ALEXANDRIA
SCIENCE EXCHANGE JOURNAL

VoL. 33

JULY-SEPTEMBER 2012

Effect of Fatty Calcium Salts Addition on Digestibility, Milk Yield, Milk
Composition and Some Blood Components in Barki Goats and Their Crosses
with Damascus Goats

El-Wakeel, EI. AL, Ahmed, M.H?, Abdelsalam, M. M.%, Eissa, M. M*, Anwar, M. M*. and

El-Reweny, M. A.!

ABSTRACT

The study was carried out at Borg El-Arab station
,animal production research institute. The experiment
carried out through 2008 till 2010 years. The aim of this
study was to evaluate the effect of fatty calcium salts
supplementation on nutrient digestibility and lactational
performance of Barki goats and their crosses with
Damascus. Digestion experiments was conducted using
three adult Barki bucks (B) and three adult crossbred
bucks (Damacus x Barik, (DxB). Thirty multiparous Barki
does (B) and thirty multiparous Damascus x Barki
crossbred (DxB) does every breed was divided into three
groups of ten does each. The first group (Control): fed
concentrate mixture and rice straw, the second group fed
the same concentrate mixture with fatty calcium salts
(FCS), 80 gm/ head/ day and rice straw before kidding by 6
weeks until the end of season. The third group fed
concentrate mixture with fatty calcium salts 80g/ head/ day
and rice straw, after kidding by 2 weeks until the end of
season.

The results indicated that Feed intake (FI) was reduced
by (FCS) addition. Also, the does fed FCS after kidding
were significantly higher than does treated before kidding
in F1. Also feeding goats on diets containing (FCS) had non
significant effect on digestibility coefficients of DM, OM,
CP, CF and NFE 9%, but there was significantly increase in
the digestibility of EE as compared to the control diets. The
nutritive value expressed as TDN % of the experimental
diets was significantly (P< 0.01) improved as a result of
addition (FCS), while, the digestible crude protein DCP %
was almost comparable for the two experimental diets .
Feeding does fatty calcium salts before or after parturition,
insignificantly increased milk yield at days 7, 15, 30, 60, 90 and
day 120 and also total milk yield .The data show no significant
changes in milk composition (%) due to addition of fatty
calcium salts to diets of does before or after kidding except the
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milk fat which significant (P<.01) increased with addition FCS
. The serum total cholesterol concentrations (mg/dl) were
significantly (P< 0.01) affected by addition of (FCS) to the
diets before kidding (17, 19, 21 weeks) and after kidding (4,
8, 12 weeks) periods. The serum HDL and serum LDL
concentrations (mg/dl) were higher for does fed diets
containing (FCS) before kidding (17, 19, 21 weeks) periods
and after kidding (4, 8, 12 weeks) periods. Addition of fatty
calcium salts to diets of does before or after kidding significant
(P<.01) increased serum concentration of aspartate
aminotransferase (AST) and serum concentration of
alanine aminotransferase (ALT).

Key words: fatty calcium salts, Barki, Damascus,
Goats, blood components, nutrients digestibility.

INTRODUCTION

Fat supplements found the way to be included in the
diet of ruminants to increase energy density, improve
nutrient utilization, enhance milk and meat yields and
manipulate fatty acid composition. (Coppock and Wilks,
1991; Ashes et al. 1992 and Scott and Ashes, 1993).
Using fats in the rations of farm animals has been
increased significantly over the last decade. This trend
has been fueled by the awareness developed to meet
requirements of animal have genetic potential for growth
and lactation that exceed their ability to meet their
energy need by consuming common feedstuffs.

The most important fats constituents in nutrition
include fatty acids, glycerol, mono-di and triglycerides
and phospholipids. Most fatty acids in ruminant tissues
are straight chained and have even number of carbons
and are esterified to glycerol to form triglycerides.

Ruminants and their associated microbial flora
evolved only with rather low levels of fat in the
feedstuff. Excess fats over 2-3% of dry matter intake
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had inhibitory effects to microbial activity. The Inhibitor
effects increase with degree of solubility; so the
unsaturated medium-chain and unestrified fatty acids
consider more inhibitorier than estrified while the free
oils are inhibitorier than those fed on whole seeds
(Palmquist, 1984). Thus, fats must be selected for use in
the rumen. Inert fat (Fatty Calcium Salts) in simple
meaning are not affecting the microbial fermentation.
Moreover, the FCS is insoluble at normal rumen pH, to
and being satisfactory stable at 6.5 ruminal pH. In
abomasum; the FCS converts to free fatty acids and
calcium which are absorbed from the small intestine
(Sklan et al. 1985 and Schneider et al. 1988). In the
other side, under particular condition, if the rumin pH is
less than 6, a relatively high dissociation of Ca-salts
followed the bio-hydrogenation of long-chain
unsaturated fatty acids. The resistance of Ca-salts to
dissociation and bio-hydrogenation may also depend on
the degree of fatty acids instauration (Sukhija and
Palmquist, 1990). Ruminally inert fats have been
developed to avoid the decline in dietary fiber
previously associated with fat supplementation (Jenkins
and Jenny, 1989). In general, it was found that feeding
fat to ruminants at level 5.0- 6.0 % would achieve
maximum efficiency of nutrient utilization (Coppock
and Wilks, 1991). Also, feeding ewes on diets
supplemented with FCS during late pregnancy improved
birth weight of lambs (Ghoreishi et al., 2007). The aim
of this study was to investigate the effect of
supplementing diet with fatty calcium salts during
pregnancy and lactation Barki and Barki x Damascus
goats' on feed intake and digestibility, blood serum
metabolites and lactational performance.

MATERIALS AND METHODS
Animals and management

The study was carried out at Borg El-arab station
,animal production research institute . The experiment
carried out through 2008 till 2010 years.. thirty Barki
does (B) averaged 27+ 0.3 kg body weight and thirty
Damascus x Barki crosshred (DB) does averaged about
30.4+0.3 kg body weight where both aged 3-5 years were
used in the study. Additionally six adult bucks from both
genotype were used in the determination of nutrients
digestibility . Animals were kept outdoor with in shelter
pens during the day and in semi-open barns at night. The
Bucks were dewormed and vaccinated against enter-
toxaession before inducting into the experiment.
Commercial concentrate diets (13% CP and 65% TDN)
was offered to the animals according their requirements ..
All animals were free of diseases and did not show
behavioral abnormalities throughout the experimental
period.

Experimental design

Animals of each genotype were divided randomly
into three subgroups. The three subgroups were; control
group which received diet without supplementation, the
second group received 80 g (FCS)/ head/ day at 6 weeks
before kidding until the end of season. and the third
group received 80 g FCS/head/day at two weeks after
kidding until the end of season. The (FCS) was added
daily to the concentrate diet. Concentrate feed mixture
consisted of 63 % yellow corn, 10 % cotton seed meal,
10 % flaxseed meal, 15% wheat bran, 0.5 % NaCl, 1.4
% limestone and 0.1 % mineral peremix. The chemical
composition of (FCS) is shown in Table (1) and which
manufactured in Egypt under commercial of name
IBelac.

Digestibility trial

Six adult bucks (three Barki and three (DB)) were
used in two digestion trails to study the impact of
supplementation with FCS on the digestibility and
nutritive value of the experimental diets. The bucks were
adapted for two weeks, then after 7-days collection
applied.. During the preliminary period the bucks were
confined to individual pens 2 x 1 m with facilities for
individual feeding and watering. However, during the
collection period, feed intake of individual animal was
quantified based on feed refusal. Feed samples were
collected in separate polyethylene bags daily for each
animal. Each twenty-four hours of collection period.
Faeces and urine produced every 24 hours were
recorded 08;00 am before feeding, then a 0.10 (w/w)
samples were collected per individuals and stored
frozen at -20°C in a polyethylene bag. An aliquot of
0.05 (v/ v) urine of was collected daily and kept at 4°C
after the addition of few drops concentrated HCI. The
Frozen a faeces samples were thawed, mixed thoroughly
and sub-sampled to be taken for DM determination and
chemical analysis .Feed samples, faeces and urine were
analyzed for DM, total ash and N using Micro-Kjeldahl
method according to the procedures described by
AOAC (1990). Ether extract was estimated after acid
hydrolysis (4NHcl).

Determination of milk yield and composition

Milk vyield of the does during the nursing and
milking periods was measured at days 7, 15, 30, 60, 90
and 120 from Kkidding using the double oxytocin
injection methods as modified by Peris et al., (1996).
Oxytocin was injected into the juglar vein and the does
were handed milked with at 4h interval Milk yield was
measured by volume (£20ml). Individual milk samples
were collected at weeks 4, 8, 12, 16 from kidding for
subsequent milk composition analysis.
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Table 1. Chemical composition of fatty calcium salts (FCS)* according to producer

certificate
ltem %
Fatty calcium salts of palm oil, cotton oil and 95
sunflower oil (1:1:1)
Moisture 4,98
Antioxidant (BHT)** 0.02
Fatty acids (%)
C16:0 Palmatic acid 24.30
Cl6:1 Palmitoloic acid 0.37
C18:0 Stearic acid 3.70
C18:1 Oleic acid 24.36
C18:2 linoleic acid 42.10
C18:3 linolineic 0.13
Another fatty acids 0.041
TDN 180
Calcium 10
Free fatty acids 0.5

* FCS: Fatty calcium salts manufactured in Egypt by (trade mark IBelac).

** BHT: Butylated hydroxyl toluene.

Milk samples were chemically analyzed at the dairy
services units of APRI (Sakha, Kafr El-Shaeikh) to
determine the percentages of protein, fat, lactose and
total solids by using Milko-Scan-133B.

Blood serum analysis:

Blood samples were collected biweekly during late
pregnancy period and monthly during lactation period
from the jugular vein of each doe. Blood were collected
in the morning before access to feed and water then
placed immediately on ice. Blood samples was collected
without using anticoagulant and centrifuged at 3rpm for
20 minutes to collect serum which stored at -20°C till
analysis. Serum Triglyceride (TG), Total cholesterol,
low density lipoprotein (LDL), high density lipoprotein
(HDL), Alanine amino transferase (ALT) and
Asparatate amino transferase (AST)  were measured
using bio-Merioux kits (France).

Statistical analysis:

Data were statistically analyzed using GLM
procedure according to SAS (2000). Significant
differences between means were detected using

Duncan's Multiple Range Test ( Duncan ,1955).
Yijk=p+Bi+ Tj+ (BT); + e

Where:

Yijx = An observation on individual k

p = overall mean

B; = Fixed effect of genotype (i=2)

T; = Fixed effect of treatment (j=3)

(BT);; = interaction between genotype and treatment

ej = random error normally distributed with mean =
zero and variance = ¢°

RESULTS AND DISCUSSION

Chemical analysis and nutritive value of the
experimental feedstuff:

Composition of concentrate, chemical analysis and
nutritive values of the experimental feedstuffs are shown
in (Table 2). The results indicate that the concentrates
mixture (Conc.) either alone or plus fatty calcium salts
(Conc. + FCS) were iso-nitrogenous; containing 13.18
and 13.06% crude protein, respectively.However, they
differ in EE and CF which reflected on their nutritive
value estimates as TDN (60.50 to 64.84%). This
improvement may be due to the higher digestibility of
EE of diet containing fatty calcium salts (FCS) as
compared to the control diet (Table 4). The digestible
crude protein (DCP %) was almost comparable for the
two experimental diets indicating the absence of
influence of fatty calcium salts (FCS) on crude protein
(CP) digestibility (Table 4). This result was compatible
with the finding of Sanz Sampelayo et al. (2002a).

Feed intake:

Data in Table 3 show that crossbred does had higher
intake of rice straw, concentrate and total feed than
Barki does . This may be due to heavier body weight of
crossbred does than Barki does. This result is in
agreement with (Turner et al. 2005). Dement and Van
Soest (1985) suggested that there is a strong relationship
between body size and metabolic requirement and that
feed requirements of ruminant increase with increasing
body weight.
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Table 2. Chemical analysis and nutritive values of the experimental feedstuffs, Composition
of commercial concentrate mixture
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Chemical analysis Rice straw Conc.* Conc. + FCS**

Dry matter,% 91.69 91.8 91.94

Dry matter composition, %

OM 79.88 92.03 92.16

CP 3.99 13.18 13.06

CF 32.59 11.96 7.18

EE 1.24 3.82 9.2

NFE 42.06 63.07 62.72

Ash 20.12 7.97 7.84

Nutritive value

TDN 38.06+0.84 60.50+0.84 64.84+0.84

DCP - 7.10+0.10 6.84+0.10
Item %

Ingredients,

Yellow corn 63

Cotton seed meal 10

Flaxseed meal 10

Wheat bran 15

NaCl 0.5

Limestone 1.4

Mineral premix 0.1

*= Conc.: Concentrate mixture, **= FCS: Fatty calcium salts
Mineral premix: Common salt (44.156), bone meal (25%), calcium carbonate (10%), potassium chloride (15%), potassium
sulphate (5%), magnesium sulphate (0.39%), ferrous sulphate (0.33%), manganese (0.061), potassium iodide (0.01%), zinc oxide

(0.044) and cobalt chloride (0.009%).

Table 3. Feed intake (Kg) as affected by genotype, fatty calcium salts (FCS) and their

interactions

Item Rice straw intake Concentrate intake Total feed intake (Kg)
(Kg) (Kg)
Genotype
Barki (B) 0.204+ 0.001° 0.697+ 0.003" 0.902+ 0.001°
DamascusXBarki (DB) 0.215+ 0.001° 0.748+ 0.0002 0.963+ 0.001°
Significance ** ** *x
Treatments
Control 0.220+ 0.001° 0.725+ 0.0001° 0.945+ 0.002°
Before kidding 0.183+ 0.001° 0.720+ 0.002" 0.904+ 0.003°
After kidding 0.216+ 0.001° 0.721+ 0.002" 0.937+ 0.003"
Significance *x ** **
Genotype X treatment
Barki control 0.214+ 0.001° 0.700+ 0.001° 0.914+ 0.001°
Barki before 0.178+ 0.002° 0.693+ 0.001° 0.872+ 0.002"
Barki after 0.209+ 0.001° 0.697+ 0.0004° 0.906+ 0.001°
DB control 0.225+ 0.001° 0.750+ 0.001° 0.975+ 0.001°
DB before 0.188+ 0.001° 0.746+ 0.0004° 0.935+ 0.001°
DB after 0.223+ 0.001° 0.746+ 0.0004° 0.969+ 0.001°
Significance *x ** **

** = highly significant (P<0.01)
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Feed intake was affected by adding FCS, where does
supplemented with FCS consumed lower rice straw and
concentrate and consequently lower total feed intake
(P<0.01) than control group(Table 3). The decrease in
feed intake by addition of FCS has been attributed to
increase energy density (Kadzere and Jingurn, 1993).
Also, Wu et al. (1993) hypothesized that in early
lactation period the fatty acids are released from adipose
tissue, which together with those of dietary origin fatty
acids, may reduce feed intake to regulate fatty acids
concentration in plasma.

All treatments showed highly significant effect on
feed intake. In general, Barki does fed treated diet
before kidding showed the lowest feed intake.

Digestion coefficient

Data of nutrients digestibilities of the experimental
rations are presented in Table (4). Breed had no
significant effect on digestibility coefficients of DM,
OM, CP, CF, EE and NFE %.. Feeding goats on diets
containing FCS had insignificant effect on digestibility
coefficients of DM, OM, CP, CF and NFE %, but it had
significant (P<0.01) increase in the digestibility of EE
compared to the control diet (Table 4). Perez Alba et al.
(1997) reported that as ether extract content increased in
the diet and its digestibility was increased.
Modifications in nutrient digestibility produced by
adding fat to the diets of ruminants may vary depending
on several factors. Inclusion of FCS affected (Table 4)
apparent digestibility of DM, OM, CP, CF, EE and NFE
% where diet with added fat had higher EE digestibility
(P=0.01) than control group diet (79.29 versus 57.56).
Diet with FCS presented lower digestibility values
(P<0.05) regarding CP, CF and NEF %. The present

findings that FCS inclusion reduced CP, CF and NEF
digestibility is consistent with data published by
Appeddu et al. (2004) who reported alterations in
ruminal degradation of CP, CF and NEF in sheep when
calcium soaps of palm oil fatty acids was added to the
diet. Also, Nelson et al. (2001) noted that CP, CF and
NEF % digestibility decreased when tallow was added
to fattening ration of calves.

The higher digestibility of EE has been explained by
Grummer (1988) as the added fat is probably more
digestible than the lipid component of the basal diet.
Moreover, Borsting et al. (1992) suggested that the
added fat would dilute endogenous lipid secretions,
resulting in a more accurate estimate of true lipid
digestibility. Comparable results were reported by Sanz
Sampelayo et al. (2002a); and Youssef (2006).

Milk yield

Results of daily and total milk yield for Barki does and
crossbred BD fed the experimental diets through different
periods are illustrated in figure (1). In comparison to the
control groups, feeding does fatty calcium salts before or
after parturition, insignificantly increased milk yield at days
7,15, 30, 60, 90 and day 120 and also total milk yield. This
finding is consistent with previous studies dealing with
different species fed diets supplemented with fatty calcium
salts (Gargouri et al., 2006 and Casals et al., 2006). The
importance of use of FCS through lactation periods may be
returned to reducing feed intake especially at early lactation
which resulted in decreasing energy intake. However, the
energy density of the ration was increased due to adding fat
which compensate energy reduction through decrease of
DM intake in this stage.

Table 4. Nutrients digestibility (%) of the experimental diets as affected by genotype,

addition of FCS and their interactions

Item DM oM CP CF EE NFE
Genotype
Barki (B) 61.04+0.47 64.63+0.42 61.91+0.50 63.38+0.89  68.02+0.38  64.43+0.49
DamascusXBarki(DB) ~ 61.91+0.47 64.24+0.42 62.53+0.50 63.82+0.89  68.83+0.38  65.63+0.44
Significance NS NS NS NS NS NS
Treatment
Control 61.36+0.47 64.20+0.42  62.54+0.50 61.62+0.89  57.56+0.38" 65.00+0.44
Treated 61.59+0.47 64.35+0.42  60.90+0.50 59.58+0.89  79.29+0.38°  64.80+0.44
Significance NS NS NS NS ** NS
Genotype X Treatment
Barki Control 61.56+1.11 64.62+0.63  63.96+0.79  62.65+2.47  57.74+0.29  64.52+0.75
Barki Treated 60.52+0.57 64.02+0.44 59.86+0.26  60.11+0.11  78.30+0.49  64.35+0.64
DB control 61.16+0.35 63.79+0.43 63.12+1.06  68.58+0.17  57.38+0.94  65.4840.65
DB treated 62.66+0.27 64.96+0.81 61.94+0.47 59.06+0.52  80.28+0.04  65.78+0.43
Significance NS NS NS NS NS NS

NS: Not significant

**: Highly significant at P<0.01
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Fig. 1. Lactation curve as affected by FCS supplementation

Youssef (2006) noted that reviewing results obtained
from 29 trials showed an increase in milk yield as a result of
feeding fatty calcium salts in 34% of the trials, no effect in
59% and decrease in milk yield in 7%.

Data revealed that Barki and DB crosshred does fed
diets supplemented by FCS before or after kidding tended
to have higher milk yield than those fed unsupplemented
diets. These results suggested that supplemented the diets of
pregnant does with FCS before kidding was more effective
on their milk yield than after kidding for both breeds.

Milk composition (%6)

Effect of diet supplementation with fatty calcium salts
on the milk fat concentration, percentage of milk protein,
percentage of milk lactose and total solids content (%) for
Barki and BD crossbred does are presented in table (5). The
data show no significant changes in fat and protein % due to
addition of fatty calcium salts to diets of does before or after
kidding except during the second month of lactation in
Barki does received FCS supplemented diets, before or after
kidding recorded higher value of milk fat percentage than
unsupplemented does. In this respect, Pulina et al., (2006)
found that addition of calcium salts of palm oil to the diet
caused consistent increases in milk fat concentration. On the
other hand, milk protein content of does was not significant
affected by supplemented their diets with FCS. The
decrease in feed intake normally observed under these
conditions could reduce the microbial synthesis of protein in
the rumen, which in turn could limit the synthesis of protein
in the mammary gland (Sanz Sampelay, et al.,
2002b).Additionally ,the present results indicated that milk

lactose and total solids percentage were not significant
affected by addition fatty calcium salts to the experimental
diets. This may be due to the FCS could not spears acetyl
COA for synthesis lactose (Sanz Sampelayo et al., 2006).

Blood serum parameters

Serum triglycerides concentrations for does fed the
experimental rations are presented in figure (2). The serum
triglycerides concentrations were higher (P<0.01) for fat
supplemented groups before kidding (at 17, 19, 21 weeks)
and after kidding (at 4,8,12 weeks). Espinoza et al. (1998)
and Ghoreishi et al., (2007) found that, triglycerides
concentrations in serum significantly (P<0.05) increased by
fat supplementation. However, West and Hill (1990) and
Juchem et al., (2008) reported that, the serum triglycerides
concentrations was not significantly affected by feeding fatty
calcium salts (FCS) It was reported that, the increase of
triglycerides concentrations were reflection of increasing fat
absorption through the gut (Jenkins et al., 1989). Also,
Murray et al., (1991) postulated that, the long-Chain fatty
acids observed in intestinal wall mucosal cell are utilized in
reformation of triglycerides.

Concentrations of serum total cholesterol are shown in
figure (3).serum total cholesterol concentrations were
significantly (P<0.01) affected by fatty calcium salts (FCS)
addition to the diets before kidding (17,19 and 21 weeks)
and after kidding (4,8 and 12 weeks). Similar trend were
previously observed by Espinoza, 1998 and Ghoreishi et al.,
2007). However, West and Hill (1990) and Juchem et al.,
(2008) indicated that, the addition of FCS to the diets had
no significant effect on serum total cholesterol
concentrations.
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Table 5. Milk composition (%) of does as affected by dietary supplementation of FCS

Item Lactation months

1% month 2" month 3 " month 4" month Overall mean
Milk fat (90)
Barki Control 3.22+0.13 3.44+0.21° 3.66+0.14 3.65+0.20 3.49+0.17°
Barki before 4.70+0.29 4.71+0.33° 5.44+0.12 5.29+0.23 5.04+0.24°
Barki after 4.48+0.20 4.80+0.24° 5.54+0.19 5.20+0.18 5.01+0.20%
DB Control 3.07+0.11 3.05+0.04° 3.28+0.11 2.32+0.11 2.93+0.11°
DB before 4.24+0.30 4.35+0.36a 4.80+0.27 5.16+0.22 4.64+0.29°
DB after 3.68+0.10 4.19+0.13° 4.58+0.30 5.08+0.59 4.38+0.28°
Sign NS * NS NS *
Milk protein (%)
Barki Control 2.42+0.09 2.68+0.11 2.81+0.06 2.73+0.07 2.66+0.08
Barki before 2.46+0.14 2.74+0.07 2.78+0.11 2.95+0.08 2.78+0.10
Barki after 2.27+0.04 2.81+0.13 2.89+0.15 2.79+0.09 2.69+0.10
DB Control 2.39+0.09 2.63+0.04 2.80+0.04 2.64+0.06 2.62+0.06
DB before 2.28+0.09 2.61+0.06 2.77+0.04 3.14+0.17 2.70+0.07
DB after 2.63+0.17 2.83+0.08 3.18+0.29 2.89+0.15 2.88+0.17
Sign NS NS NS NS NS
Milk lactose (%)
Barki Control 4.13+0.08 3.97+0.20 3.98+0.07 4.41+0.06 4.12+0.10
Barki before 3.83+0.15 4.03+0.12 3.92+0.08 3.82+0.23 3.90+0.15
Barki after 3.67+0.06 4.11+0.06 3.90+0.08 3.89+0.14 3.89+0.10
DB Control 4.04+0.11 4.01+0.32 3.99+0.08 4.18+0.08 4.10+0.15
DB before 3.91+0.08 4.09+0.07 3.93+0.05 3.97+0.05 3.98+0.06
DB after 3.73+0.07 3.93+0.16 3.91+0.07 4.04+0.10 3.90+0.1
Sign NS NS NS NS NS
Milk total solids (%)
Barki Control 10.47+0.24 10.83+0.68 10.98+0.25 11.44+0.35 10.93+0.38
Barki before 11.72+0.39 10.67+0.63 13.37+0.44 12.76+0.39 12.13+0.46
Barki after 11.12+0.23 12.30+0.35 12.87+0.24 12.31+0.3 12.15+0.28
DB Control 10.07+0.29 10.28+0.50 10.56+0.17 10.75+0.21 10.42+0.29
DB before 11.06+0.37 11.64+0.49 11.68+0.30 12.51+0.36 11.72+0.38
DB after 10.55+0.35 11.40+0.69 12.00+1.10 12.18+0.74 11.53+0.72
Sign NS NS NS NS NS

*significant at (P<0.05). NS not significant

"The previous results showed that the increase in serum
total cholesterol concentrations might be attributed to the
depression in lipogenic enzyme activates by the liver and
adipose tissues associated with feeding supplementary fat.
Serum HDL and serum LDL concentrations are presented
in figure (4) and figure (5). The serum HDL and serum
LDL concentrations were higher (P<.01) for does fed diets
containing fatty calcium salts (FCS) before kidding (17,19
and 21 weeks) and after kidding (4,8 and 12 weeks)
periods(P<0.01). This finding in-agreement with (Espinoza
et al. 1998 and Ghoreish et al., 2007) . On the other hand,

DB=Damascus x Barki

West and Hill (1990) and Juchem et al., (2008) stated that,
the serum HDL and serum LDL concentrations mg/dl was
not significantly affected by FCS addition to the diets of
does. The increase of serum HDL and serum LDL
concentrations in the case of supplemented fat addition to
dairy and beef cattle diets probably stimulate lipoprotein
cholesterol export by the intestine and therefore increase the
circulating serum of HDL and LDL cholesterol
concentrations, (Talavera et al., 1985).
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The effect of addition fatty calcium salts (FCS) on
amino transferase enzymes are presented in figure (6) and
figure (7). Blood serum concentrations of AST and ALT
were significantly increased (P<0.01) by FCS addition to
the diets of does. These findings were in agreement with (

Selem, 2008). However, studies by Westerbacka et al.,
2005 showed that, consumption of high fat diets increased
the liver fat but the liver enzymes (ALT and AST) were not

affected.
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Fig. 2. Effect of dietary supplementation of fatty calcium salts (FCS) on serum
triglycerides (mg/dL) for does before and after kidding
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Fig 3. Effect of dietary supplementation of fatty calcium salts (FCS) on
serum cholesterol (mg/dL) for does before and after kidding
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Fig 4. Effect of dietary supplementation of fatty calcium salts (FCS) on serum HDL
(mg/dL) for does before and after kidding
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Fig.5. Effect of dietary supplementation of fatty calcium salts (FCS) on serum LDL
(mg/dL) for does before and after kidding
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AST (mg/dL) for does before and after kidding

CONCLUSION

From the previous results it could be concluded that
feeding dietary supplementation with fatty calcium salts
(FCS) resulted in decreasing feed intake and improving
nutritive value expressed as TDN% and digestibility
coefficients of EE. Also, FCS addition significant
(P<.0l)increase in milk fat content. The serum
triglycerides, total cholesterol, serum HDL and serum LDL
concentrations increased by feeding diets containing FCS .

REFERENCES

A.O0.A.C, (1990). Association of official analytical chemists.
Official methods of analysis. Washingtion , D.C., USA.

Appeddu, L.A., Ely, D.G., Aarom, D.K, Deweese, W.P. and
Fink, E. (2004). Effects of supplementing with calcium
salts of palm oil fatty acids or hydrogenated tallow on ewe
milk production and twin lamb. J. Anim. Sci. 82: 2780-
2789.

Ashes, J.R., Gulati, S.K, ST. Vincent Welch, P., Scott, TW.,
Brown, G.H. and Blakely, S., (1992) Manipulation of the
fatty acid composition of milk by feeding protected canola
seeds. J. Dairy Sci. 75: 1090-1097.

Borsting, C.F., Weisbjerg, M.R and Hvelplind, T., (1992).
Fatty acids digestibility in lactating cows fed increasing
amounts of protected vegetable oil, fish oil or saturated
fat. Acta Agric. Second., Sect, A. Anim. Sci., 42: 148-156.

Casals. R., Caka. G., Pol, M.V., Such, Y., Albanell, E.,
Gargouri, A., Casellas, J. (2006). Response of lactating
dairy ewes to various levels of dietary calcium soap of
fatty acids. Animal Feed Science and Technology. 131:
312-332.

Coppock, C.E. and Wilks, D.L, (1991). Supplemental fat in
high energy rations for lactating cows; effects on intake,
digestion and composition. J. Anim. Sci. 69: 3826-3837.

Dement M.W. and Vansoest P.J. (1985). A nutritional
explanation for body-size patterns of ruminant and non-
ruminant herbivores. American Naturalist. 125, 641-675.

Duncan, D.B. (1955). Multiple range and multiple. F. Test.
Biometrics, 11:1.

Espinoza, J.L., Lopez-Molina, O., Raimirez-Godinez, J.A.,
Jimenez, J.R. Flores, A. (1998). Milk composition, post-
partum reproductive activity and growth of lambs in
pelibuey ewes fed calcium soaps of long chain fatty acids.
Small ruminant Research. 27; 119-124.

Gargouri, A., Caja, G., Casals, R., Mezghani, I., (2006).
Lactational evaluation of effects of calcium soap of fatty
acids on dairy ewes. Small Ruminant Research. 66: 1-10.

Ghoreishi, S.M., Zamiri, M.S., Rowghani, E. and Hejazi, H.
(2007). Effect of a calcium soap of fatty acids on
reproductive characteristics and lactation performance of
fat-tailled sheep. Pakiston Journal of Biological Sciences.
10 (14): 2389-2395.

Grummer, R.R., (1988). Influence of prilled fat and calcium
salt of palm oil fatty acids on ruminal fermentation and
nutrient digestibility. J. Dairy

Jenkins, T.C. and Jenny. (1989). Effect of hydrogenated fat on
feed intake, nutrient digestion and lactation performance
of dairy cows. J Dairy Sci. 72: 2316.

Jenkins, T.C.; T.Gim enez and D.L. Cross. (1989). Influence
of phospholipids on ruminal fermentation in vitro and on
nutrient digestion and serum lipids in sheep. J. Anim. Sci.,
67: 529.

Juchem, S.O., Santos, J.E.P. Cerri, R.L.A. Chebel, R.C.
Galvao, K.N. Bruno, R. Depeters, E.G. SCOH, T.and
Thotecher, W.W. (2008). Effect of calcium salts of fish
and palm oils on lactational performance of Holstein
cows. Feed. Anim. Sci and Tech. 140, Issue, 1 Pages. 18-
38.

Kadzere, C.T., Jingurn, R. (1993). Digestibility and nitrogen
balance in goats given deferent levels of crushed whole
soybeans. Small rumin. Res. 10: 175-180.

Murray, R.K.; Mayes; P.A. Gronner D.K. and Rodwell, V.W.
(1991). Harper's biochemistry. 26" Ed. Applenton &
Long. San Mates, C.A., No walk, C.T.



El-Wakeel, El. A et al.,: Effect of Fatty Calcium Salts Addition on Digestibility, Milk Yield, Milk Composition ... 163

Nelson, M.L., Westberg, H.H. Parish, S.M., (2001). Effect of
Tallow on the energy metabolism of wethers fed barley
finishing diets, J. Anim. Sci. 79, 1892-1904.

Palmquist, D.L. (1984). Calcium soaps of fatty acids with
varying unsaturated as fat supplements for lactating cows.
Can., J. Anim. Sci., 64: (Duppl). 240.

Perez, Alba, L.M., Cavalcanti, S., Hermandez, M., Marine, A.
and Marine, G. (1997). Calcium soaps of olive fatty acids
in the diets of Manchega dairy ewes: Effect on
digestibility and production. J. Dairy. Sci. 80: 3316-3324.

Peris, S., Such, X., Caja, G., (1996). Milk Ability of
Murciano-Granadina Dairy goats. Milk partitioning and
flow rate during machine milking according to parity,
prolificacy and mode of suckling. J. Dairy Res. 63, 1-9.

Pulina, M., AVudda, G. Battacone and A. Cannas. (2006).
Effects of nutrition on the contents of fat, protein, somatic
cells, aromatic compounds, and undesirable substances in
sheep milk. Animal Feed science and Technology. Vol
131, Issues. 3-4, PP. 255-291.

Sanz Sampelayo, M.R., Perez, L., Martin Alonso, J.J., Amigo,
L., Boza, J., (2002b). Effects of concentrates with different
contents of protected fat rich in PUFAs on the
performance of lactating Granadina goats Part 1. Milk
production and  composition. Small  Ruminant
Research.43: 141-148.

Sanz Sampelayo, M.R., Perez, L., Martin, J.J., Oil extremera,
F., Boza, J., (2002a) Effects of concentrates with different
contents of protected fat rich in PUFAs on the
performance of lactating Granadina goats.1. Feed intake,
nutrient digestibility, N and energy utilization for milk
production. Small. Rumin. Res. 43; 133-139.

Sanz Sampelayo, M.R., Fernandez., J.R., Ramos, E.,
Hermoso, R., Gill Extremera, F., Boza, I., (2006). Effect
of providing a polyunsaturated fatty acid-rich protected fat
to lactating goats on growth and body composition of
sulking goat Kids. Anim. Sci. 82: 337-344.

SAS (2000). SAS users Guide: Statistical Analysis System
Institute, Inc, NC.USA.

Schneider, P.L.; Sklan, D. Chalupa, W. and Kronfeld, D.S.
(1988). Feeding calcium salts of fatty acids to lactating
cows. J. Dairy Sci., 71: 2143.

Scott, T.W. and ashes, J.R., (1993). Dietary lipids for
ruminants:  protection, utilization and effects on
remodeling of skeletal muscle phospholipids. Aust. J.
Agric Agric. Res., 44: 495-508.

Selem,. AS. (2008). Reproductive and productive
performance of ewes fed diets supplemented with calcium
soaps of fatty acids. M.sc. Thesis. Fac-Agric, Alex, Univ.,
Cairo, Egypt.

Sklan D.; Arieli, A.; Chalupa, W. and Kronfeld, D.S. (1985).
Digestion and absorption of lipid and bile acids in sheep
fed stearic acid, oleic acid, or tristearin. J. Dairy sci., 68:
1667.

Sukhija, P.S. and D.L. Palmquist (1990). Dissociation of
calcium soaps of long-chain fatty acids in rumen fluid. J.
Dairy Sci. 73: 1784.

Talavera, F.C., Park, C.S. and Williams, G.L. (1985).
Relationships among dietary lipid intake, serum
cholesterol and ovarian function in Holstein heifers. J.
Anim. Sci. 60: 1045-1050.

Turner, K.E., Wildeus, S., Collins, S.R. (2005). Intake,
performance, and blood parameters in young goats offered
high forage diets of lespedeza or alfalfa hay. Small
ruminant Res. 59: 15-23.

West. J.W. and Hill, G.H. (1990). Effect of protect fat product
on productivity of lactating Holstein and Jersey Cow. J.
Dairy sci. 73: 3200.

Westerbacka, J., Kammi, K., Hakkimen, A., Rissanen, A.,
Salminen, |., Aro, A. and Yki-Jorvinen, H. (2005). Dietary
fat content modifies liver fat in overweight nondiabetic
subjects. J. Chi. Endocrinol. Metab. 90: 284-28009.

Wu, Z.; Huber, J.T.; Sleiman, F.T.; Simas, J.M.; Chen, K.H.;
Chan, S.O0. and Fontes, C. (1993). Effect of three
supplemental fat sources on lactation and digestion in
dairy cows. J. Dairy Sci., 76: 3562.

Youssef, L.P.Y. (2006). Evaluation of protected fat produced
from soap stocks in rations of dairy cows. Ph.D. Thesis
faculty of Agric.



164 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 33, No.3. JULY-SEPTEMBER 2012
G sl
S5y ol 1Sy AR oliall ian o Aol ol pge SN Sl L) it
el ol an dadsg St el 3 el LS s jang & 9LS

&) B de () 5l BB s B Ol de B a2 ) s B LS A e

2o S 2l U Gl ) et citS Ll g Sl el
& ol e IS IS 3 Lsme el o3Vl day ans
B Al K4V S A 2ol ) Lgzidal i
Bl B U as wdbe o el CSAU (gsins
AV absally pl OUNl S oy s
U Olas dide o ol 2085 Ly 200 ollas S
DU eas Sdles e Lyme 35 1 2ans pedlS 2500
Shteag Sy 2l Sy S gy BUH 5ol 3 pas)
paladl pas Slas (3 dgae B34 I ol Sy 2l
el 3 Syme et Sl JerS aadal w3
(TDN)argagh 25030l 31k ¢ goms Leie Tan 35Mall 251040
S el Sl PPN RPN FIWAILY] Ol wlol
Agaa pb S8k Sy ol Zl 3l LS. (DCP)psagl!
F55 0 S ek Ny Gl DU e i LS
J8 JarSl e Alalell degedt (3 ppedl (3 23N lay )
G Yl dny ot a (20 19 (A T7)mleV) & a5
ol U Olas dide e dadl oo 128 dale)
A A B 3 Buginn 835 1 85V ey 15 Bt S
akall by S Ay i) B o 35 L Sy
& Agima 33b) I aasdl D:MJ&S\ ol Bl sl i)
A7) bW 3oV 18 el & SIS Jand SO 585
3505 (12 8 Al & sY sy (21 (19
s B Jaiin Jyind Sy B Jle Jgrnds S
J8 sl p e IS Ol B Ol dile Jo wlpall iz
AV 3 8V dmy (21 19 (A7 )maleV) (3 85Y5)
LS Ol 1S5 (3 Rsee 3L dls 05 LS (12 (8
ol b Olas e e olpal mdan ALT, AST
gl pg SIS

(p2d) &%) 14V Ay
ted)darls 3 3 sdey w2l By i 3 sk plisa ¢
23S - 3al BL| 3h Al an i E (3 b (B

Ayl B S0 Radlly bl lelas s daa)
Hag & el
5-3) o Lo Las polie (Bn 8 05500 s plisia] 6
phsci] ¢ oS ol 1S 2T s Lo Jarstag (s
ot Lo Lo ol (B (hds) aols B0 040 sus
Lsks 304 dls- 5y Lawsiag (15205-3)
(10) 502 JS ool U I s oS IS s ¢
AU wlie
(J35) 1 ¥ aesastt 1
eSSl BL| gy 55550 e e (sdas il
.)ﬁ\u;ssuai.‘w\@ ERTN
gl dsge) Lo
Bin paendlS Ll U Olias 550 2ile e (sdias ol
DY 3 ) BLoYL aebol 64 35950 LS as/ /o> 80
sl B g BLOYY & anas
AW degad! L
23S AT U Ol 5570 2ile e s ol
o s e o 15585V sy oo/ /o 80 aaa
st B 2 BV openaly 3 23
RUEVRER WSS SEpEIROHy)
ol S IS s el e i
[ IR P DU P JCH PPN R O TR R P ER
Sl OF G Bndll 2SI Yl BLSL il e s W
ol aans S O U Glas ke e il )
o S ISy Sl Galall e JosTly 5,3 23 e s



