sloghog)y
ol @ole YABAD Sloxin V¥« Jlo /¥ o)l ¥) s /s pole (sl gy &, g3y cale Alie

[Animal Science " Research - |

DOI: 10.22034/AS.2022.33521.1504
S slas slaceuls y3 92 9 O3 by 0 Lo jua g3 (352 aade () gas Al 3ls dala Hl suldiicdl
23535 31 5 Salslgs o135 53 5l gl

TalFacl ol3es 5 T sasle e ga 0T adly 85

S RVAN G P WF/TY 12l s )l
o) oSSl als pgke 65 S pls i (51 S5 (g gmtils
gl oKl ol r)l" 55,5 Ll Y

o) s8I ols e 05 5 pls i3 518 (s mtila T
Email: alijoo@gmail.com a5 J s ®

sussa
S o 1S9 obles uIn slad Sea 5 less glacud plie puss 9 Sae s i Sladllas dias)
Lol s (Guulis Blias mlie plsie ) s 5 @03 Ll 5 slaess Ho (o e Glsie © 15K Gl 5 salinal
s3blgs 9135 00le 30 0uls VTV (555 2 OlalelT cnl )l gy -sa9sad Jalsl 58 (subles 913 50 (Sulplie 5 59 Slae
Gly 5 OMe pie 556 g0 b (Buliad Nl g LeT ol B 50 YXY 586 s @ Aumd bll sela 5o 5
0 olyan 4 sa sl s s L3 sk e o sl s oo Jeld Lile)T slaslas w8 K o) s I5K
09 S5 ool Gy © bajlad (Sl g 1K Gl was a0 slyes G L3 Ll s ss e 5 15K Gl ws o
(A sole aiia Sl s Sl hyeae Stk sole L 13 481 (953 il el cnlie sinys 0 s
GBS garl 5 A geansd 5o Jslael GBLI Glate s s Slogiae alh e s ald 005 (I seule
Ladainal 53 cnl Glul 3l Sels 5 9 Llodae G oisse IS 5 JosialS clale 5 15K @y Gag38l 31.(P<-/- 0)eily
Cad b S5 s saaliie (5ol e s HR S K 5wl (553 sl (aeall wlale Hu Ll ¢(P<-/-0) u
als L (gola e Gl B8 IS ol sen 5 sa 5 15IS sl e 45 253 Hlas Ho ek a5 (s 9 Llahae Lajlas 556
(P<0) ols Bl goluiine (2aS (slaSt T35 cuman Lol LS 5uid 4 pbo pH phas (P<+/-0)
drel HlaBe 5o Lel (P<e/00) wdly Ghal 381 Soulls 5 Suollgss) Sl aaSs mle Sl o Lol Gl 5l win s
deo 58 0 b (505380 €S uls LS ol 1 algd (6 S dauin 0k saalidie (g lu e HudS SuouS saanl 5 Ssa 5

S (A (50593 Jalsl 5o soblge slads uSlac usugs s W50 s a5 o e Olsie 4 1D Ll
o> e gslie d3K Gl (gubilge s ¢ a0 0 gaals 851 g

i ey b Sl s el b @ oo o8 el Sl Wse b 5

603 AuS Gl sonasn Juds & GELS )l e (ne alye 5 Laswalis g «cn 5y el Blad 31 oyl



Ve Jlo /¥ olaad YV sl / ald pole (cla jiagly a4y uis

ol 433 S 5153 suliieul 0 50 oA sl ) Lo (550!
G0 ladigy ok O (YT Ll S 5 el
sl bl 5l (S pladlne G slaasd
Olie wal 5wl 3 L g su g e 500 Wile s
By JAAS Lo ae ol 4oesaa Ho o
5 ko) el sud Las Gly Oselon Sl
Y sane soed slaphs sma o om0 Y IS
sl 8 S0 LJL': SLP V-7 u:mi:s sy slaals
olas aaled w,8 o I8 oyla cas PERIRY
o8 sy ool slages, ek Glsoma A e
Sl 5 Sl sl (sl ye s3] 50 s Ll
© otaledl cnl cplonly (VARE (595) wblge dil s
Alae mlie plaie 4o b @od Ll o slassua 5o

R “.\‘A_J UAJJ:\-I.:L J.J‘J‘ o (_;J‘JLQ_A

Lagdig, 9 9l
il (g sula (553l Y Lu GaabedT
o sl 88EMNS als asle 85,8 LhasSy 5 B sel
5 Jol oS8 gubilge supmd 5y ul) V1 5 suliind b
VVAY a0 nd slad g, 5 a8 sLS YA/0E1 ey 05
alail Sude 035 LRl sa s gleeya U &S
5 pae® gl aaledl o5 S slen w0 Lagls i S
sla £ bl S sbas sla ) Ha 058 a
sl S paladT slasua b 1S a g Gl
s o1 O slatia 5 pulad 5 als clalaal onels
ls s (BS oils VAEETA geds (Y1)
soliial 5 pe ollga G Sk b Kl goule
soliinal 5 (ol slasal,y ol s GlalelT ool 5o

6olSS (ols asle oladad 5o (glee e oblga )

GO S 5 el o plidilng oy slad
Sak 53 ey hasgie 5 oSS gLt Cya (slava
ghdl cor slasal 51 (VL ape s (Sl
S olsie @ 5 (Vo) e 5 aliing) adl e
s Lo Gl LIE Lo lal GEuS s 3)
LS o wl g e giie oY guans aly fol s oo suls
oade w5 Ay — i, sdae Silaal B S
9 B8 S 0l @lEle oo (S S dia ol
Lol o Lagolan O olin @ 5 0l cwlis
Ol Gioss 9 oIS B sad sels Jaias aeliwsls
s Leasa oy @l balyd 5o o350 Olss
slaals Giosor slag Sl 5 (S asS )18 s
sladia ool © € ol als (J0aa5 3 S g5 eu
ol as e L Ll ocas 1) wls ol
Olaels 58 (gl dusa Do (A G Sage SHsa
Laals Lo (Shsa olge ada Hobie cpl ly ol
oIS SRS s oS w3l s Gl Gl
Ase s05b (ualS i < sl oS LA @ 5 S
dse 5 S (VA OLKeas s Sid) ssd olae
sladls iilge oM dagls QIS L age Sy
b me e b sueds BB slacl s n S Jolss o)le
LapeailE ol S Sl e (3,58 W0l S su g
(VA8 oK 5 il &Ko) wi€ el 1, wss
Jaale o1 5 a5 JEBI o550 5o sund slaals
ol SSHK anulplic 5o o s LB ol
S ol gln Ssde Gare Wse 5 cop
eiss slagslial sysm ol o Lals (Sl
G OIS e O ol sud a8 S K 4 Sslite
Sa o559 Balsl o Lagdae Ga)y @A (e JBlaa
oS solal Sad s, leml o lagl Sl
Qi gy ol O (Yt ObKea 5 Gs04)
Lo oo o8 (mor v slsle 5o glacluas S
Goob Ol (sl glabl Ho sl (oo we s Juals

clals (uals jshie 4 ala G sl A



v @2y gl ) oblen 315 52 (Sglie 5 (63,5 (slagly g g2 5 ©)d wl p oy 3 02 &ie e @ TS Wl eolia

030 525 Sose b dulall sl s pband S5 2 seo o3 sl st o> vk st
() Jsaa) Gl s o K Gdls wnyu 0 sl jed 4 Gl

WolS La,lass .adu g 15K (sails dm 0 0 o) et 40 =3

Table 1- Ingredients and chemical composition of experimental diets (%DM)

Ingredient Barley Corn grain Barley grain + Corn grain + Rapeseed

grain

Rapeseed

Barley grain 40 _ 37 _
Corn grain 0 38 _ 39
Alfalfa hay 35 35 35 35
Corn silage 10 10 10 10
Wheat bran 3 3 3 3
Rapeseed _ _ 5 5
Mineral and vitamin 1 1 1 1
Premix
Salt 0.3 0.3 0.3 0.3
Soybean 10 12 8 6
Limestone 0.5 0.5 0.5 0.5
NaHCO; 0.2 0.2 0.2 0.2

Chemical composition DM (%)

CP 15.1 15.4 15.8 15.9
EE 36 37 4.2 43
NDF 30 30 31 31
NFC 45 46 47 47
Ash 7.2 7.1 7.3 7.2
NEL(Mcal/kg) 1.63 1.64 1.64 1.69

Supplement Composition (in kg):Vitamin A, 600,000 International Units, Vitamin D3, 100,000 International Units;
Vitamin E 300 International Units, Iron, 2,000 mg, Copper, 200 mg, Manganese, 2,000 mg, zinc, 3,000 mg, cobalt,
100 mg, iodine, 100 mg, selenium, 1 mg, antioxidant 500 mg, magnesium, 18000 mg , Phosphorus, 90,000 mg,
calcium, 160,000 mg, sodium, 50,000 mg.
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Tabal 2- Chemical composition of Rapeseed

ME (Mcal/kgDM) 89.90
NDF% 17.80
Lignin% 2.70
CP% 20.50
EE% 40
Ash% 4.6
Composition of fatty acids Rapeseed (%)
C16:0 4.70
C18:0 2.25
C18:1 63.85
C18:2 19.35
C18:3 7.72
C20:1 0.95
C22:1 0.16
Other 1.02
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Table 3- Effect of rapeseed, as a source fatty acid, in the diet based on corn and barley starch on dry mater

Treatments p-value
Variable Barley Corn Barley grain + Corn grain + Rapeseed * Grain Rapeseed
grain  grain Rapeseed Rapeseed SEM Grain effect
DMI(kg/d)  1.88 1.84 171 0.08 0.19 0.28 0.16
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Table 4- Effect of rapeseed, as a source of fatty acid, in the diet based on corn and barley starch on apparent
digestion (dry mater)

Treatment p-value
Nutrient Barley Corn  Barley Corn SEM Rapeseed * Grain Rapeseed
grain grain  grain + grain + Grain effect
Rapeseed  Rapeseed
DM 63.17 64.35 64.96 65.75 1.68 0.171 0.78 0.94
oM 69.45 70.46 71.16 71.77 2.23 0.483 0.32 0.84
CP 76.18 76.53 77.54 77.86 1.92 0.232 0.42 0.69
EE 63.03 63.38 63.86 64.08 3.18 0.481 0.64 0.52
NDF 53.228 53.792 51.22° 51.46° 1.12 0.014 0.32 0.018
ADF 48.28? 48.79° 46.23° 46.90° 1.02 0.018 0.28 0.024

In each row data with different superscripts are statistically different (P < 0.05).
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Table 5- Effect of rapeseed, as a source of fatty acid, in the diet based on corn and barley starch on rumen

variable
Treatment p_Value
Barley Corn Barley Corn grain Rapeseed  Grain  Rapeseed
variable grain grain grain + +Rapeseed SEM  * Grain effect
Rapeseed
Acetic acid (m.mol/ml) 83.46  83.31 82.60 83.15 0.3 0.35 0.45 0.25
Propionic +Isobutyric acid(  15.36  15.03 16.05 15.43 0.16 0.06 0.48 0.24
m.mol/ml)
Butyric acid (m.mol/ml) 8.31 9.45 8.52 8.48 0.18 0.08 0.42 0.36
Valeric acid (m.mol/ml) 0.91 0.85 1.23 1.16 0.017 0.24 0.31 0.024
Iso Valeric acid m.mol/ml) 1.642 0.82¢ 1.05°¢ 1.55° 0.08 <.0001 <.0001 <.0001
(
pH 6.12 6.13 6.16 6.19 0.01 0.78 0.46 0.18
Protozoa(x10%ml) 5.67°  5.60° 5.21° 5.25P 0.21 0.021 0.034 <.0001

In each row data with different superscripts are statistically different (P < 0.05).
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Table 6- Effect of rapeseed , as a source of fatty acid, in the diet based on corn and barley starch on blood

metabolite
Treatment p_Value
Blood metabolite Barl_ey Cor_n Ba_rley C_orn SEM Rapese_ed Grain  Rapeseed
grain grain  grain+ grain + * Grain effect
Rapeseed Rapeseed
Triglyceride (mg/dl) 25.5 25 28 29.5 0.95 0.38 0.43 0.13
Cholesterol (mg/dl) 1195 122 129.5 131.6 2.11 0.44 0.51 0.012
BHBA(mg/dl) 0.42 0.44 0.46 0.47 0.02 0.56 0.48 0.28
BUN (mg/dI) 25.5 245 25 26 0.84 0.41 0.48 0.34
Total Protein (g/dl) 5.42 5.58 6.24 6.33 0.14 0.12 0.34 0.016
Glucose (mg/dl) 46.5 46 48/5 50 2.46 0.28 0.34 0.32
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Table 7- Effect of rapeseed, as a source of fatty acid, in the diet based on corn and barley starch on milk yield

and milk component

Treatment P-Value
milk yield and Barley Corn  Barley + Corn + SEM  Rapeseed Grain  Rapeseed
component Rapeseed  Rapeseed * Grain  effect
Milk yield (Kg/d) 1.01° 1.07%® 1.15% 1.212 0.02 0.04 005 0.021
Fat (%) 413 4.09 4.04 4,01 0.11 0.16 0.15 0.054
Protein (%) 4.75 4.68 4.59 4.78 0.09 0.54 0.94 0.087
Lactos(%) 4.28 4.30 431 4.34 0.1 0.34 0.84 0.085
TS (mg/dl) 18.42 18.15 18.94 19.02 0.2 0.23 0.16 0.11
MUN (mg/dl) 12.96 12.36 12.23 13.02 0.48 0.42 0.32 0.13
(FCM) 4 1.39 1.45 1.43 1.41 0.05 0.09 0.34 0.11
In each row data with different superscripts are statistically different (P< 0.05).
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Introduction: Milk and other dairy products, important in human diet, are valuable sources of
protein, vitamins, and minerals. Milk fat contains substances known to have various bioactivities
(e.g., antioxidant, anti-cancer, ...). Fat milk due to extensive bio hydrogenation of unsaturated fatty
acids in the rumen and the synthesis of short and medium saturated fatty acids in the mammary
glands have a high concentration of saturated fatty acids (Shingfield et al., 2010). Goat, providing a
variety of products in particular milk, is grown as one of the domestic ruminants in different parts of
the world. Goats are highly adaptable to unfavorable environmental conditions and resistant to
many diseases making the maintenance and cultivation of these small size animals possible in rural
areas (Cheng, 1991). Cereals are one of the most important nutrients in livestock feed, which greatly
affects the economic aspects of production (McAllister et al., 1990). The lactating animals during and
after the transition period undergo significant changes in the metabolism of glucose, fatty acids, and
minerals. In order to meet the metabolic needs of livestock, different nutritional strategies have been
used in this period (Overton and Waldron, 2004). Feeding non forage carbohydrates and fat in the
diet or reducing the percentage of milk fat at the start of lactation through some specific fatty acids
to reduce energy demand in early lactation have commonly been used by breeders (Bauman and
Griinari, 2003). Use of fat in the diet is a management tool in controlling metabolic events around
childbirth (Doepel et al., 2002). This experiment was conducted to investigate the effect of using
rapeseed as a source of fatty acid in corn- and barley-based diets on the functional and metabolic
responses of the Mahabadian goat breeder in early lactation period.

Materials and methods: The treatments consisted of barley- and corn-based diets, barley + 5%
rapeseed (w/w) diet and corn + 5% rapeseed (w/w) diet. Feeds were provided to livestock in the
form of TMR. This experiment was carried out on 16 female Mahabadian goat breeders in the early
stage of lactation in a completely randomized design, 2 x 2 factorial arrangement, with two source
factors of cereals and rapeseed. The mean of treatments was compared with Tukey test at 5%
confidence level. This study was conducted in a one-month trial period after birth and 14 days of
adolescence. During the experimental period, the amount of feed intake and weight gain were
recorded. Feeds were sampled weekly to determine dry matter intake, nutrient organic matter, dry



mailto:alijoo@gmail.com

Voo Jlo /¥ o)lass ¥V ala [ ols pole sla yimgsy 4y i vy e cop)l YA

matter, crude protein, insoluble fiber in neutral detergent and insoluble fiber in acidic detergent.
Blood samples were obtained from veins of the goats on the last day of experiment, 4 hours after
morning meal, to measure selected blood parameters. The blood samples were immediately
transferred to the laboratory, centrifuged (6000 rpm for 7 minutes), and then the serum was isolated
and stored at -20°C. Triglyceride, cholesterol, urea nitrogen, total protein and glucose levels of the
serum were measured using Pars Azmon kit and ELISA reader (DANA-3200 model, made by
Garni Company in Germany country). Rumen fluid samples were obtained in the final day of
experiment (4 hours after feeding) to measure the protozoa count, ammonia nitrogen, volatile fatty
acids as well as pH. The pH of the rumen fluid was measured immediately using a pH meter (Schott
Titrator Titroline easy model, Germany). Rumen fluid samples were smoothed using 4-layer
sackcloth.

Results and discussion Addition of rapeseed to feed did not significantly affect dry mater intake.
The apparent digestibility of DM, OM, CP, and EE were not significantly affected by the diet but
the amount of NDF, ADF was lower compared to the control group. The fatty acids significantly
increased total cholesterol and total protein but no significant changes were observed in albumin,
urea, triglyceride, and glucose concentrations. Milk composition was not significantly affected by
treatments, but milk production was significantly higher in corn + rapeseed and barley + rapeseed
treatments. Effects of diet were insignificant on pH of rumen fluid but the number of protozoa
decreased. The amount of iso-voleric and voleric acid increased from ruminal fluid VFA, but there
was no significant change in the amount of propionic acid and butyric acid.

Conclusions: According to the results, it can be concluded that the use of rapeseed as a source of
fatty acid in a grain-based diet improves the performance of lactating goats. Addition of 5% (w/w)
rapeseed in corn- and barley-based diets can reduce dry matter consumption while increasing milk
production. Therefore, the use of 5% is recommended in grain-based rations at the lactation stage in
Mahabadian goats.
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