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Table 1. Ingredient and chemical composition of experimental diets
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LC+PSP Ul «ls LC PSP Control
22.53 2253 22.53 22.53 S
Alfalfa hay Chopped
22.47 22.47 22.47 22,53 o e 2?
Corn silage
22.70 27.94 22.70 22.47 >
Barley grain
5.70 10.48 5.70 10.48 _ =22
Corn grain
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1S dlws
5.82 5.82 5.82 5.82
Canola meal
L s oS
5.82 5.82 5.82 5.82 T
Soybean meal
pAS g
2.33 2.33 2.33 2.33
Wheat bran
LUl Ll Jls
10.0 0 10.0 0
Pomegranate seed pulp (PSP)
. X - P\ Lg— ‘
300 300 0 0 (O 02 ) i N5
L-carnitine (ppm)
S
0.99 0.99 0.99 0.99 anlhatd
Carbonate Calcium
L e
0.81 0.81 0.81 0.81 Sl Jas
Mineral and Vitamins premix
L
0.58 0.58 0.58 0.58 o e S
Sodium bicarbonate
0.23 0.23 0.23 0.23 S
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ME, Mcal/kg of DM
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Table 2. Effect use of PSP and L-carnitin on Dry matter intake and Body weight of dairy goat

o gne o slax Diets 't >
P value + e s 550 is
+ oS-I <ls s
LV RNCR Y I HIA oSl b s S-d) y aals Item
Interaction L-carnitin PSP SEM e LC y Control
LC+PSP PSP
3 < 5 u<.:~>'-a
NS NS NS 94.5 17787 18719 1760.8 1788.7 DI\;’I” i e L
g aJel Oy
NS NS NS 044 3976 3978 3983 3984 (@SAdllon
Initial weight (Kg)
NS NS NS 088 4330 4275 4276 4314 _  4rAD s
Final weight (Kg)
(558D 0553 US 53 035 2l
NS NS NS 0.68 3.54 2.98 2.92 329  Weight gain in the period
(Kg)
; ) &lisy O3y ol sl
NS NS NS 16.46 83.76 70.00 70.00  78.70 (G002 ¢80 s 035 21
ADG(g/d)
T s
NS NS 0.06  0.04 0.77 0.68 0.77 0.69 FeR e
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Table 3. Effect use of PSP and L-carnitin on milk yield and composition

P value (sl sxs o sl Diets 'L .-
e CUl o skl + s - ol <l dle g Sliw
e Sl s =dE U dle _ o8- Lals
) . < 0 als s | Item
Interaction L-carnitin PSP N Sl il Ol LC L Control
SEM LC+PSP PSP
NS NS NS 57.44 1205.44 119591  1226.43  1153.49 ) 9” 23 0 5) et Mg
Milk yield (g/d)
Rt el d A
NS NS 0.05 53.05 1330.56 124923  1331.50 1197.85 dos ¥ sl
4% FCM (g/d)
NS NS 0002 0.0 471 4.25 4.46 417 o e e
Milk Fat %
NS NS 0.01 2.38 56.53 51.27 55.67 48.62 9” 22 05 s
Fat yield (g/d)
NS 0.03 0.08 0.06 3.79 3.60 357 3.54 ) “‘_””) s OEIR
Milk Protein %
NS NS NS 1.71 45.67 43.08 43.95 41.44 “_” > ) o
Protein yield (g/d)
NS 0.02 NS 0.06 5.03 491 4.83 4.85 ) (A23) i 5553
Milk Lactose%
NS NS NS 255 61.00 58.90 59.93 57.03 Gy 02 ) = 558y
Lactose yield (g/d)
2o O el sl ge
0.04 0.0005 0.03 0.08 9.96 9.63 9.52 9.51 il
SNF % (Ao 33)
b s Dok dalr ol 5
NS NS NS 4.65 120.48 115.46 117.78  111.58 Gz 52 09
SNF yield (g/d)
NS NS NS 0.26 14.30 13.76 1370 1365 (A22)dalm 3150 S
Total solid%
NS NS NS 7.32 173.43 165.22 169.83  159.23 G > ; Mlr 3lse IS
Total solid yield (g/d)
NS NS 0.02 0.03 1.25 1.18 1.26 1.18 DEIR N R e

Fat/Protein

(w::ulj—d‘ 0 = g;n:::'Jlj J\ QJJ\; M).)\'J\U\ Ly J ()Ll Ly J o ‘(w;:;)lS—J\)w cla,.«j)b'\ Ll AJLL?)M E:la..~> sl u):z-—\
(N ++ ppm 300) U1 als s + i ,8-J1 GUI &ils s+ 523 ,8=J1 o e s PPM 300 i y5-J1 5 U1 €l & i CJM
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5 omls bl 53 eds pll basl 2l alie (P</20) wxils alS bz 3 Sl s sl 5 &S
5 (V1) OS5 Sl Shlesl s caaSTa 513 o sladed JS (ot =1 5 juae L (Y40 V) O ISes
AU e cliad 5 S ol Nl «lms ol o gladed IS (1448) O 5 i SY bl
A e g Ut eyl n s ol bl ) Jols i b Gily s (Y8 5 WV #) w13
&l 5l eslizal famen (Y) Sl anSa PH 1 (636 S0 gy Sl e sl o5lae 555 53 05 e VY
LS 3 anSCE PH 50 Sy L olas 55l b Ol (VY 5 V) Sl s 5 (4) 5
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Table 4. Effects use of PSP and L-carnitin on the parameters of the rumen

Sols e sl Diets "o
P value .
Ml T sl _Jl s A il 2
i 3 assls=dl LUl & dals Item
& e ._J ke OBl &ls s crioLls Sul
Interaction L-carnitin PSP SEM Control
LC+PSP LC PSP
NS NS NS 0.11 6.18 6.20 6.26 6.23 pH
\})}3}}4 ;‘_\:ﬁ
NS NS NS 1.12 86.40 84.60 86.40 85.20 Gl e 53 x 10D
Number Protozoa
Sbsel 035,55
NS NS NS 0.82 14.95 15.17 15.95 16.45 G s 3 (,Jg o)
NH3-N (mg/dl)
A e sladd 5
NS NS NS 231 69.60 66.70 67.62 69.24 G s Jse o)

Total VFA, mM

Py Ol e el S S
Volatile fatty acid composition, the mole percent

old
0.05 NS NS 1.73 59.01 55.00 57.39 60.86
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Abstract

Background and objectives: Using agricultural and food industry by-products can reduce
nutritional cost. Among by-products, pomegranate seed pulp (PSP) can be used in animal
nutrition. To improve the using of the oil in pomegranate seed which most of it is long chain
fatty acids, L-carnitine can be utilized. It is effective on long chain fatty acid oxidation for
increasing milk production efficiency. This study was designed to investigate the effects of PSP
containing unsaturated fatty acids with L-carnitine, on the quantity and quality of milk from
Mahabadi lactating goats as well as their rumen activity.

Materials and methods: Thirty-two Mahabadi lactating goats with days in milk of 456, daily
milk production of 1.05+0.20 kg, the average age of three years, 39.8+4.1 kg weight with one
sucker kid. Goats were assigned to four groups with eight animals per group. The goats were
used in a 2 x 2 factorial arrangement with two levels of 0 and 10% PSP and 0 and 300 parts per
millions of L-carnitine per kg of dry matter for six weeks. The experimental diets included: diet
without PSP and L-carnitine (control group), diet with 10 percent of PSP without L-carnitine
(PSP group), and diet without PSP but with 300 parts per million per kg of dry matter L-carnitin
(LC group), and diet with 10 percent PSP and 300 parts per million per kg DM L-carnitine
(PSP+LC group), respectively. According to feeding goats individually, goat feed intake were
recorded daily. Milk production for every goat was measured two times per day using a milking
machine. Sampling from the rumen fluid was done on the last day of the final week of the
experiment just three hours after morning feeding with using the esophagus tube connected to
vacuum pump. Data analysis was performed using SAS 9.1 (2002) software, and MIXED
procedures.

Results: The results of this experiment showed that the addition of PSP and L-carnitine to the
diet had no effect on final weight, total weight, average daily gain and dry matter intake, and the
change in conversion factor was insignificant. Milk production (grams per day) were not
different between treatments, but on the basis of 4 percent fat corrected milk, fat percentage, fat
content and fat / protein ratio significantly increased by addition of PSP (P<0.05), the addition
of L-carnitine also increased the protein and lactose percentage of milk (P<0.05). pH, protozoa
numbers, concentrations of rumen ammonia nitrogen and total volatile fatty acids concentration
was not affected by experimental treatments (P>0.05). Also, PSP and L-carnitine did not have
any significant effects on molar ratio of the all volatile fatty acids and acetate to propionate
ratio, but interaction between PSP and L-carnitine administration increased acetate molar ratio
and reduced the isovaletaye and butyrate molar ratio (P<0.05).
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Conclusion: The results showed that the addition of the PSP and L-carnitine to the diet
improved the quality of the goat milk. Although simultaneous use of PSP and L-carnitine
showed no significant effect on milk production, also interaction of PSP and L-carnitine on
rumen activity led to increase in acetate production. According to the results, it can be
concluded that PSP can be utilized in animal nutrition as a cheap by-product to improve
production and composition of goat milk and L-carnitin also can be used as an effective
supplement on dietary fat and better supply of energy available in nutrition of dairy goat.

Keywords: Average daily gain, Dairy goat, Performance, Rumen parameters, Ammonia nitrogen.
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