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Table 1-Dietary ingredients and chemical compositions of experimental diets in pre-partum and post-partum
(based on DM)

Feed Pre-partum Post-partum
Ingredient Barley Barley BeetPulp  BeetPulp Barley Barley  BeetPulp  BeetPulp
Based Based Based Based Diet Based Based Based Based
Diet Diet Diet + + USFA Diet Diet Diet + Diet +
+SFA +USFA SFA +SFA +USFA SFA USFA
Alfalfa(gr/d) 0.365 0.365 0.365 0.365 0.54 0.54 0.54 0.54
Corn 0.292 0.292 0.292 0.292 0.54 0.54 0.54 0.54
silage(gr/d)

Beet(gr/d) 0 0 0.438 0.438 0 0 0.54 0.54

Barely(gr/d) 0.438 0.438 0 0 0.54 0.54 0 0
Wheat 0.146 0.146 0.146 0.146

bran(gr/d)

Saturated 0.044 0 0.044 0 0.054 0 0.054 0

fat(gr/d)

Unsaturated 0 0.046 0 0.046 0 0.058 0 0.058
fat(gr/d)
Wheat 0.219 0.219 0.219 0.219 0.054 0.054 0 0
bran(gr/d)

Soybean 0 0 0 0 0.1 0.1 0.154 0.154

meal(gr/d)
chemical compositions of experimental diets
Pre-partum Post-partum
ME 2.55 2.54 2.54 2.53 2.56 2.54 2.55 2.54
(Mcal/kg)

CP (%) 12.7 12.6 12.8 12.7 15.2 15.1 14.6 14.7
NDF (%) 46.2 46.5 46.2 46 38.7 38.9 39.9 39.4
NFC (%) 34.3 34.6 34.6 34 374 37.8 36.9 36
FAT (%) 5 5.2 5.3 5.1 5 49 4.6 4.8
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Table 2- Effects of experimental diets on milk production and milk composition

Treatments Dietl Diet2 Diet3 Diet4 P-value

SEM CHO FA CHO Type*
Type Source FA Source

Milk production  1658¢ 1699° 1664° 17362 0.036 0.004 0.0001 0.029

(g/day)

Milk Corrected fat 1446° 1612° 1454¢ 16507 0.033 0.003 0.0001 0.026

4%(g/day)

Energy Corrected milk ~ 1.42° 1.60? 1.42° 1.652 0.13 0.30 0.0001 0.22

(kg)

Milk Fat (%) 3.15° 3.662 3.16° 3.672 0.29 0.32 0.0001 0.32

Milk Protein (%) 2.84P 3.202 2.76" 3.242 0.24 0.69 0.0001 0.26

Fat/Protein (%) 1.10° 1.142 1.142 1.132 0.1 0.28 0.0001 0.2

Total Solids (%) 13.50° 14.182 13.70°  14.027 0.3 0.77 0.0001 0.0184

Diet 1: Starch diets or 3 % DM palmitic acid, Diet 2: Starch diet or 3% DM omega 3, Diet 3: diet containing beet pulp or
3% DM palmitic acid, Diet 4: diet containing beet pulp or 3% DM omega 3. Superscripts (a-c) show significant different

in per row.
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Table 3 Effects of experimental treatments on fatty acid composition (%6)

Treatments Diet 1 Diet 2 Diet 3 Diet 4 P-value
SEM CHO FA Source  CHO Type* FA
Type Source
C4:0 2.932 2.91% 2.90% 2.880 0.020 0.028 0.112 0.829
C6:0 3.342 3.352 3.342 3.352 0.005 0.59 0.29 0.59
C8:0 3.832 3.832 3.832 3.852 0.01 0.28 0.34 0.34
C10:0 10.4082 10.612 10.432 10.402 0.1 0.60 0.58 0.48
C12:0 4.63° 4.11° 4,942 4.13° 0.4 0.0042 0.0001 0.01
C14:0 10.392 10.152 10.442 10.192 0.14 0.54 0.51 0.40
Cil4:1 0.35? 0.35? 0.342 0.342 0.005 0.159 0.629 0.339
C16:0 27.962 25.49¢ 27.428 26.58° 1.07 0.29 0.0001 0.005
Ci16:1 2.262 2.262 2.182 2.222 0.038 0.32 0.73 0.73
C18:0 6.18°? 5.74P 6.342 5.54°P 0.37 0.85 0.0001 0.124
C18:1 22.48P 23.60°? 22.23° 23.452 0.68 0.51 0.0013 0.86
C18:2 2.30° 2.942 2.240 3.042 0.41 0.72 0.0001 0.176
C18:3 1.02b 1.462 1.03° 1.418 0.23 1.00 0.0001 1.00
C20:0 0.22° 0.38?2 0.20° 0.342 0.088 0.22 0.0001 0.750
C20:2 0.27° 0.322 0.26° 0.312 0.029 0.058 0.0001 0.68
C22:0 0.21° 0.28?2 0.22° 0.272 0.035 0.49 0.0001 0.31

Diet 1: Starch diets or 3 % DM palmitic acid, Diet 2: Starch diet or 3% DM omega 3, Diet 4: diet containing beet pulp or
3% DM palmitic acid, Diet 5: diet containing beet pulp or 3% DM omega 3. Superscripts (a-c) show significant different

in per row.
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Table 4- Effects of experimental treatments on blood biochemical variables
Treatments Diet Diet2 Diet Diet4 P-value
1 3
SEM  CHO Type FA CHO Type* FA
Source Source

Total protein (g/L) 67.9 67.6 66.9 67.8 0.45 0.34 0.47 0.16
Albumin (g/L) 40.2 40.2 40 40.1  0.095 0.095 0.72 0.90
ol (g/L) 3.81 3.78 3.68 3.73  0.057 0.057 0.03 0.79
a2 (g/L) 3.77 3.71 3.78 3.79 0.035 0.23 0.5 0.34
B1 (g/L) 6.23 6.11 5.94 581 0.185 0.0001 0.039 0.92
B2 (g/L) 2.54 2.59 2.51 2.47  0.050 0.13 0.91 0.35
v (g/L) 1055 9.87 9.75 952 0442 0.0001 0.0004 0.044
Cholesterol (mg/dl) 73.9 64.7 76.1 63.6 6.34 0.56 0.0001 0.10
Triglycerides (mg/dl) 27.6 17.8 26.4 18.2 5.22 0.51 0.0001 0.20
AST (IU/L) 79.9 44.7 53.4 43.3 16.98 0.0001 0.0001 0.0001
ALT (1U/L) 33.7 21.8 27.8 18 6.88 0.0004 0.0001 0.34
1gG (log2) 0.79 1.12 0.76 1.14 0.20 0.94 0.0001 0.53

Diet 1: Starch diets or 3 % DM palmitic acid, Diet 2: Starch diet or 3% DM omega 3, Diet 4: diet containing beet pulp
or 3% DM palmitic acid, Diet 5: diet containing beet pulp or 3% DM omega 3. Superscripts (a-c) show significant

different in per row.
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Introduction: Transition period is accompanied by metabolic disorders which could be minimized by
dietary grain and digestible energy concentration. Nutrition can have beneficial effects on the
incidence of milk fever in early lactation in the transition period. Excessive consumption of starch
carbohydrates has shown to cause acute or chronic acidosis in livestock. To prevent the problem,
starch could be replaced with other sources of energy such as fibers or fats while supplying the energy
needed for optimal performance. Furthermore, nutrition has been known to have significant effects
on fertility. One of the promising strategies is feeding of fatty acids and sources of triacylglycerols (TAG).
On the one hand, n-3 fatty acids are necessary for overall health of mammals, especially for the fetus
and the neonate. On the other hand, lipid supplementation has shown to improve energy balance while
enhancing the overall dietary energy content and promoting milk production. Moreover, omega-3 fatty
acids are good antioxidants and can positively affect the development and functioning of the central
nervous system. Accordingly, we hypothesized that non-fiber carbohydrate sources as well as
saturated and unsaturated fatty acids may alleviate adverse effects ... on productive and metabolic
parameters of lactating Mahabadi goats. Thus, for first time, this study evaluated the effects of feeding
non-fiber carbohydrate sources and saturated and unsaturated fatty acids on productive and metabolic
parameters in Mahabadi lactating goats during transition period.

Material and methods: In this study, twenty multiparous Mahabadi goats were randomly allocated
into 4 treatments based on age, body weight, and parity. Experimental treatments were 1) starch diets
with 3 % DM palmitic acid, 2) starch diet with 3% DM omega 3, 3) diet containing beet pulp with
3% DM palmitic acid, and 4) diet containing beet pulp with 3% DM omega 3. Feed samples were
analyzed for dry matter (DM), ash, crude protein (CP), crude fiber (CF), and ether extract. Neutral
detergent fiber (NDF) and acid detergent fiber (ADF) were assessed by the previously described
method of Van Soest et al. (1991). Milk composition including fat, protein, and lactose was measured
by Milko & Scan apparatus. Serum total protein, total cholesterol, triglycerides, aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) were determined using commercial kits
(Pars Azmoon-Iran). Serum proteins were isolated to evaluate the protein fractions into albumins, al,
a2, B1, B2 and y-globulins (YG). At same days, serum immunoglobulin G (1gG) was measured using
the kit from Binding Site Ltd. (Birmingham UK). This study was conducted by Factorial design based
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on complete randomized design in 9.4 version of SAS software. Duncan procedure was used to
evaluate the means. Statistical model used was as follows;

Yijk=U+Ai+Bj+ABij+Eijx

Where Yij is observations, p is mean, Aj is effect of carbohydrate sources, Bj is effect of fatty acid
sources, ABIj is interaction effect of fatty acids and carbohydrate and eij is error effect.

Results and discussion: Results indicated that omega 3 supplemented diets (diets 2 & 4) could increase
milk production, milk fat, milk protein and total solids in comparison to palmitic acid diets (diets 1
& 3) (P<0.05). However, we did not observe significant difference between diets 2 and 4 for milk
production, milk fat, milk protein and total solids (P>0.05). Experimental diets did not significantly
affect the production of fatty acids C4:0 up to C10:0, C14:0, C14:1, C16:1 and C18:1 (P>0.05).
Nevertheless, diets 2 & 4 decreased the production of fatty acids C12:0, C16:0 and C18:0 while
increasing the production of fatty acids C18:2, C18:3, C20:0, C20:2 and C22:0. No significant
difference was observed between diets 2 & 4 for mentioned fatty acids. Experimental diets had
insignificant effects on total protein, albumin, o, p and y protein (P>0.05). The serum concentrations
of cholesterol, triglycerides, AST, and ALT were decreased in goats fed with diets 2 & 4. However,
hepatic enzymes were lower in goats receiving the diet 3 (P<0.05). Goats fed with diets 2 & 4 showed
higher titer for 1IgG in comparison with other treatments (P<0.05).

Conclusion: Dietary inclusion of omega 3 with and without non-fiber carbohydrate could improve
milk production and composition. It also improved lipid profile in milk and serum, liver enzymes and
immunity. Per results of our study, we recommend omega 3 supplemented diets to improve the milk
composition, milk production and immunity of goats in transition period. In general, it can be concluded
that omega 3 oils can have beneficial effects on productive and blood parameters of lactating goats.
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