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Abstract

Background and objective: Today, in the poultry industry, food additives are used to
achieve the highest production at the lowest cost. Growth stimulants and food additives are
chemical, biological, or natural compounds added to water and feed. They are used to improve
growth and feed efficiency and obtain the highest and most economical production. The use of
medicinal plants in poultry nutrition showed that, in addition to stimulating feed consumption,
these plants also have antibiotic and anti-coccidiosis properties. This experiment aimed to
investigate the effects of different levels of the herbal Bilhar (Dorema aucheri Boiss.) on the
Production Parameters, hematology, and thigh and breast meat quality traits of broiler chickens
in a completely randomized design.

Methodology: In this study, 240 one-day-old Ross 308 were exposed to five treatments
(four replicates), and 12 chickens in each replicate were raised for 42 days. The chickens had
free access to water and feed during the rearing period. The necessary care was following
scientific rearing principles and commercial catalog recommended methods. The experimental
treatments included 1) control-common diet with no additive 2) control diet + 0.1%
flavophospholipol antibiotic, 3) control diet + Bilhar (0.1 % in starter and grower, 0.05 % in
finisher phase), 4) control diet + Bilhar (0.3 % in starter and grower, 0.15 % finisher phase),
3) control diet + Bilhar (0.5 % in starter and grower,0 .25 % in finisher phase). The experiment
measured body weight and food consumption at the end of the initial, growth, and final periods.
On the 42nd day, one chicken from each replicate was randomly selected and blood was
collected through the wing vein. Two blood samples, one into the venoject tubes containing
0.5 cc of the anticoagulant ethylenediaminetetraacetic acid (EDTA), to collect and measure
blood hematological parameters (the amount of red blood cells, white blood cells, hemoglobin,
hematocrit and the subtracted population of white blood cells) and the other part of the blood
into tubes free of anticoagulants in order to separate the blood serum, to measure the metabolites
Serum biochemical tests were transferred.

Results: Chick's body weight at 24 and 42 d was higher in the first Bilhar group and antibiotic
level than in the control group. Different experimental groups significantly affected feed intake
at the starter and grower phases (P> 0.05). Adding bilhar to the diet did not change red blood
cell numbers but impacted hemoglobin, hematocrit percentages, and white blood cell count.
Different levels of Bilher powder and antibiotics significantly influenced villus height, villus
thickness, and villus area in the duodenum (P<0.05). But the depth of the crypt and the ratio of
the height of the villi to the depth of the crypt in the duodenum did not show a statistically
significant effect between the treatments (P<0.05). Despite no significant improvement in breast
water holding capacity, dripping loss, or cooking loss, dietary billiards significantly decreased
breast PH. Experimental treatments significantly affected thigh water holding capacity, dripping
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loss, and pH but did not affect thigh cooking loss.

Conclusion: It can be concluded that in the case of most traits, especially functional traits, the
first level of bilhar (treatment 3) improved compared to the control treatment. Therefore, this
plant can be used at the indicated level as a plant additive in a broiler chicken diet. This will
improve functional and histological traits.
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Tablel. Experimental diets ingredients in different growth periods of broilers

Growth period

Starter Grower Finisher
Ingredients
(1-10 days) (11-24 days) (25-42 days)

Corn grain (%) 55.23 54.90 61.27
Soybean meal (CP 40%) (%) 36.70 37.74 31.90
Corn gluten meal (%) 2.70 0.00 0.00
D-calcium phosphate (%) 1.50 1.40 1.20
Limestone (%) 1.30 1.20 1.10
Soybean oil (%) 1.20 3.60 3.40

Salt (%) 0.40 0.40 0.40

Vitamin supplement? (%) 0.25 0.25 0.25
Mineral supplement? (%) 0.25 0.25 0.25
L-lysine HCL (%) 0.10 0.00 0.00

DL- Methionine (%) 0.27 0.26 0.23

Sand (%) (0-0.5) (0-0.5) (0-0.5)

Bilhar powder (%) (0.5-0) (0.5-0) (0.5-0)
Metabolizable energy (kcal.kg™?) 3000 3100 3200
Crude protein (%) 23.00 21.50 19.50
Calcium (%) 0.96 0.87 0.78
Available phosphorus (%) 0.48 0.44 0.39
Sodium (%) 0.17 0.20 0.19
Lysine (%) 1.44 1.29 1.15
Methionine + Cysteine (%) 1.08 0.99 0.99

1Each kg contained vitamins A: 4400000 1U, D3: 72000 U, E: 14400 mg, K: 2000 mg, cobalamin: 640 mg, B1 (thiamine): 612 mg,
B2 (riboflavin): 3000 mg, pantothenic acid: 4896 mg, niacin: 12160 mg, B6 (pyridoxine): 612 mg, biotin: 2000 mg, and choline chloride: 260 mg.
2Each kg contained Mn: 64.5 g, Zn: 33.8 g, Fe: 100 g, Cu: 8 g, I: 640 mg, Co: 190 mg, and Se: 8 g.
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Table2. Effects of different treatments on male broilers body weight at different growth periods

Body weight (g)
Treatment!?
1 day 10 days 24 days 42 days
Control 37.43 242.84 930.85° 2462.25°
Antibiotic 37.22 243.65 981.992 2550.862
Dorema aucheril 37.16 247.64 974,552 2538.212
D. aucheri2 36.61 243.11 944 482 2547.742
D. aucheri3 38.00 242.12 950.662 2509.6220
SEM 0.72 2.05 9.00 16.84
P-value 0.26 0.33 0.01 0.04
Contrasts
D. aucheri vs. Control n.s. n.s. wx *
D. aucheri vs. Antibiotic n.s. n.s. n.s. n.s.
Control vs. Antibiotic n.s. n.s. x *x

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test);

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively; SEM= Standard error of means; *Experimental treatments:
Control= common diet with no additive; Antibiotic= control diet + 0.1% flavophospholipol antibiotic; Dorema aucheril= control diet + D. aucheri
dry aerial parts powder (0.1% in starter and grower and 0.05% in finisher phases); D. aucheri2= control diet + Dorema aucheri dry aerial parts
powder (0.3 % in starter and grower and 0.15% in finisher phases); D. aucheri3 = control diet + Dorema aucheri dry aerial parts powder (0.5% in
starter and grower and 0.25% in finisher phases).

G e goy 50 53 5 288 sbaz s S, 05k 5 baas S il bl S1-Y Jaaa

Table 3. Effects of different treatments on male broilers feed intake and feed efficiency
at different growth periods

Feed intake (g.day™) Feed efficiency (%)
Starter Grower . Total Starter Grower Finisher Total
Treatment! Finisher (24-
(1-10 (10-24 42 days) (1-42 (1-10 (10-24 (24-42 (1-42 days)
ays
days) days) y days) days) days) days)
Control 25.302 97.942 173.68 98.97 73.06° 54.76° 47.76° 56.71¢
Antibiotic 24.73® 94.402 175.73 98.29 79.54b 58.492 50.332 60.562
Dorema aucheril 23.55¢ 94.902 171.19 96.55 84.092 58.952 50.742 61.762
D. aucheri2 23.55¢ 94.962 174.18 97.56 79.500 57.612 48.74b¢ 59.08°
D. aucheri3 24.200¢ 88.23° 176.70 96.37 79.700 58.032 49,692 60.102
SEM 0.19 1.03 1.73 2.23 1.39 1.02 0.44 0.628
P-value 0.00 0.03 0.91 0.74 0.04 0.14 0.03 0.02
Contrasts
D. aucheri vs.
* ns ns ns **k * ** **
Control
D. aucheri vs.
L * n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Antibiotic
Control vs.
L n.s. n.s. n.s. n.s. ol * faad falad
Antibiotic

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test);

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively; SEM= Standard error of means; 'Experimental treatments:
Control= common diet with no additive; Antibiotic= control diet + 0.1% flavophospholipol antibiotic; Dorema aucheril= control diet + D. aucheri
dry aerial parts powder (0.1% in starter and grower and 0.05% in finisher phases); D. aucheri2= control diet + Dorema aucheri dry aerial parts
powder (0.3% in starter and grower and 0.15% in finisher phases); D. aucheri3= control diet + Dorema aucheri dry aerial parts powder (0.5% in
starter and grower and 0.25% in finisher phases).
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Table 4. Effects of different treatments on uniformity and European efficiency factor in male broilers
at different growth periods

Uniformity (%) EPEF
Starter Grower Finisher Starter Grower Finisher Total
Treatment? Total
(1-10 (10-24 (24-42 (1-10 (10-24 (24-42 (1-42
(1-42 days)
days) days) days) days) days) days) days)
Control 25.302 97.942 173.68 98.97 135.13° 135.13 294.43 362.36°
Antibiotic 24.73% 94.402 175.73 98.29 156.76% 156.76 314.74 409.212
Dorema aucheril 23.55¢ 94.902 171.19 96.55 166.592 166.59 329.53 415.18?2
D. aucheri2 23.55¢ 94.962 174.18 97.56 145.062 145.06 304.20 364.65°¢
D. aucheri3 24.20bc 88.23° 176.70 96.37 150.40% 150.40 290.00 393.65°
SEM 0.19 1.03 1.73 0.66 8.22 8.22 14.28 7.69
P-value 0.00 0.03 0.91 0.74 0.02 0.09 0.61 0.00
Contrasts
D. aucheri vs.
n.s. n.s. n.s. n.s. n.s. n.s. n.s. *k
Control
D. aucheri vs.
L n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Antibiotic
Control vs.
. n.s. n.s. n.s. n.s. n.s. n.s. * *x
Antibiotic

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test);

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively; EPEF: Europeian production efficiency factor;

SEM= Standard error of means; ‘Experimental treatments: Control= common diet with no additive; Antibiotic= control diet + 0.1% flavophospholipol
antibiotic, Dorema aucheril= control diet + D. aucheri dry aerial parts powder (0.1% in starter and grower and 0.05% in finisher phases);

D. aucheri2= control diet + Dorema aucheri dry aerial parts powder (0.3% in starter and grower and 0.15% in finisher phases); D. aucheri3= control
diet + Dorema aucheri dry aerial parts powder (0.5% in starter and grower and 0.25% in finisher phases).
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Table 5. Effects of different treatments on 42-day old male broilers hematology parameters

Treatment! RBC (108.ul%) PLT(103.ul'h) HC (%) Hb (g.dIh) WBC (10%.ul})
Control 2.62 36.00% 34.86° 11.26% 17.86%
Antibiotic 2.69 38.00% 36.562 12.432 18.10%
Dorema aucheril 2.85 37.662 35.262 11.83® 21.202
D. aucheri2 2.58 34.33° 31.50° 10.56°¢ 17.43¢
D. aucheri3 2.79 37.662 35.662 11.86%® 19.00°
SEM 0.037 0.466 0.562 0.20 0.348
P-value 0.120 0.040 0.020 0.010 0.0001
Contrasts
D. aucheri vs. Control n.s. * faled * el
D. aucheri vs. Antibiotic n.s. n.s. n.s. n.s. *
Control vs. Antibiotic n.s. ** faled faled n.s.

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test).
n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively; RBC: Red Blood Cell; PLT: Plackete; HC: Hematocryte;

HB: Hemoglubine; WBC: White Blood Cell; SEM= Standard error of means; 1Experimental treatments: Control= common diet with no additive;
Antibiotic= control diet + 0.1% flavophospholipol antibiotic; Dorema aucheril= control diet + D. aucheri dry aerial parts powder (0.1% in starter and
grower and 0.05% in finisher phases); D. aucheri2= control diet + Dorema aucheri dry aerial parts powder (0.3% in starter and grower and 0.15% in
finisher phases); D. aucheri3= control diet + Dorema aucheri dry aerial parts powder (0.5% in starter and grower and 0.25 % in finisher phases).
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Table 6. Effects of different treatments on white blood cells differential and 42-day
old male broilers heterophile to lymphocyte ratio
Hetrophile to

1 Lymphocyte Hetrophile Monocyte Eosinophil Basophile
Treatment (%) (%) Iymfak;ic)é:yte (%) (%) (%)
Control 71.66 19.33 0.277 4.33 2.00 2.66
Antibiotic 72.00 18.33 0.257 5.33 1.66 2.66
Dorema aucheril 71.66 21.33 0.307 3.00 2.00 2.00
D. aucheri2 72.66 19.00 0.265 4.66 2.00 1.66
D. aucheri3 70.66 22.33 0.325 2.66 2.33 2.00
SEM 3.16 2.94 0.052 1.00 0.394 0.516
P-value 0.66 0.81 0.572 0.080 0.80 0.75
Contrasts
D. aucheri vs.
n.s. n.s. n.s. n.s. n.s. n.s.
Control
D. aucheri vs.
Antibiotic n.s. n.s. n.s. n.s. n.s. n.s.
Control vs. n.s n.s n.s n.s n.s n.s
Antibiotic " e s s s s

n.s.: non-significant; SEM= Standard error of means; *Experimental treatments: Control= common diet with no additive;

Antibiotic= control diet + 0.1% flavophospholipol antibiotic; Dorema aucheril= control diet + D. aucheri dry aerial parts powder (0.1% in starter and
grower and 0.05% in finisher phases); D. aucheri2= control diet + Dorema aucheri dry aerial parts powder (0.3% in starter and grower and 0.15% in
finisher phases); D. aucheri3= control diet + Dorema aucheri dry aerial parts powder (0.5% in starter and grower and 0.25% in finisher phases).
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Table 7. Effects of different treatments on 42-day old male broilers duodenum morphology

Villus height Villus width Crypt depth Villus height to Villus area
Treatment!
(mm) (mm) (mm) crypt depth (mm) (mm2)
Control 1671.5° 173.80% 307.37 5.56 898109.00¢
Antibiotic 2035.42 162.53¢ 315.84 6.54 1037518.004
Dorema aucheril 2108.002 301.57° 297.23 7.21 19972949.002
D. aucheri2 2278.002 186.44° 342.24 6.93 1324770.00%
D. aucheri3 2248.102 208.02° 340.83 6.78 1466787.00°
SEM 51.80 9.44 8.07 0.21 70812.81
P-value 0.004 0.001 0.29 0.12 0.0001
Contrasts
D. aucheri vs. Control *ok n.s. n.s. n.s. *ok
D. aucheri vs. Antibiotic *ok * n.s. n.s. *
Control vs. Antibiotic ** n.s. n.s. n.s. n.s.

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test).

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively; RBC: Red Blood Cell; PLT: Plackete; HC: Hematocryte;
HB: Hemoglubine; WBC: White Blood Cell; SEM= Standard error of means; 1Experimental treatments: Control= common diet with no additive;
Antibiotic= control diet + 0.1% flavophospholipol antibiotic; Dorema aucheril= control diet + D. aucheri dry aerial parts powder (0.1% in starter and
grower and 0.05% in finisher phases); D. aucheri2= control diet + Dorema aucheri dry aerial parts powder (0.3% in starter and grower and 0.15% in
finisher phases); D. aucheri3= control diet + Dorema aucheri dry aerial parts powder (0.5% in starter and grower and 0.25 % in finisher phases).

s 03 ol by S o Al (P</40)
Cd b o ) obsae Cola Lol a5 sbhamidl
(P<+/+0) sy olis ate et 8 amad 5 ol &
Al 5l ot el OT s et b bl sl s
Ll (P<-/+0) wols 15 b cow |y ol et oS a5
oy 5l b il 23 obgre i e jls Gl

(P>4/40) oS ol s S

5 A S sy il pihe b4 by pb

ol 5 A Ca S oS s bl 5 ananal sgw,ng
ialai A Jgaa 55 S50, FY e 5o 22 S sbas o 5o
2 Ak o Gilihe pohe 5 Ssa sl ol saz el
2 28l s Al 5l sl il ol S e b s
Ll P>/ 0) a2l Jls sne 56 diw C2sS S )



Jq—lf’ w‘;)‘.} hL\_f _,:.'V"L'r‘ "—c\"—
5 S Gz ol 5wk U i S CdS 5 anael e bl 1A Jsas
Table 8. Effects of different treatments on acidity and fresh breast and thigh meat quality parameters
in male broilers
Breast Thigh
Drip . . Drip . .
Treatment! loss Cooking Water holding PH loss Cooking Water holding
loss (%6 capacity (% loss (% capacity (%
%) (%) pacity (%) (%) (%) pacity (%)
Control 7.10 35.91 69.29 6.09 5.65% 33.71 53.14b 5.78b
Antibiotic 6.00 36.43 71.66 5.83 6.712 38.51 60.692° 6.032
Dorema aucheril 8.11 37.36 64.51 5.72 6.172 33.70 66.892 6.002
D. aucheri2 6.75 39.17 62.71 5.73 5.49b 33.73 63.12% 6.032
D. aucheri3 6.89 36.68 58.44 5.79 5.60° 32.97 67.042 6.072
SEM 0.65 1.56 3.24 0.056 1.07 1.58 2.71 0.057
P-value 0.303 0.243 0.080 0.004 0.019 0.058 0.028 0.023
Contrasts
D. aucheri vs.
n.s. n.s. n.s. *k n.s n.s. n.s *x
Control
D. aucheri vs.
o n.s. n.s. * n.s. *x * * n.s.
Antibiotic
Control vs.
L n.s. n.s. n.s. ** * n.s. n.s. *
Antibiotic

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test).

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively; RBC: Red Blood Cell; PLT: Plackete; HC: Hematocryte;
HB: Hemoglubine; WBC: White Blood Cell; SEM= Standard error of means; 1Experimental treatments: Control= common diet with no additive;
Antibiotic= control diet + 0.1% flavophospholipol antibiotic; Dorema aucheril= control diet + D. aucheri dry aerial parts powder (0.1% in starter and
grower and 0.05% in finisher phases); D. aucheri2= control diet + Dorema aucheri dry aerial parts powder (0.3% in starter and grower and 0.15% in
finisher phases); D. aucheri3= control diet + Dorema aucheri dry aerial parts powder (0.5% in starter and grower and 0.25 % in finisher phases).
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