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Cow'e Hilk
Bheep's 111
Ooat's M:lk
Buffalco's 11k
Cael'e Milk
Bobu's iilk

_

Puttarei ik
Joghuit
Kefir

-

*) lean-vei.eg; in many a region there micht be higher

.
'S ) Vg;tﬁ;

Ify acoording to the nutritionist, one quarter of one litre milk (250 cm3)

por day 18 enough tc 1111 the reed for animal protein and to eliminate the
waret damage, ever but.ormilk 1s €ood enough for this purpose.

2. Nhylk se 3 cai.e of Dificrcni Diseases

If one comes tv the onclueion that milk production in developing tropic
sountries should te sup; srted becsuse of many reasons, one also has to support
the convequenc s veculting fron the medical and veterinary point of view,
Otherwise, 1f milk jroducts are ot wider regular control in a developing country,
milk 18 a source of danper, which stands against the nutritional value. In this
sanse table ' slould he undarstood,

Therefor~ 1t :s nct possible to give full information on the preservation,
processing and digtribution of milk in developing countries without mentioning
these medical ara veterinary requirements. It can be easily understood that

people do not want to drink milk because they are afraid of infection (9, p.6).
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Bacterial infections Anthrax
Brucellosis
Bacillary dysentery
Leptospirosis
Listeriosis
Paratyphoid fever
S8almonellosis

ty streptococoi Uncertain
Tuberculosis

by coli infections Uncertain

Viral and rickettsial infections Joot-and-mouth disease
Tick-born encephalitis
Q fever

Protozoal infections Toxoplasmosis

Intoxications of bacterial origin Staphylococcal enterotoxin
food poisoning

Heavy contamination with certain

bacteria Uncertain

by B. cereus
Uncertain etiology
by escherichia, proteus Uncertain

Pseudomonas etc,

*) After if. Ii. YAPLAN, M. ABSUSSALAM and G. BIJLENGA: Iliilk Hygiene.
Hygiene in liilk Production, Processing and Distribution. World
Health Organizatior lonograph Series MNo. 43. Geneva 1962. (8)

3. HMedical and Veterinary Requirements

Because of the relationship between the hygienic quality of milk and its
keeping quality, first of all one has to ask for a very primitive hygiene, that
is to say changing hatits which are intolerable for mil¢ hvrmiene., l'or instance
straw is used against spilling of nilk in buckets (10, p.4)) or o1l cans are
used for milk transpert and milk measurement (€, p.31). Thererfore one has to
ask that cans are provided for the transport of milk (1, p.46). At the same
time flies and chickens in the cow barns should be eliminated. Milking hygiene
is also unknowr in most of the developing countries (9, p.22). Especially the
use of the water buffalo in the country for milk production 1s accompanied by

problems if we consider that these animals have to run through dirty water pools




Ree o Wice por day. In ovder = charge the WwIet, sk BL IR preducer's fame
Should do cheuked by & velerimarior defore M ie allowed ' ship »ilk - saghe
$hie 10 & rucoessful wny, a2 it is done in [ren (9, p. B},

In sddition the velerinary “ontrel s ar inevilabie condition for the
strugrle against the teetse bacause of trypancecss-diseasee and for the relies-
tion of ticke (11, p.34), which heipe the meat produciicn in Seveloping soul-
Srien. The coste for such a caspaigr ¢ those regisns arfe “onsidersble, In
Nigeria the costs for tactse-campaigr were 1710 per kai P14, pe™l, ™he Pulide
up of smal! scientif.. research stations for anims! BAygisne -an be Soserved
everywhere in the developing © ntries; those stat.omns Gave, 31 ths same Lile,
to control the territie apidemic liseames ! ke rinderpest and pleur -phessofia
(12, p.20), As a result of this improvement aore fart, e areas ar he ussd
a8 pasture for animalzs. Ry this wa, the unbalan-e f animals |8 severa: o owh
tries could ve equalized. For instar » we find W per cant = the animals in
the less fertile provinces of Northern Migeria, whereas (5 the s uther provin'e.
where the tsetse 1n wid.|l, epread we have 'he rema:ining | per ent (1, p,’%},
Even if there are no regione in tne worlid, not even in the desert, where a fare
could be established (13, ~./", one slould prefer those regi ng i6 2 ountry
that are suitable for animal productinrn he-ause Hf their uatural  onjitions,

In addition, economic aspects over . long time period ahouid be - sneidered in
developing countries, ‘mforfunatels 1t 1& only possible under high osts and
very intensive arrangements to make the fe tile regions usable like the Cuinea-
sone of West Africa. At the same time, however, a lot of effort is spent for
general human hygiene,

II Milk Preservation

In developing countries many approaches for milk production already
exist. One can think not only of the many exicting zebus and water buffaloes,
which represent more than 60 per cent uf the cattle stock mentioned abova,
but also of other milk-producing arimals like goats, sheep and camels. However,
milk production in developing countries has the disadvuntage that very often only
the daily requirement is conside cd; therefore all steps taken towards a contin~
uous production become doubtful because of their dispersion and extreme decen-
tralization. It does not seem useful to me to talk about milk preservation if

I think of already existing large plants like in Tehran (Iran) or bombay (India)
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From table ) 1t -an be seen that in the first stage of development feed
eupply and animal health are much more important than Lreeding. ¥or many develop-
ing countriea pasture farwing and feed productinn are completely anknown (1, pe9)e
The lack of feed reserves not only causes the lose of cattle as in .iyria {15,

p.40) but also leads to a decrease in milk production. Arrangements for fodder
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Nilk productiom
N [P%]
-
, L1
8
utejoxd eyqrisediq
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Aug. Nov. Feb. May
Nontha of investigation

As soon as silage is provided for the cattle, a three and fourfold milk
production is possible (18), Whether the example of Israel, where very high
milk production is enforced by importe of concentrates (19, p.783) can be

accepted in general has to be decided for every developing country separately

(9, p.21).

2. Milk Collection

Milk collection and milk preservation are directly connected. As can
be seen from the way of milk from the producer to the consumer in figure 4,
there are amany possibilities how In a developing country the milk finally

reaches the consumer; accordingly varies the milk treatment 100,
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Figure 4. Way of Milk from Producer to Consumer. (Compare the different

names in the text).

a) Outlet of lntreated Milk

The direct way »f milk from the producer to the consumer (way no.l) is
mostly still uced today in developing countries. In Tehran an estimated
50 - 60 per ~ent of the milk 1s shipped directly from the farmer to the con-
sumer in the city (0, p.42) thus not going through the state—-dairy; there
are, depending on the season of the year, between 45 - 70,000 litres of milk
per day. IFrom other c¢ountries similar reports are known (4, p.12); in extreme
cases - at 1t is reported from India (21) = the farmer takes the cow into the
city and milks the desired amount of milk while the consumer is walting for
it ("Dairy on Six Legs"),

Raw milk also might be passed to the consumer by the dealer (way no.2/8),
whereby milk producers might be dealers at the same time, if they take the

neighbour's milk to the market and sell it (as in Iran). From a long-range

point of view, one cannot tolerate these for hygienic reasons very dangerous
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possibilities (way no.l and 2/8), but one should try to establish collecting
places to stop the seiling of raw milk (way no.4). It depends on the local cone
d1tions whether the collection place is treating the milk and shipping directly

to the consumer (way no.9), maybe through the dealer (way no.6/58) or whether

il 1s eonly collected for shi;,..ng 'n larger cans or tanks to the dairy (wny no.?).
Larger amounts of milk shouid r.'t hinder the transport of mi.k from one collectien
place to a creamery even over long distances. [n tropic Australia rav milk is
trangported 1n deep-cooled tunks up to 345 kilometres without influencing the
veeping quality (22, p.2). The good keeping quality of deep-cooled milk even
in3pired experts to propose that under direct shipment to the consumer pasteur—
t7ation would not be necessary 1f a special time interval is observed. According

+ -

¢ this proposal milk should ba sooled at least ~ne hour after milking and shipped
"7 the edge <f the ~ity in 40-litre -ans in 2} hours where milk should be sold
<1*hin a cpe-ial limited time (1&, p.?d/?%). ihi1s would mean th.t raw milk could
21y reach the consumer via the collecting place (way no.4/9 and 4/6/9). The
vxiert reasons that the consumer in these developing ~ountries, afraid of the
row rilk’s danger, ~onks the milk anyway. ['m very -ritical on this point of

1f4 terause of the possible dangers i1n transmission of diseases in developing

~vintries, as hae been demonstrated in table 2.

[4

L) Dutlet of Chemically ‘reated alk

‘he different ways of distribution of raw milk therefore can by no means
be vupported. ‘here are alsc 1mmenae objections against the chemical preservation

f milk with H.0. Using 1 for preservatisn the FAO standard requirements

£ & L £

raad as follows:

"Of the range of preservativ £ available at present, the only one that
1s permissible for milk that 1s to be used for human onsumption or to
be manufa~tured into milk products 1s a pure grade of hydrogen peroxzide
(sold “ommer~ially 1in zqueous solution of differing strengths),

The addition »f hydrogen peroxide should be made 2t the milk ~nllecting
centre, and should not be made oy the .1ix producer unless 1n exceptional
circumstances the sanitary -r other rompetent authority so decides.

If, owing tc difficult ia-al ~onditions, permission 12 given for hydro-
gen peroxide to be used, either by the producer or by the ~nllector

of milk, the quantity t~ be used should in nn» ~ircumstances exceed
0.80 g »f Hp0, {calculated as pure Holip) per litre of milk, and should
usually, ror milk for liquid consumption, be between O.10 g and 0,40 g

0
HQ~2 per litre,
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8ince the function of hydrogin peroxide is merely to delay the souring
of the milk, and since this preservative at any permissible strength does
not destroy certain types of pathogenic micro-or;anisms (including M.
tuberculosis), any milk treated by hydrogen peroxide must subsequently
be subjected t) effe-tiv. heat 4- atwert hefor . heing districuted to the

sonsumer or durirg the dour.e D oronmfacture.

Whether bhydrogen bercx.de 1s addec to milk destined for liquid consump-
tion or for manufacture, such additions muct %o 7¢Ty  arefully controlled,
and official tests made suffiviently frequently to ensure that the
preservative hus been destroyed before ‘ne milk and milk products are
distributod to the concuner,

If catalse 1s - 1ded to hydrogen—peroxida-treated milk to desiroy residual
preservative, lhe oriyme preparacion muct be entirely satisfactory from
the enzynic, chemica. and vacteriological standsoints,

As the addition of Varngen peraxade o milk 1s krown to affect to some
extent the quolity of the mr Lty further investigations are recommended
to evaluate rnore precisely these changes 1 relation to humnan health
and nusrition (vide the resort of the Joint FAQ ALO Fxpert Committee on
Food Additiec eoe.c(World He.lth Organization 1557) ).

Finall 1. must slearly be recognized, both by the ~ontrolling authori-
' . Ty ’ 3’ g

ties and tho technical personnet! concerned. that the uce of hydrogen

peroxide is no* 4 lyplenic roncsure, wnd s no subctitute for efficient

heat treatmeat, Loshocty, *t s a mathoo which, in other than exceptional

circumstances 13 not to Le recomyinded, "

Although th Ly logicrsl vyilyae. TTP2C1AlTy the one of protein, is hardly
altered in mili by th: use of H 0., no nore thar the chemical compegition and

¢
the nutrilicnal valie - only vitamun T 13 legt . vubjecticons exist whether the
hygienic cangers in milk arc really reioved by the use of H“OZ‘ Mme should not
<
be imposed orn by tre faot 4)3+ Hpﬁe ipplied at the dose 0.5 g/1 has a Killing
effect between 99 3 ani 93,6 per ceat d.p dling on the trmperature so that there
is 1n part an even higiier bacteria reduction than during pac*eurization; however,
a lot of pathegsnric T1oro-orgaiisns cartainly survive H?QQ treatment. 3o does
mycobacterivn tutt rcu oois sirvivoe 0.98 per cent H,}O2 colution., There is no
<

agrecrment 1n the literair. on th. kiliing of biucellae; therefore experts for
milk hysiens have erishoslited tua. the enidemin dange™ ie rot banished by the

distribution of HEOﬂ Yizaw 1 ilk.

Trerefore mii% cas roach “tho consumer via the collecting place in the
raw, ornly chemically ;rrserver formy as it is reported to be, acco~ding to
FAO f.gures, in collectins places on Madagascar (10, 33). 1in gpecial cases
according to exverts *his chould be all>wed for miik producers too (FAO resolu-
tion, article 3), It i unclear in tais resolution whether this possibility

(way no.l is also provided fer the direct shipzent of milk froa the producer to
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the consumer. If this possibility is seriously taken into consideration, then
shipping of ~hemically preserved milk only should be allowed through the collecting
place (way nG.J/S).

©} Pastaurized Milk

"he pasteurization of milk 1s, above all, the best method for the developing
cruntries too, because the possible transfer of diseases through milk enforces the
heat preservation especially in the interest of the country's population. Pasteur-
1ration of milk, however, requires the build-up of a ~ooling chain, whereby 1t does
nst matter whether the collecting place or whether the dairy is responsible for it.
in=t pasteurized milk ~an well be transported cver long distances shows the example
't the collectirng place Anand, I[.adia, where pasteurized milk 1is shipped in 1iso-
irted tanks over more than 415 km to Dombay. The possible ways to a collecting
plaice = milk ~onsumer (way no.6/3) and dairy - consumer (way no.5 and 10/3) there-

f~re should be spored mainly for pasteurized mili.

Jecause of the hygienic conditions in developing countries, very often the
quzetinn has been raised again and again whether the generally used pasteurization
time and temperature (]! - 7&3“ for 15 to 45 se-) or the hign temperature pasteur-
tzatiun (3537) are ennugh, to provide the consumer in a developing country with
¢ ik of high keeping quality. The thorough investigations of AUTLAIR (23)

“learly indicate tnat milk from tropi~ countries has a lower bacterial count

than milk from ‘rencn milk producers (table 4).

‘abie 4. Bacterial Counts an falk from Tropic “ountries and from crance

{ s . | -l .
\caltalated as Arithmetic lean Yalue from Data Cupplied by AUCLAIR (23))

Bacterizl ‘sunt (1 Hill/hl)
crigan of Uamples Number Mean Value + Staniard Deviation

Ny - o A ¥ .
SIaD1L LounLwrias

entra! African Jepublic 38 0.36 + (.37
iad 8o 1.63 + 5.39
Lk**nef;‘«,l 6 O.Cx}} i 00003
Irdin { Low) 13 2.13 + 5.6
ndin (Buffalo) 40 16.96 + 86.0
.. »
i;“‘féis‘: ‘313? Suaw) 135 1.25 i OQB‘Q*;
{Buffalo) 0 16.96 + 13.6
Travoe
‘amm A 35 3.30 + 7.00
‘ier'd J ‘3 00013 : 00012
Mean Value (Cows) 161 20.95 .80")

*, irror of the mean values. The difference in mean values of bacterial count in
cow's milk from tropic countries and from France is significant (p 0.01).
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AUCLAIR does not see any special inhibitory substance in tropical milk ae
causing agent but rather states that by the absence f milking ma~hiner and uy
the fast drying »f the equipment ir -ontact with mili, there are wo se wndary

infections and therefsre 1sver ta terial . cunt- in general,  ‘hereby the xeeping

quality of raw milk rel-tively Tong and £or “ost of the miis ramples (rom
‘ . ; .. ) ‘ ,
tropic cows from 1 - 19 acurs ot D= 40, Feoras onditeone can be slven

by the presence »f .pecial micro-oraniums: A 'AL (7 b ) dnerved  ue
agulation by microcorei without . 1dification. ~periid climatic conditions aleo
can cause u higher rate »f losses, In nd1n, for anstance, a Niher percentage

of sour milk has ceen Jenerally ouserved durin  the moncoon Besson,

“thether high t.mperature-sh. rt tire of hish=-temperiture pasteurization
should ve recommende: for deve! “ning ~ountries i depends on the taate of
the populstion. If ouly conied itk was uged, 1t ecst {or the first time high=

temperature pasteurized mi’l: shou.d ve offered *n5 the consumer.

d) Cosling of NMilk

LW1th pasteurization ~f rile its 25line is very ~lorely connected or,
expressed :n other terms, pasteurized mill requires the build-up »f 4 cooling
chain from the collecting place t~ the . onsumer (WY noed and (/) respactively
from the dairy to the > nsumer (way no.H and ZC/V). In enera., temperatures
of less than 10 - the 1 wer the better - ire re:smmendod for ocling of pas-

teurized milk. However, one has t- t-ce 1nte ~onsiderstyioan thit soling devices

“

are very expensive (74, ped).  n Delhi t yon Kery o 4% 1 prlied; an
=y
cold-walled milk Storage tunie, even © 1 used. e Lov temperatures ,muaran-

tee 2 high safety ior thne trancport of pauteurizod mi.l ove: lirge ltstance., ac
g : i '
from Anand t- Bombay (see above) and as ith the trancport fro Hwneville to

Mt. Tsa over more than J7C ¥ oin Justralia (firure ).

In several -~ountries it is even required that the farmer pre-co-1 the milk
before shippins to the creamery. oo does tne dairy in lenran only accept milk
1f the temperature of 156‘ 18 n t exceedes (20, Pedi)e iu f1:l thas require-
ment during the h:t seassn of the Jyear 1s not very essy. ‘his mirht be the

reason why a large amount of milk gues directly to the =o sumer, as 1s done by

the farmers in [lehran.
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(21, p.94%).

§ Thureday_Iglgnde

0 the conewmer: daily in bottles,
300 W refrigerated transport

Raw milk: tank, daily, 100 km

carrns / Dairy

Mil'k production area
Malanda

Queal

Raw milk: tank,
To the consumer : datly, )70 km
in dottles, 15C ka,

road transport Noynt lea

Townsville / Dairy

Ta the consumer: daily by train in 35litre
cans, 1,040 km (15 hours on the road)

e) Q}%gﬁg %I}'}a}%ls t Mk feating

The ombtinati o f ®ik pacteurization and cooling in developing coun-
triee under trops o0 onditione without any doubt represents a handicap,
which causer high oete r investment and maintenance, Sterilization of
silkoar oa bavys foroa pepalation’s milk cupply hat acways been rejected so
far, be-avie thece produ te are card to e of minor Liclogireal value. Intense
grientifi anvestigation, however, av well ac the application in infant
nutrition a4 large baie in [vrael over many yeart before the establishment
af a darry industry, have shown that thece opinlons are untenable, Vteri-
Pr=atioar w o tho« g oaut o lay gt Lo Covtters the poocibiiity, besides
Gaving the money o0 a ooolaing hawn, to work with relatively small units
g0 that for the build-up of a4 dmiry inductry in a developing country, first

of al! only small da.ries and collecting pla-er are necessary. Each increase
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in milk shipment can be equalized by changing the time of operation and by instal-

ment of a second unit. For these rezsons one believes that for small amounts

of milk sterilization is more economical than pasteurization, since there is

no cooling chain and lower costs for processing (26, p.20). Therefore many ex-

perts favour sterilization arguing that tiere are many
cooling chain (24, p.4) and ilarve dis
not reachable (27).

cdvantages such as no
tribution of milk over huge areas usually

"It must be a big market for steril!ised milk in developing countries,
because there were families who lived in areas without daily supply
of ice and no electrical refrigerators” (26, p.16).

As another modern method we tod .y know tle ultra-high-temperature treat-

ment, whereby milk is completely fireed -f bacteri: and stands very close to

Pasteurized milk in its taste. The marvellous experiences with this milk

during week-ends and vacations in Duropean cities favour recommendation of this
P

new type for milk preservation whereby it does not matter whether the direct

or indirect method is nelected, Larger -utoumts of milk, however, have to Ye

available for this method. Such a plant already exicts in Abidjan, Ivory Coast.

f) Other Types of Preservation

For adult, but not for baby and infant nutrition, we have to consider the

different fermented milk products as a source of animal protein. In part these

products still have a greater importance today than fresh milk, for instance

yoghurt in Iran (20, p.7). 1In India, the Iiddle Dast and lanila acidified milk

also plays an important role as do kefir and yoghurt (13, p.39). Since acidi=-
fied milk correspond partly more with the people's taste, probably because they

are used to it, an increase of wilk consumption could be obtiined in this Wye

In addition, the use of fermented milk has the advantage that further amounts of

milk which cannot be sold because of unfavourable traffic conditions, are

available for nutrition. Here again, we have a good example looking at the milk

supply in Tehran. ililk which does not fill the requirements of the dairy for

temperature and acidity is sold directly from the
a fermented milk product (way no.1l).

producer to the consumer as

Although miik consumption can be increased by this possibility, objec-
tions have to be mentioned because we have the same conditions as with raw

milk if we think of hygiene. Investigations on the influence of souring on
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different pathogenic bacteria in tropic milk are not available, but there are
comparable results available in the literature which allow analogical conclusions
(table 5).

Jable 3. Viability of Pathogenic licro-organisms in Fermented Milk Products
(SCHONBERG (28) and HOXL (29)).

Vichility of

Brucella- Foot-and-!fouth Tubercle Typhoid

Bacteria Virue Baciilus Cerms
Kilk Preduct -snDays  __inDgys = _in Days iAo Daxp
Sour milk (20°C) 3-8 ‘) 18 - 21 5
Buttermilk (4-59C) 9 - 35 s 1
Quarg 24 14
Kefir 11 14 5
‘oghurt 8 14 )

*) According to other data no viability.

Therefore the use of raw, but fermented milk for production of yoghurt
and kefir is as objectionable as the use of raw milk itself; therefore it can~
not be recommended. If, however, a possibility for heating exiuts at a collect-
Ing place even 1f this 1s a very primitive one, the preservation of milk by
fermented cultures would be approved (way no.9 and 6/8),

III Proceesing of Fluid !ilk

It is my intention to desist from more than characterising the well known
forms and phases of fluid milk processing; [ rather want to describe the zun**
tions for milk marketing in developing countiics,

l. Size of Dairy Plant

The tri~ky questicn, how large a dairy plant should be built, must be
answered realistically. Everywhere there are statements that dairies built
in developing countries are ton large (14, p.25) 8o that over a long period
of time economic disadvantages go along with it (30, p.20). e minimum capacity
should be at least 5 - 10,000 kg of milk per cay. Isras! gave a good example
for the build-up of a dairy plant in Jotfata, which is located in a very dry
region; first the plant was projected to process 5,000 litres (31, p.52) and
wvas later, after a few years of development, ad justed to the increasing demand.
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Aspects of technology and economy should be preferred to those of prestige think-
ing (32, p.37a). if the propesed minimum amounts cannot be achieved, then one

should be satisfied with rollecting places equipped for centrifugalization,

pasteurization and ~onlin:r, nllecting places very often prove to be better
than large creameries, because they work more effectively with smaller amounts
of milk (9, p.4l) and becquse tiey are privileged for further development (),
P+57). The native experts also can handle the smaller processing units much

®Bore easily than thev .an the large ones,

Calealating the amount of shipped nilk in o district, the following aspects
should be considered:

1. Number of dairy cattle, the milk of which can be broucht to the
collectins pla.e and the diiry within an hour on foot (way no.4 and
\i&’y’ Nte 3).

2. The daily milk s12id per -ow should not be cal "ulated higher than
1 = 2 litres, [xart firures have to be ~btained by test milkings.

3. From this amount of milic o9 - 40 per cent has to be deducted for use
on the farm (Id, Pals 2C, pob).

4. Shipping milk from the “~lle ting place t, the dairy (way no.?),
the riad conditiors, espe taliy their agability during ruiny seasons,
have tc be taken int-~ considerat: n,

With the knowledge - f these fa tops the wmount of rilk to be expe:ted
can somehow be al-ulated., After this a decisiun 16 possible as to how much
fluid milk can bve processed, what type of hent treatment chould be used and
what kind of other prrdu~ts ~an be included in the production programme, In
general, one also might - noider the productinn of ghee.

2. Zollecting and e eivin: .f "lk

decause of the rnad -Unditiong, which in general do not allow collecting
close t- the producer, the silpment to a cullecting place must be required;
in very unsuitable cgueg perhaps a pre-collecting pl-oce should be installed,
For lack of usable ~ans these must be prescriLed 1n material and 51ze or they

have to be provided anmiformly as s venerally done in dairy countries,

Only 1f larper .mounte of milk are zhipped a5 in the 50- alled "milk colonies",
the transport from the colle ting plane to5 the dairy by tanks 1s feasible, In
developing countries, a parallel shipment of milk by tanks ar well as by cans
to a dairy cannot be avoided, as in Deihi (25, p.12).
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The control of milk is, even if this might sound very strange, an extremely
imgortant measurement in processing fluid milk. In developing countries the
percentage of altered milk is unthinkably high so that no milk can effectively
be received without checking for water alteration, Here toc one should be
moderate in establishing places for milk testing. As a basis for installing
a laboratory in the first phase of a dairy build-up in a de eloping countiry,
the test for water alteration (aerometer), for fat (butyrometer), for dirt
(fi}ter method) and at beot the recuctese tect should be enough. [t instruc-
tions for milk cooling are possible because of the water conditions, the ob-

o omne of these ristructions of course have to be controlled by temperature

neasurements,

The instalment of cooling devices depends largely on the local conditions,
In Liorthern ligeria cooling in cans would be possible in several districts
boaoonse the temperature of spring water is about 1?°m. In general, however,
ne wvill need the usual cooling devices to keep the milk i1n storage tanks at
1. slosed cooling systems can be recommended because of thunderstorms lasting
“or owetn, espacially during the dry season, thus polluting milk because of the
froo surtace of milk in surface conling devices. Therefore, even in small plants

rnpface cooling eyvstems should be avnided.,

In most caseg, clarification of milk is included before pasteurization
»ony other type of processing. Here toc one should consider the small unit
tie moct simple ncthod, namely filtration by cloth or filters., If centrifu-
lization 18 sonenow possible, clarification should be applied too, because
lener laciang 'o-4o as in west ffrica and in the highlands of Iran, can cause a

ctrong and sandy sedimentation in milk,

v pasteuiization of milk, modern plate pasteurizers are used which combine
't ~xchange®, heater, water and brise cooler. The high-temperature (85°C)
.7 well ac the high-temperature short-time pasteurizer (71 - 74°C for 15 - 45 sec)
cecute continccusly so that 1,00C - 10,90C litres of milk per hour generally
rnote Loaten.  These heating devices require a higu technical standard in the
frveloping country so thet they can only be recommended for collecting places
'r Jairies that are located in cities with sufficient water and electricity

hii}??]y.
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Under primitive conditions one also could think Jf a Jacketed vat for 500
litres heated by steam or hot water. The temperature chould hold at 6500 but
not lower than 6C°° for about 30 minutes. "his heat treatment corresponds
with holder pasteurization which 1r 1te modern modifi ation 18 £t1ll allowed in
many countries by law. The disadvantage of this discontinucus processing
can be equalized by combining several vals into sne unit 80 that by filling
these vats in special intervais a somehow continuous filling of the bottles
is possible. ‘This holder pasteurization is nct directly possible as in-bottle

pasteurization.

The ultra-nigh short-time temperature pasteurization generally might come
into question only for dairies in cities with large amounts of milk to be pro-
cessed, However, for economi:al reasons, such a device also might be interest-
ing for smaller plants. The smallest device 1llows the processing of about
50C - 1,000 litres of wilk per hour. These modern unite, however, should only
be taken into ~onsideration if a germ-free fillin~ 1n disposable ontainers
goes along with 1t., The indirect ultra~-high short-time pasteurization operates
as plate or tubular heater at 135 - 14000,, whereas the direct method operates
with steam injection into milk at LSOQ‘. and a ni1lding time of 2.4 seconds.

4. IIQO? Ireatment

As can be seen from the already mentioned standards (page 12) for the
special application, exact working instructions have to be given, whereby

special care has to be taken hecause of the constant decrease of the concentra-

i r 0
tion nf H? 5

and after storage for 1,0, 1s absolutely necessary.
¢

s

in open storage cans. A continuous control of the milk before

5. lilk Packaging

Only under special distribution systems as in India can one desist from
packaging, but otherwise one absolutely has to favour packaging of milk be-
cause of dangers like impurification, reinfection and alteration. The defie
ciency of milk in developing countries has contributed a lot to the fact that
market milk is altered in an unimaginable way, as 1t 1s reported by the milk
and marketing board in Lahore where 97.3 per cent of market milk was altered
(33, p.8).
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In general the glass bottle is used as package. There are difficulties,
however, if they first have to be imported because there is hardly any glass
industry in the developing countriec »r there are long distances between the
glass factory and the deiryv as .n [ndia (34, pe3)e  Therefore the disposable
parkage should, 1 at all possivlie, come 1ut~ use (139, p.1C), because Lhe trans-
port, ~leaning and disinfesiion of Lottles ind espe.1ally the bottle washing
machine can bte spared; turthermore the detergents, the disinfectant solutions
and the water, which mukes twice as much as m1lx, are not neceesary., As strange
18 1t may sound, for the 1eve.oping countries the use »f plastics seems to be
not only the most suitable fron tne technical peint of view but also the most
economical way of mili puckaging. Thinkzing of the gorod experiences he made
in Israel, HOSENIFT! D favours the polyethylene package. ile verbally states:

"It seemc that pucking fluid ril. and fiuid m1lx products as “hoio-
milk and Moka-milk and so called schaolemil: can be a very cheap solution
for the distribution of milk in developing countries’ (31, pe52).

wonsidering the intensive sunlignt radiotion, nowever, only polyethylene packages

with light-protecting film shculd bo used,

6. DSpecialities of :ilk Frocecsing

In general the hioh fot per entage makes it necessary to standardize, as
1 ommonly dore 217 wver the world. The cesential and nutritional part of the
milk, the protein, i: =0t influenced oy thic technologieal step; we always have
to keep in mind that r.1% production in develo ing countries 18 enforced because
o1 their deficiency ir animnl protein, The economic vrofit, which results from
crean separalior and the fo1Towing production «f thee, neips to make fluid
mill cheaper especially for the poor. This redictior alse can minimize the
mtluence of tihe "black perket'. [n India an additional reduction of the milk
Prize was achieved by decrensing the fat per~entzge of double toned milk from
“WhH to » per ceut. The pri-e retio between normal buffale milk and toned or
double toned mill is 4 : 2 ly whereby the protein content in all three milks

ie almost the same (14, PeAdy 2, .20 and 79).

It 1s very interesting to note tiat in developing countries flavoured
milk reached some importar: e. in Israel five different varieties of flavoured
milk are on the market (COCOd, coffee, orange, raspberry and peppermint (26,

pe13)); in tombay there are even ten varieties on the market. The processing of

these products is not connected with any special difficulties (26, p.18).
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Iv 51;5 D;atribgtion

In developing countries the milk deale: 15 a massive obstacle to a fair
distribution ¢ quality milk. A regular milk market, however, is absolutely
necessary if a good development of 1,111 production as an essential part of a
People's economy and nutrition should toe place (14, Pe?l). All over the
world bad experiences were had with milk dealerc 1in developing countries so
that state regulations had to be 1seued. Since must of the dealers also collect
milk, care has to be taken that the winle milk market from the producer to the
consumer 15 reguiuted by law. Ir the first phase of the development, organizing
the market Ly the dary seems to be the most fuitabtle; this has 1lways been
proposed Ly expert: in different developing sountries, as 1n Iran (70, p.49).

On the otherside extreme difficulties exist with the shipment and the marketing
of milk because of the road ‘snditicns espe-ially after rainy seasons. Very
often the trucitr 4t tue collecting place “annot operate any mcre, s» that trans-

Port vy man or anwnal has - be provided.

In Israei mily ie directiy delivered by the duiry to the sonsumer's house,
As far as 1 unm voncerned, 1n India miik delivery i Jery well organized. In
Delh1i as well as in Aombiy the dalries have their ~»wm distributyiorn system, Tor
1nstance 1,000 mylk depote are spen dr1ly for tws houre in Jelhi, sperated by
students. [n addityn 5L 8nops are open all day long, In “ombay 234 state
distribution depote with a Simple but effetive equilpment are planned. 1n these
Bpecial rases 1t also is possible to sel] unpackaged milk, so that bottles or
other packages -an pe spared; that also means chipment of milk in small tanks.
At the depots simple meqsurement deviter for °, 1 and 1 litre would be enough.
An additional advantage is that the pri-e of milk 1c determined by the state so

that phantasy prices as in Taiwan (10, p.31) are stopped.,

L ONclusions
M

Because of the deficiency »f animai pretein in developing countries one
has to welcome the activation of milk produrtion, However, the increase in
milk production cannot be considered without thinking of the medical and veteri-
nary aspects 1n developing ~ountries, because Hf repercussions on public health.

On the otherside 1t ;o well known that miix -an cause a variety of diseases,

The methods of milk preservation cannot uniformly be proposed for al] developing
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countries, because the distribution of milk is handled in different ways. The
transfer of milk from the producer to the consumer can be direct, but also

through a dealer, through a <ollecting place or through a dairy. According to

the possibility chosen the kind of processing hae .. be determined. The situation
1e especially difficult in countries with strongly separated rainy and dry
scasons, since milt production 1 stopped for o waile. Irom this fact, require~
ments are derived for pasture farming and feed preservation, which have to go

2long with an increase in milk production.

in the firct phase of the development of a dairy industry one cannot but
rreunlze the colliection as well as the marketing of milk by the state or state
authorized orranizations, since the dealers oppose most of these systems. In
sreneral milk will be pasteurized 25 in the ~ountries with vell operated dairy
industries, whereby one has to ask for an expensive coonling chain from the dairy
t" the desler and to the consumer. Therefore sterilization - especially ultra-
uiech-temperature treatment, ~ombined with modern and economic plastic packages -
13 particularly recommended tor developing countries. fccording to A0 standards,

i, .. preservatinn should »nly he applied in extreme cases.

considering the special fituation of mi1lk production one should aot begin
in tae first phase with large dairy plants in developing countries, but rather
ve taret satisfied with oollecting places.  Only if minimum capacities of 5 -
Dyt ke malk per day are reached, the build up of a dairy plant should be
facen into consideration.  The calculation of the daily cshipped milk in a

recion 1s very complex and should be manifested by thorough local investigationg.
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