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<

<

Loy (sloilsilio hilefl slo oy
Plasma metabolites Experimental diets P-value

Alfalfa 5% BP! 20% BP SEM treat time Treat x time

S5 10.0 10.0 10.0 10.0 0.002 0.002 0.002

Glucose (mg/dl)

oo sl oygl 59550 10.0 10.0 10.0 10.0 0.002 0.002 0.002
BUN (%)?

a5 giel @l lo] 10.0 10.0 10.0 10.0 0.002 0.002 0.002

AST (U/L)}
il gt Y] 10.0 10.0 100 10.0 0.002  0.002 0.002

ALT (U/L)*
s s b S50y 10.0 10.0 100 10.0 0.002  0.002 0.002

LDL (mol/L)¢

(P<0.05) 125l o ls (ine ] gy S e y& By b s o (ol (pSiln
o b e b Sido o By ) 2 sl (S

Means within same row with different superscripts differ (P<0.05).
'By-Products were used instead of alfalfa in 5 and 10 % based on dry matter intake.
2Blood urea nitrogen

3Aspartate Aminotransferase

4Alanine Aminotransferase

SLow density lipoprotein
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Introduction: Dried forage has long been used as a traditional method of storage of forage feedstuffs.
However, the need to postpone forage harvest until maturity in order to obtain more dry matter reduces its
digestibility. Adverse weather conditions can lead to loss of nutrients and overall decline in the nutritional value
of dried fodder. One of the methods that is somewhat less dependent on climate conditions and used by ranchers
to maintain plants. The product of fermentation under anoxic and acidic conditions is called silage. During forage
ensiling due to the activity of lactic acid producing bacteria and in anaerobic conditions, water soluble
carbohydrates in forage are converted to predominantly lactic acid acids, which reduce the pH and protect the
forage against microbial spoilage. Corn as a plant with high production capacity and adaptability in most parts of
the country can play an important role in providing forage to livestock, especially in winter. One of the main
concerns in the preparation of a good silage is the rapid decrease in silage pH in the shortest time. Hay pH at
harvest time is between 6 and 7 and after the incubation period with proper fermentation, pH can be equal to or
less than 4, which this reduction in pH is due to production of lactic acid and other organic acids by bacteria.
Accelerate the reduction of pH by adding lactic acid bacteria in food is very important to minimize depreciation.
Recent studies have shown that inoculation with Lactobacillus buchneriinhibits yeast growth and reduces the
susceptibility to aerobic spoilage of various ensiled forages. This study was conducted to determine the effect of
EM (containing yeast an lactobacillus) and Lalsil containing lactobacillus buchneri inoculants on chemical
composition, fermentation profile and degradability of corn silage.

Materials and Methods: This research were carried out to investigate the Effects of Different Biological
Additives on Fermentation and Chemical composition of corn silage by using 2 experiments (Chemical
composition assay, gas production) in a completely randomized design. The latest experiment was performed in a
completely randomized design with 4 different treatments in three replications. The corn forage was harvested at
the dough stage and then crushed by a chopper. The silage were kept at room temperature for 90 days. Dry matter,
organic matter, crude protein, insoluble fiber in acidic and neutral detergent, lactic acid content, water soluble
carbohydrate, ammonia nitrogen concentration and total volatile fatty acids, pH were measured with 3 replicates.
The four various treatments in the running order incorporated as: 1. control (without any inoculant), 2. Corn silage
treated with bacterial additive Lalsil 1.8x10% CFU/g fresh forage (include lactobacillus buchneri), 3. Corn silage
treated with bacterial additive at 0.02 percent, and 4. Corn silage treated with bacterial additive at 0.04 percent (at
fresh weight). Crops were ensiled in triplicate laboratory mini soils for 90 days at room temperature. The results
were analyze using SAS (2002) software with GLM procedure and using of Duncan’s test for comparing the

averages (at 5% level).
Results and Discussion: The results showed that the additive of the different Biological Additives used had
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the potential to positively change the chemical composition of corn silage. Treating corn silage with Lalsil and
EM caused a significant decline in pH in comparison to control treatment (P<0.001). Supplementation of additives
significantly increased dry matter content of corn silage (P <0.05). Statistical analysis of data from this experiment
on corn silage pH showed that addition of Lalisil and EM significantly decreased corn silage pH (P <0.05). Also,
the addition of EM to corn silage in 0.02 percent of supplementation had no significant difference with a control
treatment. The EM treatments caused a significant decline in lactobacillus population in relation to Lalsil
treatments (P<0.05). Experimental treatments in relation to control and the other treatments. Addition of Lalsil
and EM to corn silage had no significant effect on neutral detergent fiber (NDF). Treating corn silage with Lalsil
and EM caused a significant decline in pH in relation to control treatment (P<0.05). The lowest pH is related to
inoculated bacterial treatment. Addition of Lalsil and EM had no significant effect on insoluble fiber in neutral

detergent and acid detergent fiber. Lalsil additive reduced the amount of crude protein in the silage. The EM
treatments caused a significant decline in lactobacillus population in relation to Lalsil treatments (P<0.05). DM
disappearance was lower in EM treatments in at any level of supplementation in the early hours of incubation in
relation to control treatment (P<0.05) as well as adding of Lalsil significantly reduced the DM disappearance
(P<0.05).

Conclusion: Adding different biological additives to corn silage reduces pH and can improve the aerobic
stability, quality of corn silage in laboratory silos by altering the availability of water soluble carbohydrates.

Keyword: Biological additives, Chemical composition, Corn silage, Effective microorganisms, Fermentation,
Lalsil
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Table 1- Effect of Lalsil and EM on Chemical Properties of corn silage (DM %)
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Treatments-Control: control (without any inoculant), Lalsil: corn silage treated with bacterial additive Lalsil fresh (include
lactobacillus buchneri), EML: corn silage treated with bacterial EM (EM contains lactic acid bacteria and yeast) additive at
0.02 percent, EMH :corn silage treated with bacterial EM additive at 0.04 percent (at fresh forage)
2Chemical composition: DM, dry matter; CP, crude protein; CA, crude ash; NDF, neutral detergent fiber; ADF, acid detergent

fiber;

Means within same column with different superscripts differ (P<0.05).
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Table 2- Effects of additives bacterial and EM on corn silage fermentation profile

Treatments® 2 3
o NHs-N WSC
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Treatments-Control: control (without any inoculant), Lalsil: corn silage treated with bacterial additive Lalsil fresh (include
lactobacillus buchneri), EML: corn silage treated with bacterial EM (EM contains lactic acid bacteria and yeast) additive at 0.02
percent, EMH :corn silage treated with bacterial EM additive at 0.04 percent (at fresh forage)

2NH3-N: ammonium nitrogen, WSC: water soluble carbohydrate.

Means within same column with different superscripts differ (P<0.05).
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Table 3- Gas production at different times (Ml per 300 Mg of dry matter) in corn silage under the influence of various microbial

additives
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Treatments-Control:
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control (without any inoculant), Lalsil: corn silage treated with bacterial additive Lalsil fresh (include

lactobacillus buchneri), EML: corn silage treated with bacterial EM (EM contains lactic acid bacteria and yeast) additive at 0.02
percent, EMH :corn silage treated with bacterial EM additive at 0.04 percent (at fresh forage)
Means within same column with different superscripts differ (P<0.05).
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Table 4- Degradability parameters (gas production) of corn silage under the influence of bacterial additives and EM

Treatments? Snk s slaiodal b
ol - Degradability parameters
c
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1Yot (255 ) )
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Treatments-Control: control (without any inoculant), Lalsil: corn silage treated with bacterial additive Lalsil fresh (include

lactobacillus buchneri), EML: corn silage treated with bacterial EM (EM contains lactic acid bacteria and yeast) additive at 0.02
percent, EMH: corn silage treated with bacterial EM additive at 0.04 percent (at fresh forage)

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

b is gas produced by insoluble but slowly fermentation fraction (ml/DM)
¢ is constant gas production rate (ml/h).
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Introduction: Flax products (seeds and meal) are one of the sources of energy and protein for ruminants.
Although flaxseed is a very inexpensive and affordable source of omega-3s, more than 50 percent of its fatty acids
are made from alpha-linolenic acid, but it cannot be used at high levels due to its anti-nutritional properties.
Flaxseed processing improves nutrient consumption while reducing the negative effects of anti-nutritional
substances such as lintine and makes food more palatable. Various methods are used to process and improve the
flaxseed digestion process, such as micronization and extrusion. The extrusion process is in fact the process of
processing high temperature materials in a short time and is done by a combination of moisture, heat, mechanical
energy and pressure. Extrusion is also a technical function by which feed is processed, extruded and cooked under
a constant increase in pressure and then expanded due to a sudden drop in pressure. Heat treatment applied during
the extrusion process reduces the access of rumen bacteria to the fat in the diet by denaturing the protein matrix
around fat droplets in oilseeds such as flaxseed, and thus can reduce fatty acids. Protect unsaturated with several
double bonds from ruminal biohydrogenation. Microwave by microwave can be done after adding 25% moisture
to the grains for 3 minutes in a device containing an infrared lamp. It was also found that micronization could be
used to increase the degradable protein content of the rumen. This study was performed to evaluate different levels
and methods of flaxseed processing in the diet on performance, nutrient digestibility, blood parameters and sheep
ruminant behavior.

Materials and Methods: 42 adult Moghani ewes with an average initial weight of 47 + 2.8 kg were divided
into seven treatments and six replications in a completely randomized design. Treatments include: Control
treatment without flaxseed, 5% of raw flaxseed (not processed), 10% of raw flaxseed (not processed), 5% of
processed flaxseed Micronized method, 10% of flaxseed processed by micronized method, 5% of flaxseed
processed by extrusion method and 10% of flaxseed processed by extrusion method. The duration of the course
was 60 days, of which 15 days were habituation and 45 days were experimental. Diets were adjusted based on
NRC (44). All ewes were placed under the same management and feeding conditions. Diets were given to the ewes
twice daily, at 8 am and 4 pm after weighing the ewes. Livestock was also held individually in livestock cages and
had free access to water. Feed was given and the remaining feed was weighed and recorded for each animal each
day. Daily feed intake was calculated from the average difference of feed given for each livestock and the rest of
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the manager the next day. The mean of each treatment was calculated from the average feed consumption of each
animal during the period. Dietary digestibility was measured by the internal marker of acid-insoluble ash in the
last 3 days of the experiment and blood and ruminal fluid samples were taken on the last day of the experiment.
Dietary digestibility was measured by internal marker of acid-insoluble ash in the last 3 days of the experiment
and blood samples were taken on the last day of the experiment. In the last two days of the experiment, rumination
behavior was measured by recording activity for a period of 24 hours. Data were analyzed using SAS software
version 9.9 (54) using GLM procedure.

Results and Discussion: Different levels and processing of flaxseed had no significant effect on weight, dry
matter intake, daily weight gain and feed conversion ratio. The highest dry matter intake and daily weight gain
were related to treatments containing 10% extruded flax and 10% micronized flax, which indicates that the
processing resulted in better flaxseed palatability. The use of different levels and methods of flaxseed processing
in the present study did not have a negative effect on feed intake, which probably the amount of fatty acids and
flaxseed fatty acid pattern used in this short-term study had minimal effect on the feed intake mechanism. Glucose
and urea nitrogen levels were affected by experimental treatments. The addition of flaxseed increased blood
glucose levels. This increase is likely due to the production of more propionic acid than rumen acetate. Studies
have shown that ruminal fatty acids are biohydrogenation and increase propionate relative to acetate by altering
ruminal fermentation pattern. The main precursor for gluconeogenesis activity in the liver is propionate, which
stimulates glucose production. Propionate is a volatile fatty acid produced in the rumen that is a major precursor
of glucose in animals. Increasing unsaturated fatty acids due to flaxseed consumption improves the energy status
of the animal and reduces the deamination of tissue amino acids for energy supply and ultimately reduces the
nitrogen level of blood urea. Dry matter and crude fat digestibility were affected by experimental treatments. The
oil in flaxseed is coated and will not interfere with ruminal function, so it is not expected to have a negative effect
on nutrient digestibility and even improve it in some cases. With increasing the use of flaxseed, the digestibility
of insoluble fibers in neutral detergent decreased, which higher levels of unsaturated fatty acids in flaxseed can be
a good reason to reduce the digestibility of insoluble fibers in neutral detergent and can be inferred as follows. Due
to the increase in unsaturated fatty acids, ruminal fibrolytic activity is affected and due to the addition of flaxseed,
cell wall digestibility is reduced. Experimental treatments could not have a significant effect on the ruminant
behavior of ewes.

Conclusion According to the results of this experiment, extruded and micronized flaxseed at the level of 10%
can be used as a source of energy and protein in ewes' diets.

Keywords: Blood parameters, Flaxseed, Nutrient digestibility, Performance, Sheep.
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Shd e S5 Experimental diets
ingredients Conrol  flax  fiax  Micronized  Micromized  TERERS  BXOCE
5% 10% flax 5% flax10%
oS olS
Wheat straw 35 35 35 35 35 35 35
garely grain 29.1 26.47 23.84 26.47 23.84 26.47 23.84
o 10 10 10 10 10 10 10
Corn grain
PS5 Lo 10 10 10 10 10 10 10
wheat bran
:8‘;/%:1 meal 11.02 9.24 7.45 9.24 7.45 9.24 7.45
s
J
Flaxseed 0 5 10 S 10 5 10
LFfa)t} »% 1.88 1.29 0.71 1.29 0.71 1.29 0.71
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Sal S 1 1 1 . . . .
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Gl Sy prde
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Chemical composition lews <8y
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Metabolisable 2.45 2.45 2.45 2.45 2.45 2.45 2.45
energy (Mcal/kg)
S oole
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Pl gy
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ADF (%)
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1 Each kilogram of vitamin-mineral premix contained: Vitamin A (1000,000 1U), 250,000 international units of vitamin D3, 3,000
international units of vitamin E, 32,000 mg of magnesium, 10,000 mg of manganese, 10,000 mg of zinc, 300 mg of copper, 100 mg
of selenium, 100 mg of iodine G, iron 3000 mg, cobalt 100 mg, phosphorus 30,000 mg, monensin 1500 mg, antioxidant 100 mg / kg.
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Table 2- The effect of different levels and processing of flaxseed on performance
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11- Control without flaxseed, 2- 5% flaxseed and 3- 10% flaxseed,4- 5% micronized flaxseed, 5- 10% micronized flaxseed, 6- 5%

extruded flaxseed and 7- 10% extruded flaxseed.
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Table 3- The effect of different levels and processing of flaxseed on nutrient digestibility
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ab\/alues with differing letters within the same column are significantly different (P<0.05).
1 1- Control without flaxseed, 2- 5% flaxseed and 3- 10% flaxseed,4- 5% micronized flaxseed, 5- 10% micronized flaxseed, 6- 5%

extruded flaxseed and 7- 10% extruded flaxseed.
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Table 4- The effect of different levels and processing of flaxseed on blood serum metabolite (mg / dl)
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ab\/alues with differing letters within the same column are significantly different (P<0.05).
11- Control without flaxseed, 2- 5% flaxseed and 3- 10% flaxseed,4- 5% micronized flaxseed, 5- 10% micronized flaxseed, 6- 5%

extruded flaxseed and 7- 10% extruded flaxseed.
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Introduction Providing the energy and protein in the diet of livestock, due to the high cost of its sources makes
the highest cost of feed. Therefore, new and cheap domestic resources should be used in order to reduce costs and
independency. Lathyrus sativus as a source of protein has been used in ruminants’ diet and because of similar
amino acids profile to soybean meal can be used instead of soybean meal in ruminants’ diet. The protein content
of Lathyrus sativus is 25.6-35.9 % of its dray matter. It is also reported that heat-processed soybeans are used as
an important source of protein and energy in ruminants because heating reduces the breakdown of protein in the
rumen and the passage of essential amino acids into the intestine (5). On the other hand, the reduction of anti-
nutrients due to heat treatment, especially extrusion in soybean, has been reported in several studies. There is
limited information about the effect of heat-processing on the nutritional value of Lathyrus sativus. The purpose
of this experiment was to investigate the chemical composition, anti-nutrients, extent and rate of gas production
and protein digestibility of Lathyrus sativus treated with different heat-processing by in vitro and in situ
experiments.

Materials and methods The Lathyrus sativus seed were processed by 1) Autoclave at 120 °C, 2) Oven at 100
°C, 3) Extruding at 110 °C, 4) Roasting on direct heat, 5) Furnace at 120 °C and 6) Furnace at 200 °C. Chemical
composition including dry matter, organic matter, crude protein, crude fat, calcium and phosphorus was performed
using AOAC methods. Tannin and total phenolic compounds were meseared by Folin and Ciocalteu (12). Extent
and rate of gas production were done based on Menk and Stingas. Mobile nylon bag technique was applied for
determination of protein digestibility in the romen and intestine. Data were analyzed using GLM procedure of SAS
using a completely randomized design with 5 replications.

Results and Discussion Dry matter, ash, crude protein, crude energy, crude fat, calcium and phosphorus were
not affected by different processing methods (P <0.05). However the amount of acid detergent fiber (ADF) and
natural detergent fiber (NDF) with heat processing methods was significantly lower than non-processing method
(P <0.05). Autoclaving and extrusion of Lathyrus sativus reduced the amount of phenolic compounds compared
to the control (P <0.05). In addition, the furnace at 120 ° C and roasting even more than autoclaving and extrusion
reduced the total phenolic compounds. The amount of gas production during various hours and its rate were
significantly affected by the different processing procedures (P<0.05). At the initial hours (2 and 8 h) of incubation,
the amount of gas produced in Lathyrus sativus unprocessed and processed in oven 100 °C was higher than
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autoclave 120 °C, furnace 120 °C, and roasted seeds. Extruded seeds were reduced gas production in initial hours
than any other processed methods except those put in the furnace 200 °C. The Lathyrus sativus placed in 200 °C
furnace severely diminished gas production of the incubation at primary hours. The extruded Lathyrus sativus
showed higher gas at the 121 and 24" hours of incubation compared with primary hours. This trend continued up
to the 96™ hour of incubation. The results of gas production had conformity with rumen and intestine digestibility.
It seems that the steam pressure in extrude and autoclave process can influence Lathyrus sativus fermentation.
This effect in extrude process was higher than autoclave. The rumen and intestine dry matter and protein
digestibility in extruded process was higher than the others. Lathyrus sativus with no process, at oven 100 °C and
furnace 200 °C were shown equal dry matter and protein digestibility. The findings of the present research revealed
that extruding, autoclaving and roasting procedures lead to increase of dry matter through decreasing water content
and that it had no significant effect on other chemical composition. Also, the findings showed that place of
Lathyrus sativus in furnace 200 °C decreased ADF and NDF Lathyrus sativus which might be due to the removal
of some of the shells in this processing. Consequently, the process of extruding, autoclaving and roasting reduced
the rapid part degradation of dry matter and protein of Lathyrus sativus and caused the slow part of degradation to
increase, which is in consistent to other researcher about increasing of intestine protein digestibility in extruded
and roasted soybean seed.

Conclusion Extruded, autoclaved and roasted Lathyrus sativus with the reduction of the amount of ruminal
disappearance and the increase of the post ruminal digestibility of dry matter and crude protein transferred the
place of the digestion of protein from the rumen to the small intestines. In furnace 200 °C, due to the intense
denaturation of the protein or the formation of a protein-carbohydrate complex, the digestibility of dry matter and
crude protein of Lathyrus sativus in the rumen and intestine was reduced. In addition, the results of our studies in
confirming the studies of others reduced the concentration of total tannin and total phenolic compounds in Lathyrus
sativus.

Key words: Gas production, Heat processing, Lathyrus sativus, Rumen and intestine digestibility.
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Table 2- Polyphenolic composition and tannin percentage of Lathyrus sativus with different thermal processing methods
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b Means within same column with different superscripts differ (P<0.05).
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Table 3- Gas production (ml/g DM) and rate of gas production (ml/h/g DM) in Lathyrus sativus with different thermal processing

methods
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Figure 1- Gas production trend in Lathyrus sativus with different thermal processing methods
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Table 4- Digestibility of Rumen and intestine for dry matter in Lathyrus sativus with different thermal processing methods (based
on percentage)
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b Means within same column with different superscripts differ (P<0.05).
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Table 5- Digestibility of Rumen and intestine for protein in Lathyrus sativus with different thermal processing methods (based on

percentage)
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b Means within same column with different superscripts differ (P<0.05).
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Introduction: Reproduction is directly affected by various management related factors. Manipulation of these

factors can cause changes in reproductive performance. The reproductive performance is considered as the most
important factor in determining the profitability of ruminant breeding. Estrous synchronization and supper
ovulation are considered as the two valuable management tools used to increase the efficiency of reproduction in
small ruminants and seasonal breeder animals, thanks to the use of hormonal therapies The control and
manipulation of the sheep reproduction has been the objective of scientists around the world for many years.
Identifying the appropriate foreign and indigenous breeds to improve reproductive performance is an essential
requirement for self-sufficiency of sheep products. Intensive lamb production systems involve the obtention of
more than one lambing per ewe per year. Accelerated lambing systems require the implementation of two, three
or even five breeding periods at different times of the year. The purpose of this study was to investigate the effects
of using CIDR and PMSG as an appropriate method of concomitant with artificial insemination of imported ewes
and comparing them with native Iranian ewes on reproductive performance.

Materials and methods: The experiment was conducted at the Research Unit Farm of the Light Livestock

Breeding Center of the Water and Soil Conservation Company, located in the southern Khorasan province, Iran.
180 ewes with average weight of 50 £ 1.5 kg were divided into 6 groups of 30 rats based on internal and external
breeds including: 1- Romanov group 2- Sharouleh group 3- Suffolk 4- Baluchi 5- Mogani group 6- Afshari were
selected. Estral synchronization was performed in spring with CIDR. Ewes after CIDR (14 day) extraction and
PMSG injection as soon as the signs of estrus were observed, the ewes were isolated from the others and artificially
inseminated with fresh sperm using the transcortical method. Ultrasonography examination was performed by an
ultrasound device (6 MHz linear probe, ECM model, France). The nutrition program with software (SRNS) version
was adjusted based on the pregnancy diet. Investigation of the number of graafian follicles (follicles larger than 4
mm), was examined simultaneously with CIDR removal and estrus observation. Then, in each experiment
parameters such as the time of estrus initiation (hour), rate of return to estrus, parturition rate, rate of multiple
births, number of lambs and rate of lambing were evaluated.

Results and discussion: There were no difference between the experimental groups in terms of estrus

symptoms. Results showed that Ovarian ultrasound at day 10 postoperatively showed that the number of lutein in
foreign races was higher than other races and significant statistical differences were observed (p<0.05). The results
of the present study showed that the mean daily body weight change of ewes was affected by experimental groups
(p<0.05). Ovulation in most ewes, depending on the breed, occurs at a fixed time in relation to the onset of estrus.

The breed of ewe could be one of the factors influencing the time of ovulation. Results Ovulation rate, Pregnancy
rate, stillbirth rate, was significant difference in fertility rate and twinning rates between the groups (P <0.05). The
highest ovulation rate (100%), pregnancy rate (100%), The fertility rate (160%) and Twinning rates (66%)
belonged to the Romanov group and statistical differences were observed (p<0.05). Variability between results
could be attributed to different protocols, management systems, nutritional status or physiological status resulting
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from diverse experimental conditions. Furthermore, these variable results may indicate that breed, timing of
treatment or doses used in these treatments produce critical effects on fertility rate and embryo survival.
Conclusion In general, the use of some new technologies such as estrous cycle control and the use of
hormones was effective in this study and increased the average production of lambs per ewe mixed in the herd.
Significant differences between Romanov ewes in pregnancy rate, lambing rate and twinning with other breeds
indicate the high genetic capacity of this breed of sheep in the success of reproductive performance. Due to low

productivity of Iranian breeds compared to foreign breeds, it can be suggested that foreign sheep be used to
improve breeding efficiency of Iranian sheep for breeding.

Key words: Afshari, Estrus Synchronization, Fertility rate, Ovulation rate, Romanov.
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Barley grain 4 «b 13.35
Corn grain <3 als 5.35
Soybean meal g s’ 5.30
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Beet pulp 13 ,uiy Al 6.81
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Fat powder 59 1.62
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Chemical composition (Calculated)

(10,3) P& (g 14
Crude protein (%)

(Ao ) Siis oolo 70.8
Dry matter (%)
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Neutral detergent insoluble Fiber

()5S 5 5 JI5e) mdlplie LB (555 242
ME (Mcal kg-1)

(203) AUl il yamg S 34.2
NFC (%)

(o3 )podlS 0.89
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Crude fat (%)
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Table 3- Estrus rate and CIDR removal up to estrus (hour) ewes after the exit of CIDR.

sinlol bl
Experimental treatments

o azisly® Sology S AglegS  SgpluogS  ashogS  SleegS  lilegs oy
PARAMETERS Romanov Sharule Suffolk Baluchi Moghani Afshari P-Value
Group Group Group Group Group Group

(222) s &5 100 100 100 100 100 100 - -
Estrus rate (%)
B gyl p jiaw alold

fzele) b 30/212 35/192 33/512 45/41° 50/22° 50/22° 4/033 0/0001

CIDR removal

Up to estrus

(hour)
(P<eT0)85 15 43 dme cglds vt b ciydy po 5> Cglite By L alasl
1 Means within same row with different superscripts differ significantly (P<0.05).
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Table 4- The average number of dominant follicles on the operation of CIDR and estrus.

inlejl sl los
Experimental treatments

Lo arisl b Soilogy09)5  dgildogS  Sgdlwog)S  (ashiegS SheosS  laleg s o
PARAMETERS Romanov Sharule Suffolk Baluchi Moghani Afshari P-Value
Group Group Group Group Group Group
Olej > SIS JoSdgb slass
Sl (148/30)2  (138/30)®  (140/30)@  (124/30)®  (134/30)°>  (144/30)°2
The mmber of 4/93 4/60 4/66 413 4146 ag0 0139 0004
follicles on estrus
ooy S JsSgh slas
The number (s, i (81/30) @ (72/30) @ (70/30) @ (63/30) © (67/30) ® (70/30) @ 0/025 0/007
of follicles on day 217 214 2133 2/10 2123 2/33
CIDR
SIECEITARET PSR
ghas gl (75/30)8  (70/30) @ (79/30) @ (61/30) ® (65/30) b (6930)* 1033 ojool
Number of yellow 2/50 2/23 2/63 2/03 216 2/29

bodies 10 days after
artificial insemination

(P<T40)85)l5 4> dme Ciglds po b ndy yo 5> Sglate g s b oluel !
- Means within same row with different superscripts differ significantly (P<0.05).
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Table 5- Comparison of reproductive performance (ovulation, pregnancy, lambing and mortality rate) in different experimental

groups.
wzil‘ji sljles
Experimental treatments
Lo il 3 Sgileg) 09,5 dg)Ls 09,5 Sglo 095 ok 09 Sbe 095 s)Lidlog)s
PARAMETERS Romanov Sharule Suffolk Baluchi Moghani Afshari
Group Group Group Group Group Group
(Lo 3) 8 52) a5 ¢ (30/30) (29/30) (29/30) (29/30) (28/30) (30/30)
Ovulation rate (%) 100 96 96 96 93 100
(80 3) sl £ (30/30) (27/30) @ (27/30) @ (25/30) @ (25/30) (27/30) @
Pregnancy rates (%) 100 90 90 83 83 90
()l 031 £ (48/30) 2 (36/30) © (39/30) © (36/30) © (35/30) © (43/30) P
Lambing rate (0/0) 160 120 130 120 117 144
(0,3) tlj 0350 £ (2/30)2 (1/30) ® (2/30) @ (2/30) @ (0/30) © (1/30) ®
Mortality rate (%) 6/6 3/33 6/66 6/66 0 3/33
(203) s2liolB 93 5 (20/30) @ (10/30) © (12/30) (13/30) (10/30) © (17/30)
Twin delivery (%) 66 34 40 43 34 57

(P<T40)85)l5 4> dme Ciglds v b cindy po jd glite B> b oliel !
- Means within same row with different superscripts differ significantly (P<0.05).
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Table 6- Comparison of reproductive performance (ovulation, pregnancy, lambing and mortality rate) in different experimental

groups.
ool slalows
Experimental treatments
Lo st 3 Gologyo9  Aplbess  SflossS  aahenS  SleogS  slillegs
PARAMETERS Romanov Sharule Suffolk Baluchi Moghani Afshari
Group Group Group Group Group Group
)3 dl.mb); Sliss
The number of male 19 16 18 16 16 17
Lambs
oole Lngb)_.v Sl
Number of female 29 20 21 20 19 26
Lambs
(10 3) alj 3bo & (29/48) (20/36) (21/39) (20/36) (19/35) (26/43)
Maternity rate (%) 61 56 54 55 54 60
(o)l 5 &5 (19/48) (16/36) (18/39) (16/36) (16/35) (17/43)
Male rate (%) 39 44 46 45 46 40
(10 3) o 055 ¢ (45/48) (35/36) (38/39) (34/36) (33/35) (42143)
Survival rate (%) 94 97 97 97 95 97
(10 y3) oy il 5 (3/48) (1/36) (1/39) (2/36) (2/35) (1/43)
Lamb loss rate (%) 1 1 1 1 1 1

(P<eT0)35 s Jls ize cglds on b cisd) yo 3 glite Bgys b sluel !
- Means within same row with different superscripts differ significantly (P<0.05).
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Table 7- Effects of estrus synchronization of different weights in different groups.

@%L‘)‘" sbles
Experimental treatments

b doxial b Sology S dgliegS  SdluegS  agbegS  SleegS  lidlegs o\
PARAMETERS Romanov Sharule Suffolk Baluchi Moghani Afshari P-Value
Group Group Group Group Group Group
Ss
[R5 i 2/82° 3/10° 3/36° 3/018 3/02 342 023 0/003
Birth weight (kg)
(5945 )cs 5 5 3l i
Weight 20/5 20/00 19/47 19/12 18/25 19/25 0/63 0/008
From milking (kg)
3 Sale ¥ 1y;
(p59k) Sala ¥ i 23/5 22135 24/00 20/12 20125 23/35  0/79  0/007

3 months Weight (kg)

(P<T40)85)l5 45 dme Ciglis o b cisdy p jd gliste By > L olsel !
- Means within same row with different superscripts differ significantly (P<0.05).
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Introduction: Despite extensive progress in reproductive techniques, sperm cryopreservation leads to reduction

of motility and viability in comparison to fresh sperm. Scientists have studied different antioxidants to reduce the loss
of viability, motility and DNA fragmentation, because this loss causes decrease in fertility. The biochemical changes
which occurs during sperm cryopreservation affects the plasma membrane and as a result, sperm viability and fertility
are affected after thawing. In ram sperm due to the high content of saturated high acid, cause high sensitivity to low
temperatures and freezing. The process of fertilization introduces stress that greatly reduce its viability and fertility
potential. Different antioxidants have been used to improve the quality of frozen semen which include
methylxanthines such as pentoxifylline. Pentoxifylline can act as a protective against ROS, as well as protect and
integrate cell membranes and is still used in freezing techniques and reduce the amount of lipid peroxidation. The
purpose of this study was to compare the effect of adding different levels of pentoxifylline antioxidant to ram semen
during nonbreeding season on membrane integrity, motility parameter and viability of freezing and thawing sperm.

Materials and Methods: In this study, semen was collected from 8 mature ram twice a week during spring season

using an artificial vagina and the ejaculates were pooled in order to eliminate the individual effects of the rams. Tris
lecithin—based extender was used in this study. After cooling, filling and sealing the samples, they were frozen with
nitrogen vapor and immersed in liquid nitrogen and were stored until evaluation time. All steps were repeated in five
replicates. For sperm evaluation, one month after freezing, the straws were extracted from liquid nitrogen and thawed
in water bath at temperature of 37 °C for 30 s. Evaluation of sperm was performed for parameters containing CASA,
abnormal morphology, malondialdehyde concentration.

Results and discussion: Despite the availability of advanced reproductive techniques, semen freezing is

characterized by lower motility and viability compared to newly ejaculated sperm. Researchers try to prevent sperm
motility and DNA damage and increase cell death under oxidative stress by using antioxidants, which can cause sperm
loss. In physiological conditions, there is a balance between ROS production and semen's antioxidant capacity. Over-
production of ROS disrupts the function of semen antioxidant enzymes and ultimately sperm function. It has been
shown that in sperm, cCAMP activates protein kinase (PKA), which regulates the phosphorylation of tyrosine protein,
which is an important regulatory pathway in modulating events related to sperm capacity and that it makes the sperm
acrosome healthy and preventing its hyperactivity. Pentoxifylline enhances cAMP levels by inhibiting
phosphodiesterase enzyme, which increases ATP, cellular glycolysis, energy production, therefore increases sperm
motility, and energy source (ATP) production.

Sperm motility is one of the main quality parameters of semen samples for artificial insemination. Pentoxifylline
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can act as a protector against ROS, it also protects and integrates cell membrane and is also used in sperm freezing.
Addition of pentoxifylline to sperm increases creatine Kinase protein activity, which may modulate the ability to use
pentoxifylline to increase sperm motility. The researchers reported that this antioxidant could have a positive effect
on sperm motility. Pentoxifylline and caffeine have increased sperm motility and viability of frozen sperm in different
mammalian species. The results of the data analysis indicate that adding all levels of antioxidants to semen in the non-
breeding season increases the progressive sperm motility, but this increase in treatments receiving 1.5 and 3 pM levels
were significant compared to the control group. (P <0.05). The highest amount of motility parameters belonged to the
3 uM treatment. Addition of 1.5 and 3 uM of antioxidant Pentoxifylline significantly increased total motility compared
to the control group (P <0.05). Results showed that STR parameters significantly increased (P <0.05) by adding 1.5
and 3 uM treatment. Although no significant differences were observed between control treatment and other
experimental treatments for VAP, VCL, ALH, LIN, BCF, VSL parameters, by adding these treatments, these
parameters were increased compared to control treatment.

Conclusion: In this study, various parameters such as sperm viability, morphology, sperm motility parameters and
plasma membrane integrity, and level of malondialdehyde were evaluated during non-reproductive season. The results
of this study showed that use of 3 uM pentoxifylline in the extender significantly improved the functional parameters
of sperm after freezing-freezing in non-breeding season, while higher concentrations had less effect on the evaluated
parameters.

Keywords: Antioxidant, Oxidative stress, Pentoxifylline
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Introduction: This study was performed to evaluate the effects of nigella sativa meal and multi enzyme on
growth performance, relative weight of carcass components, blood parameters and intestinal morphology of broiler
chicken.

Materials and Methods: The experiment was carried out in a completely randomized design with five
treatments in four replicates and 14 chickens in each replicate (80 chickens). Broiler chickens was fed with diets
including: without nigella sativa meal and enzymes (control), 7.5% nigella sativa meal (without enzymes), 7.5%
nigella sativa meal with 0.2% multi enzyme, 15% nigella sativa meal (without enzymes) and 15% nigella sativa
meal with 0.2% multi enzyme for 42 days. Then, the performance of chickens, blood biochemical indicators,
intestinal morphology and economic index were measured and recorded. Finally, the analysis of data was
performed using GLM method by SAS software. The means were compared using Duncan's multiple range tests.

Results and Discussion: The results showed that, treatments did not have a significant effect on feed intake,
daily weight gain and feed conversion ratio during the growth period. Whereas, the effect of experimental
treatments was significant on feed intake, daily weight gain and feed conversion ratio in the finishing period. The
lowest feed conversion ratio was observed in chickens fed control group and 7.5% nigella sativa meal without
enzyme (P<0.05). In total experimental period, the lowest feed intake and weight gain were observed in the groups
receiving 15% nigella sativa meal (both with and without enzymes; P<0.05). The lowest feed conversion ratio was
observed in the control group and the group receiving 7.5% enzyme-free nigella sativa meal (P<0.05). Finally, in
the total experimental period, the final body weight was significantly the highest in the control group (P<0.05).
The high levels of nigella sativa meal and enzymes used in this study may have significantly reduced feed intake
and feed conversion ratio due to the increase in fiber intake compared to lower levels. On the other hand, the use
of different levels of nigella sativa meal and enzymes did not have significant effect on carcass percentages and
carcass components, only using 15% nigella sativa meal without enzymes increased the ratio of intestinal length
to live weight compared to other treatments. Due to the different results presented in different studies, the levels
of use of nigella sativa meal in this study are probably less than the level affecting the relative weight of body
organs. According to blood indices, the different treatments did not have any significant effect on serum lipids
include cholesterol, triglyceride, HDL and LDL. The lack of significant effect of using different levels of nigella
sativa meal in the present study is probably due to the use of low levels. Indeed, the use of enzymes with high
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levels of nigella sativa meal resulted in significantly increase in height of villus jejunum and ileum compared to
the control group (P<0.05). The thickness of villus jejunum and ileum of broiler chicken fed 7.5% nigella sativa
meal without enzyme increased significantly than the other treatments (P<0.05). The use of 15% nigella sativa
meal significantly decreased villus height to crypt depth ratio of jejunum and ileum than the same level without
enzymes, but 7.5% nigella sativa meal with enzyme resulted in higher villus height to crypt depth ratio than the
without enzymes group (P<0.05). The improvement in villi height to crypt depth ratio may be related to the
antimicrobial properties of black seed. For this reason, when the microbial activity in the contents of the intestine
decreases at the surface of brush border, the need for enterocytes and new cells to multiply in the intestine
decreases, resulting in higher villi height and less crypt depth. Since the main source of protein in poultry diets
comes from soybean meal, replacing new and inexpensive sources is a great economic help to reduce feed costs.
The replacement of soybean meal by nigella sativa meal decrease feed costs and increase profitability without
adversely affecting the broilers.

Conclusion: According to the results, the use of nigella sativa meal reduced the performance of chickens and
the use of enzyme supplements could not eliminate these negative effects. On the other hand, 7.5% nigella sativa
meal (without enzyme supplements) had a positive effect on morphometric indices.

Keywords: Growth Performance, Morphometric, Multi Enzyme, Nigella Sativa.
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Table 1- The chemical composition of Nigella sativa Meal (data per as fed)*
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1 The numbers are the average chemical composition of three samples of Nigella sativa Meal

from three different oil extraction factories.
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Table 2- Basal diets at different period including starter (1-10 days), growth (11-24 days) and final (25-42 days)
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(o595 72) 033 5 6 - 13

Arginine (% of CP)
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! The following values are provided per kg of diet: Mn: 198.4 mg, Zn: 169.4 mg, Fe: 100 mg, Cu: 20 mg, I: 1.985 mg and Se: 0.4
mg 2- Vitamin A: 3600000 U, Vitamin D3: 1U4000, Vitamin E: 14400 mg, Vitamin K3: 4 mg, Vitamin B1: 700 mg, Vitamin B2:
26.40 mg 1 g, Calcium pantothenate: 19.6 mg, Niacin: 59.4 mg, Vitamin B6: 5.88 mg, Vitamin B9: 2 mg, Vitamin B12: 0.03 mg,
Chloride chlorine: 1 g.
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Table 3- Diets containing different levels of black seed meal and their chemical composition in the grower (11-24 days) and finisher
(25-42 days) periods

(doyd) 0> sl3a] (Wb y 0,90) JuoydV/0 (Aby 0)93) duoydVOD 0> (SLL 0y93) doyd Y/ (L 0y93) doyd VO
Ingredients (%) 7.5% (Grower) 15% (Grower) 7.5% (finisher) 15% (finisher)
=) 57.5 53 60.46 56.19
corn
b dlos 285 23.15 24.7 20.39
Soybean meal
é’ﬁ” 2.45 5.0 34 4.5
Bl Oy
Oyster powder 1.3 1.3 1.25 1.2
Oland oS’ (60
DiCalcium phosphate 12 12 L5 119
" 0.2 0.2 0.2 0.2
salt
AT o
ety JoSe 0.25 0.25 0.25 0.25
Vitamin permix
AT
cgdne dge JoSo 0.25 0.25 0.25 0.25
Mineral permix
osgste =l o
DL-Methionine 03 03 05 0.52
LiSg,0m pid =)
L-lysine hydrochloride 0.2 0.1 0.18 0.19
s ol dlous’
Nigella Sativa meal 75 15 75 15
J
Sotal 100 100 100 100
(005 dsmwlono) (pliond SluS 5
Chemical composition (calculated)
edgilio 5,01 (Keallkg)
Metabolizable Energy (Kcal/kg) 3100 3100 3200 3200
(%) P& s
Crude Protein (%) 215 215 195 195
(1) 3 odizgd yud
Natural Detergent Fiber (%) 11.65 10.06 1110 9.76
(72) (sl 0dtrgad yusd
Acid Detergent Fiber (%) 4.92 4.21 4.62 4.03
(4) o' 0.95 0.82 0.91 0.81
ignin (%)
(%) o2
Fat (%) 7.17 9.10 7.94 8.51
(%) el
aloium (%) 0.85 0.85 0.81 0.82
(/) o
Phosphorus (%) 0.42 0.44 0.41 0.41
() oo
Sodium (%) 0.13 0.12 0.12 0.12
(%) s
Lysine (%) 1.16 1.09 1.11 1.03
(1) Ot gsie
Methionine+cysteine (%) 0.93 0.66 085 085
(0S92 72) i3] 4.76 4.16 4.62 4.10

Arginine (% of CP)
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! The following values are provided per kg of diet: Mn: 198.4 mg, Zn: 169.4 mg, Fe: 100 mg, Cu: 20 mg, |: 1.985 mg and Se: 0.4
mg 2- Vitamin A: 3600000 U, Vitamin D3: 1U4000, Vitamin E: 14400 mg, Vitamin K3: 4 mg, Vitamin B1: 700 mg, Vitamin B2:
26.40 mg 1 g, Calcium pantothenate: 19.6 mg, Niacin: 59.4 mg, Vitamin B6: 5.88 mg, Vitamin B9: 2 mg, Vitamin B12: 0.03 mg,
Chloride chlorine: 1 g.
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Table 4- The effect of experimental treatments on growth performance of chicken during different experimental periods

ol dlxS s y> Y/ FUCSTERWSRR TN olus AbuiS’ Loy V0

b el al w3l gl 4l w3l b @l ol w25 g il
Parameters Control 759 black seed  7.5% black seed 15% black seed
without enzyme with enzyme without enzyme

obuw dlouS” Lo )> VO

w2l b il

15% black seed
with enzyme

SEM

P-value

(S39s M-VF)ad) 0)90
growth (11-24 days)

£5) Sy byas
(52, » 72.39 65.07 64.87 67.19
Feed intake

(gday)

£5) s o

(o 45.36 42.22 42.82 41.63
Weight gain

(9/day)

ELCY IR U

Food 1.60 1.54 153 1.69
conversion

ratio

61.90

41.95

1.48

5.8

4.85

0.09

0.69

0.97

0.31

(5395 YO-FY) (3L 090

final (25-42 days)

p55) Shgs Span

(33 » 151.972 132.320 123.89bc 106.64¢%
Feed intake

(9/day)

£5) s I

(39, » ) 76.41° 62.69° 51.01¢ 37.04¢
Weight gain

(9/day)

e s oy

Food 2.11¢ 2.12¢ 2.44b 2.882
conversion

ratio

102.48¢

36.65¢

2.792

6.84

4.28

0.07

<0.0001

<0.0001

<0.0001

0,99 JS
Total period

p5) Slyss e

(35, » 103.532 89.23° 85.55% 78.94¢%
Feed intake

(g/day)

£55) Oy 38!

(o 58.082 51.16° 46.35° 39.97¢
Weight gain

(g/day)

he has cops

Food 1.78° 1.74° 1.85% 1.98
conversion

ratio

oh W 09

(P_)f ) 2439.442 2148.67° 1946.70° 1678.64%
Final body

weight (g)

75.39¢

39.91¢

1.88%

1676.00¢

2.47

1.59

0.06

66.58

<0.0001

<0.0001

0.04

<0.0001

(P<0.05) syl gime T gy cglisie gy b i) po (el y:Sibo 2P

ab Means within same row with different superscripts differ (P<0.05).
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Table 5- The effect of experimental treatments on the relative carcasses weight of chickens at 42 d

ol dbxS” Mo > VIO
Al
Control

ol
Parameters

w2l g b
7.5% black seed
without enzyme

ol dbxS” Mo > VIO

7.5% black seed
with enzyme

&b ol oS 2o VO b dllxiS o3 VO
wpl b ab
15% black seed
with enzyme

w2 b
15% black seed
without enzyme

SEM
value

(3o 9) 48 o35l
Carcasses yield (%)

85 (yjg 4 039) Jgbo
(P55 2 yrosile)
intestinal length /live
weight (cm/kg)

(p5) bl (o 03
Relative weight of
pancreas (g)

(P25) 35 (o 039
Relative weight of Liver
(©)

s B O e Ui
(%)

Relative weight of Bursa
of Fabricius (g)

(p5) Jordo (s (339
Relative weight of
Spleen (g)

(p9) J& (oS (i 0139
Relative weight of
Empty gizzard (g)

() B (oms 9

Heart (g)

sl dbgme o (o 0l
(e5)

Relative weight of
Abdominal fat (g)

59.95 58.87

7.86° 9.05°

0.27 0.28

1.89 194

0.16 0.14

0.11 0.12

1.80 1.86

0.49 0.50

0.92 1.04

57.79

9.37°

0.27

1.98

0.17

0.11

1.82

0.49

1.16

57.67

59.63 212 051

11.352 8.58° 048  0.001

031 0.24 002 022

2.04 1.87 003 064

0.16 021 002 085

0.10 0.13 002 067

2.06 1.95 014 049

045 0.52 002 028

084 041 014 016

ab Means within same row with different superscripts differ (P<0.05).
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2 S (o g ORI A oxie oyl (59 0093 YA 5 VY G,
sadlbs L (Abou-El-Soud, 2000) 15 s e plo b duglie
059 2 s 65 (slmdngn oy 3 dild obuw Byas 35 (6,500 wlie
Sl (amsY g S Jlxb S ) o 30 eyl s
Abbasi ) , S aa=s , (Soltan, 1999) e sl
Ml &l olw & ,—ae L (Mashinchizadeh et al., 2013

S lB) (sigS gladr g b (3D lial (o (g 3 32U

(P<0.05) szt 3o B3I (o gl g b s, yo (el Siio 2P

039 oRIBl el op 55 ail ol do > S Bpan oS

9> 2 08 0js 9 bl i (G dbgme o S @S Y
sy il ol (Toghyani et al., 2010) we 2565 cla
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Table 6- The effect of experimental treatments

on blood parameters of chickens at 42 d
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Introduction: Application of antibiotics causes two major health problems, including antibiotic residues in
body tissues and animal products and the resistance of pathogens to antibiotics. On the other hand, antibiotics
improve growth, feed efficiency and control infectious diseases. Following the ban on the use of antibiotics as
growth stimulants in the poultry industry, the EU has been paying more attention to non-antibiotic growth-
promoting compounds since 2006, including organic acids, probiotics and herbs. Previous studies have shown that
in many oils of dark plants Mentha pipperita, thymol, carvacrol, menthol and in some cases paracetamol are the
most important components of growth improvement, their antimicrobial and antioxidant properties. kefir is also a
natural probiotic. The fermenting agent of kefir milk is kefir seeds, which contain casein and the species
Lactobacillus, Saccharomyces, Streptococcus and others. Diets containing Mentha pipperita, by improving the
microflora of the gastrointestinal tract and reducing the population of harmful microbes, can create better
conditions for the use of final feed products and thus improve the growth and better performance of chickens. In
studies, the positive effects of kefir on the performance and biochemical parameters of broiler blood have been
reported.

Materials and Methods: This study was conducted in the animal husbandry research station of Khuzestan
University of Agriculture and Natural Resources. In this study, four hundred one-day-old Japanese quails were
used in a completely randomized design with four treatments, four replications and 25 observations per replication
for 35 days. The experiment was performed. Treatments are: Treatment 1) Basic diet + drinking water (control
group), Treatment 2) Basic diet + drinking water + 0.5% Mentha pipperita extract, Treatment 3) Basic diet +
drinking water + kefir milk 2%, Treatment 4) Basic diet + drinking water + Mentha pipperita extract 0.5% + kefir
milk are 2%. The weight of quails was measured at the end of each week and the feed consumed was determined.
The average of daily weight gain, feed intake and feed conversion ratio were calculated. At the end of the fifth
week, from each replicate, two quails with a weight close to the average were selected and slaughtered. Breast
and thigh meat samples were used to measure pH, water holding capacity and meat moisture content. Also, at the
end of the fifth week, two samples were randomly selected from each replicate and blood was taken from their
wing vein to measure blood parameters, thyroid hormones and testosterone.

Results and Discussion: The addition of mint and kefir extract significantly increased the weight of Japanese
quails. The highest weight gain in the third and fourth weeks was observed in treatments 2, 3 and 4, respectively.
In a study that investigated the effect of kefir on broiler performance, it was shown that the use of kefir as a natural
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probiotic causes significant weight gain, which is consistent with the present results. Mentha pipperita essential
oil and kefir have been reported to improve feed conversion ratio and stimulate digestion in broilers. Kefir added
to broiler drinking water has been reported to increase body weight, increase daily weight, reduce daily feed intake
and feed conversion ratio, and improve performance. Mentha pipperita lowers blood cholesterol levels by liver or
intestinal cells. Peppermint also accelerates LDL catabolism by increasing liver LDL receptors. In addition,
Mentha pipperita inhibits the activity of the enzyme fatty acid synthase (FAS) and increases the beta oxidation of
fatty acids, thereby effectively reducing fat storage. The concentration of thyroid hormones was not affected by
the treatments. In some studies, thyroid hormone concentrations increase with nutrition of mint and kefir.
Testosterone concentrations were significantly affected by experimental treatments. Changes in the hypothalamic-
pituitary-gonadal axis are the most important factors affecting the reproductive system. So far, the effect of many
different plant extracts on the hypothalamic-pituitary-gonadal hormonal axis has been investigated. Plant extracts
such as marjoram and ginger have been reported to increase testosterone, LH and sometimes FSH, and play an
effective role in activating the hypothalamic-pituitary-gonadal axis. Peppermint, with its special chemical
composition, can stimulate the signaling pathways of sex steroid production in the hypothalamic-pituitary-gonadal
axis. The effect of experimental treatments on pH and moisture of breast and thigh meat and their water holding
capacity was not significant.

Conclusion: According to this study and economic considerations, it seems that the combined use of 2% kefir
and 0.5% Mentha pipperita in drinking water can improve the performance and also modulate lipid profiles in
Japanese quails, as well as increase reproductive performance in males.

Keywords: Antioxidant, Japanese Quail, Probiotic, Plasma
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Table 1- Ingredients and the chemical composition of basal diet

0 yu> dl}.}l Lo )0
Ingredients %
=2 48.09
Corn

by dlos ) 36.39
Soybean meal (44% protein)

l?.?“’ O‘éﬁ) ) 1.21
Soybean oil

p5 5.00
Wheat

@ ol Ao 5.00
Corn gluten meal

Sl kS (53 2.00
Dicalcium phosphate

Ske 2 156
Oyster shell

plab s 0.18
Common salt

ww uf’?_ 0.21
Sodium bicarbonate

" ase g reling JoSe 0.25
Vitamin and mineral Premix!

Omgte = Jl g3 0.11

DL-Methionine
(2253) losd oS5
Chemical composition (%)

(r’)fﬁl‘f » ‘5).“591,.5) }L“5¢‘$9‘“ JJB dj)".l 2816
Metaboliazible energy (kcal/kg)

PEOfon 23.31
Crude protein

frlS 1.81
Calcium

a6 ot 0.44
Available phosphorus

o 1.14
Lysine

OsFS 0.87
Threonine

oess 0.48
Methionine

O * Ogte 0.84

Methionine+ Cystine

Mellip olg Yoo e« B12 by 055500 W K il o) o VYo 0 (B bty Mallin dols Vv e A fsling Malley 35y A+ o+ (g9l 0y pS kS o

T Sk Y0+ i 5 o V0 5 g 5 s Y5+ ol SS9 1.5 o WV sl 55,500 VAT 25 oty 25 o £+ D3 ol
s .5 o WY+ 0.5 o I 5y 25 oo PRVD 3550 5 Lo YD+

!Supplied per kg diet: vitamin A, 86000 IU; vitamin E, 11000 IU; vitamin K3, 2200 mg; vitamin B12, 12 pg; vitamin D3,

3,000 IU; riboflavin, 4000 mg; niacin, 7830 pg; pantothenic acid, 17 mg; pyridoxine, 2460 mg; biotin, 150 mg, Fe, 75000

mg; Mn, 74500 mg; Zn, 64775 mg; 1, 869 mg and Se, 142000 mg.
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Table 2. Effect of Mentha pipperita extract and kefir in drinking water on feed intake (g per week) Japanese quail on a weekly basis

ialejl sl
" Treatments
entha pipperita .00 entha SEM! ;
control extract 0.5% kefir 2% 0.5% + kefir 2%
(592 22 £5) Shos Span
Daily feed intake, g per week
Jgl azan 41.63 42.06 41.02 41.85 0.652 0.714
Week1
py> iin 88.17 87.80 87.90 86.17 0.883  0.405
Week?2
Py 4iin 112.68 113.00 113.05 120.25 0.977 0.503
Week3
Pl i 146.00 146.75 146.25 147.25 0.665 0.367
Week4
AN 175.75 176.25 175.25 174.25 0810 0382
Week5
5yl (gllas

ISEM: Standard error of the means

Soue el ol Eliss ojlas oS0 (sl )Sg5le b &S canl o
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Table 3- Effect of Mentha pipperita extract and kefir in drinking water on weight gain (g per week) of Japanese quail during 1-35

days of age
Fell ialojl (glojlos
Parameters Treatments
sals Soy 0 als gl Mo ¥ S AoV S tasp 0 il gl SEM! p-value
control Mentha pipperita kefir 2% Mentha pipperita extract
extract 0.5% 0.5% + kefir 2%
(azdo )5 p55) (s
Body weight, g per week
Jol azan 17.50 17.50 18.77 17.62 0.584 0.378
Weekl
pod diin 42.50 42.25 42.56 43.50 1.120 0.869
Week?2
pow diin 44.62° 46.57% 46.50% 48.872 0.729 0.011
Week3
oyl aan 47.50° 48.75% 48.50% 51.722 0.811 0.017
Week4
JESIIEIN 30.67 32.95 32.42 34.00 0.966 0.157
Week5
5kl gllas

(P<O.05) 1iily o o sine ST sl i, o > e s Spyo b (slosSileo 20

1SEM: Standard error of the means,

2b Means with different letters within a row are statistically significant (p<0.05).
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Table 4- Effect of Mentha pipperita extract and kefir in drinking water on feed conversion ratio (g / g) Japanese quail on a weekly

basis
L;Ze.L")'T sljles
m Treatments
sl . X AT
Darameters s Loy B alb gl o ¥ i Loy ¥ piS +ao)> 0 il glis
control  Menthapipperita S oo Mentha pipperita extract ~ SEM*  p-value
extract 0.5% 0 0.5% + kefir 2%
(p57p5) 2 s oyl
Feed: gain, g:g
ol i 2.34 2.47 2.46 2.42 0047  0.242
Weekl
Py 448 2.11 2.13 2.11 2.11 0023  0.903
Week2
P o Al 2202 2.292 2.92b 2.23p 0.019 0.038
Week3
polas i 3.00 2.08 2.05 2.96 0.044 0.086
Week4
pox ks 2.90 2.90 2.92 2.88 0030 0861
Week5
A)l..\;'\.'.',..;l dlk&‘

1SEM: Standard error of the means

(P<0.05) wsbso I sime M3 shls sy j 53 e b g b slagySils 2P

ab Means with different letters within a row are statistically significant (p<0.05)..
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Table 5. Effect of Peppermint extract and kefir plasma metabolites in drinking water on Japanese quail

inlejl sl
Treatments
gt s oS et
Plasma metabolites control Mentha pipperita | & -, Mentha pipperita extract SEM!  p-value
extract 0.5% 0.5% + kefir 2%
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g S
Triglyiﬁi;g/dL) 194.002 189.002 188.00% 183.00° 2.310 0.0297
WHU‘DLT_?(l:nL;;ZﬁM 407 50.87° 52.00% 56.87° 1563  0.0081
{ﬁu(mﬁ 70.50° 66.37 65.12" 61.12° 1766 0.0011
(m /dl(_})sésl cose 193.13 193.87 194.37 194.12 2259 0.9816
g ucos
A)bjl:..;\ L5\.|a'>\
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ISEM: Standard error of the means

ab Means with different letters within a row are statistically significant (p<0.05).
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Table 6. The effect of peppermint extract and kefir in drinking water on thyroid hormones and testosterone in Japanese quail

ialejl sl los
Treatments
el Wwli dopd il gl aop ¥ S aop ¥ S a0 kb gl SEMT p-value
Parameters control Mentha kefir 2% Mentha pipperita extract
pipperita 0.5% + kefir 2%
extract 0.5%
(59,9 £ 115 1.19 1.22 1.27 0172  0.782
(ng/mL) T3
(9,59 £ 1.61 1.67 1.62 1.72 0135 0584
T4 (pg/dL)
19 g 0.88¢ 1.25¢ 1.52b 1.982 0.148 0.001

Testosterone (ng/mL)

J)b.il;‘.w\ dUaﬁ\
(P<0.05) wislo jloisine SMST gl)l> sy 5 3 aslio nd By b (sloSibs 2P
ISEM: Standard error of the means
ab Means with different letters within a row are statistically significant (p<0.05).
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Table 7. Effect of peppermint extract and kefir in drinking water pH, moisture of meat (%) and water-holding capacity (%) in
Japanese quail

@3%.[")'] sl
Treatments
Y i +do ) 0 Jald gl
. . lop b Mals glis . Loy
S~ 2 Menthapipperita o 2 menthappperita  SEM! pvalue
Parameters control . kefir 2% Pipperita
extract 0.5% extract 0.5% + kefir
2%
W 5.95 6.10 6.05 6.17 0.195 0.726
& Breast
-l
pH i 6.30 6.42 6.49 6.56 0.215 0.826
Thigh
Aw
B 72.38 74.46 73.65 75.41 2.123 0.256
Casb, Breast
Moisture oh 74.19 76.53 77.80 78.41 3013 0452
Thigh
- Aw
O e pha&s s ls Bre:ast 56.61 59.23 57.16 58.32 1.952 0.187
Water-holding N
capacity T;)h 59.34 61.58 60.79 62.10 1.632 0.325
19

5yt (ollas
1SEM: Standard error of the means
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Introduction: As the highest cost of poultry production is the cost of feed, optimizing feed consumption and
reducing feed conversion ratio are very important in the poultry industry. Also, the problem of lower egg shell
quality caused by prolonged egg production period is an important issue affecting the breeding of old layer hens.
Approximately 10% of the eggs produced in poultry farms are lost due to breakage of eggshells, which accounts
for huge economic loss to the egg industry. Improving eggshell quality are essential for protection against
penetrating of pathogenic bacteria. As a result, a great deal of efforts have been applied to improving egg shell
quality in old laying hens in the fields of mineral nutrition. Numerous researchers have focused on the addition of
trace elements in the diet to regulate egg quality by improving eggshell ultrastructure. Manganese is an
indispensable trace element, Manganese takes a crucial part in biological processes, including the metabolism of
lipid, protein, and carbohydrate. The low Mn content in corn—soybean meal diets used in production and the
inefficient intestinal absorption of Mn in birds calls for the need for optimizing the supplemental provision of Mn
to birds. In the process of egg formation, manganese is important for the formation of the shell and the pleasure
affects the quality of the shell. Manganese is an important nutrient for laying hens. Dietary Mn is known to have
profound effects on the skeleton. Manganese supplementation affects the function and characteristics of the tibia.

Materials and methods: An experiment was conducted to investigate the effect of two inorganic and organic
forms of manganese on performance, antioxidant activities, immune system and bone strength in older laying hens.
250 Leghorn laying hens (w-36) with 80 weeks of age were divided into 5 treatments and 5 replications in a
completely randomized design. Treatments were: control (without manganese supplement), treatments containing
100% manganese sulfate (diet 1), 75% manganese sulfate and 25% organic manganese chelated (diet 2), 50%
manganese sulfate and 50% organic chelated (diet 3) 25% sulfate Manganese and 75% organic chelated (diet 4).
During the experiment, daily feed intake (g), egg weight, number and production of eggs (g/hen/day) and feed
conversion ratio were calculated. To evaluate the humoral immunity on the day of slaughter (94 weeks age), 10 cc
of blood was taken from two selected birds and its immunoglobulins were measured. To evaluate the bone strength,
two pieces of chicken were selected from each replication and after slaughter, the tibia of the right foot was isolated
and after preparation, the mechanical properties of the bones were measured. Also The antioxidant activities of
SOD (Superoxide dismutase), DPPH (2,2-diphenyl-1-picrylhydrazyl) and MDA (malondialdehyde) were
evaluated.

Results and Discussion: The results obtained in this experiment showed that the production performance was

1- Department of animal Science, Kashmar Branch,Islamic Azad University, Kashmar, Iran.
2-Department of animal Science, Kashmar Branch, Islamic Azad University, Kashmar, Iran.
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affected by experimental treatments. The lowest feed conversion ratio and the highest feed intake, egg production,
egg weight and egg mass were observed in diets 4 and5, i.e. treatments receiving 50% and 75% manganese organic
chelate. Also, the levels of immunoglobulin G and immunoglobulin M were significantly affected by experimental
treatments. The levels of immunoglobulin G and immunoglobulin M in the experimental treatments showed a
significant increase compared to the control treatment, while in immunoglobulin M there was no statistically
significant difference between diet 3 and basal diet. In addition, antioxidant activity was significantly affected by
experimental treatments. The amount of malondialdehyde was significantly reduced in diet treatments 4 and 5
compared to the control treatment. The percentage of DPPH (2,2-dipheny I-1-picrylhydrazyl) in diets 3, 4 and 5
showed a significant increase compared to the basal diet. Also, the amount of superoxide dismutase in diet 2
showed a significant decrease compared to other diets and control diet. However, the effects of inorganic and
organic manganese supplements on the tibia strength of older laying hens were not affected by experimental
treatments.

Conclusion: The results of this experiment showed that the addition of manganese supplement to the diet
improves the production performance and immunoglobulin G and immunoglobulin M through the use of organic
manganese source in laying hens and manganese amino acid chelate can replace 75% of manganese sulfate in the
diet of older laying hens. Also, antioxidant status was significantly affected by experimental treatments. In general,
the addition of manganese supplement in the diet of laying hens improves performance, immune system and
antioxidant activity in aged laying hens.

Keywords: Antioxidant activity, Bone, Immune system, Laying hen, Manganese.
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tvitamin premix provides per kg diet: vitamin A, 3200000 IU; vitamin D3, 1320000 IU; vitamin E, 80001U; vitamin K3, 1000 mg/kg;
vitamin B1, 1000 m%kg; vitamin B2, 2200 mg/kg; vitamin B5, 32000 mg/kg; vitamin B3, 12000 mg/kg; vitamin B6, 1600 mg/kg;
vitamin B9, 360 mg/kg; vitamin B12, 9 mg/kg; Biotin 30 mg/kg; Choline 44000 mg/kg; Antioxidant 3000 mg/kg. 2Manganese-free

mineral premix provides per kg diet: Zn, 32000mg; Cu, 3200 mg; I, 480 mg; Se, 88 mg; Fe, 16000 mg. The amount of base diet
manganese measured in the experiment was 79.01 mg/kg.
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Table 2- Effect of different Sources of organic and inorganic manganese on laying performance in old laying hens
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Control diet 2 diet 3 diet 4 diet 5
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Feed intake (gr)
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Egg production
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Egg weight (gr)
(%) e o35 40.62° 42.09% 42.73% 46.29° 48,837 0.80 <0.001
Egg mass (gr)
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Feed conversion ratio
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SEM: standard error meaning.

ab\/alues in a row with no common superscript letter are significantly different (P < 0.05).
1 control without manganese supplement, diet 2 containing 100% manganese sulfate, diet 3 containing 75% manganese sulfate
and 25% organic manganese chelated, diet 4 containing 50% manganese sulfate and 50% organic chelated, diet 5 containing 25%

sulfate Manganese and 75% organic chelated.
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Table 3- Effect of different Sources of organic and inorganic manganese on immune system in old laying hens
‘@z‘-iL")'T L;\.M).,?
ool sl el )y Experimental diets SEM
Safety Parameters | abops  Yous Yoy ¥ ops O oy
Control diet2  diet3 diet 4 diet 5

P-value

e 162.60° 206.5% 157.30° 194.80° 177.30®° 1.09 0.0001
1gG (ng/ml)

L odslS i 64.10° 83.60° 65.70° 81.80* 75.40* 0.78 0.0001
IgM (ng/ml)
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SEM: standard error meaning.
abvalues in a row with no common superscript letter are significantly different (P < 0.05).
Icontrol without manganese supplement, diet 2 containing 100% manganese sulfate, diet 3 containing 75% manganese sulfate and
25% organic manganese chelated, diet 4 containing 50% manganese sulfate and 50% organic chelated, diet 5 containing 25% sulfate
Manganese and 75% organic chelated.
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Table 4- Effect of different Sources of organic and inorganic manganese on Antioxidant activity in old laying hens

alosl (gloo >
o ol Experimental diets SEM P-value
Parameters Gl oy Yooy Y oy ¥ ooy O oy
Control diet 2 diet 3 diet 4 diet5
e 284.30° 201.70P 216.802 341.90 363.50° 0.78 0.0001
SOD (U/ml)
s olle
il s o 1002 96.562 93.80° 87.63P 85.30° 6.12 0.0001
MDA
il g:;;a Jet 0 71500 76.33 82.50° 87.50° 88.33 7.24 0.0001
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.2, 2-diphenyl-1-picrylhydrazyl (DPPH).

SEM: standard error meaning.

ab \alues in a row with no common superscript letter are significantly different (P < 0.05).

Icontrol without manganese supplement, diet 2 containing 100% manganese sulfate, diet 3 containing 75% manganese sulfate and
25% organic manganese chelated, diet 4 containing 50% manganese sulfate and 50% organic chelated, diet 5 containing 25% sulfate

Manganese and 75% organic chelated. 2, 2-diphenyl-1-picrylhydrazyl (DPPH).
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Table 5- Effect of different Sources of organic and inorganic manganese on bone strength in old laying hens

' oalojl slao
ozl Experimental diets SEM P-value
Parameters Gloops Yooy Y ooy ¥ oy AFIVES
Control diet 2 diet 3 diet 4 diet 5
(N) w&w E9y8 124.70 213.70 215.75 228.30 157.10 28.09 0.17
breaking force
() unsd s b osipleni 5 0.09 0.13 0.14 0.15 0.10 0.02 0.29
breaking moment
e 1.94 1.23 1.57 1.41 1.22 0.19 0.17
bend broke
(M) 38 Colied 2.81 2.18 1.96 231 172 0.58 0.74

cortex thickness

e gl 1 SSle SEM
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SEM: standard error meaning.
Icontrol without manganese supplement, diet 2 containing 100% manganese sulfate, diet 3 containing 75% manganese sulfate and

25% organic manganese chelated, diet 4 containing 50% manganese sulfate and 50% organic chelated, diet 5 containing 25% sulfate
Manganese and 75% organic chelated.
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Introduction : Oxidative stress is an imbalance between the free radicals and the ability of the body to
counteract or detoxify their harmful effects by antioxidants. Commercial poultry faces a wide range of
environmental, technological, nutritional, and biological stresses, which are responsible for low productivity and
reproductive performance in poultry. In addition, chronic oxidative stress can deplete antioxidant vitamins and
trace elements, impair immune function resulting in significant economic losses to the poultry industry. Most of
this stresses at the molecular level are associated with oxidative stress and damage to important biological
molecules. High levels of fatty acids are found in the plasma membrane of sperm cells. Fatty acids and other lipid
compounds in sperm membranes play an important role in regulating spermatogenesis, sperm maturation,
acrosome reaction, capacity building, and membrane fusion. Specifically, sperm lipid peroxidation disrupts these
functions and inhibits spermatogenesis. Oxidation of sperm fatty acids leads to the production of free oxygen
radicals (ROS), which are normally necessary for physiological processes of sperm, but excessive production of
ROS in sperm causes low membrane fluidity, DNA breakdown (directly by attacking the purine and pyrimidine
bases), protein damage, and ultimately reduced sperm motility and fertility. ROS cause damage via single and
double strand DNA breaks, cross links, and chromosomal rearrangements) vitamin E is one of the most important
natural antioxidants and effective in preventing of the spermatozoa lipids oxidation. Consumption of high amounts
of vitamin E (200 mg / kg diet) increases its concentration in blood and semen plasma and causes beneficial
changes in antioxidant capacity and lipid profile of rooster semen in normal conditions. Therefore, the aim of this
study was to investigate the effect of diet supplementation with vitamin E on the quality of frozen-thawed sperm
in breeder rooster under dexamethasone-induced oxidative stress.

Material and Methods: A total of 18 roosters of Ross 308 broiler breeder at 28 weeks of age were completely
randomized with 3 experimental groups and 6 birds in each experimental group. Experimental groups include 1-
Normal rooster fed basal diet (control) 2- Roosters treated with subcutaneous injection of dexamethasone 4 mg /
kg body weight (DEX) 3- Dex + Vitamin E (200 mg / kg diet). After 2 weeks of habitation period and 3 weeks
after experimental treatments, semen samples of roosters were collected twice a week from each rooster using
abdominal massage method. Sperm viability was assessed by eosin-negrosin staining. For this purpose, mix 10 pl
of diluted semen with 20 pl of dye containing eosin dye (1.67 g), nigrosin dye (10 g) and sodium citrate (2.9 g) in
100 ml of distilled water. The viability of sperm was examined by light microscope (Olympus, Japan) with a
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magnification of 400 x and sperms that were completely or partially reddish and those did not stain were
considered died and live sperm respectively. Qualitative characteristics of sperm including viability, percentage
of total (MOT, %), and progressive motility (PROG, %), plasma membrane integrity as well as malondialdehyde
content, antioxidant capacity (TAC) and activity of glutathione peroxidase (GPx), superoxide dismutase enzymes
(SOD) were evaluated. Statistical analyses were performed using SAS software version 9.1. Duncan’s test was
used to compare groups.

Results and Discussions: The results showed that dexamethasone injection as a cause of oxidative stress,
increases lipid peroxidation (9.11) and decreases antioxidant capacity (1.01) of sperm (P<0.05). Total motility
(49.16), progressive motility (12.46), survival rate (50.84) and plasma membrane integrity (50.26) significantly
decreased by DEX treatment (P<0.05). Dietary supplementation with vitamin E improves total motility (73.63),
survival rate (74.12) and plasma membrane integrity (72.74), antioxidant capacity (1.50) and activity of glutathione
peroxidase (73.58), superoxide dismutase (144.95) and reduction of malondialdehyde (4.61) compared to the other
two groups (P<0.05). Progressive motility (26.33) was highest in the control group compared to the other two
groups and Lateral Head Displacement (16.08) was higher in the dexamethasone group than the other experimental
groups (P<0.05). These positive effect vitamin E on sperm quality could be due to its antioxidant properties.

Conclusion: It can be concluded that dexamethasone injection increases lipid peroxidation and decreases
sperm quality. Addition of vitamin E to the broiler breeder rooster’s diet under oxidative stress condition improves
the quality of frozen thawed sperm. Therefore, it is recommended to supplement the diet of broiler breeder roosters
with vitamin E under oxidative stress conditions.

Keywords: Frozen-thawed sperm, Oxidative stress, Rooster, Vitamin E.
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Table 1- Ross 308 male broiler breeder diet in experimental period.
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Table 2- Effects of vitamin E supplementation on motility and motility parameters of frozen-thawed sperm of broiler breeder
rooster under oxidative stress.

o jlos
Treatments
, J53iel 353 | sals 153el353 L E oppoly
ol ,b wls uI9) d J9) d [Saded)
Paj;’ AN Control Control with Vitamin E with SEM P value
dexamethasone dexamethasone
5 68.870 49.16¢ 73.63° 1.14 <0.01
™ (%)
og ey S0 26.33° 12.46° 20.46° 1.07 <0.01
PM (%)
e 2 S8y (x5kn 19.08° 11.99° 15.04° 1.23 0.01
VAP (um.s)
frelans e )3 S 14.83 9.48b 11,528 1.19 0.03
VSL (um.s)
T e 3 Sy 53.28 34.92¢ 43.75b 1.85 <0.01
VCL (um.s)
S o3 kS 25.66 22.25 25.27 1.77 0.37
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o o 70.85 64.45 68.85 252 0.23
STR (%)
ro b ol 1.48° 0.9¢ 1.26 0.06 0.01
ALH (pum)
el Sl 8 14.19° 16.08° 14.68" 0.29 0.01
BCF (Hz)

(P < 0.05) 55l s sine clis g ylol s 5l o 2y oglize By > b bnylog &P

abDifferent letters in the same row show statistically differences (P < 0.05).
1Tm (Total Motility), Pm (Progressive Motility), VAP (Average Path Velocity), VSL (Straight Line Velocity), VCL (Curvi Linear
Velocity), LIN (Linearity), STR (Straightness), ALH (Lateral Head Displacement), BCF (Beat Cross Frequency).
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Table 3- Effects of vitamin E supplementation on plasma membrane integrity and viability of frozen-thawed sperm of broiler
breeder rooster under oxidative stress.

L jlos
Treatments
Lo a3 Jals w{[’;;l}fs L sals - 99}1:‘1)"-5; LE (el SEM P value
Parameters control  Control with dexamethasone Vitamin E with dexamethasone
bd Sk 58.50° 50.26° 72.740 1.27 <0.01
Membrane Integrity (%)
oo 63.680 50.84¢ 74,120 1.34 <0.01

Viability (%)

(P < 0.05) 55)ls i sine iy g )lol i 5 Jhaus o y3 oglite gy b Lo ylag P

ab Different letters in the same row show statistically differences (P < 0.05).

glianS] i ot (1595 pole (sl g b kb (LIS Ededtie oyl (oberdon (sl p B ey JoSa 3938 @l -€ Jgu
Table 4- Effects of vitamin E supplementation on biochemical parameters of frozen-thawed sperm of broiler breeder rooster under
oxidative stress.

o jlos
Treatments
1o i Sasliel b 1l 53lieli b E yeelig
Parameters? Control Control with Vitamin E with SEM P.value
dexamethasone dexamethasone
ol o3 ogle 6.94 9.112 4.61¢ 0.29 <0.01
2MDA (nmol/ ml)
(ST B JS b o 1.16 1.01° 1,500 0.03 <0.01
TAC(U/ml)
el 55.69° 46.16° 73.58 1.91 <0.01
GPx(U/ml)
JBgosduS 150 111.72 103.45¢ 144,952 2.47 <0.01
SOD(U/ml)

(P < 0.05) 5l s sine clis (gylol s 51 oy y> Sgliia gy b bajlag 2P

ab Different letters in the same row show statistically differences (P< 0.05).
MDA (malondialdehyde), TAC (Total Antioxidant Capacity), GPx (glutathione per-oxidase), SOD (Superoxide Dismutase).
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Introduction: The quality of drinking water is an important factor that may affect broiler performance. Water
is very important resource for poultry and is mainly supplied from groundwater sources, rivers, and springs. In
addition to being a nutrient, water also softens food and carries it through the body, aids in digestion and
absorption, and cools the body as it evaporates through the bird’s lungs and air sacs. Water helps remove waste,
lubricates joints, is a major component of blood, and a necessary medium for many chemical reactions that help
form meat and eggs. This study discusses some of the most common factors that impact poultry farms water
quality. Therefore, this study aimed to investigate the chemical quality of samples obtained from various sources
of poultry drinking water in Noorabad city of Fars province and neighboring villages.

Materials and Methods: This study is a cross-sectional study and was conducted for evaluating the quality of
water used in poultry farms in Noorabad city of Fars province and neighboring villages such as Dam Qanat, Kol
Gah, Gazargah, Arab Khalifa Sofla, Fahlian, Tal Kohneh, Mal Mahmoud and Bajgah. Total hardness, pH, total
dissolved solids, chlorine, calcium, magnesium, and sodium of water in nine regions were evaluated. This study
was conducted in the second quarter of 1399. Water sampling was done in 30 poultry farms with three replicates.
For this purpose, three samplings were randomly taken from each poultry farm three times a month. The samples
collected in plastic containers were immediately tested for pH and transferred to the laboratory for other
experiments at room temperature. The sampled poultry farms used well water.Total hardness, pH, chlorine,
calcium, and water magnesium were measured using a model 7500 photometer according to the device's
instructions and APHA. Results were analyzed statistically by SPSS software version 20 and the One-way
ANOVA test with the Duncan post hoc test. Mean + SD was considered significant if (P<0.05).

Results and Discussion: When the water looks clear and tastes okay, water quality is easy to take for granted.
However, water quality is impossible to judge adequately except with laboratory testing. Field experience has
conclusively shown that unobservable differences in water quality, from farm to farm and even from one well to
another within a complex, can result in significant differences in bird performance. Drinking water should be clear,
tasteless, odorless, and colorless. As a general observation, a reddish-brown color may indicate the presence of
iron, while blue color indicates the presence of copper. Hydrogen sulfide is indicated by a rotten egg odor.
Hydrogen sulfide may also combine with iron to form black water (iron sulfide) that may also implicate the
presence of sulfate-reducing bacteria. Taste can be affected by the presence of salts, and a bitter taste is usually
associated with the presence of ferrous and manganese sulfates. The highest amounts of total hardness (1169 +
0.52 ppm), calcium (583 £ 0.57 ppm), total dissolved solids (1398 + 1.5 ppm), sodium (259 + 0.57 ppm), and
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chlorine (403 £ 1.00 ppm) belonged to the water of the Bajgah region. In talkohneh, the amount of magnesium in
water (289 + 0.55 ppm) was significantly higher than in other regions. Water pH in Nourabad (7.15 + 0.020) was
less than in other regions and was neutral.

Conclusion: Water quality attributes can have a direct or indirect effect on performance. Poor water quality
can retard the growth, curtail egg production, or result in production of lower egg quality. Feed conversion, for
example, has been positively correlated to the presence of sulfate and copper concentrates in the water, and
livability with potassium, chloride, and calcium. Bodyweight is positively influenced by water hardness and
dissolved oxygen and negatively influenced by total bacteria and pH less than 6.0. While several elements can
cause poor water quality, the interaction between elements is more significant in water quality problems than the
simple fact of their presence. The findings of this study reveal that, in terms of total hardness, Damghanat water
was more suitable for poultry drinking and aviculture than other regions. Water TDS of each nine evaluated regions
as appropriate. In Damghanat and Arabkhalifehsofla, the amount of water calcium was more suitable. In
Malmahmoud, Fahlyan, and Talkohneh the amount of water magnesium was more than a threshold for poultry.
Gazergah has the most suitable water chlorine status. Water sodium was more than 50 ppm in all regions except
Kalgah. pH less than 6.3 decreases the yield of the poultry, however pH of none of the regions was less than 6.3.
Low pH water can be unpalatable, corrosive to equipment, and may have a negative impact on performance. High
pH water is also unacceptable since it reflects high levels of calcium and magnesium, which can clog water
systems. Poultry accepts water on the acid side better than they accept water on the alkaline side. The results of
the present study indicate the poor quality of water in Nurabad, which is recommended through solutions such as
the use of acidic compounds to remove sediments and adjust the pH of water, as well as the use of orthophosphates
to harden water.

Keywords: Chlorine, Poultry farms, Water hardness, Water Quality.
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Figure 1- Water total hardness in different area of Noorabad city of Fars province.
&1 The different superscripts between bar indicate significant differences (P < 0.05).
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af The different superscripts between bar indicate significant differences (P < 0.05).
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&h The different superscripts between bar indicate significant differences (P < 0.05).
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@i The different superscripts between bar indicate significant differences (P < 0.05).
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&h The different superscripts between bar indicate significant differences (P < 0.05).

il oo YU Jsbe dals dlge JS e sy bl o a8 Liblie
O e se o cul @bl plu j ol ZYe b Ve oy Baas
Balnave and Gorman, 1993; ) ,ls oS dlue oyl 5 bl
Ol ((Kalimuthu and Kand,1987; Pourreza et al., 2000
PSS e slp Voo e PP I 28 Jgboee sl Slgo S e
PPM (e Jobxo ol dlge JS' line s SUylas (LS ¢l
Coffey, ) cuwl (iso cols) (LSl glgil don (gl Vo e e—VAA
dilaio &5 o Ol ¢ Jgbore dols g JS i liwe yai j1.(2015
A5 03y i canlio u.,b)')l 3y50
Gy Bpan ol > Game el (B ae ) Gt 22
ol dlox 51 &S 3900 s Cashy Gl 5 Gl Bpan 38l
Jor wse pr Cugby (38 Vb oy pl ]y e plgi o polis
Jor &y Sl 5l gao)d plgi oo & 33,5 (0 SerdenS'sS (S lon
Balnave and Gorman, 1993;) cuwb by (glew oyl
Oliee [(Kalimuthu and Kand,1987; Pourreza et al., 2000
o 00 5l YL polie &S Cusl i) p)S (o YV i ollas
S ase 1L YU S L Mg lion & Gpgo 3 o 2 2 8
2 pS e P sl ol (i 2350 o] S g o3l
il i e e 0 5 Gl et ol sl il 2
Coffey.) sy salys yiaa V¥ 32 3 235 o 3935 )3 lS 3l
5 03 pgibe Gl lo WIS o Ol > el 25 clale (2015

)L@?})‘)J;L;Ou ULJ;MW)JAKU‘W
“We om ey Gl g pp)S e FoU 005 0 (sl 0g)S
3PS ke WADAY s s bns Ol 1y 1 0 p)S o £
s Yl D) 52 238 (o VA 51 VL 5 e T 2
Cusl Ogllacl GLSle (sl g 039 Y jlows WA+ 5l Gl (50w
SlB p3 sy, U IS it i} ulple L(Coffey, 2015)
Al blie plo jl pewlio lag)lié so gy anslil (5l
A=+l e Jslowe dol> Slge S l3ee (5ol o By

Barton, ) seu 0 bases Slyed e 5 (59 LiblS coge
1996; Kalimuthu and Kand,1987; Nelson and Kirby,

ol ieS slaasges > .(1980; Pourreza et al., 2000)
P 1S Bpan g ad) p Jsloee o> dlse J5 Gl 9 Sod Spae
dgo JS olie Sl & plgies |y ol cde o o)l it il daan g
5 el Jol5 95 o 4 o )3 35250 2ol s g Jsloo sl
Jslome ol dlge IS liee syl Of G puae ils bgsje o 3L
sl e Julos $)low I (86 Gl it f 5l 4 YL
rnelS D (it S ppiomen Jglome dale Slge S lise ]34
5 (glodgy 5 0 (g5l Sl 5929 33l (8 50 o s
e Vb 3l 5 Jgloxa dals Slge S lsse syl sla] G yumo §
239290 Slaggylipe 3 Sl Glie Aibioe e 5 Sye ol




VYA slTe i s s (5510 yo (S pao O oS’ (w2

by 2y80 Bblis 51 S gun y> . (Coffey, 2015) 25,5 . LSl
D95 eS8 #IY 5l ol pH

S 5 A
oyl Gl e g g laé po 5,Shas p Ol cuis a8 bl )
g e)laé o Sawelidl T cuas 51 28T L .asb o coucal
ly ol coas Gl (lagsy) 4 ooy mbas g o (5w Sials
byl o sl Fowle shyeln g (225k 4 g odnid gm0
Byae Ol cuiS ilisl gl odlatul 3)50 (sla ) Kaly ges S8
00905 x> (sl (gbooasS S 3l eolatwl ol ba g ylue yo
2 phdsn S 5l (6ol aizeed g gl lades Slgu,
g NS & oS she 15 3lge (IS I3l sl 5 Y 5
oo & lbuta.wﬁy)] )] u‘ysa Lmd)‘.\.cfo ui ‘.SJ’}("‘, u,mlf dl).)
2 g bl | g Maa (o0 pajsie 5 S @ dlge cpl )8
P olse ormper Syl Jos & cailos Slopl (s)bre

2,8 odlazul wa O oldj st (clmolSiums

Refrences

I ope 4 @bl ples y3 (L, 2009) 95 postbe 29008 & yxie
gl 3 (slaliug) 39 B PPM | s OF oo o8 JST (sl
SFmslie Candy | O melS oliee i 5 o il e
392 )3)95
ol g1 p a5 Lo WO LS Lo Suelis] O (o aie ailiw]
WO 51 YL ol 5 o3 1) 1 p)S (e VF ol llas o S
csheo 80 5V ol el o g cde 1Ll 1) 0 p)S (e
Cunl (S0 28 Vb IS j3lie &7 (Sy90 53 majsie S 0 )5
LB i (Coffey, 2015) 395 o Lials 5 Ladsl » il ceonge
2 e o YO0 ) a8 g8 g Ere oy O el i Joid
Ebadati and Hooshmandzadeh, ) cuol sads i85 55 szl
e e axS J5 g gbled @gee Jo slaling, 5> (2014
sl SIS Some do iy 92 3 g1 25 (e VYO 51 Gt
225 e V¥ pliee g ol 2 oS (Lo VYD plSle gl
IS lise o9 Yl (Coffey, 2015) 1l o wsllas 1o S 2]
P aS ol STy g lagyls 3 Shas o W] 5 3185 cel Slgs o
e S5 51 (Van der Sluis, 2002) 53,5 g oo odlitwl O
oS PH 35, 05 315 (sliang) & bgrpo Cundy o foaslio o IS
FIO-VID (o 0dd doogs e g Gl gllasl LSLe (gly & 5
sSkes 5 mjl Lol Cage SIY 5l S PH yolis i3l

1.

w N

Balnave, D., and I. Gorman. 1993. A role of sodium bicarbonate supplements for growing broilers at high temperatures.
World's Poultry Science Journal, 49(3):236-41 . 10.1079/WPS19930021.

. Barton, T. L. 1996. Relevance of water quality to broiler and turkey performance. Poultry science, 75(7):854-56.
. Coffey, R. 2015. Water quality. In: Poultry Production Manual. University of Ketucky Press, Lexington.

10.3382/ps.0750854.

. Heidari, A., H. Younesi, and Z. Mehraban. 2009. Removal of Ni (1), Cd (Il), and Pb (Il) from a ternary aqueous

solution by amino functionalized mesoporous and nanomesoporous silica. Chemical Engineering Journal, 153(3):70-
79. 10.1016/j.cej.2009.06.016.

. Ebadati, N., and M. Hooshmandzadeh. 2014. Water Quality evaluation of Dez River in the Dezful hydrometric station.

Ecohydrology, 1(2):69-81. (In Persian). 10.22059/ije.2014.53544.

. Irandoust, H., and H. Mohammadzadeh. 2016. Evalution chemical quality of drinking water for livestock animals in

different regions of Isfahan province. Animal Science Journal (Pajouhesh and Sazandegi), 30(115):243-54. (In
Persian). 10.22092/asj.2017.113279.

7. Kalimuthu, S., and R. Kand. 1987. Water quality and chick growth. Indian Journal of Poultry Science, 16(1):15-21.
8.
9. Li, L. 2009. Clean drinking water is crucial in enhancing animal productivity. In: 17th Annual ASAIM Sea Feed

Kardavani, P. 1988. Water resources and issues in Iran, saltwater and ways to use them. Ershad, Tehran.

Technology and Nutrition Workshop.

10. Mozaffari, S., and J. Ordoukhanian. 2008. Laboratory of principles of water treatment and industrial waste water

Payame noor university, Tehran.

11. Nelson, T. S., and L. K. Kirby. 1980. Effect of dietary cation-anion content on chick performance. Poultry Science,

59(1):1644-49. 10.3382/ps.0601030.

12. Pourreza, J., H. Nasrollahi, A. Samie, M. A. Mohammadalipour, and A. Assadian. 2000. The Effect of total dissolved

solid (TDS) on performance of broiler chicks. Science and Technology of Agriculture and Natural Resources, 3(4):71-
82. (In Persian).

13. Rice, E. W., and R. B. Baird. 2005. Standard methods for the examination of water and wastewater. American Public


https://doi.org/10.1079/WPS19930021
https://doi.org/10.1079/WPS19930021
https://doi.org/10.3382/ps.0750854
https://dx.doi.org/10.22059/ije.2014.53544
https://dx.doi.org/10.22092/asj.2017.113279
https://doi.org/10.3382/ps.0601030

194) 5L ) o leds Y 0l a‘,.g.l ng pole Glipgh 4y pis \Vo

Health Association, New York.

14. Rokni, H., S. H. Rahimi, S. M. M. Kiaei, A. H. Chizari, and A. Shiri. 2002. Evalution of quality of water used in
broiler breeder farms in Tehran provience. Journal of faculty of veterinary medicine Tehran University, 56(1):37-40.

(In Persian).
15. Van der Sluis, W. 2002. Water quality is important but often over stimated. World Poultry, 18(5):26-32.

16. Zimmermann, N. G., and L. Douglass. 1998. Survey of drinking water quality and its effects on broilen growth
performance on Delmerva. Poultry Science, 77(1):121-28.



Iranian Journal of Animal Science Research
Homepage: https://ijasr.um.ac.ir/

«.’:)Z'w’:ézu

® Research Paper
Vol. 14, No. 1, Spring 2022, p. 131-146

Evaluation of Probiotic Properties of Lactic Acid Bacteria Isolated from the
Gut of Honeybees Apis mellifera

Samira Toutiaee®™!, Naheed Mojgani?*, Naser Harzandi®, Mojtaba Moharrami“, Ladan
Mokhberalsafa*

How to cite this article:

Received: 24-01-2021 Toutiaee, S., N. Mojgani, N. Harzandi, M. Moharrami and L. Mokhberalsafa.
Revised: 09-12-2021 2022. Evaluation of Probiotic Properties of Lactic Acid Bacteria Isolated from
Accepted: 13-12-2021 the Gut of Honeybees Apis mellifera. Iranian Journal of Animal Science

Available Online: 07-06-2022 Research 14(1):131-146.
DOI:10.22067/ijasr.2021.68076.1004

Introduction: European honey bees (Apis mellifera) are the most important pollinator insects that play vital
role in maintenance of all most all life forms on earth. However, over the last decade major concerns have raised
due to decline in the population of these insect species. A variety of factors have been responsible for these
concerns of which the most important is honey bee bacterial diseases like Nosemosis (Nosema), American and
European foulbrood diseases. While, overuse of antibiotics utilized for the treatment and control of these diseases
has resulted in the emergence of antibiotic resistant strains of these pathogens. Probiotics have been considered a
suitable substitute of antibiotics in human and animals. In last several years, lactobacillus species isolated from
honeybees have been considered of significance in enhancing the life span of honeybees by reducing the incidence
of bacterial and viral infections in these tiny insects. Among the isolated microbes in the gut of honeybees, Lactic
Acid Bacteria (LAB) are of utmost importance showing direct impacts on the health of their host by modulating
the gut microbial flora and are termed as Probiotic bacteria.

The objective of this research was to isolate and identify LAB from different parts of the intestinal tract of
honeybees Apis mellifera and to characterize their probiotic properties.

Materials and Methods: Twenty-four honeybees collected from the hives located in the city of karaj were
analyzed for the presence of LAB species. The stomach contents of honeybees were inoculated into MRS broth,
incubated at 37°Cfor 48 hrs. The obtained colonies were purified and identified to species levels phenotypically
and geno-typically. Hemolytic activity and sugar fermentation reactions of the isolates were recorded and later
subjected 16SrRNA sequencing using a pair of universal primers. The identified isolates were evaluated for their
viability in acidic conditions at pH 2.5, 3.0, 4.0 and 6.5 at different time intervals. Bile resistance of the isolates
was tested by culturing the isolates in the presence of different concentrations of the said salts (0.5, 0.7 and 1%).
Survival of LAB isolates in simulated gastric and intestinal conditions containing different enzymes and bile salts,
antibacterial spectrum against a number of gram positive and gram-negative pathogens by agar well diffusion
assay, and their in vitro colonization ability (aggregation, co-aggregation and hydrophobicity percentages) were
evaluated. The results were analyzed statistically.

Results and Discussion: Twenty nine gram positive, catalase negative and non-hemolytic colonies were
isolated from 24 honeybee samples. Among these, only 7 colonies showed enhanced antibacterial activity and
were selected for further studies. Based on phenotypic characteristics, sugar fermentation reactions and 16S rRNA
sequencing the isolates were identified as Lactobacillus acidophilus (1), Lacticaseiobacillus casei,
Lactiplantibacillus plantarum (2), Lactobacillus apis (1), Enterococcus faecium (1) and Pediococcus acidilactici
(1). During probiotic characterizations, the identified isolates were shown to retain their viability in acidic
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conditions and resisted pH 2.5, 3 and 4 for more than 4 hrs. However, slight decrease in viability at pH 2.5 and 3.0
was observed, compared to pH 4.0 and above. All isolates appeared bile resistant and tolerated all used
concentrations of bile salts during 8 hrs of incubation. Survival rate of the isolates in simulated intestinal conditions
was significantly (p<0.05) greater compared to simulated gastric conditions indicating greater stability of the
isolates to alkaline conditions rather than to acidic conditions. L.acidophilus and E.faecium showed least resistance
in gastric conditions and their growth rate was decreased more than 50% under said conditions. In contrast, the
growth rate of these two isolates was highest in simulated intestinal conditions as they resisted these conditions
for more than 24 hours. The isolates demonstrated antibacterial affect against a number of tested pathogens
including Listeria monocytogenes, Escherichia coli, Enterococcus faecalis and Streprtococcus mutans. The auto-
aggregation, and cell surface hydrophobicity percentages of L.casei appeared highest compared to other tested
Lactic Acid bacteria in study (p<0.05), while, L.apis showed the highest co-aggregation with S.typhi strain.
P.acidilactici possessed the least auto-aggregation (46%), co-aggregation (10%) and hydrophobicity (43%)
percentage. Auto-aggregation ability appeared directly related to hydrophobicity percentages and isolates showing
high aggregation ability also showed high hydrophobicity %.

Conclusions: In conclusion, honeybee gut appeared a reservoir of LAB with probiotic potential. It is suggested
that further studies should be conducted in order to determine the health benefits of these LABSs in honeybees, with
especial emphasis on their ability to prevent honeybee diseases.

Keywords: Aggregation and co-aggregation, Antibacterial activity, Colonization, Honeybees, Probiotic.
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Figure 3 — Antibacterial activity demonstrated by the isolates against pathogens in agar well diffussion assay
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Table 2- Antibacterial activity of lactic acid bacteria against pathogenic bacteria (mm)
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: _ Pty _ : Ped. E.
Indicator Strains L. acidophilus ~ L.casei Lplantaru L plantaru L.apis . .ed - .
ml m2 acidilactici  faecium
Al

E.coli 27+102 21+10° 32+12¢ 15+62 26+122 15+102 31+102
ATCC11775

pols iyl

E. faecalis 28+112 18+62 1682 12+72 15492 14+£72 21492
IBRC-M10740

Fiigipige byl

L.monocytogenes 244122 28+52 26+122 18+102 19+82 15+72 28+122
RTCC1298

Vgt jo il polizog g

Ps.aerouginosa 14492 14442 19492 17+£72 16+72 15492 .
ATCC 25668

B hl Higall

S.typhimurium 28+82 . 12452 14462 . 29+112 27+122
RTCC 1679

rsis] pepSsS kil

Staph. aureus : 24+62 2672 24+£T72 20+£52 18.3+9?2 22+102
RTCC 1112

orilize s 5Si vt

Strep.mutans 28+62 28+102 25+102 12452 15+62 28+112 18+10?
IBRC-M10682

K.pneumoniae 12478 16+32 18+6? . 19482 19+6° 16452
PTCC 1053

(P<+/+8) il o boaslas glgl (o o sine Sglis saianilis Cus, ,a 13 S oS by ,> 2P

Small alphabetical letters in the column shows significant differences between isolates (p < 0.05)
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Figure 4 - PCR pattern using Universal primers 27F/1492R and observing a DNA band of 1500 bp
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Table 3- Resistance of selected isolates in simulated gastric conditions
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. sl posS 5l
Time LosY LosY LY LY ) .
(min) o S by O ’“f o ’J e S paeld s 355,5
roslsdan] L casei ) paplidt Y paplidt o/ Ped E_faecium
L. acidophilus L.plantaruml L.plantarum2 L.apis ST
Acidilactici
0 0.9240.15% 0.89+0.12bA 0.82+0.298 0.9440.11%~ 0.8740.312A 0.93+0.1134 0.9140.30%
10 0.7240.13% 0.6040.16%A 0.62+0.1684 0.914+0.29%4 0.5140.18% 0.94+0.1134 0.92+0.19%
20 0.59+0.1634B 0.20+0.052 0.45+0.122A8 0.84+0.18%8 0.2840.09%4 0.91+0.26%8 0.86+0.1228
30 0.68+0.132ABC 0.31+0.198 0.51+0.122A8 1.1440.25%C 0.244+0.12%A 0.874+0.1638C 0.83+0.182BC
(P<e/-0) adlio (g 9 3y 3 )15 (sine ol ol 5 4 SagS 5 S B9
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Table 4- Resistance of selected isolates in simulated intestinal conditions
R value
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4 0.81+0.158 0.95+0.2284 0.94+0.18% 0.914+0.29%A 0.87+0.1634 0.93+0.243A 0.81+0.213
8 0.97+0.228A 0.97+0.328A 0.99+0.328A 0.97+0.16%A 0.89+0.28% 0.96+0.123A 0.85+0.19%
12 1.26+0.192bA 1.1140.2684 1.2140.2684 1.38+0.1620A 1.42+0.25%0A 1.1140.19%A 0.92+0.14%A
24 1.60+0.280BC 1.35:+£0.212ABC 1.23+0.182AB 1.524+0.21PABC 1.76+0.19C 1.14+0.15%A8 1.0140.19%A

(P<e/-0) adliom <3y 5 (g 3 )15 (sine ol 0nidilil 5 4 SasS 5 S)j 9>

i 4 oiSY sl oS 9 (S oslewbsSY >
2 53|y ne35 o3 (AF5) lin (iS5 (FAY) i
Vb (o35 398 Co B gL b (gl LS 5 ali o GuioS

(F=FY) Wl ons 3155 (% AUA)

SRADT 9 2T SaS (oread ol ad s
Lads g
S8l (e oS g (oo e(5)Sl o3 4 bgyye lie
M3 codel vy gl b ol oad o3l L5 O Jodo 3 b
90 dtdl g el S odal e Shg dw cpl o baaslin o gl xe



1P k) ojyleds NF ol ol ol ng pole Glipgh 4y pis \F¥

b syl (a8 SS9 (a5 (552,50 Oliee 4 bgrye @l 0 Jgo
Table 5- Results related to auto-aggregation, co-aggregation and hydrophobicity of isolates
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‘ Auto aggregation % Co-aggregation % Hydrophobicity%
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,AH.J“ Y elew! L
Ped ‘;Cldlgc’j? 46.91+17.36° 10.81:46.18 43.21420.15
ls A
HTEJ fa”ediﬁn’ﬂ 69.89+34.24° 14.42+7.122 66.26+32.182

(P<~/~0) .\J\AGAU).\M )JJ\J@MQJ\.@&&MW;&%)SQ}P ab
Small alphabetical letters in the column shows significant differences between isolates (p < 0.05)
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