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Table 1- Ingredient composition (%, DM basis) of the experimental concentrate
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Ingredients

(%) sy

<y &l

Corn grain

P &by

Barley grain
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Soybean meal

OL’.’S &b

Cottonseed

sy ol

Sugar beet pulp

PAS g

Wheat bran

iy elS

CaCOs

Sl

Salt

seling JoSo g (e dlgo
Mineral and Vitamin Supplement!
o bonnd OS5
Chemical composition
P 9

Crude protein

S oingh 53 Jolonal S
NDF

el g > Jglonal U
ADF

P o

EE

U claclyagS
NFC

(Szs osle pySokS p (5 ) pudpilie LB (5551
Metabolizable energy (Mcal/kg DM)

30

34

0.3

0.2

0.5

15.5

28.9

20.7

1.79

34

2.8

Premix contained (DM basis): 71g NaHCO: kg'!,19g Mg kg'!, 3g FeSO4 kg™!, 0.2g MnO kg'!, 0.3g
ZnSO4kg'!, 0.3 g CuSOs, 196 g CaSOy, Vitamin A, 1000000 IU kg, Vitamin D, 1000000 IU kg,
Vitamin E, 1000000 IU kg™!, 0.4 g kg™! antioxidant (B.H.T).
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Table 2- The effect of adding live bacterial culture on DM digestibility at different times of incubation in in vitro (%)

(Clo) ogmlisSl g bo; iles SEM
Incubation time (h) Treatments

CON P E P+E
(.mL:; o).,?) \ u@l")"
Experiment 1 (control diet)
2 29.4° 33.32 25.4° 26.6° 1.162
4 334 34.6 342 322 1.162
6 44.6° 43.4° 49.0° 45.2° 1.162
12 58.3 59.2 58.8 59.5 1.162
24 66.3° 69.4° 69.0° 69.2 1.162
(58 2o Vo + b ops) ¥ ioleil
Experiment 2 (basal diet + 10% Saccharose)
2 36.4° 35.2° 31.0° 234.6 1.145
4 38.2 37.1 37.8 40.4 1.145
6 40.6 40.8 40.0 41.6 1.145
12 63.2° 62.92 58.9° 57.6° 1.145
24 65.0° 68.8° 69.8° 69.8 1.145
(pH=0/0 @l op) ¥ iolo)l
Experiment 3 (basal diet, pH=5.5)
2 29.2¢ 29.0° 26.8° 31.0° 1.84
4 36.8° 33.8% 35.4% 32.6° 1.84
6 41.2° 47.2° 45,4 42.4° 1.84
12 50.7° 56.7° 49.6° 54.1% 1.84
24 60.2° 62.1® 265.5 64.0° 1.84

Means within same row with different superscripts differ (P<0.05).

(P<005) Al g Y ime BMBT )b Syt pe Bgyn b id) o sl Sls

'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% ¢cfu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10® cfu Enterococcus faecium and P+E) basal diet inoculated with 1x10% ¢fu Propionibacteria feriderinrichii

+ Enterococcus Faecium.
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Table 3- The effect of adding live bacterial culture on OM digestibility at different times of incubation in in vitro (%)

(el amlisl s ole I
Incubation time (h) Treatments' SEM

CON P E P+E
(.mL:; o).,?) \ u@l")"
Experiment 1 (control diet)
2 29.45% 33.26° 26.31° 26.94° 1.58
4 33.96 35.57 35.78 33.47 1.58
6 45.03° 45.26° 49.89° 46.73% 1.58
12 59.15 59.68 57.68 60.52 1.58
24 67.15° 69.94° 70.42° 69.00° 1.58
(5,8 2o Vo + b ops) ¥ ioleil
Experiment 2 (basal diet + 10% Saccharose)

36.84° 35.57° 30.53° 34.31° 1.2
4 39.57 40.42 39.78 41.26 1.2
6 41.73 41.41 40.0 40.42 1.2
12 60.78° 64.18° 59.89° 58.84° 1.2
24 65.05° 69.89° 70.73% 70.73% 1.2
(PH=2,8 wyly op2) ¥ iulo]]
Experiment 3 (basal diet, pH=5.5)
2 28.84 28.42 27.15 30.31 1.96
4 35.57 34.10 34.94 32.42 1.96
6 40.84° 46.73 45.26% 42.73¢ 1.96
12 51.10 51.63 51.10 53.94 1.96
24 59.94° 60.26% 63.52° 63.10° 1.96

Means within same row with different superscripts differ (P<0.05).

(P<005) Al g Y ime MBI )b Syt pe Boyn b id) o slo ks

'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% ¢cfu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10% ¢fu Enterococcus faecium and P+E) basal diet inoculated with 1x10% cfit Propionibacteria feriderinrichii

+ Enterococcus faecium.
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Figure 1- The effect of adding bacterial live culture on pH
' CON) control (basal diet without any additive), P) basal diet inoculated with 1x108 cfu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10% cfi Enterococcus faecium and P+E) basal diet inoculated with 1x10% cfii Propionibacteria

feriderinrichii + Enterococcus faecium
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Table 4- The effect of adding live bacterial culture on N-NH; (mg/dL) at different times of incubation in in vitro

(Colw) coomnlysSST glagylo; iles SEM
Incubation time (h) Treatments

CON P E P+E
(.mL:; o).,?) \ u@l")"
Experiment 1 (control diet)
2 21.99 23.24 23.31 23.45 1.20
4 24.09° 26.11 23.67° 26.29° 1.20
6 24.46° 29.77° 31.46° 31.68? 1.20
12 26.47° 31.58% 32.17 31.122 1.20
24 29.56° 33.06 30.65° 30.87° 1.20
(5,8 2o Vo + b ops) ¥ ioleil
Experiment 2 (basal diet +10% Saccharose)
2 23.07° 25.86° 23.93° 27.47 2.53
4 29.05 27.66 30.40 26.64 2.53
6 30.90 32.54 31.56 32.82 2.53
12 34.93® 36.56 36.107 37.55 2.53
24 33.97 30.70° 35.54 38.86" 2.53

Means within same row with different superscripts differ (P<0.05).

(P<005) Al g Yo BMB] )b Syt pe Bgyn b id) o sl Sls

I'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% cfu Propionibacteria feriderinrichii, B) basal
diet inoculated with 1x10® cfu Enterococcus faecium and P+E) basal diet inoculated with 1x10% ¢fu Propionibacteria feriderinrichii

+ Enterococcus faecium.
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Table 5- The effect of adding live bacterial culture on ruminal volatile fatty acids (Mm) at different times of incubation
in in vitro

(Ceelo) gmmlisSSl sagsle Lo
Incubation time (h) Treatments'
CON P E P+E SEM

(.mL:; ° )..>) \ u@l")"
Experiment 1 (control diet)
el

69.84° 68.73¢ 66.624 72.43* 0.33
Acetate

"B’ﬁ?ﬁ 25.61° 30.34% 20.04¢ 31.91° 0.32
Propionate

s 9.82° 10.62° 6.41° 11.44° 0.32
Butyrate

<l 93! 2.57¢ 3.71° 2.44¢ 4.40° 0.32
Iso valerate

<l 2.43¢ 3.69° 2.32¢ 4,18 0.31
Valerate

Sigmgy bl 2.72b 2.27¢ 3.300 2.27¢ 0.02
Acetate: Propionate

(5958w 2oV e + Al o) ¥ inle ]l

Experiment 2 (basal diet + 10% Saccharose)

Sl

68.01* 68.032 65.24° 67.48° 0.35
Acetate

"B’ﬁ?ﬁ 33.23¢ 34.80° 3520 37.49 0.36
Propionate

iy 13.21¢ 17.00° 14.84 16.93¢ 031
Butyrate

<l 93! 2.08¢ 4,08 3.48° 5.16* 0.31
Iso valerate

il 5.38d 8.94b 8.04¢ 9.032 0.31
Valerate

Sigmgy bl 2.04° 1.95 1.85¢ 1.80° 0.20
Acetate: Propionate

(PH=0/0 sy 0,2) ¥ iolo]

Experiment 3 (basal diet, pH=5.5)

!

43.424 47.4> 44.11¢ 57.21° 0.30
Acetate

"B’ﬁ?ﬁ 13.95¢ 18.84° 18.34° 21.21° 0.31
Propionate

s 6.744 7.83¢ 8,725 9.112 0.30
Butyrate

<l 53! 1.30° 2.44b 3.30° 3007 0.31
Iso valerate

< 1.84¢ 2.76° 3.87 3.54 0-29
Valerate
Sman il 3118 2.51¢ 2.414 2.69° 0.02
Acetate: Propionate

(P<005) Al g Y ime OMBT )b Syt pe Bgyn b id) o oo Sls
Means within same row with different superscripts differ (P<0.05).
'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% ¢fu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10% ¢fu Enterococcus faecium and P+E) basal diet inoculated with 1x10% cfit Propionibacteria feriderinrichii
+ Enterococcus faecium.
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Introduction: Rumen microbial manipulation has been of interest to ruminant nutritionists in order to
achieve improvement in the profitability and health of lactating cows. Concerns regarding the use of antibiotics
and other growth stimulants in animal feed industry have caused attention to find other alternative agents to
replace antibiotics. For these reasons, in ruminant, microbial cultures have been used to replace antibiotics to
enhance milk production in dairy cattle and improve feed efficiency and daily gain in beef cattle. Rumen
bacteria, that have ability to ferment carbohydrate, are primarily responsible for causing lactic acidosis in
ruminant. Propionibacteria are natural inhabitants of the rumen that comprise 1.4 % of the ruminal microflora
and produce propionic and acetic acid in the rumen. Therefore, propionibacteria have been used as a direct-fed
microbial to prevent the risk of acidosis in feedlot cattle. Last studies have reported that combinations of
propionic bacteria and lactobacilli resulted in increased average daily gain and improved feed efficiency in
feedlot cattle. The purpose of this study were preparation of live bacterial culture in laboratory and investigate
the effect of adding live bacterial culture on digestibility and ruminal fermentation parameters on in vitro
condition.

Materials and Methods: Three in vitro experiments designed in order to determine the effects of bacteria
strains supplementation on dry matter and organic matter digestibility, pH, VFA and ammonia nitrogen
concentration. Bacterial pure strains were Propioni bacterium freudenreichii and Enterococcus faecium. Stock
cultures of freeze-dried strains were individually inoculated into 5 mL Brain Heart infusion (BHI) and sodium
lactate broth (SLB) respectively and incubated at 37 °C for 24 h under anaerobic conditions. By pour plating
serial 10 fold dilutions (in sterile ringer’s solution) on demand, Rogosa, sharp agar and SLB agar plates were
incubated anaerobically at 37 °C for 48h. 108 ¢fu /ml of culture were produced after 24 and 36 h of culturing.
Rumen fluid was collected 3 h after morning feeding from three ruminally fistulated sheep with mean body
weight of 45+2.5 kg. Buffer was prepared as proposed by Goering and Van Soest (1970). In an anaerobic
condition, 50 ml of buffered rumen fluid (ratio of buffer to rumen fluid was 1:1), was dispensed into a 100 ml
serum bottle containing 0.5 g DM of the experimental diet (four replicate) for each experimental incubation time
(2, 4, 6, 12 and 24 h). The experimental treatments were: CON) control (basal diet without any additive), P)
basal diet inoculated with 10% cfi Propionibacteria feriderinrichii, E) basal diet inoculated with 10% cfu
Enterococcus faecium and P+E) basal diet inoculated with 103 ¢fu Propionibacteria fredrinrichii + Enterococcus
faecium. Rumen fluid was collected before morning feeding from three ruminally fistulated sheep. In all
experiments a diet based on concentrate were used with the ratio 90: 10 of concentrate to forage. In the second
experiment 1 mL sucrose (10% w/w) injected to the diet and in third experiment pH adjusted to 5.5 at the
beginning of experiment. After 2, 4, 6, 12 and 24 h of the incubation, the bottles were respectively transferred to
an ice bath to stop fermentation and then opened to measure medium pH using a pH meter (Metrhom pH meter,
Model 691). Then, each bottle content was filtered (42 um pore size) and a 5 ml sample of each filtrate bottle
was taken and acidified with 5 ml of 0.2 N HCl and frozen at -20°C. for analyzing VFA by gas chromatography,
4 mL of each filtrate bottle were stabilized with 4 mL meta-phosphoric acid Liquid effluent was collected in
flasks containing a solution of HySO, to maintain pH values below 2, and samples were taken for volatile fatty
acids The filtrated residual was oven dried (60 °C for 48 h) and used to calculate in vitro dry matter and organic
matter disappearances.

Results and Discussion: DM and OM digestibility for all treatments increased during incubation. Control
treatment had lowest DM digestibility. Changes in OM digestibility was in same manner with DM digestibility
in all treatments and control had lowest OM digestibility significantly. In comparison with initial pH, treatments
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control, Propionibacterium fredrinrichii, enterococcus faecium and mixed of Propionibacterium fredrinrichii +
Enterococcus faecium had decreased 0.91, 0.73, 0.76 and 0.58 unit, respectively. NH3-N concentration after 2h
after incubation was low in all treatments and increased during incubation, but for control it was low in compare
with other treatments during incubation. Adding bacterial culture had significantly effect on VFA concentration.
There was significantly difference among treatments on acetate: propionate ratio and treatments 2 and 4 had
lowest ratio.

Conclusion: Generally, DM and OM digestibility and VFA concentration can be affected positively and
significantly by live bacterial cultures additives. These changes would be associated with the stabilization of
rumen pH and provide favorable conditions for microorganisms’activity in the rumen.
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