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ABSTRACT

Milk goats is of particular nutritional and economic importance in many parts of the
world. This study aimed to define the effect of quaffing dairy goats with linseed oil (10, 20 and 30
mL/head/day) on milk production composition and fatty acids profile. Twenty-four lactating Zaraibi
goats at the last weeks of gestation were used. Experimental animals were randomly divided into four
equal groups. Result obtained revealed that flaxseed oil supplementation increased milk yield by a
mean value of 19.79% as compared with control treatment. Milk fat percentage was higher for goats
received 30 mL. flaxseed oil than other treatments, while no remarkable effect of flaxseed oil
supplementation on milk protein, lactose and ash contents was detected. Addition of flaxseed oil to
goats' diet resulted in reducing saturated fatty acids by a mean value of 13.72% as compared with
control sample, however, these decreases may be influenced partially by lactation progress. In contrast,
the concentration of unsaturated fatty acids increased with a mean value of 28.32%, with pronounced
increases in oleic, linoleic and linolenic acids concentration as compared with control. Moreover, results
obtained revealed that &-linolenic acid (ALA) concentrations achieved greatly affect by flaxseed oil
supplementation, where their concentrations varied from 0.2-3.04%. In conclusion, feeding flaxseed to
lactating goats can be used as a nutritional strategy to reduce concentrations of short-chain and
saturated fatty acids and to increasing long-chain and polyunsaturated fatty acids in milk, as well as to
improve milk yield. Consequently, such strategy has a significant effect for human's nutrition and
health.

Keywords: Goats; Flaxseed; Saturated fatty acids; Unsaturated fatty acids.

contains six out of ten essential amino

INTRODUCTION acids in higher amounts (Haenlein, 2004).
Goats are reared worldwide for its In addition, goat milk contain casein only
performance, durability and excellent in small amount and for this reason is
ability to adapt to demanding conditions. suitable for people suffering for casein
Their milk has an extra special dietary and allergy (Raynal-Ljutovac et al., 2008).
sensory properties, for which it is prized Generally, milk fat has been criticized
in many countries. Goats milk was the first for its high content of saturated fatty acids,
animal milk used in human nutrition which contribute to development of
where still plays an important role (Vejcik hypercholesterimia, ~atherosclerosis and
and Kral, 1998). It is very valuable and other cardiovascular health problems
desired food for their unique composition (Noakes et al., 1996). However, the high fat
and high digestibility. content in goat milk might limit the
Milk goats is of particular nutritional demand for milk and milk product by
and economic importance in many parts of health—conscious consumers. Ruminant
the world. It is primarily used for the milk contains relatively higher amount of
production of traditional cheeses, yoghurt saturated fats than most oils of plant
and ice cream. The composition of milk is origin. The consumption of saturated fats
one of major factor determining its value is often associated with health disorders in
in the market. The nutritive value and man, such as coronary heart disease
technological properties of milk are largely (Pfeuffer, 2001). Therefore, efforts have
influenced by its composition (Morand- been directed to manipulate fatty acid
Fehr et al., 2007). (FA) composition of ruminant milk. In this
Protein of goat milk are more regard, the influence of changes in diet
digestible, and their basic amino acids are composition in milk FA profile of goats
absorbed easily in comparison to cow milk has been extensively studied (Nudda et al.,
(Ceballos et al, 2009), also goat milk 2003; Chilard and Feraly, 2004). Numerous
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studies using dietary modification have
been conducted to manipulate milk fatty
acid composition in order to reduce
concentrations of saturated fatty acids and
increase the concentrations of
polyunsaturated fatty acids (PUFA).
Increasing milk concentrations of specific
health-promoting fatty acids, such as
conjugated linoleic acid (CLA) and
linolenic acid, is of particular interest
because of their role in prevention of
specific human health problems (Parodt,
1999). Feeding oilseeds and vegetable oils
is an effective method to manipulate fatty
acid composition of goat's milk (Mir et al.,
1999) by reducing saturated: unsaturated
fatty acid ratio of the milk.

Flaxseed (Linum usitatissimum) is a rich
source of &-linolenic acid (ALA),
constituting nearly 55% of total oil, this
percentage is 5.5 times more than the
sources containing the highest ALA
(Bloedon and Szapary, 2004). Feeding
flaxseed to dairy cows reduced the
concentrations  of  short-chine  and
saturated fatty acids and increased
concentration of long-chine fatty acids and
PUFA (Goodridge et al., 2001; Petit, 2002
and Mustafa et al., 2003). Few data are
available on performance of lacting goats
fed on flaxseed oil rich in PUFA.

Therefore, the objective of the present
study was to determine the effects of
feeding different levels of flaxseed to
lacting goats on milk production,
composition and fatty acids profile.

MATERIALS AND METHODS
Materials:
Flaxseed oil

Cold pressed Flaxseed oil was obtained
from Extract and Press Oil Unit, National
Research Center, Dokki, Cairo, Egypt.

Experimental animals
Goats

Twenty-four Zaraibi goats at the last 6t
weeks of gestation aged 4-5 years and
weighting 38+4 kg. had the third parity of
lactation were used in the present study.
The goats were obtained from Sakha
Experimental Research Station belonging
to Animal Production Research Institute
(APRI), Ministry of Agriculture, Egypt.

Basal diet

Goats basal diet consisted of pelleted
concentrate feed mixture (14% CP and
60% TDN) plus 3kg Egyptian clover
(Trifolium Alexanrium) |/ h/ day and bean
straw ad lib

The concentrates consisted of 25%
undecorticated cotton seed meal, 35%
wheat bran, 30% corn, 3% rice bran 3%
molasses, 2% limestone, 1% urea and 1%
salt (NaCl).

Methods
Feeding experiment of goats

Twenty-four lactating Zaraibi goats
were randomly divided into four equal
groups, according to live body weight, age
and parity of lactation.

Group (1) served as control, nil
flaxseed oil supplements.

Group (2) administrated 10 mL

flaxseed oil/head/day.

Group (3) administrated 20 mL
flaxseed oil/head/day.

Group (4) administrated 30 mL
flaxseed oil/head/day.

Diets offered at two times, 9.00 am and
3.00 pm daily, requirements during
pregnancy and lactation, according to
(NRC recommendations, 2001), while
fresh drinking water was freely available
all over the day time.

Milk yields and samples

The technique of hand milking was
used to stimulate milk yield. Goats have
been milked twice daily every week by
milking one teat, while the kid suckles the
other one. Total milk yield/goat = (Total
milk yield in one teat x 2 in the morning) +
(Total milk yield in one teat x 2 in the
afternoon).

A composite sample (10% of total daily
milk yield) was immediately collected for
chemical analysis.

Chemical analysis
Milk fat and Protein contents

Fat and total nitrogen contents were
determined as described by (Ling, 1963).

Total solids (TS) and ash contents

Total solids and ash contents were
determined according to (A.O.A.C, 2012).
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Lactose content

Lactose content was calculated by the
difference between total solids and (fat,
protein and ash contents).

Determination of fatty acids profile

The fatty acids profile of flaxseed oil
and milk samples were determined as
methyl ester by gas liquid
chromatography  according to the
A.O.A.C. (2011).

RESULTS AND DISCUSSION

The present study was carried out with
twenty-four lactating Zaraibi goats at the
last 6" weeks of gestation until 90 days
after parturition, due to time of weaning
their kids. Experimental animals were
randomly divided into four equal groups,
according to live body weight, age and
parity of lactation.

However, this study aimed to define
the effect of flaxseed oil supplementation
(10, 20 and 30mL. flaxseed oil /head/day +
basal diet) on milk production, milk
composition and fatty acids profile.

Alietal.

Milk yield and milk composition of
lactating goats at different treatments are
presented in Table 1. From the data
obtained it could be observed that the
average values of milk yield increased in
the experimental groups by 14.58, 18.75
and 26.04% for G1, G2 and G3 treatments,
respectively, as compared with control.
This finding may be due to higher ruminal
volatile fatty acids (VFAs) concentration in
rumen than control. Hence, total VFAs
concentration in the rumen depends on
nutrient digestibility, absorption rate,
rumen pH, as well as the microbial
population in rumen and their activities.
Also, Kholif et al. (2014) stated that the
highest concentrations of VFAs lead to
more efficient anaerobic fermentation,
which might due to increase organic
matter and fibers digestibility and led to
improve milk yield of lactating goats.
However, our results are in agreement
with those reported by Zhang et al. (2006),
Ingvortova et al. (2013), Kholif et al. (2015)
and Morsy et al. (2015).

Table 1. Effect of flaxseed oil supplementation on milk composition and average of daily milk

yield (g/head/day).

Stage Treatments

Overall means of: Cont. G1 G2 G3

Total solids% 13.29 13.30 13.17 13.42
Fat% 3.30 3.40 3.53 3.90
Protein% 3.51 3.54 3.69 3.56
Lactose% 5.72 5.64 5.21 5.26
Ash% 0.76 0.71 0.73 0.69
A"erag(eg‘/’;jaﬁl/ﬁgl)lk yleld 960 1100 1140 1210

Cont.: plain goat's milk., G1: milk from goats received 10mL flaxseed oil /day.

G2: milk from goats received 20mL flaxseed oil /day, G3: milk from goats received 30mL flaxseed oil /day

Results of chemical composition of
goat's milk as affected by flaxseed oil
supplementation are illustrated in Table 1.
data  obtained revealed that no
pronounced effect of feeding flaxseed oil
on TS% of resultant milk in different
treatments as compared with the control.
Our results in agreement with those of
Morsy et al. (2015).

Furthermore, milk fat percentage was
higher for goats fed 30 mL flaxseed oil/day
(G3) than those fed on 10 mL and 20 mL
flaxseed oil or the control diet. Our results
are consistent with other reports where
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milk fed percentage increased for goats
fed supplemental fats (Mir et al., 1999;
Zhang et al., 2006 and Morsy et al., 2015).
The higher milk fat levels in different
treatments could related to more VFAs
produced in rumen of goats as compared
to control groups. Actually, milk fat
synthesis known to involve the
coordinated activity of several lipogenic
enzymes, but PUFAs nutrition may
regulate  mammary lipoprotein lipase,
acetyl-CoA  carboxylase, fatty acid
synthase and stearoyl-CoA desaturase,



which considered a key to produce greater
milk fat (Bernard et al., 2009).

In addition, milk protein percentage
showed no remarkable effect by dietary
treatments (Table 1), which is in
agreement with other reports (Kitessa et
al., 2003; Zang et al., 2006, Hassan et al.,
2012 and Kholif et al., 2015 ). Our results,
however, are different from Rotunno ef al.
(1998) and Casals et al. (1999) where a
negative effect was found on milk protein
percentage of goats. While, Morsy et al.
(2015) defined no effects of sunflower oil
addition to lactating Damascus goats' diets
on milk protein as compared to control
group). However, Wu and Huber (1994)
mentioned that this statement may be
attribute to a lake of increase in amino
acids available to the mammary gland for

Table 2. Fatty acids profile of flaxseed oil.

protein synthesis as milk yield increase
during fat supplementation.

Moreover, as shown from Table 1,
there were no noticeable effect of flaxseed
oil on milk lactose and ash contents in the
treatment groups compared with control,
where, the control group possessed the
highest values, being 5.72% and 0.76% for
lactose and ash contents respectively. The
same trend of results was previously
reported by Abdelhamid et al. (2013) for
lactose content and Morsy et al. (2015) for
ash content. In contrast, Morsy et al. (2015)
reported that linseed oil supplementation
caused significant and positive correlation
coefficient between lactose production and
oil addition to goat diets.

On the other hand, fatty acids profile of
flaxseed oil was carried out and results
obtained are listed in Table (2).

Fatty acid % Fatty acid % Fatty acid %
C16:0 5.00 C18:1w7 1.00 C18:3w4 0.14
C18:0 3.90 C18:1w9 18.91 C20:1w11 0.10
C20:0 0.12 C18:2w6 14.83

TSFAs 9.09  C183w3 55.93 TUFAs 9091

TSFAs: Total saturated fatty acids, TUFAs: Total unsaturated fatty acids

From these results it could be noticed
that, out of nine fatty acids detected, three
SFAs and six UFAs. However, flaxseed oil
had a high TUFAs content, being 90.91%,
while TSFAs possessed only 9.09% of the
total fatty acids.

In addition, the two fatty acids (C16:0
and C18:0) were the highest SFAs 5.00 and
3.90%, respectively, while for UFAs the
highest values of 55.93, 18.91 and 14.83%
were recorded for C18:3w3 ALA, C18:1w9
and C18:2w6 CLA, respectively. Similar
finding was previously reported by
Oomah (2001), Daun et al. (2003) and Wee-
Sim et al. (2007).

Furthermore, the overview of analysed
fatty acids from goats' milk at different
sampling periods are presented in Tables 3
and 4.

From Table 3, it could be seen that the
most abundant saturated fatty acids
(SFAs) was palmitic acid (C16:0) followed
by stearic acid (C18:0). Throughout
lactation period, palmitic acid percentage

for control treatment attained the highest
level of SFAs in goats' milk samples varied
from 25.97% to 34.38% of SFAs, with a
mean value of 31.54%, which represent
46.82% of TSFAs. In contrast, palmitic acid
concentration was sharply reduced in all
treatments supplemented with flaxseed oil
and possessed lower values with an
average of 22.02%, this figure represent
about 37.89% of TSFAs. However, these
results were consist with those found by
Gomez-cortes ef al. (2009), Mele et al.
(2011) and Gassi et al. (2012).

Contrarily to palmitic acid
concentration, stearic acid values achieved
an opposite trend, in which their mean
value in control treatment was reduced to
about 12.56% of SFAs, while flaxseed oil
treatments had the highest average figure,
actually 14.89% of SFAs throughout
lactation period. These results were
comparable to those reported by Gassi et
al. (2012).
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Table 3. Effect of different treatments on milk saturated fatty acids profile (%).
Items 1st month 2nd month 3rd month

Cont Gl1 G2 G3 Cont G1 G2 G3 Cont G1 G2 G3
C4:0 075 091 090 0.76 0.84 1.64 228 0.84 148 059 113 1.18
C6:0 1.81 1.61 1.23 1.59 1.29 140 125 1.36 1.46 1.18 1.18 0.89
C8:0 2.08 1.73 133 1.78 0.71 1.64 140 1.63 0.76 146 124 076
C10:0 627 505 428 596 1.41 555 482 573 144 545 3.64 212
C12:0 239 203 389 230 197 202 178 212 194 230 154 091
C14:0 7.66  6.41 726 713 1053 6.60 626 629 1014 7.84 494 330
C15:0 1.34 1.03 155 150 254 143 134 127 245 210 1.69 1.59
C16:0 25.97 2150 21.40 2385 3438 2354 2226 2237 3426 26.04 19.80 17.43
C17:0 1.95 1.89 194 1.60 1.76 192 097 153 204 239 190 210
C18:0 16.24 14.60 13.72 14.85 10.77 14.79 1446 1374 10.68 14.0 16.47 17.41
C20:0 029 025 024 034 029 022 027 021 029 042 030 024
TSFAs 67.67 57.66 5840 6211 67.05 6143 5824 5789 6736 64.17 54.46 48.68

Cont.: control goat's milk., G1: milk from goats received 10 mL flaxseed oil /day, G2: milk from goats
received 20 mL flaxseed oil /day, TSFAs: total saturated fatty acids, G3: milk from goats received 30 mL

flaxseed oil /day

From the previous results, it could be
stated that the concentration of saturated
fatty acids was reduced by flaxseed oil
supplementation, where the mean value of
the decreases attained 13.72%, these
decreases may be also influenced partially
by lactation progress, where the mean
value of SFAs concentration reduced from
59.39% in the first month of lactation to
55.77% at third month, in flaxseed oil
treatments.

On the other hand, results presented in
Table 4 and Figures 1-3 declared that
flaxseed oil treatments showed
pronounced increased effect on goats milk
oleic, linoleic and ALA acids as compared
to control. The same finding was
previously reported by Luna et al. (2008),
Atasoglu et al. (2009), Gassi et al. (2012),
and Smiddy et al. (2012).

In addition, it was clear from the data
obtained that the concentration of total
unsaturated fatty acids (TUFAs) in
flaxseed oil treatments were increased as
compared with control treatment, where
the increases % ranged from 19.21% to
34.1% with a mean value of 28.32%. Also,
from the same table it was obvious that the
major unsaturated fatty acids were oleic
acid (C18:1w9), it accounted about 24.82%
of the TUFAs of goats milk in all samples
throughout lactation period.

Continuously, samples of treat. G3
ranked the highest levels of oleic acid in
the third month of lactation actually
27.91%, while control samples had the
lowest value, being 22.49% in the second
month of lactation. In this respect, Dhiman
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et al. (2000), and Loor and Herbein (2003)
stated that linseed is rich in C18:1 and
C18:3 fatty acids, which can contribute to
increase C18:1 concentration in milk. C18:1
fatty acid is derived from the partial
biohydrogenation of the C18:2 and C18:3
fatty acids that occurs in the rumen, by
desaturation of stearic acid, which occurs
in mammary gland due to the action of the
enzyme 9-desaturase.

Furthermore, it was evident from the
data presented in Table 4 and Figure 2 that
flaxseed oil treatments recorded noticeable
increased effect on goats milk linoleic acid
(C18:2 n6) concentration as compared with
control treatment. However, it could be
gathered from the same table and Figure 3
that a-linolenic acid (ALA) concentrations
achieved greatly affect by flaxseed oil
supplementation. ALA  concentrations
were varied from 0.20-3.04% in different
tested goat milk samples, while kompan
and komprej (2012) gave a narrow range,
actually from 0.5 to 1.0%. Moreover, the
obtained data declared that, in the second
month of lactation period, G3 treat. had
the highest value of ALA, being 3.04%,
while control treat. ranked the lowest
figure, actually 0.20%. These results could
be due to the fact that goats can
successfully build linolenic fatty acid into
milk fat when their diets supplemented
with flaxseed oil which contain high
amount of ALA (55.93%) as shown in
Table 2. However, similar results have
been previously reported by Luna ef al.
(2008), Zhang et al. (2006), and Gassi et al.
(2012).



Table 4. Effect of different treatments on milk unsaturated fatty acids profile (%).

I 1st month 2nd month 3rd month
tems Cont Gl G2 G3 Cont GI G2 G3 Comt GI G2 G3

Cl4lw5 ND ND ND ND 081 ND 025 ND 078 ND ND ND
Clelawd 031 026 020 027 032 033 038 028 032 060 030 034
Clelw? 076 077 072 110 245 083 104 090 257 106 110 125
Cl63wd 031 031 026 024 033 027 024 018 ND 038 027 018
CI81w9 2267 2479 2660 22.88 2249 2427 2740 2269 2341 2613 2658 2791
Cl81w7 248 343 421 359 283 455 170 457 287 240 740 867
Ci81w5 077 110 111 118 046 172 064 160 042 069 195 274
Cl182w5 016 029 025 026 029 063 066 060 ND 035 044 075
Cl182w7 017 024 024 031 ND ND 34 ND ND ND 028 ND
Cl82w6 325 840 508 381 120 326 136 400 111 311 355 418
Cl$2w4d 023 040 066 123 027 08 014 190 023 ND 101 187
Ci18$3w6 016 148 016 017 015 ND ND ND ND 020 020 0.18
Ci18$3wé 065 ND 131 141 022 ND 266 ND ND ND ND ND
Ci83w3 041 064 080 144 020 113 139 304 021 023 046 074
Ci$4w3 ND ND ND ND 074 075 013 150 072 047 175 213
Cis4wl ND ND ND ND ND ND 024 019 ND ND ND ND
C201wll ND ND ND ND 019 ND ND 049 ND ND 025 038
20406 ND ND ND ND ND ND 011 ND ND 021 ND ND
TUFAs 3233 4234 4160 37.89 3295 3857 4176 4211 3264 3583 4554 5132

Cont.: control goat's milk, G1: milk from goats received 10 mL flaxseed oil /day.
G2: milk from goats received 20 mL flaxseed oil /day, TUFAs: total unsaturated fatty acids.
G3: milk from goats received 30 mL flaxseed oil /day, ND: not detected

The comparation of fatty acids content
between control and experimental group,
divided according to chain length was
carried out. Fatty acids were divided to
short chain fatty acids (SCFA) from C4 to

C10, medium chain fatty acids (MCFA)
from C12-C16 and long chain fatty acids
(LCFA) from C18-C20. Results obtained
are illustrated in Table 5.

Table 5. Overview of fatty acids divided according to chain length.

Items 1st month 2nd month 3rd month
Cont. Gl G2 G3 Cont. Gl G2 G3 Cont. Gl G2 G3
SCFAs 10.9 9.3 774 101 425 102 975 956 514 8.68 7.19 4.9
MCFAs 40.7 342 372 38 55.1 369 345 349 545 427 315 271
LCFAs 47.5 55.6 544 515 40.1 52.7 54.6 54.5 39.9 48.2 60.6 67.2

Cont.: control goat's milk, G1: milk from goats received 10 mL flaxseed oil /day. G2: milk from goats received 20 mL
flaxseed oil /day, G3: milk from goats received 30 mL flaxseed oil /daySCFAs: short chain fatty acids, MCFAs:

medium chain fatty acids, LCFAs: long chain fatty acids.

From data obtained, it could be
observed that fatty acid composition of
milk fat was markedly altered by dietary
treatments. Milk fat from goats fed on
flaxseed oil had lower concentrations of
short-chain fatty acids (SCFAs) and higher
concentrations of long-chain fatty acids.
The most pronounced impact was noted at
the highest level of flaxseed oil
supplementation (30 mL. flaxseed /head
/day). The obtained values of SCFAs and
LCFAs throughout lactation period "three
months" were 10.1 and 51.5 in the first
month, while in the third month were 4.95

and 67.2. The same trend of result was
previously reported by Zhang et al. (2006).
Also, it was evident from the same
table that control group possessed the
highest level of MCFAs throughout
lactation period with a mean value of
50.1%, while flaxseed oil supplementation
reduced this figure to about 35.22%. In this
respect, Bauman and Griinari (2003) stated
that this reduction is likely the results of
the negative effect of fat supplementation
on the de novo synthesis of milk fat.
Furthermore, an opposite trend was
recorded for LCFAs concentrations,
however, flaxseed oil supplementation
leads to a noticeable increase in LCFAs
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concentrations, these increases could be
also influenced partially by progress of
lactation, where the mean value of LCFAs
increased from 53.83% in the first month
to about 58.67% in the third month of
lactation, while the increases values varied
from 13.33 to 47.04% in flaxseed oil
treatments as compared to control. In this
connection, Zhang et al. (2006) reported
that flaxseed oil is rich source of C18:0,
C18:1 and C18:3 fatty acids which likely
accounted for the increased concentrations
of LCFAs in the milk of goats fed on the
flaxseed oil diet.

However, our results are in agreement
with those reported by Caroprese et al. (
2010) and Ingovortova et al. (2013).

Furthermore, the average value of fatty
acids content in goat milk are listed in
Table 6, and Figures (4-7). Results of
saturated (SFA), mono-unsaturated
(MUFA), poly-unsaturated (PUFA) and
unsaturated (UFA) fatty acids between
experimental and control group are
compared.

Alietal.

It was obvious from data obtained that
the concentration of saturated fatty acids
was  reduced by  flaxseed  oil
supplementation.

The decrease of SFA content could be
also influenced partially by progress of
lactation. The same relationship was also
recorded by Strzalkowska et al. (2009 and
2010).

As seen from Table 6 and Figure 4, total
SFAs in goat milk fat varied from 48.68 to
67.67%, where control group had the
highest value of total SFAs, being 67.67%
in the first month of lactation period,
while G3 group ranked the least figure,
actually 48.68% in the third month of
lactation.

Contrarily to SFAs, unsaturated fatty
acids (UFAs) achieved an opposite trend,
in which their values were markedly
increased throughout lactation period and
possessed the highest mean value of
35.51% in the third month of lactation as
compared with control (Figure 5).

Table 6. Effect of different treatments on fatty acids content in milk fat.

1st month 2nd month 3rd month
Items
Cont. G1 G2 G3 Cont. Gl1 G2 G3 Cont. G1 G2 G3
SFAs 67.67 57.66 584 6211 67.05 6143 5824 5789 6736 64.17 54.46 48.68
MUFAs 2699 3058 32.84 29.02 2955 31.7 31.41 30.53 30.37 30.88 37.58 41.29
PUFAs 534 11.76 876 8.87 3.4 6.87 10.35 11.41 227 495 796 10.03
UFAs 3233 4234 416 37.89 3295 3857 41.76 4211 32.64 3583 4554 51.32

Cont.: control goat's milk., G1: milk from goats received 10 mL flaxseed oil /day. G2: milk from goats received 20 mL

flaxseed oil /day., G3: milk from goats received 30 mL flaxseed oil /day, SFAs: saturated fatty acids, MUFAs: mono

unsaturated fatty acids PUFAs: poly unsaturated fatty acids.

Moreover, it was of interest to notice
that flaxseed o0il  supplementation
increased the concentration of either
MUFAs or PUFAs in resultant milk
(Figures 6 and 7) and increase was more
pronounced in G3 group in the third
month of lactation, where the mean value
of increase attained 42.53 and 73.3% for
MUFAs and PUFAs, respectively relative
to control.

In addition, obtained data revealed that
control group ranked the lowest levels of
total UFAs throughout lactation period
varied from 32.33 to 32.95% with a mean
value of 32.64%. However, finding are in
complete agreement with previous reports
of Ward et al. (2002); Petit et al. (2004);
Zhang et al. (2006) and Kral (2010).
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Generally, from the foregoing results, it
could be pointed out that addition of
flaxseed oil to goats' diet increased milk
yield by, as well as reducing saturated
fatty acids (SFAs) and increasing of
unsaturated fatty acids (UFAs) content in
milk. Also, a noticeable increase in CLA
and ALA content in milk can also be
achieved by flaxseed oil supplementation
to goats' diet. Thus, increasing PUFAs
content have a favorable effect on human
health, however, a proper ratio of n-3/n-6
acid group showed be maintained, with
the maximum value being 1/5 (Samkova et
al., 2012), and this lead to reduce the risk
of cardiovascular diseases.
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Figure 1. Effect of supplementation by flaxseed oil on C18:1 n9 goat milk fat content.



Al-Azhar Journal of Agricultural Research V. (44) No. (2) December (2019) 66-78

Fatty acid%

O R N W AR U OO 0 W

i 1st month H2nd month = 3rd month

I

e

Cont

G1

G2 G3

Alietal.

Figure 2. Effect of supplementation by flaxseed oil on C18:2n6 goat milk fat content.
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Figure 4. Effect of supplementation by flaxseed oil on SFAs in milk fat content.
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Figure 5. Effect of supplementation by flaxseed oil on UFAs in milk fat content.
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Figure 6. Effect of supplementation by flaxseed oil on MUFAs in milk fat content.
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Figure 7. Effect of supplementation by flaxseed oil on PUFAs in milk fat content.
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