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4- Short chain fatty acids
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1- Organic matter digestibility
2- Digestibility organic matter in dry matter
3- Metabolize energy



1395 30, 3 05l 8 > ol ool pole ltungyy 4yt 418

sl 35150 0,052 Jgan) col oas als s &) Cond
Ay diz s 374 4, 3/80 51 pH (P<0/05) Jls e LialS
9 Bud 1ol jlas 4 Cand )3 S PH I sl L jlos
4S 15905 odnlie (24) ) Ken ¢ & poY a3l (gyl> ime il
ol 5l 6 5VL 681 as el Sy STo)S g Jgers oS 5
25 g bl SaiSlee 510y ol 4 b o SGS
Aol e oS 5 9 el S as ol Jas o Baes
oo el Jyas 45 4508 ()55 (12) )\ San 5 55005
ST laiedy L pasen (ol 45 395 oo Il 5 LSy (slaasoS
ol sibojl ol gls Jbepl b (36) Sload 4dlis show 5 slud
938 S )15 a8 5,8 001, (10) ) Sen 5 ol
75 3715 o > Gy 5 oy )b (S gy (BLS (sla il
PH o o P S 03ls p 5ok il )5 11204
Ol @l 955 3 sime M oyl ds ST oy ialS | g3 Mo
153,515 48 39 (23) o) Sen 9 SIS ol b 58lge ¢ yiule]
Oy (pgedd o) (5l (sl il 31 oglea (539331
ole £S5 LS lilas 5 10805 40 o> Jgoss 5 S5tz
Ao g Giabojl ol gl 13985 3 sime BMS] oyl 45 3]
g sl LS loajulul s Y aisl w85
el ebgd o Lt s 3 3lud Jgtumo 45 o lopunnslS)lg s
E o o o3l «Sid 03le e e o PH Lils
Slajlosi s 3 O3 sk y1uSB g ol an ADF NDF
ooaln (2 Jgi)3,)m 39 g aals jlewi b 6l sine iglis Calise
2 kS Sloull (599581 | (6> sine 556 g (10) lSen
gy bl (39381.053,55 g 08 53 (sl el )l 2 92 (S5
pLS o9 = (PRO/05) ()l tme 131 )5 (g5l 4 oS
Sy sl 1 4S5 (peban (2 Jgia) cuils wals jlos & s
829 jl pLs cpiigyms (P<O/05) jls sxe Liol58l cel 150 2gS

00 103 924 &y oy

bt ooy isu 8 eSS D e (g pdias s [ED
5 5K g a3 # 5 ol 1€ty B S isy

&bl 34T g Slwstona
adsle (o Shy 5 lord Sy clislel ol @l
Pl )y S5 ds U ok SalS” Jo S 3 o0litol L o ghan
3 ol laebass ygeil 5l ookl b b, Sile duslie «ed S
sboosls Jdod g 4 jod (gl 0 plodl ooy Jloio] o
g g (330 SalS )b 51 (s i o5 5 Mg (slmassial b
13,5 oalaw] do S Jlais!
y=ptaite;
e oasi 131 Tt « S 5ele St ol laio Y]

@3 85U dgle lowd oS
I8 @) o)l adsle ol d S 5 by slaodh
0 3990 (giie dlge cawl od o3l i 1 Jgas )3 3,8 gl
3B bptalef] ol o 00 oozl &5 dbgle (plard S
351 as barye slaodls (384 23) 5)ls Jlgdpn ond 48l) @l )S
(2) Jois 3 )3 P phon s oS 5 1 (LS il
L aS sl lis (2) Joso 3 dg390 (slaodly .canl o o3l ol
Ol b oo (il gk PH (lise )3 S @y uilisl (335331
155 48 13l o LSSV ) (elogs Sl 2934 doay pH il
Iy ialS a y oue g 0ol iuli8l ) sl w j0 SVl
slmos S e dli 9581.(39) 555 o S5 g Sl
BH ialS 4ox5 55 5 S5 Vool 4y S0 0 i (o551
o3l 5 1 o3l it CoblB (cSTyg8 by eyl pliy 1535 oo shows
Sl 5 S g il gl (42) e il K5
pH (P<0/05) s o 2l el &) 5 4 5 Le150

(10,5 o 32) 535 b 5| 8 53 038 bgle o a8 5 - 1 Jga
Table 1- Chemical composition of fresh whole plant corn before ensiling

LSS 0Xe ) Jalowel LI

PESVARYES P pSgp ol 04945 5> Jglorals 8L S ool
ash Crude protein Acid detergent fibre Neutral detergent fiore  pH  Dry matter
6.30 8.35 24.37 51.65 5.43 31.13

il a poie Sid o3lo 10,227/91 gl )3 goliw 4
475 e carge PH ke (ol (il 93,5 o sl p15 g2
2 iy 4575 il 51(39) 25500 a5 )3 (g

ady Jlo ool bl osd 10,39/24 & 3558/29 5) pls
Cons pl5 g Glaljal csly uilul b oad 6yl Jos slajlos
Sgmgn Oll2gs b dme (Rl pl (Jg adaals leg 4



419

i gBaziuwlyd g (oloud oS 5 9 juw 0395 9 JUU 3 (RS gy (BLS bl il

ot b 5l (Sen¥e S b jlge esl P Sis
Ol el 4o 53 9 39 o0 gy 0S4 o5 slags S
P98l 0 WL e & Cuns s 5igy (P<O/05) )5 ine
5 sk 42 p 5 1100 5 150 (closlale o oS wigy il
105 jlag 4 Coms (Sigel a5 0 (POI0D) (gl ine 51
eel 150 2y asgy e 3 & syt (2 502) ol il
4 1213 5 SUissel o590 (P<O/05) jls —ino il S
100 29 ag oo ol 0k il w3 o p,5 Jue1/066
O U213 51 SUssel o905 (P<O/05) jls —ino Ll el
ool ecel 55150 05 ol ods yid sy p,S Jeel/075
2 25 ell039 & 1213 ) Sigal 59,5 (P<O/05) ls ine
By aS 1508 3155 (6) ol Sen 5 ey 1 i g
2 oIS o ool S 5 osimd St 5 (oS aigy il
390 (2 )3 p 5 (3000 ¢ Jlie i) o slo clale
CitS g ome 53 |y (Shiigel gy Clald iy oo )18 ooliz
dele JgS1glS ¢ dimd o (Bl (Bygp balyd o 4)bg
yme by S gy sl 3 g ySae 15 (slaclled oy S|

90 50

Clad g Cpmor o 58U dalyas sl (San gy e
&3SL ol s 09 plonl (eslidsleal oo oS sizng) 55,
JoSo i ) <8 Lo alawlyay o (S Vsleol collsd yiogMe
Cdlid (STy93 o3ls dy (b 0389 g (e (g
Jolye plas 3 Mgy 655 (A1) amd o 22lS1, StV
s o e ity (S Loga iy 4128
1 e i S 313 39y S e &S A8 e ol (41) Lol
ol 0 Mgy Salsrio clled  saitano 5 lo_uibul
5 930l it il o 5| s 1 g5 i sl 1S Lo el
gl gy o py5200 4l as ol 03,8 (3135 (2) oS
5 sodluss & (2l oy DM ggano pS5lS )3 530 5x)
9 S Fgl ¢ parsgnl sl g lgjgign JS ol cplidla oad 4]
153,5 5)155 (16) agr 5 cigmblinls am o GhalS |y pgadshad
o )lozd 0dimd S5 dlga 1 piny 2lani] suilty (sl Lo uilis] a5
Sl 5l pdm Aiblge bagnign (255 0)956d )b I (ol
iy JLb sl gSlse plo g oDy b Syt 5 Jgid
Yhais! 48 sy o plaiay (20) wins o STy by 51 islon
03s p S LS (slilis pyS Luol50 dale )3 ngS Ligy el

1 I . . z . R
0055 e 39,208 51 g )3 Pl pliansd oS5 (ALS slailsl 1= 2 Jos
Table 2- Effects essential oils on composition of corn silages after 256 days ensiling’

Oregano Cumin sweet orange
T o op) J&

Parameter Control Ethanol
b 100 150 50 100 150 50 100 150 SEM
Fehl Aals Jgbl
PH 3.80 3.77 379 375 3.74* 3.78 377 3.74* 3.78 380 376 0.01
Dry matter (%)

<ol 28.45 28.52 28.11 27.93 27.34 27.94 27.68 27.06 27.27 2744 27.13 .0.62
Neutral detergent fibre (%)
S edingd ) Jgloeel U 47.87 47.76 49.48 48.17 49.16 48.21 48.31 49.43 48.87 48.70 49.54 0.6
Acid detergent fibre (%)

- L 22.72 2272 2297 23.84 23.93 23.25 2327 24.01 2421 2312 23.61 0.46

Sl 04005 5> Joloxals LI
Hemicellulose (%)
RN 25.15 2436 26.51 24.32 25.22 2496 25.04 25.42 24.65 2557 2593 0.74
Organic matter (%)
Joske 93.72 9354 9194 93.26 92.21 92.90 92.17 92.41 93.30 93.81 93.86 0.68
Crude protein (%)
b s 8.29 827 844 890 9.24* 865 879 889 8.47 870 852 0.21
P OS9n
Ammonia-N (mg/dl)

LT e 1.21 1.23 1.16 1.07* 1.06* 1.20 117 1.03* 122 118 126 0.03
Slogel o
ASH(%) 7 7.7 7 782 7 69 6.19 6.13 0.68
o usls 6.28 6.46 8.06 6.73 .78 .09 .8 .58 6. . . .
Ether extract (%)
R 1.57 1.62 158 170 1.66 173 156 1.70 161 168 177 0.08

(P <OI05) sislyigo o gime BMES) (sl igsy o > o i By b (clo s iles

! Mean with different alphabets are statistically different (P< 0.05).
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Table 3- Effects of essential oils on gas production parameters after 256 days ensiling®
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! Mean with different alphabets are statistically different (P< 0.05).
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® Fractional rate constant of gas production

* Organic matter digestibility
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®Short chain fatty acids

" Digestibility organic matter in dry matter
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Figure 1-- Effects of essential oils onTemperature changes of corn silage.
Essential oil treatment means marked with a symbol differ from control (P<0.05).
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Table 4- Effects of essential oils on degradability coefficients of dry matter after 256 days ensiling*
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Introduction This study was conducted to evaluate the effect of essential oils of oregano, sweet orange and
cumin on chemical composition, parameters of gas production capacity, aerobic stability and degradability of
dry matter corn silage carried. Secondary metabolites such as essential oils have antimicrobial properties that by
adjusting ruminal fermentation in ruminants to improve the use of nutrients. Oils or extracts of medicinal plants
studied could be a viable alternative to lonophores and antibiotics. While improving energy efficiency and the
use of nitrogen in the rumen and reduce the production of methane and nitrogen excretion as environmental
pollutants, antibiotic resistance in human pathogens reduced to its minimum Essential oils may be used in
ruminant nutrition because silage and rumen fermentation depends on the microbial activity that can be affected
by essential oils. Studies show the effects of essential oils on different processes in the rumen. The positive
effects of antimicrobial essential oils has led the researchers sought to evaluate the potential of these materials
are for controlling and improving rumen fermentation as a method of improving feed efficiency . Given that the
effective range of essential oils and their compounds are widespread and many of them have still not been
studied, this study was to evaluate these essential oils on ruminal fermentation parameters.

Materials and Methods Corn forage was harvested at 30 to 31% of dry matter (DM) content and chopped
with a forage harvester to a theoretical of 50, 100 and 150 mgeEOkg—1 DM. To determine dry matter, crude
protein, crude fat and ash from the recommended methods AOAC (1990) was used. As well as to determine
neutral detergent fiber (NDF) and acid detergent fiber (ADF) of Van Sousse and colleagues Van Soest et
al.,(1991) were used. ADF was also the hemicellulose length of 1-2 cm. Essential oil (EO), Cumin (CUM),
Oregano (ORE) was dissolved in 0.5 v/v aqueous ethanol and sprayed onto the forage at a rate of 5.56 mL kg—1
silage. The oils were applied to the forage to achieve final concentrations fraction of NDF (Chaves et al., 2012).
The concentration of ammonia nitrogen were determined using the method Mu and by device (Kjeltec Auto 1030

Analyzer Tecator). Measurement parameters gas production with the method Menke and. Steingass (1988).
Estimates OMD and ME According to equations (Makkar. 2004) were determined. Estimation of short chain
fatty acids according to equation Gottschalk (1986) was determined. Determine the parameters of degradability
matter in samples studied was by proposed equation Orskov and I. McDonald (1979). The data was analyzed
considering a completely randomized design.

Results and Discussion The pH of corn silage treated with oregano 150 and cumin 150 decreased in
comparison with control treatment significantly (P<0/05). Treatment Oregano 150 had a more crude protein than
the control treatment (P<0/05). Treatments Oregano 100, Oregano 150 and cumin 150 decreased ammonia
nitrogen concentration compared to control treatment(P<0/05). treatments Oregano 100, Oregano 150 and sweet
orange 150 increased gas production parameters part of fermentable than control treatment
significantly(P<0/01). Treatments Cumin 50, cumin 150 and .sweet orange 150 decreased part of fermentable
than the control treatment significantly (P<0/01). Treatments Oregano 100 was also increased rate constant of
gas production (P<0/01). However Oregano 50 and sweet Orange 50 reduced gas production rate constant
(P<0/01). Oregano 100 and 150, increased short-chain fatty acids, metabolizable energy and digestibility organic
matter compared to the control treatment significantly (P<0/01). Cumin 100 and 150 decreased the digestibility
of dry matter, organic matter, short-chain fatty acids and organic matter digestibility in comparison with control
significantly (P<0/01). Silages treated with cumin 150, 100, oregano 150, 100 and orange 150 had greater
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aerobic stability compared to the control treatment (P<0/01). Corn silage dry matter degradation in in vitro was
not affected by the different treatments. In general, the addition of Oregano essential oil to corn silage produced
more gas. In general Add oregano essential oil to corn silage produced more gas. Oregano essential oil also has
the ability to produce gas, energy metabolism, short-chain fatty acids, organic matter digestibility of dry matter
and organic matter digestibility higher compared to the control group. It seems that the essential oil of oregano
has been able to protect ensile well of nutrients in the process.
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