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ABSTRACT

The aim of present study was to investigation on influence of supplemented sunflower oil (SFO)
in vitro gas production of mixed ration (concentrated feed + forage) for ruminants. The SFO in
the levels of 0, 2.5 or 5% of ration was added to experimental mixed ration via spraying to
milled ration. Three native bulls were fistulated and fed with experimental ration twice daily for
15 days and ruminal fluid was collected. Gas production was measured as the volume of gas in
the calibrated syringes and was recorded before incubation 2, 4, 6, 8, 12, 24, 48, 72 and 96
hours after incubation. Total gas values were corrected for blank incubation which contained
only rumen fluid. For determination of metabolizable energy (ME), net energy for lactation
(NEL) and digestibility of organic matter (DOM) in in vitro conditions, an equation was applied
for gas production volume from a milligram of sample and turned it for 200 mg sample to 24h.
With inclusion of 5% SFO, significant decreases (p<0.05) in gas production volume and both of
soluble (a) or insoluble (b) fractions were observed. It was concluded dietary inclusion of 5%
sunflower oil may cause considerable decreases in in vitro gas production parameters and
energy indices of mixed ration (40%: forage and 60% concentrated feed) for ruminant.

Key words: Chemical compositionin vitro Gas production, Metabolizable energy and Net
energy for lactation.

INTRODUCTION

Dietary supplementation of sunflower oil (SFO) baseficial effect; Beauchemin et al., [1] and
Machmduller et al., [2] had stated that SFO in ruaninration can prevent to methane emission
from rumen, without any considerable negative éffat rumen pH, fatty acid production in
rumen, milk yield or milk composition in cattle. Waus investigations for utilization of fat
sources in ruminant ration had stated some beakfici some detrimental effects. Plant oils,
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because of their unsaturated fatty acid contentsnoadify rumen fermentation based on fatty
acid composition, origin and saturation [3]. Digjedity of fatty acids may be varied via dry
matter intake, According to Getachew [4] reportplagation of gas production bio-technique
with activity of cellulose and hemicelluloses femtegion can estimate ruminal microbial
activity and shows rate and level of substrate stiga or fermentation in rumen. In this regard,
Menke et al., [5] and Menke and Steingass [6] hsthbdishin vitro gas production bio-
technique for evaluate nutritional value of foragesl degradability of dry matter via indirect
method with produced CO2 during fermentation phalee aim of present study was to
investigation on influence of supplemented sunflowikin vitro gas production of mixed ration
(concentrated feed + forage) for cattle.

MATERIALS AND METHODS

Experimental conditions and feeds

Commercial dietary SFO was obtained. Alfalfa foragel barley grain (as concentrated feed)
were mixed to obtain total mixed ration with 406@% respectively for forage and concentrated
portions. The SFO in the levels of 0, 2.5 or 5%ation was added to experimental mixed ration
via spraying to milled ration.

Animals: Three native bulls were fistulated and fed witperimental ration twice daily for 15
days and ruminal fluid was collected.

Chemical analysis of samples

Dry matter (DM) was determined by drying the samm@e 105°C overnight and ash by igniting
the samples in a muffle furnace at 550°C for 6 hrogen (N) content was measured by the
Kjeldahl method [7] . Crude protein was calculatsdN X 6.25. Acid detergent fiber (ADF)
content and neutral detergent fiber (NDF) contdneaves were determined using the method
described by Van Soest et al., [8]. All chemicadlgses were carried out in triplicate.

Statistical analysis

Data on apparent gas production parameters werecseth to one-way analysis of variance
using the analysis of variation model ANOVA usingS5[9]. Multiple comparison tests used

Duncan’s Multiple-Range Test. All values were shoagstandard error of difference between
means (SEM).

In vitro gas production

Rumen fluid was obtained from two fistulated catld twice daily with a diet containing alfalfa
hay (60%) and concentrate (40%). The samples wergated in the rumen fluid in calibrated
glass syringes following the procedures of Menkd &teingass [6] as follows. 0.200 g dry
weight of the sample was weighed in triplicate intdibrated glass syringes of 100 ml in the
absence. The syringes were pre-warmed at 39°C ébefigecting 30 ml rumen fluid-buffer
mixture into each syringe followed by incubationarwater bath at 39°C. The syringes were
gently shaken 30 min after the start of incubatad every hour for the first 10 h of incubation.
Gas production was measured as the volume of gdmeinalibrated syringes and was recorded
before incubation 2, 4, 6, 8, 12, 24, 48, 72 andh@®érs after incubation. Total gas values were
corrected for blank incubation which contained oniynen fluid. Cumulative gas production
data were fitted to the model of @rskov and McDdrjaD].

y=a+ b (1-exp)
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Whereas:

a = the gas production from the immediately solditdetion (ml)
b = the gas production from the insoluble fractjor)

¢ = the gas production rate constant for the indeléraction (b)
t = incubation time (h)

y = gas produced at time 't'

The OMD (organic matter digestibility) of foragessvcalculated using equations of Abash et al,
[11] as follows:

DOM %: 0.9042*GP+0.0492*CP+0.0387*CA+ 16.49
Whereas:

GP is 24 h net gas production (ml / 200 mg),

CP = Crude protein (%)

CA = Ash content (%)

ME (MJ/kg DM) content of forages was calculatechgsequations of Ismail Abash, et al , [11]
as follows:

ME (MJ/kg DM): 0.136xGP+0.0057xCP+ 0.000286%E{.20
NE, (MJ/kg DM): 0.096xGP+0.0038xCP+ 0.000173x°EE0.54

Whereas:

GP is 24 h net gas production (ml/200 mg),
CP = Crude protein (%)

EE = Ether Extract (%)

For determination of metabolizable energy (ME), er@trgy for lactation (NB and digestibility
of organic matter (DOM) inn vitro conditions, Menke and Steingass [6] equation wasied
for gas production volume from a milligram of samphd turned it for 200 mg sample to 24h.

RESULTS

The chemical composition including dry matter (DMjude protein (CP), crude Ash (Ash),
ether extract (EE), neutral detergent fiber (NDRY @acid detergent fiber (ADF) compounds,
93.20, 11.65, 6.05, 1.5, 33 and 18.02 percentemsely measured. The chemical composition
of mixed ruminant diet is varied due to cultivalimate, origin and etcAccording to NRC
report, crude protein rate of alfalfa is 13-20%dghen harvesting time and 13.5% for barley
grain. Also, the ADF and NDF concentration of ddak 30-34% and 38-58% and for barley is 7
and 19 % respectively. But in present study thesasure are estimated as tablel.

Tablel. Chemical composition of experimental diet%)

Compound Dry Crude Ether Acid detergent Neutral detergent
. Ash - .
matter protein extract fiber fiber
total mixed 93.20 11.65 15 6.05 18.02 33
ration
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Table 2. The gas production for different levels o5FO (ml/ 200 mg DM)

Incubation times
Treatment 2 4 6 8 12 24 48 72 96
0% SFO 9.65 23.21 34.65 44.3% 5225 63.08 71.26°72.0472.1¢
2.5% SFO 9.93 24.37 3570 44.61 5179 62.0% 70.2372.583.8:
5% SFO 10.41 24.42 34.60 42.84 4953 59.26° 67.58°70.5%1.6:
Pvalue 0.33 0.048 0.18 0.045 0.045 0.04 0.04210.16
SEM 0.34 030 040 042 0.57 0.65 0.68700.69

Table 3. The estimated parameters from the gas pragttion for supplemented SFO levels

Estimated Parameters

a b la]+b c OMD ME SCFA NEL
0 % SFO -6.28 7728 8356 0.122 7433 10.84 139 6.64
25% SFO -4.68 7585 80.53 0.119 73.38 10.7C 1.37 6.5%F
5% SFO  -1.88 70.8¢ 72.6¢ 0.112 70.88 10.32 1.3Ff 6.27
P value 0.01 0.002 0.002 0.125 0.005 0.001 0.005 0.005
SEM 0.34 0.40 0.42 0.57 0.34 0.090 0.014 0.062
a= the gas production froam the immediately soluble fraction (ml)
b=the gas production from the insoluble fraction (ml)
¢ = the gas production rate constant for the insoluble fraction ( t)
a+b : Potential gas production,
ME : Metabolizable energy, (MJ/kg DM)
OMD : Organic matter digestibility (%)
NEL: Net Energy Lactation (MJ/kg DM)
SE.M: standard error of the mean

Treatment

The gas production of Treatments shown in Tabl€hre are significant (p<0.05) differences
between Treatments in volume of gas productiommesincubation times.

The gas production parameters are shown in tabldh&e are significant (p<0.05) differences
between Treatments in estimated gas productionniedeas. The gas production from the
immediately soluble fraction (a), gas productioonirthe insoluble fraction (b) and Potential gas
production (a+b) were greater fotank or withoutSFO supplementation th&h5 and 5%of
SFO supplemented Treatments. Higher level of Sk@eathlower energy for feed.

DISCUSSION

Various factors can affect volume of gas produgtexperimental samples, cell wall percentage,
metabolites, preventive compounds and ruminal floahtent and ability for fermentation
process [12]. Alsain vitro gas production has negative correlation with stma¢ carbohydrates
(cell wall) and has positive correlation with nober carbohydrates [4] that this subject was
observed in present study. Menke and Steingassh$d] reported when we applied gas
production test for digestive characterizes of &teffis it is proposed that only effective agents
on gas production are physical and chemical tiHitteed, but in fact any change in microbial
activity of ruminal fluid can be efficient for ferentation process. With attention to P values in
tables 2-4, in most of hours of fermentation, digant changed between gas production and
energy indices can be observed; so that with immusf SFO to 2.5%, there was not any
significant difference between SFO included treatt®eand control one. But with inclusion of
5% SFO, significant decreases in gas productionmelfor both of soluble (a) or insoluble (b)
fractions were observed at most of fermentationriqtable3]. Decreases in gas production
potential or decreases in gas production from el or soluble fractions may be because of
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prevention of substrate availability for bactena SFO included feed or possible toxicity for
microorganism because of SFO fatty acids. Withnéitie to methanogenic bacteria is sensitive
for high level of oil [13], the SFO may be act asoain for proliferation and activity of this
group of ruminal bacteria. Kumar et al., [14] hadted lower gas production parameters with
addition of some oil seed cakes in ration. It sedimat thin layer of SFO on feed (substrate for
rumens bacteria) may be destroyable for fermemairocess. As conclusion, dietary inclusion
of 5% sunflower oil may cause considerable deceease vitro gas production parameters and
energy indices of mixed ration (40%: forage and G@¥centrated feed) for ruminant. Obtained
results also shows efficiency of vitro gas production bio-technique for evaluation of irnath
fermentation process and relative factors.
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