15 minutes at 121 °C (250 °F) or 3 minutes
at 134 °C (273 °F) is required. Additional sterilizing time is usually required for
liquids and instruments packed in layers of cloth, as they may take longer to reach the
required temperature (unnecessary in machines that grind the contents prior to
sterilization). Following sterilization, liquids in a pressurized autoclave must be
cooled slowly to avoid boiling over when the pressure is released. Modern converters
operate around this problem by gradually depressing the sterilization chamber and
allowing liquids to evaporate under a negative pressure, while cooling the contents.
Proper autoclave treatment will inactivate all fungi, bacteria, viruses and also
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bacterial spores, which can be quite resistant. It will not necessarily eliminate all
prions. For prion elimination, various recommendations state 121-132 °C (250-
270°F) for 60 minutes or 134 °C (273 °F) for at least 18 minutes. The prion that
causes the disease scrapie (strain 263K) is inactivated relatively quickly by such
sterilization procedures; however, other strains of scrapie, as well as strains of CJD
and BSE are more resistant. Using mice as test animals, one experiment showed that
heating BSE positive brain tissue at 134-138 °C (273-280 °F) for 18 minutes resulted
in only a 2.5 log decrease in prion infectivity. (The initial BSE concentration in the
tissue was relatively low). For a significant margin of safety, cleaning should reduce
infectivity by 4 logs, and the sterilization method should reduce it a further 5 logs.

To ensure the autoclaving process was able to cause sterilization, most
autoclaves have meters and charts that record or display pertinent information such as
temperature and pressure as a function of time. Indicator tape is often placed on
packages of products prior to autoclaving. A chemical in the tape will change color
when the appropriate conditions have been met. Some types of packaging have built-
in indicators on them.

Biological indicators (“bioindicators™) can also be used to independently
confirm autoclave performance. Simple bioindicator devices are commercially
available based on microbial spores. Most contain spores of the heat resistant microbe
Geobacillus stearothermophilus (formerly Bacillus stearothermophilus), among the
toughest organisms for an autoclave to destroy. Typically these devices have a self-
contained liquid growth medium and a growth indicator. After autoclaving an internal
glass ampule is shattered, releasing the spores into the growth medium. The vial is
then incubated (typically at 56 °C (133 °F)) for 24 hours. If the autoclave destroyed
the spores, the medium will retain its original color. If autoclaving was unsuccessful
sterothermophilus will metabolize during incubation, causing a color change during
the incubation.

For effective sterilization, steam needs to penetrate the autoclave load
uniformly, so an autoclave must not be overcrowded, and the lids of bottles and
containers must be left ajar. Alternatively steam penetration can be achieved by
shredding the waste in some autoclave models that also render the end product.

Indicators should be placed in the most difficult places for the steam to reach to
ensure that steam actually penetrates there.

For autoclaving, as for all disinfection or sterilization methods, cleaning is
critical. Extraneous biological matter or grime may shield organisms from the
property intended to kill them, whether it physical or chemical. Cleaning can also
remove a large number of organisms. Proper cleaning can be achieved by physical
scrubbing. This should be done with detergent and warm water to get the best results.
Cleaning instruments or utensils with organic matter, cool water must be used
because warm or hot water may cause organic debris to coagulate. Treatment with
ultrasound or pulsed air can also be used to remove debris.

Food

Although imperfect, cooking and canning are the most common applications of

heat sterilization. Boiling water kills the vegetative stage of all common microbes.
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Roasting meat until it is well done typically completely sterilizes the surface. Since
the surface is also the part of food most likely to be contaminated by microbes,
roasting usually prevents food poisoning. Note that the common methods of cooking
food do not sterilize food - they simply reduce the number of disease- causing
microorganisms to a level that is not dangerous for people with normal digestive and
Immune systems.

Pressure cooking is analogous to autoclaving and when performed correctly
renders food sterile. However, some foods are notoriously difficult to sterilize with
home canning equipment, so expert recommendations should be followed for home
processing to avoid food poisoning.

Other methods

Other heat methods include flaming, incineration, boiling, tindalization, and
using dry heat.

Flaming is done to loops and straight-wires in microbiology labs. Leaving the
loop in the flame of a Bunsen burner or alcohol lamp until it glows red ensures that
any infectious agent gets inactivated. This is commonly used for small metal or glass
objects, but not for large objects (see Incineration below). However, during the initial
heating infectious material may be "sprayed” from the wire surface before it is Kkilled,
contaminating nearby surfaces and objects. Therefore, special heaters have been
developed that surround the inoculating loop with a heated cage, ensuring that such
sprayed material does not further contaminate the area. Another problem is that gas
flames may leave residues on the object, e.g. carbon, if the object is not heated
enough.

A variation on flaming is to dip the object in 70% ethanol (or a higher
concentration) and merely touch the object briefly to the Bunsen burner flame, but
not hold it in the gas flame. The ethanol will ignite and burn off in a few seconds.
70% ethanol kills many, but not all, bacteria and viruses, and has the advantage that it
leaves less residue than a gas flame. This method works well for the glass "hockey
stick"-shaped bacteria spreaders.

Incineration will also burn any organism to ash. It is used to sanitize medical
and other biohazardous waste before it is discarded with non-hazardous waste.
During the initial heating of the chamber, boiling in water for fifteen minutes will kill
most vegetative bacteria and inactivate viruses, but boiling is ineffective against
prions and many bacterial and fungal spores; therefore boiling is unsuitable for
sterilization. However, since boiling does kill most vegetative microbes and viruses,
it is useful for reducing viable levels if no better method is available.

Boiling is a simple process, and is an option available to most people, requiring
only water, enough heat, and a container that can withstand the heat; however,
boiling can be hazardous and cumbersome.

Tyndallization named after John Tyndall is a lengthy process designed to
reduce the level of activity of sporulating bacteria that are left by a simple boiling
water method. The process involves boiling for a period (typically 20 minutes) at
atmospheric pressure, cooling, incubating for a day, boiling, cooling, incubating for a
day, boiling, cooling, incubating for a day, and finally boiling again. The three
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incubation periods are to allow heat-resistant spores surviving the previous boiling
period to germinate to form the heat-sensitive vegetative (growing) stage, which can
be killed by the next boiling step. This is effective because many spores are
stimulated to grow by the heat shock. The procedure only works for media that can
support bacterial growth — it will not sterilize plain water. Tindalization /
tyndallization is ineffective against prions.

Dry heat can be used to sterilize items, but as the heat takes much longer to be
transferred to the organism, both the time and the temperature must usually be
increased, unless forced ventilation of the hot air is used. The standard setting for a
hot air oven is at least two hours at 160°C (320°F). A rapid method heats air to 190°C
(374°F) for 6 minutes for unwrapped objects and 12 minutes for wrapped objects.
Dry heat has the advantage that it can be used on powders and other heat-stable items
that are adversely affected by steam (for instance, it does not cause rusting of steel
objects). Prions can be inactivated by immersion in sodium hydroxide (NaOH 0.09N)
for two hours plus one hour autoclaving (121°C/250°F). Several investigators have
shown complete (>7.4 logs) inactivation with this combined treatment. However,
sodium hydroxide may corrode surgical instruments, especially at the elevated
temperatures of the autoclave.

Chemical sterilization

Chemicals are also used for sterilization. Although heating provides the most
reliable way to rid objects of all transmissible agents, it is not always appropriate,
because it will damage heat-sensitive materials such as biological materials, fiber
optics, electronics, and many plastics. Low temperature gas sterilizers function by
exposing the articles to be sterilized to high concentrations (typically 5 - 10% v/v) of
very reactive gases (alkylating agents such as ethylene oxide, and oxidizing agents
such as hydrogen peroxide and ozone). Liquid sterilants and high disinfectants
typically include oxidizing agents such as hydrogen peroxide and peracetic acid and
aldehydes such as glutaraldehyde and more recently o-phthalaldehyde. While the use
of gas and liquid chemical sterilants/high level disinfectants avoids the problem of
heat damage, users must ensure that article to be sterilized is chemically compatible
with the sterilant being used. The manufacturer of the article can provide specific
information regarding compatible sterilants. In addition, the use of chemical sterilants
poses new challenges for workplace safety. The chemicals used as sterilants are
designed to destroy a wide range of pathogens and typically the same properties that
make them good sterilants makes them harmful to humans. Employers have a duty to
ensure a safe work environment (Occupational Safety and Health Act of 1970,
section 5 for United States) and work practices, engineering controls and monitoring
should be employed appropriately.

Ethylene Oxide

Ethylene oxide (EO or EtO) gas is commonly used to sterilize objects sensitive
to temperatures greater than 60 °C and / or radiation such as plastics, optics and
electrics. Ethylene oxide treatment is generally carried out between 30 °C and 60°C
with relative humidity above 30% and a gas concentration between 200 and 800
mg/1, and typically lasts for at least three hours. Ethylene oxide penetrates well,
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moving through paper, cloth, and some plastic films and is highly effective. EtO can
kill all known viruses, bacteria and fungi, including bacterial spores and is
compatible with most materials (e.g. of medical devices), even when repeatedly
applied. However, it is highly flammable, toxic and carcinogenic.

A typical process consists of a preconditioning phase, the actual sterilization
run and a period of post-sterilization aeration to remove toxic residues, such as
ethylene oxide residues and by-products such ethylene glycol (formed out of EtO and
ambient humidity) and ethylene chlorohydrine (formed out of EtO and materials
containing chlorine, such as PVC). Besides moist heat and irradiation, ethylene oxide
Is the most common sterilization method, used for over 70% of total sterilizations,
and for 50% of all disposable medical devices.

The two most important ethylene oxide sterilization methods are: (1) the gas
chamber method and (2) the micro-dose method. To benefit from economies of scale,
EtO has traditionally been delivered by flooding a large chamber with a combination
of EtO and other gases used as dilutants (usually CFCs or carbon dioxide). This
method has drawbacks inherent to the use of large amounts of sterilant being released
into a large space, including air contamination produced by CFCs and/or large
amounts of EtO residuals, flammability and storage issues calling for special
handling and storage, operator exposure risk and training costs. Ethylene oxide is still
widely used by medical device manufacturers for larger scale sterilization (e.g. by the
pallet), but while still used, EtO is becoming less popular in hospitals. Since EtO is
explosive from its lower explosive limit of 3% all the way to 100%, EtO was
traditionally supplied with an inert carrier gas such as a CFC or halogenated
hydrocarbon. This method is also known as gas diffusion sterilization, or bag
sterilization. This method minimizes the use of gas.

In addition to being a primary irritant, EtO is now classified by the IARC as a
known human carcinogen. The US OSHA has set the permissible exposure limit
(PEL) at 1 ppm calculated as an eight hour time weighted average (TWA) [29 CFR
1910.1047] and 5 ppm as a 15 minute TWA. The NIOSH Immediately dangerous to
life and health limit for EtO is 800 ppm. The odor threshold is around 500 ppm and
so EtO is imperceptible until concentrations well above the OSHA PEL. Therefore,
OSHA recommends that some kind of continuous gas monitoring system be used to
protect workers using EtO for sterilization. While the hazards of EtO are generally
well known, it should be noted that all chemical sterilants are designed to kill a broad
spectrum of organisms, by exposing them to high concentrations of reactive
chemicals. Therefore, it is no surprise that all the common chemical gas sterilants are
toxic and adequate protective measures must be taken to protect workers using these
materials.

Ozone

Ozone is used in industrial settings to sterilize water and air, as well as a
disinfectant for surfaces. It has the benefit of being able to oxidize most organic
matter. On the other hand, it is a toxic and unstable gas that must be produced on-
site, so it is not practical to use in many settings. Ozone offers many advantages as a
sterilant gas; ozone is a very efficient sterilant because of its strong oxidizing
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properties (E = 2.076 vs SHE, CRC Handbook of Chemistry and Physics, 76th Ed,
1995-1996) capable of destroying a wide range of pathogens, including prions
without the need for handling hazardous chemicals since the ozone is generated
within the sterilizer from medical grade oxygen. In 2005 a Canadian company called
TSO03 Inc received FDA clearance to sell an ozone sterilizer for use in healthcare. The
high reactivity of ozone means that waste ozone can be destroyed by passing over a
simple catalyst that reverts it back to oxygen and also means that the cycle time is
relatively short (about 4.5 hours for TS03's model 125L). The downside of using
ozone is that the gas is very reactive and very hazardous. The NIOSH immediately
dangerous to life and health limit for ozone is 5 ppm, much 160 times smaller than
the 800 ppm IDLH for ethylene oxide.Documentation for Immediately Dangerous to
Life or Health Concentrations (IDLH): NIOSH Chemical Listing and Documentation
of Revised IDLH Values (as of 3/1/95) and OSHA has set the PEL for ozone at 0.1
ppm calculated as an eight hour time weighted average (29 CFR 1910.1000, Table Z-
). The Canadian Center for Occupation Health and Safety provides an excellent
summary of the health effects of exposure to ozone. The sterilant gas manufacturers
include many safety features in their products but prudent practice is to provide
continuous monitoring to below the OSHA PEL to provide a rapid warning in the
event of a leak and monitors for determining workplace exposure to ozone are
commercially available.
Dry sterilization process

Dry sterilization process (DSP) uses hydrogen peroxide at a concentration of
30-35% under low pressure conditions. This process achieves bacterial reduction of
10-6... 10-8. The complete process cycle time is just 6 seconds, and the surface
temperature is increased only 10-15°C (18 to 27°F). Originally designed for the
sterilization of plastic bottles in the beverage industry, because of the high germ
reduction and the slight temperature increase the dry sterilization process is also
useful for medical and pharmaceutical applications.

Prions

Prions are highly resistant to chemical sterilization. Treatment with aldehydes
(e.g., formaldehyde) have actually been shown to increase prion resistance. Hydrogen
peroxide (3%) for one hour was shown to be ineffective, providing less than 3 logs
(10-3) reduction in contamination. lodine, formaldehyde, glutaraldehyde and
peracetic acid also fail this test (one hour treatment). Only chlorine, a phenolic
compound, guanidinium thiocyanate, and sodium hydroxide (NaOH) reduce prion
levels by more than 4 logs. Chlorine and NaOH are the most consistent agents for
prions. Chlorine is too corrosive to use on certain objects. Sodium hydroxide has had
many studies showing its effectiveness.

Sterile filtration

Clear liquids that would be damaged by heat, irradiation or chemical
sterilization can be sterilized by mechanical filtration. This method is commonly used
for sensitive pharmaceuticals and protein solutions in biological research. A filter
with pore size 0.2 jum will effectively remove bacteria. If viruses must also be
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removed, a much smaller pore size around 20 nm is needed. Solutions filter slowly
through membranes with smaller pore diameters. Prions are not removed by filtration.

Filters can be made of several different materials such as nitrocellulose or
polyethersulfone (PES). The filtration equipment and the filters themselves may be
purchased as pre-sterilized disposable units in sealed packaging, or must be sterilized
by the user, generally by autoclaving at a temperature that does not damage the
fragile filter membranes. To ensure sterility, the filter membranes need testing for
punctures made during or prior to use. For best results, pharmaceutical sterile
filtration is performed in a room with highly filtered air.

Cleaning methods that do not achieve sterilization:

This is a brief list of cleaning methods that may be thought to "kill germs™ but
do not achieve sterilization.

Washing in a dishwasher: Dishwashers often only use hot tap water or heat the
water to between 49 and 60 °C (120 and 140 °F), which is not hot enough to kill
some bacteria on cooking or eating utensils.

Bathing can not sterilize skin, even using antibacterial soap.

Disinfectants (for non-living objects) or antiseptics (for living objects such as
skin) can kill or remove bacteria and viruses, but not all.

Pasteurization of food also kills some bacteria and viruses, but not all.

Vacuum packing

Vacuum packing is a method of storing food and presenting it for sale.
Appropriate types of food are stored in an airless environment, usually in an air-tight
pack or bottle to prevent the growth of microorganisms. The vacuum environment
removes atmospheric oxygen, protecting the food from spoiling by limiting the
growth of aerobic bacteria or fungi, and preventing the evaporation of volatile
components. Vacuum packing is commonly used for long-term storage of dry foods
such as cereals, nuts, cured meats, cheese, smoked fish, coffee, and potato chips
(crisps). It is also for storage of fresh foods such as vegetables, meats, and liquids
such as soups in a shorter term because vacuum condition cannot stop bacteria from
getting water which can promote their growth. Vacuum packaging food can extend its
life by up to 3-5 times.

Vacuum packing is also used to reduce greatly the bulk of non-food items. For
example, clothing and bedding can be stored in bags evacuated with a domestic
vacuum cleaner or a dedicated vacuum sealer. This technique is sometimes used to
compact household waste, for example where a charge is made for each full bag
collected. Vacuum packing can be used to reduce bulk of .inflatable items as well.
Vacuum packaging products using plastic bags, canisters, bottles, or mason jars are
available for home use.

Vacuum packaging delicate food items can be done by using an inert gas Kit,
typically available on chamber vacuum sealers. After air has been removed, an inert
gas (such as nitrogen) is added to maintain the preservation of packaged food while
preventing damage. An example of inert gas for packaging delicate foods is potato
chips.
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External Sealers
External vacuum sealers involve a bag being attached to the vacuum-sealing
machine externally. The machine will remove the air and seal the bag, which is all
done outside the machine.
Chamber Sealers
Chamber sealers require the entire product to be placed within the machine.
Like external sealers, a plastic bag is typically used for packaging. Once the product
Is placed in the machine, the lid is closed and air is removed. Once the air is removed,
the bag is sealed and the atmosphere within the chamber is returned back to normal.
The lid is then opened and the product removed. Chamber sealers are typically used
for higher-volume packaging.
Manufacturers of chamber type vacuum packing machines include: Cryovac,
Multivac, Sammic, VC999, Sevana and several others.

Preventing Freezer Burn

When foods are frozen without preparation, freezer burn can occur. It happens
when the surface of the food is dehydrated, and this leads to a dried and leathery
appearance. Freezer burn also ruins the flavor and texture of foods. Vacuum packing
prevents freezer burn by preventing the food from exposure to the cold, dry air.

Sous-vide Cooking

Vacuum packaging also allows for a special cooking method, Sous-vide. Sous-
vide, meaning "under vacuum" in French, involves poaching food that is vacuum
sealed in a plastic bag.

Security

Due to an oxygen-poor environment, anaerobic microorganism can proliferate,

S0 vacuum packing is often used in combination with other treatment.

Freeze-drying

Freeze-drying (also known as lyophilisation, lyophilization or cryodesiccation)
is a dehydration process typically used to preserve a perishable material or make the
material more convenient for transport. Freeze-drying works by freezing the material
and then reducing the surrounding pressure and adding enough heat to allow the
frozen water in the material to sublime directly from the solid phase to the gas phase.
The origins of freeze drying.

Freeze-drying was first actively developed during WWII. Serum being sent to
Europe for medical treatment of the wounded required refrigeration. Due to the lack
of available refrigeration, many serum supplies were spoiling before reaching the
intended recipients. The freeze-drying process was developed as a commercial
technique that enabled serum to be rendered chemically stable and viable without
having to be refrigerated. Shortly thereafter, the freeze dry process was applied to
penicillin and bone, and lyophilization became recognized as an important technique
for preservation of biologicals. Since that time, freeze-drying has been used as a
preservation or processing technique for a wide variety of products. Some of the
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applications include the processing of pharmaceuticals, diagnostic Kits, restoration of
water damaged documents, river bottom sludge prepared for hydrocarbon analysis,
ceramics used in the semiconductor industry, viral or bacterial cultures, tissues
prepared for analysis, the production of synthetic skins and restoration of
historic/reclaimed boat hulls.

There are four stages in the complete drying process: pretreatment, freezing,
primary drying, and secondary drying.

Pretreatment

Pretreatment includes any method of treating the product prior to freezing. This
may include concentrating the product, formulation revision (i.e., addition of
components to increase stability and/or improve processing), decreasing a high vapor
pressure solvent or increasing the surface area. In many instances the decision to
pretreat a product is based on theoretical knowledge of freeze-drying and its
requirements, or is demanded by cycle time or product quality considerations.
Methods of pretreatment include: Freeze concentration, Solution phase concentration,
Formulation to Preserve Product Appearance, Formulation to Stabilize Reactive
Products, Formulation to Increase the Surface Area, and Decreasing High Vapor
Pressure Solvents.

Freezing

In a lab, this is often done by placing the material in a freeze-drying flask and
rotating the flask in a bath, called a shell freezer, which is cooled by mechanical
refrigeration, dry ice and methanol, or liquid nitrogen. On a larger scale, freezing is
usually done using a freeze-drying machine. In this step, it is important to cool the
material below its triple point, the lowest temperature at which the solid and liquid
phases of the material can coexist. This ensures that sublimation rather than melting
will occur in the following steps. Larger crystals are easier to freeze-dry. To produce
larger crystals, the product should be frozen slowly or can be cycled up and down in
temperature. This cycling process is called annealing. However, in the case of food,
or objects with formerly-living cells, large ice crystals will break the cell walls (a
problem discovered, and solved, by Clarence Birdseye), resulting in the destruction
of more cells, which can result in increasingly poor texture and nutritive content. In
this case, the freezing is done rapidly, in order to lower the material to below its
eutectic point quickly, thus avoiding the formation of ice crystals. Usually, the
freezing temperatures are between -50°C and -80°C. The freezing phase is the most
critical in the whole freeze-drying process, because the product can be spoiled if
badly done.

Amorphous materials do not have a eutectic point, but they do have a critical
point, below which the product must be maintained to prevent melt-back or collapse
during primary and secondary drying.

Primary drying

During the primary drying phase, the pressure is lowered (to the range of a few
millibars), and enough heat is supplied to the material for the water to sublimate. The
amount of heat necessary can be calculated using the sublimating molecules' latent
heat of sublimation. In this initial drying phase, about 95% of the water in the
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material is sublimated. This phase may be slow (can be several days in the industry),
because, if too much heat is added, the material's structure could be altered.

In this phase, pressure is control led through the application of partial vacuum.
The vacuum speeds sublimation, making it useful as a deliberate drying process.
Furthermore, a cold condenser chamber and/or condenser plates provide a surface(s)
for the water vapour to re-solidify on. This condenser plays no role in keeping the
material frozen; rather, it prevents water vapor from reaching the vacuum pump,
which could degrade the pump's performance. Condenser temperatures are typically
below -50°C (-60°F).

It is important to note that, in this range of pressure, the heat is brought mainly
by conduction or radiation; the convection effect is considered to be inefficient.

Secondary drying

The secondary drying phase aims to remove unfrozen water molecules, since
the ice was removed in the primary drying phase. This part of the freeze-drying
process is governed by the material's adsorption isotherms. In this phase, the
temperature is raised higher than in the primary drying phase, and can even be above
0°C, to break any physic-chemical interactions that have formed between the water
molecules and the frozen material. Usually the pressure is also lowered in this stage
to encourage desorption (typically in the range of microbars, or fractions of a pascal).
However, there are products that benefit from increased pressure as well.

After the freeze-drying process is complete, the vacuum is usually broken with
an inert gas, such as nitrogen, before the material is sealed. At the end of the
operation, the final residual water content in the product is extremely low, around 1%
to 4%.

Properties of freeze-dried products

If a freeze-dried substance is sealed to prevent the reabsorption of moisture, the
substance may be stored at room temperature without refrigeration, and be protected
against spoilage for many years. Preservation is possible because the greatly reduced
water content inhibits the action of microorganisms and enzymes that would normally
spoil or degrade the substance.

Freeze-drying also causes less damage to the substance than other dehydration
methods using higher temperatures. Freeze-drying does not usually cause shrinkage
or toughening of the material being dried. In addition, flavours, smells and nutritional
content generally remain unchanged, making the process popular for preserving food.
However, water is not the only chemical capable of sublimation, and the loss of other
volatile compounds such as acetic acid (vinegar) and alcohols can yield undesirable
results.

Freeze-dried products can be rehydrated (reconstituted) much more quickly
and easily because the process leaves microscopic pores. The pores are created by the
ice crystals that sublimate, leaving gaps or pores in their place. This is especially
important when it comes to pharmaceutical uses. Freeze-drying can also be used to
increase the shelf life of some pharmaceuticals for many years.

Freeze-drying protectants
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Similar to cryoprotectants, some molecules protect freeze-dried material.
Known as lyoprotectants, these molecules are typically polyhydroxy compounds such
as sugars (mono-, di-, and polysaccharides), polyalcohols, and their derivatives.
Trehalose and sucrose are natural lyoprotectants. Trehalose is produced by a variety
of plant, fungi, and invertebrate animals that remain in a state of suspended animation
during periods of drought (also known as anhydrobiosis). Applications of freeze-
drying

Freeze-dried coffee, a form of instant coffee.

Freeze-drying is used to preserve food and make it very lightweight. The
process has been popularized in the forms of freeze-dried ice cream, an example of
astronaut food. It is also popular and convenient for hikers because the reduced
weight allows them to carry more food and reconstitute it with available water.
Instant coffee issometimes freeze-dried, despite the high costs of the freeze-driers
used. The coffee is often dried by vaporization in a hot air flow, or by projection on
hot metallic plates. Freeze-dried fruit is used in some breakfast cereal. Culinary herbs
are also freeze- dried, although air-dried herbs are far more common and less
expensive. However, the freeze-drying process is used more commonly in the
pharmaceutical industry.
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