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Tn tropical countries it is a very common occurrence 

that white women cannot nurse their babies themselves. 
As indigenous nurses generally cause almost intolerable 

trouble, it is necessary in these cases to look out for 
a proper substitute, and cow's milk is of course the 
first substitute to be taken into consideration. 

Undiluted cow's milk however is imperfectly digested 
by a nurse-child, its caseine coagulating in the stomach 
into big compact lumps, whereas human milk forms 

only light flakes. The fault may be corrected by 
diluting the cow's milk with a great quantity of water, 
but a mixture thus composed not being sufficiently 
nutritious, the child will surfeit the stomach and yet be 
under-nourished. 

Evidently it will be better to dilute the milk with a 

liquid, which 1? prevents its curdling into big lumps, 
and 2? is by itself a good nourishment ; acting in this 

way, we do not force the child to absorb too large 
quantities of food. Experience has taught me that 
this intention may be realised by making use of a 

properly prepared emulsion of the seed-kernels of 
Canarium commune L., a tree which is very common in 
tropical parts of Asia, and bears the Malay name of 
kanari. It is cultivated in Travancore, South India. 
The fruit of Canarium has a soft outer shell and a 

hard triangular inner shell, comprising one or two seeds 

resembling almonds. 
The seeds to be used must be ripe or nearly ripe, 

which can be judged from the solid consistence of the 
kernels, the brown colour of the seed-coat and the black 
colour the fruit-shell possesses or at least is about to 
assume. The seed-coat of unripe seeds is pale-reddish 
or white, its contents being weak, watery and poor in 
oil. 

To obtain the seeds, the soft part of the fruit wall is 
removed?which, especially after moistening with water, 
affords 110 difficulties, ?whereupon the hard inner 
shell is broken up by aid of a hammer or a stone. 

In order to keep the fruits sound for a time, they 
ought to be thoroughly deprived of the outer shell, 
which otherwise would soon putrefy and grow mouldy. 
Thus treated, the fruits may safely be kept for a long 
time. 

The chemical composition of ripe kernels was stated 
to be as follows :? 

Fresh. Dry. 

21-3% Water. 
59 5% 75-6?/; Oil. 

11*44% 14*5% Albuminous matter. 
1 % 1*2% Soluble Carbohydrate. 
0-3% 0*4% Pentosan. 

0-9% 1'1% Cellulose. 
321% 4 08% Ashes. 

97-67% 96-88% 

As might be expected, the kanari-emulsion does not 
contain the whole of the nutritious substances of the 

kernels, part of them remaining in the expressed mass. 

By some experiments it was stated that, if the 
treatment is performed without special care, about 
15?20% of the oil, 25?30% of the albumen and 20?30% 
of the ashes are retained. Is'ow it is obvious that, 
with regard to the composition of the mixtures, we 
have only to reckon with the extracted portion of 
the constituents. So, for practical purposes, we may 
estimate the amount of albumen at ir44x0-7 = 8%, 
that of oil at 59'5 x 0 8 = 50%. 

Fresh ripe kernels, pounded with water, give, like 
almonds, an emulsion, wherein the oil is kept in 
suspension by the albumen. Such 'an emulsion, with 

milk-sugar dissolved in it, is to be added to cow's milk. 
To prepare the emulsion, firstly, the seed-coats are to 

be removed?which may be easily done after soaking the 
seeds a short time in warm water, which should not be too 
hot,?after which the white kernels are washed with fresh 
water and, after adding the milk-sugar, are very finely 
pounded and rubbed down into a paste-like mass. 

This mass is to be carefully mixed at first with little, 
afterwards with gradually increasing parts of the water. 
After being strained and squeezed through a piece of 
thin cotton ?previously washed in boiling water,? the 
mass is rubbed and mixed with water in the same 
manner a second time and strained again, whereupon 
the treatment may be repeated a third time The white 
emulsion is mixed with the cow's milk and the mixture 
is sterilised in a clean bottle by immersing it into 

water, which is kept boiling for ten minutes. 
Of course the use of a Soxhlet apparatus is to be 

recommended, which enables us to sterilise the food for 
24 hours all at once. 
In the course of the day a thin oily layer will rise to 

the surface, but by shaking a little, it may be easily 
mixed with rest of the liquid ; there remain only a few 
little flakes, which attach to the glass. 

It is preferable, after sterilising, to remove the 
bottles from the hot water at once, and to keep them 
in a cool place, instead of allowing them to stay in the 
kettle and to be cooled slowly in the course of some 
hours. The sooner the mixture gets cool, the smaller 
the chance of its turning sour, in which case white lumps 
are formed in the liquid and the latter may not be used. 
As to the proportion of the constituents of the 

mixture, there have been composed prescriptions for 
different ages of the child, viz., as follows : 

For each lOOcc. of mixture : 

I. Up to the age of 1 month : 25 cc. of cow's milk 
and 75 cc. of emulsion, prepared from 7*5 gr. of kanari 
and 3-75 gr. of milk-sugar ; 

II. From 1?4 months : 40 cc. of cow's milk and 60 cc 
of emulsion, from 6 gr. of kanari and 3 gr of milk-sugar ; 

III. From 4-7 months: 60 cc. of cow's milk and 40 cc. 
of emulsion, from 4 gr of kanari and 3 gr. of milk- 

sugar ; 
IY. From 7?9 months : 75 cc. of cow's milk and 25 

cc. of emulsion, from 2 5 gr. of kanari and 1*25 gr. of 

milk-sugar; 
In English weights and measures : 

For each pint of mixture : 

I. Up to the age of 1 month : 5 fl. oz. of cow's milk 
and 15 fl. oz. of emulsion, from 1 oz. 3 dr. of kanari and 
5*5 dr. of milk-sugar ; 

II From 1?4 months : 8 fl. oz. of cow's milk and 
12 fl. oz. of emulsion, from I oz. 1 dr. of kanari and 
4'5 dr. of milk-sugar ; 

III. From 4?7 months : 12 fl. oz. of cow's milk and 
8 fl. oz. of emulsion, from 6 dr. of kanari and 3 dr. of 

milk-sugar ; 
IV. From 7?9 months : 15 fl oz. of cow's milk and 

5 fl. oz. of emulsion, from 4 dr. of kanari and 2 dr. of 

milk-sugar. 
After the age of 9 months cow's milk is given without 

any addition. It is recommendable, not to perform the 
changing of proportions in one day, but gradually 
within some days. Should the new prescription appear 
not to agree quite well, the previous one should be 

continued for some time. There is no reason for any 
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anxiousness in such cases on account of the deviation 
from the figures given above, as it is easily to be under- 
stood that the development of one child cannot at 

every time keep pace with that of another. Upon the 
whole, those figures are not at all to be considered as a 
rule that does not allow any exception, but only as a 

guide to be used with judgment. 
With the aid of the above given figures the cons- 

tituents of the kernels, and accepting cow's milk to 

contain albumen 3'55, fat 3*69, milk-sugar 4 88, ashes 

9*71%, we state the composition of the mixtures I?IV 
to be about:? 

Water. Albumen. Fat. Sugar. Ashes. 

I. 88-47 1*49 4-67 4-97 040% 
II. 88-21 1-90 4 47 4-95 0-47 ,, 

III. 87 86 2-45 4-21 4-93 0-55 ,, 

IV. 87 6L 2 87 4-91 4'91 0 60 ? 

The composition of human milk is known to be 

extremely variable. According to Koenig, 200 analyses 
afforded the following average :? 

Water. Casine. Albumine. Fat. Sugar. Ashes. 

87*41 103 1'26 3-78 6'21 0-31 % 

2*29 % Albuminous matter. 

Comparing these numbers with those of our kanari- 

mixtures, we find that the latter have a surplus of fat, 
which is however balanced by a deficit of sugar. With 
the prescriptions I and II the amount of albuminous 
matter is inferior to that of the average for human milk 

However, taking into account that this average is 
contributed to by the very high figures of the first few 

days after the birth, we may readily admit the amount 
of albumen to be quite sufficient on the whole ; 

gradually increasing from I to IV, it forms a regular 
transition to that of undiluted cow's milk. Perhaps 
there might exist some fear on account of the relatively 
great quantities of fat the mixtures contain. Ex- 

perience has abundantly proved however the kanari-fat 
to be perfectly and easily digested. 
For the rest there may as well be administered 

mixtures of a somewhat different composition, contain- 

ing fat to a smaller amount, f.i. 
for each 100 cc.: 

I. 25 cc. of cow's milk and 75 cc of emulsion, from 
5 gr. of kanari and 5 gr. of milk-sugar ; 

II. 40 cc. of cow's milk and GO cc. of emulsion, from 
4 gr. of kanari and 4 gr. of milk-sugar ; 

III. 60 cc. of cow's milk and 40 cc of emulsion, from 
3 gr. of kanari and 3 gr. of milk-sugar ; 

IV. 75 cc. of cow's milk and 25 cc. of emulsion, from 
2 gr. of kanari and 2 gr. of milk-sugar. 

Or in English weights and measures : for each pint 
of mixture : 

I. 5 fl. oz. of cow's milk and 15 fi. oz. of emulsion, 
from 7 5 dr. of kanari and 7*5 dr. of milk-sugar ; 

II. 8 fl. oz. of cow's milk and 12 fi. oz of emulsion, 
from 6 dr. of kanari and 6 dr. of milk-sugar ; 

III. 12 fl. oz. of cow's milk and 8 fl. oz. of emulsion, 
from 45 dr. of kanari and 4 5 dr. of milk-sugar ; 

IV. 15 fl. oz of cow's milk and 5 fl. oz. of emulsion, 
from 3 dr. of kanari and 3 dr of milk-sugar. 

It may be mentioned here that a part, or even the 
whole of the milk-sugar may without objection be 
replaced by pure cane-sugar. 
The kanari-mixtures have originally been used as an 

imitation of " Lahmann's vegetable Milch," a prepara- 
tion from almonds and nuts, which enjoys a well- 
deserved good reputation. 
Ever from the beginning the "kanari-milk" has 

proved an excellent substitute for the natural food: 
not only did sound children thrive on it most pros- 
perously, but especially in the many, often very 
serious cases, where it was administered to weak 
babies, even to those who had fallen away to a dis- 

quieting extent on account of their being unable to 

digest any other kind of nourishment, the kanari- 

emulsions agreed perfectly with the little patients 
and caused a strikingly speedy recovery of the sick 
bowels and a regular, normal increase of weight. 

It is now some 12 years ago that the favourable 
results obtained with the aid of this nourishment 
were for the first time recorded in Geneeskunding 
Tijdschrift voor Nederl. Indie (Dutch East-Indian 
Medical Journal). Since that time the kanari-milk has 
come into practice more and more in Netherlands 
India, and it may be said that it has generally been 
approved by those who made use of it. 
Some experiments were made in order to find an 

explanation for the obvious favourable influence of 
kanari-emulsion on the digestibility of milk. 
From a rennet-bag of a calf the mucous membrane 

was scratched out and macerated with 500 cc. of 

hydrochloric acid (1*2 per cent of HCl) Addition of 
1 part of the liquid thus obtained to 30; parts of a 
kanari-emulsion causes to separate in the upper portion 
of the liquid a white secretion, which does not solidify. 
Cow's milk on being treated in the same manner affords 
a secretion consisting of solid white lumps, which 

gradually sink to the bottom. 
Two liquids were prepared: I of cow's milk, diluted 

with half its volume of water, and II a mixture consist- 

ing of 2/3 of cow's milk and 1/3 of kanari-emulsion 
(1-15, with 5 per cent, of milk-sugar) ; 80 cc. of either 

liquid, additioned with 2*5 cc. of the rennet fluid at 

37?C, were held at this temperature in high glasses 
for some time. Both of them coagulated. I gave a 

tough mass with some watery liquid above it ; II 
formed a flaky secretion in the upper layers of the 
mixture and beneath it a cohering coagulum, far looser 
and weaker however than that of /: a glass-stick, 
which in I could only be pushed unto the bottom with 
some effort, scarcely met with any resistance in II. 
After one or two hours the mass in I could only by 
strong shaking be divided into big, tough lumps, 
whereas the substance in II was easily separated by 
shaking into flaky fragments. 
Under the microscope, by feeble magnification, the 

milk-coagulum shows a dense material, consisting of 

very small globes, that of kanari-emulsion proves 
composed of much larger, not cohering globes : in the 

coagulum of the mixture the dense mass from the 
milk is seen streaked here and there by series of kanari- 
globes. 

If good fresh milk were not available, kanari-mixtures 
could be prepared with condensed milk. Condensed 
milk is made by evaporating milk either without any 
addition or with cane-sugar. If a milk belonging to the 
former class is to he used, the indication for diluting 
the milk as prescribed on the label is simply to be fob 
lowed up, whereupon the solution may be treated as 
mentioned for fresh cow's milk. 

As to the condensed milk prepared by evaporating 
with cane-sugar, there are several brands of different 

composition. In Java the products of the Anglo-Saxon 
Condensed Milk Co. and that of Nestle's Condensed Milk 

fo., are chiefly used ; they do not differ much from 
each other. Diluted with water only, as is often done, 
they form a solution that contains either too much 

sugar or too much water for the purpose here in view. 

By making use of kanari-kernels, the fault may be 
corrected in some degree, although the possible variety 
in the composition of the liquids is far less than in the 
case of fresh milk. 

Only two mixtures are to be recommended : /for the 
first 3 or 4 mouths, //for the time afterwards. 

To be taken for each 100 cc.: 

I. 10 gr. of cond. milk and 7'5 gr. of kanari ; 
II. 12*5 gr. of cond. milk and 5 gr. of kanari. 

Or for a pint : 

I. 2 oz. of cond. milk and 15 oz of kanari ; 
II. 2*5 oz, of cond. milk and 1 oz. of kanari. 
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The composition of this mixture : 

Water Albumen Fat Sugar Ashes. 

1. 87 89 1-46 4-82 5*48 0'35% 
II. 87-50 1-48 3 84 6-?o 0'33% 

is at any case more favourable than that of aqueous 
solutions of condensed milk only and undoubtedly the 
kanaii-emulsion will, here too, exert its useful influence 
on the digestibility of the milk. I must acknowledge, 
however, that I have no experience about the applica- 
tion of condensed milk-kanavi-mixtures. 


