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Introduction: Various methods have been used to evaluate the digestibility coefficients of nutrients. The
total fecal collection (TFC) method is a reliable approach for determining the digestibility of rations in live
animals. In this method, animal are kept in a metabolic cage in to collect all the feces, making it the most
accurate method for measuring feed digestibility. Total fecal collection (TCF) is one of the most accurate direct
procedures to determine apparent digestibility. Despite its accuracy, TFC is labor-intensive and time-consuming
when evaluating a wide range of feed samples and requiring a large number of animals. Moreover, animals
should be confined in stalls, considering that being surrounded will be accepted by camels for a short period and
training is necessary for camels fed with ration containing high amounts of energy. Other disadvantage of
keeping the animal trapped includes the potential impact on animal metabolism. These problems led to
separation from the animal's normal behavior. Accurate measurement of food intake and fecal collection is a
tough work. Digestibility coefficients can be measured indirectly by markers. Various indigestible markers
include polyethylene Various indigestible markers include polyethylene, chromium oxide (Cr203), acid
detergent lignin (ADL) and acid-insoluble ash (AlA) have been used to determine the digestibility of nutrients in
different parts of gastrointestinal tract. By the end of 19th century, lignin was considered as a potential internal
marker for the estimation of digestibility. Because no specific enzymes exist for degradation of lignin in
mammals or in anaerobic bacteria, different results have been re-ported by researchers when using ADL for the
estimation of digestibility. Digestibility was reported to be underestimated when using AlA as a natural marker.
However, it is difficult to apply this method to grazing animals. AlA is one of the most common internal
indicators for determining apparent digestion coefficients. One of the advantages AIA compared to other
markers is simplicity of analysis and it does not need special equipment. This study aims to evaluate the nutrient
apparent digestibility of different diets in camels using AlA, ADL and TFC.

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction in
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Materials and Methods: The field phase of the research was conducted at Asrar Sabzevar Agricultural
Research Station, and the laboratory phase was conducted at the Animal and Poultry Nutrition Laboratory of
Gorgan University of Agricultural Sciences and Natural Resources. Four male camels (age=1 year, BW-
116.3+9.35 kg) were used in a completely random design to measure the apparent digestibility of nutrients in
wheat straw and wheat straw with rice hull using AlIA, ADL, and TFC. The experimental period was 42 days (2
periods of 21 days) with 14 days of adaptation to experimental diets and 7 days of data collection. Camels had
free access to water, and feeding was done once a day at 8 A.M.

Results and Discussion: The results showed no significant difference between TFC and AIA for measuring
the digestibility of dry matter, organic matter, crude fat, crude protein, neutral detergent insoluble fibers, and
acid detergent insoluble fibers in wheat straw and wheat straw with rice hull (P>0.05). However, digestibility
was significantly higher in TFC than in ADL (P<0.05).

Conclusion: The recovery percentage of AIA marker was 92.8+92.38 in the diet of 75% wheat straw with
25% rice hull. Based on the study's results, AIA can be used as a suitable internal indicator to measure
digestibility in camels if the recovery percentage is more than 90%. The amount of digestibility measured using
AlA was close to the amount of digestibility measured using TFC.

Keywords: Acid insoluble ash, Acid insoluble lignin, Camel, Collecting total feces, Digestibility
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Table 1- Chemical compositions of the wastes used in the experiment (% of diet dry matter)

@Wu.«f)) f&fol{ Ty dwgy Gj)gd&w%w))"b+rm)éfol§w))vb
Chemical composition Straw Rice hull Straw75% + rice hull25%
(Mo yd) Siis 0olo

. 96.25 93.86 95.46
Dry matter (%)
o) JTesle
(o) . 86.75 84.63 86.21
Organic matter (/)
PEofion 5.12 3.75 477
Crude protein
P il 4003 3971 3995
Gross Energy
S 11.25 15.37 12.27
Ash
S oagd )3 Jyonals S 69.82 7172 72.04
Neutral detergent fiber
el 02iagd 3 Jolei SUL g4y 55.50 46.43
Acid detergent fiber
Al 3 Jolouali ) 12.14 25.45 15.46
Acid Detergent Lignin
Al 3 Jploual 25 6.72 8.27 7.1

Acid insoluble ash
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(Elam et al., 1962)
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Table 2- Nutrient digestibility of wheat straw diet

o) e
Method sl
. ‘ a . - . . Z
;M)s ; E9d0 g d)a‘@? Sl 53 J,lmb S5 Sl 53 J,lmb u,.&.] wﬁu
arameter Total fecal collection Acid insoluble ash Acid detergent lignin SEM
Ddr“;r;;:er 59.95¢ 35.44 31.83¢ 1.45
IR
g’rg:r‘]’ic atter 60.182 38.50° 33.59¢ 1.79
;tﬁ'e"r)r‘tract 72472 54.410 58.38" 2.65
X
*’Cl: ‘J: ;fote.n 51.300 10,56 22,07 3.21
u |
(S5 oxizgd ) Jaloeal I 60.652 93.81b 34.75¢ 1.96
Neutral detergent fiber
Z;‘(;'d;g;;] )eJn;J;:;:lrJ S 64.042 40.56° 39.19 1.93
g . ‘”’I’E' 51.16° 67.43° 67.06° 1.94
ross Energy
Sl 53 Jgloeals (5 39.36

Acid Detergent Lignin

(P<e140) wsb oy dme M3 oimd yLis Cndy yb y3 ltio pé Chyy> *

* Values with different letters in the same row are significantly different (P<0.05).
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Table 3- Recovery of acid-insoluble ash (AlA) in feces

doxiuwl B :/'\\/";;; Ty dwgy o yd YO ol jordy puiS olS o yd YO

Parameter 75% wheat straw with 25% Rice hull
Straw

bl

Recycling 63.4+£76.73 92.8+92.38

(percentage)

1 Mean = standard deviatio

(Cianci et ,)LSen g wilow islojl 15 paiS oS @l ol
13 o3hsl ¢ pialajl oyl 53 g yie il i 3945 al., 2004)
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Table 4- The digestibility of the chemical compounds of the ration is 75% wheat straw along with 25% rice hull

*9) il s
(12)9) pan ol Method -
Digestibility (%) Eide IS (6yglaen Sl 53 Joloreli yuSs el 53 Jalools (4 us“;M
Total fecal collection Acid insoluble ash Acid detergent lignin
S osle 44,532 45,732 21.11° 1.46
Dry matter
o ml‘, 47.262 48.25% 25.98° 1.44
Organic matter
7l olas 58.80¢ 58.46° 42.99° 1.90
Ether extract
PEofon 47.05° 44.10° 23.85 23.99
Crude protein
st o9l 53 Joloxols S 44.28 44492 19.63° 1.46
Neutral detergent fiber
gl 023 )3 Jlonals 1 442 40.20? 18.67 2.76
Acid detergent fiber
P 3 39.51°¢ 65.922 53.36° 2.60
Gross Energy
'\"'“)] » J?‘L’XAL L)»‘-'&-fj 31.36 — el I

Acid Detergent Lignin

(P<e140) wib o jly dme M3 oximd yLis Cndy yo p3 o pui Bg*

* Values with different letters in the same row are significantly different (P<0.05).
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Table 5- Regression relationships between digestibility values by collecting total feces and acid-insoluble ash

e dlge Oome)S ) doles SNusnsad g >
Nutrients Regression equation Square correlation coefficient (R?)
S o3lo “y=77.58-0.6x 0.307
Dry matter
o o3l y=74.78-0.467x 0.146
Organic matter
P o)las y=40.19+0.411x 0.07
Ether extract
Pl ofan y=46.17+0.16x 0.324
Crude protein
S oiagd )3 Jolorals S| y=72.32-0.44x 0.143
Neutral detergent fiber
Sl 0izp )2 Joonels S y=74.26-0.385x 0.175
Acid detergent fiber
Pl y=-23.47+1.02x 0.549
Gross Energy

AlA o5y b pan colls =X % TFC i) L man bl =y.)

* x- Digestibility by acid-insoluble ash method  'y= Digestibility by total fecal collection

53 Jgloals BLJN (T ools o Siid o3le ety clilB oy oS Gle gy (o (SNiwsad o)y @0 g (oS ) SYolae
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O oSy SYlae 53 (addleo ) (yomw Sy o g ol Gl oads 4Bl & Jadas 50 il 0 Jalorols 1S g sl jo
Sole ey L pls (5l g ol g Pl (a2 e cubl Crhl (i (S )S) SYolas > (oles Cd) (gm0 )S ) o p
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Table 6- Regression relationships between digestibility values by acid insoluble ash method and acid insoluble lignin

Nutrients Regression equation Square correlation coefficient (R?)
St oole *ly=55.42-0.562x 0.26
Dry matter
Jlosle y=54.67-0.377x 0.105
Organic matter
$lolas y=43.65+0.279x 0.247
Ether extract

[
Prom=on =13.61+0.8x 0.444
Crude protein y
S oizgd 53 Jyboral S y=54.16-0.421x 0.267
Neutral detergent fiber
sl 02293 53 Jolonals L] =53.9-0.369 0.138
Acid detergent fiber y=93:9-0.909X ’
P 3y =-46.05+0.362x 0.27
Gross Energy y ) ' '

ADL 59 s puin ol =X AlA o5y b pan colls =YY

* x-Digestibility by acid-insoluble lignin method  *y=Digestibility by acid-insoluble ash method
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Table 7- Regression relationships between digestibility values by total feces collection method and acid-insoluble lignin

e dlgo Oy Aalas e G
Nutrients Regression equation Square correlation coefficient (R?)
? °°Lt°t *y=35 86+0.65x 0.292
ry matter
(L)Jr‘g‘]’:r:ic matter y=43+0.405 0141
sHlelas _
Ether extract y=33.29+0.731x 0.643
. . 3”””‘ » y=42.373+0.251x 0.227
rude protein
S oizgd 3 Jsbnell S y=38.58+0.59x 0.344
Neutral detergent fiber ' ' '
el a5 3 oo S y=42.96+0.466x 0.244
Acid detergent fiber ' ' '
Pl 5 y=-4.77+0.844x 0.771

Gross Energy

ADL i) b peiad culsls =X

AlA gy b pan cull =Y.

* x-Digestibility with acid-insoluble lignin  1y= digestibility values by total feces collection method
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Introduction: To optimize livestock production and health, sufficient amounts of minerals are necessary in the
diet. Zinc (Zn) is a trace element and an essential mineral in animal nutrition, and is found in many enzyme systems.
The presence of Zn is necessary to ensure the physiological activities of several hormones. In addition, zinc plays an
essential role in the metabolism of carbohydrates, proteins, lipids, and nucleic acids, and its deficiency can disrupt
several vital cellular reactions. Organic sources of Zn are more biologically active than inorganic sources, and their
high accessibility has led to the use of more organic Zn compounds for feeding animals. However, results
comparing the bioavailability of organic and inorganic sources of zinc in ruminant nutrition differ. According to the
National Research Council (2007), the recommended requirement for Zn in growing lambs is approximately 33 mg
Zn/kg DM. The amount of zinc in surface soils of Iran is usually less than 0.8 mg/kg and the plants grown in these
soils and used as animal feed are deficient in this element. However, a few studies have been conducted to identify
the best source of zinc for growing local lambs; therefore, the present study aimed to compare the effects of
supplementing 30 mg Zn/kg DM from common organic sources of zinc (zinc methionine and zinc glycine) with
inorganic sources of zinc (zinc sulfate and zinc oxide) on performance, digestibility, blood and rumen parameters in
crossbred Zel fattening male lambs.

Materials and Methods: This study was conducted at the research station of the Department of Animal
Sciences, Sari University of Agricultural Sciences and Natural Resources, Iran. Twenty-five male lambs aged 3-4
months and with average body weight (25.5 £+ 1.4 kg) were assigned to five treatments with five repetitions, as a
completely randomized design for 70 days, including 2 weeks of adaptation to basal diet and 8 weeks of data
collection. The experimental treatments were as follows: 1) basal diet without zinc supplement (containing 19.39
mg Zn/kg DM) as the control group, 2) basal diet + 30 mg Zn/kg DM as zinc methionine, 3) basal diet + 30 mg
Zn/kg DM as zinc glycine, 4) basal diet + 30 mg Zn/kg DM as zinc oxide, and 5) basal diet + 30 mg Zn/kg DM as
zinc sulfate. Dry matter intake, daily weight gain, and feed conversion ratio were determined. The acid-insoluble
ash (AlA) internal indicator method was used to determine the apparent digestibility of feed nutrients. Blood
samples were collected on the 70th day prior to the morning meal. To determine rumen parameters, rumen fluid
was collected 3h after morning feed consumption. The chemical compositions of the experimental samples,

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
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including (dry matter, organic matter, crude protein, ether extract, NDF, and ADF) were measured according to
standard methods.

Results and Discussion: The results showed that total weight gain, daily weight gain, and feed conversion ratio
were significantly improved in lambs received organic zinc supplements (zinc methionine and zinc glycine)
compared to the control group (P<0.05). The apparent digestibility of organic matter in the diets supplemented with
zinc methionine and zinc glycine was significantly higher than that of the other treatments (P<0.05). The
digestibility of NDF and ADF in lambs receiving zinc methionine, zinc glycine and zinc oxide was improved
compared to the treatment containing zinc sulfate and the control group (P<0.05). Serum glucose and zinc
concentrations were significantly higher in all lambs receiving zinc supplements than the control group (P<0.05),
but there was no significant difference in serum albumin, cholesterol, urea nitrogen, copper and iron concentrations
between experimental treatments. Feeding zinc supplements had no effect on pH, ammonia nitrogen and the
concentration of volatile fatty acids in the rumen fluid.

Conclusion: The results of this study show that the addition of 30 mg Zn/kg DM from organic zinc supplements
(zinc glycine and zinc methionine) and inorganic zinc supplements (zinc sulfate and zinc oxide) meets the needs of
growing lambs fed a basal diet containing 19.39 mg Zn/kg DM. The use of zinc supplements in the diet of fattening
lambs improved growth performance, serum zinc and glucose concentrations, and crude fiber digestibility. There
were no differences among the treatments supplemented with organic sources of zinc.

Key words: Digestibility, Growth performance, Lamb, Volatile fatty acid, Zinc supplementation
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Table 1- Ingredients and chemical compounds of experimental diet (% DM or as stated)

0y (2lond OloS 5 g sl (Auo)d) slade
Ingredients and chemical composition Amount (%)
45y

Alfalfa hay 20
fAS DK

Wheat straw 10
e by

Barley grain 21
pAS ogaes

Wheat bran 17.15
<) al

Corn grain 145
Lgus Al

Soybean meal 10.5
A8y Al -
Sugar beet pulp .
ot Slo)S o .
Sodium bicarbonate

s Sl S 1
Calcium carbonate

gl .
Bentonite

" Seyy

Livestock premix! 0.75
plab S

Common salt 0.5
Pl (peSe o1
Toxin binder '
Siid odlo

Dry matter 93.10
ufl oolo

Organic matter 91.66
B (non

Crude protein 13.38
sylojlas

Ether extract 5.89
S5

Ash 8.34
S odizgd ) ool SUI

Neutral detergent fiber 37.62
83wl ol g yd J5l>u‘.v Ul

Acid detergent fiber 25.84
(pSoLS o £33 ko) 59 10,39

Zn (mg/kg DM)
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b1l p)5 dw ey p)5 V¢ cpgiilis p)5 V¢ LS 205V e g9y p)5 d cun 5 IV (Bl £ dus iSin p)S 53 it p)5 B it p)5
L Every kg of supplement contained 500000 IU vitamin A, 100000 IU vitamin D3, 1.0 IU vitamin E, every kg of supplement
contained 180 g Ca, 90 g P, 20 g Mn, 60 g Na, 2 g Mg, 3g Fe, 0.3 g Cu,3gZn, 1.0 Co, 1.0 Se, 1.0 g I, 3 g Antioxidant
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Table 2- Effects of zinc supplements on performance of lambs in different treatments?

YL;“?.L")'T slojloy

i Experimental treatments? 3kl (gllas <l il
Parameter V jles Y s ¥l ¥l . b ’tL‘” t SE‘I')\‘)IS;L? ;"JT’“’
Treatment1l Treatment2 Treatment3  Treatment 4 rea m5e n value
. -
(5515 5l 03 25.66 25.00 25.33 25.83 25.66 0.633 0.9933
Initial body weight (kg)
(65555 2o 0. 38.33 39.50 40.00 39.66 38.66 0.496 0.8039
Final body weight (kg)
e . )18
(p55k8) 5 0jp ol 12.66° 14.50% 14.662 13.83% 13.00° 0.182 0.0213
Total weight gain (kg)
(p5) <l 039 214 180P 2072 2092 197% 185P 0.002 0.0208
Daily weight gain (g)
(p5515) 2 e 25 02 1.262 1.272 1.276 1.266 1.260 0.003 0.5175
Daily feed intake (kg)
(ol o ey 7.00°% 6.14 6.12 6.42% 6.81% 0.092 0.0430

Feed conversion ratio

(P<e740) 3l o s gime M3 (s ol o 03l Lis coglite (piY Cgys b cndy po p3 a5 ola ko
89y Slilgus g5l (B o 5 (595 30T (55l (¥ Jlosd pmadS (595 (3l (7 Jlosd et 835 59l (Y Jlos (i) 88 2l (V o
oSSlee 3kl gllas SEM ¥
1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).
2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.
3 SEM: Standard error of the mean.
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Table 3- Effects of zinc supplements on the digestibility of feed nutrients in different treatments?
Tlefl (sla e s . s
(0)3) o Experimental treatments? & w.&i Tl)il
Parameter (%) Vb Y s ¥ s ¥ les D s SEK;?. ;) :Tu.a
Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 value
Sid ools
> 70.54 71.17 71.47 70.64 70.35 0.319 0.7822
Dry matter
T oslo
ol 72.85° 75.10% 75.22° 73.68% 72.22° 0247  0.0406
Organic matter
5l o,las
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Ether extract
B s
Fromex 68.01 69.64 69.19 69.11 68.65 0.219 0.3101
Crude protein
5 oy 9 RN
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Neutral detergent fiber
| 04 gl (AR IN]]
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Acid detergent fiber
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1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).

2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.

3 SEM: Standard error of the mean.
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Table 4- Effects of zinc supplements on metabolites and mineral profiles of blood serum in different treatments?

A N -
bl oyl sl s el
o Experimental treatments? L s
Parameter Ve Vol ¥l ¥oles 8 slos ;?W ;s : DTM
Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 value
- / < . g
(5 (dlp S o) 9IS 57500 62,502 64.002 61.502 62.002 0.435 0.0357
Glucose (mg/dl)
(5 2.5) Onse] 3.60 3.90 3.95 3.90 3.85 0.073 0.6174
Albumin (g/dl)
() oudlp 3 ) JynlS 55.50 56.50 54.00 55.00 56.00 0678 0.8009
Cholesterol (mg/dl)
(= e Sisds) 019 47.00 47550 46.00 45.00 4550 0.761 0.8212
Urea (mg/dl)
. / e
V3 oolefsstie) s, 117.0° 137.0% 136.0% 132.0% 133.0% 0.748 0.0020
Zn (micg/dl)
(5 ol 5550) e 1115 116.0 112.0 114.0 1145 0583 0.2307
Cu (micg/dl)
(= e 55,500 ool 1725 169.0 168.5 172.0 170.0 0.547 0.2160
Fe (micg/dl)

(P<10) 12l o o gxe BMB] (gl ol 0k 03l Lis oglie Y By b ciudy b y3 oS Sla Sl
9> Mg g5l (B 5losd 5 595 ST 5> (F slosd a8 55 5> (Vo ccoizsio 83 3> (T slosd (595 4818) amlis (V Lo
Sbe 3ylulil glas :SEM ¥
1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).

2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.
3 SEM: Standard error of the mean.
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1 The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).
2 Treatment 1) control, treatment 2) zinc methionine, treatment 3) zinc glycine, treatment 4) zinc oxide and treatment 5) zinc sulfate.
3 SEM: Standard error of the mean.
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Introduction.: Breeding quality calves with a desirable genetic potential is one of the important criteria in dairy
herds. In recent years, particular attention had been paid to calf breeding, especially to the composition of starter.
Early weaning and encouraging the calf to consume solid feed reduces the incidence of various diseases, including
diarrhea. It was important to transfer the calf from the non-ruminant state to the active ruminant state as soon as
possible for the improved health and growth of the dairy calf. To transition from a liquid feed to a solid feed
containing grains and forage, it was necessary to address several challenges. These included adapting the digestive
system, enabling ruminal fermentation, and improving the digestion of nutrients through the intestine. Grains, which
are full of carbohydrates, were considered to be the main source of energy in ruminants, leading to an excess in the
growth of rumen epithelium. Corn grain was a major source of energy in ruminants as a digestible source. In
comparison with other grains, the starch available in the corn grains was digested more slowly in the rumen. To use
it to its full potential, its bio-availability should be increased so that a higher level of energy was released from the
starch.

Material and Methods: This experiment was performed in the Astan Qods Razavi dairy farm, Mashhad, Iran.
Forty Holstein calves, consisting of 20 male and 20 female, with an average birth weight of 42.4 Kg (£ 4.3) were
used from birth to 70 days. Calves were birth and immediately separated from their dam and weighting, then they
were transferring to individual pen. On the third day, the calves were randomly assigned to one of two treatments.
The experimental treatment included: 1) low starch, and 2) high starch. All calves received colostrum for 3 d and
then whole milk at 15% of body weight in the two equal meals, morning (5:00 A.M) and evening (15:00 P.M), until
weaning. Calves’ accesses to water and starter ad libitum and starter was mixed with 5% of alfalfa hay chopped (%
of DM). Composition of starter did not change throughout the experiment. Starter intake was record daily. Body
weight determine every two weeks until the end of experiment. Fecal consistence was scored daily. Blood sample
was harvested from jugular vein for collection of blood serum. Blood metabolites including: glucose, cholesterol,
triglyceride, albumin, total protein, ALT, AST, and urea were analyzed. Skeletal development was measured and
recorded using special instruments on the 3, 56 and 70 days. Data were analyzed using SAS version 9.4 as a
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randomized completely design with GLM method and tendencies were reported at 0.05<P<0.10. Least square
means for each treatment are reported in the tables and were separated using Tukeys test.

Results and Discussion: The results of this study showed that the use of the different level of starch had no
significant effect on the starter feed intake, average daily gain, feed efficiency, fecal score and skeletal growth
parameters of calves. Serum concentration of total protein, triglyceride, albumin, cholesterol, urea. ALT, and AST
not affected by experimental treatments. ADG was not influenced by treatment in experiment. Our results are
consistent with the observations of Zhang et al. (2010). There were no treatment effects on the blood parameters
measured over time, which aligns with the findings of Soltani et al. (2020).The treatments did not affect fecal
scores, as reported in the studies by Soltani et al. (2020). There were no significant differences in the initial, daily
change, and final parameters, which is similar to the findings of Soltani et al. (2020). Additionally, starter intake,
total dry matter intake (DMI), and weaning body weight (BW) were not affected by the experimental diets. This
result is consistent with the observations of Lesmeister and Heinrichs (2004).

Conclusion: The result of this study showed that different levels of starch had no marked effects on body
weight, daily feed intake, feed efficiency, fecal score, skeletal growth and blood metabolites.

Keywords: Starter feed, Starch, Dairy calf, Corn grain.
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Tablel- Feed ingredients and chemical composition of dairy calves starter

Shgs Ml (Szs o3le 2o yd Yo )l diulis b Sygs (s o3le duoyd Fo )WL dsliss | STy
Ingredients (% DM) Feed with 30% starch Feed with 40% starch
o Glow! Q)S

i 36.8 2.6
Ground corn 5
b b 19.6 19.6
Soybean meal
I

3.7 6.3
Canola meal
@2 ol 42 42
Corn gluten
5 iz 143 47
Beet pulp
PSS oy 19 10.2
Wheat bran '
el LS 0.8 0.8
Calcium carbonate
Sas

0.5 0.5
Salt
3\
J‘&‘. 11 11
Premix
Chemical composition
P Cao 20.22 203
Crude protein (%) ' '
Sid oole

91.3 92.8
Dry matter (%)
St SSlding,S 49.1 54.3
Non- fibrous carbohydrates (NFC) ' '

29.2 38.21
Starch
i 3.17 3.48
Ether extracts (EE) (%)
s 0.61 0.58
Phosphorus (%)

. 0.75 0.68
Calcium (%)
o 5.9 5.4
Ash (%) ' '
o oko 94.1 94.6
Organic matter (%) ' '
M?L‘ J’b dj)ﬂ 2.56 28
Metabolism Energy (Mcal/kg) ' '
S 0dgd ) Jgloeel yud 23.9 18.4
Neutral detergent fiber (%) ' '
Sl 0ai 95 5> Jglonal pud 11.9 95
Acid detergent fiber (%) ' '
‘LJ"()“AID; '/a 4E L)AALJg L;uo”uu»b AYARRR ‘D3 L)AﬁLJg ‘_;qub,u blﬁ A RRRR (Au»olfug ‘_gu.oj‘u,u ..\>‘3 AT RRRRR dsb P;%)AMOQLA U")L“")J‘

085 25 IV mnize p SV (M 9, 25 Y (I 53500 5 V0 (M poilis 5 -1 oA
el )5 YYD pga o p)5 00 gl )5 <[ VY s )5 /Y 5 (595 p5 VA (iS50 £, WY/B o )5 ¥/0 LS )5 <1V (g5l> p)S kS ym Siisosle oll
Based on dry matter, it contains 150 international units of vitamin A, 250,000 international units of vitamin D3, 15,000 international
units of vitamin E, 0.5 grams of organic copper, 0.008 grams of organic selenium, 1.5 grams of organic manganese, 2 grams of zinc,
3 Gram of moncin, 0.2 gram of biotin.
Each kilogram of dry matter contains 0.1 grams of cobalt, 4.5 grams of copper, 13.5 grams of manganese, 18 grams of zinc and 0.2
grams of iodine, 0.072 grams of selenium, 55 grams of magnesium, 245 grams of calcium.
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Table 2- Dry matter intake (g/day) in Holstein dairy calve feed with different level of starch

Siid osle L_‘?)..a.n
Dry Matter Intake (DMI)

Low starch  High starch

by amlis ke 5 ikl (sl

Jlaisl e
P Value

SEM wolds G ole; Oloj X awliss

Starch  Gender Period Starch xPeriod

xS e 1 U
Before weaning
WU Hao o)
Initial day to 14
YA Y 5,

14 to 28 days
¥Y G YA 5,

28 to 42 days
o8 b ¥Y 4,

42 to 56 days
oS el am
After weaning
Yo B OF 5

56 to 70 days

28.17 311
210.06 230.55
447.42 462.19
788.65 843.56

1751.27 1808.77

54.38 0.81 0.065 <0.01 0.96

A5 Cglitie ol b ord 4335 cplidls AlasS s Sl 5 Sygs el (95 2 p5) Aligy is LRI e -V Jgor
Table 3- Average daily gain, Feed efficiency and Fecal score in Holstein dairy calves feed with different level of starch

hilejl sl o

- P value

5> Sles Experimental treatments .5k 5 lulel slas
Performance oS duwlis o atwlis SEM anwlis Copani>

Low starch  High starch Starch  Gender
(Gax2)5) 4395 0j9 L)) 608.58 612.14 19.2 0.89 0.54
Average daily gain (g/day)
Slygs o35k 1.07 1.09 0.044 0.73 0.16
Feed efficiency
Vegide yoSwl 2.21 2.38 0.18 0.62 0.8

Fecal score!

s 5 (ST SLelS = (F) 1950 5 (S = (1) j950] cimss = (1) 5l e Jloji = (1) psSal”
1On a scale of 1 (normal), 2 (soft), 3 (runny), and 4 (watery)

0590 LgLQ(u] 9 |..\u| 30 Gub jo,e A_SJ9 ;.))l..\;‘ A dundd 290 § GuR
Oyl b sy oSwd (slod yuss (p<0.01) cowl oids Iy ize
eyl g oS gun glasyl oSl 40y )8 Bl a2 A0 4 VO 1YL
sy wly s oolitel 590 caliste (slales cawl asly 15l Cun
Jel = Py LJ Ulwl JEl Lg.hw .)I}A u..\> » ;YL u)|)> L\
Sy (owyiwd yd Cglds Cledy Wilgs o &S AL 0 )If),;b sl

L, (Malekkhahi et al., 2021) 4l,LSan o alys S
ol 5 sl a2 VO L YL o)yl b coy oSy slod yisl3él
sdalie Sl ad,y slajasls 3 o) ine w5l aeSoun
YO GIYL @yl b oy oSy (slod iol38l b oS Jbsjd 2 S5
2 Al 9l ¥5 25 Glise Gl g 25 (Bl 425320 4
(P 2 b xe (bl L 5l olSgas elas)l jadls o) 4l
sy 515 o oS sl pils Lislej] GMS _ogls o <0.01)
L coso alyb (oly onliiul 3yg0 ylys dn sy ok M3
Lesmeister ) il g go o asllas oluly 03L Y4 o)l >
@ il (S <90y 45 A5 samlin (and Heinrichs, 2004

02y o9 eli)l ccun gl&)] slopadls (5l Jne ),;L
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Table 4- Effect of experimental treatment on structural growth parameters (cm)

(o slo) Al 53, (slotia] 3 Sedsspels Y
oSk o ss . L Ole; X Al
(S;;;J)Ctural growth parameters Low starch  High starch SEM S::h ‘S::( P(-;Jrl;()) d Starch ;< perio
ot Jb
Body length
3 69.3 68.45
56 82.45 82.3 0.81 0.84 0.38 <0.01 0.14
70 84.4 87.95
e gl
Hip height
3 81.9 81.45
56 94.3 94.95 0.55 0.84 04 <0.01 0.27
70 97.45 97.65
TR 2
Hip width
3 9.7 9.95
56 12.15 12.2 0.22 0.58 0.58 <0.01 0.85
70 13.95 131
oS gin glis)
Wither height
3 78.9 79
56 90.25 90.9 0.62 0.69 0.22 <0.01 0.72
70 93.9 94.05
©Sb 590
Body girth
3 80.7 81.65
56 100.7 101.7 0.92 02 075 <0.01 0.67
70 105.25 107.3
A dund )93
Heart girth
3 81.2 81.2
56 105.3 107 1.12 041 041 <0.01 0.53
70 113.1 114.55

Pattanaik ) OhlSed 9 SSLLL adllas )5 cuwlos ;SO (g)ld xe
S me 5l pl5 g odd 4V anulits jl eslizl (et @l., 1998
5 3ol il YT eopgl e Jgpinds’ S95 slac o
HlSen § o5 addlas .l 4isl jlyausl g gl @bl
awlis caliste wlie 5l edlitwl ogas 5> (Khan et al., 2007)
5 5515 LoygS ol b ladlluwgs ojlél Shg s
ool 025 o gina (o )3 e wlg 53 (6ol S5 5l S 65

3o bo ytolejl b gabate (lases oS

ol odd (o & Jgdo 0 S5 o adls Jdod 5 450

9 el el YT ool o JST (xeSg Syl e yondS 65
inlejl slasless (i ()13 Hime gl Sytunsl 5 gial L]
Soltani et al., ) ,l,LSan g glaluw dalllas 1 003,55 sanlin
L u.:)\_cT Slygs jd Golaio slayloj 5l edlatwl g9y » (2020
2285 g (6l ine s SIS o3 45816 Cysw 6yl
(Khan et al., 2007) ,l,LSan 5 (L5 bwg st pboo] adlllas

S OME alizee bl b il sacSlyss )5 IS (et pdaws
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Table 5- Blood metabolites in Holstein dairy calves feed starter with different level of starch

ot R

o Treatment 3kl slas Jel b

Py (slddscil ) _ ol <l Yl 2ol e P value
Serum metabolites - SEM e - " Xl
Low starch  High starch = o o e
Starch Sex Period StarchXperiod

S5
Glucose (mg/dl)
56 84.19 90.13
70 66.06 65.35 4.78 065 076 <0.01 0.4
byl (55
Triglyceride (mg/dl)
56 43.44 46.73
70 21 2163 4.08 0.63 0.79 <0.01 0.76
Joyuds
Cholesterol (mg/dl)
56 137.19 132.6
70 1045 89.59 5.87 0.18 093 <0.01 0.27
I oo
Total protein (mg/dl)
56 6.61 6.63
70 6.78 6.65 0.12 063 015 047 0.57
Sigel il s Y]
ALT (mg/dl)
56 17.81 17.31
70 19.56 18.99 1.01 0.67 024 003 0.96
3yl el Lol
AST (mg/dl)
56 53.62 55.54
70 63.75 6713 5.11 068 048 0.01 0.85
b)’l
Urea (mg/dl)
56 19.69 21.77
70 26.31 26.93 1.66 051 027 <0.01 0.58

D)3y L joisr alles (05Kl )5 aalie (655 0]
olazdl Llay a5 aslas balluss o Slas s (g lobins 3G
e 0a ] lallas p3 39500 Hlas] 058 (o) Ailg5 o o
5 oilel ST ) Cilises oo b w503 55)lS 5 weie
9 3850 3y50 dlwlil Cunle «glate glac )l ds iy pised

DS 58 oo
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Introduction: Nowadays, excessive exploitation of natural resources and excessive grazing of pastures has led
to a sharp decrease in feed sources for ruminant animals. Considering the fact that today most of the feed materials
needed by livestock are expensive, replacing them with cheaper feed materials, in a way that does not result in a
decrease in livestock productivity is of great importance. Oak fruit is one of the cheap feed that can be used in
animal feed. Livestock feeding with oak fruit is particularly important due to high production per unit area, non-
competition with human nutrition and easy access. The Alborz Mountains in the northern part of the country are
covered by oak forests, from Talash forests to Naharkhoran forests in Gorgan, according to the climatic conditions
and altitude, there are several species of oak trees. Therefore, considering the abundance of oak fruit in the forests
of the central part of Mazandaran province and also the lack of scientific studies on the effects of consumption of
oak fruit processed with sodium hydroxide and urea on degradability indicators and microbial protein production,
the present study is to investigate the effect different levels of oak fruit processed with sodium hydroxide and urea
on ruminal fermentation, morphology, ruminal degradability and microbial protein synthesis in crossed Zell and
Atabai fattening male lambs.

Material and Methods: In the first study, from the number of 20 fattening male lambs mixed with Zel and
Atabai with an mean age of 5.5+0.38 months and an initial weight of 27+0.4 kg in a completely randomized design
with 4 treatments and 5 repetitions for 90 The day was used. The experimental treatments included the control
group (no oak fruit + polyethylene glycol) and treatments containing levels of 10, 20 and 40% in the dry matter of
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oak fruit processed with sodium hydroxide and urea in the diet. In the second study, the number of 3 fistulaized
Zell sheep with mean weight of about 40 kg and an average age of approximately 10 months were used to estimate
the parameters of degradability. The oak fruit used in this study was randomly collected from oak trees of the
Bolandmazo species (Quercus castaneifolia C. A. Mey) in different forest areas of Mazandaran province from late
summer to early autumn. Data obtained were analyzed by statistical software SAS (version 1.9).

Results and Discussion: The results of rumen fermentation parameters showed that there was a significant
difference between experimental treatments in ammonia nitrogen, total volatile fatty acids, bacterial population and
protozoa of rumen fluid (P<0.05). The highest and lowest concentrations of ammonia nitrogen were observed in the
control group and the 20% processed oak fruit treatment, respectively. In the concentration of total volatile fatty
acids, the treatment of 20% of processed oak fruit had the highest concentration and the treatment of 40% of
processed oak fruit had the lowest concentration. There was no significant difference between the experimental
treatments in the results of the morphological characteristics of the rumen villi. Degradability parameters of dry
matter and crude protein were determined under the influence of experimental treatments (P<0.05). In the
parameters of degradability of dry matter and crude protein, rapidly degraded fraction, constant rate of degradation
and effective degradability with different passage rate had significant differences between experimental treatments
(P<0.05). In dry matter degradability parameters, the control group and the treatment group of 40% processed oak
fruit had the highest and lowest value of rapidly degraded fraction and constant rate of degradation, respectively.
The results of gas production parameters showed that there was a significant difference between experimental
treatments in gas production potential, short chain acids, digestibility of organic matter and metabolizable energy
(P<0.05). The results of excretion of purine derivatives and microbial protein production showed that there was a
significant difference between the experimental treatments in the amounts of excreted allantoin,
xanthine+hypoxanthine, excreted purine derivatives, absorbed purine derivatives and microbial protein (P<0.05).

Conclusion: The general results of the current research showed that an increase in the concentration of volatile
fatty acids, degradability of dry matter and crude protein, as well as the production of microbial protein was
observed with consumption of 40% processed oak fruit. Also, an increase in the population of ruminal fluid
bacteria and protozoa was observed in the treatment of 20% processed oak fruit. In general, it is recommended to
use the level of 40% of processed oak fruit in feeding fattening lambs.
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Table 1- Ingredients and chemical composition of the experimental diets (% DM)

' talejl slasles
Experimental treatments!

RV

. 1 2 3 4
Ingredients

g

Alfalfa

a5 ols
Wheat straw

20.0 20.0 20.0 20.0
10.0 10.0 10.0 10.0

gl 220 16.0 14.0 6.5
Barley grain

&yd iy

. 25.0 22.0 15.0 4.5
Corn grain

215 (5918 bl geo 0.0 10 20 40
Processed oak fruit
Lgw dlous

Soybean meal

P g 8.0 6.5 55 2.0
Wheat bran

L e ol
Sugar beet pulp

Yoo g .
Shligtiiee Joo 05 0.5 05 05
Mineral + vitamin premix?

9.5 10.0 10.0 13.0

25 25 2.50 1.50

i 0.5 05 05 0.5
Common salt

Sodium bicarbonate

el Sl 1 1 1 1

Calcium carbonat

Chemical composition

Metabolizable energy (Mcal/kg)

(v03) 1 0S92 14.03 14.10 14.08 14.06
Crude protein (%)

(03] (g2 eizsd 12 Jylorels SUJ 37.20 38.25 38.25 38.40
Nutrient detergent fiber (%)

(-222) oo 0.77 0.82 0.85 0.88
Calcium (%)

(2)3) JS yiud 0.49 0.47 0.46 0.40
Total phosphorus (%)

o9l bgh ogee 1o yd Vo gols slas =T o9l + s LS gy0m b 0k (6591,8 bogh gue 2o yd Vo (g9l Jlas =Y (PEG +bogly ogee 36) aalis 09,5 =Y ol iulej] (sl )los’
392 0y9] + prdes S50 b 00 (5)51,5 bl ogre 1103 Fe (55l Jlasi = 5 0ygl + prdus Sy 0m L o
A opedS £S5 WA ol Sms JoSo 3l 2S5l B iy p)5 V) 5 D3 elyg (Ml ol Voo A peliyg Mol 21y 00 e ol oy JoSo 51 p Ssbs o T
i1l £ )5 F 5V il p 5N+ LS 5V cs9y p S Y e 25 I 2] p S Y 5K p S Y aes £ P o p)S Ve G p S
‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment
contained 40% oak fruit processed with sodium hydroxide + urea
2Mineral vitamin mix composition: 500,000 1U/kg of vitamin A; 100,000 1U/kg of vitamin Ds; 1.0 g/kg of vitamin E; Mineral
mineral mix composition: Mg; 180 g/kg of Ca; 90 g/kg of P; 20 g/kg of Mn; 60 g/kg of Na; 2.0 g/kg of Mn; 3.0 g/kg of Zn; 1.0 g/kg
of Co; 1.0 g/kg of Se; 1.0 g/kg of I; 3.0 g/kg of Antioxidants.
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Table 2- Chemical and phenolic composition of raw oak fruit and processed by sodium hydroxide and urea method (% dry matter)

I 5 lend Sl S
Chemical and phenolic composition

ookl D90 1991; ogu0 £
The type of oak fruit used
015 (53], bosh ogee pB bk ogee
Oak fruit processed  Raw oak fruit

S odle
Dry matter
Ji oolo

Organic matter

Pl (nBon

Crude protein

&yl oylas

Ether extract

Sk

Ash

S oy )3 Joloral G
Nutrient detergent fiber
Gl 0355 5> Joloeel BLJI
Acid detergent fiber
Sl el olly g5l Bl Jis oS 5 JS

Total extractable phenolic compounds based on tannic acid (TP)

Total extractable tannins according to tannic acid (TT)

2l b oS sla il
Condensed extractable tannins (CT)
SIE Sl s 2 5dgpam BB slagyl

Hydrolyzable tannins according to gallic acid (HT)

92.23 91.63
94.86 95.15
10.12 5.45
8.95 8.12
2.85 2.66
33.13 32.02
20.24 21.11
7.12 8.01
413 4.85
0.88 0.86

3.20 3.74
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aeSd qalo Tajeig s 9 Bis L JS Copmon

I aeSd @l lag 8L JS Camen (5503l
N gy 2 ialejl ey 4eSi ple sladsges yglaer
e Caslos 4] oy com 5 s g o3lizl b 2oloj]
s p S T oMb 3 Ao (o STy odsy GByuae
5 oolil Uy Lone 8Ly Camen ool )5 .5 Jitie olSitylojl
(Dehority, 2003) 1s i ke (L) oty deizxe) MPV Jolis
2 el slmo s 4aSs glo Tgjgign Cumen s pSojll ol
e Vol QBal e o ey () dw ol ialojl 4+ 55,
s 353 e 5 (Saidly 4l il b a5 o 1)
L ad A3 Gllgs aess jl o Slyas odeg jl an cele
o L g Glo ogaies 55 S &Y e sl 5 lic
S5y Ly 50l 505 5 5 bgloes 200 VA Lo b 5l (ggle
oty G (5lo3 13 5 (Sl J559 5 5 il sl ol
cbile @ ygmdn 95959 hjles ol A5 o2l 8 celw VF
Vadslas jloolatal b (405l lo 51 2 oy )3 15355 )
.(Dehority, 2003) s ,l58
N=10.4xaxd (V) doles

A S @lo 3 i o o p3 olylsete sl N ()] y3 a8
& g (lsB) yregugmlon pY )3 id Yl ) Glleje dlass
Gl G903 8,

FS pdydy 525 (ladomwl )3

Ji 015 WiwsS )y dw olass 5l iales] plosil pgd dls o 4
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0w e 121V o s g (p)S ok s ) (lo (Sl
ol (Sglio 059 p)SokS o il (3> Lie b )yl (s8>

todly Julowigay s

S33le 5 (Mixed) aseal (cla Jao ag; 5l ookl b lnodls
o 5l 53,8 s 5 L5 (SAS, 2001) /Y iyl SAS (bl
A oS (SeS et Glyieds lgp adgl ()39 9 b ST plyieas
e Sl e lgn adol (g sld e pis Jdoay (V dholae)
b Gl gyl U Je 1 eSS
Yij= 1+ T +ej (V aoles

ST dmosly JS opSbe 1 )las 390 o Yij ¢y 5> a5
Al ptalef] sllas Sl g alojl e b

clasaly as ygesl 5l eolitwl b o banylews pSSkio dumlio
(Duncan, 1955) wi plodl dus s g Jlois! pdaw 43 4SSl

Igldaasil yradh gladaiial §

Vg2 3 Gilon sy (SlanSid je35 shaominl ) b
Copmaz olp O slasel IS ¢ Sligel (3905 3 &5 o (L
loless ot g ine gl 408l Tigi 9 s 55T,
Lol ogpe 30> Ve jlosi g s0ld 09)5 5> ot (Sligel (952
es olyd oy ladsl JS clale )5 0b oanlie ond (59l 9
¥eoles g adale VUL Gl o d)ﬁi)é bl ogeo do > ¥
Orizzen g CBE o 5nl (shl> 01d (59l bl egee 1o
4aSd ol Tjo g0 5 Las Ly Copman ol 5 oYL
2ol 09,5 g 00 (5591, 8 baly oguo Moy Yo jlad 0 iy
Cabld 293

i slopsS Lo b o510 (36 585 gy 0 b (sladllas 5
S @lo PH A osalivo ¢yl slogy (el gl jadls jo
o s U g9l oyl 3 a8 (Slogel (59505 9 5V
Guimarées-Beelen et al., ) 555 Jo-SUI5 sl gols (slojlos
1155 o 03l sl 350 s yogMe b yuno 5 Copad] (2006
Sl b o510 5l 08l o ol llllas 55 Cglite gl ole
9 ok 0)lsd sLpyor SThe 3 ¢ Jodome (59— L 2gn
8L pels ladssS (Gadgdpe i g 2L SL sy
oS Ly (Bb 09 e (09)See (ngn CEle bl Cage
039 g (el el aeSli 3 Slyg s gy pan

Bl 9 4eSTd b Jlag 4 6 Cand g9l 3L byl 05
~» il (Menke and Steingass, 1988) 3g; uales s giuas
4,5 5 )3 SO (sl 3 S s 5 () S5 53 g0
s YW FA XS Y A8 A X ¥ slaglb o iy 5B poe i
adsleo 55 gy slmascinld .0 <Ol el oSSl 5l an AF

.(@rskov and McDonald, 1979) 1 auslre ¥ ol

Y=bl-e") (F) dsles

ME =22+ 0) dbles jl pudgulio bl (o550 o500
4% dwl>e 0.136 GP + 0.0057 CP + 0.00029 CP?
.(Menke and Steingass, 1988)
(@) aloleo

ME = 2.2+ 0.136 GP + 0.0057 CP + 0.00029 CP?

{558 3 J53150) it LB (551 ME ] 55 5
bl des) el V¥ (sl 0 e (g2 S oo :GP
oo pS9kS )3 p)5) pls (1S9 p P o (Suid odle )5 Lo Ve -
Y (L_ia.u}

A wlxe & ddslee jl odlauwl b gﬂ odlo puad Cubld yuicmen
(7) dolso

OMD = 14.88+ 0.889 GP + 0.045 CP + 0.0651 Ash

o3le p,S5kS 13 2,5) I o3ke uan bl :OMD ()] y> &
o) el V¥ (gly 0l guonal (g0dgi B oo :GP (Sis
2 55) pLs iy P (S5 oslo o8 oo Yoo csliey 2l
ool ‘9;9_1.5 5 P)j) pls )Mfl> :Ash 9 (&o odlo ro)f?l.f

fs29 55 gy el

AR t_§.:)9.d9_w J._wl u.))j Blsl l_: c)])b‘ 5)5]@@ )‘ o
2 5 S Nge5 (leasss 31 el o] 51 52 e Yo o oo
59N (68 ol (sl 0 (6,15 3 Sl a2y gy (slod
L oolital (s gt gy 1 ool 1S an 5 8155
A dwbxo (Chen and Gomes, 1992) 055 5 o> o9,
plol oS loyn 8 i cuS 5l odlitwl b S5 gl duol (550511

SoSa (595 3 15 o ) 00S A P (29,500 (g A
(Chen and Gomes, 1992) 1 duslxe ¥ albslee

(V) ahokeo
Y = <JAE X + (N W N EXP) (- /Y0X)
2 prS e ) 03B 35 (9,50 oy Y ool 3 &S
S P Gyguodn 45 ald Gl (pjyg e 1oAY o o (5,
s Slide X 055 0 18> )l 5 I dbusS > s
039 W Y (555 ) Jgmaihue) (mgsSun Lt Ly ol (b
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(2012

Kozloski et al., ) 545 o 4S5 5955 25k 9 Sbigel

AoSS @La L5|)5’9)" P) lzbd);'flg Cared> ‘d‘w peves) dhwl)é &9y o)5|+ PR ,\HS”A@ b ol ‘5)91)5 Jo,l.g 0ge0 alisee C?““‘“ );l -y Jg.\a-
Table 3- Effect of different levels of oak fruit processed with sodium hydroxide + urea on parameters of rumen fermentation and
population of bacteria and protozoa in rumen fluid

‘L;i'-e.l"}’l sloles
Experimental treatments®
o 3 bl sllas Jles!
doiwl B
1 2 3 4 & .
Parameters il S
SEM P-value

4o gl PH 6.54 6.45 6.29 6.34 0.15 0.849
Ruminal fluid pH
(5 3 2 p S ) Sigel 0o 14660 13750  11.33°  12.24° 0.47 0.024
Ammonia nitrogen (mg/dL)
(5 2 Jge ) )2 oz slasl IS 8245 8322  86.90°  78.60° 1.22 0.016
Volatile fatty acids (mmol/L)
(VFA 5 jlaop) )l o ol
Volatile fatty acids (% of total VFA)
Sl sl 5433 5524 5699  57.11 1.02 0.463
Acetic acid
Sgng Aol

e T 16.64 17.23 18.04 18.33 0.65 0.519
Propionic acid
&*”'3? A"”I_ 9.68 9.09 1.24 10.33 1.21 0.789
Butyric acid
&"”5_“\“'“1 . 1.16 1.19 1.09 1.24 0.08 0.659
Valeric acid
Seflggi] el 0.65 0.47 0.55 0.60 0.13 0.325
Isovaleric acid
g 3SL S Canes 5.33b 5.52b 6.032 5.862 0.11 0.024
(48t ol yid ue s 3 dlawix ) +Y)
Total population of bacteria
(number per milliliter of rumen fluidx10°9)
lalyjgign Cumex 3.50° 4.242 4.622 4,552 0.14 0.010

(4S5 @lo yud by )3 laaixV-T)
Protozoa population
(number per milliliter of rumen fluidx10%)

2oy Yo ool jlos =Y oygl + madio 1S g )hum b odd (659113 bob agme duoyd Vo (ggls o =Y (PEG + gl ogeo 3318) sl 09,5 =Y 1 Jolis  odolojl (sla Lo’

5392 059+ madw 1S g yhu b o (659115 Lol agae o yd Fo (ggls Hlowi =¥ g 09l + s deanS 9,0 b 0 (61,8 bghs ogue

(P<e/+0) a3l go Jloine ©glis (s S i uf By b o) o slaeSibe

‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).

ot oy 53 bl s Sl e 355 XS 40aS5 o
Spdiadieo Lials (Harsini et al., 2013) cély sals' |as
2 She3 B9y L U 88 8L Jsas 4S8 53 (5659
Lns SUs 1, inlS o ipad 5 4iaSh (55 Ll
5 e > Slsel (o, g Shels el Sagfiyy
29 o amjlgd dy 0a b 3)ly (Shigal o)fg i tals3
3 SLogal 39y cbile ials” (Waghorn et al., 1994)

9 Lol ogre jao 003 ¥V (59l 0y 4 by 5)lyp cladllefy
sl clale Lol gy anli 05,5 dy bayye clale oy jieS
A Sl Caus « S Jlgg sl S lg oSy (S by
ialojl sljles 36 Cov i O sl IS 5 Sgngn
Hoseinpour-Mohammadabadi and Chaji, ) 8,5 )|, 3
Slsel (59— cbale 5 PH lje lalllas (35 5 (2019



V¥ 5l ) oslods I8 Al ol ols pole by 49 ot YA

9395520 Copmad 2 B (SAyil (35 & oo S 4299
bowg b w0 yials Jdsdy o > 4 dg0d o)Ll
Lu and Jorgensen, ) sl s iol33l bl counes Walgjgig,
Yanez Ruizet et ) a_i Tg3959, dhs Liol58] Caow b 00805l
B Sge s3> 0 4 S5 ol (o959 fal., 2010
aeSd (SLogel (9yis Clale g 95959 p Cumer (I3l el
J(Abarghuei et al., 2010) sl o0

L5)|9)—’ L;Lm).g Mfu» dl.(b)).: L;»L.»;CADU) ul.ucw @L’b
O adllas 3y50 Olas > (61> Gxe glas &S Dl L ¥ gl jo
4 s ol adlae S 5 il dgny miilojl clalag
EL)l) 4 353090 2 S)Pne Sl B pe 5 Sladllefop
Azizi ) Cuislas (m o)|%.) CwolBus 9 )y ﬂ,fl)) 938 CJ@» 53
Jetal., 2016

1 059l 5wt S gan L 5509506 5 s o il g aals
ol 3 B SS9 o sy Jdoar dlgiee ol Sales]
& ualS g (g 4o JLail L Lagpls il (S dlge
Vg oo Sbigel (g clale (EalS cuw (B9 GphajeS
s ySL by olyjepl s ,> (Naumann et al., 2017)
Dy o gle ol &by 40 e pols islej] )3 o o3l
Caza> uu.ml_{ L el u_io.n J|)9_'> FRIRTES VIR PR N
b (9550 B9y 4 | Cnilos cely i alsisis
G,k 5l La gl (Sharifi et al., 2019) sl ous lgjeig
slg e 35 3leg) w3l b oo 5 29,5 Slinsl 55T g
Makkar et ) 5555 4w SLsgel Jlaie (g5lodljl ials o
Gt > 4raSCS lyb oyn cgladel Ltli3l e (al., 1988
4S5 slmg S cdlb Ll 4 ol e Ylaisl |y pols

.(Ghasemi et al., 2012) sl

b Loyl e G581 a0lg5 o0 &5 (LY 0 Siete

Sl slmoy 4aSiS (slajy (wlibion) Sluogad (59 0)9) + e S g b 0sd (59l 3 bogh ogre iliseo oo S1-€ Jodr
Table 4- The effect of different levels of oak fruit processed with sodium hydroxide + urea on the morphological characteristics of
the rumen villi of fattening lambs

\L_;«QL")'] Slojles
Experimental treatments®
e 3 liel gllas Jlezs!
ool b
1 2 3 4 oS5 .

Parameters ‘;‘;\7 “;’IJ“T”

-value
(,5545) e 1.75 1.80 1.87 1.89 0.24 0.368
Rumen-reticulum weight (kg)
(=) s eSS o> _ 7.34 8.12 8.09 8.23 0.94 0.745
Rumen-reticulum volume (liter)
L Ao 0yled Colbus
L= ‘l”) o 1.78 1.80 1.96 1.87 0.12 0.486
Ruminal wall thickness (mm)
; aoSd ey slis)l
Do) 40055 sl €5 3.86 4.16 4.65 417 0.17 0.136
Height of rumen villi (mm)
i i dain o
Liocle] 40050 cslas o202 2.29 2.36 2.60 2.07 0.11 0.469
Width of rumen villi (mm)
(g2 a3 3135) s o515 89.14 9313 9425 0484 2.49 0.216

Density of villi (number per cm?)

2o Ve gl Sl =Y c0ygl + s oS g ydum b ord (650013 gl ogae duoyd Vo (sols Jlows =Y (PEG + bl oo 1318) sl 09,5 = z ol _inlojl (glaloss’

5392 059+ madw 1S g pde b o (659118 Lol agae o yd Fo (g9l Hlowi —F g 05l + s deaSgy0um b 0dd (6 y90,8 boghs ogue
‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.



YA g prow sy 0 b oo (5591 18 Lok ogmo Cilio olaw 514yl )50 3 (559,95

S @l joe gl jw b Jhe pdinjed g 4jeS &) plA g g 9SS ouls (5 sl sladail B
(P<e/0) 590 ool (slalos (3 (5l e glis S ol (L 0 Jods s pindps slasiuld mls
Sl ey o5 e gl i (SUiS 03le (g pdy o sladdil 3

(103) pB- ey 5 S 3l (5 a5 sloamiunl B (595 0p9l + poaohs S50 L 0D (55118 bsly ogpe cilies o 51 -0 Jour
Table 5- Effect of different levels of oak fruit processed with sodium hydroxide+urea on ruminal degradability parameters of dry
matter and crude protein (%)

" otlojl (sl e’ sl ;
Experimental treatments® 3kl JIL’O‘

e - 8PS0
I 1 2 3 A T
Parameters SEM
Sid odle (s a5 slraomiul b
Degradability parameters of dry matter
(303) (@) 2325 &2 2% 33.02¢ 31668 2922 2824  0.68 0.021
Rapidly degraded fraction (a) (%)
(10,3) (b) 0325 5 i 5106 5255 5804  57.33 209 0.521
Slowly degraded fraction (b) (%)
(Bb) 25 L6 el i 8406 8421 8726 857 175 0.350

Potentially degradable fraction (a+b)

(cebo )3 20)3) (C) jo &5 b

Constant rate of degradation (c) (%/h)

(Ceebos diops) iz ygue (sl po b Sho (s ity o
Effective degradability with different passage rate (%/h)

0.028? 0.0262 0.020>  0.019®°  0.002 0.001

0.02 63.55P 65.23%  65.45%®  66.722 0.39 0.002
0.05 46.65° 48.452 49.232 50.052 0.41 0.002
0.08 40.30° 42.552 43.382 44,012 0.40 0.012

B g n Sdpa o0 sladdl b
Degradability parameters of crude protein

(2,) (8) 2575 1w L% 31.33°  31.01° 2845  27.60°  0.59 0.012
Rapidly degraded fraction (a) (%)
(3052) (B) 4328 5 iz 58.45 59.36 61.17 6024 213 0.231
Slowly degraded fraction (b) (%)
(B+0) 42525 6 gl i 8605 8781 9218 9157 205 0.063

Potentially degradable fraction (a+b)
(el )3 20y) (€) 4325 25 b
Constant rate of degradation (c) (%/h)

(Cobod 2o ) iz youe sl pu b Jho sy
Effective degradability with different passage rate (%/h)

0.0262 0.019° 0.016°  0.017°  0.002 0.002

0.02 58.23P 59.12° 62.66° 62.332 0.43 0.014
0.05 40.24° 41.46° 44332 45.60? 0.45 0.010
0.08 35.23° 36.32° 38.11° 38.332 0.44 0.002

2o Vo g9l Jlog =Y gl + o danS gyl b o Lg”-\)é bl ogee 1o yd Ve (gls Jloi =Y (PEG + bl gm0 186) sl 09,5 =) : Jols W\.o)-l claylos’
W22 05l + foaes dpuS'g e b 0 (551,58 Lol oge oy Fe (gl Jlai =¥ 5 opgl + s 3aSg)hem L o 55l 8 gl o3
(P<e/+0) 3l go Jloine ©glis (s S i uf By b o) o slaSibe
‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment
contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).
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S 94 (39581 dlawlgay SiS odlo iy el ¢

S sl s Sl dsdy e ils 340 13 aacke
LS gyphun b wgd (gd el e plw g g S L b o
oSS GlopuadlS )l So oyt Cgres el ol @ 4 g s
Alipour and Rouzbehan, ) cowl 603,85 Lacl i mg S 4y

(2007

1318 axl 53 (3037 (sladaiund 9
sy jd &S ol i £ oo 10 55 Wg sladsmiwl bzl
B 5l 5 T Slge pid Culld 05 0B glbil B 1y
ol dgmg bl laylowd pmr 6y Sxe ©gld puangulio
e (a8 g oyt LS W Jusly s ) (P<+/+0)
203 Yo Jlags 5 00 (5518 bl ogee Ao Ve lad 13 iy
may e (1S g o pedlie BB (g5l 5 dlge pie
Sl 09)5 9 04 d)si)_a 109_14 090 Lo yd ¥e )l.o.u » u:.:).:

A edalie

g bl JsSi lslh gl slasles (pingh o 5
3 alelo B aSg,y ool 48 a5ng aald 4 Cuns (b 5
JoSulS Lol L gsls slaylo cpioman cadly aold] (ygpuslisSSl
gl s T oolo puis Colsld g puadiplio (51 ol Llod |
4, a»g L (Bakshizadeh et al., 2013) w4 sali b > ze
Laoubigr b cuS 5 5o ol cubls b cosls o gage 4]
Ol 5oyl 3l g oad Lagy 3l Jee (S95,I05b coge wul
ofelS plos aeSd 3 1) 5 adg b cliame S cpdiajes
S oS4 o > (Makkar and Singh, 1993) aa>
2 a0l ali 8l 58 ads ke ol e ssl 8 slaig)
9 2w S gyd b (69l,8 Sy ouls i pob b
Sy yd 35350 (gla Pl aS 2l L Glalllas zuls b Lols 6y
UalS g (Lu and Foo, 1999) 5LS u )y yials caw STy
Slogel cobale JalS 35 5 aaSls ) pls (g s pdyarjos
Seidoign sl jol lae Jddas ol opl 45 K05 4eSes &zl
w5, (Jones et al., 2000) J_ib o S ) ()
Sty So lpied 5 gl (S dlge 9l
Sy L opsg s g aily s U ool JuSess lp oYL ks
(Makkar, 2004) &5’ o g, 35—yl (eSS

050 duoyd ¥o jlos 5 Vb s sals 09)S 3 (gpdods oo
s (5 50 g e 05 0mly i 0ad gpgl b bl
2 29 jlde cpy Sl gl aald 09,5 5 Hlade o 3YL (ol
9428 @y SLagis @l (g S nhd s bl
39 lulojl slaslass o (g)ld xe cglis gl 4o 5l
5 4 @ i slde (YL gl el 095 (P<4/40)
2 29 lde 5ol gyl onds ‘5)9]).53 bl g0 oy ¥o jlos
Grglyd ol oge dod Vo Jlai g sald 095 o ol 29
Ohu ) WAde Hlde p el g o YL b Gy el
o9 duo)d ¥ jlog o[oA g o[+ yoie £ ) She phaS
bl aali 0g, 5 g Jlido oy 3V lyld o 6)9])J byl
bolioguo o3 Vo sl /oY joms 25350 9 e cn ol
Lol o Lial381 b (6 pivd o8 clodominl b il bingy e
s Jslge gl 4 by je Slg5 oo pole (3485 53 0d (59l
5 ol oy Q«S.L_QS sl d&u )_,] P bel Sl
oA wat (gl 5 3 g oyl s 5 Waiyetig y ol )aimgs S
.(Dentinho et al., 2007) sl (Jase dlge 5 (g y
5 gt 5 ety S i 85 3> s ione
YVOA ol o )3 pb (g § Suid o3lo 3o sy jos
39 FYL aalid 09,5 4 Cund GluaglS g 965 )3 boly jae a0
ol LY 5l S wls (Rahmatimoghadam et al., 2016)
9 Jylme laclms S (390 YU pda o slhaxiul b
Olie Rl L asil St 3 Lol g Slajen 5 (59
= Sis ol 09l (s pdnd o (BLS A ) (S
sawl,d uals Ll (Sallamab et al., 2010) b o 38!
O Joo ladsns Jelge 2529 4 Wlg o0 als )3 (pheiod
slol U 55 Lapls (Frutos et al., 2004) a_sl s, » bl
4eSd 3 Lol @ 325 5l il b (po5e OVl
45 05 byl adlle 5y (Makkar, 2003) 1S o (5,5 sls
4o pedgilie JB (i 9 S5 oS s phia S ol
o (g )dey (o el adole (69138 131 53 6yl Hire g0
Khalilvand-) c. sl jsol; 8l e gl jials ol awSg)n
Uhgydm (= 9L« oo 4> (Behrouziar et al., 2010
Seid o3be (s i o I3 g Al e JoSlS sl
o> 4L (Bakshizadeh et al., 2013) wi sals 09,5 & o
ald & G Jsloma o (il el JoSul il L o7 05
029581 dla wlgdy s oole (g pids iz Coll &yl ol
oil-8l (Mahdavi et al., 2008) ccal ul58l JoSUS ol b
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(s odle )5 oo Voo 53 520 ko) 5 sy (sloaoeiolys (s5) o) + s Sy b 0 6918 bl ogeo cilisio g 51 =1 oo
Table 6- Effect of different levels of oak fruit processed with sodium hydroxide + urea on gas production parameters (ml in 200 mg

of dry matter)
Vedlegl (sl o s
gw ) SRl . 3 JL,;;;I
sl b Experimental treatments 5yl |
Parameters . &b ixe
1 2 3 4 oSl P-value
SEM
(=) J5 g5 Jomile, 69.33°  65.16 74240 7311 145 0.024
Gas production potential (ml)
(celol 2 de) S35 25 0.041 0.038 0.042 0.040 0.003 0.375
Gas production rate (ml/hour)
(seishe) 235 o658 sl 1.16° 1.20% 1.262 1.28 0.008 0.023
Short chain acids (mmol)
(v02) J 3lse pde b 74.25b 74,052 79.042  78.33 0.24 0.010
Digestibility of organic matter (%)
(S o3be p,59kT J53l50) o JB 555 8.230 9.16% 9.33%  1004*  0.07 0.010

Metabolizable energy (MJ/kg of dry matter)

2oy Yo ool jlos =Y oygl + i 1S g )hum b odd (659113 bob ogue duoyd Ve (ggls Jlow =Y (PEG + gl ageo 3318) salis 09,5 =z Jolis  odolojl (slalos’
5397 059+ madw S g ydem b ok (659115 Lol agae o yd Fo (g9l Lo =¥ g 05l + s deanSg,0um b 0 (60,8 bghs ogue

(P<e1+0) s3bio Yo sime ool (5T S i 1 By b cind) b slayeSibe

‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).

i odlo puad cuilB 5ol58l el «Sis g 0yl O ygods diw

g oo pmdgilio J B (g5, 5 I odlo pam o LB
.(Bagheripour et al., 2008)

FauSe (g g aal g 9 (S 9y liuie pda

Vdoia 3 (29,5 Ofign My 5 oy Olitde g @l
eyl B gaats + 138 (280 3BV ydlae o 4 S ol ol
OS99 00b A (s OlELde oAb 183 (g Clitde
il g2y (tilof] lmylos (i (6 ne Sl 09 Sse
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Table 7- Effect of different levels of oak fruit processed with sodium hydroxide + urea on urinary purine derivatives excretion and
microbial protein production

\Ls“zﬁ’-L")'T sl jlos

o] Experimental treatments®

oy sl glas ez
Parameters 1 9 3 4 S e

SEM P-value

(a2 Jyeishe) 80 0¥ 12950  1557@  1566°  16.76° 0.76 0.001
Allantoin excretion (mmol / day)
(G2 2 Jgeihe) Sl 2 2.09 2.16 2.21 2.44 0.16 0.121
Uric acid (mmol / day)
sy 2 p5) ol gt + 055 1440 2060 2242 2.372 0.14 0.011
Xanthine + hypoxanthine (g / day)
(9 > Jpaies) 023 83 g iz 16370 2024 26120 28.66° 153 0.002
Excreted purine derivatives (mmol / day)
(9 > dyaihes) 028 e sy lisie 1956 2524  27.95°  28.06° 1.47 0.001
Absorbed purine derivatives (mmol / day)
(i3 2 5) coasSem s 7457° 8046  96.19°  117.06° 5.19 0.013

Microbial protein (g / day)
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(P<e/e0) 33l o ylo ne glas ghyls S e p By > b i) yo sl 1, Silo

'Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).
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Introduction: Moghani sheep, one of the dominant meat breeds among Iranian sheep, is known for its good
body size, resistance to changes in weather conditions, and capacity to produce heavy-weight lambs. The
Romanov breed is known worldwide for its early sexual maturity, long breeding season, and high productivity.
Among high-yielding breeds, the Romanov breed achieves higher twinning and fertility, higher weight of ewes,
optimal shelf life of lambs, and heavier final weight of lambs. During past years, increasing productivity of
Iranian native sheep breeds, including the Moghani breed, has been implemented through cross-breeding with
high-yielding foreign breeds such as the Romanov breed to improve growth and twining rates and reduce size of
the fat-tail. Crossbreeding is a way to improve poor production and reproductive characteristics of livestock. Due
to the lack of information regarding the fattening performance and carcass characteristics of the Romanov-
Moghani crossbreeds, the aim of this study was to investigate the fattening performance carcass characteristics,
blood parameters, feed intake and digestibility of Moghani and Romanov-Moghani crossbreed fattening lambs
under diets with different energy levels.

Materials and Methods: This research was conducted using 24 male lambs (10 Moghani lambs and 10
Romanov-Moghani cross-bred lambs) as a factorial design with 4 experimental groups and 6 replications (lambs)
in each group. The duration of the experiment was 75 days. The experimental groups in this research include: 1)
Moghani lambs fed low energy diet, 2) Moghani lambs fed high energy diet, 3) Romanov-Moghani lambs fed
low energy diet, 4) Romanov-Moghani lambs fed high energy diet. A rumen-protected energy powder (Energizer

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction in
E- any medium or format, as long as you give appropriate credit to the original author(s) and the source.
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RP-10, IFFCO, Johor, Malaysia) was used to increase the energy level in high-energy diets. Fattening
performance was measured by weighing the lambs every two weeks. At the end of the experiment, all the lambs
were slaughtered and the carcass characteristics, including hot carcass percentage, cold carcass percentage, tail
percentage, and back fat thickness were measured. After 24 hours of storage in 4°C, back-fat thickness between
the 14th and 13th vertebras were measured with a digital caliper. Blood samples were drawn from the jugular
vein of all lambs 3 hours after feed consumption, and the samples were immediately centrifuged at 3500 rpm for
15 minutes then the plasma samples were frozen at -20 °C till analysis day determining concentrations of blood
parameters including glucose, blood urea nitrogen, cholesterol, triglyceride, total protein, albumin, and globulin
were determined using commercial Kits and spectrophotometer. All the data were analyzed in the form of a
completely random design and factorial experiment using the GLM method for statistical analysis.

Results and Discussion: The results showed that Moghani lambs had significantly more tail percentage and
lower tailless carcass percentage than Romanov-Moghani mixed lambs. Feeding a diet with a higher level of
energy by feeding protected rumen fat decreased the percentage of the tail and increased the percentage of the
carcass without the tail. Moghani lambs fed with high-energy diet had the highest back fat thickness compared
to all groups. On the other hand, the average daily weight gain was only influenced by the energy level of the
diet. Based on the results, Romanov-Moghani crossbred lambs had a higher weight gain than Moghani lambs,
and feeding fat supplement improved livestock performance. Due to the fact that no significant difference was
observed in the feed consumption of lambs due to fat supplement feeding, therefore, the better fattening
performance of lambs in the groups fed with fat supplement can be attributed to the increase in energy intake in
these animals as well as the higher efficiency of the metabolic energy conversion of fats compared to
carbohydrates (McDonald et al., 2012). Based on the obtained results, Romanov-Moghani cross-bred lambs had
a higher weight gain than pure lambs, and also fat supplement feeding improved the performance of livestock.
Therefore, crossbreeding fat-tailed Moghani breed with a tailless breed such as Romanov can be considered as
an efficient method to reduce carcass tail percentage and improve carcass yield. On the other hand, providing
energy in the form of fat may also result in a relative decrease in the tail percentage.

Conclusion: In general, the results of this experiment indicated that crossbreeding fat-tailed Moghani breed
with a tailless breed like Romanov can be considered as an efficient method to reduce tail percentage and
improve carcass yield. On the other hand, providing energy in the form of fat may also lead to a relative
decrease in tail percentage.

Keywords: Crossbreed Romanov Moghani, fattening lambs, fattening performance, Moghani breed
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Table 2- Fattening performance, dry matter intake and feed conversion ratio of Moghani and Romanov-Moghani crossbred lambs
under diets with different energy levels

390 ' oilejl (slajless sl 5:Sike Solsize
Items Experimental treatments® 55185k P-value

1 2 3 4 SEM G F |
(pS5LS) o i
Body weight (kg)
oz o s 33.0 306 28.72 30.78 1.361 ns ns ns
Initial weight
o e s 44.18 43.68 4161 44.64 1.988 ns ns ns
Final weight

(355 2% £.5) w395 cijg ol
Daily weight gain (g/d)

féé’g'_\ 0.155 0.189 0.198 0.217 0.015 x s s
gg 52)0;(;4. 0.188 0.222 0.196 0.224 0.016 ns # ns
fég’gw\ 0171 0.205 0.197 0.222 0.110 x " ns

(339 9 p59S) (b pme St ol
Dry matter intake (kg/day)

féé)(;_‘“' 1.463 1.346 1.340 1.383 0.051 ns nsns
gg 5%’0‘;'_; ’ 1.505 1.449 1.450 1.458 0.076 ns ns ns
fé(’; ; ) 1.484 1.397 1.395 1.420 0.045 ns ns s

2hE s cops
Feed conversion ratio

fég}(}‘“' 10.480 12.202 7.289 6.421 0.562 xox ns s
gg 52)0‘“(; - 8.534 7.955 7.495 6.610 0.639 ns NS ons
féé)(;_; ' 8.721 7.4 7.167 6.465 0.310 * % pg

YU (655) daw (g9l 0ye b odd 435 Aol oy
ol doyd ) Jlais | o )3 5 gixe s a0y O Jlois ] o )3 Iy gixe 1 > gime jue NS
ox> 55 gy iz Sl (1 g 03 6551 31 (F sy 51(G
1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect



PO L ad calilB g gt lbamiu] b i Sluoguas o ySdas (oo g aili

855 Cilises ol b (slae e cov Slie by disual 5 Slie 5)lg 0 slaoy 4BY Cluogas T Jgua
Table 3- Carcass characteristics of Moghani and Romanov-Moghani crossbred lambs under diets with different energy levels

3l9 ' alojl (sl loss sles (3 SSke Sobime Ll
Items Experimental treatments! 585kl P value
1 2 3 4 SEM G F |
sy
P54 Loy 48.27 47.48 47.11 47.34 0.944 ns ns ns

Hot carcass (%)
3 g 4B duopd

49.40 49.05 47.83 47.18 1.023 ns ns ns
Cold carcass (%)
49 opr 4V dopy 39.63 41.99 44.56 4587 0.728 o * ns
Carcass without tail (%)
409 420 18.78 13.82 5.38 312 0.510 o ok *
Tail (%)
7S oy s 4.59 5.70 4.72 4.28 0.316 ns ns *

Back fat thickness (mm)

YU (6500 e (g9l 0y b ol 438 &Sl slaoy (¥
sl oyd ¥ Jleis ] i 50 l5 gixe st ¢« 2o yd O Jlois] o )0 Hl5 gixe 1 ¢yl xe s NS
oxr 55 3 gy Jise S (g ep 551 31 (F g 511G
1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, I) Interaction effect
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Table 4- Blood parameters of Moghani and Romanov-Moghani crossbred lambs under diets with different energy levels

5)lge ' etalojl slajlogs slas (S5l S ime il il
Items Experimental treatments! 5 el P value

1 2 3 4 SEM G F |
FH (2 o2 2 25 k) 8447 7565 8070  87.65 2.465 ns ns o
Glucose (mg/dL)
09 slosgl 039,28 (3 o0 2 5 ko) 3861 3816 3580  34.80 1.301 * ns ns
Blood urea nitrogen (mg/dL)
Jods () o3 2 5 ko) 47.10 47.20 41.20 50.80 2.316 ns * *
Cholesterol (mg/dL)
S () o3 2 29) 1.63 1.68 1.28 1.98 0.240 ns ns ns
Globulin (g/dL)
Someals S (A o2 22 p5 ko) 69.89 8321 7068 7236 2390 x *
Triglycerides (mg/dL)
o (5 o 2 ) 5.51 5.47 5.44 6.07 0.162 ns ns *
Total protein ( g/dL)
ool (2 (o2 2 £.5) 3.88 3.78 4.16 4.29 0.163 * ns ns

Albumin (g/dL)

(¥ eomb 5 oo (g9l 0y b odd 4y iss aseel (glao sy (" YU (g5 50 o (g9l opn Lok 4355 Slie (slaoy (Y copml (655) o (gol> 0y b odd 03i5 Slie (slooy (V'
YU (655) daw (g9l 0ye b odd 435 Aol oy
ol 303V Jlossl o 53 )l gime s ¢ Ao )3 O Jloin] paw )3 )1 gixe 1 I3 ine ps NS
o3 551 g e Bl (g o o551 31 (F iy 31 (G
1'1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect
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Table 5- Nutrients digestibility of diets fed to Moghani and Romanov-Moghani cross-bred lambs under diets with different energy

levels
3)lge ' stalol slales slas (Sl Sz Sl
Items Experimental treatments! 585kl P value
1 2 3 4 SEM G F |

5 ol (7) 62.28 61.89 60.41 61.44 2.221 ns ns ns
Dry matter (%)
ook (7) 65.34 64.77 63.72 64.63 2.272 ns ns ns
Organic matter (%)
P o2 () 77.62 78.21 76.00 85.50 2.720 ns ns ns
Ether extract (%)
PE OFion (A)_ 65.27 63.39 64.66 63.00 2.551 ns ns ns
Crude protein (%)
G osiagd o Jsbls S () 43.01 4755 4246 4369 2.331 ns ns ns
NDF (%)

(’f ‘u.ub d))ﬂ CJ““’ d9l> oy bodd FRe w] oy (\“ N d)fl cla‘u ;59\-> oy by o PRe @Lw slroy (V ‘L)“"L' L;j):l éla.w d9l> oy b ond PRey @lm sloy (\ X

YU (6550 o (g9l 0y b odds ayis w'\ sloy
sl doyd ¥ Jleis ] i 50 l5 gixe st ¢« 2o yd O Jlois] o 50 Hl5 gixe 13 ¢l xe s NS
op 55 iy Jise 5 (g o0 331 51 (F e 51(G

1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, I) Interaction effect
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Introduction: Barley grain is the main feed for cattle in many regions of the world. The digestibility of barley
grain is restricted by its fibrous shell and intact pericarp. The extent and rate of digestion of ruminal carbohydrates
and barley grain can be manipulated through processing. Barley processing can be a valuable tool to optimize the
production of lactating dairy cows. The application of combinations of heat, moisture, time and mechanical action
may influence the quality of processed barley grains. Micronization is a rapid thermal treatment (30-90s) using
infrared radiation and has great application potential in the feed industry due to simple construction and operation. It
has been demonstrated in a number of experiments that organic acids, including lactic acid and malic acid, alter the
chemical composition and nutritional value of cereals. Essential oils are naturally occurring plant products that are
rich in chemical composition and have various biological properties. The interactions between starch and phenolic
compounds have attracted increasing attention in recent years. The aim of this study was developed to determine the
impact of chemical processing through steam flaking or steam-infrared flaking of barley grain on physical and
chemical properties, and protein and carbohydrate fractionations.

Materials and Methods: The ethanolic Foeniculum vulgare (Pv) or Acanthophyllum (Ap) extract were prepared
by dissolving 100 g of dried and ground Pv or Ap in 500 mL of 96% v/v ethanol/water and shaking for 72 h. Then,
the extracts were filtered through a Whatman No. 1 paper (Whatman Ltd., Maidstone, England). The residual
solvent from the ethanolic extract was removed using a rotary evaporator. Barley grain was then mixed thoroughly
with distilled water at a ratio of 10% by weight and treated with either 1% lactic acid (La) or 1% malic acid (Ma).
Subsequently, the samples were treated with a 5% solution of Ap or Pv. The processed grains were steamed for
approximately 35 minutes at 96°C. The steam-cooked grains were then divided into two groups, with one group
exposed to infrared radiation for 55 seconds (SIF). All cooked grains were then flaked (SF) using a designed flaker
machine. Physical properties, following the Giger-Reverdin method (2000), and chemical composition, based on
AOAC standards (2012), of the samples were then analyzed. Crude protein was calculated as N x 625. NDF and

©2023 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction in
E-i" any medium or format, as long as you give appropriate credit to the original author(s) and the source.
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ADF contents were determined according to the method proposed by Van Suste et al. (1991). Starch content was
evaluated using anthrone and sulfuric acid (Rose et al., 1991). Bulk density was determined by weighing 100 ml of
the samples. Water holding capacity was assessed using the method described by Robertson and Eastwood
(1998).The grain density was defined as the ratio of the mass of the grain to the particle volume occupied by the
sample (Aghajani et al., 2012). Crude protein and carbohydrate fractionations were performed according to Higgs et
al (2015). Carbohydrates were divided into five fractions based on different degradation rates in the rumen: A4
(water soluble carbohydrates or sugar), B1 (starch), B2 (soluble fiber), B3 (digestible fiber), and CC (ingestible
fiber).

Results and Discussion: All the physical properties of the processed barley grain were significantly affected by
chemically and physically methods applied in this study (P < 0.05). The highest bulk density and water holding
capacity were shown in both SF and SIF processing. The results of this study indicated that the contents of CP,
ADF, NDF, EE,Ash, amylose and amylopectine were significantly affected by the chemically and physically
processing (P< 0.05). The CP content of the grains treated with Ap and Ma had higher compared with that of Pv and
La. In addition, NDF concentration of the grains processed by SF method was greater than that of SIF (P < 0.05).
Both CP and NDF content of the processed grain were higher for (SIFBapma) and (SIFBapLa) rather than those of the
other treatments (P< 0.05). The soluble true protein, insoluble true protein and indigestible protein fractions of the
processed grain were affected by both chemically and physically processing methods (P < 0.05). The soluble true
protein fraction in the grain treated by Ap was greater than that of the Pv. The indigestible protein fraction increased
in Pv treatments compared the Ap treatments. Significant differences were found between the processed grains
regarding the total carbohydrates, non-fiber carbohydrates, soluble fiber, digestible fiber and Indigestible fiber
carbohydrate fractions (P<0.05). The carbohydrates, non-fiber carbohydrates and soluble fiber carbohydrate
fractions were greater (P< 0.05) in the SIF than those of SF method. Digestible fiber and Indigestible fiber fractions
were lower (P< 0.05) in La than Ma treatments.

Conclusion: Our results demonstrate that processed barley grain with organic acids (Malic acid or Lactic acid)
and using extracts of Acanthophyllum or Foeniculum vulgare accumpany through physical processing (steam
flaking or steam- infrared -flaking) make an improvement in nutritional value of the grain. In this study, bulk density
and water holding capacity were greater in steam flaking rather than steam-infrared-flaking method. Regarding the
CP fractionations, processed barley grain with Acanthophyllum extract through steam-infrared-flaking displayed
significant alter in the fractions. Lactic acid processed grain through steam-infrared-flaking showed an
enhancedment in both non fiber carbohydrates and soluble fiber concentration of the grain. Present data showed a
positive impact of both chemically and physically methods applied in barely grain, however, further investigation
regarding protein and carbohydrate molecular responses are needed to be evaluated.

Keywords: Barley grain, Chemically, Physically, Protein, Carbohydrate
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1- roll corrugation
2-roll gap
3- roll tension
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abstract).https://doi.org/10.22067/ijasr.2023.82630.1148

Introduction: Application of suitable feed additives can increase feed utilization, improve production and
improve health. Years ago, growth-promoting antibiotics were used at high levels in diets to increase poultry
performance (Ronquillo & Hernandez, 2017). However, its remnants remain in the animal's body and create
microbial resistance in the animal, and humans also develop microbial resistance by consuming it. Therefore, there
is a need to find substances that can replace antibiotic growth stimulants in the diet. The aim of these alternatives is
to increase performance while protecting the environment and animal health (Ogbuewu, koro, Mbajiorgu, &
Mbajiorgu, 2019). Therefore, probiotics such as Saccharomyces cerevisiae yeast have been investigated as a feed
additive to improve the performance and health of animals (Al-Khalaifah, 2018). It is thought that probiotics
improve performance by affecting the natural microbial community and improving the absorption process in the
intestine (Sohail et al., 2011). Also, symbiotic are able to work both in the small intestine and in the large intestine
and have the effect of probiotics and prebiotics at the same time (Ai et al., 2011; Bengmark, 2002). Gut cognition
can affect the amount of nutrient absorption (Miles, Butcher, Henry, & Littell, 2006; Rahimi, Grimes, Fletcher,
Oviedo, & Sheldon, 2009) and as a barrier against disease agents (Brown, 2011). Saccharomyces cerevisiae, also
known as baker's yeast, is a type of yeast that is added to food formulas in poultry diets (Elghandour et al., 2020).
Saccharomyces cerevisiae contains significant levels of digestible proteins, vitamins, magnesium and zinc, whose
wall has many features such as polysaccharide o-D-mannan, chitin and B-D-glucan (Alizadeh et al. ., 2016) which
plays an important role in beneficial microbial balance in the gut, tissue proliferation in the gut and lymphocytes
(Council, 1994). In most studies, no reliable results were obtained with diets supplemented with yeast. Beneficial
effects on animal health and performance may be due to the use of detectable yeast strains and levels, diet
compositions, animal species and their age (Bolacali & irak, 2017). Therefore, in order to investigate the potential
effects of using commercial yeast Saccharomyces cerevisiae in Japanese quail diet as a feed additive on growth
performance, some serum parameters, intestinal morphology and the number of Clostridium perfringens and E-coli
bacteria. It was done in the waste.
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International License (CC BY 4.0), which permits use, sharing, adaptation, distribution and reproduction in
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Materials and Methods: This experiment was conducted in order to investigate the effect of different levels of
Chitacell commercial yeast on performance, carcass characteristics, intestinal morphology and blood parameters in
the form of a completely randomized design with 7 treatments, 6 replications and 12 chicken in each experimental
unit and a total of 504 chicken. One day Japanese quail mixed of two sexes was performed. At the end of the
experiment (d 35), 2 Japanese quails from each replicate were weighed and slaughtered. Visceral and lymphoid
organs were also weighed and recorded. About 8g of the contents from duodenum, jejunum and ileum were
collected in 80 mL physiological saline for pH value measurement. Blood samples were collected from the same
Japanese quails used for carcass traits and were centrifuged at 3000 rpm for 10 min, then stored for later analysis at -
20°C. In order to measure E. coli and C. Perfringens bacteria in feces, standard plate counting method was used.
And also Duodenum specimens were collected and fixed in 10% neutral buffered formalin solution for 24 h, then
embedded in paraffin and sectioned at 4 um. The following parameters were measured: (i) villous height (VH), (ii)
depth of crypt (CD) and (iii) ratios of VH/CD.

Results and Discussion: The effects of different levels of commercial yeast Saccharomyces cerevisiae on the
growth performance of Japanese quail chicks are reported in Table 2. The results of this study show that the
experimental treatments had no significant effect on feed consumption. The group fed with 0.75, 1.1, 1.25 and 1.5
percent of yeast could significantly increase weight compared to the control group (P<0.05). Also, the food
conversion ratio in the groups receiving 0.75 and 1 g/kg of Saccharomyces cerevisiae yeast feed compared to the
control groups and 0.25 and 0.5 g/kg of yeast in the diet decreased significantly (<0.05). P). According to the results
of this experiment, it has been reported that live yeast has a favorable effect on feed conversion ratio and final
weight gain in broiler chickens (Borda-Molina, Seifert, & Camarinha-Silva, 2018). Abdominal fat and thymus size
were significantly affected by experimental treatments (P<0.05). Thus, adding yeast levels higher than 0.75 g/kg
reduced the fat in the ventricular area, while the size of the thymus increased compared to the control group. It has
also been shown that the percentage of carcass, liver, stone, heart, spleen and bursa of Fabricius were not affected by
experimental treatments (P<0.05). It has been reported that live yeast reduces abdominal fat and increases thymus
size. In fact, yeast stimulates the intestinal immune system by acting as a non-pathogenic microbial antigen and
creates an effect similar to adjuvants. By adding the level of commercial yeast Saccharomyces cerevisiae, the
amount of total protein and albumin in the blood increased significantly (P<0.05). On the other hand, cholesterol
and triglyceride in the blood decreased significantly by adding different levels of commercial Saccharomyces
cerevisiae yeast (P<0.05). Superoxide dismutase and catalase in serum increased significantly with increasing yeast
consumption (P<0.05). On the other hand, interleukin 1 and 6, as well as
tumor necrosis factor alpha decreased significantly (P<0.05) with the increase in the level of yeast in the diet.

Conclusion: Results of this research showed that the use of commercial yeast Saccharomyces cerevisiae has
favorable effects and it can also be said that the best level used is 0.75 grams per kilogram of feed.

Keywords: Intestinal morphology, Japanese quails, Pathogens, Performance, Serum parameters, Chitacell
commercial yeast
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Table 1- The ingredient and nutrient composition of basal diet
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Ingredients Percentage
e 48.60
Corn
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Soybean meal (44% CP)
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Vegetable oil
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Di-calcium phosphate
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Calcium carbonate
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1vitamin permix Supplied the following, per kilogram of diet: vitamin A, 11025 1U; vitamin Ds, 3528 IU; vitamin E, 33 mg; vitamin Ks, 0.91 mg;

Vitamin By, 0.18 g; Vitamin B,, 0.825 g; Vitamin Bg, 1.00g; Vitamin Bs, 3.00g; Vitamin Be, 0.30g; Vitamin B, 0.125g; Vitamin By,, 0.15g; choline
chloride, 50g;

2Mineral permix Supplied the following per kilogram of diet: Fe (Fe-sulfate), 50g; Zn(Zn-sulfate), 11g; Mn (Mn-sulfate), 110 mg; Cu (Cu-sulfate),
69; | (calcum iodate), 1g; Se (Sodum selenite), 0.2 g.
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Table 2- Effect of different levels of Chitacel commercial yeast on growth performance of Japanese quail from 1 to 35 days old

(p55kSTps5) yoie .
Ay 3 ,Sles s [N

’ Yeast (9/kg) ¢ S

ol 3kl &b sxe
Growth performance 0.25 05 0.75 1 1.25 15 SEM P-value
control

Sy .d’m 489.17 487.16 483.33 485.67 487.67 486.33 489.33 2.997 0.813
Feed intake
o9 _":"“I"s I . 150.00¢  151.00  150.83*  158.17¢  159.67*  156.00% 155.83% 1.203 0.0001
Weight gain
e s 3.262 3.23%® 3.21% 3.07¢ 3.06° 3.12b¢ 3.14¢3bc 0.029 0.0001

Feed conversion ratio

(P < 005) Kvo P Ls)b@u WS ghyls S o yue By b, o dlmu...i)\.w at
& ¢ Means in the same row with different superscripts are significantly different (P < 0.05).

g o ol ol s welal5 (gly2 5 0085 055 (e | abgre (o ialS sl o oo o Cusl 00 )1)S
oSy )3 s GialS L ola ialS Lo 0,85 pas )l (soul i oo (gBly 13 298 oo wges oIl il g (Sl
enlog L (SLbtrgs o 5313 GB35 cmmad ool GBS S nsbon i gSie 03T S ey Jas L, 03y
Yalgm et al.,, ) s 15y s jl Jg S Bl 4y Morales-LOpez et ) s_S' g0 bl bacilgaal wilan (553l g 03,8

(2013 Slaslas ) ) ccillas Gilejl ol s b &5 ((all.,, 2009

X W) du.\:.s Olf)..?).; o> 3> L;Lol d))ﬂa\fwl 1AW ufb)‘)'f )ip
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Table 3- Effect of different levels of Chitacel commercial yeast on the relative weight of the carcass and internal organs of Japanese
quail at the age of 35 days in percent live weight

(p51p S $hS) yoseo
Yeast (9/kg) Oyluliel glad gyl e Jloin] o

2B 095 05 075 1 125 15 SEM P-value

control
iV 2 64.17 6550 64.67 67.00 67.17 6717 67.17 0.762 0.118
Carcass percentage
J‘;g 229 235 241 233 235 240 237 0/028 0.070
Liver
b 342 344 343 344 341 344 345 0.018 0.885
Ventriculus
6

076 075 076 075 073 072 074 0.017 0.608
Heart
@‘1”““’%"" sl 1.238  1.11° 1.098 0.77° 0.73® 0.66° 0.71° 0.036 0.000
Abdominal fat
o5 0.268 0.29% 0.48 046 0.45° 0.48 0.542 0.024 0.000
Thymus
Job 010 010 012 011 010 011 013 0.014 0.880
Spleen
s g 015 016 015 014 014 015 0.16 0.009 0.748

Bursa fabricius

ren Ao)s ck..,ajs Sl gme OO (Ghols O S s osline g > L Jl\.a&:i‘.l.:»a'c
@¢ In the above table, the English numbers show a significant difference.
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Table 4- Effect of different levels of Chitacel commercial yeast on the acidity (pH) of different parts of the intestines of Japanese

quail chicks at the age of 35 days.

(P55 S yose
Yeast (9/kg) S)lulisl glad (g dme Jlois! o
2B 095 05 075 1 125 15 SEM P-value
control
aadly> 616 6.18 622 622 621 618 6.16  0.024 0.312
Duodenum
P35 624 625 620 620 621 619 620 0013 0.125
Jejunum
ff.ﬂi' 640 638 641 651 648 641 644 0041 0.355
um

Markovic et ) ams o )8 ,5L5 coo 1) 039, calise

Yalgm et al., ) ool o LialS pgis5 dbipmwl b yesee 40950 b

A 19 psstlog 5l 4 oS iisio polaw 4 bgyye pols

(2013

(P>1+0) 3,038 039, Al p (o)l gimo 3l Aty

9 @95)1_9 @L».s L wlie uwl_n)] u_,l )1 ool Cuwddy C"L“’

LSL‘” . 5 MMI Lzb)w a5 L6y ul.w LQ’UT ALY Ul)&@

S50 Y0 o > IS ol 2 6 a3l 5 55 pyw sloazinld Sl B p g elog) BTl (658 yede il golaw -0 Jgaa
Table 5- Effects of different levels of Chitacel commercial yeast on some parameters of blood serum and liver enzymes in Japanese
quail at the age of 35 days. Roosters

(570 )5 5kS) yoso
Yeast (g/kg) sl Jlas] o
Al 3kl S gixe
contro 0.25 0.5 0.75 1 1.25 15 SEM P-value
|
S ofen 2 210°  212¢ 304> 4122 434 4318 441° 0139  0.000
Total protein “g 3
“’My” S 1.29° 1.68P 1.90° 2.812 3.228 3.33¢ 3.3082 0.139 0.000
Albumin >
Jgyials S o 1848 0933 15ge7d 148830 155500 146.00° 127.7° 3562 0.000
Cholesterol 2 3
J-';w-lfdf 33 96.50? 94.332 80.83° 62.33¢ 52.33¢cd 49.32d 47.33¢ 2.409 0.000
Triglyceride =
ooyl
31 a3 el = 70.83 69.83 70.50 69.83 70.34 69.00 68.67 0.635 0.191
IALT 3
sixel 5 ] 2
s = 239.6 241.17 240.83 239.17 237.00 239.83 241.50 1.944 0.713
2AST

!Alanin amino transferase (ALT)
2Aspartate amino transferase (AST)

ST (P<Le/e0) sily 55 prw slaassul @y (g)ld e
= 8yob il aald 05,5 4 Cund (s0S slaws Bl 1 (gl xe

s Aoy ey c]a...,): Dby e O (6lyls g S 5y osline Gy > b k;umfjl:ﬁa"c
&¢ |n the above table, the English numbers show a significant difference.

8 Joi p S slampl cdld 5 (195 pyw sladoiul b
Syl minlojl (glayloss 45 dmd o L5 ol sl odd 3,155
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At 0 g por e log) Bl s 32 45 o 5IS g Loy S LogSl
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(Ognik et al., 2012) xS cdabxe o35 5l cmslhacl (clags Sl
YUK 5 jbg0md dwST g a8 cowl odd (555 puiscan
SuS1 5T or 3l s Jgl bt 5> ol Gl T slog 5
WSle bl i (sl S 5w L(Aluwong et al., 2013) s
sl 5 1 er] gl > oot i TNF-au o IL-6 L-1 B
Tolaw ) 0155 yoso &S b L pobs adllas pols LAGS e W)
SILB LT B lidl 5] a5 B g boacs sl oo il
Ulgs o oyl S (S5l aalid 09,5 b duolio j> pyw TNF-a
SLagiply b (ol Gl 4 2929 pas g p3 &S s (LS
Slagsly ool Kan yaia b 025 435 5 (slacy il o gie
Alizadeh et ) o)l Sen 5 o0l de gl b &8 L oLis okl

Sy caslles (al., 2016

Cdl (tali 8l (gl e el 95 )3 cmesdl g JS By
L 093 52 99290 el 65 5 Jo S (Jilie 53 ((P<+/+0)
29L& )18 g unlog) Bl yodte ilisie golaw (139531
winlodl ol 2ol L gillas (P</+0) cdly ol sl ine
oy pedte JoSo b () (i pi 0 o5 cunlond )18
Tomaszewska et al., ) 395 o (193 10 ppw Jg S Hials
(2018
7 gy pulog) Bl o3t (3933 iz ol 1
2 15 omnd ) LS el 9 VB Glgeunsd 208190
2 a8 Hebplen owload (B35 7 Jouo 53 (Sig) VO o
Sobstne ysboar aalojl (slojlag @8 sanlie (liee 36 Jg
5 Ugemd M g 90,05 51 L5515 550 (clasisl 8
Sdsine yobodny yodte Bpan GLIBIL pyw 53 39290 YL
e 55 5\ Sl o i > (P<-1-8) ey Sl
s3body 0y 5 yoio o (581 L ] 5005 00139, 42818
S8 inlej] ol b e (P<+/+0) cdly ialS (gl sine
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Table 6- Effects of different levels of Chitacel commercial yeast on superoxide dismutase, catalase and interleukins in Japanese quail
at the age of 35 days.

(p57p 5 9kS) yoe slas Jles! o
Yeast (g/kg) 3 kel &b
1 2 3 4 5 6 7 SEM P-value
gbhgl;.b Ay 312.83¢ 323.17dc 338.179c 343.83c 376.67% 369.17% 385.52 6.201 0.000
YK d d bed by b b
3.71 4,11¢ 5.14b¢ 5.550%¢ 6.49% 6.81% 7.932 0.387 0.000
CAT?
I\I:wlsgiﬁl 67.672 64.33% 61.33% 57.00¢d 54.504 56.83¢d 53,33 1.068 0.000
Tl:‘gsgiwl 52.672 49.172 45.50% 36.33°¢ 39.33d 33.17¢  34.67°¢ 1.856 0.000
. 5 5
(ﬁll);:r)JTNF ¢ 53.002 46.17% 39.67¢ 34.67°¢ 37.33¢ 4550¢ 35.17° 1.831 0.000

s Lo g e 53 13 e O (13 0 gt Sy s Ssline g Ll SL
&¢ |n the above table, the English numbers show a significant difference.

1 Superoxide dismutase (SOD)

2 Catalase Activity (CAT)
$4Interleukin-1 B (IL-1-6)

5Tumor necrosis factor-Alpha (TNF o)

ity g, 8L oSl oy ysmaly 1 a8 8Ly g 8L eS!
I Sl s 035l Lo Sl (inlS 55 ey (i
Lo JwbgSV yolyegMe (lji et al., 2001) w5,ls yguml 555l
Ay g o 48 S a5 | 3995 (slot SlogSl a5l o
iy pard pidS Al g slon slas Sl A3, lals
SUs0s,500 4 S0l & 451, .(Hofacre et al., 2005) ws” oS

oSy sl 1 (ilojl slalags 31V Jgu o

I3 s (eSS gr £58le )3 uiipiy pardy sl
5 5 i pard piedS g S jese il gglaw (398
2l U gillae (P<c/-0) cdly LinlS (o) iz ysboads (o3
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(Ghosh et al., 2012) >l 039, y%,ls5

At glosgy aygl ply ) (28> ol izl 5l (S 039,
2 lodoss (i 039) (SLigmg Sun > JHS 455 o cplplu
Sl oo Jos 385 050 &S WS o Wy 009y YMB] sloo]
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boasgs LS st Al Lialsodl Eely yasio Lol il o
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ilises zolaw b 0dd 435 (l5 iyl 189S slrdgn gode )3 (T g uiziSy pards sl s Sl saw Byledd p (ialefl slajles 1=V Jgua

S dpipg e pussrlog) Bl po3o
Table 7- Effect of treatment on counting the number of Clostridium perfringens and E-coli bacteria in the feces of Japanese quail
broilers fed with different levels of Chitacel commercial yeast

"
Phany
Treatment sl glhs (o by gime Jloin! e
1 2 3 4 5 6 7 SEM P-value
i
o 383 336" 228" 2260 193 170° 166  0.149 0.000
ore el 100 3800 3040 272 226¢ 1640 1889 0471 0.000

C. prefrenges

e Ao gy e 53 Sl ime S (513 O gt S 3 slite Sy b ala LA
&¢ |n the above table, the English numbers show a significant difference.

35 S bmpl g g paw 4 barpe slaasclp ol )58l
ot pinals’ Slocs Sl ass 285 )15 atre syl b cou
oo Ly odd andil glada g odie )3 (Mg uiziidy
ol mls 4 aag b (IS jobay .cél alS o)l gxe jsbas
S8 el odlail €S g e g3 (il oA
S g Coped 5 )1 (pollae SIS 4y g puslog Bl
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SOV
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Introduction: The Japanese quail is a species known for its short production period and high productivity. Due
to their small size and low feed requirements, they are considered a cost-effective option for egg production
compared to other poultry species. Additionally, quail eggs are recognized for their superior nutritional value
compared to regular chicken eggs. However, there is a need for effective methods to enhance productivity,
especially in stressful situations. Previous research has indicated that the use of certain dietary supplements can
address this issue and improve the productive traits of birds. Therefore, there is considerable scientific interest in
studying the effects of natural compounds such as black seed and L-carnitine on the productive performance of
laying Japanese quails, both under normal conditions and during heat stress. Investigating these factors can provide
valuable insights into the development of strategies to effectively manage and optimize egg production in laying
Japanese quails. This, in turn, would contribute to the sustainability and profitability of the poultry industry. In this
study, we aimed to examine the effects of black seed, L-carnitine, and vitamin E on the productive performance,
carcass characteristics, blood biochemical parameters, and immune responses of Japanese laying quails.

Materials and Methods: A total of 500 Japanese laying quails were included in this study. They were divided
into two temperature conditions: normal temperature and high temperature (36 degrees Celsius for 6 hours per day).
Additionally, there were five experimental treatments: control diet (without any additives), black seed (1.5% black
seed diet), L-carnitine (250 ppm + control diet), 1.5% black seed + 250 ppm L-carnitine diet, and Vitamin E diet
(200 ppm + control diet). This resulted in a 5x2 factorial experiment with a total of 10 treatments, 5 replications, and
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10 quails per replication. The study consisted of three phases: an adaptation period to the experimental diets lasting
two weeks, exposure to the designated temperature conditions for five weeks, and a three-week recovery period.
During these phases, various parameters were measured and recorded, including productive performance, carcass
characteristics, and blood biochemical and immune indicators (such as triglyceride, cholesterol, LDL, HDL
concentrations, heterophil, and lymphocyte percentages) under both heat stress and recovery periods in Japanese
laying quails. Data analysis was performed using the Generalized Linear Model (GLM) method with the assistance
of SAS software. Mean comparisons were conducted using Tukey's multiple range tests.

Results and Discussion: The results of this study revealed several important findings. During the initial two
weeks of the experiment, the consumption of feed containing black seed + L-carnitine led to the highest feed intake,
while diets containing black seed, black seed + L-carnitine, and vitamin E demonstrated the highest egg mass
compared to the control group (P<0.05). During the heat stress period, high temperatures caused a decrease in feed
intake, egg weight, egg production, and egg mass. However, the consumption of feed containing black seed + L-
carnitine resulted in increased feed intake, and diets containing black seed, black seed + L-carnitine, and vitamin E
showed increased egg production and mass compared to the control group. Furthermore, vitamin E exhibited a better
conversion coefficient (P<0.05). During the recovery period, high temperatures led to a decrease in feed intake but
an increase in bird body weight. The control group exhibited the lowest feed intake and body weight, whereas diets
containing black seed, black seed + L-carnitine, and vitamin E demonstrated the highest egg production and egg
mass compared to the control group. Birds fed diets with black seed and vitamin E exhibited a better conversion
coefficient (P<0.05). Regarding carcass yield and relative liver weight, the effect of environmental temperature and
experimental treatments during both heat stress and recovery periods was not significant. However, the consumption
of black seed, L-carnitine, and vitamin E was found to increase carcass yield and relative heart weight. Additionally,
high temperatures increased the relative liver weight (P<0.05). Moreover, birds fed control and black seed diets at
normal and high temperatures exhibited higher blood cholesterol levels compared to other experimental treatments.
In normal temperature conditions and diets containing vitamin E and L-carnitine, a higher percentage of
lymphocytes was observed in the blood. In high temperature conditions and diets containing L-carnitine and vitamin
E, the heterophil to lymphocyte ratio was also higher (P<0.05).

Conclusion: Finally, the findings of this study highlight the beneficial effects of incorporating black seed, L-
carnitine, and vitamin E into the diet of Japanese laying quails, both under normal and high-temperature conditions.
These dietary interventions have shown positive impacts on the performance of the quails. Consequently, these
results can serve as valuable guidance for quail breeders and producers in selecting suitable feed regimens to
manage heat stress in Japanese quail layers, thereby enhancing performance efficiency, carcass characteristics, and
blood lipid and immune parameters.

Keywords: Black seed, Heat stress, Japanese laying quails, L-carnitine.
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Item Amount
(Mo yd) St o2lo 9%
Dry matter (percentage)

(F)§9'LS » d)JL%l:'{) &35! 3.60
Energy (kcal/kg)

(+2,3) 092 23.54
Protein (percentage)

(20,3) P& b 8.17
Crude fiber (percentage)

(o) St 5.34
Ash (percentage)

(o) o2 33.13
Fat (percentage)

(’\‘0)3) S odga ) J}‘L""’L P 26.24
NDF (percentage) *

(J..o)b) ‘_g.).,,.ul bxg‘yi 5 J5l>ub )MB 17.26

ADF (percentage) 2

INDF=Neutral Detergent Fibre, 2ADF=Acid Detergent Fibre,
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Table 2- Chemical composition of black seed essential oil (Mass Spectrometry Gas chromatography) (GC-MS)

o)los sl pU e oy o)
S. no. Chemical name Inhibition coefficient  Percentage
1 obs e 77 930 0.4
3-methyl nonan
2 O J"“‘ SV 960 03
3,1 and 5- terimethyl banzen
3 o> 1000 05
Decan
4 o3 obon —Y Jsem) 1050 04
1-methyl 3-propyl banzen
5 O3 e 3T 5 ¥ sl - 1085 0.2
1-ethyl 2 and 3- Dmethyl banzen
6 o303 1403 0.2
Tetradecan
7 o> oylise 1605 03
hexanone decan
8 oo 925 21
a-thujol
9 o0 938 13
o —pinene
10 Gl 974 15
Sabinen
11 o T 977 14
B-pinen
12 o 994 05
Mirsen
13 o o 1002 0.7
a —phellanderen
14 G Ll 1024 13.8
Para-simen
15 oird 1027 4.0
Limonene
16 G Ll 1049 04
Gama-terpinen
17 S 1093 13
Phenshon
18 0S5k 2 1202 04
Dihydrokaron
19 o9 1240 42
Karon
20 09550 1239 08
Thymoquinone
21 Jos1s8 1030 14
Karakrol
22 o57¥-() 1243 05
(+)-4-Carene
23 ol Jte ¥ ¥ 1220 0.4
2,4-Dimethylanisole
24 g ™) Ve e Y S 1225 03
Phenol, 2-methoxy-4-(1-propenyl)-
25 (E%(J""’B)‘ =) S g - (b 1180 05
Phenol, 2-methoxy-4-(1-propenyl)-, (E)-
26 Jete =0l —oeYgjlig e =Y 1214 0.2
2-Benzothiazolamine, N-methyl-
27 Joes 1246 1.2
Thymol
28 I oy 1219 0.6

Terpinen-4-ol
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Table 3- Composition of the experimental diets for laying Japanese quail

(A.o)b) 0> L;l)'?‘ Jals A}]Aal:..u
Ingredients (%) Control  Black seed
Zé’r i 60.8 59.55
5 o3 513 452
Corn gluten

(PL 095 20y TF) Lguo dllowis

22.32 22.85
Soybean meal (44% CP)
Lgw €9 ) 2.0 1.96
Soybean oil
Sl S 7.16 7.15
Limestone
uLmu.B ﬁ,“.li «© 1.54 1.53
Dicalcium phosphate
Aol
= 0.0 15
Black seed
APTIE™
“iolizg JoSo 0.25 0.25
Vitamin premix!
Yy o.
e JuSa 0.25 0.25
Mineral premix?
o~ 0.20 0.20
Salt
ot —Jl-d 0.26 0.24
DL- methionine
osd=J 0.09 0.0
L- lysine
Chemical composition
(PTkS 2 SNES) puadlio LB (551 2950 2950
Metabolizable energy (kcal.kg)
(3053) pB 559
] 18 18
Crude protein (%)
(340)3) S
3.10 3.10
Calcium (%)
(105) > JB s 0.449 0.449
Available phosphorus (%)
(1252) oz 0.129 0.129
Sodium (%)
(2o ) S5 0.129 0.129
Cl (%)
(32) 23 0.850 0.850
Lys (%)
(323) igste 0.583 0.583
Met (%)
(253) Coptams + (gt 0.820 0.820
Met + cys (%)
E onolizg s lallir 515100 o+ + D3 poling 11U 0o A sl 331 35 g Jol e p SIS 5 3 disabsg JoSis pS5kS

Spwl o5 e /N0 B12 yelig (05 Lo dw Be polug 05 Lo Hlaa B2 pelug )5 Lo 9 B1 elig (Mol soly VO e
PS5 sk S« SIg8 sl 805 o dus K3 (eling f)5 (e Vo Sl gl 05 oo YO (St sS
CLS S ke Vo e p S ko B0 55y eSSk Ar 2l p S e £o 510 22 25 0lge Sl opix 2 SolS y 53 ine JoSo p SlS 0T
P o b S e +/Y0- poile 05 e 9
L Vitamin premix supplied per kilogram of diet: vitamin A, 15,000,000 IU; vitamin D3, 1500,000 1U; vitamin E,
15,000 1U; vitamin B1, 2 mg; vitamin Bz, 4 mg; vitamin Bs, 3 mg; vitamin B12, 0.015 mg; nicotinic acid, 25 mg;
pantothenic acid, 10 mg; vitamin K3, 3 mg; and folic acid, 1 mg.
2 Mineral premix supplied per kilogram of diet: Mn, 60 mg; Fe, 80 mg; Zn, 50 mg; Cu, 10 mg; Co, 2 mg; |, 1 mg,
Se, 0.250 mg; and vehicle quantity sufficient to 500 mg.
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Introduction: one of the most important and practical tools in increasing the production and profit of dairy
cattle herds is to determine the exact aims of breeding, suitable genetic selection and breeding of premium cows.
Based on animal breeding, breeders should make sure that the difference in the genetic merit of one or several traits
leads to the difference in the phenotypic performance of the animal. Therefore, they want to reliably identify and
select superior sires within and between breeds. Considering the importance of bulls in dairy herds and the use of
their semen on a very wide level, this study aims to compare the information of genetic-economic indicators and
productive, reproductive and health traits in the semen catalog of bulls with the actual performance of their
daughters in Isfahan herds.

Materials and Methods: In this research, the information of 16 Holstein dairy herds located in Isfahan province
during the years 2002 to 2017, was used. The number of productive livestock in the target herds was between 1000
and 5000 heads. Finally, 18,559 cows from the first to the fifth period of lactation, obtained from artificial
insemination, which had known sires, were used. The genetic evaluation information of each sire that was used
includes predicted transmitting ability (PTA), genetic-economic indicators: lifetime net merit (LNM$) and lifetime
fluid merit (LFM$), production traits: milk, fat, protein, reproductive traits: sire conception rate (SCR), daughter
pregnancy rate (DPR), daughter calving ease (DCE), daughter stillbirth (DSB) and health traits: production life (PL),
somatic cell score (SCS), resistance to mastitis disease (Mas), metritis (Met) and retained placenta (RP) was based
on the official evaluation of August 2019 by the USA council on dairy cattle breeding. Mixed and generalized linear
models were used to assess the relationship between sire's PTA and daughters’ record. Sire's PTA were milk, fat,
protein, daughter pregnancy rate, production life, somatic cell score, daughter calving ease, daughter stillbirth and
lifetime net merit and lifetime fluid merit indices. Daughter records were milk-305, fat-305 and protein-305, open
days, calving interval, age of first calving, number of productive days, calf birth weight, somatic cell score, number
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of inseminations per pregnancy, history of dystocia, stillbirth, metritis, retained placenta and mastitis traits. In this
study, the analysis of data was done using R software and Ime4 and ImerTest software packages.

Results and Discussion: Based on the results, PTA milk and SCR of most of the bulls used in herds were
average, while they were lower values for LNM$ and LFM$ indices and PTA, Fat, Pro and PL traits and higher
values for SCS and DSB traits. Correlation between indices and PTA of different traits of sires showed that the
highest correlation was between LNM$ and LFM$ indices and the lowest was between SCR and DSB, Milk and
SCR and RP and SCR traits. The correlation between sires' PTA and their daughters' performance in productive,
reproductive and health traits showed that the correlation level was in the range between -0.19 and 0.16. Also, the
regression coefficients of productive, reproductive and health traits of daughters were estimated based on the PTA
of their sires in the studied herds, which ranged from -32.273 (between the PTA of daughter calving ease and milk-
305) and 3.679 (between PTA fat and milk-305). The estimation of the odds ratio of some traits from sires' PTA on
the daughters' health and reproductive (classifiable) traits showed that values were close to one for mastitis
resistance, daughters' pregnancy rate and production life traits from sires' PTA which indicates the low effects of
sires' PTA on their daughters' performance. However, the estimation of the odds ratio of PTA sires, related to
metritis disease resistance, somatic cell score, resistance to retained placental and daughters calving ease traits had
inverse relationship with the metritis and retained placental diseases (0.85, 0.67 and 0.74) and direct relationship
with dystocia (1.23), respectively. The transmitting ability of sires is predicted based on the performance of their
daughters in dairy cattle breeding farms, the data of those farms were available to the semen production company,
the difference between conditions such as climate and breeding management of the mentioned herds and the herds
of this study, can be affected the interaction of genotype and environment.

Conclusion: In this study, the correlation coefficients between random variables of sires' PTA for productive
traits (milk, fat and protein) with their daughters' performance were calculated to be higher compared to
reproductive and health traits. Also, the rate of OR of resistance to metritis and RP diseases, SCS and DCE, showed
the effects of sires' PTA on the performance of their daughters. Therefore, according to the results, it is possible to
take more advantage from sires predicted transmitting ability for milk, fat, protein, DPR and SCS in proper selection
of semen and improving the phenotypic performance of daughters. While available information in genetic
evaluations of other traits were less reliable, probably due to low heritability or high genetic by environment
interactions.

Keywords: Semen, Genetic merit, Dairy cow, Daughters’ performance
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Table 2- Descriptive statistics on sire’s PTA of studied farms in different traits
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Figure 1- Bar plot of Frequency distribution of daughters of bulls based on quadratic domains of sires PTA in different traits by 3
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Table 3- Descriptive statistics on daughters’ performance of bulls of studied herds in different traits
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Figure 2- Correlation matrix heatmap of sires PTA in different traits
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LNM: Lifetime Net Merit, LFM: Lifetime Fluid Merit, PL: Production Life, Mas: Mastitis, Met: Metritis, RP: Retained placenta,

SCS: Somatic Cell Score, Pro: Protein, SCR: Sire Conception Rate, DPR: Daughter Pregnancy Rates, DCE: Daughter Calving Ease,
DSB: Daughter Still Birth.
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Figure 3- Correlation matrix heatmap of sires PTA and their daughter corrected performance in different indexes and traits.
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LNM: Lifetime Net Merit, LFM: Lifetime Fluid Merit, PL: Production Life, Mas: Mastitis, Met: Metritis, RP: Retained placenta,

SCS: Somatic Cell Score, Pro: Protein, SCR: Sire Conception Rate, DPR: Daughter Pregnancy Rates, DCE: Daughter Calving Ease,
DSB: Daughter Still Birth.
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Table 4- Estimation of regression coefficients of daughters’ different traits and their standard error (in parenthesis) based on their

sires PTA in studied herds
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Table 5- Estimated odds ratios (95% CI) for some traits of sires PTA on health and reproductive traits (categorical) of their daughters

in studied herds
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Table 6- Estimation of regression coefficients of daughters’ different traits and their standard error (in parenthesis) based on indexes
values of their sires LNM$ and LFM$ in studied herds
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Table 7- Estimated odds ratios (95% CI) for LNM$ and LFM$ indexes on number of insemination, dystocia and stillbirth traits of
daughters in studied herds
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Introduction: Maintaining sperm quality and reducing contaminants will ensure the success of fertilization. The
presence of bacterial contamination in the reproductive system of animals and their transfer to the semen causes a
decrease in sperm quality and problems of disease transmission through inseminated. During the process of freezing
and thawing, cold shock as well as environmental microbial pollution causes sperm quality to decrease. Zinc oxide
nanoparticles, in addition to increasing the antioxidant capacity, also have antibacterial effects. The sperm
membrane of ruminants are rich in unsaturated fatty acids and Zinc is as a cofactor of biological antioxidant
biomolecules that suggested zinc increases protecting cell membrane and other inside organelles. Conventional
chemical methods are expensive and require the use of chemical compounds/ solvents as reducing agents, which are
toxic and as a risk factor for environment. Green chemistry reduces the risk of pollution at the source level, and
instead of producing waste, it can use waste materials as a source of producing nanoparticles. This technology
focuses on selecting reactions (for example biological molecules such as polyphenols, flavonoids, carbonyl and
protein compounds) that are compatible with the environment.

Materials and Methods: In this research, green zinc oxide (gZnQO) nanoparticles are produced from saffron
petals. Sperms were collected from 6 Afshari rams and after checking and confirming the quality, the sperms were
mixed together in a 4x4 factorial design with 4 levels of antibiotics (0, 50, 75 and 100) recommended percentage
and 4 levels of gZnO (0, 7.5, 10 and 12.5) pg/ml were added to the each diluent and entered to the freezing process.
In order to check the quality of sperm after freezing CASA system were used. Membrane functionality was
measured using osmotic method. The total microbial load was estimated using the colony count on blood-agar
medium method.

Results and Discussion: The results showed that 12.5 pg/ml level of gZnO nanoparticles becomes destructive
and reduced quality of sperm, but the lower levels of gZnO significantly (P<0.05) increased the quality of sperm
motility. Rapid progressive motility, progressive motility and total motility were significantly increased at 7.5 and
10 pg/L levels compared to other levels (P<0.05). Also, the addition of 7.5 pg/ml of gZnO significantly improved
the membrane integrity performance compared to other levels (P<0.05). Antibiotic and gZnO significantly
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http://doi.org/10.22067/ijasr.2023.82471.1142



https://ijasr.um.ac.ir/
https://orcid.org/0000-0002-5392-1255
https://orcid.org/0000-0001-5741-814X
https://orcid.org/0000-0002-1854-321X
mailto:zeinoaldini@ut.ac.ir
http://doi.org/10.22067/ijasr.2023.80199.1116
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://doi.org/10.22067/ijasr.2023.80199.1116

1F+Y 5l ) o lels J?..\la,_‘,‘,.ﬂ salo pole sl Gy Ay it \FY

decreased microbial loaded (P<0.01). The strong positive correlation between zinc and both total motility and
progressive motility is attributed to zinc's high antioxidant power. Zinc reduces the production of reactive oxygen
species and lipid peroxidation, thereby protecting sperm cells from damage. Zinc nanoparticles stabilize the
peroxidation of membrane lipids and increase the mitochondrial and functional activity of sperm without having a
negative effect on sperm motility parameters. Concentrations higher than 10 pg/ml of gZnO nanoparticles had toxic
effects on sperm, which has been noted by other researchers. The use of zinc oxide nanoparticles reduces the amount
of antibiotics needed in the production and processing of frozen sperm, reduces the cytotoxicity of both substances,
greatly reduces the amount of antibiotic consumption, and increases the antimicrobial effects. The synergistic effects
of zinc oxide nanoparticles and antibiotics have recently been given great importance, and in various researches,
conjugated antibiotics have been invented. It was shown that the combination of zinc oxide nanoparticles and
ampicillin increased the antibiotic power six times and greatly reduced the need for antibiotics.

The addition of zinc oxide nanoparticles to the diluent caused a significant increase in the quality of frozen-thawed
sperm, so that the levels of 7.5 and 10 mg/uL had the greatest improvement in quality after freezing and thawing.
The use of concentrations of 7.5 and 10 pg/ml of gZnO nanoparticles along with reducing the consumption of
antibiotics to half of the recommended amount has increased the quality of frozen sperm after thawing, reduced
antibiotic resistance and finally reduced purchase cost of antibiotics in sperm production centers. studies show that
the use of nanoparticles and antibiotics together not only reduced the toxicity of both substances on human cells, but
also increased the effectiveness of antibiotics effects. Even the simultaneous use of nanoparticles and antibiotics
caused the reversal of antibiotic resistance. Nanoparticles increase the antibiotic concentration at the site of
antibiotic-bacterial activity and increase the binding of the antibiotic with the microorganism.

Keywords: Antibiotic, Green Zinc Oxide (gZnO) Nanoparticles, Microbial Loaded
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Table 3- ANOVA sources of variation in sperm rapid progressive motility in froze-thawed semen

Slayyo 5:5ke

lyis golie @il 42> Py &9 Clayo ggorme Mean of F ol Ssine aw
S.0.V. df Type Il SS F value Pr>F
squares
e S5y 28] S5 3 1021.17 340.39 39.37 <0.001
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e 3 77.50 25.83 2.99 0/046
Antibiotic
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Table 3- ANOVA sources of variation in sperm progressive motility in froze-thawed semen

} Slaye 3 Sles ;
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S.0.V. df Type 11 SS F value Pr>F
squares
s ) 8] ol 3 775.83 285.61 8.10 <0.0004
9Zn0 nanoparticles
A 3 118.83 39.61 1.24 0.3113
ntpiotic
s .ul
N 9 273.33 30.59 0.96 0.4914
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Table 5- ANOVA sources of variation in sperm total progressive motility in froze-thawed semen
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S.0.V. df Type 111 SS F value Pr>F
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Antibiotic 3 8.50 2.83 0.07 0.98
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- .al
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Table6- Effects of adding green zinc oxide nanoparticles and antibiotics to diluent on sperm quality in froze-thawed semen

o o

Treatments

B 08y ey S 20

(22))

(0SletjLne Bl i)
Fast progressive
motility (%) (std

05y iy S 25
(22)

(oS3l ne i)

Progressive

motility(%) (std

F @ 089y S 5
(140 )3) 0439,y S 255
(0sSSlat )limo Bl )
Fast progressive
motility+ progressive
motility (%) (std

L (kS 5 Ses

(22)0)

(Slet jlne Bl i)
Membrane integrity
function (%) ( std

errortMean) errortmean) errortmean)
errormean)
(3 3) Sergm sl o 0 21.58+0.85° 22.67+1/63? 44.25+1.822 68.17+1.562
Amount of 50 23.33+0.85a° 21.33+1.63? 44.67+1.822 66.33+1.56%
antibiotic(%) 75 25.0840.85% 18.42+1.632 43.50+1.822 67.25+1.562
(ug/ml) 100 22.67+0.85° 21.58+1.63? 44.25+1.822 66.00+1.562
&9y 3ST gl Hlude 0 21.17+0.85° 22.17+1.632 43.33+1.82° 60.92+1.56°
. . 7.5 26.25+0.852 25.67+1.632 51.92+1.822 71.25+1.562
(“l* 2 p5550) oo 10 25.58+0.852 21.58+1.63% 50.17+1.822 69.92+1.56%
Amount of gZnO 125 16.67+0.85° 14.58+1.63° 31.25+1.82¢ 65.67+1.56°
(%) (ug/ml)
GZnO0xA0 18.00+1.708 21.00+3.26% 39.00+3.65% 59.67+3.12¢
GZnO0xA50 20.00+1.70% 27.00+3.26% 47.00+3.65%° 57.67+3.12¢
GZnO0xA75 23.33+1.70% 18.68+3.26" 42.00+3.65b 64.33+3.12¢
GZn0O0xA100 23.33+1.70% 22.00+3.26%¢ 45,333,652 62.00+3.12¢de
GZn0O7.5xA0 26.00+1.70% 28.33+3.26% 54.33+3.65° 69.67+3.123¢
Sgm 5] Jlaze alasly GZnO7.5xA50 26.67+1.70 26.33+3.26% 53.00+3.65% 72.67+3.122
s GZnO7.5xA75 27.67+1.70%¢ 24,003,262 51.67+3.65% 72.67+3.122
3 ST S5 GZn0O7.5xA100 24.67+1.70% 24,003,268 48.67+3.65? 70.00+3,123¢
o GZnO10xA0 26.00+1.70% 27.33.3.26% 53.33+3.65? 72.33+3.12%
Intractions of GZn0O10xA50 30.67+1.70% 16.67+3.26% 47.33+3.65%¢ 71.00+3.12%
antibioticxgZnO GZnO10xAT75 32.33+1.702 18.33+3.26" 50.67+3.65% 68.00+3.1230cd
GZn010xA100 25.33+1.70° 24,00+3.26%¢ 49.33+3.65%¢ 68.33+3.1230cd
GZn012.5xA0 16.33+1.70¢ 14.00+3.26¢ 49.33+3.65%¢ 71.00+3.12%
GZn012.5xA50 16.00+1.70¢ 15.33+3.26% 31.33+3.65% 64.00+3.123bcde
GZn012.5xA75 17.00+1.708 12.67+3.26¢ 29.67+3.65° 64.003,12a0cde
GZn012.5xA100 17.33+1.70¢ 16.33+3.26¢ 33.67+3.65% 63.67+3,120cde

(P<0.05) aisly ooyl sime AMS] (gl)ly Syt pf By n b 5y sl uSSleo
Means within same column with different superscripts differ (P<0.05).

odd liSgumdazmie (o 5 oyl LS (So)lSe 0, 8es uilly 438 -V Jga
Table 7- ANOVA sources of variation in sperm membrane integrity function in froze-thawed semen

u‘).u.-.l CJL.O d)')“ 4>y Pow &y uLu)A E9oomo uLv.v).c U&L“" F b)‘.o] d)‘)uuw CJ@M
S.0.V. df Type 1l SS Mean of square F value Pr>F
; I elydeil
o S9y 28] gl 3 784.06 261.35 8.95 0.01
9Zn0 nanoparticles
Sgm 5l
Antibiotic 3 34.23 11.41 0.39 0.76
101011
e .al
N 3 218.52 28.24 0.83 0.79
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Figure 2- The effect of different levels of green ZnO2 nanopatrticles al
in froze-thawed semen
Means within same column with different superscripts differ (P<0.05).
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1- Species-specific intraction
2- Antagonism

3- Redox-active transition

4- Malondialdehyd (MDA)
5- Biomarker
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Table 8- ANOVA sources of variation in total microbial load in froze-thawed semen

Sl o 33l 4y pow &9 Olayo goame Slayyo (1pSko F o)Ll Gl gixe o
S.0.V. df Type 111 SS Mean of square F value Pr>F
e 3y S| Sl 3 301229166.70 100409722.20 47.72 0.0001>
gZn0 nanoparticles
&”’ww‘ 3 52909722.20 158729166.70 25.15 0.0001>
Antibiotic
Jlie 5 l_ 9 46687500.00 5187500.00 2.47 0.029
Interaction
il sl 53 638k sla S a8, Y JSWS
Figure 3- The growth of bacterial colonies in different treatments
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