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Table 1. Experimental diets used in different treatments and their nutrient composition

Treatments-ta ,Los

35,7281 OLS A3 )+ syl oS dmysn A OB e N s S S s 0 (202) e 1!
Micronized Micronized flax Ingredients
0, 0,
Extruded flax 10% Extruded flax 5% flax10% 506
48.0 50.5 48.0 50.5 (Corn grain) 3
102 102 10.2 10.2 (Barely grain) ,-
Lo s
26.0 28.5 26.0 28.5
(soybean meal)
10.0 5.0 10.0 5.0 (Flaxseed) ous «ls
0.6 0.6 0.6 06 (vitamin waly,y JoSox
premix)
06 0.6 0.6 06 (Mineral e oS
' ' ' ' premix)
ol
1.1 11 11 11 ’“JS 4
(Calcium carbonate)
0.2 0.2 0.2 0.2 (DCP) clivs oS (53
0.2 0.2 0.2 0.2 Salt) <
2.5 25 25 25 (Canola oil) 13s ¢,
0.6 0.6 0.6 06 (Bentonite) _.c.t; =,
(Nutrient and Chemical Composition) _le.s <S5 5 sae sl
Il B 55
3.1 3.1 3.1 3.1 (6 S 58 /5 8K

ME (Mcal/kg)
(ho3) b 55

18.7 18.9 18.7 18.9 -
Crude Protein (%)
a.)w}w BE J)J.mb o..BU‘
10.2 10.8 10.2 10.8 NDF(%) (19
oy g 55 Jshoeal LI
48 51 4.8 51 ADF (%) (ds,s) doml
= Gl
16 16 16 16 (es2) gl S
Crude fiber (%)
B S
0.6 0.6 0.6 0.6 (002) el
Calcium (%)
0.4 05 0.4 05 (o) s
Phosphorus (%)
8.12 6.5 8.12 6.5 Fat (%) (4s53) %
PUPECOMIN (N S EES P TR SRR I JP gt (0N JUVN S P XY = K JRNPICIPIg N RN PR ERRRRE Ay als Sdses 5 el s oS
S T el S e Ve eSS Ve el S T S Ve S e Ve 5SS LYY

Al S S 53 08 e Ve DSt BT S e V00 i S e Teens i S Ve s
*Each kg contained: Vit A, 10000001U; Vit B3, 250000 IU; Vit E, 3000 IU; Ca, 100mg; P, 30000mg; Mg, 32000mg;
Mn, 10000mg; Zn, 10000mg; Cu, 300mg; Se, 100mg; Fe,3000mg;Co0,100mg; Monensin,1500mg; Antioxidant
(B.H.T) 100mg.
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Table 2. The effect of processing type and inclusion level of flaxseed on nutrient digestibility

_ Jsbeall GUI J kel LI o 3 - )
fl} e e.Lrj"j B aJ;Jj,i B fk} o= \;1 2l S esle C}a“ 6))‘15 C}‘
(EE) (ND~F> = (ADI;>L;JM~ CP) OM) (DM) Level Processing type
I oLs
84.81 61.81 71.40 62.43 68.82° 92.02° _’”’%‘ °
Micronized flax
.51 ols
77.86 59.34 62.84 51.69 55.49" 88.04° Reanlly
Extruded flax
74.09° 46.27° 58.56° 42.15° 50.73° 87.86° 5
88.58° 74.89° 75.68° 71.97° 73.68° 92.57° 10
2.72 3.57 2.56 4.64 1.74 0.51 SEM*
I oLs
81.60% 49.68° 68.25° 57.58 46.97° 91.09% 5 _’”’%‘ °
Micronized flax
88.02° 73.95° 74.55° 67.28° 74.01° 92.95° 10
L.S1 ks
66.59° 42.85° 48.87° 46.72° 64.48° 84.63° 5 A1
Extruded flax
89.14% 75.83% 76.81° 76.66° 73.35° 92.16° 10
3.81 4.99 3.60 6.50 2.43 0.72 SEM
0.0113 0.0032 0.0023 0.0034 0.0001 0.0001 P-Value
(TR
0.1088 0.6372 0.0456 0.1406 0.0006 0.0011 SIS
Processing effect
|
0.0055 0.0005 0.0015 0.0019 0.0001 0.0002 ol
Level effect
olae I
0.0694 0.4126 0.0173 0.0155 0.0004 0.0046 & M
Reaction

SEM: Standard error of the means

L Sls 5,1kl sl :SEM*

(P<e/00) 1l o ls e Gt o das LS O 5t a3 wline b iy
Values with differing letters within the same column are significantly different (P<0.05).

el p s S S 5 s S
IS L gloensppd by S b slass 250
e 5 Cond 5 ey I b sla i ) oS
g e (P>1/00) C3 K515 es (5513 O
S Sl 3 5l Sz ol e 6 65T
slasls L3 Cod loy sl o3l (P>e/v0) cili

0 sl slasles (P<r/ro) c3 S 15 il

Sl p p OUS &ls gl 5 515 g5 SU
Ol ls ey (518 g S 1 S
el enls OLAS Y Jgda 5 St slaasenl 3
Sloogl ool lads 305 0 edalin a5 b Ol .ol
Cb S 5 eld (6ol 5 UL ma 36 Co
o 5l S glaam il b sl s Js (P<i/00)
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Table 3. The effect of processing type and inclusion level of flaxseed on blood pressure
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1- Low-density lipoprotein, 2- High density lipoprotein and 3- very low-density lipoprotein
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Table 4. The effect of processing type and inclusion level of flaxseed on safety parameters
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Abstract

Background and objectives: Flax products (seeds and meal) are considered as a source of
energy and protein for ruminants. Flaxseed is a vegetable oil that contains 40-45% of oil and 23-
30% of protein. In addition to oil extraction, flaxseed meal is used as a protein source in animal
diets. Although flaxseed is a very cheap and affordable source of omega-3s, more than 50
percent of its fatty acids are made from alpha-linolenic acid. However, its inclusion rate is
limited due to high levels of anti-nutritional factors. Flaxseed processing improves nutrient
consumption while reducing the negative effects of anti-nutritional factors such as linatine and
makes food more palatable. The objective of the current study was to investigate the effects of
processing type and level of flaxseed on the nutrient digestibility, and blood parameters and
immunity of suckling calves.

Materials and Methods: Twenty newborn Holstein male calves (with an initial weight of
41+5.4 kg) were used to investigate the effect of processing type and flaxseed level on nutrient
digestibility, blood parameters, and immunity of suckling calves. A factorial design 2 x 2 (4
treatments and 5 replications) was performed in the current experiment. Treatments included: 1)
Treatment containing 5% micronized flaxseed, 2) Treatment containing 10% micronized
flaxseed, 3) Treatment containing 5% extruded flaxseed, and 4) Treatment containing 10%
extruded flaxseed. The rations were provided to calves in the form of pellets and were adjusted.
The entire period of current trial was 60 days, including 14 days of adaptation. Feed and fecal
samples were collected during the last 5 days of the experiment to determine nutrient
digestibility. On the last day of the experiment, blood samples were collected from each
treatment to determine blood and immune parameters. Flaxseed was replaced with corn and
soybean meal in the starter diet. Since the effect of treatments on dry matter intake, daily weight
gain, and final weights of calves was not significant due to the improved digestibility of
nutrients, it is recommended to use flaxseed in the diet of suckling calves at 5% inclusion as a
source of energy and protein.

Results: Based on the results of this experiment, different levels of processed flaxseed had a
significant effect on the digestibility of dry matter, organic matter, crude protein, insoluble fiber
in neutral detergent, insoluble fiber in acidic detergent, and crude fat (P<05). The highest
nutrient digestibility was observed in the treatment containing 10% extruded flaxseed and 10%
micronized flaxseed. Moreover, experimental treatments significantly affected the blood urea
nitrogen (P <0.05), however, other blood and immune parameters such as cholesterol,
triglycerides, glucose, crude protein, albumin, HDL, LDL, VLDL, 1gG, white blood cell counts,
neutrophils, lymphocytes, monocytes, and neutrophils to lymphocytes ratio were not affected by
experimental treatments (P <0.05).

*Corresponding author: Mostafa_hosseinabadi@yahoo.com
™



Conclusion: Although the experimental results show that the use of processed flaxseed at 10%
inclusion level did not have a significant effect on the immune parameters, it improved these
parameters and had a significant effect on the digestibility of nutrients. Therefore, it is possible
to include 10% Extruded or Micronized flaxseed to the diet of suckling calves as a source of
energy and protein.

Keywords: Blood parameters, Flaxseed Processing, Nutrient digestibility, Sucking Calf
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