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THE USES OF DRIED MILKS IN INFANT FEEDING.
BY W. J. PEARSON, D.S.O., M.C., M.D., F.R.C.P.

Phy,sician-in-Charge, Children's Dept., University College Hospital;
Physician, Out-Patients, Hospital for Sick Children.

The idea of drying milks for use is not a new one. Though there is evidence
that the ancient Egyptians may have made dried milks, the earliest reference to
such a product seems to be in the writings of that famous traveller Marco Polo
who, whilst visiting the Court of Kublai Khan in the thirteenth Century, wrote an
interesting account of the customs of the Mongols, and amongst other things a
description of their use of dried milk.

In modem times the problem of handling and distributing fresh milk has been
one of increasing concern, and, in view of this, efforts were made over fifty years
ago to produce a less bulky product with better keeping qualities. Condensed milk
was the first result of these efforts and it is only during the last twenty years that
commercial firms, after trying out many processes, were able to place on the
market on a large scale a substance consisting of milk solids and capable of being
reconstituted into a fluid resembling fresh milk by addition of water alone.

This introduction of dried milks has, unquestionably, represented a real advance
in infant feeding, and now that they are in such general use, some remarks as to
what they are, their merits and defects, and as to what part they ought to play in
feeding the healthy and dyspeptic infant may not be out of place.

There are two methods of manufacturing dried milks: (i) The "roller"
process in which fresh milk is poured onto hot rollers, the water content being driven
off while the solids remain behind; lactose is added in some cases, but not in others.
(Glaxo, Ambrosia, Cow and Gate, Ostermilk are examples of this process.)
(2) The " spray" process, in which the hot milk is projected in the form of a fine
spray, through jets, into a chamber with a current of hot dry air, so that the milk
solids fall on the floor of the chamber in the form of fine, dry powder.

Both methods are satisfactory, though each has its slight disadvantages. On
the whole the "roller" process is generally regarded as the more satisfactory; the
physical state of the fat is rather better in the spray milks, since, in the roller
process, it tends to go more easily out of emulsion and separate as large globules;
a compensatory advantage, however, of the latter method is found in the finer curd
formation of the protein, which makes the milk easy of digestion in this respect.

The dried milk preparations are of two main kinds, i.e., Full Cream and others
in which the fat content has been reduced below that of fresh milk by removal of
some of the fat. The average fat percentage in the various strengths is roughly;
skimmed 8 per cent., Half Cream I5 per cent., Three-quarters Cream 20 per cent.,
Full Cream 27 per cent.

The various brands differ a little in regard to their percentage composition
since slight additions of fat or sugar have been made to some during preparation;
such are not dried milk in the strictest sense of the tefm. In the case of true dried
milk reconstitution by addition of water (one drachm by weight of powder to one
ounce of water) produces milk in its original proportions before drying.
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The Full Cream, Half Cream and Skimmed, whether ordinary or acidified, all
have their use in infant feeding; the exact indication as to which to use will be
according to the infant's condition and digestive capacity.

The advantages of dried milks may be briefly presented as follows: (i) They
are more digestible than fresh milk owing to the physical alteration which has
occurred during preparation; a finer and softer curd is formed during digestion
with these milks than is the case with raw Cow's milk. (2) They are sterile and
tend to remain so over long periods; if the tin is kept closed after use and each feed
freshly prepared the infant will be getting a food relativelv free from bacteria.
They are invaluable for the poor classes; preparation is simple and their use dis-
penses with the difficult problem of arranging for suitable storage of fresh milk.
They are of especial value, in this connection, in warm weather and are peculiarly
well adapted for tropical use and for long journeys. It is probable that no incon-
siderable part of the decline in deaths from infantile diarrhoea which has taken
place in recent years is due to the increasing use of dried milk for infant feeding.
(3) The constancy of composition is a further attractive feature. The doctor, by
prescribing the milk of a recognised brand knows with accuracy the strength of
the dried milk which he is ordering, provided the measuring is done with reason-
able care; it certainly enables him to be rather more certain of ensuring desired
percentages of ingredients than when fresh milk mixtures are prescribed, since the
composition of fresh milk is apt to be uncertain. Another advantage also is that
he can be certain of the good quality of a dried milk endorsed with the maker's
name. (4) When water is added in the amount advised the resulting mixture, in
the case of Full Cream is similar in composition and caloric value to Cow's milk.
The caloric values of these milks, when reconstituted is approximately: Full Cream
I8, Half Cream i6 and Skimmed io calories per ounce.

As regards their drawbacks, there are few. It is still felt by some that dried
milk cannot be as beneficial as fresh or " living " Cow's milk. The advocates of
this idea used to claim that raw milk possesses diastatic activities which play an
important physiological part in regard to the child; certain of the ferments, they
considered, assisted and completed the child's own digestive capabilities whilst
others were absorbed by the mucous membrane of the intestine and played an
exciting part in the cellular activity of the infant.

Criticism was also made regarding its vitamin content and, in this respect,
investigation has shown that the vitamin loss is small and then only as regards
vitamin C. In any case the adoption of the same plan as is now always done in
the case of fresh milk feeding, of ordering Cod Liver Oil and Orange juice, will
more than make good any deficiency there might be of C and D vitamins. Clini-
cians are agreed that Scurvy does not develop with the use of dried milks. There
seems little justification, therefore, either on clinical grounds or on chemical
analysis, for the statement that the biological value of these milks is less than that
of fresh milk.

When one considers the difficulty of transport and of keeping fresh milk clean,
the danger of making it dirty in storing and in the process of preparing feeds,
and on the other hand the ease with which dried milks are stored and prepared, the
advantages are obviously with the dried milks, provided it can be proved that they
produce as good results in the nutrition of the infant. There is, however, still a
good deal of difference of opinion as to what position they should take in feeding
the normal infant.
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Some authorities consider them as the food of choice and superior to sterilised
Cow's milk; others regard them as a temporary diet to be given for a short time
when other foods disagree; but on the whole it is probably true to say that increased
experience has led to greater confidence in their utility as a continuous diet when
breast feeding is impossible.

Before discussing the practical uses of these milks it will be well to tabulate
the dried milks in common use in this country, and to note their percentage com-
positions when made up according to directions, i.e., one drachm of powder to one
ounce of water.

Fat. Protein. Carbo- Remarks.hydrates.

(a). Full Cream
Cow and Gate ... ... 3.4 3.3 4.7 Pure
Glaxo ... ... ... 3.2 2.9 5.3 Cream & lactose added
Dorsella ... ... ... 3.4 2.8 5.3 Pure
Ambrosia ... ... ... 3.75 3.75 4.25 Pure
Trufood ... ... ... 3.25 3.0 7.0 Pure
Lactogen ... ... ... 2.9 2.6 5.95 Lactose added
Hemolac ... ... ... 3.4 3.3 4.7 Fe. Am. Cit. added

(b). With Low Fat content
Glaxo i Cream ... ... 2.5 3.2 5.7

i Cream ... ... 2.0 4.0 5.4
Cow and Gate

i Cream ... ... 2.0 4.4 4.2 No added sugar
Special ... ... 2.0 3.8 5.4 Lactose added
Skimmed ... ... 0.1 4.25 6.5

Frailac ... ... 1.6 1.3 10.0

(c). Humanised
Trufood ... ... ... 3.4 1.4 6.2
Cow and Gate ... ... 3.3 1.7 6.9
Sunshine Glaxo ... ... 2.5 2.2 7.0

(d). Special Milks
1. Lacidac; a dried Milk acidified

with lactic acid. Percentage in-
gredients and caloric values the
same as the ordinary forms of
Full, Half-Cream and Skimmed.

2. Eledon ... ... ... 1.8 3.6 5.0
Protein Milk (Mead) ... 3.4 4.8 3.0
Buttermilk (Glaxo) ... ... 0.9 3.9 5.0

By reason of their digestibility dried milks are, in general, tolerated at greater
strength as regards the protein than are fresh milk mixtures, though in the average
child and certainly in those who have a tendency to fat indigestion, it is far safer,
in my opinion, to make a rule of keeping the fat percentage lower than 3 per cent.
and to avoid the use of full cream strengths for the first 2 and perhaps 3 months.
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Under such circumstances one of the half-cream preparations is better used as a
routine and the extra caloric needs made up by addition of sugar (in the form of
lactose or dextrimaltose), though the sugar percentage of the milk ordered should be
ascertained before extra sugar is prescribed since too big an addition may cause
diarrhoea. Alternatively if it is desired to give rather more fat than the half-cream
contains, one may prescribe Glaxo i-cream or Lactogen or else a somewhat greater
dilution of a Full Cream milk than the standard one, e.g., 2 drachms vice 3 drachms
of powder to 3 ounces of water, in which case sugar addition will be required.
Generally speaking it is unwise, in the case of babies in the first 2 months, to add
sugar to full cream milks at full strength for fear of causing loose stools.

Dried skimmed milk is unsuitable for feeding normal infants but is useful
in the treatment of digestive disorders, especially when the tolerance for fat is
decreased, as a temporary measure before returning gradually to the safest
strength of milk, i.e., half-cream. The latter is also invaluable for complementary
feeding or if weaning has to be completed at an early age. In all cases the change
from half- to full-cream must be made gradually.

In the small puny infant of a few weeks old, whether premature or not, half-
cream mixtures are often satisfactory from the first but if a weaker milk (i.e., con-
taining less fat and less protein) seems desirable, Frailac may prove very successful.

It has been recognised in recent years that acidification of milk is often of
advantage in diarrhceal conditions and it is particularly easily prescribed as acidified
dried milk; in fermentative diarrhoea, whether due merely to weakness of digestion
or to infection, it has established its place in treatment, though perhaps its merits
have been most clearly demonstrated in the latter class of case. Acidification also
often allows of the use of a stronger mixture than is possible when acidification has
not been made. Lacidac (half-cream or skimmed) is one of the most easily diges-
tible forms in which milk can be given; the acid taste is not resented after the first
few feeds by most infants, who will take it readily if sugar is added. The skimmed
form is one of the best methods on which to restart feeding after a short period of
starvation in Summer diarrhoea. Alternatives for use are special milks of rather
a different constitution but containing lactic acid such as Eledon or Protein Milk
(Mead).

When recent observations on anaemia suggested how easily Iron deficiency
can develop in the first year of life, a safeguard was soon forthcoming against this
in the form of a full cream dried milk called Hemolac, though actually it has
been shewn that roller process milk contains more Iron than fresh milks.

A recent addition to dried milks of a special type is Allergilac (Cow & Gate)
which has been prepared, as the name suggests, for use in allergic subjects, especi-
ally for eczema subjects and for those infants who cannot tolerate ordinary milk,
fresh or dry, in any form without vomiting and the development of urticaria. This
milk is of half-cream strength and is acidified with hydrochloric acid, the albumen
having been removed. It is still under trial but results so far suggests its great
value in the second class of case and that it at least causes some improvement in
the skin condition in infantile eczema and in the loose stools that often accompany
it.

It will be seen from this short summary of the uses of dried milk that a large
selection of them is available, both simple products of different strengths and others
designed for special purposes and that one would not therefore need to look beyond
them for treating any class of case, whether well or ill. Yet it would be difficult
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even now when they have been in use so long, to state exactly what position they
do occupy in infant feeding in the minds of those specially interested in these
problems. It is probably true to say that few doctors preach or practice feeding
solely on dried milks, but that the majority do use them in some way or another.
Many make a practice of using half-cream milks with added sugar for the first
2 or 3 months of infancy, replacing this where advisable for the next 2 or 3 months
by a full cream milk and finally aiming at changing over to fresh milk by the time
the child should normally be weaned. This kind of procedure seems to me to suit
as well as any other the needs of Infant Welfare work. Whether it is the convic-
tion that fresh milk is, owing to its supposed better vital properties, the ideal
always to be aimed at, whether it is the inability to discard conventional procedure,
or whether it is the idea that dried milk seems unpalatable as the child gets on,
which prevents dried milks being prescribed more often as late as the eighteenth
month, it is difficult to say: but the fact remains that it is nearly always omitted
by the ninth month.

In any case it is obvious that dried milks do and should play an important part
in infant feeding to-day and it is worth the while of every doctor who has children
under his care to appreciate how and why they differ from fresh milk, to know the
various forms in which they are available and to work out for himself first-hand
the question of what place they should fill in infant feeding and so help to form a
consensus of opinion on this matter and as to how far their introduction has gone
or will go to simplify the problem of a good milk supply.

MODERN IMPROVEMENTS IN OBSTETRICS.
McKIM McCULLAGH, D.S.O., M.C., F.R.C.S.,

Senior Obstetric Slurgeon Citv of London Mllaternity Hospittal.
There have been a great number of small and a few large advances in the

practice of obstetrics in the last 20 years.
The following is an enumeration of a few of these changes.

Tears of the Perineum.
The old custom of suturing tears by deep through and through stitches of

silkworm gut is disappearing and is being replaced by more efficient suturing with
catgut usually No. 3 twenty day.

It is essential to insert at least one buried suture for every superficial suture
and to insert the deep suture under the skin edge so as to bite in laterally after the
retracted levatores ani muscles.

The result is a tnore efficient union than can be got by silkworm gut, muclh
greater comfort for the patient and the elimination of the fear of having pain when
they are removed as the catgut sutures are absorbed.

The Fowlers position is then not so uncomfortable if catgut sutures are used.

Episiotomy.
Before making an episiotomy wound two or three sutures should be inserted

around the end of a tongue spatula or the blades of a scissors inserted along the
inner wall of the vagina.

The ends of the sutures are gripped by forceps and the incision made in the
gap between the entrance and exit of the sutures.
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