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ABSTRACT 
The possibility of using natural growth promoters or non-anti-biotic growth promoters 
as feed additives derived from herbs and spices or other plants in poultry nutrition to 
maximize their potential output has been extensively researched for the past three 
decades. Black pepper is one of such potential spices with a wide range of medicinal 
effects. In poultry birds, this spice has been used in different forms, dosages as well as 
period of time. This review, documented potentials application of black pepper in 
poultry nutrition on feed intake and efficiency, growth performance, body weight 
gain, carcass yield, egg production and quality, gut function, antioxidants and blood 
biochemistry with their possible mechanism of actions is discussed. 
Keywords: Black pepper, King of spices, Gut micro-biota, Herbs and medicinal plant, 
Metabolism.  
 
INTRODUCTION 
Different feed additives are added in poultry nutrition to up-grade the quality of the 
final products (Puvača et al., 2013). A while back, growth-promoting antibiotics were 
used as feed additives; however, these were associated with alteration of natural gut 
micro-biota and drugs resistance in bacteria and human (Rehman and Haq, 2014). For 
that reason, natural alternatives to antibiotics, such as herbs and medicinal plants, have 
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attracted attention due to their wide range of potential beneficial effects (Alagawany et 
al., 2016). 
Black pepper (Family – Piperaceae) is a perennial climbing vine that is used in 
folklore medicine to manage several diseases like fever, cold, muscular pains, 
dysentery, cough, worm among others; black pepper belongs to the genus Piper and 
species nigrum. It originated in India but is now cultivated in several tropical and sub-
tropical countries, including Sri Lanka, Nigeria, Thailand, Malaysia, Ghana, China, 
Madagascar, Brazil, and Indonesia, among others due to its ability to withstand harsh 
tropical conditions. Black pepper (Piper nigrum L.) which is referred to as “king of 
spices” (Damanhouri and Ahmad, 2014) contains an impressive list of plant derived 
chemical compounds that are known to have disease preventing and health promoting 
properties (Ahmad et al., 2012). Ahmed et al., (2013) explained that, black pepper has 
been proven to be rich in certain active enzymes (glutathione peroxidase and glucose-
6-phosphate dehydrogenese) which manifest benefits for metabolism and the 
inhibition of oxidation. Peperine (1-piperoyl-piperidine) which is an active substance 
in black pepper, it can increase absorption of selenium, vitamin B complex, bête 
carotene and curcumin as well as other nutrients (El-Tazi et al., 2014). 
 
Effect on Feed Intake and Efficiency 
Feed consumption is one of the important and influential gauges in determining the 
performance of broiler chickens.  Therefore, it is essential to determine the effect of 
feed ingredients on the animal’s feed intake.  Published studies regarding black pepper 
impact on feed intake of broilers vary from one experiment to another. Ufele et al., 
(2020) indicated that, inclusion of black pepper at 5g/kg feed had a beneficial 
influence on feed intake and body weight gain in broiler chickens. Ramon et al., 
(2016) showed that, there was no statistical differences (P>0.05) between the means 
of production performance variables with the inclusion of black pepper in the feed in 
laying hens. Safa et al., (2014) indicated that, group supplemented with (1%) black 
pepper had significant differences (P<0.05) on feed intake and feed conversion ratio. 
Navjot et al., (2017) found that, black pepper supplementation decreased feed intake 
at 2nd and 3rd week of age but there were no significant differences in feed conversion 
ratio, and Galib et al., (2011) found that, feeding black pepper at different levels (0.25, 
0.50, 0.75, and 1%) had no significant differences among treatment group during 2nd, 
4th, and 6th weeks. Al-Kassie et al., (2011) and Abou-Elkhair et al., (2014) mentioned 
that, black pepper powder in chicken nutrition did not record positive significant 
influence on feed conversion ratio. Nikola et al., (2014) reported that, the adding of 
black pepper powder at (1.0g/100g) in the basal diet of broiler chickens resulted to 
low feed conversion ratio in treatments T2 and T5 (1.8 kg/kg) and the highest in 
control treatment T1 (2.1 kg/kg), without statistically significant (p>0.05) differences. 
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Al-kassie et al., (2011) reported that, feed intake in the experimental group during the 
growth period (0-2 and 2-4 weeks) showed a significant effect (P<0.05) as compared 
with control. Similarly, the use of 0.5 % (5g/1kg) black pepper in the ratio of broiler 
chickens in average total feed intake by the control treatment was numerically least 
and significant different (P<0.05) from the other treatments (Garlic and Black pepper) 
with a value of 4420.71g (Aikpitanyi et al., 2018). Ghaedi et al., (2013); Abou-
Elkhair et al., (2014); and El Tazi et al., (2014) stated that, addition of black pepper 
significantly improved feed efficiency of broilers. 
Occasionally black pepper has been applied via drinking water in poultry. In their 
report, Egena et al., (2023), reported the effects of three breed (Cobb500, Ross308, 
and Arbor acre) of broiler chicken as affected by the administering of varying doses of 
aqueous pepper (0-28 days). The results revealed a significant (P<0.05) influence of 
the level of administration on the final body weight, body weight gain, and feed 
conversion ratio. Final body weight, and body weight gain were similar (P>0.05) in 
birds dosed with 3 and 3-5ml of pepper, but they were significantly (P<0.05) better 
compared with those on the control (0 pepper). In the same experiment, birds on the 
aqueous pepper extract were observed better feed conversion ratio than those in the 
control group.  
 
Effect on Growth Performance and Body Weight Gain 
Abundant studies investigated the effect of black pepper powder on the growth 
performance of broiler chicken.  The differences among the studies might be due to 
several factors such as basal diets, growing duration, statistical design, breeds of 
broiler, dosage of black pepper powder, and variation of the amount of active 
components. Ndelekwute et al., (2015) observed comparable body weight gain in 
starter (1–21 days) and finisher (22–49 days) broiler chickens fed 2.5, and 5.0 g black 
pepper seeds/kg feed respectively. However, this did not concur with the findings of 
Abou-Elkhair et al., (2014) and El Tazi et al., (2014) at inclusion levels of 0.5g and 1g 
ground black pepper per kg of commercial ration, respectively. Ghaedi et al., (2013) 
found that, the inclusion of black pepper (2ml per liter) of drinking water resulted to 
higher birds’ weight (P<0.05) compared with the control. In their work, Rahimian et 
al., (2016) recorded a 6% increase in body weight gain in Cobb 500 broiler chickens 
fed with 20 g black pepper/kg feed, which they ascribed to the ability of bioactive 
compounds present in black pepper to encourage the proliferation of beneficial gut-
microbes. Ghaedi et al., (2014) observed that a diet containing 2mg/ml black pepper 
and 200 g/ton virginiamycin had numerically higher body weight gain and lower feed 
conversion ratio on Ross 308 broiler chickens than those offered diet without black 
pepper supplementation. In contrast, Navjot et al., (2017) mentioned a decrease in 
body weight gain in boilers when fed black pepper (0.5%) but significantly decrease 
in average body weight was observed during 2nd week in groups fed with 0.5% black 
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pepper. Singh (2015) documented gain in average body weight in groups fed with 
0.5% black pepper as compare to groups fed control. The different results on growth 
performance of broilers may be ascribed to the different doses used in the 
experiments. Akinwumi et al., (2022) found improved egg quality in layers fed with 
black pepper at 0.1–0.5 g/kg feed when compared with the layers fed with a diet 
without black pepper supplementation. Similarly, Kelvin and James (2023) who wrote 
on production performance and egg quality of commercial laying hens fed black 
pepper and red pepper documented, treatment (T6) recorded the highest Roche color 
fan score of 9.89 followed by 9.67 obtained from treatment (T2) (1% black pepper), 
both were significantly different from the color score of 8.44 recorded in the control. 
According to Zhao et al., (2011) the higher performance of the laying hens may be 
due to antioxidant, antimicrobial and other activities such as increased blood 
circulation and secretion of digestive enzymes and reduction in the oxidation of feed. 
Al-Kassie et al., (2011) showed that, inclusion of black pepper at the levels of 0.50%, 
0.75% and 1% in the diet improved body weight gain. Ndelekwute et al., (2015) 
indicated that, adding black pepper at the starter phase 0.25 and 0.50% improved live 
weight significantly (P<0.05). Mehdipour et al., (2013) affirmed that, dietary 
supplementation of essential oil like capsaicin, garlic powder, thymol powder, black 
pepper powder among others, improve the performance of broilers and carcass yields. 
Aikpitanyi et al., (2019) documented ginger, black pepper and their combination diets 
were significantly different (P<0.05) in weight gain from the control diet. In their 
work, Akinwumi, et al (2022) noticed that, the result of the bled weight of noiler 
chicken fed on black pepper was significantly (P<0.05) highest across the treatment 
groups. In the same experiment, Akinwumi et al., (2022) established a significant 
difference on noiler chicken fed with black pepper, roselle and green tea at 1.0g/kg 
inclusion level improved (P<0.05) the carcass characteristics better than the control.  
 
Effect on Gut Function 
Several studies indicated that, black pepper in different concentrations had positive 
effects on the digestion and absorption of many materials with an improvement in the 
morphology of the gastrointestinal tract in broiler (Upadhaya et al., 2016). Sugiharto 
et al., (2021) affirmed that, the histology of the intestinal villi and epithelial cells on 
the apical surface is commonly affected by feed administered with 1% lactic 
fermented black pepper. Sabour et al., (2019) documented that, feeding organic acid 
increased the jejunal villi height of broiler chickens. In the same experiment, Sabour 
et al., (2019), noticed that acidic condition may favor the increased LAB population 
and hence improve the intestinal ecology and villi development. Oso et al., (2019) 
suggested that black pepper may reduce the pathogenic bacterial load and thus 
improve the intestinal morphology of broilers. The minimum pathogen load could be 
attributed to the less tissue damage and inflation, which thereby, maintain the 
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intestinal integrity of chicks (Rajput et al., 2013). In their work, Jang et al., (2007) 
mentioned that, the positive effect of medicinal plants can be attributed to improving 
nutrient absorption as a result of stimulating saliva and bile secretion and increasing 
the effectiveness of digestive enzymes, leads to an improvement in the health of the 
bird in general. In addition, Pearlin et al., (2020) discovered that the pH of the GIT is 
influenced by a number of factors, one of which is dietary composition. Evidently, it 
has been discovered that black pepper promotes the growth of healthy gut microbes 
like Lactobacillus (Ghaedi et al., 2014; and Kishawy et al., 2022). In their study result 
Naidu et al., (1999) found that, black pepper inhibited the proliferation of pathogenic 
microbes in chicken gut. Black pepper-based diets may have accomplished this by 
increasing the production and release of mucus in the digestive tract of chicken, which 
in turn inhibits the adhesion of pathogens and aid in stabilization of intestinal 
microbial eubiosis in chickens (Windisch et al., 2008). Rahman et al., (2015) 
documented that administration of alcoholic extracts of black pepper at 9 ml/kg body 
weight reduced oocyst counts in coccidiosis- challenged chickens. The author 
postulated that, this may be linked to the bioactive agents in black pepper, specifically 
anti-inflammatory, anti-oxidant, and anti-microbial. 
 
Antioxidant Effects 
In this day and age, there has been growing interest for natural anti-oxidants in food 
due to its health against oxidative stress and many diseases. This was further 
supported by Christaki, (2012) who affirmed that, plant derived anti-oxidants are 
gaining more interest on poultry nutrition because their meat has high content of 
polyunsaturated fatty acids and susceptible to lipid oxidation.  Antioxidant is natural 
or synthetic constituents that can be used for inhibition of free radical formation by 
scavenging and suppression of degenerative and chronic diseases (Halliwell, 2000). 
The objective of antioxidant protects cells against free radicals, which may play a role 
in heart disease, cancer and other diseases. Free radicals are constantly produced in 
the body and certain amounts of these components are necessary for normal 
physiological functions. When the production of free radicals exceeds normal levels 
however, they cause per-oxidative damage to the cell membrane and organelles 
(Khan, 2011). Generally, the body has three major antioxidant enzymes namely 
superoxide dismutase (SOD), glutathione peroxidase (GSHPx) and catalase which are 
involved in scavenging reactive oxygen species (Zhao et al., 2011). Therefore, an 
increase in the level of these enzymes would enhance the scavenging capacity of these 
deleterious substances. Many plants have been identified as excellent poultry 
antioxidants, important among which is black pepper. Insane et al., (2017) showed 
that, ethanol extract of piper nigrum L. leaves had the highest antioxidant activity with 
an IC50 value of 57.72μg/mL, and according to the antioxidant activity classification, 
the ethanol extract of piper nigrum L. leaves had vigorous antioxidant activity. In 
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another study, Sapam et al., (2018) proven that pipper nigrum L. provides antioxidant 
effects using the cold extract of piper nigrum L. and even methanol PPPH. The result 
was obtained on the antioxidant activity of 78.81% with 200μg/mL. According to 
Damanhouri and Ahmed, (2014); and Sapam et al., (2018), piper nigrum L. has 
antioxidant potential due to flavonoids and phenolic content. Nikola et al., (2014) 
established that, adding of black pepper in the amount of 1.0g/100kg (T5), 
significantly (P<0.05) decreased the concentration of triglycerides (14.4mg/dl) in 
blood serum. According to the author, this can be explained by the possible inhibition 
of the Acetyl CoA syntheses enzymes that is necessary for the biosynthesis of fatty 
acids. In the same experiment, the lowest concentration of the total cholesterol was 
recorded in treatment T4 (P<0.05) while the highest concentration of HDL 
(35.6mg/dl) was recorded in treatment T4 with addition of 0.5g/100g of black pepper 
powder. Both levels of black pepper in the study decreased LDL levels compared to 
the levels in chickens of the control treatment. This effect can be explained by the 
possible mechanism of antioxidant and anti-peroxide lowering action on LDL or the 
decrease in hepatic production of very low-density lipoprotein (VLDL) which serves 
as the precursor of LDL in the blood circulation (Kim et al., 2009). In their 
investigation, Ghaedi et al., (2014), addition of black pepper decreased triglycerides 
and the total cholesterol while the concentration of HDL was increased. 
 
Blood Biochemistry 
Abou-Elkhair et al., (2014) found that, blood characteristics of broiler chickens fed 
with 5 g black pepper/kg feed had comparable blood values when compared to the 
control. Similarly, Al-Kassie et al., (2011) had comparable white blood cells (WBC) 
in broiler chickens fed with 0 and 5 g black pepper/kg feed. In contrast, Shahverdi et 
al., (2013) showed that chickens fed with black pepper-based diets had significantly 
lower Hb, PCV, RBC, heterophils (H)/lymphocyte (L) ratios, and cholesterol relative 
to the control group. The disparity in the significant differences in these findings may 
be due the rate of application of the black pepper and/or experimental condition. 
Tajodini et al., (2015) stated that, the mechanism by which high doses of black pepper 
reduced PCV and RBC in broiler chickens is not well known; however, it was 
postulated that, the action of bioactive constituents on estrogen, which reduces the 
levels of RBC and PCV in the blood. Furthermore, Al-kassie et al., (2011); and 
Sugiharto et al., (2021) added that, inclusion of black pepper to animal feed reduced 
RBC counts in broiler chickens, implying that black pepper had an adverse influence 
on erythropoiesis. This also suggests that the inclusion of high levels of black pepper 
in chicken diets may not be well-utilized by broilers for best blood values. Kishawy et 
al., (2022) mentioned that, the inclusion of 0.5 g black pepper oil/kg feed in the diet of 
broiler chickens increased plasma proteins, suggesting that the quality of protein in the 
diet was not compromised by black pepper supplementation. This may be linked to the 



 
Idris Ibrahim Adamu 

 
GLOBAL JOURNAL OF ANIMAL SCIENTIFIC RESEARCH, 12(1), 1-10 

 

Pa
ge

7 

strong agonistic effect of bioactive agents in black pepper, specifically piperine on β 
adrenergic receptors (Atal et al., 2012). Akinwumi et al., (2022) noted that, the 
inclusion of black pepper into noiler chicken feed does not have significant (P<0.05) 
on protein metabolism at the rate of 1.0g/kg. Abou-Elkhair et al., (2014); Kishawy, et 
al (2022); and Sugiharto et al., (2021) found no significant effect of black pepper on 
plasma ALT and AST levels in broiler chickens, indicating the hepatoprotective effect 
of black pepper in broiler chickens. Damanhouri and Ahmad, (2014) opined that, the 
non-significant increase in ALT and AST levels of broilers fed with black pepper 
essential oils could in part be attributed to the hepatoprotective activity of black 
pepper, as it improved the liver function. Kishawy et al., (2022) affirmed that, adding 
black pepper oil/kg feed at the rate of 0.25 and 0.5 g to broiler diet increased plasma 
immune traits, as evidenced by increased lysozyme activity, immunoglobulin levels, 
and phagocytic indices when compared to birds fed with a diet without black pepper 
oil supplementation. The inclusion of black pepper into broiler chicken diet would 
significantly increase blood HDL cholesterol concentration significantly. This was 
further supported by Ramesh et al., (1996) who linked the active agents in black 
pepper-based diets on the activities of lipoprotein lipase (LPL) and cholesterol acyl 
transferase (LCAT) as earlier research has shown that increased activity of blood LPL 
and LCAT results in an increase in HDL biosynthesis and a decrease in LDL levels. 
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