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Cheese whay ie & wvaluable "waate' of deiry industry, It
eontaina 0.5 porcent ash, 0.30 percent faf, 5.1 percent lactome,
0.80 percent ptotein, 0.10 percent acidity mnd 93.1 percent weter,
Whey aamplea were coneentrated éo about 52 persent total aolids
by & vecunm geneentrator st 80°0 and 29 inchea vaounm and tha
spray dried with sn inlet temparaturs of 200°C and an outlet tem-
perature of 80°C. Each semple of 60 litres chessa whey on apray
drying gave 6 to T kg whey powder, It contmined 2.25 parcent
acidity, #.08 percent nsh, 1.10 percent fat, 71.2 percent lastoss,
12.0 percent protein (N x 6.38) and 4.5 pereent molsture. Whey
#olids made a poaitive nutritfonal contribution when uesd in bread
of tho rates of 1, 3 and 5 percent, in i¢s orsam at 16, 15, 20 peres-
nt and in orange juics at 2, 3 and & perosnt of the total weight of
the produot without altsring their original characteriatios,

INTRODUCTION

Charse why is the fuid portion of milk, drained from onrd during cheese
manufacturing, Besides about 80 peroent of milk sugar, it containe & pertion
of fat, minerals and high pereentage of water soluble vitamina with almost all
of the riboflavin of the milk,

Growiong concern over poilution and environmental control haa renswad
the pressure on chesss manmfacturers to atop dumping the whey inte stremms.
This dairy wasto osn plsy an important role whan ueed for fortifieation of Foads
for enhancing their nutritional value, The prasemoe of high percentags of
lactose makes the why & perishable commodity, It is generally therefare dried.
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Diriod whey bas been used for the fortifleation of bread, orange juive and ice
eream {Vanchenko, 1077; Dalum, 1978; Holsinger, 1982). Quality ntilization
of whoy hme been reported by Brabec {1078). Thompson e al. {1983) ohserved
that sddition of 10% whsy proteln concentrate in iec cresm incressed the visoo-
nity and reduced the freesing time evetl in the abacnce of stabilizers and emulei.
fiera.

In view of the abundance and nutritions! quality of whey, present sbudien
wera parried out for s utilizetion and characterization.

MATERIALS AND METHODS

Chesse whey samplss presecvod with hydrogen peroxide (st the rmte of
a50 pptn) were proeured from Geoen Dairies, Sahiwal, The samples were analy-
ped for anidity, ash, fat, lectoss, protein and total solide, Thon samplea were
concentrated to about 52 per cent total sclids by & vecuum comeentrator at 80°C
and 29 inohes vacuum and dried by a sprey drier baving inlet temperatuse 200°0
snd cutlet temperaturs of 90°C. Ash, lactoss, protein, totel solids of whey
pamplea were determined by the methods deseribad in AOAC (1875) and acidity

by the method of Vanstone and Dougell (1860). Fat end moisture of dried
whey wete determined ns desecribad by Pearaon (1878).

Bresd semple (control] was prepsred by eddning patent four = 200g,
puger = Bg, melt =4g, dry yeast =6z and ghee = 15g. In the other rsmples, dried
whey at the rates of 1, 3 and § per cent of the total weight of fouc were added,
Organs juive was blended st the rates of 2, 3 ond 8 por cent with dried whey.
Contrc) sample of ice cream was prapared by adding milk 1000g, oream 2235,
ice cream powder 60g, saugar 190g, salt 1g and fisvour 3 dropa. Milk B N.F, of
other thres sampies were replaced by 10, 16 and 20 percent of whey powder,

The psnel testing for colomr, taste, flavour and textnre was carried oyt
ueing the method of Erum (1956), Data wers atatistically amalysed by the
pnalyaie of veriance technique sa deseribed by Sieel and Torrie {1980},

RESULTH AND DISCUSSION

Eight eamples of shesss whey were analysed for proximata composition
snd the mean values for different eonstituents revealed 018 per vent acidity,
0,50 per cent sah, 0,30 per cent fat, 5,10 per cent lactosa, (.80 per cent protsin
and 93,10 per cent water. The mean values for diferent conetituente of dried
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whey indicated 2.25 per cent aoidity, 800 per cent ash, 1,10 per cent fat, 71,20
per cent protein and 4,50 per oent moisture,

Qrganoloptic evaluation of orango juce, ice cresm and bread fortifed with
dried whey was carried ont. Addition of dried whey {2%) enhanced the Ronepti-
bility of blended juioce hut 8 per cent lowered the appenl. Statistics] treatment
of the data (Table I} showsd that blending had non-signiffeant effert on the
colonr, tasts and flavour of the juiee, Anvoymousz (186%) hlended urange juics
¥ith dried whey and reported similar resulta, In ice cream 10, 15 and 20 per
cent milk 8 N.F, were roplaced by whey solids, All these levels improved the
quslity of ice creem, When data wers anailysed atatistically (Table I}, na
siguificant differont existed in solour, texture, teste and favour among the sam-
ples.  Bimilar observations have alao boan reecrded by othet research workers
(Bothwell, 1974; Khalafalla 1975},

Tabie 1. Effect of forbifica don of dried whey at differcnd Ievels pn the FERAOYY
quelity of orenge jucs, fee cream and bread,

Orange juice Ice oream Bread
Paramctare ST

0 2 8 4 0 10 15 20 ¢ 1 3 g
Colowr 70 7.6 7.2 7.0 T8 B0 B.0 7.8 64 82 SR gg
Taste 70 7.2 7.0 4.6 T2 74 74 7.3 6.2 B2 85 g0
Flavour 88 7.2 7.0 6 6.4 68 88 63 5.6 7.6 B2 84
Texture - — . — Y0 T2 72 7.4 B4 7.8 83 g4

1. Heores are means of soven to Jugements

Organoleptio evaluation of bread showed that the addition of dried whey
had significant effect on different quality sttributea of bread. With BN iNoreags
in dried whey level, the quality of gradually enhanced. Statistical anelyeis of
the dats {Tabls I} showed highly aignifiosnt positive sffect of dry whey on tha
colonr, texture, taste and flavour of the bread, Similer resuls bave slig beon
reported by Chumachenko et ai., (1677} and Demobuk e al., {1876),
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