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STRORVCTLOY
Skin milk, buttermilk, and whay are %he by-prodmcts of the

dairy industry, remmining after asparstion of crean, churning of but-
ter and the nanufachure eof choesse or easain,

It is diffiowlt to find out the exact quantities of milk utilised for
different manufactaring purp@ses in Bgypt.

Approxinately, 30 per cent of milk sx;ply 1s utilized for meking but-
ter and Samna, 40 per cent for chsese making and 10 per cant for fer-
manted products and liquid nilk,

In many oountries nilk by-products are simply used for animal
feading in the form of fluid skim milk, or fn many sases thrown msay,
Great offorts and attempts have bean devoted to widen the fialds of
utilizing skin milk and butternilk ag a oconponent in various food-stuf-
f5 and fodder, Intensive researchs have bean, and being applied for
improvings the quallty and for reducing production gosds.

In fact skim @ilk and buttermilk are no longer regarded as
by-products in modern dairy plants, A4S to whey, howaever, many problens
8till ranain unsolved,

In soma countries much of it is apray dried. In Denmark they solve the
problem by returning the vhey (afber separating its fat) to the farn
for feeding purposes,

Congidering the imcreasing demand for food, whey is still a ehallenge
to food technologists., The relatively low total solids content, oaly

about 6% and a lov ratio between protein and lactose, J4/70 resulted a
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algaer drying cosd wnd rather |ow hitritive valwe, Another important
factor is the great variation ia ty,es of wvhey aroduced, which maker it

difficuls to estadlish a standard and comstant srodut

The maia sources for wasy ars it cheese making and manufacture
of casein. The numerous types of cheess and the Betiiods used for pre—
cipitatiag casein resulted great variations in the compositson of vaey,
soroally, much viey deteriorates furine stovgge and transportasion, be-
cause it i{s considered an inferier by=product not worth pmsdeurising nor
cooling. Tae manufacture of lactalbumin has never been a profitablae
operation, as the yisld is very small and markets for this product are
quite linited,

Iz most cases, msmufacturers of lactose have been content to
Rarket lactalbumin produced in their operations on a basis of ocost and
at tices have been obliged to apply part of its manufacturing costs against
the cost of lactoss manufacture, ihey protein can be coagulated and usod
for making a cheese such as Bicotta, but since the proportdion of whaey
protein to total whey solids ig low, the yield of cheesze is relatively
saall,

In the Bgyptian dairy industiry cheese~making may be considared
ons of the most importgnt Atems, The popular typas of cheese in Bgypt
belong %o the sort varietiss, apnd in particular ®Pomiati® c¢heese, To
bhis latter cheese, salt is added to the milk before renpeting usually
(5 %0 15 per cant salt), It has been proven suitabls for the conditions
o gilk preduction aud manufasturing in RBgypt besidaes the possibility of
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presarvation in piokled foru,
Tas large amount of sslted vhey reuaining in cheese factoriss, causes

puch trouble Yecause of disposal difficulties,

This study aimed to increase utilization of vhey es food for hudad
autrition, by producing s chap palatable food mads wholly or in part
frou vhey, This would help in solving the problez of mal putrition in
developing countries due to deficlenoy in proteins, ,Tliormor 3t wuld
aelp in reducing the cost of cheese production, which is relatively
high in the jrad Republic of Egypt, Therefore an investigation on
production of s cisap and palatable chesse of high mutritioml value

fron vwhey or whey and skim milk powdar would be of great valus,
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EARZ .1

CHEMICAL COMPOSITION OF WHMEY PRODUCED FROM D IFFERENT
TYPE OF CHEESE
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LAURRELL TXPES OF CHREBR
Reviev c! Literaturse

The ters “whay® used vithout qualification alvays refers to
the bulk liquid rum froa she vat at “whey off" step,
It {s recognised thet i1 cheesse making, 8 portion of mil: nutrients is
lost in whey, These unretained nutrients consist mostly of lactosae,
albuain snd globulia, s well as, oinerals and water soluble vitanins
in varied praoportiosn,
¥hile the emount of thess comstitusnts lost ia whey 88 considerabdlo,
the reteation efficlenciaes for fat, casein and other minerals are re-

latively high,

In A.R.E, two main types of cheese are danufactiui'ed on large
scals, white soft chease "Donia®i" and bard cheese or semi soft one,
The salted vhey remaining from tae first type contains adbout 15 to 23
per cent total solids, depending upon its salt contenw.

The unsaltad whey, which is the by-product of hard cheese or semi soft

cheesa contalns about 7 par ceat total solids.

When nilk is converted into chesse nearly all the fat and
cagsein are retained in the curd but small propartions are lost in the
vhey. Whey varies considerally in composition accarding to the campo-
sition of the origimml milk, to the chaese-making process, and to the
skillnass and technique of the cheess maker,
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Van §lyxe, (1ot ), shovesd thet tre dry .atter of chadiar
chsess whey averagsd, 6.96% total nolids consistin: of 1

0,36% fat, 0,068 pretein, 5,76% lactose and salte.

debh and Whittier, (19%8), 1a reviewin the utilitation
of whey, stated shat typical cheess whay can be axpected to coatain
6.9 total solids consisting of 1
0.%: fat, 0,9% protein material, &,9% lactoss, 0.6% ash and 0,2
lactic acid, Thay reported tiat theso valuss are varlable bocauwe

tae coaposition of Lilk and cheese naxing procadures ars not constant,

¥hittier and Webb, (1950), stated tiat diffarences found in
the composition of wheys are attributadle mainly to the mathod used
in the eoagulation of the cassin, and to the extont to viich fermenta-
tion of the lactose has boen allowed to progress,
Vhen the coagulation agent is rennst, the caleiun and phosphorus of
the casein complex renmain for tha most part with the curd, The ash
content of the whey is therefore less than it is when the coagulating
ageat is acid, waich transfers part of the phosphorus and wost of the
calciun to the whey, &ome fermentatior is a requisthe part of most
processes of cheese making, the main product being lactic acid, which
is forned grap-per-gram from the lactose. Lactic acid is formed in
greater quantity in the making of self sour casein, They stated shat

whey consist of :

Central Library - Ain Shams University



Cheesa whay

'

93,0 % vater 7.0% total molids
0.2% Lactic 0. % &, 9% 0.9% Nitrogenous 0.68%
scid et Lactos e mtter Ash
0.5% Heut coagulabdle O.% Non-heat-
protein coagulable nibro-

gonous matter

They also mentioned that the formatioa of gases and volatile aclds
by fermentation reduoe  the lactose psrcantage and, in such instances,
the increass in acidity, calculated ss lactic scid, is not squivalent

to the dscrease in lactose,

Normally, the acidity of whey in "Domiati" cheese is lower
than the acidity in hard cheese (Sharara, 1947 and Hanmed, 3955) due to
galting the former before rennetiug.

Salt has a checking effect on bacterial sctivity whicia causes the
raise in scidity. In addition, buffaloes® milk is usually used in
*"honiati" cheese making, vhiéh has a higher buffering capacity and
slower acid developmemnt than cows'! milk (Sharara, 1947, Fahmi and

Sbarara, 1950 snd Rifeat, et al., 1965).

Adding starter to hard cheese comtributes to most of the acidity found

in whey,
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Howlanier and Ataesrton (1964), stated inat as ciuloi ids increases,

tae acic percentage decresses and vice versa,

sharars, (1957), fouad that waey Arained from "Domiati"

cheess salted at ths rate of 10% has an averaye scidity of C.0ME,

Birry and El-Rakshy, (195&), however, gave an avera;e acidity
of 0.212% from taeir work on "Danni™ cheese wiile Fahai {1950}, voportec
as average of O48% in fresh viey samyle produced from sanufacturing
"Kareish" cheess,

Addition of increased amount of salt to milk vas acoompanisd by a dec—
reass in the acidity devedoped in whey, Thais is spparently dus to the
inhibitory action of asalt on the lactic acid bacteria, Buch a retarding

effact has been reported by numerous investipators,

McDowell and Whelan's experiments, (1933), showed that while
the addition of M advays and 2% frequently stimulated the growth of
lactic acid bacteria, ¥ usually and 5% = salt regularly inhidbited their
action, total inhibitdon was approached at any concaniration greater
than 6%,

Sharara, ‘195?), stated that the calcium percentage increased
in the vhey drsinad from the remnet curd of salted milk, by increasing
the anount of salt added, The explamation of this observation was based
on the replacement of c¢alcium by sovdiuve ions forning sodium caseinate
or sodiur calcium caseimate and calcium chloride, He found that the

maximum percentage of caleium in whoy was reached by the addition 7.5 g.
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cf aCl/loo . of atlk, Whea uo.e HaCl was s ded a deprousion in tie

porcentayu of calciuu in whey was noted,

~al _na., (1950), s.owad ia tho Hofoaisiver lyjotro)ie
vrarios, tiat (Ma) caa reaplace (Ca) ion owin, to its replacia; power,
Also Scaachtscnabel, rosulte (1950), saowed Lhat An cations of dif-
**

forant sapluclag powers and differeat valonces, for expmplie Na' vs Ca

dilutic. p.oduced warkad offect o sxchange,

godroiz results, suggest that the replacin; saffect of {lla)
lons fallaas the concentration of the solution docreases, and with ex~
trenely dilute solution very iittls ila® will be taien up tarough ex-
chaage fox Ca". This aay oxylain the imcreaso 5f porcentage of so-

luble calcium in whey by Aincreasing the percentpye of NaCl added to

millk,

Kelloy and Cummins (1950), finding s are in 2armonay with those

of above mentioned studias,

Bosworth, (1916), reccrded the reaction taiking place in milk

by the addition of HaCl as follows 3
Ca caseinate + Hall =~~=—=3 Na or Na-Ca caseinate + Ca012.
-

As proposed by Van Slyke, (1926), &he reaction sxpressed as follows :

Cas te + cl ——S—.
Ca —" aina 2Nal 2%a casainate + Caﬂl

\ Caseinate

Insoluble Seluble
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