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INTRODUCTION 

Due to their many therapeutic properties and lack of adverse effects, spices are great 

natural herbal food additives for the treatment of a wide range of disorders.[1]  

According to Ayurveda, spices help the body maintain a healthy pH balance, have 

potent antibacterial qualities, and extend the shelf life of food. Different spices 

improve the flavor, color, and scent of food products while also improving their taste. 

[2] Indeed, these spices also aid in improving digestion, preventing coughing, 

sneezing, and sore throats, as well as protecting the pancreas and spleen. Essential 

minerals, nutrients, and phytochemicals such as flavonoids, phenolics, tannins, 

alkaloids, and antioxidants are found in spices. Piper nigrum, belonging to the 

Piperaceae family, is a useful medicinal herb. Known as "The King of spices" among 

other spices, this is one among the most often used spices. [3]Many tropical countries, 

including Brazil, Indonesia, and India, cultivate black pepper. Common names for 

Piper nigrum include Milagu in Tamil, Pippali in Sanskrit, Kali Mirch in Urdu & 

ABSTRACT 

Piper nigrum, commonly referred to as black pepper, has long been 

used to cure a wide range of illnesses, such as piles, fever, dyspnea, 

stomachaches, worms, and coughs and colds. Black pepper's 

metabolites, which include phenolic chemicals, alkaloids, flavonoids, 

carotenoids, terpenoids, etc., are responsible for its pharmacological 

potential. Given the diverse applications of black pepper dried seeds, 

both conventional and alternative medical viewpoints have identified a 

number of additional positive health benefits. Black pepper's primary 

chemical components—carbohydrates, proteins, calcium, magnesium, 

potassium, iron, vitamin C, tannins, flavonoids, and carotenoids—have 

been identified by phytochemical investigations. 

 Dried berries have a volatile oil concentration that varies from 0.4 to 

7%. Sabinene, 3-carene, D-limonene, α-pinene, caryophyllene, β-

phellandrene, α-phellandrene, α-thujene, and β-bisabolene are the main 

components of black pepper. Furthermore, piperine is the main 

bioactive alkaloid found naturally in black pepper and has been linked 

to a number of possible medical benefits, including improved nutrient 

absorption and cerebral brain function. Antioxidant, anti-inflammatory, 

anticancer, anti-obesity, antidepressant, antidiabetic, antibacterial, 

gastroprotective, and insecticidal properties are only a few of the 

biological functions of black pepper. The review's objectives are to go 

over black pepper's taxonomy, geographic range, phytochemical 

composition, and pharmacological characteristics. 

KEY-WORDS: Diabetes, Inflammation, Black pepper, Flavonoids, 
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Hindi, and Peppercorn, White, Green, Black, and Madagascar pepper in English. 

Black pepper, the most well-known and widely used spice in the world, is the source 

of hot and spicy peppercorns. Black pepper is utilized in fragrance, as a preservative, 

and as a therapeutic ingredient.[4-7] Whole Piper nigrum peppercorns or their active 

ingredients are utilized as medicine and in a variety of cuisines. Pepper is a common 

ingredient in many sauces and meals, including meat dishes, all around the world. Its 

main pungent alkaloid, piperine, is known to have a variety of intriguing 

pharmacological effects. It is extensively utilized in several conventional medical 

systems, including the Unani and Ayurvedic systems.[8] Numerous pharmacological 

properties of piperine include its antihypertensive and antiplatelet properties, as well 

as its antioxidant, antitumor, antiasthmatic, antipyretic, analgesic, anti-inflammatory, 

anti-diarrheal, antispasmodic, anxiolytic, antidepressant, hepato-protective, immuno-

modulatory, antibacterial, antifungal, anti-thyroid, antiapoptotic, anti-mutagenic, anti-

spermatogenic, antiColon toxin, insecticidal, and larvicidal properties, among 

others.[9-12]  It has been shown that piperine increases oral bioavailability by 

blocking several metabolizing enzymes, hence improving the therapeutic efficiency of 

numerous medications, vaccines, and minerals. It is also known to improve fertility 

and cognitive function. It has also been discovered that piperine stimulates the 

intestinal and pancreatic enzymes that help in digestion. In addition to its chemical 

components, piperine is responsible for many of the spice's medicinal properties. 

Green and white peppers are made from the fruits of the Piper nigrum plant. Another 

usage for Piper nigrum can be as a flavoring.[13]  

VERNACULAR NAMES[14-17] 

English                                         Black pepper, pepper  

Hindi                                                                     Habush, Kali mirch  

Sanskrit                                        Dharmapattana, Katuka  

Kashmir                                                   Martz  

Konkan                                                    Miriam  

Malayalam                                            Kolakam, Maricham  

Marathi                                                        Kalimirch  

Persian                                                       Filϐil-e-aswad, Filϐil-e-gard  

Punjab                                                     Golmirch  

Russian                                                    Peretz  
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Spanish                                                  Pimienta negra  

Tamil                                                      Aguttam, Arisu, Kari  

Telugu                                              Marichamu, Miremu  

Urdu                                                   Kalimirch 

Bengal                                               Golmorich, Kolukung  

Bombay                                                  Kalamiri, Miri  

Ceylon                                                  Molavu  

Chinese                                              Fou Tsiao, Hu Chiao  

Deccan                                            Choca, Kali mirchingai  

Italian                Pepe, pepe nero  

German                                             Pfeffer  

Greek                                                        Peperi 

Gujrati      Kalmari, Kalomirich  

TAXONOMY[18] 

Kingdom  Plantae  

Sub-kingdom  Tracheobionta  

Super-division  Supermatophyta  

Division  Magnoliophyta  

Class  Magnoliopsida  

Subclass  Magnoliidae  

Order  Piperales  

Family  Piperaceae  

Genius  Piper L.  

Species  P. nigrum L.  

 



Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5708 of 21 
 

BOTANICAL DESCRIPTION 

The pepper plant is a perennial wooden vine that may reach a height of 4 meters (13 

feet) when it is supported by poles, trellises, or trees. It spreads easily and roots itself 

anywhere its trailing branches come into contact with the ground. Leaves: alternating, 

whole, ranging in length from 5 to 10 cm (2.0 to 3.9 in) and in width from 3 to 6 cm 

(1.2 to 2.4 in). The tiny flowers are produced on pendulous spikes that are 4 to 8 cm 

(1.6 to 3.1 in) long at the leaf nodes. As the fruit ages, the spikes can go as long as 7 

to 15 cm (2.8 to 5.9 in).[19,20]  Pepper may be cultivated in soil that is wet, well-

drained, rich in organic matter, and neither excessively dry nor prone to floods (the 

vines do not fare so well over an altitude of 900 m (3,000 ft above sea level). About 2 

meters (6 feet 7 inches) apart, climbing frames or nearby trees are used to rope up 

cuttings of the plants that are 40 to 50 centimeters (16 to 20 inches) long. Rough-

barked trees are preferred since pepper plants can climb them more easily than 

smooth ones.[7]  All competing vegetation is removed, leaving only enough trees to 

shade the area and allow for unrestricted airflow. Manure and leaf mulch are applied 

to the roots, and the sprouts are pruned.On dry soils, the young plants require 

watering every other day during the dry season for the first three years. The plants 

bear fruit from the fourth or fifth year, and then typically for seven years.[21] The 

cuttings are usually cultivars, selected both for yield and quality of fruit.A single stem 

bears 20 to 30 fruiting spikes.[22]  The harvest begins as soon as one or two fruits at 

the base of the spikes begin to turn red, and before the fruit is fully mature, and still 

hard; if allowed to ripen completely, the fruit lose pungency, and ultimately fall off 

and are lost. The spikes are collected and spread out to dry in the sun, then the 

peppercorns are stripped off thespikes.[23]  Black pepper is native either to Southeast 

Asia or South Asia. Within the genus Piper, it is most closely related to other Asian 

species such as P. caninum. Wild pepper grows in the Western Ghats region of India. 

Into the 19th century, the forests contained expansive wild pepper vines, as recorded 

by the Scottish physician Francis Buchanan (also a botanist and geographer) in his 

book A journey from Madras through the countries of Mysore, Canara and Malabar 

(Volume III). Deforestation, however, caused wild pepper to grow in smaller forest 

sections from Goa to Kerala; as the production and quality of the cultivated variety 

increased, the wild supply eventually decreased. To far, no commercial pepper has 

been successfully grafted onto wild pepper.[24-26] 
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Figure 1: Different parts of  Piper nigrum 

GEOGRAPHICAL DISTRIBUTION  

Many tropical countries, including Brazil, Indonesia, and India, cultivate black pepper. 

Geographically, it is limited to South India's Western Ghats. Nonetheless, there are 

also some reports of cultivation from the West Indies, Brazil, Malaysia, Indonesia, 

and Sri Lanka. P. nigrum was discovered in extensive alpine areas and had 

remarkable environmental adaptation, resulting in interspecies variety. The common 

term "black-pepper" refers to the peppercorn's color. Because of its trading on the 

global market, it is referred to as the "king of spices." [27-30] 

PHYTOCHEMICAL PROFILE 

Black pepper is a great source of vitamins, minerals, and nutrients. 100 g of black 

pepper seeds contain 66.5 g of carbohydrates, 10 g of protein, and 10.2 g of fat. They 

also contain a comparatively high amount of minerals, including calcium (400 mg), 

magnesium (235.8–249.8 mg), potassium (1200 mg), and phosphorus (160 mg), with 
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lower amounts of sodium, iron, and zinc.[31] These minerals are necessary 

components for human daily activities. In addition, a substantial concentration of 

vitamins, including C, B1, B2, and B3, is also present in black pepper. Tannin 

concentrations in nine Nigerian black pepper accessions ranged from 2.11 to 2.80 

mg/100 g.. In a recent study on black pepper, researchers reported flavonoids such as 

catechin, quercetin and myricetin, and carotenoids, namely lutein and β-carotene was 

detected in significant concentration. [32] 

Numerous investigators assessed the presence of essential oils (EO), oleoresin, and 

piperine in different components of black pepper. Black pepper berries and leaves 

have varying essential oil yields: 1.24 to 5.06 percent and 0.15–0.35 percent, 

respectively. But the kind, location, and age of the product, as well as the components 

and techniques employed, all affect the oil production. In 14 black pepper accessions, 

the researchers found variations in the volatile oil and oleoresin content, with values 

ranging from 2.7% to 5.1% and 7.6% to 9.4%, respectively. These researchers 

reported that volatile oil content was positively correlated with oleoresin and 

suggested concurrent improvement of these characters by simple selection programme 

is the best tool for improvement of quality traits in black pepper.[33-37] Researchers  

also reported classical hydro-distillation as a better method of volatile oil estimation 

compared to other techniques. The oleoresin content of black pepper ranged between 

4.27 and 12.73 %, and the characteristic natural alkaloid of black pepper “piperine” 

ranged from 2.13 − 5.80 % and 0.12 − 20.86 %, in seeds and leaves 

correspondingly.[38] 

Black pepper seeds from south India have a predominantly β-caryophyllene essential 

oil profile, with limonene, sabinene, α-pinene, β-bisabolene, α-copaene, α-cadinol, α-

thujene, and α-humulene following closely behind. Pepper leaves were found to have 

a high nerolidol content, followed by α-pinene and β-caryophyllene [38, 41] (Table 3). 

Similarly, β-caryophyllene (18.39%), α-pinene (16.68%), limonene (16.16%), β-

pinene (13.61%), δ -3-carene (9.23%), β-phellandrene (3.16%), copaene (3.13%), 1-

napthalenol (3.0%), and β-myrcene (2.89 %) were found in seeds from Bangladesh. 

Major metabolites in the EO of seeds from Brazil, Malaysia, and Sri Lanka varied 

noticeably. The yield of minor EO of black pepper contained β-Elemene (1.74 %), δ-

Elemene (0.60 %), α-Cubebene (0.99 %), α-Guaiene (0.36 %), α-Zingiberene (0.74 %), 

p-Cymene (0.70 %), Bicyclogermacrene (0.31 %), γ-Cadinene (0.65 %), γ-trans-

Bisabolene (1.39 %), Hedycaryol (0.37 %), and Germacrene D (0.22 %).[39-42] 
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Figure 2: Different Constituents present in Black pepper 

PHARMACOLOGICAL PROFILE 

1. Anticonvulsant activity  

Piperine was found to have anticonvulsant properties in both the maximal 

electroshock (MES) and pentylenetetrazol (PTZ) models of convulsions in mice. 

Additionally, the transient receptor potential cation channel subfamily V member 1 

(TRPV1) receptor was found to play a role in the inhibition of convulsions induced by 

both PTZ and PTZ models.[43]  When piperine at dosages of 40 and 80 mg/kg was 

administered, there was a noticeable delay in the start of myoclonic jerks and 

generalized clonic seizures. Additionally, piperine reduced the mortality and seizure 

stage in comparison to animals treated with a vehicle. A significant reduction was also 

observed in the incidence of MES-induced tonic hind limb extension (THE) and PTZ-

induced Fos immune reactivity in the dentate gyrus after of piperine administration. 

Capsazepine (TRPV1- selective antagonist) blocked the anti-seizure effects of 

piperine. These findings demonstrate piperine's anti-convulsant properties.[44]  In a 

different investigation, mice with epilepsy models produced by picrotoxin (PIC) and 
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pentylenetetrazole (PTZ) were used to assess the in vivo anticonvulsant effect of 

piperine. Following intraperitonial injections of piperine at doses of 30, 50, and 70 

mg/kg (i.p.), valproic acid at a dose of 200 mg/kg, carbamazepine at a dose of 30 

mg/kg, and diazepam at a dose of 1 mg/kg, a substantial (P<0.01) delay in the start of 

PTZ- and PIC-induced seizures was noted in the mice. These findings demonstrated 

piperine's anticonvulsant properties, which may be mediated by GABAergic 

pathways.[45] 

2. Anti-Obesity  

Because obesity is associated with a health problem that is stigmatized in society, it is 

a big global problem. The US population is the most severely impacted, with 40% of 

people there suffering from obesity.[46] According to the World Health Organization, 

it's a lifestyle problem that can lead to several illnesses. Black pepper, or Piper nigrum, 

is used as a natural cure. Other nonclinical methods of reducing obesity include yoga, 

aerobic activity, the ketogenic diet, meditation, and so on. Numerous herbs and spices 

have anti-obesity qualities as well.[47] 

3. Antimicrobial activity  

Aqueous decoctions of Piper nigrum L. (black pepper), Laurus nobilis L. (bay leaf), 

Pimpinella anisum L. (aniseed), and Coriandum sativum L. (coriander) were tested for 

their antibacterial properties against various bacterial isolates obtained from the oral 

cavities of two hundred individual volunteers.[48] At a concentration of 10μL/disc, 

the aqueous decoction of black pepper exhibited the greatest antibacterial activity, 

matching that of Laurus nobilis and Pimpinella anisum. In a recent study, the silver 

nanoparticles from leaf and stem extract of Piper nigrum were synthesized and then 

antibacterial activity of the synthesized silver nanoparticles of Piper nigrum was 

evaluated against agricultural plant pathogens. These silver nano-particles showed the 

excellent antibacterial activity against plant pathogens. Authors concluded that the 

antibacterial activity of silver nano-particles is a beneficial application in crop 

improvement and protection in agricultural nanotechnology.[49-51] 

4. Anti-Cancer activity  

It has been shown that Piper nigrum inhibits the genesis of cancers in a variety of 

experimental animals. According to researchers, piperine lowers the risk of lung 

cancer via modifying lipid peroxidation and activating enzymes that provide 

antioxidant defense. Piperine has unique pharmacological properties in addition to its 

anti-cancer properties. It has been shown that piperine inhibits the G1/S transition, 

HUVEC proliferation, migration, and in vitro tubule formation as well as 

angiogenesis in chick embryos induced by collagen and breast cancer cells.[52,53] 
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5. Antioxidant activity  

Free radicals cause many diseases. Different free radicals attack on membranes 

causing oxidation of lipids, loss of different enzyme activities and may cause cancer. 

Antioxidants completely stop or delay the process of oxidation.[14]  Antioxidant 

protection system includes enzymes like Ascorbate, Catalase, Peroxidase and 

Superoxide dismutase which scavenge both radicals and related non radical oxygen 

species. Plants are important source of antioxidants. [54,2] Some in vitro studies 

revealed that Piperine inhibited free radicals and reactive oxygen species, therefore 

known to possess protective effects against oxidative damage. Piper nigrum or 

piperine also found to decrease lipid peroxidation in vivo. [55] Piper nigrum reported 

to possess antioxidant activity that might be due to the presence of flavonoids and 

phenolic contents. Piper nigrum was found to prevent the oxidative stress by 

inhibiting lipid peroxidation, human lipoxygenase and arresting hydroxyl and 

superoxide free radicals, decrease lung carcinogenesis in animal studies. The 

memoryenhancing and antioxidant proprieties of the methanolic extract of Piper 

nigrum L. fruits at a doses of 50 and 100 mg/kg, orally, for 21 days in amyloid beta 

were investigated in Alzheimer’s disease model in rats.  The memory-enhancing 

effects of the extract were studied by means of in vivo (Y-maze and radial arm-maze 

tasks) approaches. While, the antioxidant activity was evaluated by measuring 

activities of glutathione peroxidase, catalase, superoxide dismutase, and by measuring 

the total content of reduced glutathione, malondialdehyde, and protein carbonyl levels 

in the hippocampus. The amyloid beta (1-42)-treated rats showed the diminishing of 

spontaneous starvariation percentage within Y- maze task and enhancement of work 

memory and reference memory errors within radial arm-maze task.[56]  

Administration of the methanolic extract of Piper nigrum significantly improved 

memory performance and exhibited antioxidant potential. These studies suggest that 

methanolic extract of Piper nigrum ameliorates amyloid beta (1-42)-induced spatial 

memory deterioration by depletion of the oxidative stress in the hippocampus of rats . 

The antioxidant effect of three Piper species viz P. nigrum, P. guineense and P. 

umbellatum was evaluated for the protection of renal, cardiac, and hepatic antioxidant  

status in atherogenic diet fed hamsters. Animals were fed atherogenic diet addition 

with different doses of Piper species viz P. nigrum, P. guineense and P. umbellatum at 

a dose of 1 g/kg and 0.25 g/kg for 12 weeks. Piper species significantly inhibited the 

atherogenic diet induced increased lipid profile and alteration in antioxidant enzymes 

activities. This study showed an antioxidant protective role of the extracts of Piper 

species against atherogenic diet induced oxidative stress in renal, cardiac and hepatic 

tissues. [57-62] 

6. Antipyretic Activity  

Black pepper (Piper nigrum) is used in traditional medicine, such as Ayurveda, Unani, 

Siddha, and Naturopathy, to make remedies for cough, cold, fever, teeth-acne, 

discomfort, sore throat, inflammation, acute sinusitis, asthma, and bronchitis. Black 
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pepper's bioactive ingredients make it a useful anti-malarial medication as well. [63] 

Consequently, it also has analgesic and antipyretic properties. Researchers found that 

piperine has strong antipyretic efficacy and analgesic and antipyretic qualities. It is 

used in winter as an additive to the preparation of tea along with ginger and Ocimum 

sanctum leaves that keeps the cough and cold away from people. Antitussive and 

Bronchodilator: Many traditional practices prove it as well.[64]  P. nigrum is widely 

used in many herbal cough syrups due to its potent antitussive and bronchodilator 

properties 60. Many old people and herbal practitioners believed that the addition of 

little amounts of powered peppercorn in a green tea significantly reduces asthma The 

oral administration of piperine in different amount to mice reduced and suppressed the 

hyperresponsiveness, infiltration of eosinophils and inflammation possibly due to 

suppression of production of histamine, immunoglobulin E, interleukin -4 and 

interleukin. [65]  

7. Anti-inflammatory activity  

The anti-inflammatory, analgesic, and anti-arthritic properties of piperine were 

assessed. The anti-inflammatory and anti-arthritic properties were assessed in vitro 

using fibroblast-like synoviocytes triggered by interleukin 1β from rheumatoid 

arthritis, and the analgesic properties were tested using a carrageen-induced acute paw 

model of pain and arthritis in rats. Using ELISA and RT-PCR techniques, the levels 

of prostaglandin E2, cyclooxygenase 2, interleukin 6, and matrix metallo-proteinase 

were assessed. Piperine treated groups were found to reduce the synthesis of 

prostaglandin E2 in a dose dependant comportment at the concentrations of 10-100 

μg/mL.[66]  It significantly inhibited the synthesis of prostaglandin E2 even at 10 μg/ 

mL. The expression of interleukin 6 and matrix metallo-proteinase 13 were also 

inhibited. The migration of activator protein1into the nucleus in interleukin 1β treated 

synoviocytes was inhibited by piperine while migration of nuclear factor κB was not 

affected by piperine. The pain and arthritic symptoms in rats were significantly 

reduced by piperine. It was concluded that piperine showed anti-inflammatory, 

analgesics and anti-arthritic activities in arthritis model of rats.[67,68]  

8. Anti- Alzheimer activity 

Alzheimer’s disease resulted due to the alteration in neural region on treatment with 

black-pepper fruit extract at a concentration of 35 μg/mL has demonstrated the ability 

to decrease the levels of phosphorylated forms of pro-apoptotic proteins. Pepper 

extract inhibits the working of acetylcholinesterase (AChE) and the aggregation of 

amyloid-beta (Aβ) in SHSY5Y cells produced by hydrogen peroxide (H2O2) . In 

AlCl3-induced AD rats, supplementation by black pepper orally reduced amyloidal 

plaque development and cholinesterase levels and improved memory performance. 

[69,70]  
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9.  Anti Parkinson activity 

Degeneration of dopaminergic neurons is the primary cause of Parkinson's disease 

(PD), which is strongly associated with the onset of motor impairments and cognitive 

decline in patients.[71] The results obtained from the in vitro trials suggest that 

piperine treatment both increases cell survival and reduces toxicity. Additionally, the 

therapy's administration showed a protective effect via activating the purinergic 

receptor P2X 4 (P2RX4) in SK-NSH cells that were suffering decreased autophagy 

flux due to SNCA expression. By improving autophagosome-lysosome membrane 

fusion, autophagy flux was stimulated, leading to the reported protective effects.[72]  

10. Anti-diarrheal activity  

Mice were treated with aqueous back pepper extract (ABPE) at doses of 75, 150, and 

300 mg/kg po to test its anti-secretory, anti-motility, and anti-diarrheal properties. In 

order to evaluate the anti-diarrheal activity, castor oil and magnesium sulphate were 

used to cause diarrhea, and charcoal meal was employed to measure gastrointestinal 

motility.[22]  Castor oil was also utilized to evaluate the anti-motility and anti-

secretory activities. Significant and dose-dependent anti-diarrheal, antimotility, and 

anti-secretary effects were demonstrated by ABPE. The anti-motility and anti-

secretory properties of Piper nigrum may stem from the presence of alkaloids and 

carbohydrates, whereas the anti-diarrheal properties of ABPE may be attributed to 

these same properties.[73]  

11. Carminative Activity  

Significant levels of carminative and activating properties are offered by black pepper. 

It also stimulates reflex saliva flow and the production of digestive juice, including 

pepsin, rennin, gastric lipase, gastric amylase, urease, and gelatinase, in the stomach. 

Finally, it increases hunger.[74]  Increased gastrointestinal motility results in both gas 

eructation and alleviation from colic. When used in moderation, black pepper reduces 

body temperature, increases the size of the skin's superficial vessels, and gives the 

user a warm sensation.. Several such characteristics make them frequently used as 

spices, particularly in warm countries.[75]  Black pepper has been suggested as a 

treatment against haemorrhoids (piles), prevents bloating, and reduces the level of 

prostaglandins because of reducing cramps. Acetone extract of black pepper forms 

oleoresin, which is used in perfume formation, soap, and the cosmetic industry, as 

well as in the food industry for flavouring and colouring food .[76,77]  

12. Antidepressant activity 

In a mouse model of depression caused by corticosterone, the potential mechanisms 

behind piperine's antidepressant-like activity were assessed. After receiving 

corticosterone injections for three weeks, mice began to exhibit depressive-like 

behaviors.[ 41] The depression was demonstrated in the forced swim test and tail 
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suspension test by a substantial decrease in sucrose consumption and an increase in 

immobility duration. Furthermore, corticosterone-treated animals also showed a 

substantial drop in the amounts of mRNA and brain-derived neurotrophic factor 

protein in the hippocampus. After treating rats with piperine, the behavioral and 

physiological alterations caused by corticosterone were greatly reduced. These 

findings demonstrated that piperine has an antidepressant-like effect in a mouse 

model of depression produced by corticosterone.[23] 

13. Immunomodulatory Activity  

Piper nigrum exhibited anticancer and immunomodulatory effects. Due to its 

anticancerous qualities and involvement with immunomodulatory medications, black 

pepper's bioactive components function as a natural immune-stimulating agent. 

Piperine's presence aids in immunomodulation, a process that includes cytokine 

synthesis, macrophage activation, and lymphocyte proliferation. [78] 

14. Analgesic activity 

Piperine's in vivo analgesic efficacy in mice was assessed. The mice tail flick and 

writhing assay models generated by acetic acid were utilized to assess piperine's 

analgesic efficacy. When piperine at doses of 30, 50, and 70 mg/kg was administered 

intraperitoneally (i.p.) to mice, there was a substantial (P<0.01) reduction in the acetic 

acid-induced writhing in comparison to domethacin at a dose of 20 mg/kg (i.p.). The 

tail flick experiment demonstrated a substantial (P<0.01) increase in the response time 

of mice upon intraperitoneal administration of piperine at doses of 30 and 50 mg/kg 

and morphine at dose of 5 mg/kg.[79] The analgesic activities of both piperine and 

morphine in the tail flick assay were reversed on pre-treatment of animals with 

naloxone at dose of 5 mg/kg (i.p.). These results revealed the analgesic activity of 

piperine which possibly mediated via opioid pathway. [80] 

15. Antiplatelet Activity  

According to research, piperine, a vital component of some piper species, is primarily 

in charge of a variety of functions. It has been found by several researches that 

piperine has anti-platelet properties. Researchers found that collagen and thrombin, 

two distinct substances that activate platelets, were responsible for the harmful effect 

of piperine on platelet aggressiveness in experimental rabbits. [81] 

16. Hepatoprotective activity  

It was discovered that in a dose-dependent way, piperine reduced the elevated levels 

of serum GPT and GOT in a mouse hepatotoxicity model induced by D-

galactosamine.[82] Wistar rats were used to test the hepatoprotective effects of a 

methanolic extract of Piper nigrum fruits after the rats' livers were damaged by 

ethanolCCl4. Rats were made hepatotoxic by using ethanol-CCl4. In rats treated with 

ethanol-CCl4, pre-treatment with piperine at a dose of 50 mg/kg body weight, p.o. 
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and prophylactic treatment with methanolic extract of Piper nigrum at doses of 100 

and 200 mg/kg body weight, p.o. for 15 days demonstrated significant liver protection 

as measured by triglycerides, alanine transaminase, aspartate transaminase, alkaline 

phosphatase, bilirubin, superoxide dismutase, catalase, glutathione reductase, and 

lipid peroxidation levels. [83] In this investigation, the administration of ethanol-CCl4 

resulted in a significant increase in triglycerides, aspartate transaminase, alanine 

transaminase, and bilirubin levels. On the other hand, superoxide dismutase, catalase, 

and glutathione reductase levels significantly decreased, but these levels were later 

returned to normal following pre-treatment with a methanolic extract of Piper nigrum 

and Piperine.[84]  Following pretreatment with pipesr nigrum and piperine 

methanolic extract at specified concentrations, lipid peroxidations were likewise 

markedly reduced. At a dosage of 1 mL/kg, p.o. for 15 days, the outcomes were 

comparable to those of the reference standard, Liv52. The liver's morphological and 

histological investigations corroborated the biochemical values. Therefore, it can be 

said that Piper nigrum has significant medicinal potential and may have hepato-

protective effects because of the presence of piperine alkaloids.[85-87]  

CONCLUSION  

Up to now, a large number of unique research studies on the pharmacological 

potential of Piper nigrum, often known as "Piperine," or black pepper, have been 

published. These publications demonstrated that black pepper has substantial 

pharmacological potential both in vitro and in vivo for the treatment of many illnesses 

and disorders, and that it is safe to use. Additionally, it has been shown that piperine 

increases the absorption of several medications and enhances the bioavailability of 

numerous medications and minerals. This significant piperine characteristic may 

significantly improve the therapeutic effectiveness of several therapeutically 

significant medications. Thus, it can be said that black pepper and its bioactive 

ingredient piperine have a broad range of therapeutic applications and may be used as 

a great adjuvant to increase the effectiveness of other medications being taken at the 

same time.To get additional scientific information about this amazing King of spices, 

more in-depth study investigations are required. 

REFERENCES 

1. Parmar VS, Jain SC, Bisht KS, Jain R, Taneja P, Jha A, et al.(1997) 

Phytochemistry of the genus Piper. Phytochemistry46:597-673.  

2.  Chen WX, Dou HG, Ge C and Li C: Comparison of volatile compounds in 

pepper (Piper nigrum L.) by Simultaneous Distillation Extraction (SDE) and 

GC-MS. Advanced Materials Research. 2011; 236-238: 2643-2646  

3. Plessi M, Bertelli D and Miglietta F: Effect of microwaves on volatile 

compounds in white and black pepper. LWTFood Sci Technol. 2002; 35(3): 

260-264.  



Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5718 of 21 
 

4. Vijayakumar RS, Surya D and Nalini N: Antioxidant efficacy of black pepper 

(Piper nigrum L.) and piperine in rats with high fat diet induced oxidative 

stress. Redox Rep. 2004; 9: 105-110  

5. Nahak G and Sahu RK: Phytochemical evaluation and antioxidant activity of 

Piper cubeba and Piper nigrum. J Applied Phr. Sci. 2011; 1(8): 153-157.  

6. Sapam R, Kalita PP, Sarma MP, Talukdar N and Das H:Screening of 

phytochemicals and determination of total phenolic content, anti-oxidant, and 

antimicrobial activity of methanolic extract of Piper nigrum leaves. Indo 

American Journal of Pharmaceutical Research. 2018; 8(2): 1354-1360  

7. NirwaneA M, Bapat A R (2012) Effect of methanolic extract of Piper nigrum 

fruits in Ethanol-CCl4 induced hepatotoxicity in Wistar rats. Der 

Pharmacology Lettre 4:795- 802  

8. Bukhari IA, Pivac N, Alhumayyd MS, Mahesar AL, Gilani AH (2013) The 

Analgesic and anticonvulsant effects of piperine in mice. See comment 

PubMed Commons below J PhysiolPharmacol 64: 789-794.  

9. Nutrition facts for black pepper, one tablespoon (6 g); USDA Nutrient 

Database, version SR-21". Conde Nast. 2014. Retrieved 25 October 2014.21.  

10. Chen CY, Li W, Qu KP and Chen CR: Piperine exerts antiseizure effect via 

the TRPV1 receptor in mice. Eup. J Pharmaco. 2013; 714: 288-294.  

11. Kim SH, Lee YC: Piperine inhibits eosinophil infiltration and airway hyper 

responsiveness by suppressing T cell activity and Th2 cytokine production in 

ovalbumininduced asthma model. J Pharm Pharmacol. 2009; 61: 353-359.  

12. Shamkuwar PB, Shahi SR and Jadhav ST: Evaluation of anti-diarrheal effect 

of Black pepper (P. nigrum L). Asian Journal of Plant Science and Research. 

2012; 2: 48-53.  

13. Sunila ES, Kuttan G (2004) Immunomodulatory and antitumor activity ofPiper 

longum Linn. andpiperine. See comment in PubMed Commons below 

JEthnopharmacol 90: 339-346.  

14. Sharma S, Kalia NP1, Suden P2, Chauhan PS2, Kumar M1, et al. 

(2014)Protective efficacy of piperine against Mycobacterium tuberculosis. See 

comment in PubMed Commons below Tuberculosis (Edinb) 94: 389-396 

15. Islam MT. Oxidative stress and mitochondrial dysfunctionlinked 

neurodegenerative disorders. Neurol Res. 2017; 39(1):73-82. 

https://doi.org/10.1080/01616412.2016.1251711 PMid:27809706  

16. Xu X, Tay Y, Sim B, Yoon SI, Huang Y, Ooi J, et al. Reversal of phenotypic 

abnormalities by CRISPR/Cas9- mediated gene correction in Huntington 

disease patientderived induced pluripotent stem cells.  Stem cell reports. 2017; 

8:619-33. https://doi.org/10.1016/j.stemcr.2017.01.022 PMid:28238795 

PMCid: PMC5355646  

17. Salman M, Tabassum H, Parvez S.  Piperine mitigates behavioural 

impairments and provides neuroprotection against 3-nitro propionic acid-

induced Huntington diseaselike symptoms. Nutr Neurosci. 2022; 25:100-9. 

https://doi. org/10.1080/1028415X.2020.1721645 PMid: 32093571  



Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5719 of 21 
 

18. Singh S, Kumar P. Neuroprotective activity of curcumin in combination with 

piperine against quinolinic acidinduced neurodegeneration in rats.  

Pharmacology.2016;  97:151-60. https://doi.org/10.1159/000443896 

PMid:26828892  

19. Rezapour A, Almasian Kia A, Goodarzi S, Hasoumi M, Nouraei Motlagh S, 

Vahedi S. The impact of disease characteristics on multiple sclerosis patients’ 

quality of life. Epidemiol Health. 2017;  39:e2017008.  

https://doi.org/10.4178/epih.e2017008 PMid:28231687 PMCid: PMC5434226  

20. Nasrnezhad R, Halalkhor S, Sadeghi F, Pourabdolhossein F.  Piperine 

improves Experimental Autoimmune Encephalomyelitis (EAE) in Lewis rats 

through its neuroprotective, anti-inflammatory, and antioxidant effects.  Mol 

Neurobiol. 2021;  58:5473-93. https://doi. org/10.1007/s12035-021-02497-5 

PMid:34338970  

21. Stafstrom CE, Carmant L.  Seizures and epilepsy: An overview for 

neuroscientists.  Cold Spring Harb Perspect Med. 2015;  5:1-19. 

https://doi.org/10.1101/cshperspect. a022426 PMid:26033084 PMCid: 

PMC4448698  

22. Bahr TA, Rodriguez D, Beaumont C, Allred K. The effects of various 

essential oils on epilepsy and acute seizure: A systematic review.  Evid Based 

Complement Alternat Med.  2019. p. 1-14. 

https://doi.org/10.1155/2019/6216745 PMid:31239862 PMCid: PMC6556313 

23. Balakrishnan R, Azam S, Cho DY, Su-Kim I, Choi DK. Natural 

phytochemicals as novel therapeutic strategies to prevent and treat Parkinson’s 

disease: Current knowledge and future perspectives. Oxid Med Cell Longev. 

2021. p. 1-32. https://doi.org/10.1155/2021/6680935 PMid:34122727 PMCid: 

PMC8169248  

24. Hajali V, Moradi HR, Sahab Negah S.  Neurotransmitters play as a key role in 

adult neurogenesis.  Neurosci J Shefaye Khatam. 2018;  6:61-74. 

https://doi.org/10.29252/ shefa.6.4.61  

25. Di Paolo M, Papi L, Gori F, Turillazzi E. Natural products in 

neurodegenerative diseases: A great promise but an ethical challenge.  Int J 

Mol Sci. 2019;  20:1-12. https:// doi.org/10.3390/ijms20205170 

PMid:31635296 PMCid: PMC6834164  

26. Harvey AL, Edrada-Ebel R, Quinn RJ.  The re-emergence of natural products 

for drug discovery in the genomics era.  Nat Rev Drug Discov. 2015;  14:111-

29. https://doi. org/10.1038/nrd4510 PMid:25614221  

27. Zhu F, Mojel R, Li G.  Physicochemical properties of black pepper (Piper 

nigrum) starch.  Carbohydr Polym. 2018;  181:986-93. 

https://doi.org/10.1016/j. carbpol.2017.11.051 PMid:29254063  

28. Yu L, Hu X, Xu R, Ba Y, Chen X, Wang X, et al.  Amide alkaloids 

characterization and neuroprotective properties of Piper nigrum L.: A 

comparative study with fruits, pericarp, stalks, and leaves.  Food Chem. 2022;  

368:130832. https://doi.org/10.1016/j.foodchem.2021.130832 PMid:34474242  

https://doi.org/10.1101/cshperspect


Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5720 of 21 
 

29. Chen XQ, Mobley WC.  Alzheimer disease pathogenesis: Insights from 

molecular and cellular biology studies of oligomeric Aβ and tau species.  

Front Neurosci. 2019;  13: 1-21. https://doi.org/10.3389/fnins.2019.00659 

PMid:31293377 PMCid: PMC6598402  

30. Deture MA, Dickson DW.  The neuropathological diagnosis of Alzheimer’s 

disease.  Mol Neurodegener. 2019;  141(14):1-18. 

https://doi.org/10.1186/s13024-019- 0333-5 PMid:31375134 PMCid: 

PMC6679484  

31. Subedee L, Suresh RN, Jayanthi MK, Kalabharathi HL, Satish AM, Pushpa 

VH.  Preventive role of Indian black pepper in animal models of Alzheimer’s 

disease. J Clin Diagnostic Res. 2015;  9:FF01-4. https://doi. 

org/10.7860/JCDR/2015/8953.5767 PMid:26023568 PMCid: PMC4437082  

32. Balakrishnan R, Vijayraja D, Mohankumar T, Manimaran D, Ganesan P, Choi 

DK, et al. Isolongifolene mitigates rotenoneinduced dopamine depletion and 

motor deficits through anti-oxidative and anti-apoptotic effects in a rat model 

of Parkinson’s disease. J Chem Neuroanat. 2021; 112:1-12. https:// 

doi.org/10.1016/j.jchemneu.2020.101890 PMid:33220427 

33. Vinson JA. Piper species protect cardiac, hepatic and renal antioxidant status 

of atherogenic diet fed hamsters. Food Chem. 2012; 34(3): 1354-1359.  

34. Ahmad N, Fazal H, Abbasi BH, Rashid M, Mahmood T, Fatima N. Efficient 

regeneration and antioxidant potential in regenerated-tissues of Piper nigrum L. 

Plant Cell Tissue Organ Cult. 2010; 102: 129-134.  

35. Gaziano R, Moroni G, Buè C, Tony Miele M, Vallebona PS, Pica F. 

Antitumor effects of the benzophenanthridine alkaloid sanguinarine: evidence 

and perspectives. World J Gastroint Oncol. 2016; 8(1): 30-39.  

36. Paarakh PM, Sreeram DC, Shruthi SD, Ganapathy SPS. In vitro cytotoxic and 

in silico activity of piperine isolated from Piper nigrum fruits Linn. In Silico 

Pharmacol. 2015; 3: 9.  

37. Wang N, Wang JY, Mo SL, Loo TY, Wang DM, Luo HB, et al. Ellagic acid, a 

phenolic compound, exerts anti-angiogenesis effects via VEGFR-2 signaling 

pathway in breast cancer. Breast Cancer Res Treat. 2012; 134(3): 943-955.  

38. Landskron G, Fuente MD, Thuwajit P, Thuwajit C,Hermoso MA. Chronic 

inflammation and cytokines in the tumor microenvironment. J Immunol Res.  

2014: 149185.  

39. Reddy MN, Reddy NR, Jamil K. Spicy anti-cancer spices: A review. Int J 

Pharm Pharm Sci. 2015; 7(11): 1-6.  

40. Zhaomei M, Hachem P, Hensley H, Stoyanova R, Kwon HW, Hanlon AL, et 

al. Antisense MDM2 Enhances the response of androgen insensitive human 

prostate cancer cells to androgen deprivation in vitro and in vivo. Prostate. 

2008; 68(6): 599-609.  

41. Dayem AA, Choi HY, Yang GM, Kim K, Saha SK, Cho SG. The anti-cancer 

effect of polyphenols against breast cancer and cancer stem cells: molecular 

mechanisms. Nutrients. 2016; 8(9): 581.  



Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5721 of 21 
 

42. Adefegha SA, Oboh G. Phytochemistry and mode of action of some tropical 

spices in the management of type-2 diabetes and hypertension. Afr J Pharm 

Pharmacol. 2013; 7(7): 332-346.  

43. Platel K, Srinivasan K. Digestive stimulant action of spices: a myth or reality? 

Ind J Med Res. 2004; 119: 167-179.  

44. Singh P, Kumar P, Singh VK, Singh DK. Effect of snail attractant pellets 

containing plant molluscicides on certain enzyme in the nervous tissue of 

Lymnaea acuminata (Lamark). The Bioscan. 2009; 4(3): 395-398.  

45. Bai X, Zhang W, Chen W, Zong W, Guo Z, Liu X. Antihepatotoxic and 

antioxidant effects of extracts from Piper nigrum L. root. Afr J Biotechol. 

2011; 10: 267-272.  

46. Mao QQ, Huang Z, Siu-P, Xian YF, Chun-Tao C. Protective effects of 

piperine against corticosteroneinduced neurotoxicity in PC12 cells. Cell Mol 

Neurobiol. 2012; 32(4): 531-537.  

47. Awoyinka OA, Oyewole IO, Amos BM, Onasoga OF. Comparative pesticidal 

activity of dichloromethane extracts of Piper nigrum against Sitophilus 

zeamais and Callosobruchus maculates. Afr J Biotech. 2006; 5: 2446-2449.  

48. Upadhyay RK, Jaiswal G. Evaluation of biological activities of Piper nigrum 

oil against Tribolium castaneum. Bull Insectol. 2007; 60(1): 57-61.  

49. Khani M, Awang RM, Omar D. Insecticidal effects of peppermint and black 

pepper essential oils against rice weevil, Sitophilus oryzae L. and rice moth, 

Corcyra cephalonica (St.). J Med Plants. 2012; 11(43): 97-110.  

50. Kraikrathok C, Ngamsaeng S, Bullangpoti V, Pluempanupat W, Koul O. Bio 

efficacy of some piperaceae plant extracts against Plutella xylostella l. 

(Lepidoptera: Plutellidae). Comm Appl Biol Sci. 2013; 78(2): 305-310.  

51. Mandal S, Vishvakarma P. Nanoemulgel: A Smarter Topical Lipidic 

Emulsion-based Nanocarrier. Indian J of Pharmaceutical Education and 

Research. 2023;57(3s):s481-s498. 

52. Mandal S, Jaiswal DV, Shiva K. A review on marketed Carica papaya leaf 

extract (CPLE) supplements for the treatment of dengue fever with 

thrombocytopenia and its drawback. International Journal of Pharmaceutical 

Research. 2020 Jul;12(3). 

53. Bhandari S, Chauhan B, Gupta N, et al. Translational Implications of Neuronal Dopamine D3 

Receptors for Preclinical Research and Cns Disorders. African J Biol Sci (South Africa). 

2024;6(8):128-140. doi:10.33472/AFJBS.6.8.2024.128-140 

54. Tripathi A, Gupta N, Chauhan B, et al. Investigation of the structural and functional 

properties of starch-g-poly (acrylic acid) hydrogels reinforced with cellulose nanofibers for 

cu2+ ion adsorption. African J Biol Sci (South Africa). 2024;6(8): 144-153, 

doi:10.33472/AFJBS.6.8.2024.141-153 

55. Sharma R, Kar NR, Ahmad M, et al. Exploring the molecular dynamics of 

ethyl alcohol: Development of a comprehensive model for understanding its 

behavior in various environments. Community Pract. 2024;21(05):1812-1826. 

doi:10.5281/zenodo.11399708 



Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5722 of 21 
 

56. Mandal S, Kar NR, Jain AV, Yadav P. Natural Products As Sources of Drug 

Discovery: Exploration, Optimisation, and Translation Into Clinical Practice. 

African J Biol Sci (South Africa). 2024;6(9):2486-2504. 

doi:10.33472/AFJBS.6.9.2024.2486-2504 

57. Kumar S, Mandal S, Priya N, et al. Modeling the synthesis and kinetics of 

Ferrous Sulfate production: Towards Sustainable Manufacturing Processes. 

African J Biol Sci (South Africa). 2024;6(9):2444-2458. 

doi:10.33472/AFJBS.6.9.2024. 

58. Revadigar RV, Keshamma E, Ahmad M, et al. Antioxidant Potential of 

Pyrazolines Synthesized Via Green Chemistry Methods. African J Biol Sci 

(South Africa). 2024;6(10):112-125. doi:10.33472/AFJBS.6.10.2024.112-125 

59. Sahoo S, Gupta S, Chakraborty S, et al. Designing, Synthesizing, and 

Assessing the Biological Activity of Innovative Thiazolidinedione Derivatives 

With Dual Functionality. African J Biol Sci (South Africa). 2024;6(10):97-111. 

doi:10.33472/AFJBS.6.10.2024.97-111 

60. Mandal S, Bhumika K, Kumar M, Hak J, Vishvakarma P, Sharma UK. A 

Novel Approach on Micro Sponges Drug Delivery System: Method of 

Preparations, Application, and its Future Prospective. Indian J of 

Pharmaceutical Education and Research. 2024;58(1):45-63. 

61. Mishra, N., Alagusundaram, M., Sinha, A., Jain, A. V., Kenia, H., Mandal, S., 

& Sharma, M. (2024). Analytical Method, Development and Validation for 

Evaluating Repaglinide Efficacy in Type Ii Diabetes Mellitus Management: a 

Pharmaceutical Perspective. Community Practitioner, 21(2), 29–37. 

https://doi.org/10.5281/zenodo.10642768 

62. Singh, M., Aparna, T. N., Vasanthi, S., Mandal, S., Nemade, L. S., Bali, S., & 

Kar, N. R. (2024). Enhancement and Evaluation of Soursop (Annona Muricata 

L.) Leaf Extract in Nanoemulgel: a Comprehensive Study Investigating Its 

Optimized Formulation and Anti-Acne Potential Against Propionibacterium 

Acnes, Staphylococcus Aureus, and Staphylococcus Epidermidis Bacteria. 

Community Practitioner, 21(1), 102–115. 

https://doi.org/10.5281/zenodo.10570746 

63. Khalilullah, H., Balan, P., Jain, A. V., & Mandal, S. (n.d.). Eupatorium 

Rebaudianum Bertoni (Stevia): Investigating Its Anti-Inflammatory Potential 

Via Cyclooxygenase and Lipooxygenase Enzyme Inhibition - A 

Comprehensive Molecular Docking And ADMET. Community Practitioner, 

21(03), 118–128. https://doi.org/10.5281/zenodo.10811642 

64. Mandal, S. Vishvakarma, P. Pande M.S., Gentamicin Sulphate Based 

Ophthalmic Nanoemulgel: Formulation and Evaluation, Unravelling A 

Paradigm Shift in Novel Pharmaceutical Delivery Systems. Community 

Practitioner, 21(03), 173-211. https://doi.org/10.5281/zenodo.10811540 

65. Mishra, N., Alagusundaram, M., Sinha, A., Jain, A. V., Kenia, H., Mandal, S., 

& Sharma, M. (2024). Analytical Method, Development and Validation for 

Evaluating Repaglinide Efficacy in Type Ii Diabetes Mellitus Management: A 



Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5723 of 21 
 

Pharmaceutical Perspective. Community Practitioner, 21(2), 29–37. 

https://doi.org/10.5281/zenodo.10642768 

66. Singh, M., Aparna, T. N., Vasanthi, S., Mandal, S., Nemade, L. S., Bali, S., & 

Kar, N. R. (2024). Enhancement and Evaluation of Soursop (Annona Muricata 

L.) Leaf Extract in Nanoemulgel: a Comprehensive Study Investigating Its 

Optimized Formulation and Anti-Acne Potential Against Propionibacterium 

Acnes, Staphylococcus Aureus, and Staphylococcus Epidermidis Bacteria. 

Community Practitioner, 21(1), 102–115. 

https://doi.org/10.5281/zenodo.10570746 

67. Gupta, N., Negi, P., Joshi, N., Gadipelli, P., Bhumika, K., Aijaz, M., Singhal, 

P. K., Shami, M., Gupta, A., & Mandal, S. (2024). Assessment of 

Immunomodulatory Activity in Swiss Albino Rats Utilizing a Poly-Herbal 

Formulation: A Comprehensive Study on Immunological Response 

Modulation. Community Practitioner, 21(3), 553–571. 

https://doi.org/10.5281/zenodo.10963801 

68. Mandal S, Vishvakarma P, Bhumika K. Developments in Emerging Topical 

Drug Delivery Systems for Ocular Disorders. Curr Drug Res Rev. 2023 Dec 

29. doi: 10.2174/0125899775266634231213044704. Epub ahead of print. 

PMID: 38158868. 

69. Abdul Rasheed. A. R, K. Sowmiya, S. N., & Suraj Mandal, Surya Pratap 

Singh, Habibullah Khallullah, N. P. and D. K. E. (2024). In Silico Docking 

Analysis of Phytochemical Constituents from Traditional Medicinal Plants: 

Unveiling Potential Anxiolytic Activity Against Gaba, Community 

Practitioner, 21(04), 1322–1337. https://doi.org/10.5281/zenodo.11076471 

70. Barhoom Alaa M, Abu Naser Samy S (2018) Black Pepper Expert System.  

71. International Journal of Academic Information Systems Research 2(8): 9-16.  

72. Ahmad Nisar, Fazal Hina, Bilal Haider Abbasi, Shahid Farooq, Mohammad 

Ali, et al. (2012) Biological role of Piper nigrum L. (Black pepper): A Review. 

Asian Pacific Journal of Tropical Biomedicine 2: 1-10.  

73. Roy Priya, Garg Amar P (2023) Enhancement of Refrigerated Shelf life of 

foods Against Microbial Spoilage Using Indian Spices. European Journal of 

Nutrition and Food Safety [Manuscript No: 2023/EJNFS/105634].  

74. Suvarna Y, Rahaman SK Abdul (2019) Pharmacotherapeutic Properties of 

Black pepper: A Systematic Review. Asian Journal of Research in Chemistry 

and Pharmaceutical Sciences 7(1): 293-304.  

75. Pal Neha, Joshi MD (2020) Piper nigrum: An overview of effects on human  

health.” Research Journal of Science and Technology 12(4): 331-337.  

76. Shukla Rama, Rai Neeta, Akhlesh Kumar Singhai, Rama Shukla (2018) A 

Magical Medicinal Fruit of Piper Nigrum. World Journal of Pharmaceutical 

Research 7(8): 418-425.  

77. Lailiyah Nurun Nafiatul, Ibrahim Mutiara Dwirosita, Chunafa Ayu Fitriani, 

Feri Eko Hermanto (2021) Anti-Obesity Properties of Black Pepper (Piper 

nigrum): Completing Puzzle using Computational Analysis. Journal of Smart 

Bioprospecting and Technology 2: 3.  

https://doi.org/10.5281/zenodo.10570746
https://doi.org/10.5281/zenodo.10963801
https://doi.org/10.5281/zenodo.11076471


Swarnajit Dutta / Afr.J.Bio.Sc. 6(10) (2024)                                                                      Page 5724 of 21 
 

78. Bastos Lívia Pinto Heckert, Juarez Vicente, Carlos Henrique Corrêa dos 

Santos, Mario Geraldo de Carvalho, Edwin Elard Garcia Rojas (2020) 

Encapsulation of black pepper (Piper nigrum L.) essential oil with gelatin and 

sodium alginate by complex coacervation. Food Hydrocolloids 102: 105605.  

79. Yuliana Nancy Dewi, Iqbal Muzamal, Muhammad Jahangir, Christofora 

Hanny Wijaya, Henrie Korthout, et al. (2011) Screening of selected Asian 

spices for anti-obesity-related bioactivities. Food Chemistry 126(4): 1724-

1729.  

80. Rani SK, Saxena Neeti, Udaysree (2013) Antimicrobial Activity of Black 

pepper (Piper nigrum L.). Global J Pharmacol 7(1): 87-90.  

81. Taqvi Shyed Intasar Husain, Shah AJ, Gilani AH (2008) Blood pressure 

lowering and vasomodulator effects of piperit al.,ne. J Cardiovasc Pharmacol 

52(5): 452-458.  

82. Damanhouri ZA, Ahmad A (2014) A Review on Therapeutic Potential of 

Piper nigrum L. (Black Pepper): The King of Spices. Med Aromat Plants 3(3): 

161.  

83. Manoharan S, Balakrishnan S, Menon V, Alias L, Reena A (2009) 

Chemopreventive efficacy of curcumin and piperine during 7, 12- 

dimethylbenz[a] anthracene-induced hamster buccal pouch carcinogenesis. 

Singapore Medical Journal 50 (2): 139-146.  

84. Parganiha R, Verma S, Shabnam Chandrakar, Shri Lal Pal, HA Sawarkar, et al. 

(2011) In vitro antiasthmatic activity of fruit extract of Piper. Inter J Herbal 

Drug Res 1: 15-18.  

85. Kunnumakkara AB, Bordoloi D, Padmavathi G, Monisha J, Roy NK, et al. 

(2017) Curcumin, the golden nutraceutical: multitargeting for multiple chronic 

diseases. British Journal of Pharmacology 174(11): 1325-1348. 

86. Shamkuwar PB, Shahi SR, Jadhav ST (2012) Evaluation of antidiarrhoeal 

effect of Black pepper (Piper nigrum L). Asian Journal of Plant Science and 

Research 2:48-53  

87. Hussain A, Naz S, Nazir H, Shinwari ZK (2011)Tissue culture of Black 

pepper  (Piper nigrum L.) in Pakistan. Pak J Bot 43: 1069-1078.  

88. Srinivasan K (2007) Black pepper and its pungent principle-piperine: a review 

of diverse physiological effects. See comment in PubMed Commons below 

Crit Rev Food SciNutr 47: 735-748.  

89. Platel K, Srinivasan K (1996) Influence of dietary spices or their active 

principles on digestive enzymes of small intestinal mucosa in rats. See 

comment in PubMed Commons below Int J Food SciNutr 47: 55-59.  

 


