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ABSTRACT 

Bhut jolokia belongs to the Genus Capsicum and species chinense, which is World famous for its heat content. The plant is native to 
the Northeastern states of India and it is used traditionally in the treatment of various ailments besides using in the culinary dishes 
for flavour. The plant came in limelight when it was announced as the hottest chilli in the World in 2007. The plant has not been 
explored much regarding medicinal activity and very less literature information is available. This review includes the plant 
description, traditional uses, chemical constituents, pharmacological activity of capsaicin and recent researches.  
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INTRODUCTION 

apsicum species are cultivated as vegetable and 
also they are used as condiment crops. They have 
been incorporated into a number of medicinal 

preparations in the ancient literature around the World. 1 
Chilli peppers have been a part of the human diet in since 
7500 BC. It has been found out in archaeological survey at 
sites located in South Western Ecuador that chilli peppers 
were domesticated more than 6000 years ago.2 Portugese 
traders were the first to bring chilli peppers to Asia. 

Beside using chilli peppers in culinary dishes they posses 
medicinal properties which are used in the treatment of 
various diseases. Chilli peppers are widely used in India 
and in the Northeastern Indian states as traditional 
medicine for treatment of various ailments, as well use 
them to increase the taste and flavour of food.  

The Bhut jolokia plant is wonderful gift of nature as its 
fruit is one of the hottest chilli in the World and at the 
same time it possess a pleasant and palatable aroma. The 
“Bhut jolokia” or “Ghost chilli” is second hottest chilli in 
the World. It is also known by other names such as “Naga 
Jolokia” (named after the ferocious Naga warriors of 
passed time), “Bih jolokia” ( Bih means poison) and as 
ghost chilli pepper. "Naga king chilli" refers to the chilli's 
large pod sizewhich was published in the Asian Agri-
History journal. 3 It also known as Naga Morish, Raja 
Mirchi, Dorset naga, Nagahari (its derivative from 
Bangladesh).  In Manipur, the chilli is called Umorok or 
Oo-morok.4  The two term ‘Bih’ or ‘Bhut’ are now used 
popularly in the scientific literature. In the recent years 
the traditional crop of Northeast India is gaining 
importance because it has been reported as one the 
hottest chilli in the World. 

Plant description 

Bhut jolokia mainly belongs to the species Capsicum 
Chinense Jaqc, Family: Solanaceae. The plant grows to a 
height of 57-129cm at 6 months.3 It may even grow taller 

in semi-perennial situation. The leaves have a 
characteristic crinkle look as C.chinense species. Flowers 
are greenish white with a touch of light brown. The 
anthers are blue while the filaments are purple. 3 

Fruits are light green which turn bright red at maturity. 
The fruit posses 4-5 locules and bears about 25-35 slightly 
wrinkled seeds. There are at least three distinct colours 
found in Bhut jolokia like light red, dark red and orange. 3   
The following trends have been recorded such as:  

 Young light green coloured fruits turn orange at 
maturity. 3 

 Young dark green coloured fruits turn dark red at 
maturity. 3 

 Young  green coloured fruits turn light red at 
maturity. 3 

 Young dark  green coloured fruits turn dark chocolate 
at maturity. 3 

 
Figure 1: Picture of Bhut jolokia fruit 
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Cultivation of Bhut jolokia 

The chilli is widely cultivated in Northeastern states of 
India such as Assam, Nagaland, Manipur etc. In Northeast 
India there are two planting time, kharif and rabi. Kharif 
cultivation is mainly done in the hilly states of the region 
which starts in February - March and harvesting is done 
from May-June onwards. As a rabi crop it is grown in the 
plains of Assam during September-October. In North 
eastern state Nagaland the farmers practise Jhum 
cultivation (shifting cultivation) in paddy fields as sporadic 
with summer paddy and also in small homestead garden 
which can be kept for 2-3 years beyond which the fruit 
size reduces. In homestead traditional gardens, the 
farmers prefer to grow the crop in the shade rather in 
sunny places. In Jhum cultivation direct seeding is 
practiced in paddy fields and the peak harvest time is 
between August-September. 3 

Alternatively the cultivation can be done by growing 
seedling in seed bed and then transferring to main bed.3 

The germination time is long which about 150-160 days 
and so the seeds can be treated with fungicides and 
insecticides to avoid damage. During the crop growth 
several diseases are seen such as fungal disease and slow 
wilting.3 The chilli pods are collected when they are bright 
red or orange. The crop can be grown under diverse soil 
and climatic condition from the fact that it is grown in few 
other parts of India and neighbouring countries like 
Bangladesh and Srilanka. It requires well drained sandy 
loam soil, clay loam or laterite soil.  

Traditional uses of Bhut jolokia 

The chilli variety is indigenous to the Northeast region of 
India and it is an important crop of the Northeast India 
but scientifically it has not been explored to its fullest. It 
has also been used conventionally in treating various 
human ailments since time immemorial by the indigenous 
people of the Northeast India. Capsicum species have 
been widely used in Northeastern states of India for the 
treatment of various ailments such as Capsicum annum 
fruits are used for griping pain of the stomach and roots 
are used in asthma. Capsicum frutesens leaves paste are 
applied locally on joints, fruits are used in the treatment 
of tonsillitis, ulcer and dysentery. 

Table 1: Traditional uses of Bhut jolokia3 

Parts of the plant used along with 
mode of administration 

  Disease used for 

Low quantities of the ripe fruit 
consumed orally on regular basis  

Asthma  

Oral consumption of low quantity 
on regular basis of the fruit  

Gastro-intestinal 
abnormalities 

Hot infusions of fruits are applied 
locally (not to be applied on injured 
tissue). 

Toothache and muscle 
pain 

Paste of tender leaves is applied 
locally 

Removal of puss from 
boils 

Paste of leaves is applied locally Arthritis 

Chilli peppers are used as spice in many parts of the 
World because they attribute colour, pungency and 
flavour to food.5 Bhut jolokia is used as food and spice, as 
well as an unexpected remedy to summer.  Besides 
having medicinal uses the fruit is pickled and used for 
flavouring curries. 

Chemical composition 

Capsicum fruits represent a group of five characteristic 
pungent compounds, which are collectively termed as 
capsaicinoids and are produced as secondary 
metabolites by chilli peppers, probably as deterrents 
against certain mammals and fungi. These are named as 
capsaicin, dihydrocapsaicin, nordihydrocapsaicin, 
homocapsaicin and homohydrocapsaicin. Chemically, 
these are acid amides of vanillylamine with C9-C12 
branched chain fatty acid. Capsaicinoids are synthesized 
and accumulated in the epidermal tissue of the placenta. 6 

Capsaicin and dihydrocapsaicin together constitute more 
than 80% of total capsaicinoids content of capsicum. 7 The 
capsaicinoids (mainly capsaicin) content generally 
indicates the hotness or pungency of capsicum (chilli). 
This also ensures the functional as well as nutritional 
quality of capsicum. Biosynthesis of capsaicin depends on 
the gene AT3, which resides at thepun1 locus, and which 
encodes a putative acyltransferase.8 
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Bhut jolokia contains more capsaicin (3-5%) as compared 
to any other Indian chilli. Tiwari et al (2005) studied 
capsicum plants with considerable content of capsaicin 
which drops to 50% if grown in central India rather than 
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Northeastern India. This may be due the climatic factors 
of the region. 9 It has been suggested that the 
geographical and climatic factors could affect the 
capsaicinoids content of capsicum grown in a particular 
geographical location. 10 The capsaicin found in capsicum 
species has been reported to have various 
pharmacological activities and some of the clinical 
applications are as follows: 

Pain reliever 

It has been reported that capsaicin helps in reducing 
inflammatory heat and noxious chemical hyperalgesia 
and pain from rheumatoid arthritis or fibromyalgia. 11, 12 

Cancer prevention  

Studies reveal that Capsaicin represses the growth of 
various malignant cell lines by induction of cycle arrest, 
apoptosis, autophagy and also by the inhibition of cellular 
metabolic activation.11,13-16 It has been found that 
capsaicin was able to block breast cancer cell migration 
and kill prostate cancer cells, and dihydrocapsaicin was 
reported to induce the autophagy in HCT116 human 
colon cancer cells.11,17-19 The metabolites of capsaicin 
(such as the reactive phenoxy radicals) can even attack 
the DNA and trigger the mutagenicity and malignant 
transformation11,20 . 

Cardiovascular activity 

Capsaicin can reduce the incidence of cardiovascular 
diseases by inhibition of platelet aggregation and the 
activity of clotting factors VIII and IX. Capsaicin can pass 
through plasma membrane of platelets and thus alter 
membrane fluidity.11,21-22 It has been reported that 
capsaicinoids have potential beneficial effects on the 
cardiovascular system to treat various cardiovascular 
threats in human beings that include coronary heart 
disease, myocardial infarction, hypertension and 
atherosclerosis.11,23-24 Studies reveal that capsaicin has 
been able to increase the resistance of LDL to oxidation 
by delaying the initiation of oxidation and slowing the 
rate of oxidation.  Consumption of chilli regularly for 4 
weeks can increase the resistance of serum lipoproteins 
to oxidation in adult men and women.11, 25 

Reduction of weight 

Capsaicin was found to reduce body fat accumulation in 
animal experiments as well as clinical studies. The 
antiobesity effect of capsaicin showed that 
thermogenesis and lipid metabolism related proteins 
were markedly altered upon capsaicin treatment. The 
non-pungent CH-19 sweet pepper is responsible for 
weight loss. Studies reveal that body temperature and 
oxygen consumption increase with a single dose of CH-19 
sweet pepper and regular intake of it can promote 
reduction of body weight and oxidation of body fat.11,25  

Gastrointestinal benefits 

Capsaicin-sensitive sensory nerves are also present in 
gastrointestinal system which plays a crucial role in 

maintenance of gastrointestinal mucosa integrity against 
injurious interventions. Capsaicinoids exert either 
beneficial or detrimental effects on gastrointestinal 
mucosa depending on the dose and/or duration of drug 
treatment. 11 

Inhibition of bacterial growth 

It was reported that capsaicin showed an in vitro anti-
H.pyroli against MtzR and MtzS strains, thus treatment 
with capsaicin may be a useful treatment for antibiotic 
resistant strains and for patients who do not wish to take 
synthetic antibiotics. 27 

Antiinflammatory property 

It was found that the effect of capsaicin on the 
production of inflammatory molecules in 
lipopolysaccharide (LPS)-stimulated murine peritoneal 
macrophages showed significant inhibition of production 
of LPS-induced PGE2 in a dose-dependent manner. 
Capsaicin did not affect the COX-2 expression at either 
the protein or mRNA level, but inhibited the enzyme 
activity of COX-2 and the expression of the iNOS protein. 
It was reported that the anti-inflammatory action of 
capsaicin may occur through a novel mechanism, not by a 
VR-1 receptor-mediated one. 28 

Antiplatelet effect  

Capsaicin is a potent inhibitor of platelet aggregation and 
release reaction. Capsaicin has been reported to inhibit 
platelet aggregation and the activity of clotting factors VIII 
and IX, a property which causes reduction of the 
incidence of cardiovascular diseases. Capsaicin can reduce 
the hemolysis of RBCs induced by hydrogen peroxide or 
hypo tonicity. Capsaicin have some membrane stabilizing 
property and this might lead to the interference of the 
activation of phospholipase A2. 29 

Antioxidant activity  

Capsaicin has antioxidant property. The antioxidant 
activity of capsaicin was reported  in the oxidation of 
methyl linoleate (ML) in homogeneous solution, ML 
micelles in aqueous dispersions and also of soybean 
phosphatidylcholine liposomal membrane, and was 
compared to that of alpha-tocopherol (alpha-TOH) which 
is one of the most important antioxidants in vivo.30  The 
antioxidant property of capsaicin can even prevent 
cardiovascular diseases.  

 Hepatoprotective effects 

Capsaicin has shown hepatoprotective activity against 
carbon tetrachloride (CCl₄)-induced liver injury in rats. 31 

Antidiabetic activity 

 Capsiacin is also reported to have antidiabetic activity. 
Antidiabetic effect of caffeine and capsaicin on the blood 
glucose level of obese/diabetic model mice was found to 
decrease the blood glucose level of KK-A(y) 
obese/diabetic mice. 32  
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The pungent principle of Bhut jolokia 

The hotness or pungency is expressed commonly in terms 
of Scoville Heat Units (SHU) with respect to the total 
capsaicinoids content of capsicum. The hot sensation of 
Bhut jolokia is caused by a compound ‘capsaicin’ localized 
mainly in the placenta and the flesh of a chilli fruit. It 
survives both cooking and freezing temperature and 
dissolves in fat.  It is detectable to the human taste buds 
to one part in one million, this powerful alkaloid is 
extracted from chillies as an oleoresin (thick oil). The 
oleoresin is refined into a white crystalline powder which 
is the pure capsaicin. The measurement of heat of a chilli 
was originally done by tasting a dilute solution of chilli 
extract and giving a value to it. In 1902, Wilbur Scoville 
had developed this method and so the heat value was 
expressed as Scoville Units. In Scoville's method, a 
measured amount of alcohol extract of the capsaicin oil of 
the dried pepper is produced, after which a solution of 
sugar and water is added incrementally until the "heat" is 
just barely detectable by a panel of (usually five) tasters; 
the degree of dilution gives its measure on the Scoville 
scale. A sweet pepper or a bell pepper, containing no 
capsaicin at all which has a Scoville rating of zero, 
meaning no heat detectable. 33 The heat of chilli is tested 
using spectrometer or HPLC (High Pressure Liquid 
Chromatograph) to rate the chillies in Scoville units which 
indicate parts per million of capsaicin. The Scoville units 
of pure capsaicin are between 150,00,000-160,00,000.33 

Recent Researches on Bhut jolokia 

Interspecific hybrid 

Bhut jolokia is known as the hottest chilli in the World 
displacing Red Savina until it was superseded by 
the Trinidad Moruga Scorpion in 2012. In 2007, Guinness 
World Records certified the Ghost Pepper (Bhut jolokia) 
as the World's hottest chilli pepper, 400 times hotter 
than Tabasco sauce.  

Bosland and Baral et al reported that it is a naturally 
occurring inter specific hybrid. Interspecific hybridization 
between plant species in nature is a common phenomena 
that allows a species to introgress novel genes from 
another species. With introgressive hybridization, genes 
of one species move into another through the process of 
interspecific hybridization followed by successive 
backcrosses to one of the parents.   

The taxonomic relationship of Bhut jolokia is based on 
RAPD markers which placed Bhut jolokia in a taxonomic 
position between C. chinense and C.  frutencens, Bhut 
jolokia clustering more closely with C.chinense group. The 
average genetic similarity was found to be 0.79 between 
C.chinense and Bhut jolokia which is close to the 0.82 
genetic similarity shared by the C.chinense accessions 
tested. 34 

Antioxidant and anti-inflammatory activity 

Bhut jolokia contains Capsaicinoids which possess 
antioxidant and antiinflammatory activities.  Capsaicin 

and dihydrocapsaicin (DHC) found in Bhut jolokia was 
compared with commonly consumed hot peppers, 
Jalapeno (Capsicum annuum) and Scotch Bonnet 
(Capsicum chinense). The concentration of Capsaicin and 
DHC in Bhut jolokia was 5.36%, which is about 338 and 18 
times greater than in Scotch Bonnet and Jalapeno, 
respectively. For the first time report of the quantification 
of capsaicin and DHC in Bhut jolokia was done, also 
comparison of capsaicinoids content in Bhut jolokia with 
Jalapeno and Scotch Bonnet hot peppers and the COX and 
LPO inhibitory activities of capsaicin and DHC has been 
done. 35 

Capsaicinoids Content 

A comparative study among various chillies found in 
Assam has been reported such as Capsicum annum (Jati 
Jolokia), Capsicum baccatum(Ohm Jolokia), Capsicum 
chinense (Bhut jolokia), Capsicum frutescens (Dhan 
Jolokia, Maam Jolokia, Totta Bias) and Capsicum 
pubescens (Bhikue Jolokia). Amongst of all the 
capsaicinoids content of various chillies, Bhut jolokia 
capsaicinoid content (2.45%) was the highest. Different 
varieties of capsicum with decreasing order of their 
capsaicinoids content are as follows: Bhut jolokia (2.45%) 
> Dhan Jolokia (2.14%)> Maam Jolokia (1.38%) >Bhikue 
Jolokia (0.92) > Ohm Jolokia (0.67%) > Jati Jolokia (0.51%) 
> Totta bias (0.25%). 36 

Priclinical study on the gastric ulcer protective activity 

Evaluation on the ulcer protective activity of the ethanolic 
extract of Capsicum chinense Jacq and Ranitidine on 
aspirin induced gastric ulcer on albino mice were 
performed. The study showed Capsicum chinense Jacq 
has an ulcer protective effect similar to that of 
Ranitidine.37  

CONCLUSION 

Bhut jolokia is known Worldwide for its heat value and 
aroma which is indigenous to the Northeastern states of 
India. Commercialization of the plant had already been in 
the past few years which is good source of income for 
local farmers but the medicinal value of the plant has not 
been scientifically explored thoroughly. Once explored 
thoroughly in respects of medicinal value, it will cut the 
niche in the international market. 
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