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ABSTRACT: 

 
Pineapple is a sub-tropical fruit grown in India, 

Bangladesh, Malaysia, Sri Lanka, Maldives and many 

more. It has a juicy taste and flavour and has been used 

from the historical ages and used for different purposes 

like cardiovascular effects, antianginal, wound healing, 

anticancer, osteoarthritis, antidiarrheal, and anti-aging 

properties. There are different important 

phytoconstituents available in different parts of pineapple 

like root, peel, core, and leaves like flavonoids, 

terpenoids, glycosides, carbohydrates, amino acids, and 

many more. Most important is Bromelain which is a very 

good enzyme having proteolytic activity, burn wound 

healing activity, and good digestive properties. Due to 

enormous uses in versatile pharmacological profiles, 

there are numerous formulations that have also been 

discovered. These formulations are overcoming the side 

effects of synthetic drugs and playing a crucial role in 

herbal drug technology. Bromelain is a complex enzyme 

and different amino acids are present in it. Many 

researchers are trying to isolate and are trying to establish 

unknown pharmacological activity. The pineapple is a 

magic fruit and many more are yet to be discovered. 
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1. INTRODUCTION 

 

A tropical fruit, pineapple is a member of the Bromeliaceae family. It is mostly consumed raw 

but can also be processed into juice, drinks, jams, and jellies (1). The Ananas comosus is a  

herbaceous perennial that may reach heights of 1.0 to 1.5 meters (3.3 to 4.9 feet), while it can  

occasionally reach much higher heights. The plant itself is visually striking, with a short, stocky 

stem and stiff, waxy leaves.When it blossoms, the separate fruits of the flowers come together 

to form a pineapple. Commercial growers "Following the first fruit, the main stem's leaf axils  

produced side shoots, which are known as suckers by Commercial growers (2).Pineapple is 

one of the most beneficial fruits for producing value-added compounds such antioxidants, 

organic acids, bromelain, and phenolic compounds, according to its physicochemical makeup 

and nutritional value.(3). Pineapple stems are the source of the potent chemoresponsive 

proteolytic enzyme bromelain. It is isolated and purified using a variety of techniques and 

contains several thiol endopeptidases. Though scientists have also shown that it has 

antibacterial and anticancer properties, it is most typically utilized as an anti-inflammatory 

medication.(4) 

 

Kingdom Plantae 

Clade Tracheophytes 

Clade: Angiosperms 

Clade: Monocots 

Clade: Commelinids 

Order Poales 

Family Bromeliaceae 

Subfamily Bromelioideae 

Genus Ananas 

Species comosus 

 
Pineapple: A Brief Historical Overview 

It's vital to give a little historical recap before getting into pineapple's pharmacological 

properties. The scientific name for pineapple is Ananas comosus, and it has long been used in 

traditional medical systems for medicinal purposes. Pineapple was employed as a medicine by 

ancient societies like the Mayans and Native Americans. 

They utilized pineapple to treat a variety of illnesses because it had anti-inflammatory and 

digestive qualities. In recent years, modern scientific research has validated these traditional 

claims and uncovered additional pharmacological activities of pineapple(5). 

Pineapple exhibits significant antioxidant activity due to its high content of vitamin C and other 

antioxidants. These antioxidants neutralize the free radicals which are harmful for our body, 

reducing oxidative stress and potential damage to cells and tissues. Moreover, pineapple 

contains a variety of polyphenolic compounds and flavonoids that contribute to its antioxidant 

activity(6). The antioxidant activity of pineapple has been demonstrated in various studies. For 

example, a study conducted by Das et al. investigated the antioxidant potential of silver 

https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Vascular_plant
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nanoparticles synthesized using the outer peel extract of Ananas comosus(7).The results  

showed that the pineapple peel extract exhibited strong antioxidant activity, indicating its  

potential as a natural antioxidant source. 

Dyslipidemia Effects of Pineapple Pineapple has been studied for its potential anti-obesity and 

anti-dyslipidemia effects(8).One study conducted by Kondo et al. explored the effects of  

pineapple extract on obesity in high-fat diet-induced obese mice. The study found that 

treatment with pineapple extract resulted in a reduction in body weight, fat accumulation, and 

plasma lipid levels. Furthermore, pineapple extract was shown to improve glucose tolerance 

and insulin sensitivity in the obese mice. 

Pineapple possesses potent anti-inflammatory activity, attributed to the presence of bromelain, 

a complex mixture of enzymes. Bromelain has been extensively studied for its anti- 

inflammatory effects and has shown promise in various inflammatory conditions. 

 

Pharmacological Activities of Pineapple peels 

Pineapple peels, the discarded outer layer of the pineapple fruit, have gained attention in recent 

years for their potential pharmacological activity. Various studies have indicated that pineapple 

peels possess several pharmacological properties, including antioxidant, anti-inflammatory, 

antimicrobial, and anticancer activities. These activities can be attributed to the presence of 

bioactive compounds such as phenolic compounds, flavonoids, vitamins, and enzymes in 

pineapple peels. 

 
Antimalarial activity: In the Traditional medicine system, pineapple peels are a well-known 

component(9). From the traditional knowledge, the application of Pineapple peels either in  

isolation or conjugated with other medicinal plants used for the treatment of malaria, 

Autoimmune disease like Rheumatoid arthritis, gastric problem and fever like typhoid(9). 

 
Antioxidant activities: Pineapple peels have been found to possess antioxidant activity(35).  

Pineapple peels with ethanol show highest antioxidant activity instead of methanolic 

extract(36). Ananas comosus peels contain various phenolic compounds such as catechin,  

epicatechin, gallic acid, ferulic acid which are responsible for antioxidant activities(10). These 

compound are also liable for inhibitory effects pineapple peels extract opposed both gram(-) 

bacteria(Salmonella typhimurium, E.coli) and gram(+)bacteria(Staphylococcus aureus, 

Bacillus cereus)(37) 

 
Antirheumatic activity: Pineapple peels with methanol extract also exhibit anti- rheumatic 

activity(10). In a study, by lowering the levels of prostaglandin PGE2 and CRP in the serum 

of arthritic rats and raising the level of the level of SOD, CAT, and GPx in the liver, kidney,  

and spleen, pineapple peels demonstrate their anti-rheumatic properties(31). 

 
In memory impairment and alcohol induce toxicity: Additionally, Ananas comosus fruit 

peel extract has been evaluated for its potential to mitigate memory impairment, anxiety-like 

behavior and oxidative stress resulting from a high-fat diet in rats (11). The methanolic extract 

of pineapple peels under alcohol-induced oxidative stress has been shown to positively 

modulate lipid peroxidation, catalase activities, and liver biomarker levels of blood plasma,  

indicating its protective potential in the management of alcohol-induced toxicity(12). 

 

Antimicrobial activity: According to a study, AgNPs synthesizing using pineapple peels 

extract has shown antimicrobial activity. Ions of metallic silver are highly reactive in nature 

when it is ionized in water. By the electrostatic interaction force metallic silver ions interact 
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with the microorganism and generate reactive oxygen species(ROS). This can lead to rupture  

of the cell wall of the microorganism(34). 

 
Pharmacological Activities of Pineapple stem 

Pineapple stem is known for its culinary uses, but recent research has also highlighted its  

pharmacological potential(13).Bromelain is a multiple endopeptidase of thiol which is derived 

from the pineapple stem or fruit(14). 

 
Antifungal activity: The antifungal properties of pineapple stem have been shown against a 

range of fungal infections, including as Pythium sp., Fusarium verticillioides, Fusarium 

oxysporum, and Fusarium proliferatum(38,39,40). Stem bromelain poses strong antifungal 

activity to protect the plant from phytopathogen and its possible application as a crop protective 

agent(15). Furthermore, it has been shown that pineapple stem waste obtained during the 

production of bromelain has moderate bioactivities against fungal development, maybe as a 

result of the presence of benzoic acid(41). 

 
Anti-cancer activity: Bromelain, a proteolytic enzyme found in pineapple stems, has been 

found to have anticancer properties and may be used as a therapeutic agent. Research has 

demonstrated that the stem of the pineapple, or bromelain, has antitumoral properties and  

suppresses the proliferation of many types of cancer cells, such as HeLa cells for cervical  

cancer, U251 cells for glioblastoma, Caco-2 cells for colon adenocarcinoma, A2780 cells for 

ovarian cancer, and HT29 cells for colon cancer. (42,43,44,45). Studies have shown that  

bromelain inhibits the growth of cells, increases apoptosis, and downregulates signaling 

pathways including Akt and ERK that are important in the progression of cancer(46). In 

colorectal cancer cells, bromelain has antiproliferative and proapoptotic activities. It also has  

chemopreventive effects on colon carcinogenesis in vivo(16). 

Anti-inflammatory activity: According to a study Stem bromelain inhibits the intestinal 

motility and it can be used as lead compound of a drug development which can control the 

intestinal motility in diabetes and inflammation(17). Pineapple stem residue contains Feruloyl 

Oligosaccharide Ester which shows anti microbial activity(18). 

 
Pharmacological Activities of Pineapple(Fruit): 

The tropical fruit pineapple is known for its distinct scent and sweet flavor. It also poses various 

pharmacological activities that significantly increase our health benefits. 

 
Anti-inflammatory activity: Pineapple consists of an enzyme called bromelain, which 

exhibits anti-inflammatory properties. Bromelain reduces inflammation by inhibiting a variety 

of pro-inflammatory molecules, such as prostaglandins and cytokines(19). These anti- 

inflammatory properties make pineapple a potential therapeutic option for conditions 

characterized by inflammation, such as arthritis and sinusitis. 

 
Anti-tumor activity: Bromelain shows antitumor activity as bromelain exhibit 

immunomodulatory activity by increasing the damage immune cytotoxicity of monocytes 

against tumor cells and stimulate the release of various cytokines such as TNFα, interleukin  

(Il)-1β, Il-6, and Il-8(20). It has been shown that bromelain also reduces the adverse effects of 

a variety of antibiotics. Bromelain is used in the treatment of burns, infection in the skin as well 

as vaccine preparation(20). 

 
Antioxidant activity: Bromelain extract with methanol contains protein, terpenoids, 

carbohydrates, lipids, peptides and amino acids(24). It showed highest antioxidant activity and 
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provided a protection of our human body from disease induced by free radicals without any  

side effects(21,22.). By reducing the oxidative chain reaction, antioxidants reduce the oxidative 

stress(22). 

 

Anti-platelet activity: By in-vitro and in-vivo analysis showed that administration of 

bromelain enzymes prevents aggregation of blood platelets and reduces the angina 

pectoris(23). Platelet aggregation was inhibited by the purified bromelain extract, with an 

aggregation percentage of 49.70% and an inhibition percentage of 46.89%(47). Furthermore,  

in vitro, the pure bromelain demonstrated antiplatelet activity with a percentage of inhibition  

of 77.994% and a percentage of aggregation of 20.892%.Moreover, research on bromelain that 

was separated from pineapple core revealed that it can lengthen the bleeding period, suggesting 

that it may have antiplatelet properties(48). According to these results, bromelain from 

pineapple may have antiplatelet properties and be used medicinally to stop platelet aggregation. 

Hepatoprotective activities: It has been found that pineapples possess hepatoprotective 

activity.In rats fed a high-cholesterol diet, daily pineapple consumption has been proven to 

lower weight growth, blood lipid profiles, and cardiac risk factors(49). In rats given a high- 

cholesterol diet, pineapple fruit consumption has also been shown to enhance vascular function 

and decrease hepatic steatosis(50). 

 

Antidepressant activities: In rats given a high-cholesterol diet, pineapple fruit consumption 

has also been shown to enhance vascular function and decrease hepatic 

steatosis(51).Additionally, pineapple juice prevented the hypothermia brought on by reserpine, 

confirming the antidepressant properties of the fruit(52).Furthermore, pineapple juice 

decreased malondialdehyde (MDA) levels and suppressed the activity of monoamine oxidase 

(MAO) enzymes, indicating its potential to regulate neurotransmitter levels and oxidative 

stress, both of which are linked to depression(53). 

 
Miscellaneous activity: 

● It has been shown that bromelain also reduces the adverse effects of a variety of antibiotics. 

● Bromelain is used in the treatment of burns, infection in the skin as well as vaccine 

preparation(20). 

● According to a study bromelain is used in the treatment of ulcerative colitis(23). 

● Different ethnobotanical studies state that pineapple juice is used to control the birth and 

fertility by the Indian people(24). 

● Crude bromelain has an antibacterial activity particularly against the E.coli and Streptococcus 

pyogenes(25). 

● Pineapple contains Vit B or Thiamine which allows our cell to transform the carbohydrate 

into ATP(26). 

● Manganese is found in pineapple which is essential for our body for the development of 

bone(26). 

● One of the common sources of alpha-hydroxy acids is pineapple which is used in various 

skin creams for the treatment of wrinkles(26). 

 

Pharmacological activity of Pineapple leaves: 

Antioxidant activity: Pineapple leaves have also been found to possess pharmacological 

properties. An antioxidant is a molecule that stops the free radical chain reactions which can  

cause damage to cells. According to a study pineapple leaf extract with ascorbic acid shows  

antioxidant activity(27). Pineapple consists of non enzymatic antioxidants such as Vit E, Vit 

C, Carotenoids and polyphenol (29). 
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Anti-Inflammatory activity: Pineapple leaf extract possessed notable inhibition of the 

denaturation of protein and proteinase activity(28). It also restrained the secretion of TNFα, 

prostaglandin and interleukin-1β. For that reason it was identified that pineapple leaf extract 

shows anti-inflammatory activity(28). 

 
Absorption promoter: Pineapple leaf extract rich with a variety of phenolic acid such as 

caffeic acid and p-coumaric acid. A study suggests that this phenolic acid has better absorption 

properties under an acidic environment as well as being fully absorbed into the whole 

intestine(30). It can be incorporated into sustained release formulation to improve the 

absorption(30) 

 
Pharmacological activity of Pineapple roots: 

Antioxidant activity: The antioxidant activity of the pineapple roots exhibit due to the 

presence of flavonoids and phenolic compounds(32). These compounds scavenge free radicals 

and protect cells from oxidative damage. 

 

Antimalarial activity: In addition, pineapple roots have shown weak antimalarial activity 

against Plasmodium berghei in mice(33). Furthermore, pineapple roots have demonstrated 

potential as an immune stimulant, suggesting their use in relieving the symptoms of malaria. 

 
Anti-rheumatic activity: Pineapple roots have shown activity against rheumatoid arthritis. 

Studies have indicated that pineapple roots possess inhibitory activities against Cox-2 and 

PGE2, which are involved in the pathogenesis of rheumatoid arthritis. 

 
2. CONCLUSION 

 

Pineapple has pharmacological activity that makes it a promising candidate for more study and 

investigation in the field of natural medicines. This includes its antioxidant capacity, anti- 

inflammatory effects, anti-diabetic activity, and anti-cancer capabilities. The primary 

pharmacological or biological effects of Ananas comosus, or pineapple, and its variants were  

summarized in this review study.The review articles focuses on each and every parts of 

pineapple's and their specific pharmacological actions, emphasizing its capacity to act as an  

antioxidant, as well as its anti-inflammatory, anti-microbial, anti-cancer, and hepatoprotective 

qualities. 
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