Black Pepper

Overview of Health Benefits
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The black pepper (Piper nigrum L) vine and its extracts have
been used as a folk medicine in a variety of cultures and
are the source of the most commonly used spice worldwide.
The chemical piperine is a major bioactive component
present in black pepper (and white pepper as well) that
has numerous reported physiological and drug-like actions.
The scientific literature provides evidence that black pepper
may have health benefits, particularly in enhancing digestive
tract function. There is suggestive evidence that black
pepper piperine may have nervous system benefits and may
influence body energy usage in rats. Preliminary evidence
in cell culture studies suggests that black pepper contains
antioxidant constituents and possesses anti-inflammatory
and antimicrobial properties. An overview of major uses

for black pepper is presented here, and the strength of the
evidence is graded. Nutr Today. 2010;45(1):43-47

is the most commonly used spice worldwide, and

its extracts have been used as a folk medicine in
a variety of cultures. Piper nigrum is used for the
production of both black pepper (from the unripened
fruit) and white pepper (from the dehulled mature
berry). In ancient Sanskrit literature, black pepper use for
medicinal purposes was documented. In India, it was
one of the most commonly used herbs in Ayurvedic
medicine and has been considered for treatment of
gastrointestinal disorders and, even more recently, of
chronic malaria. Black pepper also was used for the
treatment of epilepsy in traditional Chinese medicine. In
the Middle Ages, black pepper was recorded as being
used in seasoning and for concealing the flavor of salted,
cured meat. This plant is indigenous to Southern India
and also is cultivated on the islands of the Malay

B lack pepper from the Piper nigrum L. vine (Figure 1)
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archipelago, as well as Madagascar and other islands
off the coast of Africa. Popular names for this spice
depend on the source. For example, Malabar black
pepper comes from the Malabar coast of southwest India,
and Lampong black pepper is from Sumatra, Indonesia.
Black pepper currently finds multiple uses in flavorings,
in perfumes, and in insecticide formulations.'

Overview

Black pepper constituents include fiber, essential oils,
piperine, eugenol, the enzyme lipase, and minerals.
Essential oil components include a- and B-pinene,
limonene, and B-caryophyllene.>* Piperine and its
isomers are the major factors responsible for the
pungency and irritant action of black pepper. The
chemical piperine, 1-piperoylpiperidine, is the major
bioactive component present in both black and white
peppers and individually has numerous reported
physiological and drug-like actions similar to those
reported for black pepper. The scientific literature
provides evidence that black pepper may have health
benefits, particularly in enhancing digestive tract

Figure 1. Black peppercorns.
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function. It has been reported, for example, in rats and
mice that black pepper and piperine can stimulate
digestive enzymes, modify stomach secretions, alter
gastrointestinal food transit time, and inhibit
diarrhea.’ '° The acute effect of black pepper on the

Summary of Research

Scientific Findings
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Scientific Findings

Animal studies have evaluated the toxicity of black
pepper or piperine and report mixed results. One study
observed that black pepper caused acute toxicity in rats

for Select Uses Rating and mice,”> whereas 2 studies reported no adverse effects
Animal studies suggest that piperine of black pepper administration to rats.”*>> The reason
may have an antidepressant-like for these disparate results is unknown, and it should be
action, but the amounts that are pointed out that the doses used were not representative
beneficial are poorly defined 3+ 3 of usual human intakes. Most reports suggest that blalck9
Treatment of skin disorders: Preliminary, pepper and piperine are not genotoxic or immunotoxic.
Several cell culture studies using inconclusive Black pepper is considered Generally Recognized as Safe
pigment-producing cells from the skin (21 CFR 182.10) for use in foods as a flavoring agent.
showed that black pepper extracts This Generally Recognized as Safe status of black pepper
stimulated cell multiplication and for use as a food flavoring agent reflects doses that are
function. It has been suggested much lower than those used in animal and cell culture
that piperine may be useful in treating studies and is thus not meant to justify unrestricted
the depigmentary skin disorder use at these higher levels. In this regard, it has been
vitiligo.3”8 Also, black pepper extract estimated that consumption of black pepper in India is
and piperine exhibited antiandrogenic about 0.3 g/d, a value similar to that for Americans
activity and stimulation of hair estimated from disappearance data published by the
regrowth in one animal study.>° US Department of Agriculture.’®>” This amount is
However, there is a lack of evidence several-fold lower than those amounts of black pepper
for such benefit in human studies. given in human studies (about 1.5 g/d). Interestingly,
Anti-inflammatory, antioxidant, and Preliminary, piperine has been adminisztzezrfd in some human trials
antibacterial effects: Black pepper inconclusive at levels of 5 to 20 mg, """ which, assuming
has a high content of antioxidant piperine content is 6% of black pepper dry weight,’® is
chemicals. In cell culture studies and in approximately the amount consumed in 83 to 333 mg
a few animal studies, black pepper of black pepper.
inhibited oxidative stress, protected
against fat breakdown, and was able to Conclusions
scavenge and inactivate some, but not
all, reactive oxygen species. Black Based on the current scientific evidence, more
pepper was reported in one study to information is needed on the health benefits of black
slow the growth of a variety of types pepper, particularly in human subjects. There is
of bacteria isolated from human suggestive evidence to support its benefit in improving
volunteers. One recent report suggests the function of the digestive tract and increasing energy
that piperine may be toxic to the parasite expenditure. More evidence from well-designed clinical
causing malaria. Black pepper may have trials is needed, particularly those that examine black
anti-inflammatory and fever-suppressing pepper doses relevant to typical intakes.
actions, and there is preclinical evidence There are numerous cell culture studies demonstrating
that it may have modest immune the antioxidant effects of black pepper and its extracts
system—enhancing properties.*®4” and that it has anti-inflammatory properties. However,
Anticancer actions: Cell culture and Preliminary, the bioavailability of these constituents of black
animal studies indicate that black inconclusive pepper, once ingested by humans, and the subsequent
pepper may suppress the action of improvement in appropriate biomarkers in humans are
chemicals that cause mutations in the not well characterized.
genetic material of cells. Administration There is very limited evidence that black pepper
of piperine or black pepper can inhibit constituents may benefit symptoms of convulsions and
the growth of tumors in mice and stroke. Additional controlled human studies using
rats.248-51 |n contrast, there is one several dietary doses of black pepper components are
report that chronic painting of the skin needed to cqnfirm these pu.rported. and intriguing
of mice with a black pepper extract heal}h benefits. Also, drug interactions gfter intakes of
increased skin cancer,5? a response a wide range of black pepper and piperine doses need
likely due to a chronic iritant action. to be more carefully evaluated, so that interactions
with medications can be better understood.
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Thus, black pepper will continue to be a popular spice
for enhancing food flavor, but its use in improving human
health must await more definitive scientific evidence.
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