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1. Introduction

In 1953, Ramsdell and Whittier reported

that heating milk for 10 minutes at 212°F.
produce no measurable aggregaﬁon or coagita-
tion of whay protems These results were
based on cen’cnfugat;on experiments in which
the supernatant were anallysed for acid-coagu-
table nitrogen Edmiendson and Tarassuk (1956)
obtained similar results; but pointed out that
. some criteria were needed for differentiating
casein from denatured whey proteins hefore
such a concq!us-i'on could be drawn from these
observations, Such corfirmation would appear
 particularly desicabe in view of contradictory
observations. Fer example, Patton and Joseph-

son (1949], found evidence of an associations.

between the whey proteins and casein based
on analysis- for sulfhydryl groups. In 1954, Me
Gugan et al., showed that, when a mixiure of
sasein and ?B-iactoglobuiin was heated at 85°C

for 30 min. ot pH 6.9, the B-lactoglobulin was

converted into a form which moved with
o. -casein during moving- boundary electrop-
horésis, They postulated a complex between
" the two proteins.

Since that time many investigators have
alse suggested a complex between k-casein

_and B-lactoglobulin. Zittle et al. (1962), de- = .

monstrated by means, of moving-boundary slec-
trophoresis, Ulrd centrifuge stabilization by
calcium chloride and clotting by rennin that
mixtures of k-casein and B-lactoglobulin comp-
lex upon heating., Morr et al. (1962), used

polarization of ﬂuorescence technique to de- -

-monstrate the anteractlon Trautman & Swanson
{1958), Sawyer et al. {1983] and Sawyer (1969)
used sulthydryl blocking agents and moving -
boundary electrophoresis to provide additional
evidence for the interaction between =B'~lactog~.
fobulin and %-casein. Aurand et al. (1963}, used
gel and immune-electrophoresis to show that

~calcium when milk was
Demott, (1969) reported that B-lactoglobulin, - .

a complex formed on heating between B-lac-
toglobulin and caséin and between casein and
serum atbumin. Hartmah and Swanson, (1965)
demonstrated by means of polyacrylamide dise
electrophoresis, a complex beings to occur

between - k-casein and B-lactglobulin - when

they are mixed in equal parts by weight in a
solution of milk salts and heated to 70°C for

© 30 min. They interact ~completel when heai’ed

’cc 8500 under the same COHdItIOF}S

Raw sk:mmiik ‘contains " an apprecaable
amount of soluble casem Von Hippel & Waugh
(1955}, which under the influence of heat may
become centrifugable. However, any increase
in cenirifugable nitrogen beyend 78% of the
total nitroegen indicates that denatured whey
pioteins . either are sedimenting separately or
are being carried down with the. casein. In
considering this approach, Hilgeman and Jen-

ness' (1951) observed a wapid change in'solub- '

le calcium and phosphorus immediately follo-
wing the heat treatment of milk. Christianson

et al. (1954) and Tessier & Rose (1958) repor-

ted decreases in the concentration of ionized
subjected to heat.

heated at 65 to 75°C for 30 min. did not bind .
any more. calcium than that unheated,’
Christianson et al. (1954) - and Demott
{1968) further reported that decreased ionized
calcium from heating, apperaed to be reversib-
le after 24 hr. of storage. Similar changes in
centrifugable nitrogen might occur.

Tharefore, the -purpoée of this investiga-
tion was to determine the effect of different
heat treatments and subsequant storage' on

. the changes in centrifugable nitrogen as a func-

tion of time following several heat treatment.
2. Experimenta!l Procedure

Portions of skimmilk were heated in a tubu-
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-lar ‘heater for',one min. at' 160, 220, or 280°F,
and immediately colled to 36°F. Samples of
each milk, plus the raw skimmilk control, were
centrifuged at intervals overa a 46 hr. period
in the K roter of the Spince Model E Uitracen-

tifuge. Centrifugation was carried out under

 vefrigeration for two hours. ysing an average
centrifugal force of 113.000 xG. Under these
conditions; essennaEyy ‘all of the centnfugable
casein will be removed. However, analysis of

the supernaiant liquids from the raw skimmilk .

_revealed variations related to the actual tem-
perature of centrifugation, which varied in
different runs between 40° and 50°F. Therfore,
“the analysis of the serums from the heated
~ samples of -skimmilk have in each case heen

referred to the correspondmg values obtameci'

with the unheated sampEe

Supernatants and geis wereg analysed for
nitmgen by the method of Kjeidaht.

3. Results and Discussion
Resuits of the experiment. are presented

.in Fig t.- The supernatant nitrogens in each .
‘of the heat -treated samples are plotted as.

percent of those found in the raw skimmitk
. control, :mmed:a’tely. following the. heat treat-
ment, all samples show a marked decrease in

prbportiona% to the heat treatment in two 'cas_y
es. The analytical data suggest that some pro-
tein Breakdown may have occurred in the samp-
le heated to 280°F. Since the treatment at
220°F, produced the maximum effect, caloula--
tions will be based on this sample. A reduction
in supernatant nitrogen to 33% of that found -

in raw skimmilk supernatant corresponds, in

this case, to the centrifugation of 92% of the
total nitrogen. Thus there can be no guestion
that whey proteins are being centrifuged im-

mediately after this heat treatment.” .-

"All three samples showed a rapid shift in
supernatant nitrogen following the heat fs-reaf—'
ments. The maximum observed at ten hours,
The nitrogen values may indicate a preferenti-
al solubilization of B-caseln (Sullivan et al,

R 1955}, Hesuits obtained at 46 hours are not

included in fig. 1. since they réveal no s;gmfx? :
gant change from those at.28 hours. In ap-
prox1mately 24 hours, each somple shows a.

" reversion o what appears 10 be an equ:hbrmm

value characteristic of the previous heat treat-
ment. It. is not clear at present whether this

increase in soluble nitrogen is largely due to

a re-establishment of the -equilibriu-m betweert
soluble and micellar casein or 1o a resolubiliza-

protein- content. The  decrease is - roughly tion of the whey proteins,
o 100
2
L
. . 90
. z‘ z
g % 80.
[
212 70
o
g W
EE
2 3160
C XX ,
=1= ¢ s
E1E ® 160 F
851z, | 5
s..c <{'0- . O 220°F
Ly @ @ 280F
30'_-"1 | L oy
5 - 10 20 20 - 30

TIME ELAPSED BETWEEN HEATING AND- CENTRIFUGING(HRS}.




o1

HASSAN, L A., E. SEZGIN

Summary

| The effect of differént heat treatments
and subsequent storage on theé sedimentation
of milk proteins was studied. '

Samples of skimmilk were heated at three
different temperatures (160°, 22° and 280°F)
for one -minyt’é. Heat treated samples and raw
:skimmilk samples ware centrifuged at inter-
vales and supernatants nitrogen was determi-
ned. : :

Immediately following the heat treatment
 such a marked drop in the sup‘ernatant"niti‘of
* gen was observed. Thus it must be concluded
that whey proteins are being sedimented, A
‘rapid shifts in supernatant nitrogen was found

‘during- the subsequent period of storage, and )

the maximum values were obfaiqed_afterten
‘hours of storage, Later on an equilibrium oc-
cured at the nitrogen values dependent on the
severity of the heat treatmeht.

It is not clear at present wh’e,’chér' this
increase in soluble nitrogen is largely due to

. re-establishment ‘of the equilibrium between

“soluble and micellar .c'asein or to a "'fe;éofﬁ;
hilization of the whey proteins.

OZET
Siit proteinlerinin sedimentasyonu Gzerine
1si isleminin ve sonraki depeolamamn etkileri.

Bu calismada farkl is1 islemlerinin ve
sonraki depolamanin’ siit proteinierinin- sedi-

" mentasyonu Uzerine etkileri arastirimistir.

Denemede materyal ofarak kullantdan vyad-
siz sit 4¢ farkli sicaklik derecesinde (1606°, .
220° ve 280°F) 1 dakika siiveyle tutulmugtur.
Is1 isleminden gecmis drnekler ve yafisiz ¢ig
siit Srnefi belirli periyodiarda santriflij edilerek
supernatant nitrojenleri tayin edilmigtir.

{sr isleminden “hemen sonra drnéklerin
supernatant nitrojenlerinde Gnemli bir dlsls
saptanmiﬁw. Bunun serum proteinlerinin sedj-
mentasyonundan ileri geldigi anlagiimaktadir.

Ancak daha sonraki depolama silirecinde su- . -

pernatant nitrojeninde hizli bir degig.im' “Ezlen-
mis ve 10 saal sonra maksxmum dedere ula$-

“miglardir, Daha sonra mtroien degerlerinde st

islemine baglt olarak bir denge olusmustur.
Eriyebilir nitrojendeki bu artisin  daha

- ziyade eriyebilir kazein ile misel halindeki kaze~

in arasinda dengenin tekrar kurulmastndari mi

‘yoksa * serum proteinlerinin tekrar erir hale

gecmelerinden mu tkaynaklandags henilz ag::ki!ga
kavusmarmstir,
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cek misindz? Bebefe “waun dmiizler”

duygularniz. Sunun Selimi Bey'e..

 Kutlamayacak susgiz? Anneye, “gozin aydin” demeye.
Ugraym bir I Bankasna, Alin bir “Mavi Atmaian”... yazm

dilemeyecek misiniz?

Selami Bey, diledigi gibi deger
; Tendissin “Mavi ArmaBan ik, altin
. . taksm, besik alsin.., nasit difersel
£ Yada, hazir gitmigken -
is Bankast'ia, “Mavi Armagan’t
hesaba donigtirdr. Hem hesap
Dyiir... hem lazt biiyiie
Selami Bey pouyor muttuluktan.
Paylasin bu muitlniugu, '

“Mavi Armager,

seckin, saygin bir
d
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fs Bankasi'nda hesaln
olsun olmassy, herkes
“Mavi Anmslian’day
Yﬂmlmwbm;icceﬁi avt Armags
Armagian pasay: 1]
oEarakﬂﬁmmak fsteven, birIs Bankesina
... Sunscaft Kmsenin acun, soyadim
zel “odeme celd’ne
ctmoyt dosdndOgD pariy: yahnr, Orel zadt
Iginde Mavi Armagao’s ain
Sumitan kimse, Mavl
cekini diledigi Is Bankasi'na g R
Parasint giinlitiee defiedendidn |

TURKIVE $ BANKAS?
£Paranizin, istikbalinizin craniyeti”
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