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Abstract

Background and objectives: Considering the limitations on the use of growth-promoting
antibiotics due to the emergence of antibiotic resistance, the use of plant-based growth promoters
in the livestock and poultry industries has garnered significant attention in recent decades. These
alternatives are recognized for their beneficial effects on animal growth, immune function, and
physiological status. It appears that with new technologies such as nanoencapsulation, the
application of plant essential oils in commercial products can become more cost-effective while
enhancing performance and reducing feed costs. Therefore, this experiment investigated the
effects of three commercial plant growth promoters on performance, feeding cost per kilogram of

live body weight, carcass characteristics, and immune responses in broiler chickens.
Methodology: randomized design comprising five treatments with four replicates of 30 birds
each. The experimental treatments were as follows: 1) a control diet (no additive), 2) a diet
containing Virginiamycin (100 g per ton of feed) as a positive control, and 3 to 5) diets containing
Novi-Herb®, Novi-Grow®, and Novi-Herb+® (each at 100 grams per ton of feed). Novi-Herb®
included essential oils from thyme (Thymus vulgaris), ajwain (Trachyspermum ammi), and
oregano (Origanum vulgare), along with a nanocapsulated form of chitosan. Novi-Grow®
contained organic acids (lactic and formic acid), prebiotics (lactose and yeast cell wall), and plant-
based compounds such as garlic powder (Allium sativum), turmeric powder (Curcuma longa),
and cinnamon powder (Cinnamomum verum). Novi-Herb+® combines essential oils of lemon
(Citrus limon) and yeast cell wall with other ingredients found in Novi-Herb®. Recommendations
from the local veterinarian implemented the vaccination program. Data was collected on feed
intake, body weight, livability, feed conversion ratio, production index, and feeding cost per
kilogram of live body weight from day 1 to 42. On day 42, blood samples were taken from three
birds per replicate to perform differential white blood cell counts and evaluate antibody titers
against Newcastle and Influenza vaccines. Additionally, four birds per replicate, selected based
on average body weight, were slaughtered. After weighing and stuffing, carcass yield and the
relative weights of body components (breast, thigh, neck, back) and internal organs (liver, heart,
gizzard, spleen, bursa of Fabricius, gall bladder, and proventriculus), as well as abdominal fat,
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were measured.

Results: Including the evaluated plant growth promoters in the diet significantly improved body
weight and feed conversion ratio at 42 days of age compared to the control group (P < 0.05).
There were no significant effects of the treatments on livability, the European production index,
or feed cost per kilogram of live body weight (P > 0.05). However, the use of Novi-Herb®, Novi-
Grow®, and Novi-Herb+® led to cost reductions of 4.8%, 4.1%, and 2.7%, respectively,
compared to the control group, and 3.5%, 2.8%, and 1.4%, respectively, compared to the
Virginiamycin group. Among the measured traits, only the relative weight of abdominal fat
showed a significant decrease with the inclusion of the plant-based growth promoters (P < 0.05).
Dietary treatments did not significantly affect the percentage of heterophils, lymphocytes, the
heterophil-to-lymphocyte ratio, or antibody titers in response to Newcastle and Influenza vaccine
injections (P > 0.05).

Conclusion: Based on the results, the evaluated plant growth promoters can serve as effective
alternatives to antibiotic growth promoters by improving broiler performance and numerically
reducing feed cost per kilogram of live body weight.

Key words: plant growth promoter, feed conversion ratio, broiler, feed cost.
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Table 1- Ingredients and nutrient composition of experimental diets in different rearing periods

Ingredients? (%) Starter (day 1-14)

Grower (day 15-28) Finisher (day 29-42)

Corn grain 57.01 56.22 59.71
Soybean meal (44% crude protein) 35.42 37.30 33.33
Corn gluten meal 3.00 - -
Bicarbonate sodium 0.15 0.17 0.17
Common salt 0.31 0.30 0.30
Dicalcium phosphate 2.02 1.59 1.31
Premix of vitamin-mineral 2 0.50 0.50 0.50
DL-Methionine 0.22 0.24 0.22
L-Lysine HCL 0.15 0.02 0.03
L-Threonine 0.16 0.15 0.12
Soybean oil 0.27 3.01 3.87
Limestone 0.79 0.50 0.44
Nutrient composition (calculated)

Metabolizable energy (kcal.kg™?) 2850 3000 3100
Crude protein (%) 22 21 19.5
Digestible lysine (%) 1.26 1.18 1.08
Digestible methionine+cystine (%) 0.95 0.91 0.76
Calcium (%) 0.96 0.75 0.65
Available phosphorus (%) 0.50 0.42 0.36
Sodium (%) 0.18 0.18 0.18
Chlorine (%) 0.23 0.23 0.23

2 To supply certain amount of minerals and vitamins per kilogram of diet: vitamin D3: 4400 U, vitamin A: 18000 IU, vitamin K3: 5.5 mg, vitamin E:
36 mg, thiamine: 2.98 mg, vitamin B1,: 1.7 mg, niacin: 59 mg, riboflavin: 7.6 mg, pyridoxine: 4.54 mg, folic acid: 1.95 mg, biotin: 0.195 mg, ethoxyquin:
0.127 mg, pantothenic acid: 17.85 mg, cyanocobalamin: 0.03 mg, choline chloride: 488.6 mg, Fe-sulfate: 40.7 mg, Mn-sulfate: 165 mg, Zn-sulfate: 85
mg, iodine (calcium iodate): 1.28 mg, Cu-sulfate: 21 mg, and selenium (sodium selenite): 0.32 mg.
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Table 2. Vaccination program of experimental birds

Vaccine name

Age of vaccination

Vaccination method

Infectious bronchitis (1/96)
Newcastle (B1)
Dual bronchitis (H120) and Newcastle (Lasota)
Dual newcastle (V4) and influenza (HIN2)

Day 1 Spray

Day 8 Drinking water
Day 10 Eye drop

Day 11 Subcutaneous injection

Gamboro (D78) Days 13 and 21 Drinking water
Newcastle clone vaccine (6/10) and bronchitis Days 18 and 26 Drinking water
(H120)
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Figure 1. Effects of growth plant promoters on feed cost (Toman) per kilogram of live body weight of broiler
chickens at the end of the experimental period (age of 42 days)
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Table 3. Effects of growth plant promoters on productive traits of broiler chickens at the end of the experimental
period (age of 42 days)

Parameter  Live body Feed intake Feed Liveability European Feed cost per

weight (g) Q) conversion (%) production kg of live body
Treatment ratio index weight
Control (without additive) 2446.3° 4071.6 1.672 915 320.2 36622
Virginiamycin 2524.82 4105.8 1.63% 93.7 347.3 36176
Novi-Herb® 2523.92 3986.9 1.58° 89.6 340.8 34902
Novi-Grow® 2524.62 4047.1 1.59b 92.2 3535 35175
Novi-Herb*® 2555.32 41154 1.61% 91.0 345.0 35681
SEM 12.58 55.72 0.012 3.03 11.7 473.1
P-value 0.026 0.298 0.043 0.493 0.113 0.066

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

SEM: Standard error of the mean
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Table 4. Effects of growth plant promoters on the relative weight of carcass and its components as a percentage
of live body weight of broiler chickens at the end of the experimental period (age of 42 days)

w Carcass (%) Thigh (%0) Breast (%0) Back and Abdominal fat
Treatmen neck (%) (%)
Control (without additive) 73.8 214 28.4 244 1.332
Virginiamycin 73.7 205 284 22.7 1.262
Novi-Herb® 73.2 20.6 29.6 22.7 0.79°
Novi-Grow® 73.9 20.2 29.6 238 1.05°
Novi-Herb*® 72.8 214 28.0 24.0 0.96°
SEM 1.22 0.56 1.29 0.20 0.050
P-value 0.923 0.268 0.665 501 0.33

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

SEM: Standard error of the mean

a bl o) 65\3 iy S e 28 sl ]

SLoeSly G A gl 0o bl i s sl
ol & Joax 5o (Sos) FY o Lo 5lkal 5 JulSys
)9 u.b\u.f u\jj,am )\ oolanal 4.».\” el o 0ols
2 Sobgae S ufwr’g;j Lo u‘le.\-“ﬂ ol 5 2o

(P> /-0) cuslws S0 sasinl

TSR ARSI Splil B e 035 2o

2l sl hcadsas osly (las O Joas o
AP>+/+0) 355 Lo gxe o)Lzl 5,50 Slao

o bl s A as, (S e 3553 G

4 Js e Cuwd Comsild (Jdy s s e



Ys Y bt Y ale ol e s sl LS Sliies anlias

5593 sl 5o 238 ez s 0053 05 3l Gao L S soa O LTI EY R P P i, LS e -0 Joax

(LS50, ¥Y) silesl

Table 5. Effects of growth plant promoters on the relative weight of body organs as a percentage of live body
weight of broiler chickens at the end of the experimental period (age of 42 days)

Parameter Liver Heart Gizzard Spleen Bursa of Gall Proventriculus

Treatme (%) (%) (%) (%) Fabricius (%) b'«jf‘{ef (%)
Control (without additive) 2.27 0.46 2.16 0.10 0.09 0.06 0.58
Virginiamycin 2.21 0.47 2.32 0.13 0.10 0.06 0.39
Novi-Herb® 2.08 0.51 2.24 0.12 0.09 0.08 0.42
Novi-Grow® 2.70 0.54 2.00 0.13 0.08 0.07 0.46
Novi-Herb*® 2.90 0.55 2.10 0.13 0.09 0.07 0.46

SEM 0.420 0.051 0.190 0.021 0.020 0.010 0.071

P-value 0.092 0.090 0.070 0.08 0.112 0.090 0.115

SEM: Standard error of the mean
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Table 6. Effects of growth plant promoters on percentage of heterophil, lymphocyte, heterophils to lymphocyte
ratio, and antibody titer (logz) in response to newcastle and influenza vaccines in broiler chickens at the end of
experimental period (age of 42 days)

Parameter . Antibody  Antibody titters
. Heterophil to : ;
Heterophil Lymphocyte lvmphocyte titters against
(%) (%) y rp ti Y against influenza
Treatment atio Newcastle (logz)
Control (without additive) 25.17 65.80 0.386 7.75 6.00
Virginiamycin 28.70 62.50 0.470 7.50 6.50
Novi-Herb® 27.20 63.40 0.434 8.00 6.50
Novi-Grow® 27.50 64.20 0.429 8.00 6.25
Novi-Herb*® 31.20 57.70 0.542 7.50 6.25
SEM 2.861 2.900 0.041 0.630 0.370
P-value 0.181 0.068 0.142 0.654 0.713
SEM: Standard error of the mean
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