MINOR CONSTITUENTS IN SOME
MAMMALS' MILK

By
LOTFY FAHMY ALl HAMZAWI
B. Sc. Agric. (Food Science ) Ain Shams University ( 1673 )
M, Sc. Agric, { Dairying ) Ain Shams University { 1977 )

) ;
2 i
/ O

/o i
L
- "

|

-

THESIS -

—

-

-

Submitted in Partial Fuifilment of the Requirements for thé/Degree
of
DOCTOR OF PHILOSOPHY
{ DAIRYING

Feod Scivnee Department
Faculty of Agrieuliire

Ain Shams University

Cairo

1981

Central Library - Ain Shams University



DEDI]

To my father, whec
p,
o
To my mother, who/
bility for her love ar

giving right throug

APPROVAL SHEET

This Thesis for the Ph.D.Degree
has been approved Dby :-

Comittee in charge.

Date: X/ \/ 19871

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKHOVWILEDG BEENT

The guther wouid like to express his sincere

appreciation to Prof. a.i. 0PI Professor of Dairing,
Food Science Department, Faculty of Agriculture, Ain
Shang University, for ris well appreciated assistance

throughout this cousrse of study.

Deep gratitude is due to Prof. k.d. ABD EL-SALAL,
Food technologzy and Dairy Lszboratory, National Research
Centre (¥RC), Cairo, for his keen interest, valuable

suggestions, and fgciiities oifered during hkis

supervision of this investigation.

I

)

3
B
1]
i

v indevted to Dre AJi. A3KER, Associate

Professcr of Dairying, o°f the sace Departrent, for his

< =

supervision, stimulatle discussiorn, constructive

ecriticism and every ;issiole help in presenting this

thesis,

—_—T -

Than¥s are also due fo Dr. MERVAD . SCLINAS,

— . .

4 Ciis, 1zC, Cairo, for ner valua—

[
W
pa
9]
H
5
o
3
@]
H
Ft
Y
[
4}
\
%

tle raly in Gas ckrozetogrerhic snalysis, and to 21l
my collegues end stali mempers in the Feculty of
Agriculture, Ain -Shans University for their encourage—

nent.

Central Library - Ain Shams University



INTRODUCTION 4evunninsncvanococncnceannanns
REVIEW OF LITERAIURE B et e ne s snsnen
BATERTALS AFD METHODS tovevrcvcaruvrnsnaanas

I MAPERTADS eeevierencecnncronnnsecanns

II METHODS OF ANAZTSIS vevvvnn..

~ Determingtion of N-acetylhexosamines
content of mI1X Droteins seeeceveess

= . . - = - - -
- Detormingtion of L-gecetylneurarinic

"

aclds content ¢l zilk proteins .....
- Btebisticel analysis veeeecencnnnees
- Deterrinztion of free monosaccharides

e 1801ation viii et ecee .

e s w =28 24 8

a 3 e A T ey ~ R W
. Gas=-licuid ol Jl_a‘t;g."a;, Ly

48 o2 s 088

-

- Isolation exi ITaeticnation of cligo-

SAClIElIlBE5 ti it e nienansasssunnssnnsns

Ta~] o a -
B o e

» Fraciloratlics: oy Thin-layer chrona-

tograliy weve....

L N N N R Y]

4

o\

g~

- Deterrination of oincsaccharide composi-

tiorn. of ciir-ogeonlzrides

« Preparative thin-lzyer crygmatograr
NSO L o I -

. Gas-i iquid chromatosraphy

®e o2 20 808000

Central Library - Ain Shams University

I~
[on}

e
-3 =1 O

3=



~ Igclcehicn ond chers
-

scicmhes fron butheroil ...,

- Tosel Milic —r0Teins seaveceassaan

3 A e @ nac e ue v

_ ..
-
DT -~ S -~ .o
a BTN o1 O R T I T I I
- .
- s s
- - LRoeIng .. 4 s s e s s D -0aasaans
i Y
- LR RN St ] e
s A no LG D SR ..
~n - PR e
- - - RO N A L
- AL r s e nw s oaca s oaa
B LR
. L AR P
St -~ - ~men
P N F e a4 ee s =

Central Library - Ain Shams University

hg
[0}

Q
[
o
-
(2
£
8,
l_l-
Q
]
o]
Hy



~ Generscl CiSCuSSilihi .. ..

e
BULTEARY et aeaeeescanonsnmsnenas

HIXOR CARZCEY:

VR j e e a4 8. s

..

~ 01lig05a00iarliss wevea.

CPreflimiveyy eimerizent

oher

SUIIATY e osnisnoinavoannas
PLAD LACTIRE .

T e ber i bt

N PR G D -
a . P .

L T S

AATES

- s
A
- .
"
. s
.-

s a0 8 s

« s e au =0

L

4 55 an »

e s s sees

Central Library - Ain Shams University

O

iNe pxal
an M (%)

et
O
O

[
Ln
[

I.__l

Uit
[

=1
I
4

[
(SR
L

|_J
(J:
i



o0,

INTRODUCTION

Central Library - Ain Shams University



INTRODICTION

Lactose is no longer considered the orly sugar in
nilk, since other carbohydirates have been detected. It
1s well lmown that laciose is the major carbochydrste in
the milks of mammals, and that other carbohydrate are
present at low level. Thus, =ocst of the work has been

concerned with lactcse.

The presence of cerboriirates other than lactosze
has becone incressingly svicent Zrox chroratographic

eXreriments erabling the screrstion of corpl ex mixtures,
The most important devilopments in this field of carvo=—

2

hydrate chenistry have scon conmducted for the discovery
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Littie work has beax cited on these minor carbo-
hydrates in milk, S0, Thc nain part of this work was
conducted to comparc the minor carbohydrate constitu—
ats in sore mamrgle,rilk, ngrmely duffzlo, cow, gost,

shesp,; snd human.

On the other hand, lactones play = very important
rolg in the flavowr of many dairy producis. Treose com—

pounds are known to conirituie sizmificently towasrds
toth dosirstlc smd undesirstlc flgvours. The princi-~
ral impetus for research or lsctongs of buttercil srosc

Irox the sitrzctive flavour wromertics of buttor os =

Lactorgs ars zlsc soliived To ¢ resrvonsitle Zor S0

cff-flavours suich oz Clotuat-likne fisvour Qofces of

PR P DN e 2 D LR - AL
LG D2Blc gvare of Lzctors Fracticrs of &iF-
- - - e =71 - - ]
ICrantT mamigrat LIl Is roooalivod.

Tnereforc, the proesent siudy, was conducted o

furnish furthor Information soout tho cnomistry of
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Rinor comstitumats of somi gmmels! milk, Tre obtal-
ned results arc preseatcd ond dizcussed widar tho
Tellowing three hoeegdings: nzrely, (I) - Protein bound

carbonydrates, (Iij. 2ros minor cartohydrates, ard
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REVIEY OF LITERATUR®

I~ Protein bound carbobyvdrates :

Johansson end Svennernolm, (1954) determined the
carbohydrates in caseins from the milks of humsn, cow,
ewe, goat, whale, mars and reindeer. They reported
that hezosamine =nd siaiic acid contents of various

% for nucan,0.18, 0.3% % for
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cow, 0.15, 0.11 % for ewe, 0,16, 0.30 % for goat, 0.42,

-

C.37 % for whale, C.44, 0.06 & for mare and C.27%, Q.46%

Tor reindeer, respectively. They indicsted tnat the

rhysiclogical importance of the csrichydrate components

T oili was uninowt.

o]

crarsclerized z Lacronen-

Titscrmanz &7 &l., 193

tide whick was relsezed Jrom tevine cesein fellicwing a

rerxin treatzent., Tliis compoment vwes soludle in 2 %
- = = f o~ N = - ] - -
tricioroscetic cocza (LTA), comisired 15.2 Aolal-

noxosaring,
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Jollés et al.,(1961l) compared the composition of
caseino-glycopcptides obtained aftcr rennin digestion
of whole caseins from cow, sheer and goat milk, They
found that hexosarine =né siglic zeid contents were:5.0,
8.3%;2.1, 1.1 % and 2.8, 3.0 %, respectively. They
also demonstrated the casino-glycopeptides released
from cow's k¥ -casein and reported that this part was
characterized by = kigh content of glucides (28.2 %)
especizlly of sialic szcid {14.3 %), and copntained

gbout 74 % of the giucijdes in the orizingl casein,
Alzis and Jollés,{19€1l) determined the galacios-
amine and sialic acié contents of cow, sheep. and

goat casein. They obtzined values cof O. 35, 0.35 %,

h]

24, 0.0% % =nd 0.31, C.43 %, respectively.

£ - \

kalpress, (19:1) shoved aat casein precipitated
at pE 4.5 from cow's sxin rilk conteined 0.21 % rura-
Tinic acid, of vnich 2 Zsximur zmount of €8 % was
relcased bty the action of crysteiline rennin. o
elgo found that huzer =31l cascir comtaingd 2.1 %

sizlic acid, of which not nore than 30 %o
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liverated bty roanin.
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Ceyen e% =l.,(1562) reported a value of 3.84

ng/g sialic zcid for bovine whole casein.

Gibbons and Cheoeseman (15842) studied the schion

of remnin on cgscin, znd fournd that the glycotlacropgp-

-o

tide (GMP) rcleascd, contained 14.3 % Neacciylnouraminie
acid. They chscrved that washed precipitated para~k-

cascin was doveld of ncuraninic acid.

o

Ferior ot ol,,(19563) indicatoed thet tovine pro-
teing prceeipitatsa with TCA containcd 17 tc zE % nmorg
slalic acld than casein preeirvitated at pE 4.5. Thay
reported that vholc zcid cascin comtzingd 0.29-0.53 &
sizlic zeld. Thcv cisc obscrvod thet nrotcese-nouione
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noat-coagulaclc vhcy wrotedirs conieirced 1listlo or o
gsialic =cia,
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SUpta end Jeopulii, (1953, % cxexired the Nescelyi-

nourominic acia (L ANA)D conton
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