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chonpholivids are the licids wnlech dinclude

rlce ecld swoungz thelr hydrolysis derivetivas, 07 are
widely digtribuled, sopeor to be comstituents <. oll cells.
The chief phospliolipids contsin besides phoaplorie acid one
or two nitrogzenous components. They may be divid:d into
two groups; the firgt includes the monoaminophospholipids
iz which the rstio of W/P in the molecule is 1,1 c.=.
lecitinin and cephalin. The second group is the diamino-
phospholipids one, the respective retio is 2/1 c.gz.
sphingomyelin. Thelr identification dates back to ths 18th
and 19th centuries in egg yolk, for which resson tiisy were
given the name lecithin, the Greek equivalant to ws yvolk.
Jumercus invesgtigations were carried out on phosnholipids

in all bilologicel tissues end fluids, becsuse of their

important bioloyical functions which include the Following
implication in the blood clotting process as storage forms
for fatty scids and phosphate, s scurce of checline in
nervous tissues, 2s egsential structursl slements iu living
cells, as integwel counponents in biologicsel coxidation sso
well as intiraedistes 1a the trsnzport znd s2bsorrtion of
fTat end sodium & potussiun ioxns. Besides, phospholipids

aave importent functions in dairying, since they combine
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with protein to form a protective layer around ths fat
elobules, promoting the emulsion stste of fat. ..oreover
they play some technological roles; e.z., in butter making

aud fst stability sgsinst o:idative deterioration.

A comnsliderable amount of work had been conducied on
both buffaloe's milk snd butter fet compositio. in the
Arab Republic of Byypt. Apsrt from the inforuation rep-
orted by Abdel-Szlam ( 1960 ) concerning the totol phosiho-
lipids content of buffaloes milk, no dsta could be obtasined
regarding phospholipids snd their fracticons in buffaloe's
millk which constitutes the major portion in th notional
amills supply. With thet in view this work was cerried out

to dnvestigate that lacking topic.

This work is included in two parts, The first ons
dealt with phospholipids (P.L.) in buffaloe's ilk with
reference to, colostrum, herd, and individusl semples.The
second part was devoied to throw some light on P-L contents
for some buffsloe's milk products. nioreover the role of

£-L during autoxidation of butter fat was also exzmined.
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fhospholipids in will

i,..J

Ine date in Teble (1 ) illusi»ate ths T-L content

vi wilic snd colestrun for some species.

Table 1 : Phospholipid content of milk and

colostrunm
Specieg mﬁngiiiOO Reference
Cows 33.70 Holm, et al., (1936)

W 35-42 Kaufmann, 2t al. (1950)
" 31.37 Belige & Besu (1956)

" 38.00 Micdowell { 1958 )

n 38.50 Abdel-3alem ( 1960 )
" (Jerseys) 36.80 Steger ( 1960 )

" (Black-Plied) 30.10 Steger {(1960 )

" (Crossbred) 30.4C Steger ( 1960 )

" 30.15 Rewat ( 1963 )

i 28.90 Doi, et s1. ( 1965 )
Buffaloes 21.03 Bsligs & Basu ( 1556 )
" 34.20 Abdel-Salam ( 1560 )

it 36.90 Rewat ( 1963 )

Ewes 58.50 Baligsa & Basu { 1S56 )
" 43,10 Steger ( 1960 )
i 43,04 Rawat { 1963 )

Goats 49, £9 Boliga & Basu ( 1656 )

i 37.0C Steger ( 1960 )
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1 milk

Goate 43.85 Rawat ( 1963 )

Huasn 3c.00 Eaoufmonn =t 1. { 1950 )
it 84,80 Prasannan et ol. 1952 )
i zT.00 Terjan et al. { 1955 )

i 24.10 Doi et 21l. ( 1956 )

Sows 78.80 Steger ( 1960 )

Mares 26.40 Steger ( 1960 )

Cologtrum

Cows 40.0- 50.0 Boliga & Basu ( 195& )

" 67.0- 97.0 Steger ( 1960 )
Buffaloes 40,0~ 50,0 Baliga & Basu ( 1956 )
Ewes 85,0~ 95.0 Steger ( 1960 )

Goats 64.1-104.8 Steger ( 1960 )

Humen 69.3 Prasannan et al. 1962 )

Teble ( 2 ) indicatesthe milk P-L fractiions for some
spacies.

It could be noticed that there are wide voriestions

in both total P-L and its frasctions, not only Ffrom

anecie

to another but also in the same specie.

one

That isg

nostly due to the difference in the method of icolation,

froactionastion ond d~lerminstion, ss well as the fot content

of the samples.
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inctors aftfecting the raw milk phospholipids centent

1) Sessonal varistion : Baligs & Fasu ( 195° ) found

thot sesson had o gresat effect on F-L content of buffaloe's
milk, reaching rmaximum in sunmer end minimum in wirter
moriths. On the other hand Rewat { 1963 ) found that min-
imun valueg for FP-L contents in buffaloe's and cow's milk
wzre obtained in summer, he attributed that to ths gszagsonal
naturs of calving ag well as feeding conditicns. Holden

2t al. ( 1966 ) characterized the ssasonsl voristion in
cow's milk P~ by high levels in winter and low levels in
summer. They reportud that the seasonal veristion in P-L

was most proncunced in the lipid phase.

2) Stage of lactation : Beliga & Basu ( 1956 ) showed

tiiat the lowest values ¢f P-L in buffaloe's milk ware obt-
sluned during the second, third and fourth month:s ¢f the
lactetion period after which it rose steadlily till tha end
of loctetion, where bvecams almost high s¢ thoe~ for colos-
trum. Pronchenkov ( 1967 ) reported that cows millk phcs-
pholipid content was particulerly high in the 1st and 2nd
wonths of lactation. Tarjen et sl ( 1965 ) claimed that
the humsn nills phospholipid content was gstebilizcd at

0.0270% iu the notuee nillk sfter the colosbtrua period.

(V8]
p—_
kg

eeding condition : Rewat ( 1963 ) found that the
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sasgoclat-d with nigh Pl

4) Yot percent : Pronchenkov ( 19067 ) Tound thet milk
Trom cows with high levels of milk fat contsing more lipid

phoophorus then low fat millk.

5) Fet glchule size : Kernchsn ¢t ~1 ( 1571 ) =epor-

ted that P-L in fot increese in fore milk then in pesidual
milk end that was consistent with an inecr=2cse in gzlobule

size during milking.

wille treatments effecting the phosphelipids :

1) PFreezing : Farfaletti - Casali & Cerutti ( 1953 )
observed that the quick freezing of milk and storage for 30
dayg 8t -25°C or ~40°C had no efrfect on the molaculer

structure of ths lecithin

2) Storage and incubation : Kaufmann et &1 ( 1950 )
indlcated thet the phosphatides contents of whole milk were
reduced by ( 20-25% ) by sourings Rswst ( 1963 ) found
that the storage of milk for 12 hr. had no significant
effect upon P-IL content. He slso mentioned that curd P-L
wag not affected by ecidity development in the curd, landa
2t 8l (1970 ) found that the lysophosphatidyl ethanolamine
aund free fotty acids wers incrsesed during incubation of
milk. They observed that addition of tolu™m to milk as

preservative depressed the production of lysophogphatidyl
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sthanglemine, ifney suggested toat thls scllion due fo whe

pregence of bacterial phospholipase.

3} test trestments : Keufmann et sl { 1950 )found that

ailk P-L content was not affected by pasteurizetion or
heating momently to 100°C. Husaini & Swenson ( 1S58 )
Yound that €3% o the P-L could not be recovered aiter
heating the casein-phospholipid mixzture. They suggzested
that a complex form was occurred between phospholipids andg
cagein during heating. Ito & Nakanishi ( 1966 ) found
thet the phospholipid percentage of lipids of milk sempled
from the lst snd 2nd steem heated sections of the APV-UHT
plant, were, 1.77 + 1% and 1.81 + 1.03%. They stated that

their study did not indicate eny preferentiesl irclusion of

the P-L fraction of milk fot in the deposits.

Nakanishi & Kaya ( 1970 ) observed thet plospholipid
phosphorus decreczsed to 96.0 snd 85.8% of the initial
value, including 2.7 end 4.2% of lysophosphatids, in milk
treated for 30 min at 63°C snd 93°C, respectively. In milk
trested 30 min st 93°C, phosphetidyl ethanolemine dacreased
from 30.0 to 27.9, moles/100 moles lipid phosphorus,nhos—
phoatidyl chcline from 30.7 to 25.9, ond phogphatidyl
inositol s.d serine + sphingomyelin from 31.3 to 27.8 moles;
wetsr soluble phosphoruc frow lipid incressed from O to

14.2%. They found in anothor study ( 1970 ) thet this
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4w ospreoter ratic of decoiposlilin

ot treotirents o

o1 P-l end formatioo of lyso-type phosphatidss 1o wmilk
then in water. The rate of decomposition of phosphatidyl

cthanolamine wsas greater then thot of phosphatidyl choline.

Sprecher et o1 ( 19¢5 ) observed thet P-L isolated
“pom stole-flavoured sterilized will concentrcte, coat-
gined 3 times @z wuch P s8s 1t did in fresh whole milk
phospholipids. The fatty acid composition of FP-L from
gterilized milk was very similsr fto that from whole wilk,
showing thsat staling of sterilized milk does not ianvolve

oxidation of phospholipid unsaturated fatty ecids.

4) Drying : Galanos & Kapoulas ( 1965 ) isolated the
polar lipids from commercislly spray dried millk, they rep
crted thet the polsr lipids fraciions were; c.rcbrogides
§.83; polyglycerophosphatides, 1.6; phosphatidylcthsanol
amine, 13.63; gslactophosphetidyl ethenclamine or» phcsph-
atidyl ethanolamine plasmslogen, 4.0; galactophosphatidyl
serine, 10.5; inositol phosphetides, 11.9; other "glyco-
cephalins®, 2.2; phosphatidyl choline, 9.1; geloctophos-
phatidyl choline, 8.7; lectophospnatidyl cholire, 0.0

Mother lzcithing', 5.0; sphingomyelins, 5.2; golacto-

[9)]

sphingonyelin, 4.0 gluco-maimosgphingom:-elin, 3.9; ‘“other
sphingomyelina', 11.3; all expreéssed ic moles, 10U woles

ox lipid P, ths prosence of glyceryl ether phospholipids

Central Library - Ain Shams University



