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Table 1- Ingredients and chemical composition of experimental diet fed to Arabi sheep’s

SHea 3 4*;)-’
Ingredients ¢
Alfalfa hay aai g 30
Corn &3 wils 21
Soybeans meal L g dllais 12.35
Barely sa 355
Limestone saf 0.40
Salt sa 0.25
Vitamin and mineral supplement Juslis g- Juse Jass 0.5
Total ¢ gane 100
Chemical composition (%0) (s y9) b cus 3
NDF 533 ouis g ya J glaols SLall 20.75
ADF (susial o gadi yu J glaols LI 15.83
Organic matter J7ssls 97.97
Crud protein ala (i g 16.5
2.75
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Table 2- Gas production of wheat straw and soybean meal incubated with rumen fluid of sheep fed with diet
containing myrtle plant

Stasi T e ko) S g Jailiy s il slao) SIS walgi £ 50
Treatment [(EF-ENPRTPIPR S WY (el
Potential of gas production Gas production rate (mL/h)

(mL/300 mg DM)

Wheat straw auis ols

Diet without myrtle s, 5 ;9as 0 yaa 99.94° 0.020°
Diet containing myrtle a9 s 9la 0 2o 106.872 0.0282
SEM? 3.84 0.002

P-value 0.307 0.24

Soybeans meal L g dlaas

Diet without myrtle s, g6 ¢y gas 0 2 106.87° 0.028°
Diet containing myrtle a9 s 9la 0 2 158.13¢2 0.041#
SEM!? 5.19 0.0036

P-value 0.0004 0.048

(P<0.05) wi,lo Zoue b Hlo e A (o liwaals G ga slols sluel o sin 5o Lo da Sl o luslical gUsa :SEM
SEM: Standard Error of Means. Means within the same column with different superscript letters differ significantly
(P<0.05)



w9 d)lj..\o.’xo )9 GlL@ YFA

(s oule a8 (haa ¥ov yu ial lus) 39590 0LiS (s 9las 0 puan Ly 0wl dadds (luiden oS daaseli aalo b ok ds 9 b g allalis g auiS ols™ 518 aal g Wig ) ¥ Jgua
Table 3- Kinetic of gas production” of wheat straw and soybean meal incubated with rumen fluid of sheep fed with diet containing myrtle plant (mL/300 mg DM)

Time (h)
(@) e Wheat straw Soybean meal
9080 D9 o 9,90 9l o 9590 09 0 9,90 9l o
Diet without myrtle Diet containing myrtle Diet without myrtle Diet containing myrtle
e SR I sl g8 G i s S et G raaijls Gl algona e jls IS sl g8 ey
Cumulative  Proportion of  Cumulativ  Proportion of Cumulativ  Proportion of Cumulativ  Proportion of
gas gas production e gas gas e gas gas e gas gas
production production production
0 0 0 0 0 0 0 0 0
2 5.25 6.23 11.25 11.6 11.25 11.16 15.5 9.98
4 6.25 1.18 12.5 1.24 12.5 1.24 215 3.86
6 9.95 4.39 17.75 5.21 17.75 521 35.75 9.17
8 12.75 3.32 215 3.72 215 3.72 45 4.66
10 16 3.85 25.25 3.72 25.25 3.72 53.75 5.63
12 22 7.12 30.75 5.45 30.75 5.45 64.25 6.76
24 40.25 21.66 52.25 21.33 52.25 21.33 91 17.23
48 64.75 29.08 79.75 27.29 79.75 27.29 136.75 29.46
72 75.5 12.75 92 12.15 92 12.15 147.75 7.08
96 84.25 10.38 100.75 8.68 100.75 8.68 155.25 4.83

* Subtracting gas production in each time from its previous time divided by total gas produced

sl 55 S S  aaea w5 el 51 e 5o 8 a5 Juslas
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Table 4- Fermentation parameters of wheat straw and soybean meal incubated with rumen fluid of sheep fed
with diet containing myrtle plant

Jtass ps bl JTesls (agySseouss eugiglesily  oylgnaias
Treatment S oauk puan (pSlso) 9 sSe0 o
HpSsks)  (pSsks)  Microbial (s ) cell
biomass (m ‘s wall
(il oLse Truly (mg) Efficiency degradation
PF (mg dlgestgd _ of _ (%)
er mL) organic microbial
P matter (mg) biomass
(%)
Wheat strawauis ols
Diet without myrtles  ga § 9as 0 j1a 7.91 159.25 114.15 71.82 29.58
Diet containing myrtle gl o o
7.83 195.7 141.25 72.18 30.30
X
SEM!? 0.385 10.01 5.40 1.28 1.28
P-value 0.89 0.123 0.071 0.863 0.834
Soybeans mealLs e alais
Diet without myrtles, ge ¢y gus oy 9.012 223P 168.55° 75.58 61.20
Diet containing myrtle gl o s
6.99° 284.852 194.652 68.40 67.60
SX o
SEM! 0.328 7.33 2.18 1.46 3.59
P-value 0.0489 0.027 0.013 0.074 0.334

(P<0.05) il oS b Jla ae BYEAT (o liaaals By a slola slael o sic 5 5o da b o lwslicl sUka :SEM
SEM: Standard Error of Means. Means within the same column with different superscript letters differ significantly

(P<0.05).
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Table 5- In vitro digestibility of wheat straw and soybean meal incubated with rumen fluid of sheep fed with diet
containing myrtle plant

JLMS (MJJ) S suls M C\:\-L.i@
Digestibility of dry matter (%)

Treatment

53 Jotaels Ll 4k culls
(w0 y9) (S o0 gl
Digestibility of NDF (%)

Wheat straw auis ols
Diet without myrtle s, ga (903 0 32

Diet containing myrtle s, gs s gls 0 432

SEM!?

P-value

Soybeans meal L g dlais
Diet without myrtle s ga (903 0 32
Diet containing myrtle s, gs s gls 0 412

SEM!?

P-value

43.94° 73.73
50.442 88.332
0.936 3.12
0.0027 0.297
77.63° )
85.952 )
0.484 )
<0.0001

(P<0.05) il oS b Jla ae BYEAT (o liaaals By a slola slael o sics 5 5o da Kb o lwslicl sUka :SEM
SEM: Standard Error of Means. Means within the same column with different superscript letters differ significantly

(P<0.05).
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Table 6- Effect of different levels of myrtle essential oil in diets containing 30% forage and 70% concentrate on
fermentation parameters and gas production

ol wlgh iy B aslsi g gl Wilgliosls  glandly  (ogsSsecuss oylgnaias
sho)(a) Slele)iS e SasE eadada eagiie  (pSele) ool
Treg;f;;ent JSRIRY (sl pSsbe)  (pSate) e Microbial N
sals a S cle  Rateof gas 9 Truly (30,3) (ma) degradation
.. production ) digested Effici Y
(sS85 (mL/h) (A organic |<;|fency (%)
Potential PF (mg matter : :
of gas per mL) (mg) m!croblal
- biomass
production (%)
(mL/300
mg DM)
Control sals 133.32 0.081° 3.27° 217.72 0.5062 110.452 82.332
0.05 115.9° 0.064° 4.320 204.32 0.4882 99.8? 58.33P
0.1 109.8° 0.070° 4.47° 187.2° 0.5022 94.25° 63.10°
0.15 111.5° 0.069° 4.43? 118.15¢ 0.325° 38.4° 57.3°
SEM? 5.05 0.0026 0.235 3.79 0.0318 7.005 2.60
P-value 0.024 0.005 0.059 0.0002 0.0003 0.0064 0.071

(P<0.05) iyl ,Z0uS b yla me BYERT (liaaals (B g 5a (shola slael 5 sicn s 5o da Kb o luslic sUaa :SEM
SEM: Standard Error of Means. Means within the same column with different superscript letters differ significantly
(P<0.05)
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Table 7- Effect of different levels of myrtle essential oil in diets containing 30% forage and 70% concentrate on Kinetics of gas production” (mL/300 mg DM)

Time (h) Wheat straw Soybean meal
(casle) oo
9080 D9 o 90 Gyl o 9380 G902 990 9l o
Diet without myrtle Diet containing myrtle Diet without myrtle Diet containing myrtle
xadd H8 B xaad 58 O ual g8 ey xaad 58 O ual g8 s xad Hl8 B8 aal g S
Cumulative  Proportion of  Cumulative Proportion of Cumulativ  Proportion of  Cumulativ  Proportion of gas
gas gas production gas gas production e gas gas production e gas production
0 0 0 0 0 0 0 0 0
2 14.75 10.68 17 13.90 14.75 12.77 15 12.76
4 29.25 10.5 31 11.45 26.25 9.95 27 10.21
6 435 10.32 44,75 11.24 39 11.03 39.25 10.42
8 55.75 8.87 57.25 10.22 50.25 9.74 50.25 9.36
10 66.25 7.60 68 8.79 58.5 7.14 59 7.44
12 75 6.34 75 5.72 64.5 5.19 65.25 531
24 95.5 14.85 90.5 12.67 81 14.28 81.75 14.04
48 124.75 21.19 110 15.95 102.75 18.83 104.25 19.14
72 1315 4.89 115.75 4.70 109 5.41 110.5 531
96 138 4.71 122.25 5.31 1155 5.61 117.5 5.95

35 S IS 5o a0 a3 ole) 51 Gled 5 SIS w3 Juslss

" Subtracting gas production in each time from its previous time divided by total gas produced
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Introduction: Medicinal herbs such myrtle leave are used in animals, and secondary metabolites of
them alter rumen fermentation in livestock. Essential oils of myrtle leaf are containing terpinolene,
cineole, linalool, terpineol and linalyl acetate. Also there are phenolic acids such as gallic acid,
vanillic acid and ferulic acid; tannins such as galotannin and flavonoids such as myrcetin, catechin
and quercetin in myrtle oil. Myrtle leave was used traditionally in the treatment of bronchitis,
sinusitis, diarrhea and hemorrhoids. The studies showed that myrtle essential oils are used greatly as
a food preservative. Also researchers reported that secondary metabolites of medicinal plants have
hypoglycemic properties and reduce cholesterol and other blood lipids. There is rare information
about using of myrtle leaf in livestock nutrition. Therefore, purpose of this experiment was to evaluate
the effect feeding of myrtle leave on the gas production characteristics and fiber digestion and protein
in Arabi sheep and effect of myrtle essential oils on gas production parameters.

Material and methods: In this trial, 8 Arabi sheep (about 9 months’ age and average weight 23+1.5
kg) were used and fed with diet without myrtle leave and diet containing 0.4 percent myrtle leave in
diet 70:30 concentrate to forage for 30 days (4 replicates per treatment). In the end of experiment,
fermentation parameters, gas production and in vitro digestibility of wheat straw and soybean meal
with rumen fluid of sheep’s fed with experimental diets were measured. Rumen fluid was collected
from animals before the morning feeding. About 200 mg sample (1.0 mm screen) incubated in 100
ml vials with 35 mL buffered rumen fluid under continuous CO3 reflux for 2, 4, 6, 8, 10, 12, 16, 24,
48, 72 and 96 h, in a water bath maintained at 39°C. Cumulative gas production data were fitted to
the exponential equation Y=B (1—e—"), where B is the gas production (mL) from the fermentable
fraction, C is the rate constant of gas production (mL/h), t is the incubation time (h) and Y is the
volume of gas produced at time t. Partitioning factor (PF), microbial biomass and truly digested
organic matter was calculated by Makkar and Becker. For determination of partitioning factor at the
end of each incubation period, the content of vials was transferred into an Erlenmeyer flask, mixed
with 20 mL neutral detergent fiber solution, boiled for 1 hour, filtered, dried (in oven at 60 °C for 48
h) and ashed. In the second trial, the effect of different levels of myrtle essential oils (0, 0.05, 0.1 and
0.15 mL) in diet 30% forage and 70% concentrate on gas production parameters was measured by
gas production method. Essential oils of myrtle leaf were taken by clevenger.

Digestibility of dry matter and NDF of samples (wheat straw and soybean meal) were determined
using tilly and terry method. Rumen fluid was collected from animals, and were mixed with
McDougall buffer in a ratio 1:4. After gasifying with CO2, tubes were incubated at 39 °C. After 48 h
of fermentation, 6 mL of 20% HCI solution and 5 mL pepsin solution were added and the incubated
for 48 h, simulating post-ruminal degradation. After incubation, the residual substrates of each tube
were filtered and used to determine digestibility of DM and NDF.


mailto:Mohammadabadi@ramin.ac.ir

Ay de;)b&m;‘.ﬁLlﬁ5Muuw)auiu.ublgﬁ)sﬁbw&))):]

The obtained data were analyzed in a completely randomized design using the General Linear Model
(GLM) procedure of SAS software, version 9.1. The Duncan multiple range test was used to compare
means at P< 0.05.

Result and discussion: The results showed that no significant difference between treatments was
observed in gas production potential of wheat straw, but gas production potential of soybean meal
with rumen fluid of animals fed with myrtle leave after 96 hours’ incubation (158.13 mL/hour)
increased (P<0.05). The gas production rate of wheat straw and soybean meal increased by myrtle
leave (P<0.05). Fermentation characteristics (partitioning factor, truly digested organic matter and
microbial biomass) of wheat straw were not affected by experimental treatments, but the partitioning
factor, truly digested organic matter and microbial biomass of the soybean meal in animals fed with
myrtle leave was higher in compared with control treatment (P<0.05). On the base of second
experiment, using different levels of myrtle essential oils in diet significantly reduced gas production
potential and rate and truly digested organic matter in comparison to the control treatment but PF
significantly increased (P<0.05). Other parameters did not affect by levels of myrtle essential oils. It
seems the inhibitory effect of essential oils on rumen microbial fermentation and decrease of digestion
and gas production because of high content of active matters of essential oil in compared with myrtle
leave, but increasing of gas production by inclusion of leave in diet refer nutrient availability of myrtle
leave for microorganisms. The researchers reported cineole, alfa-pinen and tannins of myrtle essential
oils caused to inhibition of microbial enzymes and decrease fermentation. Tannins can reduce
microorganism adhesion to nutrients, inhibit microbial activity which have negative effects on
fermentation and methane production.

Conclusion: According to the result, it appears that inclusion 0.4 % myrtle leave in diet increased
gas production and digestibility of NDF in Arabi sheep. But, myrtle essential oils levels significantly
reduced gas production, fermentation and digested organic matter.
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