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. . . · d n Butterand Organoleptic Stu Y O ·th 
d f: · . Cream W1 Ghee Prepare rom 

Added Copper.* 
S. M. Chaudhary, S. H. Vyas, K. G. 

Upadhy~ya ~d p, N. Thaker 
t D · ry Science Dairy Technology Departmen , ai 

College, GAU, Anand. 
- 8~C Pasteurized cream (heat_ed to 

for - 20 ·secon:cls and cooled to 4°C) 
~as taken in 400 ·kg _quantity for · each tr-ial·. Su~h five trials wer~ conducted. 
The cream was q.ivided. into four bat­~hes ·each amounting to 100 kg. To 
th~ each· batch of cream, copper was 
~dded at .the rate of zero, (Cu0J, . 100 
( Cu1), 200 ( Cu2) and 500 ( Cu3) ug 
Cu/kg of cream as ~opper sulphate 
(200 ug Cu/ml) solution. · Salted but­
ter (2%) was prepared from these 
copper treated cream in Silkeborg Stainless . steel butter churn with . 15 
per cent final moisture in butter. The butttr was packaged in 250 gm slab; 
if!. '~Cryovac" . packaging material. But­
ter samples wei;e stored at two diffe­
rent storage te.mperatures viz., -10± 20c and 6±1 oc for 20 weeks storaa-e . d 

o peno .. 

For the prepara.tion of ghee, but­ter sam~les of about 2 kg from each treatments viz., Cu
0 Cu . Cu d · , 1, z an Cu3 level were used The butte . · r was converted into ghee u"ing a t ' empera-ture of 115°C. Ghee sample t d 6 l o S Were s ore at ± C and at room t ture (RT) for 20 weeks. empera-

Flavour score of butter at -10°C: 
The initial flavo_ur score of all but­

ter samples varied from 8.4 to 8.2. The 
flavour score decreasec;i with the dura­
tion of storage period. The rate of 
decrease of flavour score was not sirni. 
lar in ali butter samples. The fall in 
flavour score was highest having Cu3 level while i.t was lowest, having Cu

0 level at :_l0°C during twenty weeks 
storage. Even add1~ion of 100 ug Cu/kg 
( of cream) iri samples _stored at -!0°C 
did not cause appreciable deteriora­
tion for 20 weeks, mostly because of 
the low storage temperature. However, 
when the copper content of butter 
increased, the fall in flavour score was 
also increased. Cu0 , Cu1 and Cu2 
level • samples showed normal flavour 
throughout twenty week!s whil: Cu3 
level samples showed slight rancid fla­
vour at the end of ·twenty weeks. 
Flavour score of butter at 6° C: 

Cu level samples showed normal o 20 ks flavour upto 15 weeks but at wee · 
they showed slightly r ancid flavour. 
Samples conta1n1ng Cu1 and C~~ levels showed normal flavour upto 

. 'd at the weeks but showed slightly ranc1 · 
k s end of 15 weeks. Cu1 level samp f showed slightly rancid at the ellcl 0 

1 sltoW· 20 weeks but Cu2 level samp es ci 
eel definite rancid flavour at the eil\ f 2 · ,..1 San1p c o O weeks storao·e p enou. ' , l o d onn,t containing Cu3 level showe 1~ ..,

5 l titw,, flavour upto 5 weeks after t ia . be 
. 1· nd at t easy to detect the ranc1c 1ty a 
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TABLE 1 

Organoleptic score and favour of butter as affected by 

temperature and storage . d (M 
copper content, storage 

. per10 ean of five replications) 

Storage Storage temperature 

-100 :t 2° C (T 1) 60 ± 1° C (T2) 

period Copper treatment to cream 

Cu0 Cul Cu2 Cu3 Cu0 Cu1 Cu2 Cu3 

So 8.4 8.4 8.3 8.2 8.4 8.4 8.3 8.2 

N N N N N N N N 

S1 8.2 8.1 8.1 7.9 8.0 7.7 7.2 6.2 

N N N N N N N N 

Si 7.9 7.6 7.5 7.2 7.3 7.2 6.8 5.5 

N ~ N N N N N SR 

S3 7.7 7.7 7.4 6.8 6.3 5.6 5.3 3.0 

N N N N N SR SR R 

S4 7.3 7.1 6.8 5.5 4.8 4.0 2.8 1.3 

N N N SR SR SR R R 

N=Normal SR = Slightly. Rancid R =Rancid 

end of 20 week; storage it was highly 

rancid.. Pont and Britwistle (19q6) ob­

served that copper was a det(;lrmin­

ing factor in deterioration of butter. 

El-sadek (1973) reported that induc­

tion period of butter decreased as the 

TABLE 2 

added copper to butter increased. 

Flavour scor.e of ghee at 6° C 

The initial flavour score of ghec 

samples varied from 8.4 to 8.1. The 

flavour score decreased with the in­

creased duration of storage period. 

Organoleptic score znd flavour. of ghee as affected by copper content, storage ten,­

perature and storage period (~ ean of five replications). 

Storage 
Storage temperature 

60 ±1 C (T2) RT 

period 
Copper treatment to cream 

Cu0 
Cu1 Cui Cu3 Cu0 Cu1 Cu2 Cu3 

So 8.4 8.1 8.1 8.2 8.4 8.1 8. 1 8.2 

N N N N N N N N 

S1 8.0 8.0 7.7 7.7 7.8 7.8 7.6 7.3 

N N N N N N N N 

S2 7.7 7.5 7.5 7.3 7.6 7. 2 7.2 6.5 

N N N N N N N N 

S3 7.4 7.0 6.5 6.3 6.8 6.4 5.5 4.7 

N N N N N N NJ so 

S4 6.5 6.2 5.3 4.8 6.0 4.6 3.4 1.1 

N N so so so so so 0 

N =Norma l SO = Slightly Oxidized 0 = Oxisdized 
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Cuo and Cu, level samples having no feet of c~pper upto cert ain extent in 
added copper and J 00 ug added- cop· . ghee • ~11~m.g storage• . . Al-sokkary and 
p er per kg of cream showed normal_. Ghon.e1~ _(1952) . reported that objec. 
flavour throughout. the .storage _p~ri_qd tionabk Jlayour a.nd t aste were always 
of 20 weeks, but samples_ havin~ __ Cnz . dete<_:tec! on ~tor.age with higher cop. 
and Cu

3 
levels showed; shght o:x1d1zed per content 1n · sa:gi.na and these cl.e­

flavour at the end of 20 weeks. 'J;'he fe~ts were rrtore ·· pronounced as the 
Cu3 level samples positively scored · less copper- ·content ··of samna was increased 
organoleptic also indicating flavour scar/, · · · · 
4
.8 compared to Cu, level . -samples· . - . ~CKNOWLEDRBMENT 
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which scored 5.3 at -the end of 20 The'. first author is thankful to the 
weeks storage period. _ _ ·_- Indian ~Council · of Agrioultural Re-
FJavoar score· of ghe_e at room tem er- search, . ~ew Delhi for award of Jupjo, 

·. P · · F 11 'h. atur~ : e ows }P· ' · 

· It was observed that as the copper ·· -· 
content ·in . ghee samples increased the 
rate ?f decrease in ·flavor score was , 
also increased. · -Cuo and Cui . level . 
samples showed normal flavour 1.{p tc{ 
15. ':eeks storage and showed sliglitly -
o;xrd~zed flavour at the end o·f 20 k 

(Received on De. 20, 1979) 
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