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

&) 4l 21
Corn seed

by i 12.35
Soybean meal

> 35.50
Barley

Sl 0.40
Limestone

-~ 0.25
Salt

Owelzg g (e dlge JoSo 050
Mineral and vitamin supplement
Metabolizable energy (Mcal/kg)

S odiagd y> ool LI 20.75
Neutral detergent fiber (%)

Sl 32255 53 J3lonals G 15.63

Acid detergent fiber (%)

ol 97.97
Organic Matter

P o 165
Crude protein (%)
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Table 2- Chemical composition of the myrtle leaves (% DM)
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Myrtle leaves DM Ash ADF NDF CP Tannin
25.36 2.2 27.32 55.04 16.29 4.98
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Table 1- The effect of different levels of myrtle leaves on in vitro fermentation parameters and gas production
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Treatment 295 biomass (055 o) 25 S - Gas production  Potential of gas
Microbial (mg) Truly digested (= rate (mL/h) production (mL)
biomass organic matter Partitioning
efficiency (%) (mg) factor (mg/mL)
Control 0.614° 150.95 245.75 8.742 0.034 68.39¢
0.2 0.547° 143.50 262.05 5.74b 0.039 79.73
0.4 0.748? 199.65 266.75 5.18° 0.044 97.79?
0.6 0.763? 177.55 232.60 7.922 0.036 61.724
SEM 0.022 16.68 16.68 0.501 0.003 1.93
P-value 0.013 0.210 0.523 0.019 0.173 <0.0001

(P<<-140) 35yl (o)l me BB (gylol s 51 alitio et Bgyn gyl dlael g o 4 s Sl 3,15kl glas? SEM
SEM: Standard error of means, Means in columns with differing superscripts are different (P<0.05).
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Figure 1- Kinetic of gas production of experimental diets containing different levels of myrtle leaves before feeding
myrtle to sheeps
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Table 5- In vitro digestibility of diets containing different levels of myrtle leaves

oo D g 53 Jolomo AU b Cuill SUiS a3bo i Culsld

Treatment
NDF digestibility DM digestibility

Control 61.95% 84.842

0.2 67.60% 84.972

0.4 72.312 87.50°

0.6 59.25¢ 83.742
SEM 241 1.15
P-value 0.01 0.005

(D<A120) Syl gyl gime BB (g)lal s 51 aliio put B> (sl dlael gty 53 o Sile 3,05kl slas :SEM
SEM: Standard error of means, Means in columns with differing superscripts are different (P<0.05).
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Table 6- Feed intake, average daily gain and feed conversion in sheep fed with diet containing myrtle leaves
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PP R S 34941 43523* 602  0.009
Crude protein intake
2 O S 6296 5653 249  0.209
Crude protein of fecal
(£,5) &35, 0o Ll 133.00 186.00 2591  0.537
Daily weight (g)
Shot s e 472 378 0242  0.265

FCR
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SEM: Standard error of means, Means in rows with differing superscripts are different (P<0.05).
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Table 7- Digestibility of nutrients in experimental diets
390 S 03l 0,5 sl 3590

SEM  P-value

(g DM/d) Control  Myrtle
Sais oolo
7797 7967 0.678 0.161
Dry matter
o odle 7802  79.69 0675 0.167

Organic matter

(S 000 9ub )3J9l.>mb Ul 76.62

Neutral detergent fiber

&l 0y gu )3J91.'>mlj Ul 66.38

Acid detergent fiber

Pl& 9 81.28b

Crude protein

79.628 0.702  0.037

67.95 1.02 0.363

87.012 0.881  0.044
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SEM: Standard error of means, Means in rows with differing superscripts are different (P<0.05).
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Table 8- Population and morphology of rumen protozoa (cell per mL rumen x10%) of sheep fed with myrtle leaves

sloss poudgkyd  posudghudgil  egrdgll  (SgSwsr Sl T9ieg s JSCunen
Treatment  Diplodinium  Eudiplodinium  Entodinium  Ophryoscole  Total protozoa

2% 1.375 0.125
Myrtle
aald 1.875 0.375
Control
SEM 0.205 0.205
P-value 0.108 0.405

0.75 0 2.250

0.5 0.25 3.000
0.258 0.115 0.831
0.505 0.148 0.534

(P 1+8) 55yls 6yl ime BMS] o)Ll JLa5 J) asbio b gy (sl el g ym 53 daSibie 3 ikl sl :SEM

SEM: Standard error of means, Means in columns with differing supe

rscripts are different (P<0.05).
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Table 9- Different species of rumen protozoa (cells per mL rumen x 10%4) of sheep fed with myrtle leaves

“g ) 9359 ol 2% SEM  P-value
Species Protozoa Control  Myrtle
 peilole pprnshed 0625 0625 0375 100
Diplodiniummonacanthum
| Parselyise ook 1.00 0500 0.298  0.256
Diplodinium monolobosum
bedsles S ok pashe 000 0250 0.115 0.148
Diplodinida Diplodinium polygonale
oY pardpshe 0125 000 0088 0.334
Diplodinium labatum
ol psioshed 0.00 000 0088 0.334
Diplodiniumflabellum
s P ks 0125 0.125 0.088 0.334
Eudiplodinium bovis
sk 0/250 000 0.088 0.334
[RWTRIRYS| Eudiplodiniumdilobum
Eudiplodinida pols) prciskes 0425 000 0176 0.334
Eudiplodinium rostratum
#2755 o325 0125 0250 0.97 0.661
Entodinium caudatum
Dby o5l 0125 0375 0205 0.405
Entodinium dubardi
beegsl P27 YL, s 0125 000 0088 0.334
Entodinida Entodinium rectangulatum
Catitaxed 0250 0125 0115 0.148
Entodiniurn nanellurn
besSlpSiss 31 oSSl 31 0125 000 0121  1.00
Ophryoscolexina Ophryoscole

(P<e1+0) 35,0 (g Iy xe AW (glal Jlas 5| alitio e gy gyl Slacl Jlaws yo 55 oSSl 3 ikl (sls :SEM

SEM: Standard error of means, Means in rows with differing superscr

ipts are different (P<0.05).
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Table 10- Fermentation parameters in the rumen of animals fed experimental diets

Treatment Ammonia nitrogen (mg /100 ml)

el 16.05° 6.20
Control

o 8.20" 6.57
Myrtle

SEM 0.708 0.379
P-value <0.0001 0.510

(P<140) 35l (ol sime BM] ()lol (a5 5| aliiapue gy (slyld shael gty 3 o pSSle 3kl (sllas :SEM
SEM: Standard error of means, Means in rows with differing superscripts are different (P<0.05).
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Table 11-Blood metabolites of sheep fed with diet containing myrtle leaves (mg/d)

. o - Jgyals’ 059!
s . * cT s P9 Cholesterol (mg /dL)  Urea (mg/dL)
Treatment  Triglycerides (mg/dL) Glucose (mg/dL)

Jals

19.252 100.502 46.75 38.872
Control
290 14,75 97.75 45,50 30.220
Myrtle
SEM 0.381 0.489 0.395 0.677
P-value 0.0003 0.0073 0.0667 0.0001

(P<<-140) 35yl ()l ime BB (g loylas 31 alitio pé Bgyn gyl dlsel ygia o 45 dlon Sl 3,5kl ¢t :SEM

SEM: Standard error of means, Means in columns with differing superscripts are different (P<0.05).
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Introduction: Myrtle is from Myrtaceae family with scientific name, Myrtus communis. Myrtle leaves
mainly containing terpynolen, cineol, linalool, terpineol and acetate lynalyl. Also including the active ingredients
as phenolic acids such as galic acid, vanillic acid and ferulic acid, tannins such as galotannin and flavonoids such
as, myrcetin, catechin and quercetin. Many plants synthesis secondary metabolites that have antimicrobial
activity, regulation of ruminal fermentation and subsequently improve nutrient intake. Information on the use of
myrtle leaves in ruminant nutrition is rare, so this experiment was designed to investigate the effect of myrtle
leaves on digestion, some blood and rumen parameters and protozoa species in Arabi sheep.

Materials and methods: At first step, the appropriate level of myrtle leaves between the levels 0.2, 0.4 and
0.6 % with diet 70:30 concentrate to forage was determined by in vitro methods (gas test and tilly and terry
method). Rumen fluid was collected from sheep 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 CO; reflux for 2, 4, 6, 8,
10, 12, 16, 24, 48, 72 and 96 h, at 39°C. Cumulative gas production data were fitted to the exponential equation
Y=B (1-e-%). Partitioning factor, microbial biomass and truly digested organic matter was calculated. 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 ash. Digestibility of dry matter and NDF of samples 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 COg, 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.

At the second step of experiment, the appropriate amount of myrtle leaves; 0.4 %; was used in feeding 8
Arabi sheep (23+1.5 kg) for 30 days. In the end of experiment, feed intake, digestibility, protozoa morphology,
some blood metabolites and rumen parameters were measured. Data were subjected to analysis as a completely
randomized design using the General Linear Model (GLM) procedure of SAS. version 9.1. The Duncan multiple
range test was used to compare means at P< 0.05.

Results and Discussion: The results of in vitro step showed that the best fermentation, gas production and
digestibility were for 0.4% the myrtle leaves. On the base of the result of in vivo step, using of myrtle leaves had
not any effect on dry matter and organic matter intake (P>0.05). Treatment containing myrtle leaves had the
highest protein intake in compared with control treatment (P<0.05). Digestibility of crude protein and NDF in
diet with myrtle in comparison to control significantly increased (P<0.05). But there was no significant
difference between the dry matter, organic matter and ADF digestibility of sheep’s (P>0.05). Protozoa
population was significantly not affected by inclusion myrtle leaves in the diet (P>0.05). Ammonia levels in
diets treated with myrtle (8.29) significantly reduced in compared with the control (16.5) (p<0.05). The myrtle
leaves treatment decreased triglyceride and blood glucose of sheeps (P<0.05). Factors such as period of
adaptation to medicinal herbs and interaction with other dietary components and their amounts in the diet, can
influence the amount of dry matter intake. Essential oils according to chemical structure, resources and activities
have different effects on rumen fermentation and animal performance. The negative effect of active ingredients
of medicinal plants on ammonia-producing bacteria caused to decrease of rumen ammonia production, also
reducing protozoa and swallowing of bacteria that can be other reason for ammonia decrease. Polysaccharides,
flavonoids, glycoproteins, polypeptides, steroids, alkaloids and pectin in plants such as myrtle can justify the
hypoglycemic properties of these plants. Medicinal plants and their extracts are effective in reducing blood
cholesterol and other lipids. It is reported essential oil reduces pH of intestinal tract through production of
degrading enzymes of bile, also inhibit the activity of HMG-COA enzyme.

1, 2 and 3- M.Sc. Graduated Student, Associate Professor and Assistant Professor, respectively, Department of Animal
Science, Faculty of Animal Science and Food Technology, Agricultural Sciences and Natural Resources University of
Khuzestan, Ahwaz, Mollasani, Iran

(*- Corresponding author email: mohammadabadi@ramin.ac.ir)



YPO glaesi g 95 slamiul 5y (s pdumad p 390 Sy il

Conclusion: According to the results, it seems 0.4 % myrtle leaves has beneficial effects on digestibility and
can reduce blood glucose and triglyceride; therefore, maybe it can be used as an herbal supplement in Arabi
sheep diet.

Keywords: Arabi sheep, Blood factors, Digestibility, Myrtle leaves, Protozoa






