






































18 Mrr.K TrlE rNDrspENsABr,E l'ooD FoR. crrrLDREN

fn large cities. or rvherever else it can be obtainecl. certified raw
milk or mlit< of irade A qualitv that has been Pasteurized shouid be
purchased for infants. in sniatt cities, if the milk is not sradecl,
information regaldins dairies mav be obtaincd from the lccal board
of health. fn--torvns-ancl srnall 

"cornmuni+,ies 
a r.isit to the clailv

should be made by the householcler personally. Bottled milk should
r lu 'ays be used.  as ' (d ippecl ' '  mi lk .  c l  ispensed f rom I  hrge contu iner ,
is  an unsafe fuod for 'younc chi ldren.  \ \ 'hcn mi lk  is ' r rsed on the
premises rvhere it is plbduced it should be kept in sterilized bottles
or jars. The essentials of the care of milk both in the dairry and in
the-home are to keep it clean, cool, and coleled (10t).

In genelal oniy tlie milk of a tuberculin-tested, heatrthy, well-eared-
for herd or single corv should be used. Hercl'milk t"eirds to varv
less in its character than the milk of a sinsie cow. and is nreferabie
for infants if other conclitions are equal]- I{ilk' relative^iv lorv in
lrntterfat is generallv better for in{anis. and the remor-al of I or 2
olrnces of cream from-the to;l of q quart by means of a eleanr dipper
easiiy adapts milk of high butterfat content for thcir use.

It is very diflicult to obtain a constant supply of raw rnilk in a
state suitable to be fecl to an in{ant (110), foi.even under the best
conditions any milk may bccome contaminated accidentally. Milk
fit to be used raw must be produced under conditions whiCh insure
rigid scientific inspection of the dairy, the cow, the rnilkers, and the
utensils and supervision of the care given to the milk (102) (103)
and which allow the milk to be useci in a relatil,elv short time after
it is produced. Certifiecl raw niiik can be obtained in large cities,
but only at a price prolibitive except to families with incomes far
above the average. "In large cities-where milk has to be furnished
to thousands of infants, where it has to be supplied from a large
number of dairies of all sizes so that adequate inspection is difficult,
and where.it has to be transported long distances and kept for a long
time-ordina,ry rartr milk is^not a safe food for infants.-

PASTEUBIZED MILK

Pasteurization of most of the milk for infants and chrldren which
is supplied to cities and to'wns therefore becomes a necessity. Such
general Pasteurization of rnilk does not eliminate the need for great
carc in  the product ion and handl ing of  mi lk ,  but  i t  pror i t le 's  an
additional sa^feguarcl for milk which-must be transported long dis-
tances. Pasteurization of milk does not justify the use of litttry
millr; neither does it take the place of heating rnilk again before ids
use by infants. I]ut in some small cities and towns the conditions
of production are so insanilary that Pa-qteurizttion is dorrbl.y neces-
sary if the milk is to be used flr children. Pasteurization shbrrld be
regarded as an additional factor of safety in caring for clean milk
and not as a cloak to coyer dirtv millr. Pasfeurization is the best
method at present available {or obtaining safe rnilk on a large com-
rnercial scale (108) (111) (112) (113). 

-Most 
public-health iuthori-

ties consider Pasteurization necessary in order to prevent milk-krorne
epiclemics of disease (114).- 

lVhen milk is Pasteurized it is generally heated to 145o F. (about
63" C.) ancl held at ihis ternperature 30 minutes (111). This process
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MILK TEE INDISPENSABLE FOOD FOR CHII,DR,EN 19

when done bv the best commercial methotls (112) destroys a large
nercentase of the bactelia in milk and considerably delays its sour-
itts. Viiamin C and the calcium salts of milk are thought to be
afflcted aclversely by Pasteurization. Th-e.-imporbant result of
Pasteur izat ion is" thal  i f  proper l .y  done i t  k i ] ls  anv d isease gelms
present .  such as L l te ger i r rs  

'o f  - t r tL . ,erculos is '  
d iphther ia.  tvphoi '1'fever. 

sentic sole throai, or scarlet fever. For thii reason to renrlel'
milk a safe foorl Pasteu'rization is carried orrt to sorne extent in the
majority of United States cities of 10,000 inhabitants or more.. .and
90 

"per 
ient or more of the milli that is used in tlie 12 iargest cities

is Fasteurizeci (11J). The average cost of- I 'asteuriziirg rir i lk lvas
estimated in tgi: l-t+ to be 0.313 dent a gallon (11i). Pasteurizecl
milk is not sterile, and it rvili not keep unles,s q11c\ly cirillee'l and
hcnt  c [ i l le t l  unt i l  r rset l ;  an, l  for  ch i l t l i t 'n  i t  s l rould l re used f  i th in
3t i 'horLrs af ter ,  l - re ing l ' ts terr r ize, l .  - [ [ t - i re  generr t l  - - r tpe1r- is ion h1 'Statc
and municipal auii iorit ies of PasteuriZation of l i i i lk wtrulcl tentl
iurther to eiiminate tlefects in thc altpalatus and rnethods emploved.
?I i6-1 ar i , l  to  c i , .o  t l t .  t * l r l ic  a qood a i rd r r r r i f , . . r r ,nr  rn i l l<  supply ' (1 i7) .'  

Er jen \ \ ' l ren ' rn i lk  is  pro, lucer I  r rndel  apparent ly  per fect  c t inr l i t ions

t l r r  noss iL r i l i t v  o f  ba , l t e r i : t l  c , l n tam ina t l on  can  r ro t  l - r e  e i im ina ted .
I : r , i , i t , r r r i , . s  a , . *  f r c , l r r en t l y  repo r . t ed  j n  wh i c l r  t J re  i n f cc t i on  h l s  bee t t
t r . u r . e , l  t o  r r  s i  ns t l * , l i r i l i ' .  even - to  a  d r i r . r ' t v l t i , ' l r  ca l r t c  r rp  t o . t he  l r i g l r es t
requirements for nri l l i  plo,lttctir,a. an.l occasionally to a dailv rvhere
the miik rvas Pasteilr i ied. thougli "no epidemic of clisease has ever

been traced to properly Pasteirrized milk' '  (1LS). Ifurtherrnorer
t |ansuo| t in : t  ani l  l iep ing r t r i l l<  increase the t l r r r rger  of  bacte| ia 's
n ru l i i j , l v i r r g  t u  i r  t l i t i r g t l t ' o t i s  e r t c t r t  Le fo re . . i t  i s  r t sc t l .

Foi i l iese j 'eir-qotls t ire heating of nri lk sulicientl} '  to insure the
kitl ine of bactelirr orclinarilv 1-u'esent is nori- gcneraliv loirsidercd
a rrisJ l)recarrtion to bc tnken in the horne bcfore Yoiinrq chiidrcn ale
fed miik eitirer raw or Pas'"eurized' even of gracle .\ qnaiity.

PREIJARATION OF }IILK

The necessity of heating milk to mal<e ii a safe food before giving
it to infants plesents several proi.rierns, as the telrperatures ant.l
methoris usecl fo tlestroV bacteria Lri-;e other elTects aliso on the milk.
A t  o r re  t i r r r c  l r e i r t i ng  n i i t t <  was  he ld  l o  c l ' r ange  i [ s  f o , , d  V i t l ue  i n  no
vav  (1 lU  ) .  Re { ' en t " \ r o t ' k  on  t l r e  e { fec t  o f  h i g l r  t e rnpe r i l t l l r es  on  l he
acc"e"ro ' 'y  foor l  f rc tors in  mi lk  hus necc.s i t l tcd sonre change in t l r i .
op in ion " (19U) .  \ - i t am ins  A  and  B  se* tn  t o  s t t f f e r  l i t t i e .  i f  a r r v .  i n
tiie heatiDc of milli. There is consiclerable evidence rIo\Y that the
antiscc-,r 'buiic vitarnin (ritarrrin C) is the le:rst stable of the:rccessory
food fzrctcirs ancl that it is iniur.etl in general by heat. oxiclation, aird
aitioti/nt;on. 

'f i ic degree of i ietit and?he lengtL of t ime it is apfl ied
both aifect the arnount of iniury. These conditions also cause
changes  i n  t l r c  p l l r ' = i ca l  l nd , ' l r c t r r i ' ' a l  p l opc i ' t i es  o f  m i l k  t l r n i  n r : r ; '
dc t i n ' i t c l v  i n f i r r en , ' e  i t s  phv . i o l og ie r l  v r l r r e  t ' o t ' a t t  i n f : r n t .

Steril ization of niUi r"quilei more heat than any other process.
Mi lk  boi  le t l  ( l rcr t r . r l  to2I !5 I r . )  is  of ten spcken of  as ste l i l izer l  rn i lk .
Iloweler. miik is not sterilized-that is, freerl from all {orrms of
living organisms-unless it is subjected to this high temperature
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20 MILK TIIE INDISPENSABI,E FOOD T'OR CH]I,DREN

for an hour or rnore on several successive days. BoilinE for fil-e
minutes cloes kill a1l ordinarv bacteria and does render miik for all
i r r t t 'n ts  and purposes a ster iLe food.  I f  therc is  an; 'quest ion whether
nrilk is conttrnriratecl, thrs rnethocl should be used.-

Ali methods of heating milk probably influence the destruction
o{ vitamin C, although holding milk at a high teinperature rvhile ex-
posed to air seems to be more destructive fhan bringing it to a deglee
of heat e'r.cn higher but not holding it at that timp"erature. Ililk
heated to iust belorv tire boiling point, and even altowed to cool in
t l r e  a i r ,  &  p l ' ocess  l ' h i t . h  s r r t rm i t s ' i t  t o  a  t empera t r r r t ' o [  212 '  F .  t o
I i6 '  I f .  f9 i  : ,y ,  ur inutes nas found b; '  cer ta i  n  Engt ish invcst igators
to suffer little leduction in its antisc6rbutic value-(124). Aq-iile of
rnilk aiso tencls to clestrol, vitamin C (125). Since the vitinrin C
content r.rf milk rnav var'Sifrorn poor to'goocl (see p.4) it is,.rniver-
ra l lv  accel i ted that '1 i re ant iscorbut ic  v i tarn in s l rouid be providet l  in
t i re  i 'o l ln  of  o l rngc j r r i t . r 'or . tornato ju ice for  a l l  in fants no rnrr t ter
l l o r v  t hc i r  m i l l <  i s l r r ep r r l e , l .

In addition to 
^heating 

mill< to insure the kii l ing of pati iosenic
bactei'ia manv author.itles recommencl cookirrs ir to iicreasi its
ciigestibility. 

''Ihe 
ireaiinrl o{ milk c&uses i:iefinite phvsical or

cheruical changes in its prote:rr, fat. lr ineral, and grrs conteht (126).
Flig.lit charrges- occu_r in miik heated to temperatuies lorver than tlie
Lroililg point,^bri-r the_most clistinct changes result from boiling it.
,\s a rosult of thesc changes the milli becomes more clisestible'but
a lso rnore con- i ipat iug.  Th, '  cr r l t l  o f  nr i lk  r i 'h ic ] r  has"  been srr i . r -
jei ted to a liigh trmperature forms a fine, easily broken dolvn ciot
irr tirc, stonrut.lr (ItTf. 'I'he lonser milk is cookecl tlie liner and the
mole cligestible the crrld (128). Pasteurized urilk is no mor.e
digestible. than rau' rnilk. Scaided milk mal' be sliglrtiv ulore so,
rvhereas boiied rnilk is deRnitely rnore diqestible tiran 

"r'arv 
milkl

I.)raporatecl rnilk (rvhicir has been cooked an hour) and dried milk
ru ' c  t Le  t i t os t  r l i ses t i b l e  o f  a l l .  (See  pp .  - . )  ' , f h i s  rnod i f i r . a t i on  o f
the casein or crii'cl of cow's rnilk'to rincler ii more like the curcl of
human rnilk aird thelefot'e rnorc digestible can be br'ought about in
other rvavs than brr heat, such as acidif ication.

In heating milk in tlie home for an infant the points to be con-
sidered in ihe selection of a method of prepai'ation ale, first,
rvhether the milir is made safe I second, n'hetlier it retains as nearly
as possib le i ts  or ig ina. l  churncter  I  nnd,  th i rd.  rvheiher  gr .eate-r
d icest ib i l i tv  of  lhe crr r t i  is  ner ,cssar \ -  for  the in fant .

Scalding is an casv ancl quick ri-ay of rcnilering milk safe. It
calries the process of-stelilization one step further ihan Pasteuriza-
tion but not so far as boilirig. It talies only a ferv rninutes, but the
n r i l l r  mr rs t  be  r v r t t ' l t e r l  i n  o r r l e r  t h l t ,  t l t e - sea l r l i ng  l l o i n t 'mav  be
recognizcd. 'Ihe scalding or sirnmering of milh consists in hedting
it over n fire in an opcn pnn, preferably tin oL enamehvare. until i.-t
purls or bubbles arountl the edge nnd steams in the middle" At
this stage and before it boils it reachcs a ternperatule of 16?" F.
to 185'  F.  Ab these lemperatures the gernrs of  d iseuse ord inar i ly
found in milk are destroyed. (The ternperature r.aries v-ith th"e
size of the pan and the amount o{ milk being treated and the
altitucle.) The reduetion of bacteria has been found to be some-
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.}IILK I]EE TNDISPENSABI,E FOOD TOR, CETILDREN 2I

what gr"eater by scalding tiran by Prsteurization- (1?9). Because
of the'lorv teniperature-nnd the- sh,rlt tirne of heating. scaltling
prob*bly brings about less clestluctioir of vitamin C than any other
hethotl"of healine. 'Ihere is saicl to be le-.'s loss of sc'hible pt'otein,
fat, and salts in scalciinu mill ' tir:rn in iroilins it (130) (i31). .'I 'here
is no change in taste iir scalded nrilk, anci. it lias no' constipating
efiect. The culd o{ scalcled milir is niore digestible tiran that of
ra\\' rnllli.

Ccoi<ing in a double boiler brings milk to a ternpelatrtle just a
little below boiling. IL takes mole time than scaiding ol boiling,
but the milk does liot need to be n'atched during tlie n-hole periocl.
Tlie mili< is placed in the top o{ a double boiler over cold l'ater
and is  t ig l r i . lv  covet 'ed.  T l re rvater  is  heatcd,  an, l  a f te l  i t  l - ,eg ins
to boil tlie rnilk is allowecl to cooh from 6 tc 10 minutes or longer
if greatel rnodification of the curcl is desired. The gelms of disease
are" clestroyed, anrl the casein curd becomes Inore digestible than
t l rat  of  raw mi i l<  t l rough less so t l ran that  of  nr i l t<  l ;u i led in  rn open
sal lcepnn.  Vi tumin C is  par t l .v  destro; 'ed,  the antot tnt  of  destr t rc-
t ion r :ar . f  ing rv i th  t l re  lnngth of  the cooking.

Cooking milk at a boiling ternperature (212" F. or lol'er in liieh
altitutles) is a simple ancl quick metirod of pleparation. 'Ihe milk
is  p laee, l  in  an oPen s&ircel )an,  and i t  l t i l l : t  l ;e  t ' l t " l tcd c losely unt i l
i t  bo i ls .  At  t l r is  pt , in t  i t -nrry  l . , r '  taken r - r lT t l re  f i r 'e .  or  i t  ma.v be
allorved to boil tot 2 to 10 minutes' Care must be tahen tirat it does
not buln. By this method the germs of disease ordinalily found
in mjlk are destroyed. and the casein curds when formed in the
infant's stornach b'ecome soft and fine and inuch more digestible
than those of lal' con-'s milk, rvhich are often large. thick, or tough.
The antiscorbutic vitnmin is partly destroyed, the degree of destruc-
tion depencling on tlie lengtli of the cooking' To supply. this vitamin
to the infant'orange juice or tornato juice should be given.

CANNED MILK

In large areas of this country there are stiil no nilch cows. In
these and.other large areas, including some big cities, it is becoming
ilcreasinglv difficult to obtain a good grade of bottied milk, raw
ol  Par tc i r l ized.  at  a p l iqe that  can be paid b1 ' t l re  average parent .
The clangers and deiavi in tlrnspoltation, the difficulties of clis-
tributing rnilk ralridl.y'and keeping it iced, and the exliense of rapid
transrroitation, distribution, and refrigeration are srrch that the
quest ion of  eanned mi lk  for  in fant  feeding is  forced on the at ten-
don of the public. Milk in a condition allowing safe transportation
for long distances is a necessity if t lre children of evcn continental
Unitecl*States are to be fulnished their needed allorvance. Ilawaii
(132) .  Pol io  Rico (133) ,  the Phi l ipp incs (134) ,  and cr-en Alaska
i13l,i . l"rr"nd velv Iargcly on importation of canned mill< to nourish
thei r 'c l r i l , l  po1,u lat i , ,n . -  In  the food cr is is  prec ip i ta ted by t l re  \Yor ld
War the t:nitad States l'as forced to consider the 'r'arieties and rela-
tive merits of difierent forms of canned milk in order to meet the
€mergency of helping to feed a large part of Europe as well as its
o'wn people.
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22 MILK THE INDISPENSABLE FooD FoB, CHIIJDREN

For in{ant feeding four kinds of canned milk are now available:
Propriettrry or pateit foocls. condensed milk (siveetened), evapo-
rated miik"(unsrieetened contlensed), dty milk or milk powder. Tt e
relatir-e merits of these forms rvitt b'e'ais"cussed brieflv. 

^

PROPRIDTARY OR PATENT FOODS

Proprietaly ol patent foods are of trvo tvpes. rrhich may be called
class A and class^B. Class A includes fo,icis havinq miili as one of
thei r  ingredients.  r rsual l l  in  t l re  form of  dry mi l l< ,  an. . l  c lass B those
havinE io mi lk  in  thei r "cornuosi t iou.

Class A foods may or may not afiord a completely balanced foocl
for an infant, but tiey all have the clisadvantage of being colsider-
ably more expensive than is necessary for an adequate infant food.
The foodstulTs in any ploprietslt' food can be purchasecl more
cheaply uncombinecl. 

- 
Tirese foodstuffs can be coinbined to meet

individual needs rnore jucliciousl5r than is possible b1' using proprie-
tary foocls olleled under tratle names for sener:tl use in infant feecl-
i"g. Sorne infants ha'r 'e been rearccl sricce"*{Lrl lv rrrr prtent foocls.
but nranv har-e bcen unnecessarilv sacrifiecl to tlie liit-or.-miss method
of plesci'ibins one arbitrary corirbination of {ooclstulTs to meet the
neeils of all iir"ants.

Class B foocls ionsist largely o{ combinations of sugar ancl starch,
rrhich are of no greater efficiency in the diet than certain flours,
cereals, ancl sugars pulchasable in bulk at a much lowel price in any
grocer'1,' store. Patent foods of this type shoulcl be used oniv in com-
bination u-ith cow's rnilkl tliet, rlle not comltlete foods rvithout it.
As modifiers of mitk or additionai foocls to be rised .with rnilk. thev
ale unnecessarily expensir-e.

coNDENSnD MILK (SWEE"ENED) (136)

I\rliat is coinonlv knox-n as t'conclensed milk " is srveetened con-
ciensecl milk. Er:aporatecl niilk is unsrveetenecl condensecl rnilk.
Conclensecl milk is usqrllly marle by heating fresh milk to a terripera-
ture of 180' to 200' F., rvhich de,strols mrist of tire bacteria, feast,
molds, ancl other orga.nized and unorganizecl fcrrnents, and facltitates
further plocessing. Cane -"ugar is then adclecl in the propor.tion of
abo.ut  13 or '20 puun, ls  ro c tc l i  1 .00 l roundsof  nr i lk .  ! \ 'her i the sugat
is  d issol le , I  i l re  nr i -s t r r re is  lun jn to vacuum pans rnd etauor.atet f  a t
a temperatule of 130o to 150" F. unti l the desireti conceirtltt ion is
reached. It is then coolecl and run into cans. It is not sterilized.
btlt it is plcserved by the high sugar content, about 42 to 46 per cent.'Ihe specific gravity of condensed milk is about 1.3. This specific
gravity is reached rvhen the ratio of concentration is about 2.33
to 1, or when about 2/3 pouncls of fresh milk ale reduced to 1 pound
of condensecl milk (137). Tlre proportions of milk fat and- total
milk solid-* are carefuiiv stipulatecl for every fonn of canned milk
bv Federal standards, and valiations in composition are much less
cornrnon than formerly (138).

Sweetenecl condensed. srveetened evaporated. or sweetened concen-
trated milk under Federal food and dius resulations must be 'i the

-=a--

I

_ >
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IITII.K TITE INDISPENSA-BLE FOOD }'OR CITiIJDREN 23
product resulting from the eyaporation of a consirrerrible uortion of
the rvrter from the n'hole. f lesir, clean, lacteal bec.etion obt:rine, l by
t l re corr rp lete mi lk i ; rg of  one or  more heal thv ( .o\ys,  p 'or ,er iv  fe , l  and
l iept ,  erc l r rd ing t i ra i  obta ined wi th jn l5  , i *ys l ,e forc ' , ,n , i  l t . r  . . i r . } -s
at ' ter  ca lv ing,  to  n 'h ic l r  sr rgar  (sucrose)  has been ar lc lcd.  I t  t ,onta i is ,
a l l - . to iera_nces being r l lon 'ed {or ,  lo t ' less than zS 1re '  t , r ,nr  of  to ta i
mt lk  sol rc ls  and not  lcss than 8 per  cent  of  mi l l<  fut  "  ( l i i l i ) .

s in . 'c  t l re  l reat  us,ed- in t l ie  ent i re process is  l re iorv the L,o i l ing y. ro int
ancl  s ince i t  is  appl ied for  a re lat ive l .y  b l ie f  t ime,  r l re  r r r r r , "  r .es is tarr t
fotm.s,of organisms may.persist, t lrough tlrey do not grow or rrrrrlt i l l ly
I r r  ml lk  pro l )er ly  se let . ted ln t l  properJy crnned.

l 'here is  exper i rnenta l  ev idehce-t l raf  the y i tamin r -a l r re of  coni lerrsed
nr i l l i  has srr f fered l i t t le  in j r r ry  i f  rny dur ing t l re  process of  er .u l , r , r .n-
t ion '  su l 'c  ant iscorbui ic  va jue (dr ic  to  v i i -arr r in  ?;  nus l r r ' t 'n  i ior rnd
to l ;e  reta ined in conclensed nr i lk . '  r ts  presencc r le l rent ls  t i l0)  ( r .+ l )
pa r t l y ' o1  t h9  an t i sco r .bu t i c  va lue  o f  t hp  raw  n r i l k ^ r r se , l  f , r . , , o , , , , , , , g .
The antiscorbutic value of the rarv milk depends in turn 'pon tlie
feeding o{ the corv (Table 1).

Condensed rnillr ii a semiiluid substance, _r,er;. sweet, ancl it is put
on tlio market in cans of varying sizes and pii.es. itr high 

",rgu.coltert P; nt' i icall; '  prevents its freezing in tl i lsportation. if ,no,l"
pt ' r . . ,per ' [ r ' .  i t  \ \ ' i l l  l<ct 'p  wel l  unt i l  opened,  but  j t ' is  l - r t 's i  n 'hcrr  f i ' ts ] r .
L)rrcc openerl it t i 'nds to spoil. and it should lrc kept icerl anrl rrsecl
rn a \-el 'y tew days alter oponrng.

sweetened condensed milk w;s the first form of canned ririli< put
on the rnarket. The early Freneh inventions along tiris line. rrr.e
than 100 yeflrs aqot are sald to have been called foilh bv Nan6leon,s
efforts to obtrin a milk that coulcl be tr.ansported foi. tire rrs'e of liis
armies. rt is interesting to note here that dannins milk fi".i b."u-u
a successfrr-l businegs in the United States becalse of the 'r.oblem of
the uro i rer  nor i r ishment  of  the sold ierc of  the Nort l r  l l r r r . ing the
civii l\-ar. itilk was rlemanded ih"i*."ra r--.-"ri 

""L.isiiT" 
b"rk

for transport?.tion and that rJou_ld keep during transporta?ion. r'he
condensed-nrilk brisiness received a trrmendoui irnpetirs at that time.
. During the \\rorld war the demand for c*nned inillr again b".u*"
iT:rl:"j,.,un* its producrion,,espeeially -for gspg{t. n.as greatly
strnlulaled. -Ejnormous exportat ion of condensed milk tor, [  n1"."  

."
1918 and 1919. and exportation is still far above pre-\I-ar fig.i;..

srveetened condensdd milk has been used i" trr6-fu*ai"n-ii'l"ru"t,
for sev_eral generations and has been also of eonsideruutE 

"." 
i" tn.

gene.al nourishment of the f,a.m!ly. As an infant food ii has the
drawback of an enormo'sly high"sugar eontent. \vith a +z'to +a
p95 ceSt^pro_portion of srrgar lsucrose), eondensed milk mrrst he so
gllii l"ri f"ol,th* a'erage infant that trre pereentage of the otrrer ingrx'-
dients of the or iginal-mi lk is broushi berorv ?he pr"p"r i l . "*  rr"- t
adaplcd-to growth and deveropment,  i f  human milr< is tar<e'as the
standard.

.A comparis_on of _the distribution of calories in difierent forms of
mrll<.commonly used for ehildren ean best be appreciated nhen 100-
calorre portrons are compared, rather than portlons of equal volume
orweisht.
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24 MrLK THE TNDTSpENSABLE FooD FoR. oHTLDREN

The following table shows the percentage distribution of calories in
the.protein. thijat, ancl the carbohydratei of a 100-calorie portion of
cach of certain forms of mi lk:

Trer-n 4.-Percentage itristributian of calories in, 791-calorie portions of certain,
fornxs of tl,il,In'

100-calorie portion Percentage distdbution of
calories

Form of milk

Cow's  mi lk :
t t

9 . 6
o. I
. 7

1 . 0
o, 1

1 Adapted fron Feeding the Famil] ' , by lrlary Srraltz Rose, pp. 363 369 (Thc trIacri l lan Co., Ncr York,
1ii24); i LaLBratory l lanalbodi for Dictctic^s, by trlary Swrrtz i losc, p. 129 (The .L\Iacmillau Co., New
Yorh, 1921); an{l urpubushe.i aDalyses by tho Burcau of ChenisirJ, U. S. Departm€nt of Agriculiue
(1925).

As risi.rallv 2 tablesnoonfuls of condensed milk is diluted with two-
thii'ds o{ a tup of water to gir-e the eqnivalent of a glass of milk,
it is obvious that a-q far as grol'th footl is concerned there can be no
conrirarison txrirreen the yalilc of an equal number of calories in fresh
milli and in conclensecl nilk. Cane sugar is not equivalent to either
l)rotein or fat, and when it repiaces these substances in milk the con-
tr-nt of calcium and other minlrals is also lowered.

If the sugar content is lett high by diluting condensed milk iess, bad
results from the intake of too iru.fi sugut rJay oc".,r. Clirildren'rvho
apparently thrive on condeDsed milk-that isl rvho can stand a great
aiit of s.isur-nru not found. as a rule. to have soocl musculai de-
r.eiopment] Though some of lh.* or" fat, orving lartly to excessive
vater retention, they are flabb1'and pale and do not have the averagc
resistance to disease. For bahies. " conclensed mili< is a safe food
fol a very short time only 

'' 
(742). E-rpelirnents with animsls also

tend to pror-e the relatire inaclequacy of condensed milk as the sole
food for tire young (143). Condensed milk is not sterile; it may
spoil if left open to the air or if not kept icecl, and it sliould be used
soon after being opened. These are additional leasons rvhy con-
clensed rnilk is not a safe food for infants in the hands of the aver&se
rnothel without medical supervision. Condensed mili< may somi-
times be given to infants-in certain emergencies, or by direction of
a physician, or as an occasional food, if cod-liver oil and orange juice
are also giren. A physician should be consulted as to its use.

Condensecl milk is not the form of canned milk to choose for the
adequate nourishment of children or adults where fresh milk can
not be obtained and food must be transported from sreat dist,ances.
It has the disadr.antage of a high n'ater^content eveilafter eyapola.-
tion and is unnecessarily bulky for shipping.

I

I
I

J

I
I

a

I

L i q u i d ,  n  h o l e - - - -
Dr -Y,  $ 'ho le - - - - - - -

I l u r n r u  a r i l k -  - - - -

51
7

52
52
5

1i8

26
56
n
28
56
42

1 1

19
20
39
10
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MIIJK TIIE INDISPENSABI"E FOOD FOR, CI{ILDREN 25

EVAPORATED MILK (UNSWEETENED CONDSNSDD) (136)

.^ Tti!::.1,:.{:lltk is made by taking fresh.rnilk wirh norhine addcd
Il j,,.nijt:n-{rl i9 " 

tcnr}erature riear. tlrr: iroiling Poin[, ancl eraporar_
t ng  r t  l n  a  \ ac l l r {m  un t i l  t l t e  rn f i o  i s  re t c l i eJ  o i  t L rou t ' 21o  2 r i ' p l r l t sof fresh,mil l<.to 1.1rart of rr ie f irr i .rretr p,.o,.t i i . i .  11 ;.  tr, ." i ,Juccd i '
C a n S  a n d  s t ' , 1  t l t z C r l  L r V  s u [ . y e r t i n g  t l r e  t . : i n S  t O  S t c l r r r  r r n , l e r ' l l i . e s s U r e .
The to inrrcr '& i r 'e  n! r : i t  be h igh inorrg i r  

"n, . r ; , ; i ; i . in" j  
IonJ ' . ro, ,ot ,

ro lur l *c  I ) r ' i r ( ' t ica l  s tcr i l i ty  and to g ivc ihc eru i lor r r tcd mi i l i  su l f i_
crenl  b.o{ry  to prerent  scparar . ion of  the brr t ter fat  i i r  - r rbscqrr , ,n t  t rans_porta.tron and sto.rage.- Temperatn'es of 22$" to 210" F. fc,r 30 toou mtnrrtes tre satct to be commonly used,

, ,E]- r lpor3tcd rn i lk .has rhe cols is teh.y un. l  & l )perrance o{  t r r in  eream.
rr  l ) ror lerrv  nrac ie.  r t  rs  pract ica l l .y  s ter i  le ,  ar id_i t  rv i l l  keep unopencdindetinitetj-, brrt ii is sai'cl i; i;#.;;h.ri i."ln-."

Ilncler the food-inspection-cle;i;i";-;i Jarua.y, 1923. evaporatedmilk (unsweetenecl coidensecl or concentral."l -irlt r.,*iitl. rlrooa,r.tresulting'.from the e-,'ap._oration of a considet:r*r" r.ortio" 
"'f;h: 

waterfrom millr, or from rnillr_with adjustrnent, lt 
"ui*u"v. 

"oiJii" 

"oUoof {at to nonfar solids by rh; ;J,iii;;''o; ;'; iil'di;;#iio' of. ' r : r r ] .  I t  eontnins. alr  torerances being ai lo,vcr1"fo.; ; ; i i ; ; ; ; i ,an T.gpe. ccnt of milk fai,,nor,less than 25.b-per cent of iotal 
"ril.."ria.lproriclecl ho*'er-er'. tliut tire s,in of tlie'pelcentages of *ilk fat ondtot:l niil i< solids be not.less than 83.? " 1i++7.Th.c relirtir--e- proportions of _the origiirJingreclients of milk-theso-r'rlletl " nrilk-solid5 "-s1s about thE same ii sweet*n.,i .ona*nr.aas in .evairorated (unsweetenecl eonclensecli i"rit .''S*."tii"l 

"o"_t{ensr'd rnilir as a iule has each of ihe miik soridJ il;-;rigiliyhigher propo'tion than evapo.atecl milk. 1''obabiy on'o..lun, o, ogr.!3te-r degree of co'de'sation in the srveetcnoa (iroj. 
-bu,ruo.ut"a

rni lk h*s no sol i rrs,  exccpt - those "r ;gir" i l t '  
* ' t r ru" ' - i i r . ,  1!rrereas

;H;:h".""U 
condensed milk has hacl large "o-oo^ti ot'"Jrr" ,ogu"

- The f-ollowing table shows the average composition of differentforms of canned-co.w,s milk : 
-' -^ *b

Tlslr 5,-Ttte aaerage eom\ositian ant*ngryrlr* aatue of di,fferent forn s of

Condensed lEvl,poratedj _
i l , i l t  I  m U K  ( u u _  l D r y  w b o l o

.*...^-"a ,1 spetened I milk
Dry skim

miik

100. 00
28. 00
30. 00
9 .00
7.30

11 .50
1 .70

42,@

100. 00
4 . $

90.00
29. 00
25.50
36. 00
5.50

100. 0s
3. 00

97. 00
2. 00

c5. 60
51. 50
8.00

I
Iool 
I

r .  I  It, I

"":L1x'l'$1"',i1,?#,f i}#il:,'o3""iifffJJ"lf,"i."*..:T"l!$!$i6'i,i'f; s;i-R:"""ij"".,1if# *slf:lt i3,

r00. 00
73. 00
27.00
8. 00
7.00

10. 50

. "."._: !..

145
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26 MILK IIIE INDTSPENSARI"E FOOD FOR, CHILDREN

Evaporated milk, if usecl when the can is first opened, is practi-
cally fi'ee of all germ life. In this it resembles boiled milk, and, like
it, ii superior to Pasteurizecl ancl to raw milk in sterility and in
disest ib i l i tv .  The r l iscst ib i l i ty  of  both the fat  and the casein is
rrrlob"L,lv increaseJ b.f the exposure of the milk to as high a tem-
feratr r re as is  r rsecl  in" th is  p loccss (145) .^ 

The butter'{at, milk-sugir, and minertrl contents are not appreci-
ablv altered by condensation, but 1he minerals are rendered less
solu l , le  bt  t  he p l 'ocess of  s ter i l izaLi t ,n  (146) .  Recent  invest igr t ion
(1.i7) sh"ows thii the onlv calcium salts a{Tected by heat are the
.Lttoiaot calcium salts. ivhich are lenclered much less sfable ancl wlrich
Drss in  nal t  a t  least  i t i to  a t ' rvsta l lo id {orm. The precip i ta i ion of  t l re
i l l rosr , l , i tns is  in  general  prbpol i ional  to  the aniount  of  l rcat  used-urr , l  

i t r  t l r r ra l ion. . - ' . fhe c l iange ntade in t l ie  form of  t l re  t r r inera ls
through heat ing has not  been-fot tnt l  to  cause any appreciable d isad-
vrrn laqc 1o the 'chiL l ,  lhorrg l t  some recent  expet ' i tnet t ts  in  I 'eeding in-
f u r r t s ' s i t gs l s t  t ha t  t he  l onge r  he l t i ng  o f  r n i l k  ma t ' t ' es t t l t  i n  a  de -
c rc r i so  j r i  t l r e  nva i l ab i l i t t '  o f  t he  p l t o .p l ro r t t s  anc l  ,  u l , ' i t t l r r  ( t l ' ; .

l , 'eecling exper.iruentsi,n animals tentl to -"horv thrt r-it irrnins A and
B (and ilobabl.r- r ' i temin I)) t i 'e rrot appleciably injurecl by evap-
o.aiing oir heatirig the milk ( 10 ) . \-itarniir C, horve,r'er, appears to be
in iure i l  bv t l re  sr leat  heal ,  (2{0"  F.)  necessar .y  for  the ster i l izat ion of
c. ,h, l "noci  r r r i lk  not  1, r .=el i 'ed by the addi t ion of  sr rgar '  (11) .  As an
an'risco'butic" such ai fluir juice, sh'rulcl be given to all i!fants arti-
f i c i a l l f ' f e t i ,  t l r i s  I ac l r .  i f  i t  e i i s t s .  t l o r s  l o t  ne , ' essa t ' i [ ' i r n1 '15 'a  se t ' i ous
Ion-erins in the ntitlitive 'r-altte o{ er-aporatecl rnilk.

Bv cliiutine it witL an eqital volrrrue of sterile rvater, evaporated
rni lk  can easi ly  be reconst i tu ted approximatelv-as o ld inary mi lk .  I t
has bet ,n of  : - t ref l t  use in  {he genela l -nrr t l i r ion of  1[e horrsehold.  anr I  i t
has a more-tenable place in the feecling of infants and older chil-
clren. rvhen flesh milk can not be obtained. than condensed milk.
Ho*-ever. it freezes and is thelefore not suitable for transportation in
the colcleit .weather even to the northern parts of the tlnited States,
becalse {reezilg spparertt\. alters the chemical nature of milk as rvell
as  i t s  t l i ges l i b i j - i t i ' ( 151 )  i 1 i 2 ) .  I t  mus t  be  ca . re f r r l l y  ] r and led  nnd
kcut  t 'o ld af to l  o"ncnins i f  i t  is  to  remair r  s te l i le  and f i t  to  g ivc an
iniant: anrl eycn 

^thor,gli 
it is conclensecl to less tlian iralf its original

buik, its t|r.nsportatioir still entails the carryinS 9f.I considerable
amount of rvat-er, more than t0 per c,ent of the weight of the evap-
orated mi lk .  (See l 'ab le 5. )

Srveetene4 cinclensed milk is retailed i\ 127/2-oLrnce, 14-ounce, ancl
15-ounce cans; evapor.atecl milk in 6-ounce ancl 16-ounce cans. Tlie
15-or-ince c"n of condensed rnilk. in April, 1926. could be bought for
1g cents, anci tlie 16-ounce can of er',rporatecl mi-lk, tot 12 cents., since
both forms of condenserl milk are recluced half or more in bulk these

Drices leltre-sent about the cost of 1 riuart of reconstituted milk. At

iresent e'vapo|atecl milk is ihe cheapest.canned lvhole milk on the
i r - r " t : l .u t ,  but ' therc is  no npparentreason-why a good.qrra l i ty  of  whole-

mi lk  Doo. . ler  cotr l r l  nor  bbj .eta i ler l  a l  rs  lowa p i ice i f  the demand for

l lt* pi,,tA.r slrorrlt l  incrertsc so rrs to cqual thaf of either sweetenetl or

unsiveetened conderised milk.

I
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slrimmed milk is condensed in both the sweetened and the un-
sweetened form. r{owever, it is us,ecl-mostly {or cornmercial purposes
and hrs no p l r rce in  the feeding of  the nor inr l  l real t l rv  in f r rnt .

Goat's milk is arailable in condensed form ancl ca' be usecl as a
substitute for canned col"s milk. (See p. 14.)

DR,Y MILK OR MILK POWDER

, Pryitlg nilk on an extensive scale began as^a- means of saving
lkim milk,^a by-p'oduci in the rnanufacTure of butter 

"nil "rnurn.un rnany.fa'ns great quantities of skirn milk are still wasteci or
uneconornical l ; '  used_in the_ feet l ing of  animals.  T 'he rnor .emcnt  to
utrtrzc i l l ls pfo(luct by. makmg more condenscd or powdered skim
rni lk  or .  p l '  making s l< im-mi lk  cheese is  an enterPr ik  that-  s l ,orr l . l
meet with the cooperation and assistance of all lnterested in the
propcr  norr r is l rment  of  thc hrrman fami lv .

^A. l lParerr t ly . the f i rs t .  comnrer . ia l ly  uta l , ln  pntcni  {or  ln .y  prorrss
or  drvrng.  mr i l (  l rns t : rken orr t  b3 'Gr. i r r r rvat le  f r .o ln the Br i i is l r  Gov_
ernmcnt  in  1s i j .  A l rhough r .c i . la in pfocesses have been patented
jn t l re  I -n i l , . ,1  qt : r ies fo l  nrorc than 50.years,  the c i11 ' - r r r i lk ' in . f r . i .V
( ' ; ln  noi  L.  sa; ,1 to l rave become a large [us iness in  t l i is  countr t  r rnt i l
aftcr 19u01 iudecd, it has reached large proportions only in-tire last
10 vears.

Milk^porvcle. is norv nade in this co*ntry-py grln*ro's mcthodso
most of rvhlch are based upon^ln'o, essentiali j l  cf iffercni pio,,csses;

i::l:ly. 
.jl! 

:!,."ur+ rotler. or fitm-drving nrdcess, aud rhe spr.ay_
dl')'t_ng frocess.* tn.both plocesses the milk may or 'noy nbt tueondensed before clryrng.
- skim-milk powdei is'still the principal forrn of dried milk onthe market in-this country. Ther.6 is a'wide-u,hol*ulu al*u"a to"it for *se in bakeries and'in the manufacture of i"u t;;;;d miik

ehocolate. There has,ne'er.been a, great retail sale- 
"f 

;iiilp"*.i";;
but it is.norv,r.?pidly becomirlg bette-r knorvn. *J .U*-*;it"rro".a",
ror lamrl.v coolirng rs begrnnrng to receive tlre attention it d'eserves
as a vatuable folm of protein food.

IIil l< is also dried .as creatn. as .rvhole milk, as partly skimmed
milk. and as buttermilk, and the_difierent constitue.'ntr-.'t iiil *rtitself-the casein, whey, and milk sugar-are separated by certain
ct_ry-mrtK concerns and lrut on the rnalket as porvdbr.s.

8In the drum, roller. or firm-rlrying process the. rlitk is aued by coming into (or.L1ctwlth the hot surfaces of one_.or'mo'e'metai eyiinoers or dr'ms, charge-ir with steamI'l"u"E"l,lf:l'i""d*IX",fi"f',iltal"lti; I,i*"$rn'i""fif:"ilJ"',|ffi*,,:#,fililjiT,fn ";scrilpor. Tbe macbinery used in lhe ,lusr_ffi imater"nr

;**:**l,";;;i",:##it'S:i,tti*$.-."i.'*q.n"%,:.ffi,;"+,"ii;iij#lir;U
f?r&*t-t,1'tr;ii;i,itHi,t?ii ",i",ihT1.,'t%Ts j{.:i"friq.t",,,il.lij}l;iH,1",.*
iiryil'..gltll,ll;u's,,1":lix1,'f'il{.ri"tr"{;#",1.?xr,4'li=i'f&p.:g:: 

";l1"l6t
sion is .  rnade ror-rnm6ving i t re powrter  v i rbout  r r""nrr iuet f f , "o#csould 

i t r  the ai r .  .Piovi -

,ttr".l$;o'ir";tlilTtru':"'f,:S,t$f"i:t'5"Htii'flYJ"*Tj;g ",ioi'*'p"v 
in trro presnnee

fn rg red ,  e i thc r  ccn i r i fuc r l l v  o r  l rv  fn r r i " i , " i ; ; ; ; i r i ' L ; ; ) ; ^ : ' ;Y- i : ' - ' - ^ ' - i l - ' l ! "1_- - ' \  s r r r t  rs
chamber through .,""," "i,"3';li i:li#s;J?:.'$ I*141'l:ii'"fi"*$'Jloli'to\u' r'nt-ui"
f"*tji;,,g1,i,"*'*ifitjnlri,'.iiid;;t i"lrJ't"'in"'#rtll31fioo""3i,i*oti'lg'l"Jf"*y
ertieagy r.a last as fr f*#ffiOl"ucesses 

a mechanical carrier removes trre-powOer autd-

bv

I
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Under the Federal foocl and drug regrrlations dlied mill< must
be 1(the product resulting frorn the 

-r.em6val 
of water from milk,tt

and rnust contain " all tolerances being allowed for. not less than
26 per cent of milJi fat ancl not mor.e tl ian 5 per'cent of mois-
i  u r c . "  (  I i i i  )
-  f ' he .essen l i a l  po in t  i n  t l r i s ,  as  i n  cvc r . . y  k i nd  o f  can r r c r l  m i l l < ,  i s  t ha t

the o l ig i r r r l  rn i l l r  s l rorr l t i  l - 'e  of  h ig l r  qr ia l i ty .  No got 'd  currnet l  mi lk
carr Lre L,r'oduced fr.onr miik that is itate br impure or that comes
f rorn irnproperlv ferl corvs.

Next to the quality of the oli,rr.ins| milk, the most impoltant things
al ,purent lv  in  a l l  procerSCS l lsed in  1; rcpur . ing mi l l<  l . 'Lrvder  ar .e t i ie
desree of  l reat .  the per . i r rd.  rh lorrgh.  r r :h ic .h i t  is  appl icd.  and the pre-
l-e,ulion, a1 f.ar as possibl€, of oxiciation, whicli 

-causes 
changei in

t h e  f a t  a n r l  t l r e  v i t a n r i n s  ( 1 5 4 )  ( 1 5 J ) .' I ' l re  process, ,s  d i f ler  r r rater . ia l l -y  in  these points.  and thet 'are con-
s l r rn l l .v  l - re ing 'nrur l i r ie t l ,  s ,  { [1 i1f  i t  is  d i f t icr r l i  t< ,  te ] l  by rv l r ic l r  r ) rocess
tl ie prolrerties of the. original mil\ are mor-e l ikelr"to be ciianged.' i 'Lr clt lm process sirtmits the milir (for a bricf t iure) to a hi.g"her
terri lrc.r 'atui 'c thun the ,qplav i)r 'ocess. Ihcoreticall l '  ruil l i  l 'oulcl be
cxlrected to suffer'.gi 'cl ier Chairge if subnritterl to a irigher tenrpera-
t*re I br:t recent investigatioils sce' to sliou- that. af least ai far
as  l l r e  r rn t i s t ' o rb r r t i c  v i t ah r i r r  i s  conce rneJ  ( i J i 1 ,  t he  p r .evcn l i on  o f
oxidation (by use _of a 'r'acuum for conclensing or clilins and b;'
irni,ecliate rernor'al of the po*'der frorn tle leat of tli.; ch.ying
cha,rnber) is _ as iirrportant_ jn plt-rr.enting r.hange as licepi1g" the
ternperatnre lol '. A tangible ad.r'artagc of mili i  po\-rlel niaie by
th,  s l . r t 'ar ' - , l r l  i r rg 1 ' r 'o , 'e>. , tsr  es l r t ' r ' in l i .y  t i rose in  r i ' l r i t . l r  the f l r r id  mi l [<
i s  l ; r r l e r l  ( o  r ru t  more  t l r i i n  l t 0 ' I ' . .  i s  t l r a t  i t  r r r av  bc  r . econs t i t u ted
cornpleiclv. er.en in cold rrater. formirrg a solution aird emulsion
similal tc the originrrl f luit l mil l i  (136).- some folms of ch.v milk
leaye an insolrrble resichre, even l-l ien mixed n'ith rrartn r ater"(156).

-fn,the ea'ly da's of 'rirn'fact*ring ruilk porvcler sorrre toim ,jf
alirali rvas comnronll- acldecl_in the process o{dr.f ins to neutralize the
acrdrty of thc rnilk, as rvell as to render tire casein rnore solubie.
cane suga. or.rnalt sugar _trlso rras f.erFrently ad-tletl. 'r'hrough 

the
perfecting of the steps usetl in the p'oceis. anil c.l,e.ialrv by the con-
troll ing of the. tcnrpe'zrtrirc ernplove_d anrl rhe_ du'rt ion".f exposure,
a 1 lo 'n ' t ler  nhich nr l . r 'Lre ret 'o t ts l i t r r led c ' r r r l r le tc l . l  in  \ \ . i r te l  c f ln  norv be
m r r , l e  o f  r n i l l < .  r - r r  a r r ; ' o f  i r *  t ' o n s t i l u e n r s  o t l r e r - t l r a n  f r t .  r v i r h o r r i  t h c
aclclition of any foreign substance.

rn.the best preparations of rlrv n-hole or dry lralf-skirn millr the
constitucnts are httte if anSr altei'ed from theii state in ii'esh miik.
The butterfat retains the globular jorm and readily eniulsifies rvhen
mixecl with water'. the actual size of the fat globulej is lpyrarently re-
ducecl, the trlbumin.is noi coaculated, and the casein l. 

"'oi 
lougtr'enea

anci is still soluble in n nter'.
There is also no dlo.bt t lrnt milk can be dried in such a rvav as to

conserye the v i tanr ins.of  t i I l  or ig inal  nr i lk_(1 i5)  (1 i7)  (1I8) '  (1b9)
( l C O )  ( 1 6 1 )  ( 1 6 l ) .  ( S e e  T a b l e  1 1  a l s o  p .  2 u . )

l'r'om r"ecent experinrentatron on anirnals it seems prohable that the
p resence .o f  v i t r r r r i r r s  i n  n r i l k  l r o ' n , [ e r ' , l ePen r l s  p r im , r r , i i . r - u r r  1 ] re  ( l u i l l i t y
of the rnilk that has been d.ie"l. l'he bffect 6.[ cliunce ot' seasbns on
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]\{ILK TIIE INDISPENSABLE FOOD FOR CHIL-DREN 29
the vitarnin content of f1_eq!.mllk, iargeiy due.to green food eaten irythe corvs (lGO) (Igl) (16+) (16ii-; ia p.9..itr i^i i;1.;.\,osu,,e tosr r r rsh i 'e  ( I66)  (16 i )  ( l6g)  i ;  ' r v lour r te i r t . v  g r .ba ter  on  v i ra r ' i '  uant l  r i tarrr in D'than oir  i i t , " i '  u i t* i i "  r 'o '  r i lanr irr  B (  169).  rr , i r  rrcrage or" heat in the p'esence of oxvgen may ;n1lte 

'tlr*'."tuti.,rutv
rmstable vitamin c..-a-nt] the inju.y ). g.eofe" .,i-ii"" u" ali<ali hasbeen a t l t l c t l  to  rhe  r r i l k  (170)  (1 . ,J ) :  (1T i - )_ . ( l i2 ) .  ' r i ,o  

n" , * r " . i t j . f ; ;
un adt i i t ional s.1r l r lv o. f  i i ta irr i i r  D' in ' , 'o, l - l i \ . , , " i t  o.- . i , ; io l ; . rr .ht ,rr_
ever fresh corr"s nr i lk is rrscd in infant feet l  ing is even g,, ; [ i . . . rh"r,
canned co.v's milk is used, whether dried, evap6'atetl. oi.?orJ""."a.

Dr '1- nr i lk.  l ike rvhole_nri lk i f  pr.otruceri  , 'n i l " .  tn- i i , r rr i .on, l i t ions.
rnay be a conrplgle {oocl;  anr l  orr l inar i13..u. l rcn i t  t ,u* lF.n f ; i ; , i ; . - ; ;
rnt&nt too(t  rn - t 'nrnce.(159)_,.EngJand (1.rU),  Germany (1?B), and
the  l -n i ted  Sta tes  ( r i+ )  -  (1 i1 . r ) , ' i t s  r rse  ha{ ' ro t  i , *nn ' t , i l o " i c , l  bvseurvv. .rn l,act. jt mav be elTei.tive as the sole anrisco,,fi;i i. i" tr.,icule of ih is r l isease (17J) (1i6).  ' l 'her.e is no dorrbt.  howcver, ,  thar
some infants r'hose footl eonsists of corv's rnilk-paste".irJ. boiled.
conclensed, evapo-r.ated. or powdered-and sugar and ;;i;;;i lt i;;
lnc udct l t ton ot t r lut_ julce ol .  . r-egetable water.  rv i l l  f inal lY eease to
f,';l* 

..r,] 
11a-v^also show more or less rle.finite sym_ptonri 6{'r",,.rrr.' lhe stirre clrsa.ster rnav oecur on a diet of humanhiilr.

.  
' I 'he r lange. ol '  bacte. ial  r lcco' iposir ion in nr iJ l< powcler is reducet l

to  a  ] l l l n l l l l l l l l l  l r v  t l l o  lo I \  n rors lu r .e  conten t .  Bac tc r . ia  and o lher .
rn ieroo'ga nisms r eqr r i re_ m oisture for growt h u n,f lor- a""ol,rr]ori r i onor ilrc sutrstanees rn rvhrch and on wlrich they live. Tlre i.emor.al
of the water from milk makes the resulting p"c,.w<ier a po-or-culture
gedlgm ancl largely does arvay with the p&iihut t" qiliiti;. of ther^'_q:,:9, :'J\_(Iq)'(1ii). rh"ere'l g""a'*i;;;;;ri;;' p,ir.,og"ni.
organrsrns in  rnr lk  a l 'e  great ly  19d11ce{ in  v inr lence bv 'dr ' ; - i r rg.  i f
not  conrPlere ly  donc ar ' :ay r r i t i r  (156)  ( l ig) .  r f  mi l l<  i ion: , i6 , '  -n , t "
rrou) orflrnflr 'y nr.l lk is protectecl from recontanrinntio.u-t]rrring pon.-
( rerrng 'a l ] ( t  paet{ rng-  r ts  bacte l ia l  contenl  becomes as lo . ,v  as ih i t  o fcertifiecl ruili<. ^(t=7o). .Ft'g' this low t o"teiui 

"o";;; 
i. ?""a.i.riy

1':^*1.9;,^fo,ijf_ d,,r. pilk i: tiglrttv eovered it becornes ^o?""n*urtj.
sterrte l t le longet.  r t  rs kent.

*4.11 l i 'o, lucr i  eorrtaining'r i lk fat  keep bet{er wlren placed in thecoir l  and notexposed_to i ight and air . .  
'one 

great, l r" ' ;b; i l  to the
l)r 'oductron ot ( l r ' ) ' rv lro- le oI t l Iy hnl f-s l<irn rr l i lk l ras ber,n the facttntt ule. l)o\v(ler rrrade bv il_re eari;- methods quickly beeame rant.idor aequi.cd a ' ' ta l lorvyr odor or taste. nt i t i  po"l , re,* 

"ontoiningtat., even if rnade br- rnodern processcs. ten(l nftei: lrr;i;;sJ ;torasero r)econle erilre' |ancrtl or iallowy. Thesc clrangcs. ihough uh_plcasrnt. ,are l rot ,  in jur iorrs.  The h6at treatment a rni lk r .ceei res int l r ; -rug. t t re qrral i tv.of_the o' ig inal  mi l l<.  the moistrrrc conteni of  t l rcmllK.pon'der ' ,  the r(rnr l  of  eontainer in which i t  is packed ( i t  shorrkll - re arr ' - t rglr t  anr l  rrroistrr 'e p.oof),  ant l  t rre_tempeiatur.e ciur ing i tsstornge al l  , inf l rrence. i ts. l<eeping'qual i ty (1?9) 
' (1b-01:-" , I ' i i '  

_, ,r ,*_racru|e or ( t r ' \ - i l l r l l i  l las- been so inrpror-er l  that even dry \ .holc nr i l l i
i::::".f::tl'p_!g.I 1ll" besr pr.ocessl,s) .i.n ; l;;;'iil"i'i,iii'il*p ro"I^ l ln) '  rnonths *-r thorrb rrn'v ' rncid_or tal lowy taste, rvhiclr  is t l re ' f i rstsrgn of crete'rorat ion. _Nc'ert l reless. t l re i l ror l rrct ion of drv nr i l l<sho. lr l  b.  ,"a 'efrr l r )-  r 'eguraret l  ro n,uurihu; l -1; ; ; ,1;r"J i l r"  

" lntu;n"r,should bc dated. "
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The folior,r,ing table shows _the .aYerage composition of milk pow-
ders-rvhole-miik powder and skim-milk powder:

lwnot"-.-i
I Powoer

Skim-milk
powder

Per ccnt
2 . 0

35. 5
0 1 .  D

8 . 0
3 , 0

cent
29. 0

36. 0

4 . 0

I Utrpublisheal analyses by Bureau of Chemistry, U' S Department of Agrlculture' 1925'

Dlv millr is ptrt rrp in tin leceptacles of difrerent-siztss' sometimes

,,"i.fi-."t' l i;J;i.i i l i pri.* p.t' irot ntl varvins'rvith the process of

i ; ; r ; i ;+; ; f r ; .e 
-an, l  

the character o1'  tne mi lk '<l ' ie, l .  . \ t  
- rv lrolesale

;i;:;;^;kir";itt in t ott ."li. or lorv as 10 cents a1ou.rl,antl at,retail

il'J;;i^i ;;;. ;; in"- u. 23 cents a p-otrnd' - Drv rvhole milk in
ZlZ"-iio"na cans sells at i6 cents a 1,oun,l. ri ' lrich gii 'es a u'hole gilk.
.ti'*rli"it'1" r,toir.l'ft: reconstituted. at about 19 cents a qtrart' (Tlrese

;; i ; ; - ' ; ; r i . . i l r , i ' ' " t i .  i t rz; '1 The bcst p 'eparat io.ns oi .rui l l<.1ro' ' r ler
i rraclc sDecial lv for infanls r 'etai I  at  a Pri t .e rr .hrclr  t i la l(es i l t ( ' l ) l ' t ( 'e
of the icconst i t rr ted mi l l< aborrt  20 cenls a qrrrrr t '- I ' i io 

.oprro. i t ion nf i t t - role r l r iet l  n, i l l< hts beon spe. irr l l r '  . . t r r ' l ier l  Jr1'

*  r r ,n tb . .6 f  ag thor i t i cs .  an t l  n l l  agree  t i ra t  the  mi l l<  s , l t r l s  a re  rn -

;:.;;;[t; 
"iroiit "igtrt 

times those of the oliginal nrilJt' Therefore.

to reconstitute an o"""og. milk rvitli a fat content of betrveen 3 ancl

i rre. cent. onc par.t o* riitt porvder shoulcl be dilntetl rvith 8 or 8r/2
narts of #ater ibv n'c ight; '' ' ' l r t r""u..  

" i  
ar lu '- l t i i ' ln i t t .  Tropics. jn the Carral  Zono' and in t l re

i=to^tr . t . ' i i i t . t " . . i t ; i i . i i .s int" .  1rt 'nt . . t ion is. increasing Ir"cnrtse ' ] r ' r -  rni i l<

i ; ; ; ; ;  n. i ih;r , t - i .*  l  isr ;  1 Liz r .  Drv n_ri l l< u'rs t tst ' ,1 extensivelv in

i i ; tR, l i i : ' i " f ' r .pi t" f  r  air . l '  nnrb,r lan"."  ,1, , , : ing the \ \ 'or l t t .  1\ ' t r r . 'nnd

f o r .m i l i t a t v  D r i r l , nse*  i t . $ ' as  f o i r n r l  i n  so l l r e  \ \ l \ - s  s l l l x ' l ' l r - ) l ' t o  con -

i t - . " . 0 , t  o , :  bv i rpo ia te r l  m i l k  (1R1 . ) .  I n  ex l , I ana t i o t r  o l , . t l r i '  t t  was

." i , f  i f . , " i  t i le  ' i  r . l , 'an i , ig . -  . i l  i l r is  ( t f  ied in i lk)  s1 's . . r r {  .cot t t 'se.  t l te

"t"nt.u"i"e-itr 
w.ighiind tl ie fact'that the dried 'r i lk is even less

5;;i;.;-i;^.i,n"iu"ri"itlon or cleterioration than er-trpo'atecl or con-

il;risid ;;ilil ';i"i18ti. tt* rlesirabilitl ' for use in tra'eiing.o. for
;; : , ; ;*;; i ; i i"" io 1,i"".= * ' lrere {t 'esh'milk is ttot *rr i lrrblc is .clf-
c' i , lent.  Tlre F'enci i - f , ictutesqttelv chalacter ize r l l ' r '  nr i lk as " la
t ; ; i l ; "  r , , Iac,,r , l . "  "  the'con'  in fhe inp[ 'oard" '
" ' i i r ' . "" f i i r* : ' i l ; ;  .q, ; l i " ient of  *  gla"s o{ rrr i l l< op e-\ .en a 1r i l t  can

b";,il;il;? i""a L'ittru"t grent6; increasing its bulk or cirangine

its ta*ste or texttire (181).^"f;;:'di..iln.alies.'ir*irltut.. 
and day nurseries or rllrrserv^schools

,,,i'iri 
"J*i"t'l..^,fi.ii".tiv 

rlrore econoinical Jitl." olt' other form of

, : ;" f ) . f i i ik; ih;  . ; r ;  
" i  

i luch equipment,  inclrr t l ing l<i tc lron.ort t f i t .  ice

" i  
i . r r i* i ' l i t l ;g l ' l ; i .  ; "J t t ro iarge nt,nrber of bott les.- is el i r rr inated.

;- ; l : ; l l - - ; ; i i " i i 'ot  t l ie.err ic" needcd to 1rt 'epat 'e ant l  di :pense otber

* i f l .  p"- i r"-" i ion..  Tl , ; ' , '=;- ; f  '1 i 'u. tni lk '^s i l i ret ' ted bv i ,  ph'sieian

i i*e,1. 'oniv l l te eqrt ipnretr t  antt  intel l igenee necessarY to boi l  u 'nler

rnr l  rr teasirrc i I r  i r  t r lb lesl)oon.
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MIIJK TIIE INDISPENSABLE FOOD FOR CHILDREN 31

There are also eertain occasions wrrere for the sake of econorlv.
er-en rvhen fresh rnilk is ar.ailable. clrv 'rilk r"n-* lo l,*r"'* r.gili_rrrate rrse. suclr  a sir"rrat , ion might ocr. in ' i 'a l )oo' fa 'r i lv,  i r i i . , ,  1,*, . -
]l_1!! grly one botrte fecding o,june gla.s oi ,rltt 

" 
A;y i; !i,=r, ,o ,r,

rnlant-
The first 'reclical reports on th_e .se o{ d.y inilk_ in infant feecling

]:"tq_lT^,f" ftr._the veal.s t90i anrt le06 in. tr"ngtanrl irA;l-'iigCi onii
in  t ' ra lce (18Q.-  Of  la te yeats dr ; .mi l l r  l ra"s been'widc lv  use, l  bv
P:I.lf.,:H_rn 

I tetgu r ur,,f ^r3nc-e.. ^Gernra ny' I_ngl a n d. Ind ia, Japr ri,and tne L nr te( [  s tates (  183a-1sSn ) .  ap| i r r .ent l  y  rv i th  g l 'eat '  s t icr .esc
as, far'. as. can be jtrdgetl by r.elrorfecl ir i i" i" i 

'g.ui;; ' lr-^;; io;,;;;; i

orne.  rndrcatrors of  go_od nut . i t io .  in  in fants fed e. rchrs ive iv  on i t .'rhe.e 
seems eve')' evidetrce trrat for i"f;l;-rrirk p'o*.i"r'u"r''u rooats eq.ua.l,,rt not supe.ior, to any othel foi.m of nri lk 

^excetlt 
f 'eslr rir i lkprod 'ced unde'st 'c i ly  hr-g ienie conr l i l io-ns.- -  Tt  is  super ior  in  r l igest i -

bility to rarv milk becaiire tire cri.it of 
"it 

t ."t:pirffi"d'-ttt i,finer and more flocculent than that of ,.".,.r' ^;lfi iis6i."--"" 
'

- Appqrently, according to exPerien." ubrouJ, h* Gif f. fr.orn wlrichappl'ox.rllnleJ5' lralf the cream has been removed 
-beforc 

d'ying (so-called half-sliim dry,milF) h$- clistinct uit"""i"g"r; rr;d-i&al"e
9j til.y .Ioung. infa'nts. possibly tlie,." nr* J* t"" lfi- tu,t ir,rt i 'rne drlutron ot ilrs nrilk a rni-xture relatively hieh in protein anrlsugar and relatilel-v low in fat is obtaioea .r1tho-oi tt*'uaa-ition orext'a, s'gar or casein, and such a mixture has a nutritive value suffi-ctentlv high. to p-rodrree nornral grorvth. rror older infants-tlrose
o'er' 6,nronths-dry whole-rnilk frixtures arc atlvocat"a u"a rvorrltlsee*,{ l reo'et ical ly"advantageol ls,  s ince at this age a chi l t l  , re. . l= , ,nJ
:.il^,1r9_*i9,rnore 1'rt, and the r.elatively surall 

-amount 
of sugar. irrwtrole n'Ik can lre suppleirrented.,by cerea-ls o. by granulate,l '-rrglr.,

as,is.,usurllydone u-ith-cow's milk iol older infairti
^ 

o_lt* r)otr'(lc'has" the .great advantagc over oilrer for.rns of rnilk,
elf! r,1steur.13ecj. of havjng harl rnost of the bacteria originallv pres_
ent rn the milk dcst'oyed and of being practlca,lfy fr'9e_of rrrn ira^nge'
of t rarsmit t ing the rni lk-borne in{ei t ions (1gt j . -  l t i r r . ' , ,u".1. , . .  ogootl food {or rvell ,inTants, seerns to havc 

'a ,( distinct tti".upouii.
r-alue," for sick. (1i+a) or prernature infants pu"tty U..uii.. of tf,*
t t rgcstrbr lr ty of i ts plotcin ant l  part ly bccatrse,^beine a sol id.  i r  rnav
Pq.*oq" rnto strorrg sol-ut ions, doing away with t l re neccssi tv ofraKlng targe arnounts ot ih l ld.

A rvell-knorvn Ge'man pediat'ist s'ms_ *i) the exper.iencc o{ rrrany
hospitals in the followin! r'epo.b on the",tr" ot',''iit ;"ir,.I.;. lil
I lerlin:

.\Yithil_the last two yeafs \ye have been able to fced rery successfully thesick children adrnittetl for treatment to ilre chilclren's ir""piioi 
"t 

-r{crlin,

tlranks to the pou'dered milk obtainetl frorn ilre LrDited sin't"i. The goo<t
results so obtained are a suf0cielt proof that children rnay be teJ-on poirae.ea
miik. l'his has been made possible by the progress in tire urethods 

^oi 
,rrurr.r_facturing pol 'dered nri lh.

* 
. I Th's powdered milk rnakes available for the childre' of even thelarge cities and iirtlustrial center.s a foorl contailing fever rract"ria ihan tiroliquid comnercial milk.^ l'rris is.a r:er.y inipcitanf facto" i"--tlre-]eltiirrg orinfants. - r myself am of the _opi'io.--that -drry cases of ilness eo'ld be 1'.er-vented if the infants rrere fetl on milk containing tew rracteita,-oiiJ-onr.u*r,"-

rience n'ith the use of powdered milk substantiates ilre corr'ect"ess'-ot trrisvien'point.

Proyicled by the Maternal and Child Health Library, Georgetown University
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tr)ven rluliug ltot rveather rve observed among infant-s fecl on porvtleretl ruilk

none of the disorrlers n'hich rve hare seen in the cases of infunts fetl on eorv's

mitt< atounOilg in bacteria; in cases of tliseases it rvls found easier to obtain

I.u.o\'".y rvheri porrdered rnilk $.tls used insteatl of liquicl comrnercial milk,

In saying this i realize that I shlll not firrd uniTersal tgleement'
* i i Do'bts rna]'also arise rvhether the danger of scurvl' among infants

coulil be prerentetl by the use of pon'dered milh. so far it has not beeD ob'

servcd thit an infani fed on this kirat of milk rlevelops scurYy. but tireoreti-

cally sgch a tliing is possible. Iir the chiltlren's clinic of Berliu the children

\yer'e ai\yaJ's givei rr little fresh-fruit juice as a natter of precaution, although

there rras no indication of the neetl of sneh rneastlle. On the other ltand, in

the cliildren's clinics of both YienDa ancl Bellin attenpts rvere m:Iclc to feecl
on porvtlered rnilk chiltl|en sick .tYitir scutvj': and it can be proretl that. pro-
yided the other usual precautions are taken, it is possible to cure the diseasc

\v i t l t  l lo \Yderet l  nr i lk .
AccordiDg to recent inYestigations it seems more irrporturrt for the preYen-

tion Of scrirvy to feerl the milch co$'s iil such a $'aI' aS to as-sure a gretrt

rmount of ritnmins in the milk. If this is accomplished, the tlrying of tite
inilk bring-s about no harn (173).

Up to this time in the Unitecl States too l itt le attention has been
paid lly tlrr'-milk lnanufacturers to pl'ePar.ing a pt',,tlu,:t -'uitlble
tor the'1se bf i l fants anil at t l ie sarne^tirire chi*rtl eirulgfi to attract
goneral  not i t 'e .  ' \s  r -et  le lat iv t ' l . r '  I i t t le  t r l i l l i  o f  t l re  l - rest  -qual i ty  pro-
i l r rcn, l  l ln( le1 the r lost  hygienic  . i i l r . r r r r rs t rnces is  d l ie{ .  ' l ' [e  pr ice of
the best drv mill< on i l ie market is consideral, ' l .y higher than tlre
I r ighe. t  p l ice as l<e, l  for  f resh grade I  rn i lk  or  eveh evr i l rornted mi lk .
\ \ ; i ro le-r ; i lk  l )owdel  and hal f - -sk inr- r t r i l l<  l ro l ' t1et  r r rat le  of  g l 'ade A
- l tL  to nhic i r  no fo le igt r  s t lbst lnco hr-  been adr ler l ,  t l l ie t l  rv l r i le  s t i i l
{ r 'es l r ,  r rn, ler  l ) ro l )c l  ins" l tect ion.  ant l  in  t l re  inr r r ret l ia to local i t l 'n ' l tere
i t  is  i r rot l r rced.  s l rorr l t I  i - ,e  avai lable oI ]  t l le  retn i l  mal ' l<et  at  a Pr ice
oquai to tlre colt of ltroduction plus a reasonable per('enti lgc of 1lrofit
to  the manrt faetr t rer^and t l ie  le ta i ler .  At  the l ) resent  rv l ro lc"n lc  pr ices
of  nr i l l<  r  g lat le  A n i l l<  po\ \ 'c ler  corrL l  l r lobablv be sol r l .  i f  i l re  reta i l -
ing eorr l l 'bc eontro l led.  at  a p l ice a l lowing i t  to  be reconst i tu ted at
l2 'cents a q l rat ' t .  ^ \  good deniand for  t l r ' ; 'mi lk  u 'orr l t l  he l l r  to  t 'e t luce
t l re reta i l  l r l ice.

Dlv shiin milli, clrr- caseiu. ancl ch'r rr-her- ale form-* of drr- rnilk
u. ' r * . io t t r -  ar larr tcr I  for  the r rsc of  t i ro  s ic l< i ' l r i l , l .  an, l  thr .o l ic  l 'e l l
l<riown tb the jneclical profession under s1-,ecial. tratlt natueL- Tllefl
are.  of  co i l rse.  l r igh t r I i i .cd.  Thc sei 'nr i l te  cunst i t r rents of  mi lk  dr ied
arc chcal )er  t l tan dr '1 : rvhole nt i l l< .  ar i t l  the5 t lou l t l  be ust , , l  in  hospi ta ls
or. in thi case of skirn milk, for irousehold cooking if ttreir properties
ancl legitimate retail ltricei \\-ere lino\-in to the public.

To s'truunarize bricfl.r : -\gainst dry rnilk it nav be said that it has
U..n . , ' I i . . ter I  to  h ie i r  tcn ipelat l re,  in  the pro ie== of  manufacture
ancl that there is nd absoltrle guaranty of tlie freshuess and purity
of the original milk (189). Llt<e an5'other milk product. if i t is
macle froni inferior uiitk it mrY be irnfit for human consumption.
;\lso there is sotne clanger that'a mother unaccustolned to this con-
centrated foun of footlarav qir-e too much millr to a chilcl either at
one feecling or in tire cntir'6 d;Y's food. Tlie g-ood points about.dry
-i l l . ur.: fa) Increased cligesti 'bil i t.v, (b) greaier.{reeflom frotn l-rac:-
telia. (c) 

'd6crease,I 
clangEr of coirtaiuination, (cl) better l<ccping

crualit ie'sj-no ice nceded, 
"(e) 

convenielce-ahiat's t 'cftd\'. (f) pala-
tabi l i t \ ' .  (g)  chenpness-no ivasle.  ( l r )  easo of  t lansportat ion-smal l
brrlk. smail iveiglri,. fr.eerlonr from dangel of f leez.ingl (i) retention o{
vitamin C in afprirximatell- the arnount plesent in the original milk.
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MILK TI{E INDISPENSABLE IOOD FOR

_ Thu_ developrnent of the use of rnilk porrcler
logrcal_ step -in tlte urodern health moverirenr to
ot rnrlk un(ler sanitar.y conclitions (1g0) anri
increase its use as a fo<id.

CHTLDREN 33

seems to be the nert
fostcr the production
at the safre time to

MILK FOR THE OI,DER CHILD

,"911": l l i lg the norrr . is l rrnen[ of c lr i l r l ren_ over, . ,  l .eur.s of ase trothrngs can bc statei  abs_ohrtely:  First ,  mi lk is an e"sscnt i l I  foo, l  { rrtncrr ploper growth anrl .der-elopnrent:  and. seeonrl ,  i l re nr i lk s l iorr l t l
o€ elean! I leslr  - \y i tole mrlk.  l lvcr.v grol . ing chi ld is bettc l  anr l  rnor.ecneaply noul ' r i r le( l  r l_he_ rs given clean. freslr .  rvhole rni l [ i  e i t l rcr asa dnnk or rn rhe cooked food in l r is dai l .y diet .  ' fhe'alrre 

of mi tkfor children lies in its-richness in calciuni and in '.itu-i" -q. antl inthe superiol qrralitv of its proteins.
- \  qua' t  of  r ' , ' l ro le l r i i i< el i ry day is norr.  corrsi t lere<[ the . ,ont imal ' ]  n

amount for the best developrient of bones and i""itt-i" t# ,
1,"^'llr^." 1'1,,_L, F i; A p i "i o"d 

- 
u- r, o ri or_ i"rr"r " *irr. ;;;;y':;?q:

tne least anrorrnt thought necessary for adequate norrrishnr"ent ,if achild,from 18 months-to 12 yearsbf og" n'lien thelnsT-o^ithe cliet
15 O&tance(t.

"The d ieta, r .y  r r r le  of  a qrrar t  o f  rn i lk  each dav for  o.erv chi lc l  js
much mo.e i lran a p'ecept, based on indir-idrral"opinions "or clrawn
by analog"v {r'onr,trre resriris of feecling **p;i ' i ,,*nt';-;; i t i ; tJ*"r uni_
mals;.rt norv rests on sctentif ic evidenee obtained bv extensivc antl,nlrT1]':,"Iperim.enls dilectly on the..t.hildren therirselve" f, (19i).
. .^ l t -gy l^ iarr ' ,nr r lk  

o l  pasteur izetr  rn i rk  f ronr  a rer iable dai ry  c lnnol  be obta inet l .  r ' i rnner l  r r r i lk -e i ther  dr ier l  or  eval )or .atec l  ( i rnsrveet_
ene,I conrlensed)-should be rrsed. rf ,],,nneJ ,rl lr i '  ;r-, l."",r 

t i i 'sho'ld

P* 1 l -n, i  'e la t ive ly  soon af te 'canrr ing.  anr l  t l re  or . ig inal  nr i l l i  shorr ld
.t1.....r i1.,1:.rlcan.rflnd 

ot goocl qua^lity. I lr is enn l-rFst be irrsur.cd by
l ) l l . c r r i r ' i . g  r t  r l ' o r r  a  ' e l i ab le  f i rm .  T l re ' e  i s  so r r re  t l nng t  r .  t l r a tr r rot l rers r t r r i r ( ' ( 'us ' ro l r )ed to the use of  canned rn i lk  r r ray nof  i , .o1, . r tyapportio_! rire,a'io.nr of rnilk to be given to tiie ;i;ilt;ft'f"r ilrisreason allow either not enough or morie than is 

"""".ro.v 
oiil.iOi"iou,for rlailv rrse. lSee Tabre..5l) rf _.kirtr-;;ii[ p;;,r;;:;J,i*i'jn-t"ua

of *holc-nri lk 1,oir, lcr ' .  uri lk fat. rvhielr contai irs on. of rt ," ' f . . , .r.n"r,r f lctol 's ne{ ' r ' r r i r l ' r '  r r)  l } l  o,( lu(.e no|nral  gl 'o$' t l r  in r . l r i l t l rcrr  (v i tarnl i r
A),.shoulrl be aiidcci to tire diet il1l,; Fo.r,, of t,ott*r:-or: 

"r"irrr.
'rhere is a diffe.e1c^e, bt't1egn tlie pruper.ty of butler.-.i,iu to rt.'itamin A content 

i1B) and its proierty, iommon to all fats, offrrrni .hing ener.Ev wherr eonsrrnrecl  in ' the'btdy. _{.  L"o,t l r ' f i * f  on5,e.dible anirrrrl.orj i 'egerabre oil i; lh; *,i,,i i:"r."i 'f i r,i"-i,]"i"'rj it.,ni'
-r\ content 'iillr fat or b'rre. is probaily s'perior to 

"ii "trro" 
animai

{:f.-:)i..1':'_f:ll,tl:,and lossibty tr,* iui ii ;es. ;;tk' iiili 
u 

lo,.t.r f l r  an(r  vegetable orrs  r rave.  as far  as is  norv kudrvn,  l i t t le 'or .nonc
:1j ' : : .9::: i*h-ln.otlrrcing vitarl in.-t (t l ;1. lJ*ef fal l  t lor,"r ir,  .ron.conlnnl  r t  :  i rn t I  r r ra l r "aI in .  rn i r , Ie  f r .orr i  be i , {  far .  esPecia l ly  ,nu,gor i "in the rnanufact'r'e rli_which rki;ir.'i]k i; .,...1, h"6'il;]Jr*ttu 

"orr-siclerallie of this s-rorvtir-Lrrorrucing p.*; aidij." rf :iiiri"i;,r;'rvrrolenriik (1q'art) is'includeil in the *-nri.nitai a;il, f;Jil,;;.t'u,,tnor_
e  s e e  , .  r f h i

S i m r n o n d s ,  1 ; . )li',';.il.llLl:*ll,3i I;:"*,J#,';-jlii.:ifig:,i:", r,v E. v. Mccouum and Nin{l
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34 MILK TIIE INDISPENSABI,E FOOD FOR C}TILDRDN

ities consider that nargalin nlat' safelr be giyen instead of butter
to furnish the percentrrge of fat'neetlecl in the diet-(195), especially
if other sourcei of vitainin A such as leafv vegetables are included
in tlie cliet. Fol econornv this rnav be a n'ise procedule.

Lard. vegetable oil. and ntrt ntargarin are not ntttr:itir-elv eqttal
tn tirtte. orYto beef-fat margalin, us'i l te5' are onlY fuel fats and not
fats plus the substance that stirnulntes bodr grolvth (193). nIi lk, but-
ter, e'ggs, beef drippings, and bodl' organi sirch ls liver are the chief
animai-fats that aie soiu',-'es of vitriruin A. Fish fats such as cod-liver
i , i l  { r r rn ish considetabl t  n iore t ' i ta tn in , \  t l tan an eqtr iva lent  amol lnt
of milk fat, besicles some of the antirachitic factor, i ' i taniin D (196i
( 1t7 ). All t l iese footls ale l i igh in lrrice : ancl thele is gi 'eat danger
( ' l ra t  in  {ami  l ie .  o f  t } ie  poor_t tFe ' ' .  j t l ' tnet ' l l  b . r t t ter  o l 'beef  , l r i l tp ing.t l r r t  i n  {am i  l i es  o f  t l i e  poo r  r vhe t ' c  l u l ' l ne l ' l l  b l t t t e r  o l ' bee t  ( t r l l ) I ) l ngs

or  srret  r l 'us t ] re r .h ief  fa i  t tser l  vcget t rb le o i l  r rn, l  nut  l I Ia l 'gar ins- ' r rh ich
arc' not eqrtir-alent either to beef fat or to butter-may be substitutecl
rrs the onlv frrt in the tiiet of the grorving chilcl.ns the onh' fat in the tiiet of the grorving chilcl.the onlv tat rn tlre dlet oI tne glo\Yrng cnrrct.

Starti i ig eviclence of the lesut of adding milk fat to the cliet was
gi'r'en in ti recent experience in Denrnark. 

- 
Driring thc lYollcl II-ar

ih , ,  y , r 'evalent  e of  r ' ie  r l i :o f l re .  i l t t rong I ) r rn i - l r  c l r i l , l ren rvas gradual l l '
inclcasing. from lacli of tlie ftrt-soluble vitarnin A, clue to the export-
ins of bitter and the feeding of children on separatccl shim-milk
b'riprotlucts. \Irhen the German blockade rvent into effect in 1918
birt^telfnt'nas increasecl in the cliet of the children (1a) (15). and
the prer.alence of eve cliseases .tvn,c srtrlderth, checkecl. tt'

Firi lure to gain in weight. lethalgr, ancl er-en marketl su-"ceptibil i t] '
to infectious-'cliseases. e,speciallv those of respil 'atorv oligin, mav
pleccde the mor:e sei'ious manifestations of deficiency diseases (sltch
as xerophthalmia. beribt'r i. sculvv. rickets. or eYen pellagla). Fre-
rruenthithese lateiit svmptoms of iack of vitarnins inihe foocl are the
ulntr' 

"i'i,l"trce 
of dietanjinsu{fit'ienc.t'. This vagure ill lrealtli is much

,noie cn*mon than th'e rnole noticeable s1'mptorns of ciisease. and
its urelention is therefore rnore imltortant.

Skiru milk has a leqitimate use in the nutl it ion o{ children if i t is
Ioohecl upon simpll 'as a fonn of ploteinl that is, a toocl sirt i i lar to
lean me'a1. It doe.s not take the placc of rvhole milk for the child,
because it larrks more or less of the-essential frrt. accolcling to u-hethei
it is iia,ncl skjmrnerl ol mechanicallv separatetl. No more valuable or
cheaper forrn of arlequate plotein--tissue-builcling- footl-exists than
skini rnilk. and to a-large-extent sl<im milk can be srrirstittttetl fol
l reat  in  t l re  c l r i l t l 's  t l ie t r i r ' .

fn household cooking skirn rnilk tan take the place of ii'hole milk
ancl can safelv be substi-tuted {or it in prepaling cedain dishes (199),
if thc arnounl of animal fat. other than larcl, rtsed in the dietarv is
carelul\' l'atchecl ancl not allon-ed to clecrease l-relol' the pe.centage
fountl nec,essar.v to help fttlnish vitamin A. to increase the fuel value
of the cliet, and to proiuote rnineral metabolisrn (19?).

Ordinary cheese ls tr rrhole-milk plocluct contailing bo!_lt fat ancl
lrrotein and is of sreat valne in the dietalv of olcler children ancl
itlults. Little chikhen can nct be given nrrch rvhole-milk eheese, as

10 ExDcrience $,ith \younrled ruen dufing ti le \Yorld \\ 'ar has poiDle(l out anothel im-
nor ta -o t ' r t t " i t ru te ; t  m i !k .  ' Ihe  

l r rcsenc t ,  i , t  m i lk  fa t  in  the  d ie t  npp i ren t l ) -  p romotes  no t
t .o i r : 'L ,o , f - r . ' c in " i r l '  t - , ' r r  i rn , l . '  r ' " i ' i i r .  a*  : , , , . r r  ln  l l t r .  l te l l ln -  .J  \Yo i l l r r l { .  T l )e  t r€ccss i l y  o t
o - i i , n i , i i r ' o i r , r i l l (  r n ' l ' l ' I l l e r  f ,  r  l r o s l , i r r l  l i : . . t r ' l  l  ' r  ( o u ! t l o s c f n ( c  f ' : o m  * ' r s t i t l g  d i s e { r s e
is apparent.
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MILK T}IE INDISPENSABLE FOOD FOE CHILDREN 35
it is,somervhat difficult to
tains no fat. It hns thc
indigestible.

r l igest .  Skinr-nr i l l<  cheese,  of  corr r .se.  con-
sa r r r c  f oo t l  l r l r r e  as  sk in r  m i ! l <  an r l  i s  uo t

SUMIViARY

lrilk is tlie indi-.pensable food {or children. 'lyhole nilk i' soure
forrn nru,qt be fnrnished them if n'trition is to be aclequatelv main-
taincd ancl-if normal grorrth in lieight anrl rveight and nordal bone
and tooih forrrrat,ion ai'e to be assulerl.
- The proper.noru.islment of children is the first dut1, e1 the Nation.
E'ery ciiilcl,J.o'r_ 1 -v"o" to 16 years of .age is bett6r for having a
,1rra' i  of  l , jJb j r  -  l r is"dai ly -r l iet ."  The_rninirnrrrn ai lowan.n"Iu. un.y
g lo rv ing  ch i l l  i s  L t ,2  p in ts  da i l v ;  an  adr r l t  needs  I  p in t  r la i l v .  ] I i l k
can be rrset l  in t l r t ' rool<ing of {ood and so disgrr isetJ for t l iose rvlro
elo not like it as a dlink.

Since milk and milk products are a vital necessitl, for grorving
<'hi ldre' .^ for pregnant anrl  nr*sirrg rnother.s,  urr tr  for the-sick. I
s lpply,ot goot l-qrrrr l i ty elearr mi lk shoulcl  be avairable in every lo.al-
r tv unt ler st l rct  sanitarv srrper.vis ion.

ciea'. fresh corvrs milk- is the best available form of rnilk for
infants after thev are n'eanetl, but it rnay have to be treated or rnodi"
fied to adapt it to the digestion of somL infants. pr"l"""ir*a -lrr,
has beconre mor.e .ancl more generallv userl in this count.v tecause
safe ra'' rnilk is cliffic*lt to oliain. Itilk-po\\'cle;';r 

".,:uro.it.a 
-il.(uns* 'eetened co.densed) m.a.v,safely be subst i t rr tu, l  

"hin 
gooa,u".

ol  Pasterr l ized rrr i lk r .an not bi ,  f raa. "

{i_91-t'i rnilk is equally cligestible ancl nourishins.
. :rrj$ fas_n9 atlequate s.bstitute in ilre diet of-the chiltl. Irilk js

l i r t '  , l r ie f  .a lc i r r r '_ ( l i rue) . foor l .  , ) l i l k  i s  the  chea l res t ,  sor t r . ( . c  u f  l r ig l r -
g.rrrle Ploteil. . l{i lk is lich_in the gros-th-p.o*niing .r,itaurin-r,ita-
ttrin ,\. ]Ii lk i-. the chief of the .,protectir.t, ' foods?haJ.oirrir.r""t"
f . r  t l re  i r r i i , l o t l r ru , , i . s  o f  the  Amer iedn t l ie t  und t  - -p  i t , "  p -on i " ' . , r . . , t t .' I l re le  i s  a  ' t ' i r l  ' r , l : r l  i .n  be t rveen r r r i ] k  and hea l th 'an , l  g l .o* . t l r ,
fmpaired nu!{ition r,r,. uns decleased vitaiitv 

-anJ 
[l;;";J';"i-stance

to disease. The fut*re.of the Natiol ,r"p"ir.t .ip." in" .t"r";"* .rthe cliilch'en. 'rhe Nation .an not afforci to perririt o"1, 
"rriia 

to rr.deprivecl of his tlaiiv allowance of urillr.
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