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The essential role of fatty acids (FA) in human nutrition was widely documented. Since unsaturated fatty acids
amount in mare milk seems to be higher than in cow milk, an approach was considered to evaluate differences be-
tween some equine breeds and compare fatty acids composition in different species. Trial was carried out on 30
Haflinger, 6 Noriker and 12 Thoroughbred milk samples collected at 30, 60 and 90 days from delivery. FA profile
was investigated referring to linoleic (LA), a-linolenic acid (ALA), LA/ALA ratio and saturated/unsaturated ratio.
LA was higher in Thoroughbred milk at 30, 60 and 90 days, ALA in Noriker mares versus Thoroughbred and Haflin-
ger, underlining an interesting genetic characteristic. LA/ALA ratio was 0.51, 0.49, 0.39 in Noriker at 30, 60, 90 days
with a sat/unsat ratio about 1. In Thoroughbred sat/unsat ratio was 0.87, 0.71, 0.57; in Haflinger 1.24, 1.09, 1.28. In-
vestigations concerned also milk FA from Haflinger, Noriker and Thoroughbred mares collected at 60 from delivery
compared with cow, goat and human milk. Unsaturated FA were found about 55% in mare samples, higher than cow
and goat (30-33%) and similar to human. Sat/unsat ratio was lower than 1 in mare milk, about 2 in cow and 2.3 in
goat. All mare samples were rich in LA (6.22-15.41%) and ALA (7.09-12.50%). In human milk LA and ALA were
13.54% and 1.02%; lower in goat (2.62% and 0.63%) and in cow (1.86% and 0.57%). Sat/unsat ratio was between
0.70 and 1.09 in horses, 2.30 in goat, 1.88 in cow and 0.83 in human milk.
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MJIEYHU MACHHU KHMCEJIMHU O/ PA3JINYHU PACHU KOBU
BO CIIOPEJBA CO KPABJOTO, KO3JOTO U XYMAHOTO MJIEKO

Ecenuujannara ynora na macuute kucenuuu (FA) Bo yoBeukaTta ucxpana Oelie MHpOKo JoKyMeHTupana. Ot-
KaKo ce KOHCTaTHpa JieKa KOJMYMHATA Ha He3aCUTCHUTE MACHU KMCEJIMHH BO MJIEKOTO OJf KOOMIIA € TOBHCOKA OTKOJI-
Ky BO KPaBjOTO MJIEKO, HHTEPECHPAHETO Oellle HACOUCHO KOH IPOLIEHA Ha Pa3IMKUTE Mel'y MJIEKOTO Ha HEKOHM pacH
KOKM ¥ Ha criopesida Ha COCTaBOT HA MACHUTE KHCEIMHU BO PA3JIMYHUTE BUJOBH MileKo. ExcriepumMeHToT Gelie u3Bp-
nreH Ha 30 rpia ox pacarta xadauHrep, 6 Tpia o pacata HOpUKep U 12 MONTHOKPBHU KOBH, 0]l KOU Oea 3eMeHU Npu-
Mepolu Ha miteko cobpanu Ha 30, 60 1 90 nena mo mopoxaysameto. [Ipoduior Ha MacHUTE KUCENUHU Oellie HCTTUTY-
BaH BO 0JJHOC Ha HUBOTO Ha juHONHA (LA) n anda-nuHonencka kucenuna (ALA), ogaocot Ha LA/ALA u oaHoCOT Ha
3aCUTEHU/HE3aCUTEHN MACHH KHMCENUHU. JIMHOIHATa KHUCeNnHa Oellle MOBUCOKA BO MJIEKOTO O MOJIHOKPBHUTE KOBH
Ha 30, 60 u 90 nena, anda-nTMHONIEHCKATa KUCEIMHA Kaj KOOHIMTE 0J] pacata HOPUKEp BO copeada co MOJTHOKPBHUTE
U KOWHTE 07 pacara xaduHrep, MOTLUPTYBajKU HHTEpECHA reHeTcka Kapakrepuctuka. Oqnocor LA/ALA kaj pacara
Hopukep Ha 30, 60, 90 nena Gemre 0,51, 0,49, 0,39 co oAHOCOT 3acUTeHN/HE3aCUTEHH MacHH KuceiauHu okoiny 1. Kaj
MOJIHOKPBHHUTE KOHU OJHOCOT 3aCHTeHH/He3acuTeHH MacHu kucenunu Oerre 0,87, 0,71, 0,57; kaj xadauurep 1,24,
1,09, 1,28. HcrpaxyBamaTa ce 0JHECyBaa HCTO Taka Ha cropenda Ha MJICYHHTE MACHH KHCEIMHH O MJIEKOTO Ha
pacure xaduHrep, HOpUKep U MOJHOKPBHHUTE KOOMIH, coOpaHo Ha 60 JeHa 0 MOPOAYBambETO, CO KPaBjoTo, KO3jOTO
U XyMaHOTO MJIeKO. HMBOTO Ha HE3aCHTEHHTE MacHU KMCENUHU Oele okoiry 55% BO NPUMEpOLUTE 01 KOOUIHUTE, 110~
BHCOKO BO OJHOC Ha kpaBute U ko3ute (30 — 33%) u cnmuHo co XymMaHoTo. OJJHOCOT 3aCHUTCHHU/HE3aCUTEHH MACHU
KHCENMHH Oellie MOHU30K 01 | Kaj KOOMICKOTO MIIEKO, OKOJIy 2 Kaj KpaBjoTo u 2,3 kaj ko3joTo. CHuTe mpuMepouH Ha
MJIEKOTO 0of Kobounure 6ea 6oratu co LA (6,22 — 15,41%) u ALA (7,09 — 12,50%). Bo xymanoro muexo LA u ALA
6ea 13,54% u 1,02%; nomanky kaj xosute (2,62% u 0,63%) u kaj kpasure (1,86% u 0,57%). OagHocot 3acute-
HH/HEe3aCHUTeHU MacHHU Kucenunu Oemie mery 0,70 u 1,09 kaj kobunure, 2,30 kaj ko3ure, 1,88 kaj kpaBute u 0,83 kaj
XyMaHOTO MJICKO.

KityuHu 300poBu: KOOMICKO MJIEKO; PaCH KOHH; MIICUHH MACHHU KHCEIIMHHU; JIMHOJIHA KUCEIINHA;
anga-TMHOJICHCKA KUCENInHA
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INTRODUCTION

Fatty acids (FA) play an important role in
human nutrition moreover by regulating several
biological and methabolic processes. Dietary fat is
a very important factor influencing human health,
particularly cardiovascular diseases (Noble, 1999;
Pikul and Wojtowsky, 2008). Health quality would
really be improved not only by a general reduction
in fat dietary intake, but with an accurate evalua-
tion on saturated/unsaturated fatty acids ratio in
favour of the latter (Noble, 1999). Equine milk’s
composition has been recently investigated be-
cause some characteristic proteic fractions sug-
gested an utilization of this product, more similar
to human milk than cow’s, in diets to cow’s milk
allergic childrens (Businco et al., 2000; Curadi et
al., 2001), in the opposite to what’s happen with
goat milk, where a certain cross-reactivity between
cow and gaoat’s milk has been demonstrated (Lu-
centi et al., 1999). Mare's milk and donkey’s milk
are also important for fat composition, particularly
for fatty acids content, that they in fact play an
important role in several biological processes; in
medicine an increase of blood saturated/unsatura-
ted fatty acid ratio is considered an important risk
factor; long-chain polyunsaturated fatty acids
(PUFA) are furthemore basic components of cellu-
lar membranes (Pikul and Wojtowsky, 2008;
Csapo et al., 1995)

Equine milk seems to contain remarkable
amounts of alpha-linolenic (ALA) and linoleic
(LA) acids, usually called essential fatty acids
(EFA) and respectively precursors of n-3 and n-6;
they are much higher than in cow milk (Csapo et
al., 1995), although its content of long-chain poly-
unsaturated fatty acids seems to be limited. LA
and ALA are precursors of eicosanoids, whose
imbalanced synthesis has also implicated in vari-
ous pathological conditions including cardiovascu-
lar diseases and are considered cardioprotective
factors. LA and ALA are not synthetized in the
human body or are synthetized at such a slow rate,
that they must be supplied by the diet. Infants may
benefit from long chain polyunsaturated fatty acids
unsupplemented formulae containing high ALA
amounts, since recent studies (Clark et al., 1992)
demonstrate that preterm infants are able to form
arachidonic (AA) and docosahexaenoic acid
(DHA). DHA can be synthetized by a complex
series of chain elongation-desaturation reactions
from ALA and plays an important function in in-
fant nutrition, because of unusually concentrations

found in their brain. Plasma DHA is available for
developing brain and retina and is involved in do-
pamine and serotonine metabolism (Innis, 2000).
A n-6 EFA deficit leads to an inflammatory skin
condition both in animals and in humans; in atopic
dermatitis a low blood EFA concentration was
pointed out. Mare’s milk fat content is lower com-
pared to human and moreover dairy cows and FA
composition showed smaller amounts of stearic
and palmitoleic acids and higher quantities of
oleic, linoleic and linolenic acids (Malacarne et al.,
2002; Pellizzola et al., 2006). High FA unsatu-
rated/saturated ratio, as found in equine milk, con-
tributes to a lower fat melting temperature, higher
iodine number and higher antimicrobial activity in
comparison to cow milk (Lozovich. 1995).

Some previous work (Orlandi et al., 2002)
evaluated FA amounts in the first months of lacta-
tion in Thoroughbreeds and Haflinger mares, con-
sidering mainly the changes on milk fat content
due to the lactation period, as reported also by
some other authors (Hoffman et al., 1998; Mariani
et al., 2001; Doreau and Martuzzi, 2006); only a
few numbers of studies concern the influence of
lactation on fatty acids composition in equine milk
(Csapo et al., 1995, Hoffman et al., 1998; Orlandi
et al., 2002). Since unsaturated fatty acids amounts
in mare’s milk seem to be higher than in cow's
milk, it was interesting to consider to study in de-
tail an approach to evaluate differences between
some equine breeds and compare fatty acids com-
position with cow, goat and human’s milk sam-
ples.

MATERIAL AND METHODS

Mare samples from 30 Haflinger (H), 6 No-
riker (N) and 12 Thoroughbred (TH) pluriparious
mares aged 5-9 years were collected at 30, 60 and
90 days from delivery. Haflinger and Noriker were
located in the same breeding and were fed with the
same pasture (Tab. 3) Thoroughbred come from a
different breeding center and were mainly fed with
hay and concentrate. We have also used in this
trial samples from 5 Trotter (T), and compared 60
days samples from all evaluated horse breeds with
cow, goat and human 60 days pool samples and
Literature values (Tab. 2). Every equine milk sam-
ple was obtained as a pool of two milkings before
feeding time from every mare. All samples were
frozen at —20 °C. FA composition was performed
according to the Roese-Goettlieb extraction (FIL-
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IDF:1D-1996) by using capillary chromatographic
investigation for methyl esters (FAME), with a HP
23 cis-trans polar column length 30 m (i.d. 32 mm,
d.f. 0.25 mm) according to the FIL-IDF, 182-1999
method (CE Instruments GC 8000). Gas-chromato-
graphic analysis was also carried out for animal
feeds using 100 m x 0.25 mm capillary column. To
evaluate differences significatives at different col-
lecting times Manova with repeated measures for
LA and ALA was performed by JMP (SAS Inst.,
1994),

RESULTS AND DISCUSSION

In the Table 1 we observe that LA was higher
in Thoroughbred milk at 30, 60 and 90 days. In

Table 1

Noriker samples ALA was always higher versus
Thoroughbred and Haflinger, underlining an inter-
esting genetic characteristic. LA/ALA ratio was
0.51, 0.49, 0.39 in Noriker at 30, 60, 90 days with
a sat/unsat ratio less than as average 1. In Thor-
oughbred LA amounts were about 15-16% in all
periods while ALA amounts were respectively
8.20, 9.11, 10.58 % total FA; sat/unsat ratio was
0.87, 0.71, 0.57. In Haflinger samples the same
was 1.24, 1.09, 1.28.

Table 2 reports LA and ALA composition of
different administered feed

Table 3 shows the results related to 60 days
milk samples composition from 4 different horse
breeds compared with cow, goat and human’s.

Linoleic acid (LA), e-linolenic acid (ALA), LA/ALA and saturated/unsaturated ratio (SAT/UNSAT)
at different sampling time (30, 60, 90 days from birth) in Thoroughbred (TH), Haflinger (H) and Noriker (N)

milk samples
30 days 60 days ~9days
TH H N | TH H N | TH H N
LA 1506a 9.89b  823c | 154la 1021b 622c | 1629a 860b  9.49c
ALA 820a  6.06b 1582c | 9.1la  7.09b 12.50c | 10.58a 6.84b 24.l4c
LA/ALA 1.89 1,80 0.51 1.70 1.54 0.49 1.60 1.26 0.39
SAT/UNSAT 0.87 1.24 1.01 0.71 1.09 0.74 0.57 1.28 0.98
FAT % 1.80 2.12 284 105 1.98 206  1.06 1.78 2.10
a,b,c=P<0.05
Table 2
LA and ALA (% total FA) feed composition
TH H,N
LA ALA LA ALA
Hay 7.96 3.98 - -
Concentrate 21.61 1.60 - -
Pasture - - 5.01 9.16

Table 3

Linoleic acid (LA), e-linolenic acid (ALA), LA/ALA and saturated/unsaturated (SAT/UNSAT) ratio
at 60 days from birth in Thoroughbred (TH), Trotter (T), Haflinger (H) and Noriker (N) samples
and cow, goat, human (> 30 days from delivery) compared with cow, goat, human from Literature

(1)

TH T H N Cow Goat  Human Cow" Goat®  Human
LA 1541 1795 10.21 6.22 1.86 2.62 13.54 1.60 1.03 13.00
ALA 9.11 8.39 7.09 12.50 0.57 0.63 1.02 1.80 0.32 1.40
LA/ALA 1.70 2.14 1.54 0.49 3.61 4.15 13.23 0.89 3.22 9.29
SAT 41.86 41.30 52.13 42.13 60.39 69.47 4524 - - -
UNSAT 58.14 5870 47.87 57.87 3349 30.21 54.62 - - -
SAT/UNSAT 0.71 0.70 1.09 0.74 1.88 2.30 0.83 - - -

@ Jensen et al. (1990), ® Zan et al. (2005)

Maced. J. Anim. Sci., 2 (1) 79-82 (2012)



82 M. C. Curadi, R. Leotta, G. Contarini, M. Orlandi

Unsaturated FA were found about 55% in
mare samples, higher than goat and cow (30%—
33%) and similar to human. Sat/unsat ratio was
lower than 1 in mare milk, 1.88 in cow and 2.30 in
goat. All mare samples were rich in LA (6.22%—
15.41% FA) and ALA (7.09%—-12.50%). In human
milk LA and ALA were 13.54% and 1.02%; LA
values riched 13.0%, ALA 1.40 % from Literature
(Jensen et al., 1990). Lower values were found in
goat (2.62% and 0.63%); data from Literature (Zan
et al., 2005) reported 1.03% and 0.32% respec-
tively. Lower values were also found in cow sam-
ples (1.86% LA and 0.57% ALA); 1.6% and 1.8%
(Jensen et al., 1990). Sat/unsat ratio was between
0.70 and 1.09 in horses (0.81 as average), 2.30 in
goat, 1.88 in cow and 0.83 in human milk.

CONCLUSIONS

Linoleic acid was significantly higher in Tho-
roughbred’s milk at 30, 60 and 90 days but very
interesting amounts were also found in Haflinger
and Noriker mares. Linolenic acid (ALA) was sig-
nificantly higher in Noriker mares not only versus
Thoroughbred but also versus Haflinger living in
the same breeding and nutrition conditions, and so
we suggest interesting genetic characteristics of
those horse breed. These last conditions make
LA/ALA ratio about 0.51, 0.49 and 0.39 in No-
riker milk samples at 30, 60 and 90 days of lacta-
tion with a saturated /unsaturated fatty acids ratio
less than 1; in the other two breeds we observe a
LA/ALA and saturated /unsaturated very interest-
ing for human nurition. Mare LA and ALA
amounts were generally higher than in goat and
cow milk and total unsaturated FA levels were also
higher. In human milk LA level resulted similar as
in mare’s while ALA was lower. Unsaturated FA
and sat/unsat FA ratio appeared similar in human
and equine milk and lower than saturated FA. In
goat and cow samples saturated FA resulted pre-
dominant.
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