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The Manager of South Side Consuner Co-operative wel coned
his staff to the usual "Tuesday Morning Meeting". He had

pl anned a programme of study for them which he introduced
as foll ows:

"You know that nost of the food consuned by people in this
area cones from our shop. We sell dry foodstuff,fresh

food, frozen food and canned f ood. Al of us here are nore
or less involved with food distribution. This certainly
means a great responsibility: we nust deliver high quality
products which are clean and safe to eat. Now | have asked
nyself: do we know enough about these products to handl e
them and store them properly? Can we give our custoners
correct informati on and advice about all f ood products?

I think we all want to learn nore, especially about perish-
able food and its preservation.

What causes foodstuff to perish?
What can be done to prevent it?
- How can food be preserved?



To find the answers to these questions, | have arranged a
course of study.

Today, we begin with a lecture by Ms. GOhene, our District
Heal th | nspector. She will tal k about what causes food to

spoi | . Next week, | have organised visits to sone food pro-
cessing plants, so that we can | earn about food preservation.

Ms. Chene, we are very glad to wel cone you here today. W
are eager to hear what you have to tell us."

SMOKED FISH?
TINNED FISH?

BACTERIA?
HYGIENE?

FROZEN FOOD?
CANNED FoOD?

District Health I nspector Chene began her lecture for the
shop staff.

"I amdelighted to be here. | amvery pleased to | earn of
your interest in the proper managenent of food because you

are really key persons in this connection. You have at

| east two mmj or reasons to take good care of the food prod-
ucts in your shop

In the first place, you don't want to cause any 'health

accidents' by selling contam nated foodstuff which could
make people sick. This would be bad for the reputation

of your shop, as well.

Secondly, you don't want to waste noney - your nenbers'
noney! - by having to throw away fresh food that has
gone bad in your shop.



Ihe health factaor

Not | ong ago, we had an outbreak of food poisoning. 250
people fell ill and sone later died in the hospital. The
sources of the poisoning were traced and, as a result,
three food shops had to be closed down tenporarily because
of unsanitary conditions.

We have several links in the distribution chain, any one of
whi ch can cause a health accident; the processing factory,
the transporter, the shop and the househol d.

‘ It has been found that food shops and restaurants
represent a larger health risk than households and
food industries? What could be the reason?

| magi ne what could happen if a
strict standard of hygi ene were
not kept in the food industry.
Take, for example, the dairy
plant in Laloki. It produces
15000 cartons of mlk every day.
That is potential for a lot of
acci dent s! But, fortunately,
the food processing industry it-
self requires people properly
trained, in both technique and
hygi ene. Even though we Heal th
I nspectors keep a very strict eye on the food industry, we

find very little to conplain about. Health accidents caused
by commerci al | y-processed food are extrenely rare. You nust
be equally careful to make sure that people do not get sick
fromfood that has beconme contam nated in your shop



Ihe economic factor

Wil e health accidents may be unconmon, there are common
econom ¢ aspects to the food managenent probl em which you
are rem nded of daily in your work. If you want to avoid
unnecessary | osses, you nust know about correct handling
and storage of food products. Carel essness and waste can
be very expensive!

.' Suppose 100 eggs in your k/
®

shop go bad and must be
thrown away, because they ////// ///;///

had been placed in strong ///////

sunlight. How many eggs —1 I
do you need to sell to 1
cover this loss?

If you neglect the rules for correct handling of foodstuff,
or if you forget about cleanliness and personal hygi ene,
then you will create a paradise for bacteria and other or-
gani sms t hat can cause health problens and spoil the food-
stuff in your shop. Bacteria cause nost of our problens,
so we will discuss themfirst.

Since we nust fight bacteria, in effect, go on a hunt for
them we nust |earn about them As in any other hunt, the

nore you know about your quarry, the nore successful you
will be.

What do you know about bacteria?



BACTERIA

Wiat are bacteria?

Bacteria are actually very
tiny plants which |ike other
plants require nutrients and
nmoi sture to live.

Bacteria are very snal
I ndeed. Only a few types —_— -
will reach the size of

1/100 mm the snall est This line is 1 mm

bacteria reach only 2/100 long. For how many
) bacteria is there
of that size. room on the line?
Answer:

In order to see bacteria, we
need a mcroscope. \Wen we
exam ne them we realize that
i ke the larger plants around
us, bacteria are found in
many di fferent shapes. Li ke
the nore famliar plants and
trees, bacteria can be

di vided into many different
species, each with its own
characteristics and nane.




Different types of bacteria enlarged more than 1,000 times.

?

Different types of bacteria require different diets but,
general |y speaking, there is no part of the body of any
living thing - plant or animal - that cannot serve as food
for sone type of bacteria.

Bacteria can produce certain chemcals, called 'enzynes',
whi ch "digest' or 'break down' food outside their bodies.
The bacteria then absorb the digested nutrients or food

al nost the way the roots of a tree absorb 'food" fromthe
soi | .

When bacteria have adequate living conditions, they nulti-
ply. In that process, one individual sinply splits into
two nore. \When these, in turn, have grown a little, they
each split again, resulting in four individuals.

If the living conditions are sufficient, this process can
be repeated at amazing speed. A single bacteriumcan split
into two bacteria in only 20 mnutes; after an hour we
wi Il have 8 bacteria; an hour later, we will have 64; after

7 hours, 2,000,000; and after 10 hours, nore than
1, 000, 000, 000.




we can use this rapid growh of bacteria to our advantage
in the laboratory. A large group of bacteria (called a
colony') is easier to see than scattered individuals.

Therefore, in the | aboratory we breed col oni es of bacteria.
First, we sterilize our equipnment by boiling it. This
kKills any bacteria already there. Then we get a sanple of
the bacteria we want to |l ook at onto a special sterile
(boiled) "jelly". The bacteria will multiply there and
form col oni es which can be identified. For instance, a
doctor can take a sanple froma sick person's nouth or
nose. In the laboratory the bacteria are identified and
the doctor will know what steps to take to treat the ill-
ness.

Bacteria nust have _misture - danpness - in order to |live.
Therefore you can see that dry conditions can kill them or
at | east slow down their rate of growth

Tenperature is also inportant. Different types of bacteria
require different tenperatures. Sone need heat: 40 - 700C
ot hers, |ow tenperatures: 0 - 400C, but nost bacteria (in-

cluding those nost interesting in our context) prefer the

interval 30 - 40°c When the tenperature becones too |ow

or too high for bacteria, they either die or miltiply at a
mich _slower__rate

Under unfavourabl e conditions, several kinds of bacteria

can protect thenselves by formng a resistant shell. These
bacterial capsules or spores are sonewhat |ike seeds from
a plant. They can survive for several years. Once condi -

tions becone favourable again, the dormant bacteria revive.
Bacterial spores are _extrenely resistant, surviving boiling,
freezing, long periods of drying, and even poisons (anti-
biotics and preservatives). As you wll see, this fact is
i nportant for the shop nmanagenent.




Were do bacteria live?

Bacteria exi st al nbst everywhere. They live in the soil;
in the water of seas, |akes, rivers, ponds and wells; on
pl ants and trees; on insects, fish, birds, wild and dom
estic animal s and humans.

Particularly high concentrations can be found in rotting
carcasses, latrines, heaps of manure, etc. On the human
body, the highest concentrations are found in the nouth
and nose, in the large intestine, on hair, skin and under
the nails.

In the laboratory

\
‘ii!iiiiiiiii’ :
— ‘
A glass-plate with a sterile Are there any bacteria on the

'delly’. fingers? We make a fingerprint
: on the plate ...

Soon we can see that bacteria o
from the fingers have formed This is another sample, taken
large colonies on the plate. after a handwash.

Particularly Low concentrations of bacteria are found
inside the living tissue of plants and aninmals. This is
because living organisns are able to fight bacteria which
penetrate their tissue.

Thus, if you cut a piece of fruit or fresh nmeat with an
absolutely clean knife, you will get a surface virtually
free of any bacteri a. But it will not stay |ike that for
| ong; bacteria will quickly collect even fromthe air. If
you use a dirty knife, of course, you will imrediately con-
tam nate the fruit or the neat.
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How do bacteria affect us?
Fortunately, nost bacteria do not harmus at all. They
are part of the natural processes of life, involved, for

exanpl e, in the deconposition of dead plants and ani nal s,
breaking them down into soil.

A few types of bacteria are even useful in industry. Bac-
teria are used in the production of cheese and yoghurt,
and in the manufacture of vinegar for exanple. Certain

ot her bacteria |like those found in human intestines, are
even essential to us, aiding in the digestive process and
synthesi zing or manufacturing vitam ns necessary to life.

But there are at |east three ways in which bacteria can be
har nf ul

Certain bacteria can spoil the foodstuff we had in-

tended to eat.

Qther types can _cause disease , often through our food.
Chol era, typhoid fever and bacillary dysentery are al
very serious di seases caused by bacteria and usually
transmtted through food or water.

Sonme bacteria produce poisonous by-products: toxins.

These toxins remain in the foodstuff even after the
bacteria have been killed, and will cause food poison-
Ing (and possi bl e death) when eaten. One of the
strongest poisons known is the toxin botulin produced
by bacteria found in spoiled or inproperly canned
food. This specific bacteriumis called dostridium
Botulinum  The severe food poisoning - botulism- it
causes is often fatal.



How do bacteria spread?

Most bacteria do not nove around by thensel ves, but they
get help to spread, often by direct contact.

We have al ready nentioned
one such exanple: the dirty
knife. W could add any dir-
ty tools, brushes, handker-
chiefs, towels, dish cloths,
etc: And we nust not forget

dirty bhands.

Bacteria often spread with
the help of flies. As we
know, flies are attracted
to all kinds of dirty pla-
ces - carrions and latrines
among them - and their feet
are full of bacteria.lf the
flies then cone in contact
wi th foodstuff, the bacte-
ria are readily transferred.

Bacteria can al so be spread

t hrough the air by our hreath.
H gh concentration of bacteria
can be spread by coughi ng or
sneezi ng. Dry air normally
contains a |l ower concentration
of bacteria, but spores are
neverthel ess carried al ong by
the wind in rather |arge
nunbers.




How do we fight bacteria?
Shop - hygi ene

First, we nust try to prevent the spread of bacteria. This

is possible in your shop only if you know where bacteria
concentrate and how they get from one place to another.
Wth this know edge, you can develop a set of good habits
and a good system for shop sanitation. Conscientious per-
sonnel can nake |ife very difficult for bacteria.

Write a set of "Rules for good hygiene", corre-
sponding to these pictures.

1
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. Mention five places in your shop where the con-
centration of bacteria is particularly high.

Why should you not keep fresh meat and veg-
etables close together?

The bar of soap in the washstand is probably
full of bacteria. Why?

In what part of your shop are there most flies?

I . hni

In addition to general sanitation, there are a nunber of
techniques to either kill bacteria, or to retard their rate
of growh. W can nmake their |iving conditions so unfavour-
able that they hardly multiply, and nmay even go dornmant .
These nmethods - called preservation techniques - enable us
to maintain our products in good condition for a rather |ong
period of tine.

-  Heat

The nost common way to kill bacteria in food is by neans of

high tenperature. Mst bacteria will be killed at a tenpera-

ture of 800C.; none can survive boiling at 1000C
But such heat treatnent wll also have its effect on the
foodstuff itself - cooking it, in a sense - in terns of tex-

ture, flavour and nutrition value. Therefore high tenpera-
ture is not the only answer. It cannot be used wth every
ki nd of foodstuff.



Canned neat, vegetables or
fruit are bailed in the tins
under pressure, at a tenpera
ture of 1200C. Since this de
stroys all bacteria, the con
tents may keep safely for
years. But once the tinis
opened, the contents are sub
ject to contam nation and
wi Il perish just |ike any
fresh food.

Cooki ng (boiling, baking,
roasting or prolonged frying);
as commonly done in house-

hol ds and restaurants wi ||
kill nost bacteria, but this
I's not preservation. The food
will only keep for a limted
time afterwards, due to new
contam nation fromthe sur-
roundi ngs.

Dairy mlk is pasteurized -
given a very short heat treat
ment at 800C. This process
kills di sease-causi ng bacte-
ria, but other types still
survive. The m |k nust be
kept cool in order to remain
good for even a couple of
days. Another nethod is al-
so being used for mlk, in
which it is treated briefly

15 -

Boiled under pressure,

tinned
) ==
E = =
—| |BEe TR =
— = FisH |-
- & © -]
-———— ——FRy|T E—
— ——— S 2 R ———
Boiled
I\
o
ORI
Ir —
Pasteurized

at 1300C2 Wth this all bacteria are killed and the mlKk

may be kept good for nore than a nonth at

However, this nethod affects both the flavour and the

rition value of the mlk.

room t enper at ur e.

nut -
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nemi cal _additi

Still another way to kill bacteria is to add certain chem -
cals - called preservatives or additives - poisonous to
the bacteria but not to humans. This technique is used in
connection with preserves, pickles, ketchups, certain types
of bread products, certain fish products and others. The
foodstuff treated in this way nmay stay good for a rather

| ong period, but the '"lifetine' very often depends on
storage conditions. Preservatives are generally used in
conbi nation with noderate heat treatnent.

Drying
| f we take the noisture out
of foodstuff, bacteria find
it hard to survive. They die
or form spores. Therefore,
dri ed powdered mlk, and
dried fish, neat and fruit
may be kept a long tine.

Dried

Salting
A simlar effect results

fromsalting. The salt chan-
ges the bal ance of noisture

Salted

in the bacteria, in effect, f?;%

drying it out - thus destroy- T::E

ing it or slowing down its - ;éiéi

rate of reproduction. - e
Sugar.

Preservation by neans of
sugar wor ks sonewhat |ike
salting, in that it also
affects the internal bal an-
ce of the bacteria. It is
commonly used with heat to
preserve fruit.
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okl |
The preservation of vegetabl e;
in brine (salt solution) or

vi negar, called pickling, pro-
duces sour living conditions
unfavourabl e to nost bacteri a.
This process can al so involve
boiling in the pickling liquic
As in the other processes, a

Pickled

sterile packing technique is
I mportant.

Snmoki ng
Curing or preserving nmeat or
fish by smoking it, involves
a prol onged process conbini ng
mld heat and drying with ex-
posure to bacteria-inhibiting
snoke.

Cooled, frozen
Anot her way of making |iving “oTieTs v
condi tions unfavourable for | MINCED MEAT .70

bacteria is to reduce tenpera-
ture. We nust here distinguisl
between refrigerating at about
+6 to +80C, and deep-freezing
at -18 to -200cC

In the refrigerator, the tenperature is so |low that the
mul tiplication of nobst bacteria either is stopped or con-
siderably reduced. Foodstuff will keep several days |onger
than it would at roomtenperature. But this tenperature
does naot kill the bacteria. (Sone bacteria actually prefer
this low tenperature.) Eventually, the food will rot even
in a refrigerator.
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O course, the "life-time' of a food itemin a refrigerator
depends very much on the concentration of bacteria already
on it when it was put in. Furthernore, the '"life-tine

al so depends on the proper use and mai ntenance of the refri-
ger at or.

Every tinme the door is
opened, cold air escapes
and warmair is let in.
The door shoul d be opened
for as short a tine as

PLEASE,
CLOSE My

possi bl e.

The refrigerator's effec-
tiveness is also reduced
when there is ice on the

cooling el enents.

We

- FEreezing

In the freezer, the tenperature should be so |ow that al
bacteria will either go dornmant, becone spores, or die.
This requires a tenperature of -180C,(H bel ow.

If the proper working tenperature is observed and nain-
tained all the time, foodstuff may be kept safely in the
freezer up to a year (unless the expiration date on the
package tells otherw se).

But we nust renenber that bacteria may start breedi ng again
if the tenperature goes up in the freezer. This happens if
there is ice on the freezer elenents, if Loo many goods are
put in the freezer or if it is used for "freezing-in" fresh
f ood. (Frozen food should normally be processed at a
proper freezing plant at a tenperature of 2309 or bel ow. )

Cooling or freezing will not usually affect flavour or
nutrition value, but freezing is not suitable for all pro-
ducts, as it may affect the texture.
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YEAST AND MOULD

Yeast and nould are two other kinds of tiny plants - fung
- that can grow on foodstuff andcause probl ens. Bot h

require noist conditions to live, although they can survive
dry peri ods. Nei t her can survive in dry heat - above 600C

Yeast

Yeast feeds primarily on starch and sugar, nmultiplying
t hrough buddi ng and causing fermentation. |t is used to

nmake bread rise and to brew beer or wine, but it can be

harnful in fresh fruit. Yeast will not affect fresh fruit
in good condition, but once the skin of the fruit is

brui sed or broken, it goes to work, starting a fernentation
process inside.

Therefore, it is inportant not
to drop, press or squeeze the
fruit, but handle it with great:
care. Fruit with broken skin
or visible bruises should be
separated fromthe rest immedi--
ately to prevent any fernenta-

tion from spreadi ng.

VWhi |l e yeast does not carry di sease or cause food poi soning,
it will give a bad fl avour to the foodstuff and destroy it.
Yeast can be killed at high tenperature - for instance,
when bread is baked or beer pasteurized - but this is obvi-
ously inpractical for fresh fruit.

Muld

Moul d can feed on many materials: bread, fruit, vegetables,
|l eather, cloth, etc. It nmultiplies through formation. This
process can be controlled and put to good use.
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Edi ble mould is quite inportant in the cheese industry,

used in the production of "blue cheese".

is al so es-

sential in nodern nedicine as the basis for production of

penicillin.

Moul d can al so, of course, be a
nui sance. It is damaging to
foodstuff, producing an offen-
sive taste and appearance. It

is generally found on decayi ng
food. As its spores spread
easily, it does not help sinply
to scrape away the visible nould.
In the household we m ght sinply
cut off the nouldy part of a

Mould, seen through
a mieroscope

AN
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| oaf of bread and save the rest.

This can hardly be done to bread sold in the shop,

however .

Nor can you give your goods sone sort of heat treatnment to

kill the moul d.

The only thing you can do is to keep the surroundi ngs ex-
trenely clean, and to nake sure there is a fast turnover
of the fresh foodstuff. Any noul dy goods you find in the

shop, nust be thrown out immedi ately.
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ENZYMES

Let nme finish this talk with a brief discussion of enzynes.
Li ke bacteria, yeast and nould, these can be both useful
and harnful. Unlike the other three, however, enzynes are
not organi sms - not alive. Enzynes are conpl ex organic
substances produced by living cells. There are nmany dif-
ferent enzymes. Each one is able to 'break down' or
produce a chemi cal change in sone other organic substance.
One may affect cellul ose, another may work on sugar, and
still another may 'break down' flesh.

It is inportant to understand enzyne action. Enzynes are
very useful in the chem cal, nedical and food industries.
Al t hough they do not cause di sease or food poisoning, they
can affect food. For instance, if we let a piece of beef
hang in a cooled storeroomfor a while, the activity of
enzynes will make the neat nore tender.

But enzymes can. cause probl ens. For instance, if we
squeeze a piece of fruit to test its ripeness, we damage
some of. the tissue. It rel eases enzynes, which dissolve

t he nei ghbouring tissue. G adual ly, a soft spot wll de-
vel op, and probably sone discolouration. This will reduce
the sales value of the fruit. Even worse the soft spot

al l ows easy access for yeast and nould, which soon spoi
the fruit entirely.

Enzynmes are also responsible for rancidity. This is a
process that occurs in natural fat exposed to the oxygen
in the air. The effect is often a slight change of col our,
and always a change of snell and taste ('old', 'soap-like',
‘rank'). Butter, margarine and certain fat-containing
cosnetic creans are the itens nost conmonly affected. But
fatty neat and fish, even when storedin a freezer, can

al so go rancid.



Enzynes can be destroyed through heat treatment (80°C) but
this is not very practical in the shop. Here,, little can
really be done to prevent rancidity. The best prevention
I's cool storage and a fast turnover of the fatty foodstuff."

Wth this, Ms. Chene concluded her |ecture. The first part
of the programme arranged by the Shop Manager was now

conpl et ed. Fromthe Health Inspector's lecture, the staff
had | earned how bacteria and ot her organi sns can affect
foodstuff in the shop. Arnmed with their new know edge, they
were now better prepared for their fight against bacteria,
nmoul d, and ot her "food-spoilers".

with regard to spoilage of foodstuff? Estimate
the cost of all the goods spoiled in your shop

.' What are the most common problems in your shop
o during one year.

The shop personnel were | ooking forward to the rest of the
programre, the study visits. They were eager to see food
processing plants at work and to | earn how food is actually
preserved for long periods. This is described in the fol-

| ow ng chapters.
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A FISH PROCESSING PLANT

"Wl cone to Nautic Industries, N
Ltd. | amthe chief of the ~ -
Qual ity Control Departnent. | ~ / -
am nost happy to tell you about ;552:::22 — d ~
our production. S P e
| S} mlr

. . . Q Ny c y |~
Qur main product is tuna, which |= 2 %
is caught in rich quantities in ?7 ' 0
our coastal waters. The major- | - Jd=w
ity of the tuna is tinned, B -

mai nly for export, but we al so :
have a small export of whole //j;gé
frozen tuna. Anot her good

export is prawns, which we only sell frozen. For |ocal con-
sunption, we produce fair quantities of snoked fish and
salted fish. Both are very popul ar upl and, because they
keep nmuch I onger than fresh fish

Qur quality control starts when the fishing boats arrive at
our wharf, and one of ny assistants checks the freshness of
the fish and prawns. W all know that fish go bad very

qui ckly in our clinmate, especially the shellfish. Therefore,
the quality of our processed products is determ ned |argely
by their freshness when raw.

Ereezing

The prawns are caught near the coast, and usually delivered
to the wharf 2-3 hours later. Immediately after the prawns

have been weighed, we boil themin salted water and peel off
t he shells. Prawn neat is highly perishable, and even nore
so when still |ukewarm after the boiling. We could cool it
down with ice or water, but we cannot assune that the water

is pure - and we woul d al so wash out some of the flavour.

W prefer to weigh the peeled prawns straight into poly-

et hyl ene bags, seal the bags, put them one | ayer deep on
trays, and get theminto the freezing roominmedi ately.
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Freezing takes place nuch faster when the bags are pl aced
in asingle layer. It is essential to have the product

pass the critical tenperature zone (30 to 4OO© as fast as
possi bl e.

() Why is 30 to 40°C described as "the critical
temperature zone"?

Quality control consists of a check of the freshness of
the raw fish, weighing of the finished product, a tenpera-
ture check at various points of the process, and an overal
time control of the process. | can assure you that the
prawmns will always be in the freezing roomnot |ater than
60 mnutes after they arrive at the wharf. In addition to
the control that we carry out ourselves, 3-5 bags of each
day' s production are taken out at random and sent to the
Governnent Laboratories for bacteriological tests in order
to obtain a certificate. This is because all export mar-
kets have very strict bacteriol ogical standards for all

Ki nds of shellfish.

The tuna is not quite as perishable as the prawns, but there
is one particular problemthat we have to be aware of. Wen
tuna (or any such fish) start to perish in a hot clinmate,

the bacteriol ogical process will produce histam ne K which
can be described as a kind of toxin.

' What is a toxin? (See page 11 if you don't
‘ remenber. )




Once histamne is produced in the fish,
destroyed by further processing.

eaten, it wll cause food poisoning.

it will
When the tinned fish is

not be

Because of this we are very concerned with the freshness of
the fish that we receive. Since the tuna is often caught
far out at sea, we prefer to buy fromfishing boats able to
we check the tem

ice the fish. If this is not possible,
of the fish before accepting

perature, firmmess and snell
it.

For the limted quantity we export as whole frozen tuna, we
accept only absolutely fresh fish of under-average size.

We wash this and take it straight
It is inportant that the fish not be too |arge,

or

into the freezing house.
it would

take too long to freeze thoroughly. We would run the risk

that the perishing process mght continue for sonme tine in

the interior of the fish.

Canni ng

The majority of the tuna is
ti nned or canned, however.
First, we cut up the fish in-
to | arge chunks, we boil it
and renove skins and bones.
We then weigh the neat into
tins and add brine (salted
wat er) or cooking oil or to-
mat o sauce. Once the tins are
closed, they are boiled in a
cl osed boiler (retort) under
pressure. The tinme of the

process varies depending on the size of the tin and type
of liquid, but the general rule is that the tenperature in

the mddle of the tin nust reach 12000 and be nmai nt ai ned

for twenty m nutes.

)
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Quality control here consists of four parts; checking the
fresh fish, checking the weight of the neat in the tins,
ascertaining the proper closing of the tins, and establi sh-
ing the sterility of the finished product.

To test the closing of the tins,

Folding of tin and 1lid

we cut open a couple of tins, and
in a mcroscope ascertain that the
metal of the |lid and the tin are
fol ded into each other properly,
ensuring an absolutely tight seal.

For sterility control 6 we use
speci al paper test strips which
are put into the retort with

the tins. The paper changes

col our according to the tenperature to which it has been
exposed. The next check invol ves opening a couple of tins
fromeach batch in our own | aboratories. W take sanples
fromeach and put themon a sterile "jelly'. After 36 hours
at 3500. there should still be no growh of bacteria on the
jelly. If this is the case, we know that the product can
keep good for years.

We do not process snoked or salted fish regularly. But when
the fishermen run into periods of very big catches, and the
supply of fresh fish exceeds the demand at the fishmarket,
we offer to buy the excess fish which is suitable for such
processi ng.

Snoki ng

For snoking, we select large, fat fish. We clean them put
themon | ong sticks and hang themin the chanber in the
snoke house over a log fire. The fire is kept snoking by
addi ng green | eaves or sawdust or occasionally by sprink-

ling with water. W are careful to select only non-toxic
and non-aromatic firewood and | eaves. The tenperature of
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the snmoke ranges between 80 and 100 ¢ The process |asts

5-10 hours, depending on the size of the fish. After snok-
ing, the fish is rubbed with salt. It wll now keep good
for about 14 days if kept under cool, dry conditions. Most
of our snoked fish is offered for sale in the interior
where the fish supply is poor.

Salting

For salting, the fish should not be too fat or too |arge.

It is cleaned, rubbed with salt and stacked in alternating
| ayers of fish and salt. It is left in a cold, dry store-
roomfor a couple of days, during which tinme the juice from
the fish-neat will 'sweat out'. Then the fish is stacked
again with fresh salt, and left in the storeroom for 2-3
weeks, depending on the size of the fish. By this tineg,
the fish is saturated with salt. It will keep safely for
about a nonth if kept in dry - and preferably cool - condi-
tions. The keeping quality is not as good as that of

I nported salted cod because that produce is exposed after
salting to a drying process under cold, dry air.

This i s how we process fish at Nautic Industries. | hope
you have found it interesting, and |earned sonething which
w Il enable you to handle fish products in your shop even

better in future."
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A DAIRY PLANT

"Wel cone to the dairy plant

of Lal oki . | amthe manager.
Before | show you around the
pl ace, | nust ask you to put

on these white coats and caps.

You see, we are extrenely fussy
about hygi ene here. Al'l staff
In our dairy wear white clothes,
as you can see. That hel ps us
to check on cl eanliness. e
have to be verv careful, because
we know that contam nation here would create big probl ens.

For instance, if the mlk should turn sour, we would | ose

a day's production. That woul d be bad enough, but it would
be much worse if we contam nated the mlk w thout noticing
it, and then sold the mlk to the consuners. They m ght
then catch a di sease or suffer food poisoning. Such things
have happened. Unfortunately, people have even died from
such 'accidents'.

The raw mlk

You know that m |k has excellent nutrion value for humans,
but it also presents excellent living conditions for bac-
teria. A lukewarmliquid, full of fat, proteins, and m n-
eral salts - what nore could you wish fromlife if you were
a bacteriunf

Hence, our battle against bacteria starts at the mlk pro-
ducers. Qur main supplier is a Governnent Dairy Project.
The project has nodern mlking and cooling facilities.

The staff has been trained to produce a fine quality of raw
mlk for dairy production. W have also two co-operatives
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as suppliers. To becone a nenber, a cattle farmer nust go
t hrough training in hygienic mlk production; his herd nust
be under regular veterinary control; and he nust accept

t hat paynment for the mlk is based on bacteriol ogi cal grad-
ing as well as quantity and percentage of mlk fat.

This may appear sonmewhat strict, but it is certainly neces-
sary. A reliable supply of raw m |k of good bacteriol ogi-

cal standard naekes it possible for us to avoid excessive
heat treatnent, which woul d reduce the nutrition val ue of
the mlk and affect its fl avour.

Processing of mlk

When we receive the cooled raw mlk we first centrifuge it
to renove inpurities - hair, straw, dust, etc. - before the
heat treatnment. W use a type of pasteurisation where the
mlk is punped through thin tubes in a special heater.

Here the milk is heated to 809C. for less than a second,
then cooled to 65()0. and held at that tenperature for 15
seconds, and finally cooled to 10 Oc. This technique is a
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conprom se between the desire to kill all bacteria, and the
desire not to spoil the natural flavour of the m k. Wat
we obtain is a mlk in which all bacteria which may cause
di sease have been killed, a mlk that will keep good for a
m ni num of 3 days at refrigerator tenperature, and a mlKk
whi ch has a flavour very close to that of raw m|Kk.

After cooling, the pasteurised mlk is tapped into cartons,
put into cooled vans, and inmedi ately distributed to the
retailers. Here again, we are a bit fussy, only delivering
mlk to retailers with proper refrigeration facilities. Ve
do not want our good product to be spoiled under a sun-
shade in sone market stall!

Cheese production

In cheese production, we benefit even nore fromthe strict
hygi ene whi ch we i npose upon our suppliers. The raw m |k
for cheese production can only be subjected to a m|d heat
treatnent, so we depend entirely on a | ow nunber of bac-
teria in the raw mlk, and the high hygi enic standards of
our staff. | must say that to our staff, hygiene is not
an abstract idea - it is an attitude and a way of |ife!

The chem stry of cheese production is sinple. W add an
enzyne called rennet to the mlk. This causes one of the
conponents in the mlk to curdle or stiffen, retaining nost
of the fat and some minerals. This stiff "jelly' separates
fromthe liquid (the whey). The rest of the process is a

matter of mechanics: getting rid of the whey, salting the
raw cheese, pressing it, etc.

W use a mld pasteurisation - just bel ow 700(} - which
kills nost disease-causing bacteria, but does not ruin the
ability of the mlk to curdle. W then add the rennet at

30°C. - a very dangerous tenperature. \Wen the whey has
separated, we wash it out of the raw cheese. If certain



uni ntended bacteria are present at this stage, the mlk wll
not curdle at all; if others are present, they will produce
gases in the cheese later, during storage. So you see the

i nportance of good hygi ene.

We cut the raw cheese into small bits a couple of tines, and
heat it, as well (to 400C. - anot her danger ous tenperature)
in order to extract as nuch whey as possible. Next, we work
salt into the raw cheese and put it into forns. Here, it is
pressed, forcing it to stick together. The young cheese is
cooled in brine and left to mature in a storeroomat a nod-

erate tenperature. It is here that the flavour of the
cheese devel ops. Afterward, it is stored under cool condi-
tions for a nonth or nore, until it is ready for sale.

| hope that this has given you the inpression that hygi ene
is an essential part of the work in a dairy plant, because
that really is the case. And | also hope that you wll
treat our good products accordingly in the shop!

Now let's wal k through the plant to see what it all | ooks
l'ike!"



“CHECK-OUT”

To prove to yourself that you have fully
understood this El enment, you should now
go through the follow ng questions.

Mark what you think is the right answer
to each question. |If you have problens
with a particul ar auestion, go back and
read the correspondi ng chapter again.
Your teacher will |ater check your
answer s.

1 Bacteria are:

a ani mal s;
b pl ants;
c eggs.

2 Bacteria can be found:

a only in water;
b only in plants;
c al nost everywhere.

3 Bacteria nultiply by:

a di vi di ng t hensel ves;
b | ayi ng eggs;
C gr ow ng sprouts.

4 Most bacteria multiply very quickly in a tenperature

of

a OOC;

b 30 to 400C. ;
¢ 1000¢c

5 Most bacteria nultiply fastest in a place which is:

a cool and dry;
b hot and hum d;
c cl ean and col d.

6 If conditions are not suitable for bacteria, they can
protect thenselves and- survive for a long time by turn-
ing thensel ves into:

a spores (capsul es);
b gas;
c enzynes.

7 Bacteria spread mainly through

a the wi nd;
b their own novenents
c di rect contact.
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Chol era and typhoid fever are spread by:

a viruses;
b bacteri a;
c t oxi ns.

| bacteria will die in:

Al

a boi I i ng wat er;
b cool water;

c dirty water.

Al'l bacteria will be killed by:

a boi | i ng;

b deep- freezi ng;

c snoki ng.

The tenperature in a refrigerator shoul d be:
a 0o°cC;

b +69C.;

¢ +160cC

The tenperature in a freezer shoul d be:
a 00C.;

b -80C.;

c -180C.

Yeast and mould will grow mainly in:

a hum d condi ti ons;
b very dry conditions;
c very col d conditions.

A piece of nmeat which is kept in a cold storeroomfor
some time will beconme nore tender because of the effects
of the

a t oxi ns;
b vitam ns;
C enzynes.

Tinned fish is:

a boi | ed under pressure in the closed cans;
b boi |l ed quickly in open tins;
C not boil ed.

To "pasteurise" neans:

a to boil sonething for 80 m nutes;
b to take away 80% of the licuid;
C to heat sonmething to 800C

Pasteurisation of mlk wll:

a not kill any bacteri a;
b kill di sease-causing bacteria;
C kill all bacteria.



To conpl ete your studies of
this topic you shoul d take

exerci ses which will be organ-
i sed by your teacher.
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COMPLEMENTARY EXERCISES
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in sonme of the follow ng

DISCUSSION
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Canned food

Canned food can be kept for a very long tine, but only
if the proper techni que has been used for canning
(pressure boiling). Soneti nes ot her nethods are used
for canning. It is then necessary to keep the cans in
a cool place and only for alimted tine.

Check your stock of canned food. Read all the text on
the | abels carefully. Identify which products have
limted shelf-life. Mke a list of these, state the

| atest selling dates, and see to it that they are
stored properly.

ARG
B TR e

Aese CO®
————T At

ﬂin;mum Shelf Life d
\______’/ v

T -

Custoners in a co-operative shop have a right to know
the age of certain food products. Various nethods are
used to provide this information, for instance:

the expiry date is printed on the package (which neans
that the contents can safely be consuned before that
date),
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the date of manufacture or packing is stated on the
package,

- the shop personnel informthe custoners orally about
the freshness of the products, when asked.

Di scuss which nethod is safest and nost satisfactory
fromthe custonmers' point of view, what information you
can possibly provide in your shop, and how you can im
prove your present information in your §shop.

Care of fresh vegetables and fruits

Fruits and vegetabl es nmust be stored properly so that
they stay fresh until sold. Different products need
different treatment: sone products can be kept in plas-
tic bags, others cannot; sone products should be sprayed
with water, others nust not. Your entire staff nust

| earn the proper treatnment of all products. Therefore,
you should nmake a list of all the fresh vegetabl es and
fruit you sell. Fill in the information and instruc-
tions for each product, as in the exanple bel ow. Con-
sult an expert if necessary.

Common Usual Care/protection/
Product problem causes remedy
‘Onions Mouldy Humidity Do not pack in
Rotten and tem- plastic bags.
Overgrown perature
too high.
Lettuce Drooping Too old. Lettuce can be
Rotten Not dry packed in airy
when packed. | bags.
Packed in
tight bags.
etc.
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Care of fresh neat and dairy products
Make up a simlar list, as in exercise 3 above, for
your fresh meat and dairy products.

Rescue operations

Good pl anning and ordering systens help to keep a high
rate of stock-turn for fresh food. |That neans t hat

the goods are sold soon after their arrival in the
shop.) However, it is difficult to avoid having some
food itens remain in the shop too long. It is in every-
body's interest that goods be consuned before they begin

to deteriorate. Di scuss what you should do in the fol-
| om ng cases:

You have some old containers of mlk still in stock
which will turn sour the day after tonorrow.

You have, by m stake, ordered too nmany carrots.
Wi | e probably enough for three weeks' sale, they
wi Il not keep good that | ong.

- At the end of the day, you have still a stock of 3 kg
of mnced neat. It will definitely be bad tonorrow
if you don't do anything about it imrediately.

The first signs of nould have appeared on sone
oni ons. There is still about 1 kg left in stock.

[Add sone other exanples, reflecting typical prob-
| ens in your area and your shop.)

Shop st udy

Assess the handling of perishables in your own shop.
What shoul d be done better? How could it be done?
What practical circunstances prevent you fromdoing it

properly? Could any of these circunstances be overcone?
How?





