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SELECTED ARTICLE
SCIENCE AND THE CONSERVATION OF FOOD

Agencies Affecting Foods. There are many agencies, biological, chemical and
physical, which may affect foodstuffs, either by spoiling their appearance or
rendering them unfit for consumption. Bacteria are most important among the
biological factors, but yeasts and moulds, which may either aid or hinder preser-
vation, have also to be considered ; and then there are such animal pests as sugar
and cheese mites, moths, rats and beetles, all of which may damage the raw
material used in food manufacture, or attack the finished products.

Food products have also to be protected from heat, dampness, the oxygen of
ﬂ.le fair and sometimes from light as well. These last two factors, acting in asso-
ciation, produce the bleaching or discoloration which is sometimes seen in
bottled fruit, when pieces of the fruit project beyond the syrup into the space at
the top of the bottle. Then again, canned food must be protected from the
action of acids and salts which might corrode the tin. ;

There are also substances contained ia the food-stuffs themselves which may
have a destructive action, namely, the enzymes. These are present in both vegeta-
able and animal cells but they can exist independently of them. One enzyme
having an important bearing on food preservation in connexion with jam-making
is pectase, which, if it is allowed to do so, will destroy the pectin which is res-
ponsible for the “ setting ” property of jam. Jam, in fact, presents a number of
problems to the manufacturer, and the way he has been helped to solve these is
a good example of the assistance which science has rendered to industry.

Jams. Substances of importance for the keeping quality of jam are held in
solution in the water it contains, for example, sugar, acids and salts. The
osmotic pressure of these substances, the sugar in particular, can be responsible
for protecting the jam from the growth of moulds, because, for germination, a
mould spore must first absorb water. If the osmotic pressure of the jam is equal
to or greater than that of any spore which falls upon it, either no water will pass
from tbe jam to the spore or the spore will lose water and so dry up and even-
tually die, and in both these cases its further development will be arrested. The
British Food Manufacturers’ Research Association has actually determined the
minimum percentage of solids necessary to bring about this condition.

There is, however, still a risk of moulds developing ina jam if the relative
humidity of the atmosphere to which it is exposed is above 82 per cent. Then
the jam will absorb moisture and so its osmotic pressure becomes lower than
that of the mould spores.

Another defect frequently arising in jams is crystallization or granulation of
the sugar. In the jam-making process, sucrose is inverted by the boiling acid,
and it is necessary that just the right degree of inversion should take place if no
crystallization is to occur. Thus if the sugar is under-inverted too much sucrose
is left and this crystallizes out. If, on the other hand, it is over-inverted, too
much dextrose is formed and this crystallizes out. As fruits vary very much in
the amount of acid they contain, the manufacturer must be able to discover the
degree of inversion taking place, and modify his process accordingly.

The setting property of jam has already been mentioned, and it is important
to remember that unless jam is properly set it cannot be transported and handled.
It is therefore necessary to make use of the pectin naturally occurring in fruit
cells. Pectin is a complex of different substances and therefore its properties
vary from one fruit to another ; for this reason the setting properties of some
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fruit juices are superior to those of others, for example, goose-berry is poor.
Now, pectin must be protected from the naturally occurring enzyme, pectase,
which destroys it. So long as the cell structure remains intact, the pectase does
not attack the pectin, but in fruit which has become damaged by bruising, the
pectase appears to get out of control, and in the case of raspberries all the pectin
may disappear in twelve hours, In this fact lies the justification for manufae-
turers using ““ added fruit juice ” or * pectin” in the making of jam,

Pectin may also lose its jellifying powers by the action of prolonged heat.
It is therefore necessary to eliminate any over-heating in the manufacturing

process, and this is not always easy when large quantities of liquid have to be
dealt with.

Meat Products. The processes of jam-making are more familiar to the public
than these of meat preservation. ' An important difference to bear in mind is
that meat has no natural acid to assist the preservation process. Meat, if it is to
be kept must be protected from putrefactive bacteria, which though harmless in

themselves feed upon animal and vegetable debris, gradually converting them
inte ammonia and carbon dioxide etc.

Refrigeration deprives the bacteria of water which is necessary for their
growth, the water in the meat tissues being converted into ice. The bacteria
are not necessarily killed, but their development is inhibited. Some of the
bacteria can grow at temperatures around freezing point, and for this reason
chilled meat cannot be kept so long as meat which is frozen at temperatures well
below freezing point. The growth of bacteria can also be restrained by certain
concentrations of carbon dioxide in the ajr.

Although the spores of some bacteria are highly resistant to heat it has been
possible to use heat sterilization as a method for meat preservation. It is of
course necessary for the manufacturer to know the combinations of time and
temperature at which all spores likely to be present will be destroyed. Allowance
must be made, when the product is packed in a tin. for the penetration of heat
to the deepest part of the package; and the rate of penetration will vary con-
siderably with the density of the contents, being much slower for meat than for
a tin of fluid.

Food Poisoning. A product canned by correct processes is one of the safest
articles of diet it is possible to have, and many complaints made to manufacturers
that their products have caused illness, have shown on investigation to have no
justification. According to Prof. Tanner of Illinois (speaking at the Congress of
Microbiology, 1936), in the past canners and distributors have tried to avoid
publicity by settling their claimes out of court. Medical practitioners are often
unfamiliar with the procedures necessary'to establish definitely the causative
factors in food poisoning. There is also much prejudice on the part of the public
as well as ignorance of the great care generally taken in the manufacture of these
products. It has been shown in Great Britain and the United States that by far
the largest number of cases of food poisoning are caused by foods which have

been prepared in the home or by products sold in a pre-cooked condition but not
sterilized.

Tinplate Containers. A difficulty, still not completely solved, is that of pro-
ducing in commercial quantities the perfect tinplate for the construction of a
can, or tin stopper for a glass jar. Then also, the machinery necessary in mak-
ing the can may break the tin coating and expose the base metal, iron. The iron
thus exposed may be attacked by the salt present in meat and vegetable products.
An attempt has been made to produce a lacquer which when applied to the tin-
plate would prevent this action, Several difficulties have so far prevented the
realization of this ideal,
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Preservation of Meat. The preservation of meat by means of salts has long
been practised, but only recently have its scientific principles been studied,
The production of colour as well as preservation from putrefaction is brought
about by the use of saltpetre. Bacterial action converts the nitrate of the salt-
petre into nitrite, which combines with haemoglobin, and when the meat is
boiled the latter is converted into nitrohaemochromogen, which has the bright
red colour characteristic of properly cured silverside. The micrococci respon-
sible for this action can grow in media containing as much as 20 per cent. of salt,
in which concentrations the putrefactive bacteria cannot exist. Nor can their
spores develop in media containing as much as 10 per cent. of salt.

Chocolate and Confectionery. Changes in atmospheric temperature and humi-
dity are liable to produce changes in chocolate and confectionery. The British
Food Manufacturers’ Research Association has given manufacturers a great deal
of help in determining the conditions necessary for the production and storage
of satisfactory chocolate. In the factory, it is generally possible to secure these
conditions, but in retail premises itis not so easy. If the manufacturer were
able to deliver his goods direct from his warehouse to consumer, defective pro-
ducts would not be so commonly seen as they are at the present time.

(Nature, July 31, 1937.)

TResearch Motes.

The Moringa Hairy Caterpillar.

Eupterote moliifera, Wlk., commonly known as the moringa hairy caterpillar
is a pest of Moringa pterygosperma in South India. Though Lefroy, Fletcher and
Ramakrishna Ayyar have made mention of this insect in their publications, no
detailed account of it has been given by any of them. Hence the studies on the
pest.

The moths are about 50 to 60 mm. and yellow in color. Pale yellow eggs are
laid in clusters on the stalks of the moringa leaves and measure 1 mm. in dia-
meter. The egg period varies from 14—18 days. The newly hatched caterpillars
are 2 mm. long and 0 5 mm. broad with reddish head and yellowish pink body on
which are seen numerous warts with black and brown hairs. The caterpillars
are gregarious in habit and feed at night on the leaves of the food plant and rest
during day time on the tree trunks. They undergo five moults. The mature
caterpillars are 30 —40 mm. long and 4 to 5 mm. broad. When the caterpillars
are full grown they leave the food plant, enter the soil and pupate in cocoons
made of silk covered with hairs on the body and particles of soil. The larval
period is about 41 to 46 days. The pupae which are brown in color are 15—20 mm.
long and 7 mm, broad. In about 27--30 days adult moths emerge from the pupae.
The total life cycle of the pest ranges from 82 to 94 days.

The pest is known to do serious damage to moringa in some cases by defoli-
ating the trees. In addition to moringa it has been noted recently on portia
(Thespesia populnea) planted as avenue trees in Korukkai (Tanjore Dt.). 1t has
also been recorded from Ceylon on Erythrina. An egg parasite has been collec-
ted at Coimbatore but is not found in sufficient numbers to check the pest. As
the caterpillars have got the habit of resting on tree trunks in groups in large
numbers they can be destroyed by burning them with a lighted torch or by spray-
ing Lotal at a strength of 5 ozs. in 1 gallon of water. Care should be taken to see
that the caterpillars are not handled as they have irritating and poisonous hairs.
The pupae may also be destroyed by raking the soil round about the food plants
as the caterpillars go to the soil for pupation. Detailed studies regarding other
remedies are in progress. :

Agricultural Research Institute, ) M. C. Cherian.
Coimbatore. 15th October '37. M. Basheer.
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