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ABSTRACT

This study was for investigating to the effect adtaty supplementation of extruded linseed on d¢olos
production, colostrum composition and some bloochpeeters of Holstein calves. The Average of lagtaperiod
of 20 transition cows was same. They were dividetivo groups. First group was control and the setgnoup
was treatment. Diets were designed have similar pomition of protein and energy. Experimental diedsw
including based diet in addition of 500 g/kg DMrexged linseed per head and control diet group wasuiding
based diet without extruded linseed. After calvilagh cow colostrum samples were obtained, alsodb$@onples
were gathering in day of birth (d 0), 7 and 14 dajter birth. Data were analyzed by GLM proc. Dateowed that
the colostrum production was higher in treatmeraigr (6.85L) than control group (5.66L), Fat, Lacpgrotein
and SNF were greater in control group, and also S@& greater in control group due to mastitis. Cded
extruded linseed had difference results in bloodapeeters, but there was not any significant betwbkod
parameters in groups. Vitamin A (Vit A) was greated 0 (4.12 mg/dl) and d 7 (9.21mg/dl) after bjrvit E was
greater on d 7 (0.82 mg/dl), and Vit D was highestjin day of birth (33.2 mg/dl) in treatment growows fed
extruded linseed had higher IgM than IgG. Also lg&s higher in d 0 (8.57 g/ml) and d 7 (9.20 g/nfteabirth
and IgG was greater in d 14 (9.78 g/ml). Resulthid study showed that using of extruded linseeddcaffect on
colostrum production, composition, some blood paters and overall health in Holstein dairy cows.
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INTRODUCION

It is well recognized that calves are highly susitdg to microorganisms and subsequently deatlespanse that
may reflect deficiencies in both innate and adaptmmune responses (Roy, J.H.B, 1990). The highatityr rate
of calves was due to the high incidence and ponsival of septicemia calved ¢fstedt, J., Dohoo, I.R., Duizer, G,
1999). Colostrum is essential material for calve®e do have protein, lactose, fat, vitamins (A, B, B), and
minerals, 19G, IgM and IgA (Halliday et al., 197utler, 1983). Scientist had found that in the rewn calves the
absorption of colostrum immunoglobulin were inflaed by the two major factors ; the age of calf wherceives
its first feed of colostrum and the amount of immgiobulin presented to the calf (Kruse, 1970; Selni®73). The
efficiency of absorption appears to be maximal ghafter birth and declines steadily thereaftetrmgéessation of
absorption occurring at about 20 hours postpartgeinjan, 1973). However in some calves this closareoccur
as early as 12 hours postpartum (Stott GH et @¥9)L The quantity of immunoglobulins presentedh® newborn
calf is dependent on the volume of colostrums effeand the immunoglobulin concentration of thatostlim.
Calves with low serum concentrations of absorbeldstal immunoglobulins are very susceptible toeatfous
disease (Fer H, 1971; McGutre et al., 1976; NayhMret al., 1977). Linseed is an excellent source-dinolenic
acid (18:3 n-3), a member of the n-3 (omega-3yfatids (FA), (Sinclair, A.J., Attar-Bashi, N.M.j,LD., 2002).
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The oil fraction of flax seed isapproximately0.55gaéu-linolenicacid (Mustafa, A.F., Mckinnon, J.J.,
Christensen, D.A., He,T., 2002). Omega-3 fatty a@ce known to be able to decrease the risks dimascular
diseases, hypertension and arthritis as well ambamportant impacts on the development of thevoigs system
(Parodi,P.W1997Sinclair, A.J., Attar-Bashi, N.MLi, D., 2002) and it is essential fatty acid (FAjat is not
synthesized in humans (Petit, H.V., Cortes, C.02Flaxseed is also known to increase concentraidiPUFA in
milk, but usually theydonotexceed3to4%oftotalfatiga (Kennelly ,J .J, 1996).Feeding flax seed gdigerasults
in the lowest omega-6 to omega-3F A ratio in mdk {Petit, H.\V, 2002), which may improve milk FAqgfile and
result in better human health. In general, untkathole flaxseed is readily eaten by dairy cows, feeding up
to150g/kg DM as flaxseed had no effect on dry méttake of early (Petit, H.V., 2002) and late ldicta (Martin,
C., Rouel, J., Jouany, J. P., Doreau, M., Chilliatd 2008) dairy cows. Feeding flaxseed in the cietld contribute
to increased milk production protein and ALA corttations in milk by dairy cows (Petit, H. V., Deurst, R.
J., Proulx, J. G., Khalid, M., Haresign, W., Twagnungu, H., 2001; Da Silva, D. C, Santos, G. T.Bdanco, A.
F., Damasceno. J. C., Kazama, R., Matsushita, MrstiJ.A., Dos Santos, W.B.R., Petit, H.V., 20QiHseed and
extruded linseed have positive influences on daows, but no study about effect of extruded linseadother
functional immune responses and overall healthalves, so this study was investigated the effetsising
extruded linseed on colostrum production, compasjtsome blood parameters and overall health isteiol dairy
COws.

MATERIAL AND METHODS

Cows, Diets and Experimental design

The experiment was conducted at the dairy farm f@aotober to December 2012 in Esfahan-lran. Cowsewer
housed in tie stalls and fed individually. We ramip selected 20 multi parous Holstein cows durimg dry period
(initial body weight (BW): 600 + 5 Kg). Cows werdobked for similar expected calving dates and ranigto
allotted to either a control diet (no extruded died) or an experimental diet containing extrudeseled. Diets were
designed to have similar concentration of crudegino(CP), ether extract (EE) and net energy foratéon (Ng).
Diets were designed to have similar concentratiberade protein (CP), ether extract (EE) and nedrgy for
lactation (NE) as shown on (Table 1). Cows were fed twice dailyp7:00 and 15:00 h. Treatment group cows
received 500 g/kg DM extruded linseed daily frond&js before calving until calving. New born calveseived
colostrum until 3 days and after that they receistaditer diet.

Table 1. Ingredients and chemical composition of the experimental dietsfed to dairy cows

Ingredients , (% DM) Experimental diet Control djet
Alfalfa hay (chopped) 2.70 2.70
Corn silage 4.40 4.40
Barley grain 1.76 1.76
Corn grain 1.32 1.32
Fish meal 0.27 0.27
Soybean meal 0.81 0.81
Canola meal 0.36 0.36
Cotton seed 0.27 0.65
Extruded linseed 0.44 0
Megalac 0 0.07
Magnesium oxide 0.04 0.04
Calcium carbonate 0.17 0.17
Dicalsium phosphate 0.06 0.06
Magnesium sulfate 0.10 0.10
Ammonium chloride 0.07 0.07
Vitamin and Mineral premix 0.20 0.20
Chemical composition (g/kg DM) 12.97 12.98
Cp 15.64 15.61
NE, ,° Mcal/kg 1.52 1.51
NDF, 36.48 37.64
PeNDF 27.30 28.41
Crude protein 15.64 15.61

! Concentrate mixtures were calculated using theribal analyses provided in NRC (2001).
2 Calculated using published values of feed ingme¢RC (2001).
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Sample collection and analyzes

After calving, colostrum production determined Ipgsial pails (kg) and after that colostrum samplese obtained
for determine colostrum composition .Colostrums positions analyzed separately in veterinary lalooyain the
farm to determine fat, somatic cell count (SCCgtdae, protein and solids non fat (SNF) by Comisifegstem.
Combifoss™ combines the proven technology of Fossomati€C and MilkoScart™. Fossomatic FC is based on
the flowcytometry technology. This technique is dzhson counting and characterizing particles ands.cel
MilkoScan™ FT+ is based on Fourier Transform Infrared (FTIR)works with the mid-infrared region of the
spectrum from 3-10 um corresponding to 1000-5000(€ombifoss™ FT+; Foss Electric, Hillerod, Denmark).
Blood samples were collected from all calves onertaidter birth, 7 and 14 days after birth. Bloodnpées were
withdrawn from the jugular vein into Vacutainer ésbcontaining EDTA. Immediately after obtaining gutea
samples, they analyzed separately to determinedlpjacameters in veterinary laboratory in the faomdetermine
vitamin A, vitamin D and vitamin E ( lot; 20323 sidCA, USA), and also immunoglobulin M and immuradgllin

G by ELISA method. Calves were weighted one hoterdfirth and in all of period of experiment thegntrolled
daily to determine level of overall health of themd their with stand in diseases. All informatidroat overall
health of calves was recorded separately in ceofestatistics and information (SI) in the farm dwithe
experiment.

Data analysis

Data were collected and analyzed using theergg linear model procedure of SAS (2001)fdbénces
between means were analyzed by Duncan's multipigesatest and P value less than 0.05 was considered
significant.

RESULTSAND DISCUSSION

Colostrum composition and production

There were not any significant between parametecolostrums. Cows fed extruded linseed had higledwstrum
production than those fed based diet without exddulihseed, but they had lower fat percentage togutrol group.
Protein, lactose and SNF concentration were higheontrol group. SCC was also greater in controug due to
mastitis in that group.

Table 2. Effect of extruded linseed on colostrum composition and production (P< 0.05)

ltem Treatment | Control” | SEM | P-value
Colostrum yield (kg) 6.86 6.21 1.18 0.71
Fat concentration (%) 1.54 1.58 0.30 0.92
Protein concentration (% 5.40 6.31 0.55 0.25
Lactose concentration (%) 1.14 1.26 0.40 0.84
SCC (n/dl) 568 1478.5 | 614.50| 0.30
SNF (%) 7.73 8.64 0.75 0.40
" Treatment group with based diet in addition of ed&d linseed.” Control group with based diet without extruded
linseed.

In contrast, supplementation of linseed oil deadasilk yield of dairy cows (Brown et al., 2008; Ma et al.,
2008) Indeed, the decrease in milk production regbin some previous studies was associated wd#paession in
DMI and diet digestibility due to disturbances immren function caused by a high level of LSO intélee, >5% of
DMI). Discrepancies among studies on effect ofdat supplementation on milk yield of dairy cows Imige due
to the form of oil, added level, and different dioa of the experiment. Benchaar et al (2012) shwat linseed oil
can be safely supplemented up to 4% in forage-bdsstd of dairy cows to enrich milk with potentiagalth
beneficial FA (i.e., n-3 FA) without causing anytrileental effects on rumen function, digestion, amik
production. They showed that feeding increasingleof line seed oil linearly decreased milk fahtemt of short-
and medium-chain FA (8:0 to 16:0), and increasedpifoportion of most 18 car-bon FA in milk fat. Beeeffects
are consistent with the reduction in de novo FAtlsgsis due to feeding unsaturated oils, which acasra result of
greater uptake and secretion of dietary or rumyridirived FA (Palmquist et al., 1993).

Eddie et al (2004) concluded that the fatty acichposition of milk can be manipulated by dietary meeto increase
the potentially beneficial supply eflinolenic and conjugated linoleic acids, and td#dJFAs and PUFAs to the
human diet. Fatty acids which are potentially halnbdd human health including, myristic and palmiticids, can
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also be concomitantly reduced. Although substamtmmbunts of dietarg-linolenic acid can be incorporated into
milk from protected linseed sources.

Benchaar et al (2012) showed that Milk fat contgas not affected by line seed oil supplementatigrereas milk
protein content decreased linearly with increasimpunts of line seed oil in the diet.

Santschi et al (2008) showed that the type of tggpement consumed had no effect on the quantitynité

produced, nor its composition or yields of its magnstituents. They also showed that proportionshairt chain
FA in milk were not affected by treatment, bothcmlostrum and milk, whereas medium chain FA weghér in
colostrum of cows from the palm oil and line sedldgooups.Petit and Benchaar (2007) used transitiows to
compare fat supplements based on whole linseednraeocial product containing mainly palmitic andoleicids,
and micronized soybeans, and found no treatmeattedih either milk composition or production.

Blood parameters

From day of birth to 14 days after birth increasdA in treatment and control group that this iease was greater
ond 0 and d 7 in treatment group and on d 14 irtrobgroup. Vit E percentage was higher on d 0 khdlays after
birth in control group than treatment group, argbahcreased Vit E on d 7 in treatment group thamtrol group.
Cows fed extruded linseed had higher Vit D on tidhtcontrol group and it was higher on d 7 and dhlebntrol
group than treatment group. Cows fed extruded ¢iddead higher IgM than IgG. IgG proportions washkigon d 0
and d 7 in control group and IgM proportions waghler in d 0 and 7 days after birth in treatmeougr

Table 3. Effect of extruded linseed on blood parameters (P< 0.05)

Treatment (day) Control @& SEM P-value
Blood 0 7 14 0 7 14| ol 7| 14 o 7 14
Parameters

Vit A 4.12| 9.21 | 10.27| 4.02 | 8.56| 10.46 0.76] 0.92] 1.48| 0.93| 0.62| 0.93
Vit E 0.58| 0.82 | 0.57| 0.63] 0.6 0.66 0.13.13(0.11|0.78]0.39| 0.57
Vit D 33.2| 30.77| 31.55| 31.72| 34.03| 44.06| 2.85| 3.74| 6.18| 0.71| 0.54| 0.17
IgG 8.57| 9.20 | 9.78| 8.91] 9.4 9.6 0.5®».31]|0.31]|0.37]|0.65(0.72
IgM 1.89| 1.80| 1.80| 1.67] 1.77 1.9% 0.110.08|0.13|0.17(0.84] 0.41
" Treatment group with based diet in addition of ed&d linseed.” Control group with based diet without extruded
linseed.

5% soybean oil in dietary intake of colostrum proeil by Hangtal (2008) was also observed. Accortbngfudies
Allredetal (2006) who reported that supplementatioth fatty acids are polyunsaturated fats liketsmn oil had
no adverse effect on milk production. Linseed réggmbno effect on milk fat percentage but decreas#d protein.
Akraim (2007) showed that that cows fed Linseed hasgler milk fat and milk protein. Feeding. Linseed
polyunsaturated fats in dairy calves from birtidtaveeks before the expected delivery of specifegdrf colostrum
fat nutrient source is created. By preliminary mepkosmeljetal (2001) showed that the effect ofritiohal
supplementation in reducing the number of somatils én goat sectai-Linoleic acid feeding period it is effective.

Table 4. Birth weight of new born calveswas greater in treatment group

ltem Treatmenf Control [ SEM| p-value
birth weight (kg) 38.74 37.68[ 2.1B 0.7
Weigh cut Milk (kg)| 95.00° | 108.1¢° | 3.27| 0.01
Age cut milk (day) 88.70 88.00 1.1 0.67

Fatty acids, lactose and non fat solid of colosthexin’t any influence by extruded linseed, cows llede diet
without extruded linseed had higher level of selah fat than cows fed extruded linseed. Somaticoreint were
higher in cows fed ration without extruded linseledn other group, but there was not any signifitetiveen them
(p>0.05). Calf body weight in time of the birth wehigher in cows fed base diet with extruded lidsé®an cows
fed base diet without extruded linseed. Proteinsewgeater in colostrum of cows fed ration withextruded
linseed, but there was not any significant betwibem (p>0.05). Vitamin A was greater in serum ofvsded ration
including extruded linseed than cows fed base withiout extruded linseed, but there was not anyiSaant

between them (p>0.05). Vitamin D was greater jngday of birth, but there was not any significaatieen them
(p>0.05). Cows fed extruded linseed had higher tgh IgG. Immunoglobulin M was higher in d 0 (8. &mMl)
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and d 7 (9.20 g/ml) after birth and IgG was greatat 14 (9.78 g/ml). Learch et al (2012) showeat the effects of
oilseed supplementation depended on oilseed n&tapeseed or linseed) and form (extruded seedd; potssed
fat-rich meal, or whole unprocessed seeds) inantern with the type of basal diet (grass silage laay or pasture)
and the concentrate composition and percentadesiration. Bork et al (2010) showed that feediagdeed at 0.85
kg/cow per day (DM basis) altered the fatty aciobfie of milk, but milk yield, milk com-position, and
reproductive performance of dairy cows were affécted. Larsen et al (2012) concluded that up.8% of
oilseed supplementation can be fed without prodacpiroblems and, in many cases, with positive prtdo
responses, including an improved milk fatty acidfie. Suksombat et al (2014) indicated that supletation of
whole linseed to lactating dairy cows had no eftecimilk yield and milk composition.

CONCLUSION

Findings of the present study indicate that usixtgueled linseed could affect on colostrum produgtimomposition
blood parameters and overall health on Holsteinydaows. We observed that vitamin A was greatesdrum of
cows that fed with extruded linseed than cows fadebdiet. We found that vitamin D was greater jusiay of
birth. Also we found that cows fed extruded linséad higher IgM than IgG and IgM was higher in dftér birth.
further studies are needed to explore and morél @gfalanation.
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