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3- Peptostreptococcusanaerobius
4- Clevenger
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1- Hayper Producing Bacteria
2- Clostridium sticklandii
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2- Streak Method
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Figure 1. A view of the streak method used to treat the bacteria Peptostreptococcusanaerobius in the BAAA culture

Oored Sawd u:.:Lo)T 5 o olat] Soue 90jy d"”’u“:“""l Glises polaw Jols L;.Zul.e)i b los ooy -) Jg-\?
Tablel- Statement of experimental treatments include different levels of clove and savory essences used in experiment of disk

diffusion
(#9:5%0) il gl (el Seo) il sl
inlejl glaylos Levels of essential oils (pl) inlesl (el yloss Levels of essential oils (pl)
Experimental Treatments 335 [ECW Experimental Treatments 050 S
Clove Savory Clove Savory
T, 20 - To 20 40
T, 35 - Tio 35 20
Ts 40 - Tu 35 35
Ts - 20 T2 35 40
Ts - 35 Tis 40 20
Te - 40 Tia 40 35
T, 20 20 Tis 40 40
Ts 20 35 Tie Positive control (streptomycin)
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2- Disk diffussion
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1- Minimum inhibitory concentration (MIC)
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Table 2- The amount of cumulative gas production of experimental treatments in different incubation hours (ml)

] JmslisSil Slels
' ialesl sl o O
e SR Incubation hours
%Xpe“me“ﬁal 2 4 8 16 24 48 72 96 120
reatments
o5
Clove
0 5.46° 1433 4325 2458 8825 10608  113.67 114.83 116.25
250 7.54% 15.79% 37.75 65.75 76.33 96.25 106.58 107.79 110.63
500 10.67* 19.50? 42.29 67.38 78.63 95.63 107.29 108.54 111.88
SEM? 1.10 1.40 3.22 4.96 5.73 4.67 4.14 4.13 3.51
\S}‘EA’A
Savory
0 6.83 16.92 48.332 79.75 90.582 107.17 115.83 116.54 118.21
250 8.13 17.04 43.58? 70.38? 80.71% 97.38 106.71 108.38 111.75
500 8.71 15.67 31.50° 57.58° 71.92° 93.42 105.00 106.25 108.79
SEM3 3.51 4.13 4.14 4.67 5.73 4.96 3.22 1.40 1.10
Saxoj o
Savory xClove
0x0 9.75 20.50 51.25 81.25 92.25 111.50 121.25 122.00 123.25
2500 2.88 12.13 52.63 83.38 94.63 113.88 120.38 122.50 123.25
500x0 3.75 10.38 26.88 59.13 77.88 92.88 99.38 100.00 102.25
0x250 1.75 11.13 45.38 80.63 91.38 106.38 114.13 114.75 117.75
250%250 10.00 18.50 36.25 60.75 69.00 88.75 102.75 104.50 107.38
500%250 11.88 17.75 31.63 55.88 68.63 93.63 102.88 104.13 106.75
0x500 9.00 19.13 48.38 77.38 88.13 103.63 112.13 112.88 113.63
250%250 11.50 20.50 42.50 67.00 78.50 89.50 97.00 98.13 104.63
500x500 11.50 18.88 36.00 57.75 69.25 93.75 112.75 114.63 117.38
SEM3 1.90 2.42 5.59 8.56 9.93 8.09 7.17 7.16 6.08
P value
o5 <0.01 0.04 0.45 0.42 0.31 0.23 0.42 0.42 0.50
Clove

% 0.48 0.74 <0.01 <0.01 0.09 0.12 0.16 0.20 0.17
Savory
oo <0.01 0.01 0.42 0.75 0.81 0.48 0.18 0.14 0.10

Savory xClove

(P< e /40) atily o o ine BT gyl Syiiie pé o b gt b (slaySila®P
il p)S o o nlo] sla o’
st (s Sl ¥
3> Means within same column with different superscripts differ (P < 0.05).
'Experimental treatments based on mg.
2Standard Error of Means



Voo ).ub ¥ ooylouds AY Wl ¢|ﬁ| sob .551.: GLQ‘“‘“’}‘ 44,..3.4\"\"

csiolojl alayloss ) 5 w)g claaseinl b -V Jgua
Table 3- Gas production parameters in experimental treatments

' ileg] sl tes o 158 Ay Sy &5
2loj )los . R X
Experimental Treatments! (p5 /Y Sl ) o) o 8 (Sl 2 5 )
b c
00
Clove
0 116.39 0.06
250 111.53 0.053
500 111.43 0.056
SEM? 3.69 <0.01
U
Savory
0 116.99 0.063
250 110.17 0.057
500 112.20 0.049
SEM? 3.69 <0.01
SAaXo ) ya
Savory xClove
0x0 121.97 0.062
250%0 122.88 0.061
500x0 104.33 0.058
0x250 116.33 0.060
250%250 107.75 0.051
500%250 110.51 0.049
0x500 112.67 0.066
250%250 99.89 0.061
500x500 121.74 0.041
SEM? 6.38 <0.01
P value
ag;e 0.56 0.57
KA
SaV(;ry 0.42 0.13
SR 0.69 0.06

Savory xClove

(P<e/+0) sl o o ine M (gl S jiia p& By b gt o (slay Sl
il p)F o o 2 inlef] slolos
syl (glad o, Sole ™
2> Means within same column with different superscripts differ (P < 0.05).
"Experimental treatments based on mg.
2Standard Error of Means

S 9051 b by Silee dun slie 023,515 ¢ lol o g 30 i) S5 g 5l o b slaosls 206 ylol Judoxi g 4y 320

A plosl /00 Jlexs! pdaw 43 4 Slooliiw 1L Colps dpw bre jglate & (Kid oole p)5 « /Y &Il 4
Yik = p +Ai +Bi+ABjteij < 56T 555 Jae b 1 (/) e 5) SAS 531 65 45 NLIN g,
: A5
2556 plj o 9 A oS pll law 4 by ye osmlie =Yk GP=b (1-e )

B A =By dugsl JEA e lde S osfbe S B b s 55 e =GP dhles ol 5 oS
(Solas glbd =eij 9] 358 )01 ygS s Lline SEAB; e s ] e
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Table 4-Digestible organic matter, Metabolisable energy and Digestible organic matter in experimental treatments

T odgilio 5551 ;
Ltalegl (sla)les D s JB J odl Metabolizable I3 sl
Experimental Treatments! igestible c:;gamc matter energy Vola;lzeogree a%li/s[

) (MJ/kg DM) (mmol/200 mg DM)

) e
Clove
0 14.29 89.67 2.58
250 12.67 81.06 2.45
500 12.99 82.71 2.48
SEM? 0.78 4.14 0.08
S
Savory
0 14.61 91.35 2.62
250 13.27 84.22 2.48
500 12.08 77.88 2.41
SEM3 0.78 4.14 0.08
L_S\.A:MXDJ.)A
Savory xClove
0x0 92.55 14.83 2.73
250%x0 94.27 15.16 2.73
500%0 82.17 12.83 2.27
0x250 91.92 14.72 2.61
250%250 75.76 11.68 2.38
500%250 75.49 11.63 2.37
0x500 89.57 14.28 2.52
250%250 82.62 12.97 2.32
500%500 75.94 11.71 2.60
SEM3 7.17 1.35 0.13
P value
0
Clove 0.13 0.31 0.50
S 0.09 0.09 0.17
Savory
Shsae ) e 0.81 0.81 0.10

Savory xClove

P +1+0) sl o o gine SMBI (gl S o ot By b (g y2 (SlaSiles™

il T 5 e oy irlesl sl oo
A)IAJlL.:l ‘5an$ U.SJ.:A v

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

"Experimental treatments based on mg.
2Standard Error of Means
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Figure 2- Effect of clove and savory essences on diameter of inhibition zone of Peptostreptococcusanaerobius
(Ti-Ti6 are experimental treatments stated in Table 1)
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Figure 3- Antimicrobial activity of clove and savory essences with Peptostreptococcusanaerobius in streak method
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Table 5- Orthogonal comparison for different levels of clove and savory essences on diameter of inhibition zone of
Peptostreptococcusanaerobius
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o P-value
Parameters
(WL"%)‘”‘) Aals L ‘—i-x‘-" 90j LSLQL)“’L”‘ il C?la'“’ IP\‘“ <0.0001
All different levels of clove and savory essences vs. control (streptomycin)
n_iz.mu.uLw‘ o.)LMJC}Ia.leO))A u.ul.u‘ ool C9]a.w <0.0001
Simple levels of clove essence vs. savory essence
(omslogty jrol) 205 b S5uo g 0)y0 uibisl 22l zglas <0.0001
Simple levels of clove and savory essences vs. control (streptomycin
(ML"%M‘) o alIl SSue g 0j50 lagilel (S 5 ok <0.0001
Complex levels of clove and savory essences vs. control (streptomycin)
Sego .05yt il oS 5 zshans b S 5 0)p0 clo il o3k g ghaus <0.0001

Simple levels of clove and savory essences vs. complex levels of clove and savory essences
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Introduction Since the legislation of European Union has prohibited the use of growth-promoting antibiotics such
as monensin, scientists have been interested in alternatives to manipulate rumen fermentation. The use of growth-
promoting antibiotics in animal feeds is banned in Europe due to potential risks such as the spread of antibiotic
resistance genes or the contamination of milk or meat with antibiotic residues. Recently, essential oils have been
increasingly evaluated to replace or facilitate reductions in the use of antibiotics. The most effects of plant essential
oils, especially cloves and savory oils, are their antioxidant effects and their effects on the metabolism of ruminal
microbes. The antiprotozoal effects of clove extract have been proven in the studies in vitro by gas production
technique. Few studies have been done on the effects of clove oil, especially the savory oil, on the digestive properties
in the country. Also, no study was found on the interactions of these essential oils in the experiments in vitro. Thus,
the aim of this study was investigated to evaluate the effects of clove and savory oils on gas production and in vitro
fermentation process and estimation of gas production parameters of feedstuffs (alfalfa hay and barley grain).

Materials and Methods Experimental treatments were included control (basal feeds without additive), basal feeds
supplemented with three levels of clove oil (0, 250, 500 mg) and three levels of savory oil (0, 250, 500 mg) per kg of
DM in a rumen culture. Ruminal fluid was collected from two fistulated sheep (49.542.5 kg). All samples isolated
from the rumen were withdrawn 2 h after the morning ration had been consumed. Collected rumen contents were
strained through four layers of cheesecloth and brought immediately to the laboratory. Gas production technique was
used to detect the fermentation parameters of the treatments. About 200 mg of basal diet (alfalfa hay and barley grain,
1:1, with clove and savory oils) were incubated in 100ml glass syringes and 30ml of incubation liquid were added and
were incubated in 39 C° water bath. The gas production was measured in 2, 4, 6, 8, 16, 24, 48, 72, 96, 120h. Three
parallel syringes of each treatment were prepared in this experiment in a completely randomized design in a factorial
arrangement. They were used to measure the gas production parameters (fermentable fraction (b) and rate (c) of gas
production) cumulative gas production, organic digestibility and metabolizable energy of treatments until 120 h. In
the present study, digestible organic matter, metabolizable energy, and production of volatile fatty acids were
estimated based on the presented equations.In the second experiment, Peptostreptococcus anaerobic was isolated from
the ruminal fluid, cultured in the medium of BAAA (Bile EsculinAzideAgar), and evaluated by different levels of
cloves and fennel essences in a randomized complete design with sixteen treatments and three replicates using Duncan
test at level 0.05. Experimental levels in this experiment including: 20, 35 and 40 pl of cloves essence, 20, 35 and 40
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ul of fennel essence, 20 pl of fennel essence + 20 ul of cloves essence, 20 ul of fennel essence + 35 pl of cloves
essence, 20 pl of fennel essence + 40 pl of cloves essence, 35 pl of fennel essence + 20 pl of cloves essence, 35 pl of
fennel essence + 350 pl of cloves essence, 35 ul of fennel essence + 40 pl of cloves essence, 40 pul of fennel essence
+ 20 pl of cloves essence, 40 ul of fennel essence + 35 pl of cloves essence, 40 pl of fennel essence + 40 pul of cloves
essence, control.Statistical analysis of data was performed by SAS statistical software (9.1 version). Duncan's multiple
test range was conducted in level 5%.

Results and Discussion High levels of savory oil were increased gas production in the first hours (p<0.05), but
clove oil was reduced gas production in 8-24 hours (p<0.05). Although, few data have been published on the
interaction effects of the use of the essential oils, as well as on the effects of savory oil on fermentation parameters.
The amount of gas production (b) tend to be decreased (P=0.06) due to the simultaneous use of savory and clove oils.
Different levels of savory oil had no effect on estimated organic matter digestibility, metabolizable energy, and volatile
fatty acids. But, with increasing the levels of clove oil, the amount of estimated organic matter digestibility,
metabolizable energy tend to be decreased (P=0.09). In the microbial experiment, after incubation of
peptostreptococcus anaerobic in medium of Bile AesculinAzideAgar and adding different levels of cloves and fennel
essences was observed that all levels of treatments were significant (P<0.05); the highest growth of bacteria was
related to treatment 11 (35 pl of fennel essence + 350 pl of cloves essence). This result showed ammonia-producing
bacteria known peptostreptococcus anaerobic is inhibiting by different levels of clove and savory essences and finally
resulting in the decrease of rumen fluid Ammonia nitrogen.

Conclusion According to our results we can conclude thatusing savory oil improves ruminal fermentation in vitro
and with increasing the levels of savory oil, the amount of gas production, the organic matter digestibility, the
metabolizable energy and volatile fatty acidsconcentration were decreased. Also in this study, were shown the co-
effects of simultaneous use of savory and clove oils on the reduction of gas production. Therefore the effects of
essential oils should be considered. For further studies, it is suggested that the effect of essential oils along with various
sources of energy, such as pectin, starch, and various protein sources, should be studied in vitro and in vivo. Also,
consideration of other changes in fermentation products such as ammonia nitrogen, methane and the composition of
the microbial population in these experiments can also be of particular importance.
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