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Table 1. Chemical composition of alfalfa (%)

. Dry  Organic Crude  Ether 1 2 ME*
Nutrient Matter Matter Ash Protein  Extract NDF ADF NFC’ (MJ/kg DM)
Alfalfa 93.6 93.0 7.0 13.86 1.56 54.4 39.6 22.85 10.12

1: Neutral detergent fiber, 2: Acid detergent fiberN®n-fiber carbohydrate, 4: Metabolizable ene
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Table 2. Effect of different levels of fennel essail on gas production arid vitro kinetics of fermentation

Essential oil (pg/lL) Contrast
Parameter 0 100 250 750 1000 °°M L Q C
B (ml/g DM) 281.5¢ 167.9C 172.9¢ 110.4€ 102.0%F 92.3¢ 158¢ 0.000< 0.001 0.04¢
c (/h) 0.058 0019 0.01fF 0.02% 0.05% 0.086 0.006 0.000< 0.000< 0.000<
L (h) 1.30 123% 1600 1293 5.19 150 148 0.009 0.204 0.004

Gas24 ml/g OMI 24.0€ 233 175¢  10.3€
Methane ml/lg OMI  29.9¢ 216" 164¢ 154F

6.07 2.0¢ 0.25¢ 0.000< 0.131 0.00:
12.1¢ 13.1F 15¢ 0.000< 0.251 0.32

B: the asymptotic gas volume; c: the rate constiankag time. L: linear; Q: quadratic; C: cubic; BEstandard error of the
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Table 3. Effect of different levels of fennel essalil onin vitro fermentation parameters

Essential oil (pg/iL) Contrast
Parameter 0 100 250 500 750 1000 °°M L Q C
pH 6.65 6.78" 6.80* 6.85* 6.74" 6.8¢9 0.02 0.042 0.378 0.155
NHs-N(mg/L)  162.2¢  120.6&* 142.8% 112,18 101.5€ 94.7F 8.7C 0.01¢ 0.79: 0.731
I)V FAmmol/ 51 66 46.66° 48.3%° 458%  3750° 3250  2.06 0.004 0.305  0.698
OMD (mg) 179.48  125.96 150.26 15470 139.56° 146.3%% 459 0.048 0.034 0.009
PF 3.08° 2.6C 4328 4.97 4.4 4.92 0.2z 0.000- 0.04¢ 0.06:
MB(mg) 50.13 19.57 74.04 86.33 70.28° 80.94 0.97 0.000< 0.253 0.021
EMB (%) 27.77 15.4% 48.9¢ 55.65 49,85 55.2% 3.77 0.000¢ 0.01¢ 0.00¢
ME
(MI/kgDM) 10.2F 8.86' 6.99 6.50° 6.56° 6.32 0.35 0.000< 0.000< 0.016

NHz-N: ammonia nitrogen; TVFA: total volatile fatty ids; OMD: in vitro organic matter digestibility; PF: partitioning fact MB:
microbial biomass; EMB: efficiency of microbial loass; ME: metabolizable energy. L: linear; Q: qa#dr C: cubic; SEM: standard
error of the mean® < 0.001.
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Table 4. Effect of different levels of fennel es&oil on protozoa population of Markhoz goat @¥/inL)

Fennel essential oil (ug/mL) Contrasts
Parameter 0 100 250 500 750 1000 °°M L ®) c
Total protozoa 15.000 13.13° 11.1Pc 778  83F 36T 1.04 0.000< 0.783 0.697
Entodinium spp. 11.3¢  10.0¢ 9.7 6.66" 6.66" 3.33 0.735 0.000< 0.384 0.740
Isotricha spp. 0.83% 0554  0.00 0.0¢ 0.00 0276 0116 0.045 0.041 0.732
Diplodiniinae 0.833 111 0.833 0.557  0.833 0.00 0193 0241 0.488 0.872

Ophryoscolecinae 1.94 1.66 0557 0557 0.833¢ 0.00 0.259 0.031 0.615 0.629

L: linear; Q: quadratic; C: cubic; SEM: standartbeiof the means? < 0.001.
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Abstract

This study was conducted to evaluate the effediféérent doses of fennel essential oil (100, 2500, 750 and
1000 pg) orin vitro gas production parameters and protozoa populatorg goat rumen fluid. Rumen fluid was
obtained from six Markhoz goats before morning fegdria esophageal tube. Gas production during @& of
incubation was recorded. The effect of essentlabrototal protozoa and different genus was ingeséid. Also, gas
production after 24h, methane production and sohtheootherin vitro ruminal parameters were determined. Gas
production potential (B) and fermentation ratevere decreased by inclusion of the essentialRsiD(0001), while
lag phase in low doses of the essential oil in@@s®=0.004). The pH did not alter due to the additidrthe
essential oil, but ammonia nitrogen and total viddhtty acids were declined at doses of 750 ab@0lug of the
essential oil. Gas 24h, methane productionjtro organic matter digestibility and metabolizable gyetecreased,
while partitioning factor, microbial mass and ific@ency increased by adding the essential B#@.0001). Adding
fennel essential oil into fermentation media deseeatotal protozoa number akdtodinium spp andsotricha spp
(P<0.0001), but it had no effect ddiplodiniinae and Ophryoscolecinae populations. The results showed that the
fennel essential oil may have selective antiproabadfect onEntodinium spp andsotricha spp., and it has a good
potential to change rumen fermentation by decrgasiathane production, ammonia concentration anc&sing
the partitioning factor.
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