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Obijective: This experiment was conducted to investigate the effects of thyme and
oregano extracts and essential oils on rumen fermentation parameters and to evaluate
their antioxidant activity.

Materials and Methods: The effects of the extracts and essential oils of these plants on
rumen fermentation parameters, including gas production, were investigated. Gas
production parameters, ammonia and methane production were measured. The
experimental diets included 1) control without essential oil or extract, 2) control + 100
pL thyme extract, 3) control + 200 pL thyme extract, 4) control + 100 pL oregano
extract, 5) control + 200 pL oregano extract, 6) control + 10 uL thyme essential oil, 7)
control + 20 puL thyme essential oil, 8) control + 10 pL oregano essential oil, 9) control +
20 pL oregano essential oil. The antioxidant activity of their extracts and essential oils
was evaluated by measuring the free radical scavenging power of 2,2-diphenyl-1-
picrylhydrazyl (DPPH).

Results: This study showed that the addition of essential oils and extracts of thyme and
oregano had the greatest effect in reducing gas and methane production, volatile fatty
acid concentration, ammonia nitrogen, and metabolizable energy in the experimental
diets compared to the control group. The essential oil had the greatest effect on the
control + 20 ul thyme essential oil compared to the other treatments. The reduction in gas
production due to oregano essential oil was more severe in the control + 20 pl oregano
essential oil compared to the control + 10 pl oregano essential oil. Oregano extract
increased gas production in the control + 100 pl oregano extract and control + 200 ul
oregano extract compared to the control group. The concentration required to inhibit 50%
DPPH radical (IC50) for oregano extract was 461.34 pg/ml, and the IC50 concentration
for thyme extract was 517.80 pg/ml. The free radical inhibition of thyme essential oil
was 80.24% at the IC50 concentration of thyme extract, and the free radical inhibition of
oregano essential oil was 81.42% at the IC50 concentration of oregano extract.
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Conclusion: The results showed that the use of thyme and oregano essences reduced gas
production and fermentation parameters. Essential oils had higher antioxidant activity
than extracts at the same concentration. Therefore, essential oils are a better option than
extracts for achieving rumen effects.
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Introduction

Thyme (Thymus vulgaris) is an aromatic plant belonging to the genus Thymus of the mint
family. It has antioxidant properties because it contains one percent of essential oil, mainly
thymol and carvacrol. The active ingredients of plants are generally extracted by two
methods: extraction or essential oil extraction. Essential oils are aromatic compounds
obtained from various parts of plants (such as bark, leaves, flowers, fruits, seeds, and roots).
Since these compounds evaporate when exposed to air and normal heat, they are also called
volatile oils or essential oils. The essential oil and extract of this plant contain compounds that
reduce methane and acetate, improve nitrogen metabolism in the rumen, reduce the
deamination of amino acids, increase microbial protein production, and reduce ammonia
nitrogen. Oregano (Mentha longifolia) is a species of mint in the Lamiaceae family. with
compounds whose essential oils extracted from this plant have antioxidant and antibacterial
properties. In recent years, products containing plant-based active ingredients have been
widely used as feed additives to stimulate livestock production performance. The mechanisms
of action of these compounds are diverse and include improving palatability and feed intake,
stimulating digestive enzyme secretion, antibacterial activity, immunomodulatory effects,
rumen effects, and antioxidant properties (Benchaar et al., 2009).This experiment aimed to
investigate the effects of extracts and essential oils of the medicinal plants thyme and oregano
on rumen fermentation parameters and their antioxidant activity.

Method
The maceration method was used to prepare the extract of thyme and oregano. To obtain the

essential oil, the dried ground samples of thyme and oregano were poured into a flask in
powder form, filled to two-thirds of the flask's volume with distilled water, and the Clevenger
device was connected to the flask. The heat source was turned on, and the start time of the
experiment was recorded. In addition, the boiling time and the first drop of essential oil were
noted. The effects of the extract and essential oil of these plants on the rumen fermentation
parameters of a basal diet were investigated by laboratory gas production. So that the gas
production parameters, the ammonia amount and methane produced were measured using the
same gas test method. The experimental diets included: 1) control without essential oil or
extract, 2) control +100 puL thyme extract, 3) control +200 pL thyme extract, 4) control +100
uL oregano extract, 5) control +200 pL oregano extract, 6) control +10 pLL thyme essential oil,
7) control +20 uL thyme essential oil, 8) control +10 uL oregano essential oil, 9) control +20
pL oregano essential oil. The antioxidant activity of the extracts and essential oils was
evaluated by measuring the free radical scavenging power of 2,2-diphenyl-1-picrylhydrazyl
(DPPH).

Results

The results of this study showed that adding essential oil to a basic diet for Holstein cows had
a significant effect on gas production. There was also a significant difference in production
among the treatments containing essential oil. Thyme and oregano essential oils had the
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greatest effect in reducing gas production compared to the control, and thyme and oregano
extracts had the greatest effect. There was also a significant difference in the extracts among
the treatments containing essential oil. In the essential oil treatment (control + 50 pl thyme
essential oil), the greatest effect was observed across all replicates compared to the other
treatments. The reduction in gas production due to oregano essential oil was more severe in
treatment (control + 20 pl oregano essential oil) compared to treatment (control + 10 ul
oregano essential oil) at all repeats. Oregano extract increased gas production in treatments
(control + 100 pl oregano extract) and (control + 200 pul oregano extract) compared to the
control. Oregano extract in the initial hour of fermentation (2 hours) caused a decrease in gas
production compared to the control group. Still, at other times, it increased gas production
compared to the control group. In the thyme extract, treatment 2 (control + 100 pl of thyme
extract) increased gas production compared to the control group. Still, in treatment 3 (control
+ 200 pl of thyme extract), with a slight increase in the concentration of thyme extract
compared to the control group, at times 2, 4, 6, 8, 12, and 24 hours, it caused a decrease in gas
production, but at times 48, 72, and 96 hours, it caused an increase in gas production.
According to the results, thyme and oregano essential oils reduced gas and methane
production, volatile fatty acid concentrations, ammonia nitrogen, and metabolizable energy of
the experimental diets compared to the control treatment. The concentration required to
inhibit 50% DPPH radical (IC50) for oregano extract was 461.34 pg/mL, and the 1C50
concentration for thyme extract was 517.80 pg/mL. The free radical inhibition of thyme
essential oil was 80.24% at the 1C50 concentration of thyme extract and 81.42% at the 1C50
concentration of oregano extract.

Conclusions
The results of the present study showed that thyme and oregano essential oils reduced gas

production and fermentation parameters. However, thyme and oregano extracts did not affect
gas production, organic matter digestibility, metabolizable energy, or volatile fatty acid
content. It is also important to consider changes in other fermentation products, such as
ammonia nitrogen, methane, and the composition of the microbial population, in these
experiments. Essential oils showed higher antioxidant activity than extracts at similar
concentrations. Therefore, essential oils are a better option than extracts for rumen effects.
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Table 1. Ingredients, chemical composition and metabolizable energy of the basic diets

Diet ingredients (% DM) Basic diet
Alfalfa hay, dry 18.90
Corn silage 20.92
Barley grain 12.73
Corn grain 11.98
Wheat bran 0.43
Soybean meal 14.00
Sugar beet pulp 8.23
Canola meal 4.90
Whole cotton seed 5.99
Ca carbonate 1.01
Di-Ca phosphate 0.14
NaCl 0.22
Min-Vit premix 0.65

Chemical composition

Metabolizable energy (Mcal/Kg) 251
Crude protein (% DM) 17.00
Ether extract (% DM) 3.50
Ca (% DM) 0.85
P (% DM) 0.40
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Table 2. The effect of essential oil and extract of thyme and oregano on gas production in different incubation times
(milliliters per 200 mg of dry matter)

Diets 2hour 4hour 6hour 8hour 12 hour 24 hour 48 hour 72 hour 96 hour
1 8.60? 14.043%  20.34% 25983  39.91be 61.66° 74.17¢ 78.40¢ 80.124

2 8.85? 14.043% 20912  26.84% 40.87b¢ 63.340 78.31° 82.67° 84.08¢

3 7.04bcd 12 21¢ 1847k 2558be 38.97¢ 62.60° 78.72° 85.29a0 87.33°

4 7.97%¢ 14238  20.802 27.222 41.77% 66.352 81.842 87.152 89.342

5 8.442 15.002 21.722 28.282 43,732 67.65% 83.75% 88.742 91.872

6 6.69%¢  13.22%¢ 18.82b¢  23.80¢ 31.268 43.249 54.608 58.95¢ 60.97

7 2.30¢ 2.65¢ 2.85¢ 4,838 5.219 8.54f 20.12¢9 23.619 39.78"

8 8.363 12,78  17.67° 23.82¢ 36.914 47.01¢ 63.634 67.99d 70.83¢

9 5.754 8.39d 11.494 15.06¢4 21.58f 36.34¢ 50.46f 51.71f 52.649

SEM 0.422 0.560 0.614 0.821 0.765 0.681 1.041 1.164 1.042

P value  0.007 0.006 0.009 0.005 0.007 0.006 0.008 0.007 0.009

1) Control diet, 2) The control diet with 100 microliters of thyme extract, 3) The control diet with microliters of thyme extract, 4) The control diet
with 100 microliters of oregano extract, 5) The control diet with 200 microliters of oregano extract, 6) The control diet with 10 microliters of
thyme essential oil, 7) The control diet with 20 microliters of thyme essential oil, 8) The control diet with 10 microliters of oregano essential oil,

9) The control diet with microliters of oregano essential oil.
SEM: standard error of the means.

Different letters in each column indicate a significant difference at the 0.05 level.
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Table 3. The effect of different levels of essential oil and extract of thyme and oregano on in vitro digestibility and
fermentation variables

Diets OMD ME NEI SCFA MP
(%DM) (MJ/kg DM) (MJ/kg DM) (mmol/200mgDM) (g/kg OMD)

1 71.13° 10.95° 9.30° 1.36° 85.80°
2 72.79° 11.21° 9.56° 1.40° 87.80°
3 72.06° 11.09° 9.44° 1.38° 86.92°
4 75.78% 11.682 10.022 1.472 91.412
5 77.06% 11.892 10.222 1.502 92.962
6 52.90¢ 8.05¢ 6.444 0.96¢ 63.81¢
7 18.54f 2.61° 1.06f 0.19f 22.36f
8 56.63¢ 8.65°¢ 7.03¢ 1.04¢ 68.31¢
9 46.06° 6.97¢ 5.37¢ 0.80¢ 55.56°
SEM 0.674 0.106 0.105 0.015 0.813
P value 0.005 0.006 0.009 0.005 0.008

1) Control diet, 2) The control diet with 100 microliters of thyme extract, 3) The control diet with microliters of thyme extract, 4) The control diet
with 100 microliters of oregano extract, 5) The control diet with 200 microliters of oregano extract, 6) The control diet with 10 microliters of
thyme essential oil, 7) The control diet with 20 microliters of thyme essential oil, 8) The control diet with 10 microliters of oregano essential oil, 9)

The control diet with microliters of oregano essential oil.
SEM: standard error of the means.
Different letters in each column indicate a significant difference at the 0.05
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Table 4. The effect of different levels of essential oil and extract of thyme and oregano on the concentration of
methane and ammonia in the rumen fluid after 24 hours of incubation.

Diets Methane Methane Methane Methane Ammonia
(mL/200 mg (mL/g fermented (mL/g fermented (% of gas (mg/dL)
diet) organic matter) cell wall) 24 hours)
1 6.53¢ 5.72¢ 2.29¢ 10.61° 8.602
2 7.11° 6.22° 2.49b 11.23° 8.582
3 7.20° 6.30° 2.52b 11.51° 7.04bcd
4 8.472 7.412 2.962 12.762 7.973bc
5 7.20° 6.30° 2.52b 10.65° 8.442
6 4,734 4.14¢ 1.66¢ 10.96° 6.69¢
7 0.47f 0.41f 0.17°f 5.57¢ 22.36°
8 4.12¢ 3.60° 1.44¢ 8.76° 2.30%
9 0.49f 0.43f 0.17°f 1.36° 8.36¢
SEM 0.102 0.089 0.035 0.276 0.089
P value 0.009 0.005 0.009 0.006 0.007

1) Control diet, 2) The control diet with 100 microliters of thyme extract, 3) The control diet with microliters of thyme extract, 4) The
control diet with 100 microliters of oregano extract, 5) The control diet with 200 microliters of oregano extract, 6) The control diet with 10
microliters of thyme essential oil, 7) The control diet with 20 microliters of thyme essential oil, 8) The control diet with 10 microliters of
oregano essential oil, 9) The control diet with microliters of oregano essential oil.

SEM: standard error of the means.

Different letters in each column indicate a significant difference at the 0.05 level.
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Table 5. IC50 concentration of oregano and thyme extracts

Samples

DPPH. 1C50 (ug/mL)

Oregano extract
Thyme extract

461.35
517.80
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Table 6. Effect of free radical inhibition by thyme and oregano essential oil at a concentration equal to 1C50 of thyme and
oregano extract (%)

Samples

DPPH. IC50 (ug/mL)

Oregano essential oil

81.41
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Thyme essential oil
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