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ABSTRACT
India is the world's largest producer, consumer and exporter of chili peppers. It is one of the important
commercial crops and a major constituent of Indian diet. It has green color and attain red color on ripening.
Chili peppers produces alkaloid compound, capsaicinoids, responsible for the hotness. Chili also contain
carotenoids, phenols, foliates and oxidative product which show many biological activities in the human
body. It is a good source of minerals like iron, magnesium and potassium, vitamins like A, C, B, E and P and
dietary fibers. The nutrient values of Chili depend upon the variety and their stages of maturity. Chili has
nutritional values, antimicrobial and pharmacological properties. Chili have many biochemical and
pharmacological properties like antioxidants, anti-inflammatory, antiallergenic and anti-carcinogenic. Chili
is used in the pharmaceutical industry because of its pharmacological properties. Chili plays important role
to increase immunity, anti-ulcer, analgesic, anti-inflammatory, and anti-hemorrhoid agent. The extracts of
Chilli are used to alleviating the pain of arthritis, headaches, burns and neuralgia. It have the power to boost
immune system and lower cholesterol, effective in heart disorders. This is the advance study to made a
review of chili focusing mainly on its nutritional phytochemical, pharmacological and antimicrobial and
clinical uses.
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INTRODUCTION
Chili pepper, one of the most important
contributed antimicrobial property[15]. The pungency
commercial crops of India. It is grown almost throughout
(hotness) of the chill is present in the inner membrane
the country accounts 25% of the world production[1].
placenta of the chili and is measure in Scoville scale. The
There are more than 400 varieties of chilli available all
different varieties of chili belonging to the common of
over the world, different varieties and stages of maturity
species: Capsicum annum, Capsicum frutenscens, Capsicum,
also have great influence on their pungency, size, shape
Capsicum pubescens, Capsicum baccatum.
and colors[2,3]. Chili pepper is the first in Asia and the
Kingdom- Plant, Division- Magnoliophyta, Classfourth important vegetable crops of the world. The world
Magnoliopsida, Order- Solanale, Family- Solanaceae,
production approximately 122.34 million tons of fresh
Genus- Capsicum. Capsicum are herbaceous or semichili and 2.8 tons of dry Chilli[4]. Chili pepper is a very
woody annuals or perennial plant. The leaves are dark
remunerative spice crop of the Indian subcontinent and
green on the upper surface and pale green on the lower
occupies an area of about 0.81 million hectare[5]. Capsicum
surface. The flowers are small, white and borne singly or in
is a genus of plant under the family of Solanaceae, and has
clusters of 2 or 3 in the axils of the leaves. The fruits are of
variety of names according to their size, location and type.
different shapes and sizes depend upon the variety of
Chili pepper is the third most important crop of family
plant. Botanically Chili pepper is known as Capsicum
sloanaceae after potato and tomato. Most commonly used
frutescens.capsicum annuum. The world’s hottest chili
names are chili, bell, red, green or just called as pepper,
“Naga Jolokia” is cultivated in Tezpur, Assam. It is
having high content of vitamin C and total soluble
generally recommended that 4-8 weeks old seedlings are
phenolics than other vegetables[6,7]. Capsicum, is the only
transplanted when they are about 15-24 cm in height.
crop that produce alkaloid compound called capsaicinoids,
Flowering takes place 45 to 60 days after transplanting.
responsible for the hot test. Capsaicinoids are important
Yield continues for about 3 months depending upon
constituent effective for neurology used in the
environmental conditions. The studies show that both
pharmaceutical industry[8]. Peppers contain carotenoids,
growth and yield of Chillies are influenced by different
Vitamin C, phenols, vitamin C, foliates and oxidation
aged chilli seedlings [16]. Chili grows best at 20–30°C and
product (dehydroascorbic acid), has many biological
growth and yields suffer when temperatures exceed 30°C
activities in the human body due to its antioxidant
or drops below 15°C. Chili prefers warm and humid
properties. [9-11].The nutrient values of peppers depend
climate. According to Ayurveda, Chilli has many medicinal
upon the variety and their stages of maturity[12]. Peppers
properties such as stimulating good digestion, natural pain
have many biochemical and pharmacological properties
killer to relieve pains. The extracts of chili peppers are
like antioxidants, anti-inflammatory, antiallergenic and
used for alleviating the pain of arthritis, headaches, burns
anti-carcinogenic activities[13,14]. In addition, peppers also
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and neuralgia. It is also claimed that they have the power
peppers are rich in vitamin C, Vitamin C stimulate immune
to boost immune system and lower cholesterol.
system and heal cellular damage. Dried chillies are very
high in vitamin A. Red chillies are the great source of βVitamins & Minerals
carotene. On drying, Chili loses most of its vitamin C and
According the National Institute of Nutrition,
increases vitamin A content by 100 times. Vitamin A is a
Hyderabad[17] Chili peppers are the good source of
powerful anti-oxidant and anti-inflammatory agent.
vitamins and minerals. Chili peppers have many
components for which it is consider as a food. Fresh Chili
Table 1: Constituents of Chili [per100g]
Parameters

Chillies Dry

Chillies Green

Moisture

10.000 gm

85.700 gm

Protein

15.000 gm

2.900 gm

Fat

6.200 gm

0.600 gm

Minerals

6.100 gm

1.000 gm

Fibre

30.200 gm

6.800 gm

Carbohydrates

31.600 gm

3.000 gm

Energy

246.000 K cal

29.000K.gm

Calcium

160.000 mg

30.000 mg

Phosphorus

370.000 mg

80.000 mg

2.300 mg

4.400 mg

Carotene

345.000 μg

175.000 μg

Thiamine

0.930 mg

0.190 mg

Riboflavin

0.430 mg

0.300 mg

Niacin

9.500 mg

0.900 mg

Vitamin C

50.000 mg

111.000 mg

Sodium

14.000 mg

-

Potassium

530.000 mg

-

Phytin Phosphorus

71.000 mg

7.000 mg

Magnesium

--

272.000 mg

Copper

--

1.400 mg

Manganese

--

1.380 mg

Molybdenum

--

0.070 mg

Iron

Zinc

-1.780 mg
Source: National Institute of Nutrition, Hyderabad (2012)
Chili peppers is rich in vitamins A and C content, 6
Chemical Constituents
times more than an orange fruit. Chili pepper also contains
Chili pepper comprises of number of chemical
vitamins B2, B6, Riboflavin, niacin, folate and vitamin E.
such as capsainoids, flavoinoids, carotenoids, steroids,
High content of Vitamin C prevent respiratory infections
steroidal glycosids, polyphenol and macronutrients.
and strengthen the immune system. Vitamin A is needed
Capsaicinoids
for good vision and healthy immunity. On drying, vitamin
Chili pepper contain five compounds, which are
A content of chili peppers increases 100 times. Studies
collectively known as capsaicinoids. These compounds are
show that antibacterial action of chili pepper prevent
produced as secondary metabolites by chilli peppers.
stomach ulcers by killing ulcers causing bacteria. Chili has
These are named as capsaicin, dihydrocapsaicin,
a very beneficial effect on the circulatory system as it
nordihydrocapsaicin, homocapsaicin and homohydrocounteract on cholesterol build up and reduces platelet
capsaicin, nornordihydrocapsaicin[18]. Chemically, these
aggregation, thus reducing the risk of heart attacks and
are acid amides of vanillylamine with C9-C12 branched
strokes. Chili pepper is a good source of potassium,
fatty acid chain. Their molecules structure differ only in
manganese, iron and magnesium as well as a macro
the saturation of the acyl group[19,20]. Capsaicinoids are
nutrients: ½ cup of chili pepper contain 1.5 g protein, 7.1 g
synthesized and accumulated in the epidermal tissue of the
carbohydrates and 1.1 g fiber.
placenta of chili pepper[21]. Capsaicin and dihydrocapsaicin
together constitute more than 80% of total capsaicinoids
content of Chili pepper[22]. The capsaicinoids are mainly
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capsaicin content provide pungency to chili pepper.
Biosynthesis of capsaicin depends on the gene AT3[23]. The
quantities of capsaicinoids and capsaicin in Chili pepper
varies according to soil and climatic condition. Capsaicin
(Trans-8-methyl-N-vanillyl-6- none amide) is a crystalline,
lipophilic, colorless and odorless alkaloid with the
molecular formula C18H27NO3. Its molecular weight is
305.40 g/mol, and it is fat-, alcohol- and oil-soluble.
Capsaicinoids are synthesized naturally in the placenta of
chili fruits from enzymatic condensation of vanillylamine
and different-sized fatty acid chains which are elongated
by a fatty acid synthase. Capsaicinoids are important for
food and pharmaceutical industries. Number of studies are
available on chemical, enzymatic synthesis and tissue
culture of chili pepper[24,25] Capsaicinoids have a wide
variety of biological and physiological activities which can
performed different functions such as antioxidants,
anticarcinogenics, promotion of energy metabolism and
suppression of fat accumulation and anti-inflammatories
[26]. Due to the irritation the use of these molecules are
limited.
Amino acids
Tryptophan, lysine and phenylalanine are the
essential amino acid for the human being that cannot be
synthesized therefore must be supplied in diet. Theses
amino acids are present in chili pepper.
Carotenoids and Flavonoids
Chili pepper are rich in carotenoids. These
carotenoids are alpha carotene, beta lutein and zeaxanthin.
[18] The carotenoids have strong antioxidant properties
that protect against cancer. Red chillies are a good source
of beta-carotene. A single pod contains a full day’s supply
of beta-carotene which makes the chilli an invaluable food
to fight against cancer and heart disease. Total flavonoids
present in green chili are 83.5 mg/kg of dry Weight. They
include myrecetin, luteolin, both flavones and flavonone
glycoside conjugates.[27]
STEROIDS AND STEROIDAL GLYCOSIDES
Chili pepper has lanostenol and lanostenol as
steroids. Capsicosides A, D and proto-dega Lactotignin are
steroidal glycosides present in Green Chilli.[18]
PHARMACOLOGICAL PROPERTIES
Chili pepper may prevent cancer, heart disease,
stroke, blood clots, obesity, high blood pressure, high
cholesterol, bronchitis, emphysema, coughs and colds and
stomach ulcer. Chilies are also said to be good for kidneys,
spleen, pancreas, lungs and heart. About 12% of chilli is
comprised of capsaicin used as medicinal compound.
Although the precise role of capsaicin is not fully
understood, current evidence suggests that capsaicin
relieves neuralgia pain by depleting and preventing
accumulation of substance P (Principal chemo mediator)
in peripheral sensory neurons. Substance P is thought to
be the principal chemo mediator of pain impulses from the
periphery to the central nervous system. Initial release of
substance P from sensory neurons is believed to be
responsible for burning sensations experienced by some
individuals.

Natural Pain Killer
Capsaicin, the active ingredient of green chili, acts
as a selective agonist for the transient receptor potential
vanilloid selective agonist for the ingredient receptor
potential vanilloid (TRPVI) receptor present on afferent
neurons [18]. These receptor are found to be responsible for
analgesic effect. Capsaicin is recognized as a treatment for
osteo-artritic pain[28]. Capsaicin can be applied as cream or
plaster, helps in reducing back pain[29]. Capsaicin also has
benefits in headaches, including migraine headaches [30]. It
can also be used to treat the pain associated with
cancer[31]. Those effects depend on the chronic activation
of something called the transient receptor potential
vanilloid 1 (TRPV1) channel found in the lining of blood
vessels. Activation of the channel leads to an increase in
production of nitric oxide, a gaseous molecule known to
protect blood vessels against inflammation and
dysfunction, Zhu explained. Capsaicin (an active ingredient
in many commercial pain medications) is a natural
painkiller that provides pain relief from arthritis and
diabetes, and can alleviate headache, and joint pain.
Capsaicin blocks substance P, part of the body’s pain-and
inflammation chemistry.
In response to the burn, our brain secretes
endorphins, the body’s natural pain relievers (their painrelieving effect is similar to that of morphine) and uplifting
chemicals. Medically, it is one of the most powerful local
pain relievers available and is regularly used to treat the
pain of arthritis, shingles, toothache and surgery scars.
Ointments and lotions with capsaicin are also used as an
external remedy for nerve pain and itching. Capsaicin acts
as TRPVI receptors. This receptors is a nonselective, ligand
operated cationic channel located primarily in the small
fibers of nociceptive neurons. It is also broadly distributed
in tissue of the brain, bladder kidneys intestines
keratinocytes of epidermis, glial cells, liver and polymorph
nuclear grranulocytes, mast cells, and macrophage. This
channel can be regulated and activated by endogenenously
released endovanilloids and diverse exogenous stimuli
including chemical agonists as capsaicin, olvanil and
resiniferatoxin, identified as TRPVI agonists. The TRPVI
contains a heat - sensitive subunit responsible for the
burning sensation caused by capsaicin to TRPVI increase
intracellular calcium, triggering release of neuropeptides
such as substance P and the calcium gene – related peptide
(CGRP)[32]. Contact between capsaicin and sensory
neurons produce a localized heat sensation. Topically, it
acts primarily on sensory -C fibers to cause depletion of
substance P from the nerve terminals[33]. This mechanism
has served as a base for studies of the structure –activity
relationship, which are aimed at development of new
synthetic ligands for the TRPVI. Capsaicin’s effects in the
nervous system are not exclusively analgesic. Capsaicin
also promotes the release of somatostatin, CGRP and
endotheline.[34]
Immunity Booster
Chili pepper contains high amounts of beta carotene vitamin A and vitamin C, Which help in building
immune system of the body. Its active ingredient capsaicin
also boosts the defense mechanism of the body. [35]
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Cardiovascular
Chili pepper (capsicum frutescens) reduces blood
cholesterol, triglyceride levels platelet aggregation[35].
Thus, it lowers the risk of heart attack, stroke and
pulmonary embolism. Chili pepper prevents the deposition
of fats along blood vessel walls caused by free radicals,
which the first step in the development of
atherosclerosis[36]. It lower blood pressure and heart rate
[37]. Capsaicin can reduce the incidence of cardiovascular
diseases by inhibition of platelet aggregation and the
activity of clotting factors. Capsaicin can pass through
plasma membrane of platelets and thus alter membrane
fluidity[38,39]. 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[38]. Studies report that
capsaicin has been able to increase the resistance of LDL to
oxidation y 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[38,36]. Polyphenol
obtained from Chili pepper showed anti-oxidant and
vasodilator effects[40].
Anti-inflammatory agent
Capsaicin is a potent inhibitor of substance P, is a
neuropeptide associated with inflammatory processes[41].
It reduces the inflammation by stimulating the blood flow
of that area. Capsaicin reduced paw inflammation in
animals and delayed the onset of arthritis[42]. Chili pepper
also protects lung tissues owing to its anti-inflammatory
action.
Gastro Protective Agent
Chili pepper provides protection against
developing stomach ulcer by killing ingested bacteria. Chili
increase the secretion of mucus and protective buffer
solution in stomach[42]. Capsaicin possesses antibacterial
property particularly against the bacteria H.Pyroli, a
causative agent of stomach ulcer[43]. The studies have
shown that capsaicin sensitive sensory nerves are involved
in a local defense mechanism against gastric ulcer.
Capsaicin-sensitive sensory nerves are also present in
gastrointestinal system which plays a crucial role in
maintenance of gastrointestinal mucosa integrity against
injurious interventions. Capsaicin sensitive sensory nerve
get stimulation by chili at low concentration [44].
Capsaicinoids exert either beneficial or detrimental effects
on gastrointestinal mucosa depending on the dose and/or
duration of drug treatment [38].
Anti-rhinitis
Sinus passage opens by releasing allergens from
the nose, eating chilli enhances nasal secretion, provide
relief from congested nose. It is also an ingredient of nasal
sprays effective in relieving allergies and sinus problem
like allergic rhinitis[45]. As it possesses anti-inflammatory
activity.
Anti-Obesity
Chili pepper is a thermogenic agent. It increase the
process of heat production. Oxygen consumption is also
enhanced after eating chili pepper. Obesity cause

metabolic deregulation, hyperglycemia, hyperlipidemia,
insulin resistant diabetes and fatty liver disease[46]. In
obese people, diet containing chilli pepper significantly
lowers the amount of insulin required to reduce blood
sugar levels. Furthermore, it reduce LDL cholesterol levels
and thus, helps in reducing weight. 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. [38,36]
Enhancement of Insulin Sensitivity
Chili pepper contains antioxidants, vitamin C and
carotenoids which are thought to be useful in insulin
regulation.[18] Vitamin C decrease the chronic inflammation
in the body by combating free radicals, which are
precursor of diabetes. [47]
Anti Cancer
According to American institute for Cancer
Research noted that Chili pepper is a promising anticancer
agent. Capsaicin profound anti proliferate effect on human
prostate cancer cell in culture. The underlying mechanism
of action for the anticancer effect of chili appears to be
related to i)Triggered suicide of primary types of prostate
cancer cell lines ii) Retarded expression of prostate –
specific antigen (PSA) iii) Inhibition of PSA transcription
resulting in rapid fall of PSA levels[48]. iv) Disruption of
mitochondria of the cells a study was conducted on mice,
they were given capsaicin in the diet for 16 months. They
had a reduced appetite, and their tumor rates were
generally lower, particularly liver cancer [49]. Another
research showed that orally administered capsaicin reduce
pancreatic tumors in mice[8]. It was also observed that
Capsaicin may alter the way of cancer-causing
chemicals[50]. The cytochromes (live enzyme) may increase
the cancer-causing properties of certain chemicals like
vinyl carbonate, aflatoxin, several nitrosamines enzyme
and benzopyrine. Capsaicin inhibits these enzymes
(cytochromes) and prevent from cancer[51]. Various study
report that Capsaicin represses the growth of various
malignant cell lines by induction of cycle arrest, apoptosis,
dihydrocapsaicin was reported to induce the autophagy in
HCT116 human colon cancer cells and also by the
inhibition of cellular metabolic activation [38,52,53]. It has
also been found that capsaicin was able to block breast
cancer cell migration and kill prostate cancer cells [54,
55].The metabolites of capsaicin (such as the reactive
phenoxy radicals) can even attack the DNA and trigger the
mutagenicity and malignant transformation [38,56].
Anti–epileptic: Animai studies provide evidence for the
antiepileptic potential of Chili pepper [57].
Inhibition of Bacterial Growth: It was reported that
capsaicin showed an in vitro growth inhibition against
MtzR and MtzS strains. The capsaicin could be a useful
treatment for antibiotic resistant strains and for those who
do not want to take synthetic antibiotics[58]. According to
the U.S Food and Drug and Administration (FDA), there are
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several food-borne pathogens that are of concern and
harmful to the general public particularly harmful to
pregnant women. The well-known foodborne pathogens
are Bacillus cereus, Bacillus subtilis, Enterobacter aerogenes
and Pseudomonas aeruginosa[59]. Capsaicin having the
properties to kill these food borne pathogens.
CONCLUSION
Chili pepper is an important integral of Indian
food. A small Chili pepper fruit provides lots of vitamins: A,
C, B2, B6, E and minerals. Capsicum, is the only crop that
produce alkaloid compound, responsible for hotness.
Capsaicinoids are important constituent effective for
neurology, used in the pharmaceutical industry. Chili
pepper has pharmacological properties such as anticancer,
antinflammatory, antioxidant, antihemorrhoidal, antiobesity, gastro protective, antipyretic, analgesic and
provide relief from rhinitis sinusitis, migraine, diabetes
and arthritis. The small amount of chili in our daily diet
provide plenty of health benefits.
REFERENCES
1. S. Chandra Nayaka, A.C. Udaya, S.R. Shankar
Niranjana, H.S. Prakash, Mortensen, CN Anthracnose
disease of chilli pepper. Asian Seed Health Centre
Technical Bulletin : 2009; 1-13.
2. J. Kanner, H.Mendel and P.Budowski, Carotene
oxidizing factors in red pepper fruits (Capsicum
annuum L.): Peroxidase activity. J Food Sci, 42(6),
2006; 1549–1551.
3. K.Sanatombi and G. J.Sharma, Capsaicin content and
pungency of different capsicum spp. cultivers Notulae
Botanicae Horti Agrobotanici Cluj-Napoca., 36(2):
2008; 89-90.
4. Indian horticulture data base (nhb.gov.in/areapro/NHB_Database_2015.pdf).
5. R. T. Suthin and D. Christopher, Effect of Bio-control
agents and Fungicides against ColletotrichumV
capsici causing Fruit Rot of Chilli. Annu Rev Pl Prot.
Sci., 17,2009, 143-145.
6. A.Kumar and S. Subba Tata, Ascorbic acid contents in
chili peppers (Capsicum L.): Not. Sci. Biol., 1(1), 2009,
50–52.
7. Y.L. Zhuang, L.Chen, J.X.Cao, Bioactive compounds in
chilli peppers (Capsicumannuum L.) at various
ripening stages: Journal of Functional Foods,4,2012,
331-338.
8. M. Hayman and P.C.A. Kam, Capsaicinoids content
and proximate composition of Mexican chili peppers
(Capsicum spp.) cultivated in the State of Chihuahua:
Current Anaesthesia & Critical Care, 19, 2008, 338343.
9. S.Chatterjee, Z. Niaz, S.Gautam, S. Adhikari, P.S.
Variyar and A. Sharma, Antioxidant activity of some
phenolic constituents from green pepper (Piper
nigrum L.) and fresh nutmeg mace (Myristica
fragrans): Food chemistry, 101 (2), 2007, 515-523.
10. F.Conforti, G.A.Stati and F.Menichini, Chemical and
biological variability of hot pepper fruits (Capsicum
annuumvar. acuminatum L.) in relation to maturity
stage: Food Chemistry, 102(4), 2007, 1094-1104.

11. N.Deepa, C. Kaur, B. George, B. Singh, H.C. Kapoor,
Antioxidant constituents in some sweet pepper
(Capsicum annuum L.): LWT-Food Science and
Technology, 40, 2007, 212-219.
12. M. Ozgür, T.Ozcan, A. Akpinar-Bayizit and L. YilmazErsan, Functional Compounds and Antioxidant
Properties of Dried Green and Red Peppers, African
Journal of Agricultural Research, 6(25), 2011, 5635644.
13. J.J. Lee, K.M. Crosby, L.M. Pike, K.S.Yoo, D.I. Lescobar.
Impact of genetic and environmental variation of
development of flavonoids and carotenoids in pepper
(Capsicum spp.): Sci. Hortic., 106, 2005, 341–352.
14. H. Nishino, M. Urakosh, H. Tokuda and Y. Satomy.
Cancer prevention by carotenoids: Arch. Biochem.
Biophys., 483, 2009, 165-168.
15. N.M. Wahba, A.S. Ahmed, Z.Z. Ebraheim.
Antimicrobial Effects of Pepper, Parsley, and Dill and
Their Roles in the Microbiological Quality
Enhancement of Traditional Egyptian Kareish Cheese:
Foodborne Pathogens and Disease,7, 2010, 411–418.
16. J.W.Lee, K.Y. Kim and Y.M.Yu. Effect of nutrient
solution, strength, seedling age and container size on
seedling quality and yield of ‘Spirit’ coloured bell
pepper (Capsicum annuum L.): J. Kor. Soc. Horticult.
Sci., 42(3), 2001, 300-304.
17. National Institute of Nutrition, Hyderabad (2012).
The nutirition value of chilli. (http://ninindia.org
/nin.htm)
18. P.Wetwitayaklung and T. Phaechamu. Antioxident
and phenolic content of Solanum and Capsicum sp.:
Research Jr. Pharmaceutical, Biological and Chemical
Science.,2, 2011,146-154.
19. C.S.Walpole, S. Bevan, G. Bloomfield, R.Breckenridge,
I.F.
James,
T.Ritchie,
A.Szallasi,
J.Winter,
R.Wrigglesworth. Similarities and differences in the
structure-activity relationships of capsaicin and
resiniferatoxin analogues: J. Med. Chem., 39, 1996,
2939-2952.
20. K.Kobata, M. Kawamura, M.Toyoshima, Y.Tamura,
S.Ogawa and T.Watanabe. Lipase catalyzed synthesis
of capsaicin analogs by amidation of vanillylamine
with fatty acid derivatives: Biotechnol. Lett., 20, 1998,
451-454.
21. K.Iwai, T.Susuki and H.Fujiwaki. Simultaneous micro
determination method of capsaicin and its four
analogues by HPLC and GC/MS, J. Agr. Food Chem,
172, 1979, 303–311.
22. T.Kirschbaum, S.P. Mueller, M.E. Petz. Pungency in
paprika (Capsicum annuum), Heterogeneity of
capsaicinoid content in individual fruits from one
plant: Journal of Agricultural and Food Chemistry, 50,
2002, 1266-1264.
23. C.Stewart, B.C.Kang, K.Liu. The Pun1 gene for
pungency in pepper encodes a putative
acyltransferase: Plant Journal., 42(5), 2005, 675–88.
24. H.Bai, H.Li, W.Zhang, Y.J.Matkowsk, J. Liao,
S.K.Srivastava and G.Y.Yang. Inhibition of chronic
pancreatitis and pancreatic intraepithelial neoplasia

IJAPR | April 2016 | Vol 4 | Issue 4

57

Reena Pundir et al. Advance Review on Nutritional Phytochemical, Pharmacological and Antimicrobial Properties of Chili

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

(PanIN) by capsaicin in LSL-KrasG12d/Pdx1-Crc
mice: Carcinogenesis, 32(11),2011,1689-96.
E.Castillo, A.Torres-Gavilán, P.Severiano, N.Arturo
and A. López-Munguía. Lipase-catalyzed synthesis of
pungent capsaicin analogues: Food Chem.,100,
2007,1202-1208.
A.Macho, C.Lucena,R. Sancho, N.Daddario, A. Minassi
and E.Munoz and G.Appendino, Nonpungent
capsaicinoids from sweet pepper synthesis and
evaluation of the chemo preventive and anticancer
potential, Eur. J. Nutr.,42, 2003,2-9.
S. Burda and W.Oleszek. Antioxidant and anti- radical
activities of flavonoids:, J. Agric. Food Chem. 49, 2001,
2774-2779.
M.J.Caterina and D. Julius, The vanilloid receptor : a
molecule gateway to the pain pathway: Annu Rev.
Neuroscience, 24, 2001,487-517.
K.S.Kim, D.W.Kim, Y.K.Yu. The effect of capsicum
plasters in pain after inguinal hernia repair children:
Paediatr Anaesth, 16(10), 2006,1036 -1041.
B.M.Fusco, S.Marabini, C.A.Maggi, G.Fiore and
P.Geppetti. Preventive effect of repeated nasal
application of capsaicin in cluster headache: Pain, 59
(3), 1994, 321-25.
N.Eifson, C.L.Loprinzi, J.Kugler, A.K.Hatfield, A.Miser,
J.A.Sloan, D.B.Wender, K.M.Rowland, R.Molina,
T.L.Cascino, A.M.Vukov, H.S.Dhaliwaland and C.Ghosh.
Phase III Placebo –controlled trial of capsaicin cream
in the management of surgical neuropathic pain in
cancer patients, Jr of oncology, 15,1997,82974 -298
M.J.Caterina, M.A.Schumacher, M.Tominaga, T.A.
Rosen, J.D.Levine and D.Julius. The capsaicin receptor
:a heat –activated ion channel in the pain pathway,
Nature, 389 (6653), 1997, 816-24.
J.Winter,S. Bevan and E.A.Campbell. Capsaicin and
pain mechanism: Br J Anaesth.,75, 1995,157 -68.
J.Joanne and E.Ernst, Traditional herbalists
prescriptions for common clinical conditions : A
survey of members of UK National Institute of
Medical Herbalist: Hytotherapy research, 12
(5),1998, 369 -367.
D.G.Payan, J.D.Levine and E.J.Goetzl. Modulation of
immunity and hypersensitivity by sensory
neuropeptides: Jr of immunology., 132, 1984, 16011604.
K.D.Ahuja and M.J.Ball. Effects of daily ingestion of
chilli on serum lipoprotein oxidation in adult men
and women: British Journal of Nutrition., 96(2),
2006,239–242.
W.B.Wead, S.S.Cassidy, J.R.Coast, H.K.Hagler and
R.C.Reynolds. Reflex cardiorespiratory response to
pulmonary vascular congestion, J Appl Physiol., 62,
1987,870-9.
R.Arora, N.S.Gill, G.Chauhan and A.C.Rana. An
Overview about Versatile Molecule Capasaicin,
International Journal of Pharmaceutical Sciences and
Drug Research., 3,2011, 280- 286.
Z.Zhou, J.Peng, C.J.Wang, D.Li, T.T.Li, C.P.Hu, X.P.Chen,
Y.J.Li, Accelerated senescence of endothelial

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

progenitor cells in hypertension is related to the
reduction of calcitonin gene-related peptide: Journal
of Hypertension, 28, 2010, 931–939.
M.Abeywardena, I.Runnie, M. Nizar, S.Momamed and
R. Head. Polyphenol enriched extract of oil palm
fronds (Elaeis guineensis) promotes vascular
relaxation via endothelium dependent mechanisms.
Asia pacific J ClinNutr., 11,2002, 467 –472.
F.C.Colpaert, J.Donnerer and F.Lembeck. Effect of
capsaicin on infilamation and on substance P content
of nervous tissue in rats with adjuvant arthiritis: Life
Sci, 32(16),1983,1827-34.
O.S.Zayachkivska,
S.J.Konturek,
D.Drozdowich,
P.C.Konturek,
T.Brzozowski,
M.R.Ghegotsky,
Gastroprotective effects of flavonoids in plant
extracts: J. Physiol Pharmacol, 56 (1), 2005, 219-31.
L.Lakner, A.Domotor, C.Toth, A.Meczker, R.Hajos,
L.Kereskai, G.Szekeres, Z.Dobronte, G.Mozsik,
I.L.Szabo,
Capsaicin
–sensitive
afferentation
represents an indifferent defensive pathway from
eradication in patients with H. pylorigastritis: World J
Gastrointest Pharmacol Ther, 2(5), 2011,36 -41.
K.G.Yeoh.Chile protects against aspirin - induced
gastroduodenal mucosal injury in the humans: Dig –
Dis-Sci., 40(3), 2011,580-83.
J.A.Bernstein, B.P.Davis, J.K.Picard, J.P.Cooper, S.Zheng
and L.S.Levin. A randomized double –blind, parallel
trial comparing capsaicin nasal spray with placebo in
subjects with a significant component of nonallergic
rhinitis: Am Allergy Asthma Immunol., 107(2), 2011,
171-172.
J.H.Kang, G.Tsuyoshi, H.Le Ngoc, H.M.Kim, T.H.Tu,
H.J.Noh, C.S.Kim, S.Y.Choe, T.Kawada, H.Yoo, R.Yu.
Dietry capsaicin attenuates metabolic dysregulation
in genetically obese diabetic mice: J Med Food,
14(3),2011, 310-5.
A.Alevizos, C.Mihas, A. Mariolis and G.Larios. Insulin
secretion and capsaicin, AM J Clin, 85(4),2007,11651166.
A.Mori, S. Lehmann, O. Kelly, T.Kumagai, J. Desmond,
M. Pervon, W. Me Bride, M. Kizaki, H.P. Koeffler.
Capsaicin, acomponent of Red Peppers, Inhibits the
Growth of Androgon-Independent P53 Mutant
Prostate Cancer Cells: Cancer Res., 66(6),2006, 32229.
A.Akagi, N.Sano, H.Uehara, T.Minami, H.Otsuka,
K.Izumi. Non-carcinogenicity of capsaicinoids in
B6C3F1mice: Food Chem. Toxicol., 36,1998, 10651071.
Y.J.Surh. Capsaicin in hot chili pepper: Carcinogen, cocarcinogen or anticarcinogen?: Food and Chemical
Toxicology, 34( 3), 1999, 313-316.
J.S.Young and S.L.Sang. Minireview Capsaicin, a
double-edged sword, Toxicity, metabolism and
chemo preventive potential., 56 (21),1995,18451855.
C.H.Choi, Y.K.Jung and S.Oh. Selective induction of
catalase mediated autophagy by dihydrocapsaicin in

Available online at: http://ijapr.in

58

Int. J. Ayur. Pharma Research, 2016;4(4):53-59

53.

54.

55.

56.

lung cell lines: Free Radical Biology and Medicine., 49,
2009, 245–257.
J.Zhang, M.Nagasaki, Y.Tanaka and S.Morikawa.
Capsaicin inhibits growth of adult T-cell leukemia
cells: Leukemia Research., 27, 2003, 275–283.
S.Oh, C.H.Choi and Y.K.Jung. Autophagy induction by
capsaicin in malignant human breast cells is
modulated by p38 and ERK mitogen-activated
protein kinase and retards cell death by suppressing
endoplasmic reticulum stress mediated apoptosis:
Molecular Pharmacology, 78, 2010, 114–125.
Z.H.Yang, X.H.Wang, H.P.Wang, L.Q. Hu, X.M.Zheng
and S.W.Li. Capsaicin mediates cell death in bladder
cancer T24 cells through reactive oxygen species
production and mitochondrial depolarization:
Urology., 75, 2010,735–741.
S.Baez, Y.Tsuchiya, A.Calvo, M.Pruyas, K.Nakamura,
C.Kiyohara,
M.Oyama,
M.Yamamoto
and

M.Yamamoto. Genetic variants involved in gallstone
formation and capsaicin metabolism, and the risk of
gallbladder cancer in Chilean women: World Journal
of Gastroenterology, 16, 2010, 372–378.
57. T.H.Lee, J.G.Lee, J.M.Yon, K.W.Oh, I.J.Baek, S.S.Nahm,
B.J.Lee, Y.W.Yun and S.Y.Nam. Capsaicin prevents
kainic acid-induced epileptogenesis in mice.
Neurochem, 58(6), 2011, 634-40.
58. Y.F. Zeyrek and E.Oguz. Invitro activity of capsaicin
against Heylicobacter pylori: Annals of Microbiology.,
55, 2005,125-127.
59. L.Brito-Argáez,
F.Moguel-Salazar,
F.Zamudio,
T.González-Estrada
and
I.Islas-Flores.
Characterization of a Capsicum chinense Seed
Peptide Fraction with Broad Antibacterial Activity:
Asian Journal of Biochemistry. 4, 2009,77-87.

Cite this article as:
Reena Pundir, Ruby Rani, Shivi Tyagi, Poonam Pundir. Advance Review on
Nutritional Phytochemical, Pharmacological and Antimicrobial Properties of
Chili. International Journal of Ayurveda and Pharma Research. 2016;4(4):53-59.
Source of support: Nil, Conflict of interest: None Declared

IJAPR | April 2016 | Vol 4 | Issue 4

*Address for correspondence
Dr. Reena Pundir
Assistant Professor,
Shri Ram Group of Colleges
Muzaffarnagar, (UP)-251001, India
Ph. 91-09536359779
Email: reenaspundir@gmail.com

59

