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CHEESE AND CHEESE-MAKING

CHAPTER I
THE PRINCIPLES OF CHEESE-MAKING

PROFESSOR HENRY, of the Wisconsin Agri-
cultural College, recently stated that the loss
of the American cheese trade with Great
Britain was owing to the fact that his countr};-

- men did not make the best article, and that

in many cases imitation cheese was produced
for the sake of a possible temporary profit, but
to the ultimate loss of all concerned. Whatever
may be the immediate gain effected by the addi-
tion of foreign fat to milk, or by the removal of
a portion of the cream it contains, the permanent
value of the cheese industry to the producer is
maintained only by the manufacture of the best,
and of its production in the largest possible
quantity. To obtain both quantity and quality
B
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2 CHEESE AND CHEESE-MAKING

necessitates a close study of the subject and
a recognition of the principles which underlie
the practice of cheese-making. To obtain
quantity of cheese it is essential to have rich
milk. We are told by those who oppose the
institution of a standard in this country that
the solids present in milk do not exceed 114
to 12 per cent., but the cheese-maker who
produces or buys milk of this quality will
not find his returns very satisfactory. The
value of rich milk to the cheese-maker is two-
fold. In the first place, cheese is chiefly com-
posed of the fat and casein of the milk—its
two most important solids — and water;
therefore, the more fat milk contains — and
this is by far the most important constituent
—the more cheese we produce per gallon, for
three reasons: first, because the fat itself adds
to the weight of the cheese ; next, because with
the increase of fat there is an increase of casein,
which follows in an almost constant ratio; and
last,’it is a fact worth knowing that cheese pro-
duced from rich milk, z.e. milk containing a
high percentage of fat, retains more water,
and consequently weight is obtained from this
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source also. Every good cheese is mellow in
its texture, and to some extent this mellowness
depends upon the proportion of fat the cheese
contains. Recognizing these facts, we come to
the first principle which it is essential to re-
member, that in order to produce rich milk the
cattle must be well selected, for quality depends
rather upon breed than upon food. Nor is it
entirely necessary to go to the Channel Islands
for rich milkers. There are milkers of a very
high order, as regards both quality and quantity,
to be found in every British breed, particularly-
among Shorthorns and Devons.

It is, therefore, by selection and by testing
the milk of cows retained in the herd, and
excluding those which produce poor milk, that
quality is maintained. Although, as we have
remarked, breed has more influence than food
upon quality, yet the production of fat in milk
depends largely upon good feeding, inasmuch
as good feeding improves the yield—although
it may not increase the percentage of solids—
and consequently it increases the fat. Thus
we get to the soil, and it is usually found that
in those districts where the most luxurious
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crops are grown—grass in particular, for it is
the commonest food of cows—the cattle are
best, and the milk they produce most abundant.
Soil, however, has another influence which it is
essential to mention.  As we shall show, acidity
plays an important part in the process of cheese-
manufacture. But acidity is to some extent
controlled by the alkaline properties which are
present in milk, and as a proportion of these
properties depends to a large extent upon the
soil from which they are obtained, so does
the soil indirectly influence the quality of the
cheese, unless, by the exercise of the highest
skill, sufficient allowance is made and the acidity
controlled. Similarly, water exercises an influ-
ence when it contains an abnormal quantity of
lime, and it is next to impossible to produce
fine-flavoured cheese where such weeds as garlic
are common on the pasture. The dairy, too,
must be constructed with the object of providing
perfect ventilation, the maintenance of an even
temperature, and the exclusion of every péssible
means of conveying a taint to the milk.

Upon the first part of the process of manu-
facture in the dairy—that of the coagulation of
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THE PRINCIPLES OF CHEESE-MAKING  §

the milk—a great deal depends. The petiod of
- the formation of the curd varies in accordance
with the variety of the cheese produced. In the
manufacture of soft cheese it is prolonged, some-
times for a considerable period ; in the manufac-
ture of pressed cheese it is usually short. The
period of coagulation is influenced by the quality
of the milk, the condition at the time the rennet
is added, its temperature, and the strength and
quantity of the rennet employed. The curd
produced in a short time is elastic and compara-
tively firm; that produced after a prolonged
period of coagulation is tender, it will scarcely
bear cutting, and it parts with its fat, which is
carried off in the whey unless it is very carefully
handled. Thus it will be recognized that mel-~
lowness in cheese is obtained in different ways,
but without sufficient: moisture we can have no
mellowness. Hence, if too large a quantity of
rennet is used, if too much acidity is developed,
or if the temperature is raised too high, the
whey may be so rapidly and so completely
expelled, that an insufficient amount of water
will remain, cither for the purpose of produc-
ing the necessary mellow condition, or even of
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ripening the cheese. In the manufacture of
pressed cheese the whey is expelled by cutting
the curd—and the finer it is cut the larger the
surface exposed for its removal,—by heating to
a high temperature, by the development of
acidity—which causes the curd to contract—
and by pressing. In the manufacture of soft
cheese, however, the curd is not cut, except in
such large slices as are essential for its removal
into the moulds ; but the whey drains off slowly
by gravitation, and subsequently more is lost
by evaporation. The cheese is soft because it
retains more water than pressed cheese, while
its flavour is largely influenced by the fact
that it retains more sugar—the sugar being
in solution in the whey—and because, in con-
sequence, more acid (which is produced from
the sugar) Is developed. A tender curd, then,
such as is generally used in soft cheese-making,
is obtained by setting the milk at a low fem-.
perature and by the employment of a small
quantity of rennet. In this way coagulation
will be delayed. It is also essential that the
milk used should be sweet, for if, as in pressed
cheese-making, a portion of the milk used has
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been allowed to stand for a number of hours,
acidity will have commenced to develop, which
hastens coagulation, and will in time actually
produce it.

The reason why curd which has been cut fine
in the manufacture of large pressed cheese is
left in the whey and heated, is that unless this
were done it would not be sufficiently acid, for
the curd when drawn from the whey is tough
and dry as compared with the curd used in
the manufacture of soft cheese. Unless this
process were carried out the whey would not
be expelled, and the cheese would not acquire
its mellowness of texture or its fine nutty
flavour. In soft cheese-making the curd is placed
in small moulds; small cheeses are, indeed,
essential, otherwise the whey would be unable
to find its way to the surface ; but unless the
temperature is sufficiently high, it even then
refuses to move, and for this reason soft cheese-
making is conducted at specific temperatures
which are applied to each variety of cheese.
Theoretically, the time of coagulation is in
inverse ratio to the quantity of rennet em-
ployed, but in practice this axiom is not entirely
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borne out, although the reasons do not detract
from its truth. The same conditions do not, for
example, apply to large quantities of milk, or
to entirely fresh milk, which apply to small
quantities or to milk which has been practically
ripened by exposure. Thus, in the manufacture
of small cheeses small quantities of milk are
employed, and this milk parts with its heat more
rapidly than is the case with a large volume.
Again, when acid is developed slightly in milk,
less rennet is required, and a milk rich in fat
does not produce the same result with the same
quantity of rennet as a milk poor in fat. It
is important, therefore, in cheese-making to
understand the quality of the milk employed,
and, where it has been exposed for any number
of hours, to ascertain the quantity of acid
which it contains. Where small quantities of
milk are set for curd, wooden vessels should be
used, as wood is a non-conductor of heat; lids
should be employed, and the whole covered
with a blanket or any other non-conducting
material,

We have referred to the nature of the solid
matter of milk, The cheese-maker should early
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learn to understand that only a portion of these
solids find their way into the cheese, the bulk of
the sugar of milk, which forms a large proportion
of the total solid matter, remaining in the whey,
together with portions of the mineral matter, the
casein, the albumin, and the fat. Almost the
whole of the casein is, however, extracted in
cheese-making, this being coagulated by rennet
or by acid, whereas the albumin passes into the
whey in almost all varieties of curd which are
not submitted during manufacture to a high
temperature, as it is coagulated only by heat.
There is, however, a material which has been
described by chemists as albumose, which
always passes into the whey, not being coagu-
lated either by heat, rennet, or acid. In ac-
cordance with the very extensive results obtained
at the New York State Experiment Station,
which we have had the advantage of inspecting,
the average percentage of solids lost in cheese-
making, 7 e. by passing into the whey, amounts
to 6'20, while the percentage of solids recovered
from the milk, 7 e retained in the cheese,
amounts to 6'30. The actual figures—from
my 7he Elements of Dairy Farming—may,
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however, be quoted, as they are of considerable
value—

Milk-Constituents lost in Cheese-making.

Lost in Whey for 100 lbs. Milk.
Least. Greatest. | Average.

Water ... 8253 84°61 8370
Total Solids ... 6'09 6°39 6°20
Fat 0°20 0°36 0°25
Nitrogen Compounds ... 068 076 073
Sugar, Ash, &ec. 506 5°44 522

Milke-Constituents vecovered in Cheese-making.

Retained in Cheese for 100 lbs. Milk.

 Least. | Greatest, Average.
Water 3°10 408 368
Total Solids 595 6°72 632
Rat | ... 3'19 363 341
Nitrogen Compounds 2180 2°51 234

The term “nitrogen compounds” indicates
casein and albumin. The largest proportion of
solids which passed into the whey was in the
months of August and September. The
smallest proportion of fat lost in the whey was
in June and July, whilst the smallest proportion
of casein and albumin lost was in the months
of July and August. Upon the basis of the
work carried on at forty-eight cheese-factories,
it was ascertained that 506 per cent. of the total

g
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solids of milk were recovered, including 9o'98 of
the fat and 7571 per cent. of the casein and albu-
min, It has been supposed that a larger propor-
tion of fatis lost when the milk is rich than when
it is poor or of but moderate quality. But thisis
not the case, and the following table will show that
the percentage of fat lost when the.milk is rich
is positively lower than when it is of lower
quality ; also that the percentage of cheese made
is enormously increased as the milk increases in

quality.
Lbs. Fat Per Cent. | Lbs. Cheese
@ton Fat lost in Whey | Fat of Milk | made per
P | Percentage. | per 100 Ibs. lost in 100 lbs,
Milk. Whey. Milk.
I 3t03'5 ‘32 9°55 914
2 3'5to4 7 833 10°04
3 4 to 46 32 7°70 11°34
4 4'5t05 28 5°90 12°85
5 5 to §5°25 *31 600 13°62




CHAPTER II
THE TRADE IN FOREIGN CHEESE

IT is unnecessary to remark that our imports
of cheese are very large; in a recent year, in
accordance with a calculation which we made,
no less than 57 Ibs. of imported cheese were con-
sumed per head of our population, as against
79 lbs. of home-made cheese, and the value of
the cheese consumed in the same year per head
of the people amounted to 6s., of which 2s. 434.
went to the exporter. In 1892 we estimated
the value of the cheese consumed in this country
at eleven and three-quarter millions sterling,
the home-produced article being valued at
between six and a half and seven millions.
The imports, however, have tended to increase,
and if we take the month preceding that in
which we write (1895) we find that the imports

have reached 125,000 cwt.,, as against 71,000
12
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cwt. in the same month of the previous year.
Taking the average quality of milk, this import
of cheese for a single month represents fourteen
million gallons, or the produce of 35,000 cows,
giving an average yield of 400 gallons each per
annum. A simple calculation, based upon the
average number of cows kept in any one district,
will show how many of our farmers are dis-
placed by the energy of the foreign producer,
and the low prices he is willing to take.

The variety of cheese which is imported in
the largest quantity into this country is made
upon the Cheddar principle, although it comes
from Canada, from Australasia, and from the
United States, in each of which countries there
is practically no rent to pay on the great major-
ity of farms, while in very numerous instances
the labour is performed by the occupiers them-
selves. Thus it is that we are under-sold, in
spite of the cost of freight across the ocean.
Next to Cheddar come the Dutch varieties,
Edam, or round, and the Gouda, or flat Dutch.
We have had the advantage of inspecting
numerous farms in Holland, and of seeing the
cheese manufactured, and we are in a position to
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2

understand how easy it is for the thrifty and
industrious Netherlander to supply the British
market, although he does so, to a large extent,
with cheese of inferior quality.

Vast numbers of Dutch farmers are small
owners, and live in the most frugal manner.
Their cattle are deep milkers, and they feed
upon extensive and luxuriant pastures, which
are admirably managed, while the buildings
forming the homestead are usually under one
roof with the house proper, and are simplicity
itself. It is not surprising, therefore, that Dutch
cheese is sold at a low price. The Gouda variety
is not unlike Cheddar when it is well manu-
factured, but in the majority of instances both
Gouda and Edam are of second quality, whether
it be as regards flavour or texture. Gorgonzola
probably takes third place. This cheese; largely
manufactured in Italy, is produced by very small
as well as by larger owners of cows, who obtain
their curd in a manner which is not altogether
perfect, especially as regards cleanliness, and
who work upon a system, if such it may be
called, which is extremely crude and incomplete,
although in the Italian schools a well-defined
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and perfect system is seriously taught by men
of considerable attainments, as we have had
opportunities of recognizing. As a rule, the
Italian farmer does not complete the process
of curing, and this applies equally to the large
and costly Parmesan, which is manufactured so
extensively in ‘Emilia and Parma. There is a
class of middle-men who are capitalists and who
possess admirably arranged ripening cellars and
caves, and these persons buy the white cheese—
indeed it is often nothing more than green curd—
the curing of which they complete. Among
varieties of a still more tasty character, we have
the Roquefort, produced from sheep’s milk,
although cows’ milk is to some extent taking its
place; Camembert, Brie, Bondon, Neufchitel,
and Port du Salut, all of which hail from France,
the last-named being a partially pressed cheese,
whilst the others are entirely unpressed and
belong to the refined soft varieties.

At the market price of cheese, which has been
very low for some time, the English farmer who
makes a really good article probably obtains 5d.
per gallon for his milk, net. There are, however,
large numbers of makers who obtain less and
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who never make first-class cheese : there arc
some who obtain more and who have a reputa-
tion for a first-class article. Inthe Colonies and
America it is probable that makers as a body
do not receive more than 34. per gallon for their
milk, net. If, therefore, we take an average
cow of moderate pretensions, giving 400 gallons
of milk per annum (and it is an undoubted fact
that the majority of the cows in the country do
not exceed this modest quantity), we shall find
that the returns per cow, taking 54. as the
basis, would amount to £8 6s. 82, while the
returns in the Cheddar-producing countries
abroad would only amount to £5. In a 40-cow
dairy, therefore, the gross returns in England
would amount to 4366 per annum, and in the
other countries referred to, to £200. The ques-
tion now arises, whether this difference repre-
sents the extra cost of rent, taxes, and labour :
whether, in fact, the farmer is better off in this
country with the higher receipts, or in other
countries with the lower receipts. We venture
to think that the British farmer holds the
superior position, and that it is better worth
his while to pay a good rent for good land and
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an excellent equipment under a good landlord
in England than to pay no rent at all—and we
are speaking only of cheese-making—either on
the prairie of America or in the Australian bush.
We are quite aware of the fact that the figures
we have taken do not absolutely represent the
exact state of affairs in either country, inasmuch
as cheese is not made throughout the entire
season, but they are sufficient for our purpose,
for in both countries farmers obtain somewhat
higher receipts in the winter, either by the sale
of milk in England, or by the manufacture of
butter in America and the Colonies. Further,
the cheese-making farmer adds to his returns
by the production of pork,in the manufacture of
which he daily employs the whey from the cheese.

The Dutch farmer does very little better than
the Colonial farmer. As a small owner of land,
he has no rent to pay, and as the labour upon
his farm is confined to the management of the
cows and a few pigs and the production of
cheese, in which the wife of the farmer assists
materially, there is little out of pocket paid in
the year. The Italian farmers are not so fortu-

nate as the Dutch; they are extremely poor,
c
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and the bulk of the profit of the cheese industry,
which is very extensive, finds its way into the
hands of the curers and middle-men. . In France,
however, at all events so far as the leading
varieties are concerned, the farmers do much
better, and in the past they have obtained
golden success in the production of their finest
cheeses, hundreds of men having bought the
farms they occupy out of the profits they have
made. It has been no uncommon thing, and it
is not uncommon to-day, to find French cheese-
makers realizing from 10d. to 1s. a gallon for all
the milk they produce, through the medium of
cheese. As we have urged for years, there
are many varieties, some of which are well
known in this country, which would have by
this time enabled scores of English farmers to
have followed their example. But, in spite of
agricultural depression, in spite of the means
of education which exist, and of the fact that
we have introduced into this country the system
of manufacture of a number of these varieties,
systems which have been taught for some years
now, we are not acquainted with a single
practical farmer who has attempted to build up




THE TRADE IN FOREIGN CHEESE 19

a business in any one variety, although there is
an important market at his very door.

We have referred to a number of the varieties
of cheese which are imported. Naturally,
Cheddar stands at the head of the list as a
British cheese. A pound of Cheddar is usually
represented by about 10 lbs.—or a gallon—
of milk; but the quantity of cheese made from
a given quantity of milk depends upon the
quality of the milk, and this varies both with
the cow and with the month of the year. In the
Somerset Experiments and the New York State
Experiments at forty-eight factories, the follow-
ing quantities of milk, in pounds, were required
in the various months named to produce each
pound of cheese—

lApn’l | May I June ‘ July l Aug. l Sept. ' Oct. 'Avge.

118

9'98

1072

8'95

I’z
10°07

Somerset Expts.
New York Expts.

12°4
10'71

10°Q
9's8

ir's
995

97 ‘11’01
8431976

Thus we see that in Somerset, our great
Cheddar county, the milk was richest in
October, the month in which it was also richest
in New York; but while it took considerably
more than a gallon, on the average, to produce
a pound of cheese in Somerset, it took less than

S0 S dede



20 CHEESE AND CHEESE-MAKING

a gallon in America ; and in five sets of experi-
ments carried out upon an enormous scale in
the States, the milk was always richer than in
the experiments in Somerset, which were carried
out upon actual cheese-making farms. As
regards Cheshire cheese, which comes next to
Cheddar in this country, we have not the
same exact data; no work upon the same
extensive and well-considered scale having
been carried out in the successful county of
Chester. These varieties are pressed cheeses,
and in the same category come the Derby, the
Gloucester, and the Leicester cheeses, all of
which are but variations of the great Cheddar
type, having nothing really typical or charac-
teristic about them when considered apart from
their prototype. The unpressed firm cheeses
made in this country are known as Stilton,
Wensleydale, and Cotherstone, all of which
are mellow and ripened by the aid of the blue
mould which grows in veins within them. In
making these varieties, slightly more milk is
required to produce a pound of ripened cheese
than is the case with Cheddar or Cheshire, and
consequently the value is higher; but, owing to
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the cxtension of the system of dairy teaching,
the two first-named of these varieties have been
manufactured of late upon a much larger scale ;
so much so in the last year that if production
is further extended, the new makers will have
reason to regret their entrance upon the in-
dustry. They will find at the end of the
season, when their harvest should arrive, that
they have no market at any price; and I,
therefore, venture to caution milk producers
against entering carelessly upon an industry
which is now overdone. Far wiser would it be
to commence the manufacture of the Swiss
Gruy¢re, the Italian Parmesan, or the French
Brie, Camembert, or Port du Salut, for each of
which the market is still supplied by foreign
producers. Broadly speaking, the cost of pro-
ducing Cheddar or Cheshire, Derby or Leicester,
Dutch or Gruyere, all of which are pressed
cheeses, is similar in amount ; but immediately
we handle the soft cheeses we reduce the cost
of the milk required and increase the cost
of labour., Abroad, old women are largely em-
ployed in the work, and are paid very small
wages, these persons assisting the female
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members of the farmer’s family. A Camembert
cheese sells readily for 64, and weighs about
i1 ozs. A Brie, weighing 1} lbs, or a little
more, sells for 1s. 6., also by retail. The quan-
tity of milk required to make a Brie varies from
two to two and a half gallons, and it may gener-
ally be taken as a standard that half a gallon of
.milk of a little more than average quality will
produce about 14 ozs. of white or unripened
salable cheese, or 12 ozs. of ripened cheese,
these figures being liable to increase or decrease
in accordance with the quality of the milk.
There is a sale in London for Camembert and
Port du Salut as well as for Bondon, Neufchitel,
and Gervais, all of which are very small cheeses,
weighing a few ounces only, the first two being
produced from new milk alone, and the last-
named from a mixture of new milk and cream.
The possibility of success depends upon the
maker, for the London merchant is amenable
to reason, and will buy in the English market
if he can obtain a satisfactory article at a price
which is at least not in excess of that charged
by the Frenchman. ‘



CHAPTER III
SOFT CHEESE MANUFACTURE

THERE is no doubt that the manufacture of
soft cheese is the most profitable branch of
dairy farming in France. We have for many
years paid much attention to this subject, in
the hope that the system might be established
in this country; but, chiefly, perhaps, from
want of knowledge of the system of manufacture,
and to some extent from want of enterprise,
our dairy farmers still allow the French to
supply our markets, hesitating to take up a class
of work which careful investigation would show
them to be extremely profitable. The following
remarks are not based upon theory; they are
the result of a considerable amount of labour
devoted to the study of the processes of manu-
facture of the leading varicties of soft cheese

made in France. We were led to investigate
23
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the subject from the fact that no information
was obtainable, and in spite of considerable help
from personal friends in France we found great
difficulty in arriving at really correct methods,
while success was only achieved by continual
experiment and practice.

BRIE.—In an article in the Journal of the
Royal Agricultural Society, speaking of the
Brie cheese, I pointed out that in five parishes
in the Brie district alone six million cheeses
were made annually. Assuming that each
cheese weighed, upon the average, 4 lbs,, this
quantity represented the yield of 25,500 cows,
assuming each cow to produce 450 gallons of
milk per annum. Reference to the agricultural
returns will show that in a large number of
our English counties the cows kept do not
reach this number. It has been urged that
if every dairy farmer took up the manufacture
of a particular kind of soft cheese the market
would rapidly be overdone ; but it is beside the
mark to suggest what never has taken place
and never will take place in connection with
any industry, especially in this country, where
farmers are proverbially careful in the extreme.
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The prices realized for Brie in Paris are often
considerable, sometimes reaching a shilling a
pound. The Parisians are large cheese-eaters,
consuming about 12 lbs. per head of the popula-
tion per annum ; and the money annually spent
in the wholesale markets of Paris in this one
variety of cheese alone is estimated at about four
million francs. The Brie is a large, round, flat
cheese, varying from three-quarters of an inch
to an inch in thickness, and from 8 to 12 inches
in diameter ; but in a market like that of London,
where the consumption is not large, chiefly,
perhaps, because of the difficulty of placing the
cheese before the public in prime condition,
it is seldom offered in more than one size. In
my own practice (for experimental work was
followed by systematic manufacture) 10 lbs. of
rich milk or 12} lbs. of ordinary milk were
required to make a cheese which sold at Is. 64.
The milk must not be skimmed, as the creamy
character of the cheese is by this process very
much diminished, as well as the mildness of its
flavour.

The plant required in the manufacture of soft
cheese is neither considerable nor expensive.
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The draining-table should be made with a slight
fall to the front, on the edge of which should
be a narrow channel to carry off the whey;
wooden tables are usually covered with metal,
but slate or brick-built stands faced with cement
are still better. In either case the whey is
enabled to run by gravitation into the channel,
and is carried by the same force into a receptacle
made for the purpose. The floor of the dairy
should be of smooth hard cement laid on concrete,
and the walls cither of glazed bricks or smooth-
faced Parian cement kept washed with lime. The
utensils necessary are round wooden tubs with
lids, stools on which to stand them——preferably
with rollers on the legs—a large metal skimmer
without perforations, a thermometer, a rennet
measure, moulds made of tinned iron the exact
diameter of the cheese to be made, boards made
of seasoned wood so that they will not shrink,
and sufficiently large to place the cheeses upon,
mats made either of rush or fine rye-straw and
large enough to cover the moulds, a salt-dredger,
and some round osier plaques or plates, called by
the French dayettes. The plate is intended for
the cheese to rest upon instead of a plain board,
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so that air may penetrate beneath it. The
mould is in two pieces, the bottom having a rim
into which the upper portion fits. The object
of these two pieces is that the cheese may
be,conveniently turned, as we shall presently
see.

In the process of manufacture, the milk is
strained into a ten-gallon tub, wood being used
to prevent loss of heat, and the rennet added at
a temperature of from 82° to 86° F. A little
practice will show the manufacturer which
temperature suits his milk best, and which to
adopt at different seasons of the year. The
curd should be fit to remove into the moulds
in four hours, the apartment in which the work
is performed being kept at from 60° to 62° F.
Great care must be exercised to set exactly
the quantity of milk required for the manu-
facture of a given number of cheeses, and, as
far as possible, each mould should be filled
equally. Before moulding, the boards must be
placed upon the draining-table, a dry, clean mat
being laid on each, with the moulds on the top.
The curd, which must be elastic, not sticking
to the finger or the thermometer when inserted,
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is removed in large thin slices into the moulds.
If the slices are thick the whey escapes with
greater difficulty. When the moulds are filled
the curd is left to drain, and in three to four
hours, perhaps more in colder weather, the whey
will have escaped and the curd have sunk into
the lower portion of the mould. In this case
the upper portion is removed, a mat is placed
over the lower portion, followed by a board, the
whole is rapidly inverted, the bottom mat and
board removed, and subsequently cleansed, when
the bottom of the cheese will be seen to be
marked by the straws. On the following
morning the same operation will take place
again, so that the cheese will be marked on
each side; but with this turning the new mat
is placed so that the marks will be crossed,
causing a number of little points to appear on
the surface of the cheese, instead of lines. These
points will subsequently be covered with mould.
In a few hours the last turning takes place, and
again in from four to six hours the curd will be
sufficiently firm to stand alone; the mould will
then be removed and the cheese fit to salt, this
being done with extremely fine salt distributed
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by a dredger. Unless every portion of the crust
receives salt the mould will not appear. Salting
on the second side occurs some hours after the
first salting : the cheese is then removed on its
mat to a dayette and taken to the drying-room. .
Here it stays for a few days, being systematically
turned until it is covered with white mould.
In some cases it may stay in this apartment:
in others a third room will be essential for the
development of the blue mould, which gradually
appears until the whole of the cheese is covered,
so that at the end of from three to four weeks
it is salable. In France, however, consumers
of Brie prefer it in an advanced state of ripeness,
and the blue cheese is therefore taken to an
underground cave until it becomes so creamy that
upon the breaking of the crust it runs, and in this
condition it realizes a higher price. I venture to
think, however, that the English taste would
prefer the blue cheese, which is milderand more
substantial. No Brie is thoroughly ripe until
the white and somewhat solid curd has become
yellowish and creamy throughout. Ripening
proceeds from the outside, and on cutting any
soft cheese of this character while this process
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is going on, it will be seen, if the ripening is
not complete, that while beneath the crust the
cheese is creainy, in the centre it is still solid
and to some extent insoluble. It has been
pointed out by Duclaux, a French chemist of
considerable eminence who has studied this
question perhaps more than any other inves-
tigator, that the moulds which grow upon Brie
and similar cheeses practically remove the acid
present through the medium of what we may
crudely term their roots, or mycelium, and that
until this acid is removed the bacteria which
are responsible for the ripening process are
unable to complete their work.
CAMEMBERT.—Several years ago, I had the
opportunity of inspecting a number of the most
important Camembert dairies in the north of
France, having already a close acquaintance with
the system of manufacture. In one of these
dairies—that of M. Roussel—1800 cheeses were
made daily from 800 gallons of milk, the produce
of 400 cows. I estimated at the time that if M.
Roussel produced Camembert during only five
months of the year he would turn out 107 tons
of cheese, which at that time was realizing a
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somewhat extravaga;lt price. It is therefore
not surprising that the Camembert makers were
able to save money and to buy the farms they
occupied. From investigations made in the
county of Calvados, in which Camembert is
chiefly made, I lecarned that there were large
numbers of farmers who each made from 10,000
to 160,000 cheeses per annum. There were 50
farmers manufacturing more than 25,000 per
annum, and large numbers making smaller
quantities. From the station of Lisieux 655,000
kilogrammes were dispatched; and from the
village station of Mesnilmauger 12,500 cases
containing 62,000 dozen. In some other
counties the manufacture was also considerable,
but now it is possible thatit is doubled. Certain
it is that Camembert is much more largely
consumed, and that the bulk of the cheese which
arrives in this country is produced from milk
which has been partially deprived of its cream.
Camembert was invented during the Revolution
of 1791 by the ancestress of M. Cyrille Paynel,
a large maker in Calvados, recently dead, whose
acquaintance I made on my first visit to the
district. It is well known in every part of
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England, and would be certain to sell in much
larger numbers than at present if its production
were taken up as an industry. A gallon of rich
milk produces about 2} cheeses, so that a cow
yielding 600 gallons would make 1350 cheeses,
which, at 444, each—which I believe to be the
wholesale price of average cheese—would realize
£25 6s. 6d. without the whey. The manufac-
ture of Camembert, in a word, enables the
producer to realize from 10d4. to Is. per gallon
for his milk during the summer season, when
Cheddar realizes only 5d. to 64.a gallon (slightly
more or less according to its quality), and butter
about 44.

The following is a description of the system
adopted in the manufacture of the cheeses made
in my own dairy, which gained the £10 prize
at the Royal Agricultural Show at Newcastle,
and the silver medal at the London Dairy
Show. Seventy-five pounds of milk was set
in the morning, and a similar quantity in the
evening, at a temperature of 80° F. The
quantity of rennet added to cach lot was 2}
cubic centimetres. The curd was fit for removal
into the moulds in 8} hours. The moulds are
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small, deep cylinders, the inside diamecter being
equal to the diameter of the cheese. They are
perforated, and are placed close together on an
inclined draining-table upon large mats. A
hundred and fifty pounds of the milk used,
which, by the bye, was of high quality, produced
three dozen cheeses ; the 36 moulds were, there-
fore, nearly filled with the curd of the morning.
In the afternoon the curd had sunk more than
half~-way down the moulds, which were again
filled to the brim with the curd of the evening.
On the following day, the curd having become
partially firm by drainage, each mould was in-
verted on fresh mats. This is a somewhat delicate
operation, and skill is only acquired by practice.
Turning continues until the cheeses are firm
enough for the moulds to be removed. They
were then salted alternately on each side and
placed in batches upon clean mats, which were
laid upon boards made for the purpose, and left
upon shelves which were fixed above the draining-
table. Here they were regularly turned until the
white mould commenced to grow, when they

were taken to the sé/oir or drying-room. In
D
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this apartment they remained until the blue
mould commenced to grow, when they were
removed to a cave, which was excavated in the
chalk. Here great attention had to be paid
to ventilation, and to the hygrometric condition
of the atmosphere, and until this was perfected
it was impossible to obtain first-class cheese;
but once the condition was acquired there was
no further difficulty. With the continued growth
of the mould, ripening is pursued; insoluble
curd becomes soluble, the flavour is acquired,
and the cheese becomes fit for market. In
some cases it may be necessary to heat the
milk up to 86°, while some makers in France
do not remove the curd until four hours,
and others remove it in two. Small quantities
of milk are always renneted in preference to
large quantities. Great care must be taken in
preventing a damp atmosphere either in the
drying or ripening rooms. During fine weather
both rooms are well ventilated, cross draughts
being arranged in the former apartment, but
during wet weather draughts are excluded
and the room is kept as dry as possible. With
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excessive humidity the white mould changes to
black, a variety known as the Aspergillus niger,
while the blue mould, which is responsible for
so much work in the process of ripening, is the
common Penicillium glaucum—the shape of the
tiny filaments known as hyphae, which are re-
sponsible for the propagation of the spores of the
mould, resembling a painter’s brush, hence the
Latin word pgenicillium. It is curious that these
tiny fungoid plants should have so important
an influence in the ripening of cheese. The
blue mould is unquestionably the dominant
fungus in the atmosphere of the dairy; it will
not only grow luxuriantly at the temperature
at which soft cheese ripens, but at a still lower
temperature when it is provided with a suitable
soil or feeding material. It has been assumed
by some writers that it is essential to cultivate
the moulds common to cheese ; but this is not
the case. It is common to every household,
and its spores or seeds are so easily dispersed
by the movement of the atmosphere  that
wherever such a material as cheese is placed
it is certain to be attacked. The maker
of soft cheese should, therefore, observe the
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recognizéd rules of cleanliness which apply to all -
dairies : lime, boiling-water, and the scrubbing-

brush being used with absolute freedom, and
without any fear of eradicating the fungus, the
aid of which is so essential to success. -




CHAPTER IV

GORGONZOLA, AND THE VARIETIES OF BLUE
OR MOULDED CHEESE

IT is curious that the public should hold
opinions with regard to the production of the
various cheeses having blue or moulded veins
within, which are entirely unwarranted by the
facts, I refer to such varieties as the Gorgon-
zola of Italy and the Stilton of this country.
It is supposed by some that Gorgonzola, for
example, is the product of goats’ milk, or of
the milk of the goat blended with the milk of
the cow; and by others that the blue mould is
introduced by the insertion of metal skewers,
which, by the way, are sometimes used, and
used, too, for the purpose indicated, although
the result is achieved in a very different manner
from that supposed. The blue mould of cheese

is the common penzcillizum which attacks bread
37



38 CHEESE AND CHEESE-MAKING

and other materials common in the household.
It is probable that it is abundant in every apart-
ment of a house, and nowhere more so than in
the dairy where cheese is made. If we regard
the mould as a plant, and that plant as a weed,
we shall better understand the principle which
is followed in its extensive production by
remembering that as the seeds of weeds are
more prolific in the production of plant life
when they fall upon fertile soil (such as the
well-tilled and well-manured arable land of the
farm) than when they fall upon the highway,
so does the tiny plant which we call mould
increase with great rapidity when it alights, as
it were, from the atmosphere upon curd, which
to it is a most fertile soil. It grows, elaborates
its seeds or spores, which in their turn are shed
abroad, falling upon similarly fertile soil, the
curd of other cheeses, ultimately covering the
portions in which they are permitted to grow.
GORGONZOLA.—Gorgonzola cheese is made
from average cows’ milk of the northern part
of Italy, in which country I had the advan-
tage of learning a great deal about the system.
The cows’ milk of Lombardy, to which refer-
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ence is chiefly made, is not so rich as is
generally supposed, but it is not absolutely
essential that the milk intended for conversion
into Gorgonzola or Stilton cheese should be
specially rich in fat. To a very large extent
this milk is produced by small owners of cows,
who manufacture the cheese, but do not perfect
or ripen it, selling it to merchants for this
purpose, who in their turn finish the process
in the cellars and caves which they own.
Gorgonzola is a cheese which is produced from
two curds, that is to say, from two lots of curd
made at different times. When the two curds
are put into the mould which gives form to the
cheese, one is cold and stale and the other warm
and fresh., For example, assuming the cheese
to be moulded in the morning, the milk of the
evening previous having been brought to a
temperature varying from 8o° to 85° F., and
in some cases 90° F., the rennet is added.
It is important, however, to make one or two
remarks at this point. In dairies which are
conducted upon defined principles the temper-
atures adopted are systematically arranged in
accordance with the weather; but large
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numbers of small farmers who have no dairies
worthy the name, add the rennet to the milk
just as it comes from the cow, so that the
temperature may vary from 9o° up to 93°
Again, the rennet generally used in Italy
is a filthy preparation which is, practically
speaking, the macerated stomach of the calf,
the actual animal matter itself. A portion of
this material is placed in a piece of cloth and
dipped with the left hand into the milk, the
right hand the while squeezing it in order that
the extract which exudes may be mixed with
the milk, which is subsequently stirred. In
Italy the curd, when fit for cutting or breaking,
is gently broken with an instrument called a
pawmarilo: the operation lasting about a
quarter of an hour. The whey is gradually
expelled until the curd is fit to be hung up
in a cloth on to a hook in the ceiling, and
there left until the following morning. 1t
is essential that the apartment in which it
hangs should be at least 60°% but not
more than 65° F. If higher, it may become
too dry; if lower, tco heavy, the whey
not leaving it properly. Naturally, however,
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difficulties are met with by the small dairymen
in the mountainous districts, especially those
who are constantly moving with their herds of
cattle,and therefore compelled to make the cheese
wherever they may be ; this system it is which
accounts for so much inferior Gorgonzola.

The curd of the morning is in the first place
treated in a similar manner to that adopted with
the curd of the evening, but when broken every
effort is made to obtain from it a large quantity
of whey while it is still warm. A small quantity
of acid forms in the evening’s curd, but the
curd of the morning should be perfectly sweet.
The mould used in the manufacture of Gorgon-
zola is a curled piece of wood, preferably beech ;
but in some cases metal is being introduced in
consequence of the fact that it can be more
easily cleaned, not absorbing the whey, as is
the case with-wood. To one end of the mould
a cord is attached, so that the cheese may
be tightened or loosened as may be found
desirable. When ready for moulding the curd
is placed on the draining-table, which is fluted
to carry off the whey, and the mould is placed
on a rye-straw mat. Sometimes the mould is
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divided into two parts, the upper portion fitting
into the rim at the head of the lower portion,
and being removed when the curd sinks. Before
filling, the mould is lined with a strainer cloth.
In commencing, the bottom of the mould is
covered with a thin layer of the warm morning’s
curd. Above this is placed a layer of the curd
of the previous evening, followed again by
another layer of warm curd, and so on until
the top is reached, care being taken that the
warm curd covers the entire surface of the
cheese. The prime object, as I believe, of thus
alternating the two different kinds of curd is
that the mould is enabled to grow in the inter-
stices which are formed, inasmuch as the warm
and cold curds never unite in the same close,
homogeneous manner as is the case where the
curd is all made from one lot of milk, and is
all of one temperature.

MoULD-RIPENING.—In different countries
different methods are followed for the pro-
duction of the mould. For example, in that
part of France where the famous Roquefort
cheese is produced from the milk of the ewe,
the makers do not rely absolutely upon its
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natural growth, but they specially prepare a kind
of bread, which is crumbled, and upon which
mould is induced to grow, which it will easily
do by exposure to a slightly warm, humid
atmosphere. The mouldy crumbs which are
thus produced are mixed with the curd, which
is subsequently converted into cheese.

After the cheese has been formed it remains
for drainage in an apartment at about 66° F.
It is frequently turned, taken out of the
mould, the cloth changed, and turned again.
In Lombardy, where the cheese is sold in its
new or green form, it is weighed at the time
it is last taken out of the mould. It is then
ready for removal to the salting-room, where
it subsequently remains a few days at 68> F.
The cheese will then be found covered with
a fine growth of white fungus, which is an
indication that it is ready for salting. The
finest salt is used by the best manufacturers,
although those who exercise little care use
any salt which comes to hand. The surface
of the cheese is entirely covered by gently
sprinkling, the salt being subsequently rubbed
into the crust with the hand. As a rule
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this method of salting continues daily for a
considerable period, from two to four weeks; =
but in some cases the upper portion of the
cheese is salted at one time and the lower portion
at another, that is, on the following day, so that
the entire cheese is really salted from twelve to
fifteen times. When this process has been
completed, the texture of the cheese may be
examined. If it is too close, it is possible that
the fungus or blue mould will not grow with
freedom. In this case the cheese is pierced with

-

metal skewers, which admit the air, and with it
oxygen, which the fungi require, for they are
unable to grow in its absence. Should the
texture, however, be sufficiently light and
generous, nothing need be feared, as it will
grow equally as well as in the Stilton, in which
the texture is generally closer and mellower.
When Gorgonzola cheeses are taken to the
cave to ripen—and some of the Italian caves
which we have been enabled to see are very fine
and well arranged—they are laid upon shelves
covered with rye-straw and kept at a temperature
of about 55° F. As with other cheeses, ripen-
ing can be hastened by a rise in the temperature,
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but the best cheese is that which is produced
during the process of a longer time, and at a
lower temperature, During the ripening process,
which may takeaslongas from four to five months,
or even more, different varieties of fungi grow
upon the crust. The first to appear is a fungus
of a dark colour, which is followed by a white
mould, and subsequently by a red fungus, which is
supposed to give colourtothe cheese, althoughthis
colour is generally simulated by artificial means.
The best Gorgonzola is of a very high type
indeed, but it is seldom seen in this country.
STILTON.—The leading blue moulded cheese
in this country is the famous Stilton, and the
system adopted in its manufacture is not unlike
that which is followed in Italy in the manufacture
of Gorgonzola, or in France in the manufacture of
Roquefort and several other varieties of a similar
character. Stilton is the leading cheese of a
class which in this country includes the Wensley-
dale and the Cotherstone, both of which when
really perfect are varieties which it is difficult to
beat ; indeed, a perfect Wensleydale, with its mild
flavour and mellow texture, is scarcely equalled
by a perfect Gorgonzola, and I am not sure,
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although Stilton is made in my own dairy, that
this more famous variety can at its best equal
either of those named at their best. It s,
however, fair to say that perfect cheeses of
either kind are much less often seen than is the
case with Stilton, in the production of which
very considerable skill is now brought to bear,
the industry bemg one in which there is keen
competition, and which, in consequence, it is
to be feared, will in the future yield lower prices
to those who produce this cheese. There are
different methods adopted in the production of
Stilton, which it is proverbially supposed can
only be manufactured with success in Leicester-
shire. This, of course, is fallacious; but there
is a great deal in Leicestershire herbage, if not
in Leicestershire cattle or climate. ‘A method
which will be found successful is that of setting
the morning’s milk at 85° F., and removing the
curd in thin layers at the end of an hour into
the draining-cloths which are laid upon a
properly constructed draining-table. It should
be observed, however, that in no case is it
possible to lay down definite figures for all
cases, whether they relate to temperature, time,
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or the quantity of rennet used. The quality
of the milk and the climate of the district have
considerable influence, and these influences
must be met by a slight deviation either in
the temperature at which the milk is set
or the quantity of rennet added, to say
nothing of one or two subsequent details.
The curd then is placed layer by layer into the
drainers. Here, being warm, it gradually parts
with its whey, and as it becomes firmer the
corners of each cloth are tied loosely together,
in order that the slight pressure thereby
exerted may cause the whey to leave it still more
effectually. These corners are from time to
time tightened until the curd is fairly firm, and
can be handled without breaking into pieces.
When the temperature of the air is about 60° F.
the curd may be generally left throughout the
night, but when the temperature is below 60°, the
curd had better be slung in a cloth from the
ceiling, as suggested with regard to the Gorgon-
zola. In this way the curd parts with its whey
~ more freely. On the following morning it may
be removed, cut in cubes, and laid in an open
shallow tin vessel to air. Airing is a somewhat
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indefinite term, but it may be mentioned that
the object is to create or increase acidity in
the curd. There can be no acidity without
contact with oxygen, and as the air contains
oxygen, so the curd is aired.

The morning milk is treated in a similar
manner, and sometimes on the evening of the
day ‘on which this curd was produced
it may be placed within the mould, but it
depends upon its condition, for it must not
be broken up for moulding until it is
sufficiently firm and ripe, more particularly if
the weather is cold, as in this case the cheese
would swell and be utterly spoiled. On the
second day, however, it is always possible to
mould. The mould used is a cylinder slightly
larger in diameter than a Stilton cheese itself.
It is perforated with a number of rather large
holes, through which a certain quantity of the
whey exudes when the curd is within it. The
mould is placed upon a cloth and is gently
filled by the hands with the mixed curd of the
two milkings, At this time the earlier curd is
distinctly acid both in taste and smell, and also
silky and mellow. Before mixing, both curds
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are broken into fine pieces with the fingers as
gently as possible, and, after weighing, mixed
with a fair proportion of salt. It is salted curd,
therefore, of which the cheese is made, and in this
particular, as well as in others, it differs from the
Gorgonzola process. Both top and bottom of the
cheese are carefully finished off so that the edges
are cut clean and the surface level. In the
course of three or four days, should the tempera-
ture be maintained at from 60° to 63° F., the
cheese will be firm, and will have left the sides
of the mould, which may be lifted from it,
allowing it to stand alone. It is now bound
with a calico binder somewhat tightly, and
pinned top and bottom. This bandage is
removed and a clean one put on every day
until the somewhat wrinkled coat of the cheese
has partially formed. It is then taken to the
drying-room and subsequently to the ripening-
room.

All cheeses of this character lose con-
siderably in weight, in spite of the fact that
they are not pressed, and yet they maintain a
mellower, softer, creamier texture than cheeses

which have been pressed. It is possible to
E
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hasten the process of ripening : first, by drying
the cheese at a slightly higher temperature than
is common, and next, by ripening it in an
apartment kept at from 65° to 67° F., and pro-
nouncedly humid. On the other hand, ripening
may be delayed by the adoption of a lower
temperature, which both prevents the mould
from growing so freely, and the bacteria (which
play an important part in the conversion of
the insoluble curd into soluble cheese) from
carrying out their work so rapidly.

New makers are apt to take up a variety
of cheese, the producers of which are already
numerous. The Italians are producing more
and more Gorgonzola, while in England, Stilton,
being the most fashionable of the blue moulded
cheeses of this country, has had the ranks of its
makers reinforced so much of late, that the price
has fallen to such an extent that the industry
will presently not be worth following. There is
great room for the extension of the system
adopted in Wensleydale, and it is certain that if
this cheese were systematically produced, and if
it were mild and mellow as the very finest of
the samples are, it would be much more largely
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sold than is possible under present conditions,
under which its sale is almost localized, and its
existence practically unknown in many parts of
the country, to say nothing of the other English-
speaking countries of the world. The manu-
facture of all these varieties is taught at the
British Dairy Institute, Reading, and we are in
a position to know that the instruction is really
worthy of the attention of those engaged in
dairy work.



CHAPTER V

OTHER VARIETIES OF FANCY CHEESE ADAPTED
FOR MANUFACTURE IN ENGLAND

THE term “fancy cheese” has usuall}‘r been
applied to varieties produced from cream or full
milk, or a mixture of cream and milk, which are
small in size by comparison with the large cheeses
of all countries, and which are unpressed, or only
partially pressed, in the course of manufacture.
But the Americans have applied the term to
some checeses which are pressed and which
really have no claim to it in any sense of the
word. Sometimes a private maker, who has a
considerable reputation as a prize-taker, and
who is in consequence cnabled to obtain high
prices, is termed a maker of “fancy” cheese
for the simple reason that his product is excep-
tionally excellent, and that it is obtainable only

by those who are willing to pay the price for it.
52
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It should be the duty of every maker to en-
deavour to produce fancy cheese in this sense,
but there is no fear of the article being
placed before the public in too large a quantity,
as there are comparatively few makers who
excel, the great majority producing cheese of
second quality. Fancy cheese has not been
produced in this country to any considerable
extent, We have already named a few varieties ;
there are, however, others which are worthy
of the consideration of the manufacturer. On
the Continent, and more particularly in France
and Italy, there are numbers of small cheeses
of various types produced in different localities,
each of which has its admirers who consume it
in large quantities, and who pay the producer a
relatively larger sum per pound than is obtained
by the makers of the huge pressed cheeses of
Great DBritain, America, and the Australian
Colonies. Let us refer to some of these varieties.
We have already mentioned the famous Gruyere
of Switzerland, the Parmesan of Italy, both of
which are pressed cheeses of considerable size ;
we have also referred to the blue cheeses made
in our own country, to the Gorgonzola of Italy,
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and the Roquefort of France, as well as to the
two leading soft cheeses made by different
sections of the French people, the Brie and the
Camembert. These varieties may be supple-
mented by the Port du Salut, Pont I'Evéque,
and Neufchatel, the Gervais, Coulommiers, and
Bondon, all of which are made in France.

PORT DU SALUT.—The Port du Salut has
long been one of the most delicate and popular
varieties made upon the Continent, but although
there are numerous makers, those who produce
the perfect article are extremely few in number.
The system of manufacture has until recently
been supposed to be the secrct of the Trappist
monks, a colony of whom are located at the
Monastery of Bricquebec, in the Department
of Manche. A few years ago I had the
pleasure of accompanying to the north of
France a party of our own countrymen who
desired to see something of the dairy system
pursued by the most successful among the
Norman farmers. We were cnabled to see a
great deal in consequence of the kindness and
liberality of several of the farmers and others
with whom I was previously acquainted. But

s
L
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my application to the Monastery, although
backed by an introduction from one of the
highest officials in the French Agricultural
Department, was met by the response that no
outsider was ever allowed to see the process of
manufacture pursued ; that, in a word, the monks
could not trust their own friends, who under the
guise of curiosity had in previous years appar-
ently taken advantage of the privilege extended
to them to describe something of' the system
pursued, and thus to place other people in
possession of a secret which is so jealously
guarded. Secrets of this kind, however, are
not long-lived, and it is impossible to prevent
those who are acquainted with the principles of
cheese-making from producing a variety of this
character if they care to take the trouble to
make a few thoughtful and well-arranged ex-
periments for themselves. The Port du Salut
cheese is not unlike a variety made in this
country and known as the Caerphilly; it is
circular in form,flat, about an inch in thickness,
and partially pressed. The pd#e, or flesh of the
cheese, is extremely mellow or creamy, and yet
homogeneous and firm in consistence, although
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there are a large number of holes throughout,
which are characteristic of the variety, and
which, in proportion to their size and number,
are concurrent with its flavour. The milk
is brought to a temperature of 86° F., and
sufficient rennet is added to bring the curd
in thirty minutes. The temperature is slightly
varied with the season, as with almost every
other variety of cheese, while the rennet used
is in proportion to the quality of the milk.
The curd, which is primarily deprived of a portion
of its whey by gravitation, is subsequently en-
closed in a mould which is lined with a strainer-
cloth, and subjected to slight pressure. The
press gencrally used is of a very simple character ;
a number of screws are placed side by side on
a beam, several cheeses being pressed at the
same time. The screws are really turned by
hand, so that it will be seen in a moment how
slight and simple the process is. Port du Salut,
having been deprived of its superfluous water,
is ripened at a temperature of 54° F. The
object is to prevent it becoming dry, and to
ensure that slow process of change which is
brought about by bacteria, so that it will be
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soft, mellow, nutty, and yet mild in flavour.
This variety is alrcady sold in England, and
it is appreciated in London, where it is
growing in favour. It is one of the most
delicious cheeses, and its character is such that
if it became better known to the English
people it would be more highly appreciated,
and would obtain a considerable sale. I know
of no variety which is more worthy of pro-
duction, and those who take it in hand will not
only find that it is easily made, but that it will
return them a profit far in excess of anything
" which can be obtained by the manufacture of
the pressed cheeses which are made in such large
quantities.

PoONT L’EVEQUE.—Pont I'Evéque cheese is
a variety with a great local reputation in the
north of one of the most important dairy depart-
ments of France. It takes its name from a
village not far from Havre and Lisieux, and
is sold in considerable quantities in the fashion-
able watering-places of Trouville and Deauville.
I was enabled to see the system pursued by the
most famous maker, a highly intelligent farmer,
upon his own farm near Pont ’Evéque. This
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cheese, although unpressed, is firmer in texture
than either the Brie or the Camembert, owing to
its being deprived of its whey with much greater
rapidity. The cheese is either square or oblong,
slightly less than an inch in thickness, and weigh-
ing from 14 to 17 ounces, for the size is not
uniform; its crust is comparatively tough, and it
may be kept for a considerable time with safety.
Practically speaking, a gallon of milk will produce
a good cheese, but as milk varies considerably
in quality, it follows that very rich milk would
produce a much larger cheese than poor milk.
The milk is set at a temperature of 88° F,,
with sufficient rennet to bring the curd in fifteen
minutes. A large rush or rye-straw mat is
laid upon the draining-table. This mat may
measure a yard in length by 26 to 30 inches
in width, in accordance with the quantity of
curd handled. When the curd is firm enough
to remove, it is gently cut in cubes of large
size, and with equal gentleness removed
with a metal dish on to the mat, where it
immediately commences to part with its whey.
As the whey runs off, the curd toughens, the
ends of the mat are drawn together, the slight
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pressure involved causes a still further loss of
whey, and this goes on until the curd can be
 handled and placed in the metal moulds, which
are made in accordance with the size the cheeses
are intended to be. The newly-moulded
cheese is then placed upon a small mat, and
on the evening of the first day turned on to
another mat. The result is that both sides of
the cheese are free from fractures, the curd being
homogeneous, and both are marked with the
straws. It need hardly be added that where a
large number of cheeses are made the mats are
numerous and large, and provision is made for
the moulds to stand side by side in order that
space may be economized. Turning goes on
from day to day until the metal mould is re-
moved. Fungi then gradually appear on the out-
side of the cheese until it is ultimately covered
with blue. This growth depends upon the tem-
perature adopted: in the first stage of manu-
facture the temperature of the dairy is 63°; when
the cheese is removed into the first ripening
apartment it is kept at 58°, and when it is
taken to the cave for slow ripening, it is kept
at 56°. Here, again, the apartment should be
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slightly humid as well as cool, one reason being
that it is essential to maintain the moist character
of the cheese, and to prevent the evaporation
which, if allowed to continue, would ensure its
being dry, unpalatable, and unsalable.
GERVAIS.—The Gervais cheese is a delicate
little luxury produced upon an enormous scale
by several makers in France, two of whom are
pre-eminent, M. Gervais and M. Pommel, both
of Gournay. These makers produce millions in
the course of a year. M. Gervais supplies Paris,
sending up fabulous numbers every day; M.
Pommel, I believe by private arrangement
with his neighbour, supplies other markets, in-
cluding that of London. I have paid a visit to
both establishments, and was able to see a great
deal that was interesting and instructive in the
factory of M. Pommel. Gervais is a mixture of
cream and milk ; it is unnecessary to suggest what
proportion should be used, inasmuch as every
maker has his own idea, but one-third of average
cream mixed with two-thirds of whole milk will
produce a most palatable and luxurious cheese.
The essence of this system is the low tem-
perature at which the mixture is set, 65° F.
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The rennet added is so small in quantity—it is
also mixed with water—that coagulation is not
complete for from eight to ten hours: indeed, one
maker made a practice of delaying coagulation
until twenty-four hours. The object after the
removal of the curd is to extract the whey, and
one of the simplest plans is to suspend it in a
cloth or bag until it is sufficiently firm to be
removed to the Gervais press. The somewhat
firm curd is laid in a cloth, which is placed within
a slatted wooden frame from six to nine inches
in depth, and a heavy wooden block is then
placed upon it: examination takes place from
time to time until the curd is perfect in texture.
It is then placed in batteries of little moulds
which have been already lined with specially
made unglazed paper—in order to envelop
each cheese—on the outside of which the maker
stamps his name and address. These cheeses
are extremely profitable, and, partaking so
much of the character of cream (with which the
flavour of the cheese is combined), they are
readily salable at a remunerative price,
BoNDON.—Bondon cheese is largely made in
the country districts around Rouen. It is pro-
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duced entirely from milk, and is an important
industry among the very small farmers and cot-
tagers of that part of France. Once, upon a visit
to a large farm in the district, I was taken to see
the dairies of a number of the smaller occupiers,
whose wives my conductor systematically but
fraternally kissed,and who were really the makers.
Bondon, like Gervais, is extremely small, and
from seven to nine cheeses are made from one
gallon of average milk. The milk is set at a low
temperature, and the curd takes a long time in
coagulation. It is removed when firm to a
strainer-cloth which has been stretched by the
four corners over a vessel somewhat resembling
an ordinary washing-tub. Here it gradually parts
with its whey, being occasionally and gently
moved, when the curd forms a coat which
prevents the passage of the whey through the
cloth. At a certain stage it is removed into a
clean cloth, which is folded over it, covered with
a board, and gently pressed. The right con-
sistence having been obtained, the little cheeses
are moulded by hand in a most expert
manner, the mould being a small copper
cylinder some three inches in length by an
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inch and a half or thereabouts in diameter.
I am bound to say that the process is
difficult for an inexperienced maker, but like
every other difficulty, it can be overcome by
patience and practice. The cheeses are sub-
sequently salted, and either sold at the end of a -
week in their fresh and white form, or kept in a
cave until they have been covered with mould,
when their flavour is enhanced and their value
increased. They are sent in trays to the mar-
kets, the smaller makers sending weekly or
fortnightly, and the larger makers nearly every
day. In the manufacture of the Neuifchitel,
which resembles the Bondon in form, care is
taken to prevent the curd being too close and
homogeneous ; the curd is drained without pres-
sure, and in consequence of its lighter texture
when moulded, the spores of the common blue
fungus, Penicillium glaucum, are enabled to
develop during the ripening process, so that the
interior of the cheese is blue as a Stilton and
is prized in consequence, realizing a higher figure
in the market.

For some years several of these varieties have
been sold in the London and other markets in
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considerable numbers, but these quantities do
not represent what would be considered an
extensive industry were they produced in this
country. Coming from France, they realize
prices which, in consequence of the cost of car-
riage, are, perhaps, a little more considerable
than they need be. If, however, we remember
that a cheese which can be made at the rate of
seven or eight to the gallon of rich milk, as is
the case with the Neufchitel, realizes 34, it fol-
lows that the remuneration which the farmer
obtains by producing a cheese of this character
is very considerable as compared with the small
prices which milk obtains in the open markets.

Lastly, a few words about the Coulommiers
cheese, which is made in the Brie district. I
believe this to be one of the most important and
most delicious cheeses made on the Continent,
and it was the first the manufacture of which
I introduced into this country. The first
lessons I received in the principles of its pro-
duction were given me by a very famous maker,
Madame Decauville, of Coulommiers, who
produces an article of the very first quality.
It resembles the Camembert in form, but is
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slightly smaller in diameter, and thicker. It is
made upon the Brie principle, and may be sold
new at the end of a week with great advan-
tage, for in this state it is much appreciated
by the people of England; but ripened, and
sold at the end of six or seven Weeké, it is
infinitely more delicious, and will return from
11d. to 1s. per gallon for all the milk utilized
in its production.



CHAPTER VI

ON THE BEST METHODS OF MANUFACTURING
CHEDDAR CHEESE

THE making of a good Cheddar cheese
depends largely on conditions which are con-
veniently summarized by the word “medium.”
A first-rate quality of Cheddar can be made in
any district, provided that you have soil of
medium quality, which will grow a short, sweet
herbage. Soils resting on and derived from
limestone rocks are ideal; yet any soil of fair
body, growing herbage free from all coarse
grasses, &c., and containing a small percentage
of leguminous plants, is equally appropriate.
The breed of cattle is of considerable importance,
owing to the great variation in the nature and
quality of the milk which they yield. Those
yielding milks rich in fat, and with a great

difference between the size of the largest and
66
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smallest fat globules, are not so suitable as
those yielding a milk containing an average
percentage of fat, with only a slight differ-
ence between the size of the fat globules.
When a milk is rich in fat there is danger of
loss during the making of the cheese. When the
fat globules are nearly uniform in size, you are
able to get a more perfect distribution of them
throughout the cheese. The milk of different
breeds varies in colour, some yielding a milk
almost white, others one decidedly yellow., The
nearer white the milk the better, if artificial
colouring of the cheese is not going to be
practised. A typical cheese-making milk is
that of the Ayrshire breed.

The food which the cow receives influences
the milk. The ideal food for producing a cheese-
making milk is grass; and the addition of cake
to the diet of a cow renders the milk more
suitable for butter than for cheese-making.
This is because prime Cheddars are made from
a medium quality of milk rather than from an
excessively rich one. Besides, the increase in
the richness of milk from such feeding is largely
that of the fat of the milk, and consequently no
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appreciable increase in the quantity of cheese
is obtained ; whereas if butter was made a cor-
responding increase in the butter yield would
be got. Again, cheese made from the milk of
cake-fed cows is liable to deleterious changes
during manufacture. The drinking water of
the cows should be free from all suspicion of
contamination. Water from stagnant ponds,
or the effluent water from sewage farms, renders
cheese liable to become spongy. The surround-
ings of the cow must be clean. The chief cause
of complaint against milk is probably due to
contamination after it is drawn from the cow.
Given a suitable district, breed of cow, food,
water supply, and surroundings, the cheese-
maker can depend on commencing with a first-
class raw article, 7. e. a milk of average quality,
suitable colour, with uniformly sized fat globules,
and free from contamination either in the form
of injurious bacteria or acquired taints.

A Cheddar is a whole milk cheese, and con-
sequently no fat is extracted from the milk
which is intended for its making. The evening’s
milk is strained into the cheese-vat, and kept
at 64° to 68° F. The temperature is varied




METHODS OF MANUFACTURING CHEDDAR 69

according to the conditions of the weather and
the keeping qualities of the milk. In the
morning the cream is skimmed off, heated to
go° F., and returned to the vat through the
strainer along with the morning’s milk. By
this plan we get thorough mixing of the
cream off the evening’s milk, with the mixed
evening’s and morning’s milk. The milk is
now allowed to ripen, if it is not already ripe
enough.

RIPENING is essentially acidity development.
There are two methods of attaining the desired
result. (@) The old Cheddar method in which
a certain amount of sour whey is added to the
milk in the vat. This is an empirical plan
which does not take into account the amount
of acid already present in the milk, and also
risks one day’s contaminated whey tainting the
rest of the season’s make of cheese. (&) The
more modern method, and that adopted by the
Canadian makers, is to keep the milk at a certain
temperature (90° to 95°) until the required acidity
develops. This temperature is the one that
is most favourable to the growth of the bacteria
which produce the acid we desire to obtain.
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TESTING FOR ACIDITY.—There are two
methods by which to determine the ripeness
or amount of acidity developed—(2) By means
of rennet. Take 4 oz. of milk at the temperature
at which it is intended to rennet the milk, and
add 1 drachm of rennet ; if the milk coagulates
in 20 to 22 seconds it is ready for renneting.
(6) By means of chemical re-agents. Take out
10 c.cs. of milk with a pipette, run into a white
porcelain dish, and add three drops of phenol-
phthalein solution (addition of an alkali to a
solution of phenol-phthalein produces a pink
coloration). From a burette allow to drop
soda solution of such strength that 1 c.c. of it
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