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Annex 1

CODE OF PRINCIPLES
CONCERNING MILK AND MILK PRODUCTS *

drawn up by a committee of government experts
under the auspices of the Food and Agriculture Organization
of the United Nations

Application of the Code

Governments are requested to inform the Director-General of FAO [by 1 September
1960] whether they intend to apply the provisions of the Code of Principles as set out
below. Governments which so declare their willingness to apply the Code are further
requested to state whether they can indicate the date by which they will be able to bring
their national requirements into conformity with its provisions, as well as the steps they
will require to take in order to achieve this position.

This Code of Principles is not intended to affect the adoption and use of more rigorous
requirements or standards under domestic legislation.

PREAMBLE

The purpose of this Code of Principles i1s to protect the consumer of
milk and milk products and to assist the dairy industry on both the national
and international levels by:

ENSURING the precise use of the term “ milk  and the terms used for
the different milk products;

AVOIDING confusion arising from the mixing of milk and/or milk
products with non-milk fats and/or non-milk proteins;

PROHIBITING the use of misleading names and information for products
which are not milk or milk products and which might thereby be confused
with milk or milk products; and

ESTABLISHING (@) definitions and designations, () minimum standards
of composition, and (c¢) standard methods of sampling and analysis for
milk and milk products.

* First edition, 1 March 1960, published by the Food and Agriculture Organization of the United Nations,
Rome. The text here reprinted contains additions appearing in the Report of the Fourth Session of the Com-

mittee of Government Experts on the Code of Principles Concerning Milk and Milk Products, April 1961, Rome,
FAO (Mimeographed document, Meeting Report No. AN-1961/3).
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Article 1

MIiLk

1.1 The term “milk” shall mean exclusively the normal mammary
secretion obtained from one or more milkings without either addition
thereto or extraction therefrom.

1.2 Notwithstanding the provisions of Article 1.1 the term ‘‘ milk ” may
be used for milk treated without altering its composition, or for milk
the fat content of which has been standardized under domestic legis-
lation.

1.3 The term  milk > may also be used in association with a word or
words to designate the type, grade, origin and/or intended use of such
milk or to describe the physical treatment or the modification in composition
to which it has been subjected, provided that the modification is restricted
to an addition and/or withdrawal of natural milk constituents.

1.4 In international trade, the origin of the milk shall be stated if it is
not bovine.

Article 2

MiLk. ProODUCTS

2.1 The terms used to designate milk products shall only be employed
for those products which are exclusively derived from milk as defined in
Article 1.

2.2 Notwithstanding Article 2.1, the terms used for each milk product
may be employed when substances necessary for the manufacturing process
are added, provided that these substances are not intended to take the
place in part or in whole of any milk constituent.

2.3 The terms used to designate milk products may also be used in
association with a word or words to designate the type, grade, origin
and/or intended use of such milk products or to describe the physical
treatment or the modification in composition to which they have been
subjected in accordance with ‘Articles 1.3 and 2.2.

Article 3

CoMPOSITE PRODUCTS

3. The term “milk ” and the terms used for milk products may also be
employed together with a word or words to designate composite products
of which no part takes or is intended to take the place of any milk constit-
vent and of which milk or a milk product as referred to in Articles 1 and 2
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is an essential part either by quantity or for characterization. If such
composite products are designated in terms which are suggestive of milk
or milk products or the dairy industry, the label shall indicate the milk
or milk product used as well as the other essential constituents.

Article 4

OtHER PRODUCTS

4.1 A product which is neither milk, nor a milk product, nor a composite
product as referred to in Articles 1, 2 and 3, whatever its origin, source
or composition, shall not be described or designated in any label, com-
mercial document or publicity material by word or pictorial devices, or
be presented in such manner as to refer to or be suggestive of milk or
milk products or other dairy term, if likely to lead the purchaser and/or
consumer to suppose that the product is milk, a milk product or a
composite product as referred to in Articles 1, 2 and 3.

4.2 Without restricting the scope of Article 4.1, whenever products
foreseen by that Article are of such nature as to be likely to lead the purchaser
and/or consumer to suppose that they are products as referred to in
Articles 1, 2 and 3, the designation of such products shall be presumed
to meet the requirements of Article 4.1, if carried out in the following
manner:

(a) by the name of the product referred to in Articles 1, 2 and 3
preceded by the word * imitation * in clear type, or

() by a distinct name and/or description indicating the true nature
of the principal raw materials used.

4.3 In countries where the mixing of milk or milk products with products
foreseen by Article 4.1 is not forbidden, wherever the label of such a
mixed product or any publicity referring to it declares the presence of the
milk or milk product, the percentage dry matter by weight of the milk
ingredients to the total product shall also be indicated, except that where
butter is present in a mixture of fats its percentage by weight shall be
stated.

Article 5

LABELLING, PRESENTATION AND PUBLICITY

5. No label declarations, methods of presentation and publicity concerning
products referred to in Articles 1, 2, 3, 4.2 and 4.3 shall be made in a
manner likely to mislead the purchaser and 'or consumer as to the true
nature or the composition of the product as a whole.
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Article 6

EXTENT OF APPLICATION

6.1 Unless otherwise stated, the provisions of this Code shall apply to all
products therein considered whether imported, exported or produced and
offered for sale upon the home market.

6.2 In view of the relationship between a federal government and its
constituent states or provincial governments, wherever some or all of the
provisions .of this Code are not regarded as appropriate for federal action,
federal governments undertake to make effective arrangements for the
reference of such provisions to the appropriate authorities with the request
that they give active consideration to the amendment of their state or
provincial requirements in conformity therewith.

6.3 In adapting their practices to this Code, governments would undertake
to give earnest and sympathetic consideration as appropriate to the indivi-
dual standards established in association with the Code according to
resolution No. 16/57 of the FAO Conference.

6.4 This Code and the individual standards established in association
with it are not intended to affect the adoption and use of more rigorous
requirements or standards under domestic legislation.

EXPLANATORY NOTE
'OF THE CODE OF PRINCIPLES

Article 1

MiLK

1.2 The term “ standardized > refers to the standardization of fat content alone, either
up or down. Other possible modifications are referred to in the following paragraph.
Examples of treatment : clarified, pasteurized or otherwise heat-treated.

1.3 Mention of the intended use may accdmpany the word ““ milk . The modifications
referred to here are only permitted if restricted to an addition and/or withdrawal of
natural milk constituents. Modifications shall always be indicated.

Examples :
Type : Whole and skimmed milk
Origin : Cow, goat, sheep, alpine

Intended use : Infant, school (destined for school-feeding programmes, etc.)
Treatment :  Sterilized, evaporated, homogenized
Modification : Humanized, soft-curd, vitamin-D or lactose-fortified, toned
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Article 2

MiLKk PRODUCTS

2.1 and 2.2 Article 2.1 covers such products as butter, cheese, ghee, cream, dried milk,
condensed milk . . . Examples of substances necessary for the manufacturing process of
these products are: for butter—salt, lactic acid culture, colouring matter . . . ; for cheese
—salt, spices, coagulating enzymes of animal and vegetable origin. .. ; for sweetened
condensed milk and ice-cream—sugars , .

2.3 Examples :

Type : ‘Whole milk powder . . .

Origin : Cow, goat, sheep, alpine

Intended use : Cooking butter, table butter, coffee cream . . .
Treatment :  Sterilized, evaporated, homogenized . . .
Modification : Humanized, vitaminized . ..

Article 3

COMPOSITE PRODUCTS

Examples : Flavoured milks, cheese with added foods, milk porridge, milk bread,
milk foods with additives, malted milk, milk chocolate, milk candies, sweetened dried
milk, ice-cream . . .

Article 4

OTHER PRODUCTS

The key provision to the whole Article is contained in 4.1. It lays down that no
product which is not a product covered by Articles 1, 2 and 3 may be designated, labelled,
advertised or presented in any way which might lead the purchaser or consumer to
believe that it was such a product. It is clear, therefore, that such designations as
cold cream, vanishing cream, face cream, shaving cream, hair cream and milk of magnesia
are perfectly acceptable since no confusion is possible.

Article 4.2 deals with the most important category of products covered by 4.1:
those which are of such nature as to be likely to lead the purchaser or consumer to suppose
that they are products covered by Articles 1, 2 and 3, for example, imitation cream or
milk containing non-milk fat. For such products, Article 4.2 states that the general
requirements of Article 4.1 as to designations will be presumed to have been fulfilled
if their designations conform to one or other of the examples given under (a) and (b).
It was believed that the use of those designations would be most likely to ensure the
protection of the consumer and the producer of milk and milk products. Examples of
designations foreseen: under (@): imitation cream; under (b): soya-milk, coconut milk,
almond milk, peanut butter, skimmed milk with non-milk fat. The true nature of milk
or milk products used, as foreseen by alternative (b), shall only be described by the term
normally used for the milk or mitk products in question.

It was further believed in connexion with Article 4.2 that the products margarine
and vanaspati were correctly designated by the terms “ margarine >’ and * vanaspati ”’
since no confusion could arise by their use. These products would, however, need to be
labelled, advertised and presented in 2 manner which would not confuse the purchaser
or consumer in accordance with Article 4.1.
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Article 5

LABELLING, PRESENTATION AND PUBLICITY

This Article is understood to cover the designation of the products referred to.

Article 6

EXTENT OF APPLICATION

As an interim measure, it is understood, however, that a country applying the Code
would not be restricted by its provisions when exporting to a country which did not
apply the Code. It is evident, nevertheless, that the effect of the Code depends largely
on the number of countries applying it. Speedy and wide acceptance would therefore
hasten the achievement of the objectives at which it aims. ‘

STANDARDS ADOPTED BY THE COMMITTEE

Standard No. 1

BUTTER
1. Definitions :
Butter is a fatty product exclusively derived from milk.

Whey butter is a fatty product derived from whey containing no other fat than
milk fat.

2. Permitted additions :

Harmless substances necessary for the manufacturing process, for example:

Sodium chloride
Lactic acid cultures
Vegetable colouring matters

3. Standards :

Butter and whey butter shall contain not less that 80 9; by weight of milk fat and not
more than 2 % by weight of milk solids-not-fat. Butter and whey butter shall normally
contain not more than 16 % by weight of water. If the water content according to national
legislation may exceed 16 % by weight, it must not exceed 18 9, by weight.

4. Marking and labelling : -

Export butter shall be clearly marked with at least the following particulars in letters
and figures of a conspicuous size: .
(1) indication of the country of manufacture

(2) if the butter contains more than 16 % by weight of water, the words * Contains
not more than 18 % of water

(3) in the case of whey butter, the words * whey butter *’.
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Standard No. 2

MILK FAT, BUTTER-FAT,
BUTTER-OIL (ANHYDROUS)

1. Designations :
Milk fat 1

Butter-fat

(anhydrous)
Butter-oil J

2. Definition :

Milk fat—butter-fat—butter-oil (anhydrous) is a product exclusively obtained
from butter or cream and resulting from the removal of practically the entire water
and solids-not-fat content. -

3. Standards :

The product shall contain:
Not less than 99.3 9} of butter-fat -
Not more than 0.5 %, of water, -

Standard No. 3

EVAPORATED MILK
1. Definition :

Liquid product obtained by the partial removal of water only from milk or
skimmed milk. '

2. Permitted additions :

Harmless substances which may be necessary for the manufacturing process; for
example:

sodium phosphate
sodium citrate as stabilizers
calcium chloride

3. Designations and standards :

3.1 Evaporated milk
Evaporated whole milk
Evaporated full cream milk
Unsweetened condensed whole milk
Unsweetened full cream condensed milk

The product shall contain not less than 7.5 9 of fat by weight,
not less than 25 % of milk solids by weight.
3.2 Evaporated skim milk
Unsweetened condensed skimmed milk i

The product shall contain not less than 20 5 of milk solids by weight.
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Standard No. 4

SWEETENED CONDENSED MILK
1. Definition :

Product obtained by the partial removal of water only from milk or skimmed
milk with the addition of sugars. :

2. Permitted additions :

Harmless substances which may be necessary in the manufacturing process.

3. Designations and standards :

3.1 Sweetened condensed milk
Sweetened condensed whole milk
Sweetened full cream condensed milk

The product shall contain not less than 8 % of fat by weight,
not less than 28 9; of milk solids by weight.

3.2 Machine-skimmed sweetened condensed milk
Sweetened condensed skimmed milk
Skimmed sweetened condensed milk

The product shall contain not less than 24 % milk solids by weight.

Standard No. 5
WHOLE MILK POWDER, PARTLY SKIMMED MILK POWDER, SKIMMED MILK POWDER

1. Definition :

Powder obtained by the removal of water only from milk, partly skimmed milk or
skimmed milk.

2. Permitted additions :
Harmless substances necessary for the manufacturing process.

3. Designations and standards :

3.1 Whole milk powder
Dried full cream milk
Full cream milk powder
Dry whole milk
Milk powder
Dried milk -

shall contain not less than 26 % of fat by weight and not more than 5 % of water
by weight in the product. *

* Note : For an interim period ending 1 January 1965, the product may, where in accordance with national
legislation already existing on 10 March 1961, contain less than 26%, but not less than 24% of fat by weight,
provided:

(a) The product is packed in units of not less than 25 kg.

(b) The product is designated exclusively * milk powder ”’ or * dried milk ”.

(c) The product is labelled ““ contains not less than 24%, by weight .,
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3.2 Partly skimmed milk powder
Partly skimmed dried milk

shall contain between 1.5 %, and 26 °; of fat by weight in the product and not more
than 5% of water by weight in the product. The fat percentage by weight in the
product shall be declared.

3.3 Non-fat dry milk
Dried skimmed milk :
Skimmed milk powder

shall contain not more than 1.5 %, of fat by weight in the product and not more
than 5 9 of water by weight in the product.

TENTATIVE DRAFT STANDARDS FOR CHEESE

1.  Cheese

1.1 Definition :

 Cheese *’ is the fresh or matured product obtained by draining after coagulation of
milk, cream, skimmed or partly skimmed milk, buttermilk or a combination thereof.

1.2 Cheese designations :

The terms used to designate the variety of cheeses shall only be applied to those
products which conform to the definition of cheese given in paragraph 1.1 and which
possess the characteristics normally associated with that variety.

1.3 Additions :

The following substances may be added, provided that such substances are not
intended to take the place of any milk constituent:

(@) harmless substances which are necessary for the manufacturing process

(b) natural flavouring substances not deriving from milk, such as spices, in such
quantity that they can be considered only as flavouring substances, provided that the
cheese remains the major constituent and that the addition is declared in the designation
of the product (e.g., cheese with celery, etc.), unless the presence of spices is a traditional
characteristic of the cheese.

1.4 Marking and labelling :

In accordance with Article 5 of the Code of Principles all cheeses shall be marked with
their minimum fat content and producing country, whenever the consumer could otherwise
be misled. Subject to these requirements, the following provisions shall apply:

1.4.1 Cheese containing less than 45 %, fat :

Where a cheese contains less than 45 % fat in the dry matter, the guaranteed minimum
fat content shall be marked upon all original cheeses, or where not practicable on all
original packs, and on all prepared consumer packs.

1.42 Cheese containing 45 %, fat or more :

Where a cheese contains 45 % or more fat in the dry matter, it may be marked with
the minimum fat content. Where the designation ** full fat cheese * is already in use for
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cheese with 45 9, or more fat in the dry matter, its use may be continued, provided it
conforms with the provisions of the Code of Principles.

1.4.3 Cheeses subject to composition standards :

The provisions of paragraph 1.4.1 shall, however, not be obligatory in respect of
cheese covered by international composition standards set up under the Code of Principles.
Until such standards have been elaborated, cheeses covered by existing national legis-
lation, fixing in particular their minimum, fat content and maximum moisture content,
shall not be subject to the compulsory declaration required by paragraph 1.4.1.%

1.4.4 General requirements :

Subject to paragraph 1.4.3 the fat content of cheese shall be expressed as a percentage
of the dry matter. The marking of fat content upon the original cheese, original packs
and prepared consumer packs shall be made in distinct and legible figures.

1.4.5 Additional requirements for export :

The cheese or its package as well as commercial document referring thereto shall bear
the name of the producing country and an identification of the manufacturer or exporter
in plain or in code.

2. Whey cheese

2.1 Definition :

Whey cheese is the product obtained by concentration or coagulatlon of whey, with
or without addition of milk and milk fat.

2.2 Export standards :

2.2.1 The standard for the content of *° whey cheese ” is the percentage of fat content
in the dry matter. ) ‘ 1

2.2.2 Full fat whey cheese :
The minimum percentage fat in the dry matter in full fat whey cheese shall be 33 9.

2.3  Marking and labelling :

2.3.1 The “ whey cheese ”” or “ whey cheese packs ** shall bear the designation ““ whey
cheese ”’, the name of the producing country and the minimum fat content.

2.3.2 The marking of fat percentage in the dry matter and the designation of *° whey
cheese >’ shall be made in distinct and legible figures and letters.

* The Danish delegation put forward the following alternative version of paragraph 1.4.3:

“ The provisions of paragraph 1.4.1 are not obligatory for internal trade in respect of cheeses covered by
national legislatian which:

(a) is already in existence on 10 March 1961,

() fixes their minimum fat and maximum moisture contents, and

(¢) does not prescrlbe or prohibits the marking of their minimum fat content in the dry matter.
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DEFINITIONS OF AND NOTES ON SOME MILK PRODUCTS *

Toned Milk

Toning can be defined as the addition of reconstituted skim milk to
locally produced milk in order to reduce its fat content to a pre-determined
standard while maintaining or increasing the content of solids-not-fat.

Soured and Fermented Milks

Broadly speaking, the European traditional methods make use of fresh
milk rather than boiled, whereas in Asia the opposite obtains. The modern
industrial production of soured and fermented milks in North America,
western Europe and other countries has partly taken over and adapted
some of the traditional methods and names, as, for example, with yogurt
and kefir, and partly evolved specific products, such as acidophilus and
cultured buttermilk.

Sour milk : milk soured spontaneously by adventitious acid-producing
streptococci and lactobacilli when exposed in open pans or vessels for
one or two days at room temperature. In Russia and other countries
where the milk is popular, it is now prepared for large-scale distribution
in catering establishments from pasteurized or boiled milk seeded with
pure bacterial cultures.

“ Long milk >: In this characteristic viscous sour dish of Scandinavian
countries, bacteria causing “ ripeness ”’ in milk, usually an annoying form
of spoilage, are combined with acid formers to produce a palatable product
of remarkable keeping qualities (ldngmjolk, ldttemjolk in Sweden, taette
in Norway, pitkdpiimd in south-western Finland).

Fermentation is induced in fresh milk by the addition of carefully
preserved taette from an earlier preparation.

The “ cellar milk > (kjaeldermelk) of Norway is made by establishing
in spring the raette fermentation in a cellar in huge, carefully cleaned
butts and keeping the milk at about 10°C. After a time the milk loses its

* Extracted from: Kon, S. K. (1959) Milk and milk products in human nutrition, Rome (FAO Nutritional
Studies, No. 17).
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viscosity but retains a pleasantly acid flavour and can be kept in a whole-
some state for 10 months or even for a year or two.

Yogurt, laban and dahi: Yogurt and yogurt-like products are the
traditional form of sour milk of Greece, Romania, Hungary, Bulgaria,
Turkey, the Caucasus and neighbouring countries, and often are the main
form in which milk is taken. In these countries, cow, goat, sheep or
buffalo milk is used as available, mostly whole but in some places skimmed.
It is boiled, often for a long time, so that it is reduced in volume, allowed
to cool to some 45°C (or to some 52°C for the laban variety), inoculated
with a starter from the previous day’s yogurt and then kept warm until
clotted and viscous. When the milk has been concentrated by boiling,
the yogurt is usually diluted ‘with water for drinking—for example, the
doogh or abdoogh of Afghanistan and Iran, or eyran in Turkey. Laban
is said to contain a little alcohol from yeast fermentation, but yogurt not
more than traces.

In Israel an industrial modification is produced from reconstituted
dried skim milk.

Dahi is the sour milk product characteristic of the Indian subcontinent.
In the traditional desi (or country) method of manufacture, whole milk
is brought to the boil, cooled to body temperature, and placed in unglazed
earthenware vessels which are kept warm by a wrapping of cloth or hay.
Usually a small amount of the previous day’s dahi is added as a starter,
but generally the organisms in the pores of the vessels suffice to start a
vigorous fermentation even though the vessels have been washed and
dried. Dahi is also frequently used as the starting point in the manu-
facture of ghee, and may then be made from unboiled milk.

Yogurt and laban are taken in many ways and form the basis of many
staple dishes. In the Mediterranean countries, for long keeping the products
are stored in jars under a layer of fat or dried in the sun. The dried product
is called jub-jub in Lebanon, kurut in Afghanistan and kashg in Iran.

Another popular dish is made by mixing yogurt and wheat flour,
sometimes with the addition of green leaves, allowing the mixture to
ferment and then drying it in the sun or shade.
~ Butter is often made from yogurt or yogurt-like milks by hand-churning.
The buttermilk may be taken as such, but the curd is often strained off
and dried in the sun or by pressing, as with the whole-milk yogurt.

Cultured yogurt : The name yogurt is also given to the cultured-milk
product industrially produced in large quantities in western European and
North American countries and'also in many other countries with a developed
dairy industry. It is usually made from whole milk, either as such or
concentrated to two-thirds of its volume, by a highly technical process
in which souring is brought about by a combination in equal parts of
acid-producing streptococci and lactobacilli.
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Kefir : Kefir is a sour-milk product of the Caucasus in which lacto-
bacilli and streptococci combine with a lactose-fermenting yeast to give
souring and formation of alcohol, of which kefir may contain up to 1 9.
Propagation is by the curious way of adding kefir grains to milk. These
grains are essentially particles of clotted milk containing the mixed microbial
population. Kefir is increasingly produced industrially outside the Middle
East from pasteurized milk; the kefir grains are filtered off after about
eight hours, and fermentation is allowed to proceed in bottles for a further
day. During fermentation the grains increase in size and thus remove
some protein and fat from the milk.

Koumiss : Koumiss, which may be regarded as a variety of kefir, is
the well-known sour alcoholic drink of the peoples in the south-eastern
steppes of the European part of the USSR and of western Siberia. It is
prepared from mares’ milk, which contains more lactose than cows’ milk;
hence after prolonged fermentation koumiss may contain up to 39 alcohol.

Kurunga : Kurunga is a koumiss-like preparation of cows’ milk com-
monly used by peoples in western Soviet Asia.

Chal : Chal is a similar effervescent soured product made in Turk-
menistan from camels’ milk.

Lassi : Lassi is the name given to the sour buttermilk remaining after
the churning of butter from dahi in the manufacture of ghee. Lassi is also
prepared directly from skim milk in the same way as dahi but is a less
flavoured and palatable drink than the buttermilk /assi.

Buttermilk : The word buttermilk as used earlier denoted the acid
by-product of the churning of sour cream into butter, and as such was
a popular drink. It is still popular in Belgium, Denmark and Holland.

Cultured buttermilk : Cultured buttermilk is the modern equivalent of
sour buttermilk and is now mostly produced by means of a starter of
acid-producing streptococci, from skim or partly skimmed milk, pasteurized
at a temperature of around 85°C. Tt is the most popular of the cultured
milks in the USA.

Acidophilus milk :  Acidophilus milk is a similar product made with
a pure culture of Lactobacillus acidophilus, which has largely replaced
Lactobacillus bulgaricus for this purpose.

There is no doubt that souring and fermentation have played and are
still playing a most important part in making milk safer and more whole-
some in many parts of the world where these products are prepared in
the traditional fashion. Souring inhibits and later destroys many pathogenic
bacteria, particularly typhoid and paratyphoid organisms and noxious
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coliforms, so that the outbreaks of intestinal disease so ¢ommon with
untreated milk in hot countries are much less likely with fermented pro-
ducts.

Souring cannot be relied on to control all pathogenic organisms ; for
example, Mycobacterium tuberculosis and Brucella melitensis survive for
days if not weeks in fermented milks of quite high acidity.

Traditional Concentrated Milk

In various parts of the world, concentrated milk products are made
which in their composition lie on the borderline between the condensed
milks of the dairy industry and its dried products. Except for the reindeer
product, the following are characteristic of India.

Khoa or mawa is obtained by boiling milk while stirring in an open
pan over a brisk fire until it reaches the consistency of dough and the
water content decreases to some 30 9-40%,. Khoa is usually heavily con-
taminated with iron from the pan. After manufacture micro-organisms
rapidly gain access and the product deteriorates quickly. It should be
consumed within not more than four days of manufacture.

Kheer is a similar but less concentrated product, and may be unsweetened
or sweetened; if the latter, it resembles sweetened condensed milk in texture.

Rabri is a sweetened concentrated product made by skimming off
successive layers of clotted cream from the simmering milk, adding sugar
to the liquid residue in the pan when it has been concentrated to about
one-eighth of the original volume, and blending into it the skimmed-off
clots.

Malai is a similar product made without sugar.

Dried reindeer milk : The Laplanders place reindeer milk in a reindeer’s
stomach in the heat and smoke over the open fireplace, replenishing it
as it evaporates, until after two to three weeks’ * cure ” the stomach is
filled with the dried grainy product. A stomach lasts a Lapp family almost
a whole winter. Reindeer intestines are also used for this purpose.

( Butter and Ghee

Butter : In the early years butter was churned directly from milk and still
is in India in the desi method of ghee-making.

In the modern way, it is as a rule churned either from cream ripened
(soured) by starters, or from sweet cream. Those exporting countries such
as Denmark and Holland that can deliver the butter rapidly to their customer
countries mostly produce the ripened butter, of prized flavour but short
shelf-life, whereas in New Zecaland, Australia and, to a large extent, in the
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USA, sweet-cream butter is made, as it travels better and is less liable /to
rancidity and other objectionable taints. Apart from these differences,
butter may be salted or unsalted.

In the sweet-cream process freshly separated cream is pasteurized and
cooled or, alternatively, the cream is neutralized with alkaline compounds
such as sodium bicarbonate and subjected to a vacuum heat treatment in
which pasteurization and—important in New Zealand and Australia and
several other countries—removal of feed taints are achieved simultaneously.

Whether ripened or unripened, the cream is churned by a batch process
in large mechanical churns.

Ghee : Ghee, the best known of such stable butter-fat products, is made
on a very large scale in India and adjoining countries, and in East Africa.
Ghee-making in India is still largely a cottage industry in which butter
is churned directly from dahi collected over a few days and then heated
in batches over a slow fire, at first to come to about 90°C, when the water
begins to evaporate, and finally, according to local taste, to about 120°-
150°C. The fat is then allowed to solidify by cooling and the lower layer
of buttermilk is run out. The ghee produced by the farmers is collected
in the refineries and grading stations where the katcha (raw) ghee is clarified,
whereas the refined ghees are only blended.

Samna is the Egyptian name for ghee ; in some other eastern countries
it is called mislee.

Dry butter-fat is also produced in other countries by modern technical
processes.

Cheese

Cheese may be defined as a solid or semi-solid substance formed from
the curd of milk, the liquid part remaining after the separation of the
curd being known as whey. Over 400 varieties of cheese and more than
800 names have been listed.

Perhaps in considering its nutritive value cheese might best be divided
according to moisture content into very hard, hard, semi-soft and soft
types, each of the four types being made from whole or partly skimmed
or skim milk; to these may be added the cheeses that are not cheeses in
the strict sense—cream cheeses and whey cheese.

The true cheeses of the first three types are all ripened by the action of
bacteria or by surface micro-organisms or by blue mould in the interior,
whereas the soft cheeses may be ripened or unripened.

Cheeses range, therefore, from almost unchanged milk curd to products
markedly altered in moisture content, composition and flavour.

The essential steps in the modern making of Cheddar, a typical hard
cheese, may be given in the briefest outline as they involve nearly all the
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recognized treatments of milk and curd. Milk is usually pasteurized by
an HTST process for a very short time, and culture of lactic streptococci
is added as a starter, followed by rennet when the desired slight activity
has developed—that is, when the milk has ““ ripened . The combination
of acidity and enzyme gives the best conditions for the formation of a
satisfactory curd. The curd is cut with special knives into small pieces
which float in the whey. The temperature is then raised to around blood
heat and the mass stirred until the curd reaches a condition suitable for
“ pitching ”, that is, settling at the bottom of the vat. The settled curd
is pushed to one end of the vat, the whey drained off and the curd cut and
piled to allow further drainage. After a few hours, the curd is milled or
ground into small pieces, salt is added and after further standing the curd
wrapped in cloth is put into presses in which increasing pressure is applied.
When sufficient moisture has drained off the cheese is bandaged in cloth
and stored for a few months to ripen.

Differences in various stages of the process give rise to different varieties
of cheese—for example, for soft and semi-soft cheeses the curd is not
pressed, and in the blue-veined varieties mould either is allowed to penetrate
adventitiously into the cracks or is introduced artificially.

Cream cheese is a soft cheese made from renneted or soured cream
or a mixture of milk and cream.

Whey cheese is made in various parts of the world by precipitating the
soluble proteins of whey by heating (cooking) the acid whey. It is known,
for example, as Ziger in Germany, ricotta and broccio in Italy, recuit and
sérac in France. Skuta or puina is made in Yugoslavia by boiling together
sheep’s milk whey with one-tenth of sheep’s milk. A similar product in
Greece is called mitzithra. The mysost of Scandinavian countries is made by
concentrating whey by boiling to about a quarter of the original volume.
The mass is stirred while cooking and set in forms.

Processed cheese is made by grinding cheese, adding ‘ melting salts ”’
as stabilizers, and sometimes flavouring, and heating with thorough mixing
to about 80°C to soften the mass, which is then poured into suitable
containers—cartons, tinfoil or plastic. Processed cheese keeps very well
because of the heat treatment.

Channa : Channa is the counterpart of cheese made in India and neigh-
bouring countries from boiling milk by the addition of lemon juice, acid
whey or sometimes tartaric acid.

The panir of Afghanistan is made in a similar fashion.

In the Sherpa areas of the Himalayas and in Tibet surplus lassi (butter-
milk) is heated, and the clot, mainly consisting of casein, together probably
with some precipitated soluble protein, is strained in bamboo baskets;
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this ‘wet crude casein, called chura, is either air-dried (churps) or dried
in bamboo baskets near the fireplace (churkom).

Skyr : It is of interest to mention the Icelandic skyr, in the making
of which skim milk is at first heated to near boiling-point for a few minutes
and is then set at 40°-45°C with rennet and some ripened skyr. The curd
separated on the following day forms the skyr. It is the main outlet in
Iceland for the skim milk from butter-making.

Whey : Whey is the liquid part of the milk remaining after the separation
of curd in cheese-making. Where cheese is produced commercially in large
quantities it is customary to dry the whey by the roller or spray process
as opportunity serves and economics allow. The main outlet for it is in
animal feeding.
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MILK PASTEURIZATICN UNDER BUSH CONDITIONS*

Various methods suitable for the pasteurization of milk under bush
conditions have been and are undergoing trial in Kenya. ‘

Mobile All-in-one Milk-Processing Unit

To permit rapid milk collection from smallholders who cannot afford
to cool their milk individually, and to pasteurize the milk for distribution
~ in areas where milk plants do not exist, a mobile milk-processing unit
fitted to a 5-ton truck is under construction, in consultation with a leading
firm of dairy equipment manufacturers in Australia (see Fig. 1). This unit
will perform the following duties:

(1) Cool the incoming milk on a surface cooler at a rate of 80-100
gallons (about 360-450 litres) per hour.

(2) Separate milk at a rate of 60 gallons (about 270 litres) per hour.

(3) Store the milk in a tank suitable also for pasteurization and recom-
bining of milk. ‘

FIG. 1

MOBILE ALL-IN-ONE MILK-PROCESSING UNIT
17'0"

AR

insulation

76"

(D REFRIGERATION () 60gal. MLK SEPARATOR

(2) STEAM RAISING EQUIPMENT (6) 250 gal. VAT

(3 TESTING BENCH () MECHANICAL  AGITATORS

(%) 807100 gol. SURFACE COOLER ' (8) STORAGE FOR 5x10gal. CANS

* Contributed by Dr I. Mann, Chief, Animal Industry Projects Section, Department of Veterinary
Cervices, Kabete, Kenya.
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The 5-ton insulated truck carries the following equipment:

(1) Refrigeration

(2) Steam-raising equipment

(3) One 80,100-gallon surface cooler

(4) One 60-gallon milk separator

(5) One 250-gallon (about 1130-litre) stainless-steel vat for pasteuri-
zation, adaptable to milk recombining

(6) Five 10-gallon (45-litre) cans for cream and skim milk.

The flow of operations is as follows. The smallholder brings his milk
to the side door of the truck. Here, organoleptic and clot-on-boiling tests
are carried out. The milk which passes the tests is cooled on the surface
cooler and tipped into the receiving tank. Milk which is on the point of
turning sour is not cooled but separated. The skim milk and the cream are
kept separately in five 10-gallon cans on the side of the truck. This skim
milk is used either for cheese-making or for culture-milk-making. The
cream is cooled on the surface cooler after all milk cooling has been com-
pleted. When the receiving tank is full, the steam is turned on and the milk
is kept for 30 minutes at 145°F (63°C), after which it is cooled to 45°F
(7°C), when it is ready for dispatch.

Whenever local production is not sufficient to cover consumption, the
milk pasteurizer is used as a milk recombiner or for the production of
liquid skim milk from dried skim milk powder. For this purpose the vat
is provided with mechanical agitators. After recombining, the milk is
pasteurized.

Continuous-Coil Pasteurizing Plant

The plant (see Fig. 2) consists of':

(1) A heater, made from a 44-gallon (200-litre) drum, fixed horizontally
with a segment, 6 inches (15 cm) deep, cut away along the length of the tank
(from the upper surface when horizontal). The water is kept at boiling-
point by heating from underneath with a charcoal fire in a half-drum
perforated for ash and draught.

(2) A cooler. Cooling takes place in a plastic coil immersed in a 44-
gallon drum through which cold water passes continuously. Where ample
cold water is available, it is piped direct to the drum; where not available,
water has to be stored in a well and fed over a surface cooler by a semi-
rotary pump. The cooling water always flows in the opposite direction to
the milk flow. :

(3) A milk header tank situated above the hot water tank and fitted
with a control valve. The milk flows by gravity through the heating coil
and then through the cooling coil until it reaches the milk churn.
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FIG. 2
CONTINUOUS-COIL PASTEURIZING PLANT
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(4) A plastic coil of high-density polythene submerged in the hot water
tank, of sufficient length to permit a pasteurizing time of 30 seconds at
165°F (74°C). ‘

(5) A thermostat fitted between the two drums to control the milk
flow so that milk which has not reached pasteurizing temperature cannot pass
to the cooling drum.

Solar Milk Pasteurizer

In areas where solar radiation is high and fuel scarce, a solar milk
pasteurizer is being tried out.

The heating unit consists of one 40-gallon (about 180-litre) tank heated
by four solar collectors, having a total daily heat output of approximately
15000 KCal. In sunny weather the heat provided by this unit is far in
excess of that required to heat the 40 gallons, but it has been deliberately

1 The possibility of using methane gas (produced from manure and farm waste) instead of solar
energy is also being investigated.



ANNEX 3 767

over-powered so that sufficient heat is produced on days when solar radiation
is low. The 40-gallon tank is insulated with a minimum of 5 inches (about
13 cm) of fibre glass wool contained in an outer casing.

A stainless-steel coil is immersed in the hot water tank and the milk
is passed through the coil, so that it is heated to a temperature of not less
than 165° F for 30 seconds. A thermostat valve is fitted in the outlet side
of the stainless-steel coil to ensure that only milk that has been heated to
the above temperature discharges into a closed receptacle. Cooling is done
in the same manner as is described above for the continuous-coil pas-
teurizer.
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Acidity test for milk quality, 224, 643
Acidophilus milk, 759
Activated sludge process, 523
Additives, 351, 390, 424, 426-427
permitted, 750-756
See also Preservatives
Adenoviruses in milk, 15, 24
Administrative aspects of milk hygiene,
703-717
Adulteration of milk, control, 223, 226,
598, 650, 663, 709 715
Advertisement of milk products, 749
Adyvisory services, 705, 712, 719-731
Aecration of dairy wastes, 522-524
"Aerosol insecticides, 176, 177
Air-circulation systems in spray drying,
372-374
Alcohol test for milk quality, 224-225, 322
Alkalinity of water. ~antrol, 506-507
Allergy, to milk, 53, 687
to penicillin, 452
Alum treatment of water, 506
Aluminium, dairy equipment, 369, 464, 469,
562, 563, 566, 585-586, 646
foil for packaging, 393
Amidol test, 451
Amino acids, effects of hydrogen peroxide
treatment, 431
Anaplasmosis, 163, 168
Animal feeding, Egypt, 637
Norway, 627-628
use of milk, 352, 403, 439, 521
power on farms, 156
reservoirs of disease, 649, 653
Anthrax, 15, 30-31, 651, 668
Antibiotics, preservatives for milk, 424
residual in milk, 15, 44, 56-58, 235, 410,
415, 451-455, 626-627
treatment of mastitis, 42-43
Antioxidants added to dried milk, 390
Apprenticeships in dairying, 730, 742-743
Arsenic dip for cattle tick control, 163

Artificial insemination of cattle, 653
Atomizers for spray drying, 362-366
Australia, toned milk, 700
Autoclaves, 288, 289, 341, 469
Ayran, 693

Babcock test, 235
Bacillus anthracis in milk, see Anthrax
Bacillus cereus in milk, 65
Bacteria, in farm water, 148-150, 154-155
in milk, effect of hydrogen peroxide
treatment upon, 432-437
Bacterial contamination, causes, 186, 187,
205, 270, 335-337, 463, 570, 571-572,
574-575
chemicals affecting, 202-204
dried milk, 394-403
post-pasteurization, in tropics, 672, 698
* sterilized ** milk, 296-299 ‘
temperature affecting, 17, 188, 199, 259,
270-279, 306-308, 398-399, 546-547
Bacterial infections, see Disease
Bacteriological standards, fluid milk, 630,
640, 641-643
raw water, 461,501-502
Bacteriological tests, milk, 223-237, 243
water, 501
See also under designation
Bacteriophage in milk products, 416-417
Bacteriostatic effects of disinfectants, 449-
451 ‘
Bacto-strip technique, 311 .
Bail, portable, 116
Baits, insect control, 176-180
Batch cooler, 334
‘ Batch holder ™ pasteurization, 259
Biochemical oxygen demand of dairy
wastes, 517 )
Biological filtration, 524-525, 526-527
Blackquarter, 651
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Blood in milk, 64
Boiler compounds to control scale, 151-152,
516
Boilerhouse in farm dairy, 118, 119, 120,
121 -
Boiling of milk, 264, 326, 598, 619, 710
Bombay Milk Scheme, 603-605, 696, 699
Bonus systems, for cleanliness of dairy
workers, 542
for healthy cattle, 243, 248
See also Payment according to quality
Botfly, control, 162-163
Bottles, 572, 576, 578-587, 590-593, 596-597
Bottle-washing, machines, 479-481, 583
processes, 279, 285, 297, 480, 578-579,
582-585, 592-593
Bottling, 569-593, 596-597
Botulism, 15, 31
Bovine tuberculosis, 625-626
Bread, addition of dried milk, 403
Breeding, buffalo, 689
cattle, Egypt, 636, 638
hot-climate countries, 734-735
India, 612, 614
Kenya, 647-648, 652-653, 657, 673
mares, 685-686
reindeer, 692
sheep, 684, 686
Browning reaction, 273-274, 296
condensed milk, 324, 338, 342, 345
dried milk, 350, 380, 381, 392
Brucella, see Brucellosis
Brucellosis, 15, 31-35, 243, 622 626, 639
' 666-667, 683, 687
Buffalo milk, and brucellosis, 33, 639
and tuberculosis, 51
' composition, 640, 690, 691
milking procedures, 613-614
vitamin content, 641
yield, 612, 619, 636, 637, 689, 695
Buildings, collection centre, 548- 550
dairy, hygiene, 458-459, 492-496
dairy-farm, in temperate cllmates, 77-123,
627, 633
in tropical and warm climates, 125-142
factory hygiene, in Kenya, 677-678 ‘
in USSR, 537-542
grading, 716
legislation, 78, 492—496 607-608 708 709,
716
pasteurization centre, 261-262
rural milk centre, plans, 658-659
Bulk density of dried milk, 378-379, 384,
386
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Bulk milk tank, 114, 191-192, 219, 249
Burnt flavour in dried milk, 350, 351, 380,
381
Burri slant method, 229
Butter, insecticide residues, 60
processing, 405-409
production in Egypt, 636
standards, 752-753
types, 760-761
Butter-making equipment, 475, 481
cleaning, 482

Caesium-137 in milk, 61-62
Calving cows, accommodation, 96
Camels’ milk, 33, 682, 688-689
Can washer, 473
Candling of bottles, 585
Canning equipment, 286
Cans, 284-286, 387-388, 393, 557-565, 576,
579, 590, 646, 678
cleaning, 472-473
See also Churns; Tins
Capping of bottles, 479, 579, 585-587, 593
Cartons for packing milk, 280, 379, 393-
394, 572, 587-588, 596, 597-598
See also Tetrapak; Zupak
Casein, effects of hydrogen peroxide treat-
ment, 430, 442
Catalase in milk, 436-437
Cattle breeding, see Breeding
grubs, control, 159-162
Cellar milk, 757-758
Chal, 759
Channa, 762
Cheese, and botulism, 31
and brucellosis, 34
and Q fever, 29
and staphylococcal enterotoxic gastro-
enteritis, 42, 44-45
and streptococcal infections, 47
and tuberculosis, 50
and typhoid fever, 52-53
definitions, 761-763
dried milk, 403
insecticide residues, 60
processing, 409-414, 437-438, 440-442,
631, 761-762
production, Egypt, 636
Kenya, 661
standards, 755-756
wastes, 519, 521
Cheese-making equipment, 474, 631
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Chemical sterilization of milking equip-
ment, 200-213
Chemicals, toxic, in milk, 59-61, 471
See also Antibiotics, residual in milk;
Disinfectants, residual in milk; In-
secticides, residual in milk
Chlordane for insect control,
182
Chlorination of water, 462, 470, 504-505
Chlorine compounds, for disinfecting
equipment, 201-204, 469-470, 492, 583,
621
residual in milk, 61, 449-451
Chocolate milk, 630
Cholera, 15, 35
Chura, 763
Churns, 407, 464, 470, 481, 482, 491, 561
See also Cans
Churps, 763
Citrobacter in milk, see Coliform infections
Clarifier, 254
cleaning, 482
Clarifying milk, 252-254, 354
Cleaning, dairy equipment, 336, 395-396,
397, 463-489
milking equipment, 195-220
premises, 89, 458-459, 492-496
tankers, 679
Climate, farm buildings suited to tempe-
rate, 77-123
farm buildings suited to tropical, 125-
142
Clostridium botulinum in milk, see Botulism
Clostridium perfringens (welchii) infection,
15, 35-36
Clot-on-boiling test, 266, 765
Clothing, dairy workers, 532, 539, 540
protective, for insecticide application,
181, 182
Coagulation, bacterial, see Thickening
of dairy wastes, 525
of water, 505-507
Cockroaches, control, 171-173, 175, 176,
180
Code, milk and its products, 348, 674, 714,
747-756
milk hygiene, 492-496
Coke tray aerator, 513-314
Coliform infections, 15, 19, 36-37
organisms, growth in tropical climate,
621
sources, 308. 313-314, 501, 640
standards, 309-310
tests, 233-234, 309-310, 417, 491

174-176,
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Collection centres, 545-556, 642, 643-646,
722
Colombo Plan, 618
Colorimetric examination of bottles, 585
Colourings for ice-cream, 420
See also Additives, permitted
Concentration of milk, before spray drying,
354-360
traditional process, 760
Condensed milk, 321-345
cleaning routine for plant, 678
defects, 333, 335-336, 337
_standard, 754
Condenser for evaporating milk, 326-327
Confectionery, use of dried milk, 403
Consumption of dairy products, Egypt,
636
India, 695
Kenya, 648, 673
Containers, cleaning, 472-474, 582-585
condensed milk, 335, 339-340
dried milk, 375-377, 379-380, 387-388,
393-394
handling methods, 575
packaging methods, 569-593, 678-679
sterilized milk, 280, 284-286, 589-593,
605
thermal factors, 572
types, 557-568, 569-593, 596-598
See also Bottles; Cans; Cartons; Churns;
Tetrapak; Tins; Zupak
Contamination, see Bacterial contamina-
tion; Fly contamination; Iron; Rats
Continuous-coil pasteurizing plant, 765-
766
Continuous-holding method, pasteuriza-
tion, 239-260
sterilization, 275-277, 290-294
Control and advisory service for dairying,
724-726
Coolers, cleaning, 475-476, 478, 551
types, 189-192, 250-251, 476, 551, 552,
560
Cooling of milk, 187-192, 250-251, 255,
333-334, 519, 559-560, 629, 638, 641,
646
Cooling tank, 135, 136, 137-139, 550
Co-operatives, milk, 614, 625, 632, 646,
652, 657, 660
Copper equipment, 338, 387, 464, 469, 558,
570, 571, 575
Co-Ral for pest control, 162, 163, 166, 169,
175
Corral milking, 128
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Corynebacterium diphtheriae in milk, see
Diphtheria
Costs, dried milk, 352, 374-375
milk collection centre, 554-555
milk distribution, 605
milk production, 77, 78, 261, 650
milk transport, 559
Counterpart training for dairy industry,
736-737
Cowboys, school, 738
Cowhouses in temperate climates, 79-96
Cowpox, 639
Coxsackie viruses in milk, 19, 23-24
Crates for bottles, 576, 597, 602-603
Cream, grading standards, 675-676
ice-cream production, 419
processing, 406-407, 440, 476, 484, 676-
677
production, Kenya, 643-655
waste prevention, 519
Cream cheese, 762
* Cream line »*, 264-265, 580, 581, 598 ‘
Cream-makmg equ1prnent cleamng, 483-
484
Crown cork, 592, 593
Crystals, lactose, addition to condensed
milk, 333-334
Cultures for milk products, 407, 410 412,
416-418

Dahi, 758
Dairy, farm, constructlon and equipment,
116-123, 127-137 .
Dairy farm, see Farm ’
products, see Milk products
workers, see Personnel
DDT for pest control, 162, 163, 168, 174
DDYVP for insect control, 177
Decimal reduction time, 271-272, 295
Deer flies, control, 167-168
Definitions of milk and milk products,
708, 748, 757-763
Dehorning of cattle, see Polling
Delnav for pest control, 163, 166, 169
Detergents, affecting milk quality, 471
selection, 195-196, 467-468, 583-584
use, for dairy and milking equipment,
197, 202-219, 279, 297 463-466, 471-
489, 583-584
for defatting rubber, 209 ‘
for descaling, 205-207, 467-468, 477
Dextrose, in preparation of milk products,
324-325
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Diazinon, control of pests, 175, 176, 177,
180, 182
Diphtheria, 15, 37-38, 534-535, 622, 671
Diplococcus pneumoniae in milk, 47
Dipping cattle, 163-164
Dipterex, for insect control, 177, 180
Direct microscopic count method,
230
Disease, milk-borne, 11-74, 398-399, 625-
627, 639-640, 649, 651, 665-671, 683,
698, 720, 727
legislation, 706, 709-710, 713, 717
of dairy personnel, 531-536, 537-542,
639-640, 678
See also under individual disease
Disinfectants, for udder washing, 184
residual in milk, 60-61, 449-451, 471
See also Bottle-washing; Disinfecting of
. equipment
Disinfecting of equipment, 185 195-220,
457-492, 578, 584
See also Bottle-washing
Dispersibility of dried milk, see Solubility
Distribution of milk, 595-608 -
See also Transport of milk
Domestic storage of milk, 605-607, 632
Drainage, cowhouse, 93-96
milking parlour, 99, 109, 114, 116
milk-processing plant, 517, 520, 521,
522
milk-room, 136, 493
portable bail, 116
Dried milk, 347-404
-antibiotic residues, 453
buffalo, 690-692, 695-700
equipment, cleaning, 486
hydrogen-peroxide-treated, 427, 442
India, 618, 692, 695-700
Kenya, 657, 661
legislation, 674, 708, 709, 715
reindeer, 760
standards, 677, 754-755
toning, 690-692, 695-700
Drying chambers for spray drying milk,
366-370
plant, 371-375
Dung disposal, 65, 79, 80, 83, 85, 93-96, 97,
101, 137, 173
production of methane gas, 766
Dungstead, 97
Dye-reduction tests for milk quality, 227,
230-231, 314, 315-316
Dysentery, 534, 622
See also Shigellosis

229-
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Earthenware milk cooler, 606
Education and training in developing dairy
industries, 733-744
Eggs added to ice~cream, 420
Egypt, milk hygiene practice, 635-646
Enamel for dairy equipment, 464
Enteroviruses and milk-borne diseases, 15,
19, 23-24, 36, 668-669
Enzyme added to milk, 58
Enzymes in milk, 431, 436-437, 643, 683
Epidemiological mechanisms of milk-borne
diseases, 665-666
EQ-335 treatment for screw-worm, 170
Escherichia coli in milk, See Coliform infec-
tions
Evaporated milk, 321-345
standard, 753
Evaporation-cooler, domestic, 606
Evaporators, 327-333, 354-362, 395, 484-
486
Ewes’ milk, 681, 682, 686-687
and brucellosis, 32, 33
and Q fever, 28
and staphylococcal enterotoxic gastro-
enteritis, 42, 45
and tick-borne encephalitis, 25-26
and tuberculosis, 51, 683

Fat deterioration in dried milk, 301-302,
386-391
in raw milk, 558, 567, 570
Fat separation in condensed milk, 338, 339,
342, 345
Farm, advisory service, 721
buildings, 77-123, 125-142
cleaning of equipment, 195-220
grading, 716
registration, 708-709
water supply, 143-157
Feed taints, 381
See also Off-flavours
Fellowships for training in dairying, 737-
738, 743-744
Fermentation test, 450-451
Fermented milks, 414-418, 757-760
Feta cheese, 686
“ Filled milk **, 402
Fillers, 340, 376, 377, 586
Filling methods, 339-340, 479, 585-587, 593,
678, 679
Filter, biological, 524
cloth, 253
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Filtration, dairy wastes, 524-525, 526-527
milk, 186-187, 249, 252-254, 255, 354,
465
water, 505-506, 509-511
¢ Flash > process, 260, 264-265, 418, 630
Flavouring dairy products, 414, 419-420
See also Additives
Flocculation of water, 505-507
Flush periods for milk, 663
Fly contamination, control, 117, 134, 170-
171, 173-174, 493-496
Foam heaters in ice-cream production, 421
Fodder control in cowshed, 725
Food and Agriculture Organization of the
United Nations, 690, 714, 733, 736-
739
Foot-and-mouth disease, 26-27, 626, 639,
669
Free milk schemes, 662, 699-700
Fruits added to milk products, 419
Fungi in milk, 55

Galactophoritis, 48
Gamma-BHC for pest control, 169, 170,
174-175, 176, 182
Gas formation in condensed milk, 336-
337, 343
Gas-packing of dried milk, 387-389, 392,
400
Gerber test, 235
Ghee, definition, 761
legislation, 674, 676, 690
production, 654-653
Glass for dairy equipment, 464,465,487,597
See also Bottles
Glaucoma and dairy animals, 63
Goats’ milk, 625, 682, 687, 688
and brucellosis, 31-35, 639, 667, 683, 687
and glaucoma, 63
and leptospirosis, 38
and Q fever, 28
and staphylococcal enterotoxic gastro-
enteritis, 42, 45
and tick-borne encephalitis, 25-26
and tuberculosis, 51
“cure”, 35

Haemorrhagic septicaemia, see Pasteurel-
losis

Handling of milk, 183-193

Health control of dairy workers, 531-536,
537-542
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Health education, of public, 607, 650, 656,
731
of workers in dairying, 536, 541, 542,
634, 655, 656, 721, 724, 726-731, 733-
744
See also Training
Heat treatment of milk, see Dried milk;
"Evaporated milk; Fermented milk;
Pasteurization; Sterilization; Thermal
destruction rates
Heater for condensing milk, 326
Hesel flies, control, 159-162
Helminths, 15, 537, 538, 539
Hepatitis, milk-borne, 15, 24-25, 535
Hibitane for udder washing, 184
High-temperature short-time pasteuriza-
tion, 260, 262-264
sterilization of concentrated milk, 342-
343, 345
See also Ultra-high-temperature
Homogenization of milk, 265, 279, 339,
352, 383
Homogenizers, cleaning, 478-479
Horn flies, control, 165-166
Horse-flies, control, 167-168
Housefly, see Fly contamination
Human milk, and brucellosis, 33
and coliform infections, 36
compared with cows’ milk, 401
Hydrogen peroxide in dairying, 423-447
residual in milk, 61
Hygiene, control aspects, equipment, 489-
492
milk and milk products,
303-319, 405-422, 703-717
dairy workers, 531-536, 537-542, 678
Hypochlorites, for disinfecting equipment,
201-204, 608
residual in milk, 449-451

223-237,

Ice-cream, 402, 418-422
Immersion cleaning of milking equipment,
213-218
 In-bottle > pasteurization, 260
sterilization, 274-275, 277-279, 286-294,
297-299, 301, 590
Incubation of milk in quality testlng, 227-
228, 314, 317-318
India, milk hygiene practice, 611-623
toned milk, 402, 690-692, 695-700
Infant feeding, dried milk, 352, 398, 401
Infection, see Disease

MILK HYGIENE

Inhibitory substances resembling antibio*-
tics, 454-455
In-place cleaning of equipment, 255, 486~
488
Insect bites of dairy animals, 65
Insect control, 159-182
Insecticide-proof clothing, 181, 182
Insecticides, control of cattle pests, 159-182
legislation, 60, 165, 174-175, 626-627
precautions in handling, 181, 182
residual in milk, 15, 59-60, 163, 164, 165,
174-175
In-service technical instruction, 730-731
Inspection systems for dairies and farms,
634, 675, 710-711, 722-724
Instant powdered milk, 384-386
Instantizer for spray-dried milk, 385
Insulation, milk cans, 563, 565
storage tanks, 251
vehicles, 566, 573-574, 601, 664
Todine compounds, for disinfection, 212-
213, 471
residual in milk, 449-451
Todine-131 in milk, 61-62
Iron, contaminating milk, 558, 570, 571,
575
removal from water, 513-514
tinned, for cans, 562, 563
Irrigation of sludge, 527-528

Jub-jub, 758

Kashg, 758
Keeping quality, butter, 409
cheese, 412
dried milk, 386-392
fluid milk, 570-577
hydrogen-peroxide-treated milk, 438-440
payment for, 244-245
tests, 228, 233, 266, 315-318, 409
Kefir, 688, 759
Kenya, milk hygiene practice, 647-679
pasteurization under bush conditions,
764-767
Kheer, 760
“ Khella ” treatment, 635
Khoa, 760
Kilebsiella in milk, see Coliform infections
Koumiss, and brucellosis, 33
definition, 759
therapy, 683, 684, 685
See also Mares’ milk
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Kurunga, 759
Kurut, 693, 758
Kwashiorkor, 648, 652

Laban, 758
Labelling of milk products, 749
Laboratory service for hygiene control,
711-712,714, 723-724
Lactic acid test, 225
Lactometer tests, 235-236
Lactose crystals, addition to condensed
milk, 333-334
Langelier index, 514-516
Larvicides in control of cattle pests, 182
See also Insecticides
Lassi, 759, 762-763
Legislation, affecting milk hygiene, 703-717
antibiotics, 57-58, 424, 452, 453, 454
buildings, 78, 492-496, 607-608, 708-709,
716
health, animals, 626, 639, 666, 669,
709-710, 711
personnel, 459-460, 537, 538, 607, 608,
626, 640, 674
insecticides, 60, 165, 174-175, 626-627
milk, dried, 348, 390
pasteurized, 258, 303
Egypt, 640, 641-643
Kenya, 674
Norway, 629-630
retail, 582, 607, 608, 622-623, 629-630,
632
toned, 699, 708
wastes, 522
See also Code; Standards
Leptospirosis, 15, 38, 670-671
Lice, control, 168-169
Light affecting milk, 117, 183, 192, 387, 458,
557, 565, 570, 575, 606
Lighting, cowhouse, 91-92
dairy, 122-123, 494
milk collection centre, 549
milking parlour, 99, 114
Liners, milking, 207-208, 215
Lipolytic reactions, see Fat deterioration;
Fat separation
Listeriosis, 15, 38-39
Livestock population, Egypt, 636
India, 612
Kenya, 647-648, 652-653
Loafing shed, 127, 135
“ Long milk ™, 757
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Maillard reactions in dried milk, 391-392
Malai, 760
Malathion, pest control, 166, 169, 175, 177,
182
Manganese, removal from water, 514
Mangers, types, 84, 85-88, 104, 105, 126,
130, 132, 133, 139, 141
Manicures for dairy workers, 541
Manure, see Dung disposal
Mares’ milk, 683-686
and brucellosis, 33
Mastitis, affecting quality payment, 243-244
and milk-borne disease, 21, 36, 37, 39,
42, 46, 47. 50, 55, 56, 65, 671
causes, 306-307
detection, 185, 234, 626
Mawa, 760
Medical examination of milk handlers, 531~
532, 537-538, 632, 639-640, 649, 678
Membrane-filter technique, 311, 318
Meningo-encephalitis, 26
Metals in milk, 15, 61-62
Methane gas for bush pasteurization, 766
Methoxychlor, control of cattle pests, 165-
166, 168, 174 '
Methylene-blue reduction test, 231
inhibited by disinfectants, 450
Micro-organisms in milk causing disease,
13-56
Microscopic examination of milk, 312, 336
Milk, code of principles, 747-756
collection centres, 545-556, 642, 643-646
constituents, buffaloes’, 690, 691
camels’, 689
comparative, 401, 685, 689-690, 691,
692, 693
condensed, 322 : -
cows’, 674, 685, 690, 691, 69
dried, 630, 674
ewes’, 686-687
goats’, 688, 692
hydrogen-peroxide-ireated milk, 428-
432
mares’, 685-686
reindeer, 692
yaks’, 693
control of hygiene, 303-319
on reception, 223-237
definitions, 708, 748, 757-763
factory processing standards, Kenya, 677
fat, standard, 753
grading, 241, 242, 244-245, 247-248, 676,
716-717
handling, 183-193
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Milk (continued)
hygiene practice, Egypt, 635-646
India, 611-623
Kenya, 647-679, 764-767
Norway, 625-634
other than cows’ milk, 681-694
payment according to quality, 135, 239-
248, 632, 637, 641, 660, 662-663, 712-
713
production figures, Egypt, 636—637
India, 612
Kenya, 663, 673
Norway, 625
products, definition, 748-749, 751
hygienic aspects of processing, 405-
422
tests for control, 409, 417-418, 421-422
491-492
sickness, 62-63
world needs, 740
See also under individual types of milk
Milk-borne diseases, see Disease, milk-
borne
Milkers’ hygiene, 89, 130, 629, 649, 728-729
Milking, hand, 127, 128
equipment, 98, 99, 109
" cleaning and disinfecting, 184, 185-186,
195-220, 628-629
stables, portable, 116
temperate climates, 96-116
tropical and warm climates,
135, 615, 638
Milk-stone, see Scale formation
Miller & Elliker test, 451
Mineral substances in water, 150-152
Mislee, 761
Mobile cheese-making unit, 661
milking unit, 559
milk processing unit, 764-765
nufritional unit, 661
rural milk centre, 660
Mosquitos, control, 167
Moulds in condensed milk, 337
Mpycobacterium tuberculosis, see Tubercle
bacillus
Myxoviruses in sheep and cattle, 27

127-134,

“ Nasser project ”, 638

Neutralization of water, 514-516

Norway, milk hygiene practice, 625-634

Nutritional needs and milk, 648, 657, 734-
735

MILK HYGIENE

Nutritive value, dried milk, 400-403
hydrogen-peroxide-treated milk, 431-432,
442-443
sterilized milk, 301-302
Nuts added to milk products, 419

Oft-flavours in milk, excreted, 63-64, 323,
451 ‘
from packing, 393, 576
from processing, 273, 380, 381-392, 409,
427, 449-451, 492 -
from water, 500
See also Browning reaction;
affecting milk
Orthotolidine test, 504
Oval-tube technique, 310
Oxidation of milk, 575-576

Light

Packaging, see Containers
Paints suitable for dairy interiors, 458, 493
Panir, 762
Paper chromatographic tests, 451
Parasitic infections, human, 15, 56
Parathion, fly control, 180-181, 182
Pasteurellosis, 39-40
Pasteurization, and hydrogen peroxide
treatment, 425, 437-438, 439, 440
and Q fever, 670
and tuberculosis, 51-52
and typhoid, 53
cheese, 410, 440
condensed milk, 323-324
cream, 406
equipment, 257-267, 477, 644-645, 646,
764-767
cleaning, 476-478,:488
fermented milks, 414
flavoured milk, 415
ice-cream, 420-421
legislative aspects, 710
procedures outlined, 257-267
Egypt, 641-646
India, 619
Kenya, 661, 663-665, 671-672
. Norway, 629-630
standards, 303, 305, 309-310, 675-679
tests for control, 303-318, 491
toned milk, 697-698
Pasteurizer, continuous-coil, 765-766
mobile, 764-765
plate-type, 477
solar, 766-767
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Pasteurizing uairy, planning, 261-262
Payment according to quality, 135, 239-248,
632, 637, 641, 660, 662-663, 712-713
Peanut flour added to dried milk, 442
Penalties for contravening milk regulations,
713-714
Penicillin, milk preservative, 424
plate counts, 318
residues in milk, 44, 56-58, 451-455
treatment of mastitis, 42-43, 55, 56
Penicillinase, added to milk, 58, 454
Peroxides, as milk preservatives, 423-447
residual in milk, 61
solid, 426-427
Personnel, dairy, health control, 531-536
hygiene, 459-460, 479, 495-496, 537-
542, 575, 678
training, 460, 472, 518, 519, 575, 719-
731, 733-744
Pest control in milk production, 159-182
See also Insecticides
Phosphatase test, 266, 277, 303, 304-306
Pipelines, disinfection, 186, 199-200, 219,
474-475
mountain, 632, 633
Piroplasmosis, 163
Plant toxins in milk, 15, 62-63
Plastic, dairy equipment, 551, 559, 562-563,
566, 765-766
packing, 393-394, 589
Plate-count tests for milk, 228-229, 308-309,
316-318, 640, 641-643
Pleuropneumonia, 651
Poliomyelitis in dairy personnel, 535
Poliovirus in milk, 19, 23-24
Poliing of cattle, 98, 101, 126
Population growth and milk requirements,
740
Portable bail, 116
Powder recovery in spray drving, 370-372
Preservatives in milk, 135, 60-61, 423-447,
674, 716
Processed cheese, 762
Protein-lactose reactions in dried milk,
391-392
Proteus in milk, see Coliform infections
Protozoal diseases, 15
Pseudomonas in milk, see Coliform infec-
tions
Psychrophilic bacteria, significance, 308,
317
Public health authorities and milk hygiene,
258, 266-267, 452, 622-623, 630
See also Legislation
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Pumps. milk, cleaning, 475
water, 155-156
Pyrethrum for control of cattle pests, 162,
164, 167, 168, 169
Pyshtak, 693

Q fever, 15, 27-29, 260, 270
Quality payment for milk and dairy pro-
ducts, see Payment according to qua-
lity
Quarantine, foot-and-mouth, 669
Norway. access of foreigners to dairy
farms, 626
tuberculosis, 666
Quaternary ammonium compounds, disin-
fection, 212, 416, 471
preservation of milk, 424
residual in milk, 449-451

Rabri, 760
Radionuclides in milk, 15, 61-62, 627
Rains affecting milk quality, 650
Rat-bite fever, 15, 40
Rats contaminating milk, 40
Reception procedures for milk, 223-237,
249-255
““ Recombined ** milk, 402, 765
Reconstitution of dried milk, 382-383, 399,
401-403
Record-keeping in dairy-waste disposal
plants, 528
Reindeer milk, 682, 692
and brucellosis, 33
dried, 760
Rennet in cheese-making, 683, 689
Reoviruses in man and cattle, 27
Reporting of disease, 20-22, 533
Resazurin tests, 225, 231-233, 650, 663, 675
Residual substances in milk, 15, 44, 56-58,
59-61, 163, 164, 165, 174-175, 235, 410,
415, 449-455, 471, 626-627, 716
Respiratory infections in dairy personnel,
536, 538
Returned milk, repasteurization, 307
Rickettsial diseases, 15, 27-29
Rinderpest, 651
Roll-tube technique, 310-311
Roller drier, 349
cleaning, 486
Roller-drying, 347, 348-352
Ronnel for pest control, 162, 166, 169, 175,
177
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“ Ropy milk ” bacteria, examination of
pasteurized milk, 314"

Rotenone for pest control, 160-162, 169

Rubber equipment, care and treatment,
197, 204, 205, 207-210, 216, 464-465

Rural milk centres, 657-662

Salmonellosis, 15, 53-55, 534, 668- 669
Samna, 761
Sandy defect in condensed milk, 333 337
Sanitation on dairy farms, 173
See also Drainage ; Dung disposal
Scale formation on dairy equipment, 148,
151-152, 204, 205-207, 208, 213, 461,
464, 466, 467, 477, 511, 514-516
Screw-worm control, 169-170
Sealing of bottles, see Capping
Sediment test for milk quality, 226
Sedimentation, dairy wastes, 526
water, 507-509
Separators, cleaning, 482
Sheep resistant to tuberculosis, 683
Sheep’s milk, see Ewes’ milk
Shelf-life, see Keeping quality
Shigellosis, 15, 40-41, 669
Shower-baths for dairy workers, 539-540
Sifter for roller-dried milk, 375
Sinks for cleaning farm dairy equipment,
198, 628
Skim milk, added to toned milk, 690-692,
695-700
Kenya, 660-662
standard, 754-755
Skyr, 763
Sludge disposal, 527
Snakebite affecting dairy animals, 65
Sodium bicarbonate added to milk, 351
Sodium cation exchange, see Zeolite pro-
cess
Sodium fluoride for cockroach control, 176
Solar pasteurizer, 766-767
Solids-not-fat, control, 650, 663, 715-716
Solubility of dried milk, 351, 352, 382-383
Soured milks, definitions, 757-760
Spillage prevention, 517-518
Spore-formers, examination of pasteurized
milk, 313
Spores in milk, 270-273, 295
Spray application of pesticides, 165, 1735,
177, 181
cleaning of equipment, 488-489
cooling of milk, 552, 553, 560
drying, 347, 352-375

MILK HYGIENE

Stability of milk, 322-324, 344-345
Stabilizers, 419, 425
Stable flies, control, 167
Stall ties for cattle, 88-89
Stanchions, calf-feeding, 132, 133
milking stable, 140-142
Standardization of condensed milk, 324,
335, 339
Standards, coliform, 309-310
condensed milk, 322, 324
dairy equipment, 465, 490-491
cleanliness, 472
dried milk, 348, 382; 630
ghee, 655, 674
* health planning > in USSR, 538-539
milk and milk products, 752-756
milk composition, 674, 675-679, 714-716,
753-755
water supplies, 461
Staphylococcal enterotoxic gastroenteritis,
15, 41-45
food poisoning from dried milk, 398
infection in dairy personnel, 534-535
mastitis, 671
Steam evaporation of milk, 327-333
roller drying of milk, 348-350
spray drying of milk, 354-360
" sterilization of equipment, 197-200, 213,
261, 468-469
of milk, 280-284, 289, 290, 291, 293,
294
Steel for dairy equipment, 369, 463-465,
470, 487, 562, 563, 566
Sterility of milk; definition, 269
Sterilization, ancient practices, 635
equipment, 195-220, 465-466, 468-489
milk, 269-302, 340-342, 630, 646
Sterilized milk, containers, 589-593
control, 299-301
hydrogen-peroxide-treated, 438
nutritive value, 301-302
packaging, 280, 284-286, 589-593, 605
processing, 269-302, 321-345
Sterilizers, 281, 282-284, 285, 286-294, 340-
342
Storage of milk, 251-252, 361
Streptobacillus moniliformis in milk, see
Rat-bite fever

* Streptococcal mastitis, 671

milk-borne infections, 15, 45-47, 534-535
Strip-cup test, 185-186, 234
Strontium-90 in milk, 61-62
Structure of dried milk, 377-378
Subsidization of milk, 712-713, 717
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Sucrose, see Sugar
Sugar, added to insecticides, 175-176, 177-
178

in milk products, 324-325, 419

in wastes, 521

inhibiting micro-organisms, 321, 336
Sunlight affecting milk, see Light
Synthetics for packing milk, 393-394, 589
Swab technique, 490

“ Tallowy *’ flavour, avoidance, 427
condensed milk, 338
dried milk, 386-387, 392
Tanks for raw milk storage, 251-252
Tankers, 550, 565-568, 663, 664, 679
Technical Assistance Programme, 737, 738
Temperate climates, farm buildings suited
to, 77-124
Temperature, air, affecting milk, 565, 568,
569, 570, 619, 620
See also Cooling
Tests, see under designarion
Tetrapak containers, 285-286, 287, 576,
588-589, 597, 598, 663, 672, 678, 679
Therapy, koumiss and yogurt, 683
Thermal destruction rates for bacteria in
milk, 14-18, 28-29, 271-279
Thermoduric and thermophilic organisms,
detection, 312-313, 353, 394-398, 491
Thickening, age, 337-338
bacterial, 337, 343
heat, 344-345
See also Viscosity
Tick-borne encephalitis, 15, 25-26, 631, 670
Ticks, control, 163-164
Tins, condensed milk, 335-337
dried milk, 375-377, 379-380, 387-388,
393-394
evaporated milk, 339-340
sterilized milk, 280, 576, 590
See also Cans
Toned milk, 402, 618, 690-692, 695-700,
708, 709, 757
Toxaemia of cows affecting milk, 65
Toxaphene for pest control, 162, 163, 168
Toxic chemicals in milk, 59-61
Toxins, of micro-organisms in milk, 13-56
plant, 15, 62-63
Toxoplasma gondii in milk, 15, 56
Training, dairy workers, 542, 634, 661, 726-
731, 733-744
See also Health education
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Transport of milk, 545-546, 558-559, 561,
565-568, 569, 573-574, 598-605, 608,
616-619, 632-633, 657, 664, 678-679

See also Vehicles

Tremetol in milk, 62-63

Tropical and warm countries, dairying pro-
blems, 424, 605, 611-623, 635-646, 649-
650, 672, 682, 734-735, 764-767

farm buildings suited to, 125-142
milk hygiene practice, Egypt, 635-646
India, 611-623, 695-700
Kenya, 647-679, 764-767
milk quality, 682-683
milks consumed, 690

Trypanosomiasis, 651, 653

Tsetse fly eradication, 653

Tubercle bacillus, and hydrogen peroxide,
444

heat resistance, 260

Tuberculin-tested cattle and quality pay-
ment, 243-244, 248

Tuberculosis, 15, 47-52, 537, 538, 622, 639,
666

Tubular cooler, 334

Typhoid and paratyphoid fevers, 52-53,
533-534, 537, 622

Udder control in cowshed, 720
washing, 183-184
Ultra-high-temperature pasteurization, 260
short-time sterilization, 274-279, 280-284,
286-294, 342
United Nations Children’s Fund, 618, 638,
739, 740 657, 661, 699-700, 737,

Union of Soviet Socialist Republics,
hygiene of dairy workers, 537-542
United States Public Health Service Milk

Code, extracts, 492-496
Uperisator, 276, 280, 281, 282
Urea added to milk, 427

Vaccination of dairy animals, 31, 32, 34-35,
667, 668

Vacuum chamber for roller-drying milk,
352

Vacuum cooler, 334

Vapour-separator for condensing milk, 326

Vehicles for milk transport, 312, 545-546,
561, 565-368, 574, 596, 599-603, 608,
632, 633, 663, 664, 678, 679
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Venoms and dairy animals, 65
Ventilation, cold store, 573
collection centre, 549-550
cowhouse, 89-91, 92
dairy, 494
milking parlour, 134
Veterinary control and milk hygiene, 711
Viral diseases, 15, 19, 23-27, 536
Viscosity of condensed milk, 323-324, 337-
338, 339, 340, 342, 344-345
Vitamins, content, dried milk, 400-401
hydrogen-peroxide-treated milk, 428-
429 ‘ ‘
mares’ milk, 686 ‘
destruction in milk, 183, 301-302, 389,
641 ‘

Wastes, disposal in milk processing plants,

499, 516-529 :

prevention, 517-521

treatment, 521-528

See also Dung disposal

Water balance, human, 144-145

consumption, animals, 146
domestic purposes, 145
milk hygiene, 146-147
milk processing, 502-503

locating for farms, 152-154

mineral substances, 150

natural temperature, 147-148, 188, 189,
559 ‘

quality, dairy farm purposes, 148-152,
461-462
milk processing plants, 407, 412, 419,
460, 500-503
reconstituting toned milk, 698

softening, 151-152, 461-463, 467, 511-513
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supply, dairy farms, 89, 100, 126, 143-
157, 627, 637, 649-650
farm dairies, 121, 137, 657
milk processing plants, 460-463, 499-
516
surveying, 501
treatment, 149, 151-152, 461-463, 467,
470, 499, 500, 503-516
Weigh-tanks, 249, 250
Well water, 147-148, 149-150, 501
Wells, construction, 154-155
location, 152-154
Wettability of dried milk, 382
Whey, 348, 352, 375, 403, 763
affected by hydrogen peroxide treatment,
430-431, 440
cheese, 762
destructive effects, 459
wastes, 519, 521, 522
Whitening effect, 274, 296
Windscale incident, 61-62
Wode’s test, 451
Wood for dairy equipment, 464

Yaks’ milk, 682, 693
Yard system on dairy farms, 100-105,
125-126
Yeasts in condensed milk, 336-337
Yogurt, and Q fever, 29
and tuberculosis, 49-50
definition, 758
therapy, 683, 689

Zebu, 647-648, 653-654
Zeolite process, 151-152, 511-513
Zupak, 588 '



