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ABSTRACT

This studr, aimed to crinrpare benveen dictar;, and milk faffy
acids and to searci; for conjr,igated Iinoleic acid icLAi in bulfaloe
milk fat. so" nvelve ireteroparig, iactating bullaloes at diil-erq:nt stages
of lactation were used to scliect inilk sarnples. Aii animars receiverJ
the sanre diet consisting ot' 5994 Egyptian clover (i:rrseem), 20.4?a
rice strar,r, and 20.6".,i, 1'eliow corn (on a dr.r ir:attel hasi-s1.

'!-ire results indicated thar the dietary contained mainly margaric
(c,:o) and myristoleic (c1a,) aciiJs. IJorve'er. milk fat contained
rnairl,v stearic {c;s,o) and pahliroieic {crori acids. Thc ratios of
saturated to unseturated iat[. acids \L,ere 49.r_r-j: 5{].2g and
5,i.4i:41.970,6 ibr dietan, and iniik iat. respectively. Concerning rhe
heaithlui cl,A. the da,ta slicrved tire absencc of ci,A irr 

-buffaroe 
nrilk

lat.
This study'ieveai*d thar milii fatfi aciris are af{bcred bl.those in

the diet.

Rey woftl* cottjugated li*oleic r;ciri. dietttry lat4; acids, lut:ratutg
h u.{fotl o e s, m ilk .7r* ty uL: i ds.

l.INTRODUCTION

Ii is of
iiom dietarl'

interest to repoft ihat rnilk latty acids are either deriveci
sources and transported ti; the mamfitai] giands or
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svnthesized de novo b1' mainmary epitheiiai cells and then
esterii'ied in the epithelial cells hefare secrered into milk ipalrniluist
and Beaulieu 1993).

The most imporlant fattv acids are liri,rleic (c,r,:), lirrolenic
(c6,r) anri arachidonic (c;,, a) being essenrial fatt3, acids (EFAsi r,,,hich
form a pait of various n:ertbranes and cefiain lipopratein enz\iltes.
They piay a role in iipid transpoft. Also. ther, are the precursors oi.
prostaglandin s.vntlresis (Ii4c Donald et al. 1g885.

Rurainai biohl,,drcgenation oi' unsaturated fatn,acids (c1rI ancl
cis,) involves an isornerization reaction. In this reaction. the linoleic
acid i'is-9. cis-i2 is ct-.nvefied into lii:oleic acici cis-9. trans - ii
isomer which is cailed corrfugateC linoleic acid. This iscrn.ier is
iedr-tced tc raccenic acit-i ic,sr irans-il) and uitiniatei-- to stearic acid
(crso) {Jsnkins 19931. Soms trans - isorners prr.duced iir the ruil:en
escape fiom furlher biohydrogenation a*d ultimatell are incorporaled
into stora_ec lipids and nlilk fat {Wu e/ a!. 1991). Scrne worl.:ers
suggested that rnilk coniugated linoieic acid couiri be synthesizeil of
cls r tr;rns - i I in the nrammary gland lCori el Gi. l99B arrd Griinari et
sI 2000).

Itecent excil.enrent about ccnjugated linoleic acici (CLAI irr
rnilk anc milk producis arises from the iacl rhat cLA inhibiis the
grorvth of rnany,' lv'pes ol' triillcrs includiirir brest tumors. prostate
carcinonra. rr.relanoma. colon carcinonra and cr arian carcinorira
(Fiich - Haurnan,. 1996, i\,{oikentin. 2000 and Sta,ier and Hunrcr.
2000 ).

This research represents an or.en,ierv on both dieiary and milk
fatty acids' profile tbr iactating hui{aioes letl mainll cn t.g,-vptien
clr-'i'e'r. ,{lso. it respresents an attempet io search ibr CLA in buffaroc
miik iat.

2. }IATF,RLALS AND METI{ODS

This tork *as carricd out at tlre Experilnental Farm of the
Department oi'Ani;:raj Froducrion. Iracuity cf Agricurture. Ain shanrs
Universitr..

-] 
weir,,e hete;-cpaiin lact:ting buffaloes at dillbrent srages oj-

iactation ilive boc-1'rveight (Ltsiv) lrorn 505 to 650 Ksl \r,e re useii ro
colleet milk sarnplts for fattl,acid determination riuring {2 da.,s.

All aninrals u,ere {bcl trrice daili. l'hc irrainter;ance requirements
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\yere 2.75 Kg starch equivaie;-rt (SE) and 275 g. tiigestilrleprotein
(DP) fbr the first 45S Kg LBW an,l each 50 Kg over this weight
requires 0.2 Kg SE and 30 g DP. The produt:live requirements were

o.5 Kg SE and 100g DP fcr each Kg of n:ilk produced (79"c ia| (El-
Ashry i980), All anirnals received the same diet ccnsisting u.f

lrerseem (Egyptian clover), rice slrarv and y'eilorv con] at 59:2A.4:
20.6o,/a, respectivelf ion DM hasis). Drinking rvaler lvas available
ad.lih". 'l'he ciremical composition oi- ditt ingredients is shown in
'l-able (l). Tire anai'"tical methocis rvere perlbrmed according to
A.O.A,(1. (19t)5). Sacrples of leeds 

"i'erf 
taken for fatl' aciils

rleterminatiott.
Aii arrimals t'ere inilkecl indii'iduaiiy'nvice daiil'(6 a.m. and 3

p.ni.). For each ;nimal" miikvield w*s recorded precollccting in one
var. in [he rrorning" * inilk sarnplc- (2-<0 g.i was taken ofthevat
ueekl-, for :ix *'eeks. \{iik sainples rver€ liiizen until analysis for
miik iat and laq aciils. Iiilk lat cili.]ient tras analvsized b1' the

n;ethoci oi' i-ing ii963;. 1'he averages ciciaiil,feeci intal'e, daill'niilk
1ie id and miik fat content are shorvn in Table (2 ).

Deterinination +f i:rdividual tat4,' acids in both ieed and nrilk
was cione acco:rding to Vogr'i (1S75)" t"arag el aL (i986) and A.O.A.C

11995) irt tile Cential Lab.. fiaculli'oiAgr:culture- C:iro Universjt-i.
fhe rnain steps ,:f this deten:rinatian werir: iai extracti,:ir, meth5'latioti
rli'llalty ae ids and il:actiotaiir,n olfaitv acids' l:teth,vl esiers.

-l'he firtry,' acicir separatir--rn \4'as done using Gas l-iquid
Cirromatcgr*phr i F-ve Unicau: Pr."; CC. -l'his instrument i:;

chara;terized br'' coiumn: sp- 2-ii0" 55?,, Cyanopropl'lPhr:n:-J Silii,one

I)irnensicns 1.5 m x"-l mm,; 
-tr'emperaturc 

Frogramining; initialterirp.
70c' (rate Bc' / irin), {ine"iternp. i90c" (finaltime i5 min). irliector

25Sr;o, tjeler,tor 3{}iic'" Gascs ilcw ririe: l{2 itJ;nlr mir. l-{; 33 ln1,'rnin.

air 3-:0 mlur:in.. and Chant speed: 0.tl cnl''lniu.
Ta search ir',i coi.r-iugated lirroleic acid (c,,",: cis -9. n'ans - 1 1i

in bufi-aloc milk iat. a pafi cf 
"he 

prerioiis iattl'acids' n:ethiIesters
rvas to*arileci tc Ga. Chromatograpirr -,arian 

-f i00 equipped rvith

i'innigair n:ot SStl 'U00 n.]ass spectroilletei ( Thenno. it:st. Inc-

US,\ ). \iass ii:o,ir: FI.70 e\-. Iti.iector tu'mp 200c". transition line

iemp. l5Cc'. ccltinl.t prograntmittg: 'i(ie' (imini 7co1rnin. 25Oco

{ 10min ). Tllis insirunrcni i. ar aiiaL-.ie aI the Central Ser','ices l-ab,
l.iationai Re--earch Ceriei. Dokki.
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Llit{= dt}' ,""it*. C?= crude pr'rre in, i:L-'= Lllicr :xtra'i t F= Cn;d'; t'iber'

NFE= nitrogen free extract

Tahle (?): Averages cf daily feed intake" daily rnllk -vield and

milk fat content.

ltems Kgi dnl'/ head o/
/at

Daily feed intake:
Berseem
Rice straw
Yeilorv com

30.$0
{}2.00

0:.{!0

Daily DSX intake:
Berseem

Riee strarv

Yeiiow corn

0s.32
01.84
01.86

se1
2$"4 tr
,o.u*j

of total
Ilillq
intake

Daily milk yield
Milk fat content

s5.50
6.50

3. RESUI,TS AND DISCUSSION

Data in Table (3) indicate that margaric and myristoleic acids

were the major components of ali fatty acids in diet ingredients.

Berseem had the highest percentage of margaric (46.2%) while rice

straw had the highest content of myristoleic acid (47 '21%)'
Meanwhile, yellow con] was the best source of arachidic acid and had

the highest level of both oleic and linoleic acid. Although the total

p"r.**tug" of the two acids for com {24.32%) rvas apprcximately

eigfrt ti*Ls of that in berseem (3.069'0). non of them were found in rice

straw.
It was noticed that buffaloe milk fat contained mainly stearic

and palmitoleic, representing 35.4 alld 33.65Yo of the total miik fat,

respectiveiy'. Also, buffaioe milk fat had a considerable percentage of
myristic acid o.i3 %). Moreoveq the longchain unsaturated fatly

u.idr 1oi*ir and linoleic) repres€nied 5.28 and 1"20% of the total fat&

acids, respectively.

l-ahli: r i ): T-he che an ica{ c.} qpl:.f i* 1 {rI !8!in gr!'i iqn]ts (

I ngredients DM% CP EE {'f NT.'E Ash

Berseem tl./5 14.45 :.40 22.r0 47.15 13.9{}

Ricr- stran 91.80 02.50 ili,00 37.50 44.s0 14.50

Yellow corn E3.20 08.20 04.50 12.10 69.00 6.20
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3-1. rt is of interest to elucidate the comparable profiles of both
dietary amd rmilk fat in sorne points

The closeness of both rnilk stearic (c16.0) and palmitoleic (c16,)
percentages f,rorn dietary margaric (c176) and myristoleic
(c1a 1) percentages may rcflect the prolongation process in the
mammary gland.

3,1.2. It could be noticed that diet and milk had comparable eontent of
oleic acid. This may be attributed to the oleic escaping from
further ruminal biohydrogenation.

3.1"3. However, increasing the total saturated fatt5, acids in milk
(55.43%) over that in dietary tat {49,A3%) rnay reflect the
occurrence of biohydrogenation process in the rumen.
Obviously, the previous trend ofsaturated to unsaturated frry

acids (55.43 to 43.97Ya,r in buffaloe rnilk fat is in line with that
reported by Kholif er al. {2AA$. The workers fed the control group of
lactating buffaloes on a diet consisting of 30vo berseern, z0o/o rice
straw, and 507o concentrate feed mixture. They found that the ratio of
saturated to unsaturated faffy acids in the milk rvas 7 i .sz to 2g.49%
respectively. The remarkable differencc betrveen the two studies may
be due to the variation in both roughage to concentrate ratio and
concenlrate type.

Tabte (3) shows that corrjugated linoleic acid (CLA) is nor
found in milk. This result may be explained on the basis that cLA is
an intermecliate product of the ruminal biohydrogenation of linoleic
acid (Kepler and Tove (1967)). So, any factor that affects this
biological process will affect the CLA level in miik fat. Thus, the
CI-A absence in buffaloe rnilk fat may be attributed to the type and
amount of dietary fatty acids or forage to grain ratio, the dietary
nitrogen or even to the anirnal species Q{oble et at. {1974), Gerson et
al.(1983), Gerson et al. (1985) and Lawless et al" {1999}).

However, Abu-Ghazaleh et al. (2002) fed Holstein cows on (1)
control; (2) ('t.5% fish oil. (3)25% sovbean oiland (4)0.5% fish oil
and 2a/o soybean oil. and they found that CLA (c I s 2 cis -9. trans - 1 1 )
u'as 0.33, A.47.A.79 and 1.39gl l00gmilkfattyacieisfor 1.2-3,and4.
respectively"

Generally, it could be concluded thatthe prcfile olmilk ia6y-
acids is affected by that in diet. The CLA u'as riot fbund in buifaloe
milk fat in this study.
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n.d.= not dete.mined -.=.ujii.i
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