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HERBANOPLEX ® CP PHYTOGENIC PREMIX OPTIMIZES COST-EFFECTIVE BROILER PRODUCTION


Abstract
One hundred and twenty unsexed one-day-old Ross broiler chicks were used to investigate the effect of Herebanoplex® CP premix (HBXP) a phytogenic premix on growth performance, some serum biochemical parameters, carcass characteristics and economics of production. They were randomly assigned to four experimental treatments with three replicates per treatment (30 birds/treatment; 10 birds/replicate) in a completely randomized design (CRD). Birds were fed with diets supplemented with 0 (control), 0.10, 0.20 and 0.30% of phytogenic premix following a feeding program for 42 days. HBXP supplementation did not show significant (p>0.05) improvement in the weight gain and feed intake of broiler chickens although significant (p < 0.05) improvement was shown in the feed conversion ratio and feed cost/kg gain (N/kg) of broiler chickens fed treatment diet HBXP0.30% Furthermore, HBXP0.30% significantly reduced (p<0.05) the LDL- cholesterol levels as compared to the control diet and other treatment group fed lower levels of HBXP. Also, HBXP inclusion at 0.30% had better economic returns with lower feeding cost and higher return per naira invested of ₦1.96k. In conclusion, dietary supplementation with 0.30% Herbanoplex® CP enhances feed efficiency, improves lipid profile, and increases profitability, positioning it as a viable natural alternative to antibiotic growth promoters in broiler production.
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1. INTRODUCTION

[bookmark: _Hlk215358517]Feed additives are constituents combined into animal feeds to improve the effectiveness of nutrients and utilize their effects in the gut or on the gut wall cells to the animal (McDonald et al., 2010). They are used for the purpose of promoting animal growth through their effect in increasing feed quality and palatability and protecting the animal against all sorts of harmful environmental or nutritional stresses (Fanelli, 2012). Quite a number of feed additives are added in low levels either singly or in combination so as to contribute to increased production of animal protein. Such additives include enzymes, organic acids, prebiotics and essential oils, probiotics and phytogenic premix.
Phytogenic feed additives are defined as plant derived feed additives included into livestock diets to improve the animals’ productivity, properties of feed and food quality, as well as promotion of zootechnical performance. The use of phytogenic premix in animal nutrition has attracted worldwide scientific attention for their potential to contribute positively to sustainable and high-quality animal production. The range of phytobiotics used include essential oils, plant extracts, spices and herbs. Herbs are of particular significance because of their secondary bioactive metabolites, such as flavonoids, which helps in digestion-stimulating substances, serve as potent antioxidants which helps to prevent oxidative stress and reduce the risk of developing chronic diseases (Ganguly, 2017). Among such herbs are garlic (Allium sativum), rosemary (Salvia rosmarinus), turmeric (Curcuma longa), thyme (Thymus vulgaris), hops (Humulus lupulus), chicory (Cichorium), and wheat germ (Triticum). 
Herbanoplex CP is a mixture of different phytogenic plants which include Humulus lupulus (hops), chicory (Cichorium), and wheat germ (Triticum) to improve animal production.  Hops are bioactive compounds that inhibit the growth of harmful bacteria in other to promote a healthy gut flora and also improves nutrient absorption which in turn improve growth performance.  Chicory belongs to the aster family (Asteraceae) and is cultivated for its edible leaves, buds and roots and can be used medicinally as it contains compounds such as inulin while wheat germ is obtained from the plant Triticum vulgare, of the family Graminaceae. It is commonly known as wheat plant. Wheat germ is known for its antioxidant and antimicrobial properties (Khatib et al., 2019; Ashinshana et al., 2022; Moshawih et al., 2022).
Herbanoplex CP has been used on broiler chicken’s performance following a non-defined challenge or intestinal lesion score using a necrotic enteritis challenge model and they reported that Herbanoplex CP has antibacterial properties against Clostridium perfringens, which can control necrotic enteritis in broiler chickens and promote growth during microbial challenges and also is a safe alternative to antibiotic growth promoters (Vecchi et al., 2021). 
The change in the consumer’s demand for a safe food production coupled with the regulatory concerns about the ban of antibiotic growth promoters have developed a search for natural strategies to animal growth performance, modulate gut development and health (Lillehoj et al., 2018). Hence, the need to initiate activities to establish alternative strategies aimed to improve the health and performances of chickens while making gains in production and efficiency. The purpose of this study is to determine the ideal level of Herbanoplex® CP (HBXP) on growth performance, some serum biochemical parameters and economic evaluation of broiler chickens.

2.0	MATERIALS AND METHODS

[bookmark: _Hlk215358574]2.1	Study Location
	The experiment was carried out at the Poultry Unit of the Teaching and Research Farm, Federal College of Forestry, Jos-Plateau State. The farm is located on latitude 90 56’49.0” N and longitude 80 53’34.1” E, at an altitude of 1250 m above sea level. The temperature of the area ranges between 21 and 25oC depending on the season. The wet period in Jos is between April and November with annual rainfall between 1200 and 1500 mm (Federal College of Forestry, Jos, 2023; Google Earth Pro, 2024).

2.2	Experimental Materials
The experimental materials used in this study were sourced from local markets around the experimental site, while other feed ingredients were purchased from a reputable feed mill.  

2.2.1	Herbanoplex CP®
The phytogenic premix in this study is Herbanoplex CP® (BV Science, Inc. Lenexa, KS 66219) it is a combination of natural herb-based product, extracted and modified from Humulus lupulus (hops), Cichorium (chicory) as its main components and Triticum germ (wheat). It has been developed to be added in the feed of birds during the entire fattening period or during the critical phases, for modulation of the microbiota and control of C. perfringens (Jurkovich et al., 2011). Herbanoplex CP® contain known bioactive components such as lupulon and xanthohumol from hops, and inulin from chicory.


2.3	Experimental Diets
Four (4) treatment diets were formulated, it is as shown in Table 1
Diet 1: Control diet without Herbanoplex phytogenic premix
Diet 2: 0.1% of Herbanoplex/100kg diet
Diet 3: 0.2% of Herbanoplex/100kg diet
Diet 4: 0.3% of Herbanoplex/100kg diet






	Table 1: Composition of experimental diet

	

Feed ingredients (Kg)
	T1
	T2
	T3
	T4

	
	Control
	HBXP0.1
	HBXP0.2
	HBXP0.3

	Maize
	55.85
	55.85
	55.85
	55.85

	Soya bean meal
	25.00
	25.00
	25.00
	25.00

	Groundnut cake
	15.00
	15.00
	15.00
	15.00

	Bone meal
	  3.00
	  3.00
	  3.00
	  3.00

	Limestone
	  0.40
	  0.40
	  0.40
	  0.40

	Common salt
	  0.25
	  0.25
	  0.25
	  0.25

	Vit/Mineral Premix*
	  0.25
	  0.25
	  0.25
	  0.25

	DL-Methionine
	  0.20
	  0.20
	  0.20
	  0.20

	Lysine
	 0.05
	 0.05
	 0.05
	 0.05

	*Herbanoplex®(%)
	0.00
	0.10
	0.20
	0.30

	TOTAL
	100
	100
	100
	100

	ME (Kcal/Kg DM)
	2906
	2906
	2906
	2906

	Crude protein (%)
	23.40
	23.40
	23.40
	23.40

	Crude fibre (%)
	4.00
	4.00
	4.00
	4.00

	Ether extract (%)
	3.37
	3.37
	3.37
	3.37

	Calcium (%)
	1.28
	1.28
	1.28
	1.28

	Phosphorus (%)
	0.84
	0.84
	0.84
	0.84

	Lysine (%)
	1.31
	1.31
	1.31
	1.31

	Methionine (%)
	0.50
	0.50
	0.50
	0.50

	Cost/kg diet (N/kg)
	703.90
	709.90
	715.90
	721.90

	*Herbanoplex® CP premix exclusive of 100kg diet.



2.4	Experimental Design and Layout
	One hundred and twenty (120) one-day old Ross broiler chicks were allotted to four (4) dietary treatments with three (3) replicates and each having ten (10) birds in a completely randomized design (CRD). The birds were raised on a deep litter system with wood shavings serving as a source of litter. Feed and water provided ad libitum. Immediately after arrival, all the chicks were provided with glucose through drinking water for a day. The vitamin supplements were continued for 3 days along with drinking water. Heat and light were provided throughout the brooding period. 
2.5	Growth Performance Trial
Initial and final weights of the birds were taken at the beginning and the end of the starter and finisher phases, which is 0-4th week and 5th -6th week respectively. Feed intake and body weight gains were determined weekly at both the starter and finisher phases. Feed/gain ratio and cost per Kg gain were also computed from the feed intake and weight gain data for both phases.

2.6	Serum Biochemical Indices 
At the end of the finisher phase, 4 mls of blood was collected from fifteen birds per treatment via the jugular vein-section and placed in ethylene-diamine tetra-acetic acid (EDTA) test tubes for haematological analyses (1.5 ml) and in plain test tubes without an anticoagulant (2.5 ml). The plain tubes were centrifuged at 1500 x g at 4 °C for 10 min to obtain sera for the analyses of proteins, lipid profiles and oxidative stress parameters. 
2.7	Economics of broiler chicken production
The economics of production of broiler chickens was analysed using the gross margin analysis to determine the costs and returns of broiler production. Gross margin and return on investment were calculated using prevailing 2025 market prices in Jos, Plateau State, Nigeria.
This is given as:
Gross margin (₦) = Revenue (R) – Total Variable Cost (TVC)
Return/naira invested = Revenue / Total Variable Cost

Where 
Revenue (₦) = Cost of live chicken (₦/kg) × Average weight (kg/bird)
Total Variable Cost (₦) = Summation of total cost of production

2.8	Statistical analysis
Data obtained in the experiment were statistically analyzed using the General Linear Model Procedure of SAS (SAS, 2012) and significant differences between treatment means was separated by the Tukey Range Test. 

[bookmark: _Hlk215358674]3.0	Results and Discussions
3.1	Growth Performance Trial
Table 2 shows the effects of varying inclusion levels of the Herbanoplex® CP phytogenic premix (HBXP) on growth performance of broiler chickens. At the beginning of the experiment, the initial body weights of broiler chicks was similar in all treatments (p > 0.05). Likewise, by the end of the experiment, there were no significant differences (p > 0.05) recorded in the final body weight, weight gain and feed intake of the birds fed control diet, and those receiving HBXP at 0.1%, 0.2%, and 0.3% inclusion levels (HBXP0.1, HBXP0.2 and HBXP0.3). Significant differences (p < 0.05) were detected in feed conversion ratio (FCR) and feed cost per kilogram of gain, with birds fed HBXP0.3 exhibiting the most efficient FCR and the lowest feed cost/kg gain

Growth performance in poultry production is an important indicator of productivity, profitability, and overall efficiency. It is commonly assessed through parameters such as body weight gain, average daily gain (ADG), and feed conversion ratio (FCR), all of which reflect the animal’s ability to convert feed into body mass efficiently (Mignon-Grasteau et al., 2020).  The result of experimental birds showed there were no effect of treatment diet on body weight, weight gain and feed intake of the birds. This is in line with Bortoluzzi et al. (2014) who observed that the positive control, 30, and 60 mg/kg of hops β-acids treatments did not affect the body weight and weight gain of birds this also agrees with the findings of Meng et al. (2023) who did not find effects of herbal extract blend (hop, wheat germ, and grape seed) on weight gain and feed intake of broiler chickens. However, incorporating herbanoplex phytogenic premix into the experimental diet at different levels of inclusion resulted into better feed conversion ratio (FCR) and feed cost/kg gain (N/kg) as evidenced by reduced feed intake and weight gain. This could be as a result of the herbal ingredients of Herbanoplex CP® keeping the intestinal floral in a natural balance while nourishing the intestinal epithelium thereby improving the absorption of nutrients.  This outcome is consistent with the results of Vecchi et al. (2021) who recorded increase in body weight gain (BWG) and improved reduction in FCR of broiler chickens fed diet containing Herbanoplex CP (HB 1 kg/metric ton) compared with the rest of the experimental groups fed diet without Herbanoplex CP. Similar enhancements in FCR and weight gain have also been documented with other phytogenic premix blends in broiler diets (Gharaibeh et al., 2021; El-Ashram et al., 2020).
Additionally, according to the result of Elghafar  et al. (2024) adding 0.2% fermented wheat germ extract (fwge) to the broiler diet improved (P≤0.05) feed conversion ratio and increased body weight.




	[bookmark: _Hlk197096650]Table 2: Effect of dietary inclusion level of Herbanoplex® CP phytogenic premix on growth performance of broiler chickens

	Parameters
	Treatments
	SEM

	
	Control
	HBXP0.1
	HBXP0.2
	HBXP0.3
	

	Initial weight (g/bird)
	39.00
	39.66
	39.66
	40.00
	0.55

	Final weight (g/bird)
	2400.00
	2350.00
	2410.00
	2400.00
	53.76

	Weight gain (g/bird)
	2361.00
	2310.30
	2370.30
	2360.00
	53.61

	Feed intake (g/bird)
	3873.30
	3770.00
	3823.30
	3553.30
	71.55

	Feed conversion ratio
	1.64b
	1.63b
	1.61b
	1.50a
	0.05

	Feed cost/kg gain (N/kg)
	1155.52b
	1159.21b
	1156.58b
	1088.08a
	33.36

	abMeans with different superscripts on the same row are significantly different (P<0.05); HBXP: Herbanoplex® CP; SEM: Standard error of means.




3.2	Effect of Herbanoplex® CP Phytogenic Premix at Different Levels of Inclusion on Lipid Profile of Broiler Chickens
Table 3 summarizes the effects of the phytogenic premix at different inclusion levels on the lipid profile of broiler chickens. The addition of phytogenic premix at different inclusion levels (HBXP0.1, HBXP0.2 and HBXP0.3) did not have any significant (p > 0.05) impact on some parameters of lipid profile of broiler chickens. The result showed that the control, HBXP0.1, HBXP0.2 and HBXP0.3 treatment diet did not affect the values of cholesterol, triglycerides and high-density lipoprotein. The lipid profile parameters, include total cholesterol, high-density lipoprotein (HDL), low-density lipoprotein (LDL), and triglycerides, which are important serum biochemical markers used to evaluate metabolic health and fat metabolism in livestock (Hussein et al., 2020).
Among the lipid parameters evaluated, the lowest LDL concentration was observed in birds receiving the HBXP0.3 diet. This suggests that the highest inclusion level of the phytogenic premix may contribute to lowering LDL levels in broilers. This effect may be attributed to hop-derived polyphenols, particularly flavonoids present in Herbanoplex® CP, which possess antioxidant properties known to modulate metabolic processes and reduce LDL concentrations (Dostalek et al., 2017).
This results aligns with the findings of Habibian et al. (2019) and Prihambodo, et al. (2021) who reported that flavonoids from various plant extracts influence blood metabolites. Flavonoids through their antioxidant activity, can inhibit LDL formation (Habibian et al., 2019), in which are known as bad cholesterol which transports the cholesterol from liver to pheripheral tissues (Shali et al., 2001). 


	[bookmark: _Hlk197096675]Table 3: Effect of dietary inclusion level of Herbanoplex® CP phytogenic premix on lipid profile of broiler chickens

	Parameters
	Treatments
	SEM

	
	Control
	HBXP0.1
	HBXP0.2
	HBXP0.3
	

	Cholesterol (mg/dl)
	116.95
	115.08
	116.83
	123.83
	7.57

	Triglycerides (mg/dl)
	96.71
	97.41
	100.10
	105.23
	3.52

	HDL (mg/dl)
	62.65
	61.18
	63.14
	63.51
	1.25

	LDL (mg/dl)
	34.94 b
	34.40 b
	33.65b
	28.01a
	2.00

	abMeans with different superscripts on the same row are significantly different (P<0.05), HBXP: Herbanoplex® CP; HDL: High density lipoprotein; LDL: Low Density Lipoprotein; SEM: Standard error of means 



[bookmark: _Hlk197096710]

3.3	Effects of Herbanoplex® CP Phytogenic Premix at Different Inclusion Level in the Diet of Broiler Chickens on Economics of Production

The effects of adding phytogenic premix at different inclusion levels in the diet of broiler chickens on economics of production is shown in Table 4. The results showed that birds fed increasing levels of Herbanoplex® CP phytogenic premix (HBXP0.1, HBXP0.2, and HBXP0.3) recorded higher feed cost per kilogram at ₦709.90, ₦715.90, and ₦721.90, respectively, while the control diet had the lowest feed cost (₦703.90/kg).
[bookmark: _Hlk197101095]The feed intake values showed that the control treatment diet had higher values compared to the phytogenic premix treated groups while the birds fed treatment diet HBXP0.3 had the highest value of Return/naira invested. The price of poultry feedstuffs has increased greatly with feed been a major input for the broiler rearing cost which contributes about 70-80% of the total cost of production (Shahin et al., 2020). This has led to the importance of feed efficiency on profitability. The result from this study showed that birds fed diets with phytogenic premix (Herbanoplex®) in their diet had increasing feed cost with increased levels of phytogenic premix HBXP0.1 (₦709.90/kg), HBXP0.2 (₦715.90/ kg) and HBXP0.3 (₦721.90/ kg) compared to the control treatment diet (₦703.90/kg). This increase can be attributed to the additional cost of using varying levels of phytogenic premix in the different dietary treatment. The increase in feed intake was observed to be higher in the control group. The treatment group diet HBXP0.3 had a consistent improvement in the economic values of feeding cost, total variable cost and Return/naira invested compared to the other treatment diet. This result could be as a result of the level of Herbanoplex® phytogenic premix added to the diet and this effect can also be seen in the growth performance of the group having a better feed conversion ratio. The result also showed that broiler chickens fed diets containing HBXP0.3 had better economic returns with higher return per naira invested of ₦1.96, meaning that for every ₦1 invested in broiler chicken production with the inclusion of HBXP0.3, there was a corresponding return of ₦1.96. This corresponds with the report of Maidala et al. (2017) who reported higher economic gain with the use of phytogenic feed additives and Hassan et al. (2020) who stated that one of the economic benefits of phytobiotics is their ability to improve feed conversion efficiency, allowing animals to gain more weight with less feed intake. The improvement in the economic values with broilers fed higher levels of phytogenic premix supports the findings from Al-Garadi et al. (2025), who found out that Fibrafid (a natural product extracted from plants) supplementation at 0.25 % significantly, under optimal and suboptimal dietary conditions, offered a sustainable and cost-effective solution for broiler production.

	[bookmark: _Hlk197096781]Table 4: Effect of dietary inclusion level of Herbanoplex® CP phytogenic premix on economics of production of broiler chickens

	Parameters
	Treatments

	
	Control
	HBXP0.1
	HBXP0.2
	HBXP0.3

	Variable costs 

	Day-old chicks 
	1500
	1500
	1500
	1500

	feed cost/kg (₦/kg) 
	703.90
	709.90
	715.90
	721.90

	feed intake (kg) 
	3.87
	3.77
	3.82
	3.55

	Feeding cost (₦)
	2724.09
	2676.32
	2734.74
	2562.75

	Wood shaving (₦) 
	87.50
	87.50
	87.50
	87.50

	Brooding (₦) 
	690.62
	690.62
	690.62
	690.62

	Vaccination (₦) 
	62.50
	62.50
	62.50
	62.50

	TVC (₦) 
	5064.71
	5016.94
	5075.36
	4903.37

	Revenue (R) 

	Average weight (kg/b) 
	2.40
	2.35
	2.41
	2.40

	Cost of live chicken (₦/kg) 
	4000.00
	4000.00
	4000.00
	4000.00

	Revenue per chicken (₦) 
	9600
	9400
	9640
	9600

	Gross margin (R-TVC) 
	4535.29
	4383.06
	4564.64
	4696.63

	Return/naira invested 
	1.89
	1.87
	1.89
	1.96

	 HBXP: Herbanoplex® CP; kg: kilogram, kg/b: kilogram/ bird, TVC: total variable cost, Gross margin: Revenue-TVC; Return/naira invested: Revenue/TVC.



4.0	Conclusion
[bookmark: _Hlk215358702]In conclusion, the data of this research, indicated that addition of Herbanoplex®  premix at varying levels of 0.1%, 0.2%, and 0.3% in the diet of broiler chickens did not improve the final weight, weight gain, and feed intake. However, feed conversion ratio and feed cost/kg gain (N/kg) of broiler chickens was improved with the addition of 0.3% of herbanoplex premix/100kg diet. The result of lipid profile also showed that HBXP0.3 reduced the level of low-density lipoprotein (LDL) levels in broiler chickens. In addition, HBXP0.3 improved the economic values of feeding cost, total variable cost and Return/naira invested compared to the other treatment diet.  Therefore, the inclusion of 0.3% of herbanoplex premix/100kg diet may have the potential to be an alternative to AGPs.
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