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Combinations Ethanol Methanol Mix SE P Value
Flavonoic (ul/ml) 0.21 0.2t 0.2 0.01¢ 0.32
Phenol (g/mg) 10.48 11.75 9.87 1.008 0.49
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Table 2. Effect of alcoholic extract of propolisionvitro gas production characteristics and estimated pdesme

Treatments bt c SCFA OoMD? ME®
Control 409.60" 0.06%* 1.3P 68.48™ 10.36™
Ethanol extract 2l 410.55* 0.057 1.2¢¢ 66.2(°% 9.9¢cc
Ethanol extract 5Q1 388.4° 0.063¢ 1.2 66.65% 10.03°%
Ethanol extract 100l 397.3¢ 0.064" 1.3 68.48 10.36™
Ethanol extract 200l 385.85%° 0.069 1.30 68.00°* 10.23
Methanol extract 28l 365.60 0.069 1.23¢ 65.30° 9.8
Methanol extract 50l 390.36¢° 0.063¢ 1.29c 67.58°% 10.16°%
Methanol extract 10! 410.0% 0.06 1.3# 69.3¢ 10.42
Methanol extract 201l 423.35 0.057 1.3 68.96" 10.37™
Mix extract 25yl 397.80¢ 0.063 1.3 68.96™ 10.37™
Mix extract 50pl 376.6% 0.067 1.22 64.85 9.7t
Mix extract 10Cu! 380.0%¢ 0.06€ 1.3(°c 68.0(° 10.2%
Mix extract 200l 410.46" 0.068 1. 3¢ 71.18 10.75
SEM 453 0.002 0.021 0.854 0.133
P value <0.01 0.0 <0.01 <0.01 0.01

1- Gas production potential (ml/g DM). 2- Gas praiin rate (mi/h). 3- Organic Matter Digestibilig¥eDM). 4- Metabolizable Energy (Mj/Kg
DM). 5- Short Chain Fatty Acids (mmol).6- meaBE
Different superscript letters in the same colunpresent a significant differencB<0.05)
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Table 3. Effect of alcoholic propolis extract ionvitro DM and OM digestibility and ruminal fermentation

perameters
Treatments DMD? OMD? PF MCP*  EMCP GPF pH NH,-N’
Control 63.5F 64.52 3.80 163.96 054 198.54 6.07 3.13
Ethanol extract 2l 68.0* 68.0¢* 45P% 1924  0.6(* 1705¢ 604 4.2¢
Ethanol extract 5Q1 67.06¢ 68.09" 477 196.8¢° 0.6 167.1%  6.07 3.58
Ethanol extract 100 66.06¢ 67.0% 457 190.76°  0.60* 17142  6.07 3.34
Ethanol extract 200l 67.06¢ 68.09" 4.29° 186.90°  0.58* 180.7¢"  6.07 3.91
Methanol extract 2l 71.0C 71.27 4.8¢ 2006  0.67 160.4¢ 6.07 2.4(
Methanol extract 50l 69.06¢ 69.15 5.20¢ 2162680 064 156.82 6.05 5.11
Methanol extract 10pl 71.0C 71.27 5.7C 221.7¢  0.6€ 145.4% 6.0€ 2.9¢
Methanol extract 200l 68.06¢ 68.09" 4.30° 186.90°  0.58* 177,948  6.05 3.19
Mix extract 25l 69.06¢ 70.2F 486  205.7¢" 0.67 164.3%  6.06 2.20
Mix extract 50p! 67.06¢ 69.15 467  197.40° 0.60* 173.26°  6.07 4.99
Mix extract 10Cu! 69.0¢* 70.2F 468  202.4F 061 168.1%  6.07 4.0C
Mix extract 200l 68.06" 69.1% 4.29¢ 189.70™  0.58* 181.17%  6.03 4.19
SEM 1.624 1.26 0.393 9.321 0.022 10.304 0.019 1.334
P value 0.0z 0.0¢ 0.0z 0.0¢ 0.01 0.0z 0.7¢ 0.9t

1-n Vitro Dry Matter Digestibility(%), 2in Vitro Organic Matter Digestibility(%),3- Partitioning &ar(mg/ml), 4- Microbial biomass(mg),
5- Efficiency of microbial biomass, 6- Gas ProdastEfficiency (ml/24h), 7-Non- Amonia Nitrogen (ridy

Different superscript letters in the same colunpresent a significant difference €0.05)

5 S e S doy (S o0le )5 e VYO (sl & i o) 55 5 S 2 pgaoy AU 0l 5B ¥ Jgaor
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Table 4. Effect of adding propolis extract on ta@ak production (ml/ 125 mg DM) methane concertraéind
methane production reduction potential (MRP)

Treatments Total gas production Methane (%) MRP (%)
(ml/125 mg DM
Control 81.5 25.6F" -
Ethanol extract 2§l 75.8 21.75% 15.15¢
Ethanol extract 5Q 69.5 21.43% 16.29"
Ethanol extract 100l 85.8 27.3% -6.74°
Ethanol extract 200l 82.0 29.26 -14.32
Methanol extract 2§l 77.8 24.38% 4.84"
Methanol extract 5Q 67.8 21.38% 16.75"
Methanol extract 100l 79.8 20.67% 19.43¢
Methanol extract 200l 77.5 19.23° 24.87
Mix extract 25l 63.5 21.09% 17.60"
Mix extract 50ul 59.5 29.16 -13.93
Mix extract 100! 89.5 21.66% 15.36"
Mix extract 200u! 69.5 18.06 29.68
SEM 0.48 2.008 8.048
P value <0.01 0.02 0.01

MRP: Methane production reduction potential waswalted by (%Net methane in control - %Net metharteeatment)/( %Net methane in

control)*100.

Different superscript letters in the same colunpresent a significant difference €0.05)
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Table 5. Effect of alcoholic extract of propolis the ruminal protozoa count (x20nl)

Treatments Genu: Total
Halotrish Entodinium Diplodinium Efriuaskolos

Contro 1.38P 0.3¢* 0.1¢* 0 1.80%
Ethanol extract 25l 1.50" 0.20¢ 0.20% 0 1.96™
Ethanol extract 5l 1.85%¢ 0.268¢ 0.2¢* 0 2.3¢%
Ethanol extract 100l 2.15 0.30* 0.35% 0 2.86
Ethanol extract 200l 1.76% 0.09 0.10* 0 1.8
Methanol extract 28l 1.10° 0.08 o° 0 1.15%
Methanol extract 5yl 1.4(° 0.1 0.6 0 1803
Methanol extract 100l 1.15¢ 0.18* 0.158* 0 1.48°¢
Methanol extract 200l 1.552 0.20¢ 0.10* 0 1.858"
Mix extract 25yl 0.7% 0.52 0.1 0 1.48°
Mix extract 50yl 1.380cc 0.2 0.4C 0 2.0¢%
Mix extract 100ul 1.15¢ 0.2G* 0.30* 0 1.658¢
Mix extract 200ul 0.78 0.50 0.30* 0 1.58¢
SEM 0.207 0.127 0.10¢ 0 0.30¢
P value <0.01 0.23 0.38 0 0.09

Different superscript letters in the same colunpresent a significant difference €0.05)
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Abstract

A study was conducted to evaluate the effect ofragldifferent levels of ethanol, methanol and tHe0r50 (v/v)
binary mixture of propolis extract an vitro gas production parameters, dry matter and orgaaiter digestibility,
protozoa counts and methane production in a coelgleindomized design. Crude propolis sample wilsated
from Ramian region and its extraction was takerethyanol, methanol and their mixture. Experimentahtments
were including: 1) control containing basal diettwforage: concentrate ratio of 50:50 (without atract),
treatments 2 till 5 (control treatment + 25, 500,1200u! levels of ethanol extract, respectively), treatraeiito 9
(control treatment + levels 25, 50, 100, 300of methanolic extract, respectively), treatmen@std 13 (control
treatment + 25, 50, 100, 200 pl levels of binarlvesats mixture extract, respectively). Results skdwhat the
highest and lowest potential gas productions welsed to treatment containing 2Q0and 25ul of methanolic
extract, respectivelyP<0.05). Treatment containing 2Q0 of binary solvents mixture extract had the highest
metabolizable energy, organic matter digestibifityd short chain fatty acid concentratid?<(.05). There was
significant difference between treatments on drjtenand organic matter digestibilitiP€0.05). Hence, treatments
containing 25 and 100 pl of methanolic extract tredhighest and control treatment had the lowestmhtter and
organic matter digestibility, respectively0.05). Using 25l and 200ul levels of binary solvents mixture extract
reducedHalotrish more than other levels and other extract. Howdveatments containing propolis extract reduced
methangoroduction remarkably. Generally, it can be conetidhat propolis methanolic extract has potental t
improve ruminal fermentation efficiency. Howeverpm research is warranted to manipulate rumen iiako
fermentation.
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