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ABSTRACT:
Piperine is a naturally occurring alkaloid responsible for the pungency of black pepper (Piper

nigrum) and white pepper. In the present work, piperine was isolated from black and white
pepper using chloroform solvent extraction followed by recrystallization. The isolated
compound was evaluated using melting point determination, Thin Layer Chromatography
(TLC) and UV—Visible spectroscopy. Comparative results showed higher piperine yield from
black pepper than white pepper. UV-Visible spectral analysis confirmed the characteristic
absorption maxima of piperine, indicating successful isolation.

INTRDUCTION :
Among all spices, black pepper is well known as a distinctive spice worldwide. It is also

known as the 'King of spices’. It has adistinctive pungent flavor due to the presence of an
alkaloid piperine, along with volatile oils, and essential oils[1-5]. The content ofpiperine
varies from plant to plant belonging to the Piperaceae family and varies from 2% to 7.4% in
vines of black and white pepper (piper nigrum). However, certain reports suggest a higher
content of piperine up to 9%in black pepper and 4-5% in long pepper (piper longum) . The
amount of piperine content can be influenced by modifications inconditions of cultivation
such as drying conditions and the place of origin[6-8]. Piperine, the most abundant pungent
principle present in black pepper, wasinitially isolated in 1819 by Hans Christian Orsted. He
extracted a yellow crystalline material having molecular formula C17H1sNO3s with a melting
point of 128-130°C. Later, the chemical structure waselucidated, and its IUPAC name is (2E,
4E)-5-(benzo[d] [1,3]dioxol-5-y1)1-(piperidin-1-yl)penta-2,4-dien-1- one.

The chemical structure of piperine is shown in Figure 1
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Figure 1. structure of piperine
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Black pepper and white pepper were selected for comparative extraction because processing
differences significantly influence the piperine content. Black pepper retains the outer
pericarp layer, which contains a higher concentration of alkaloids, whereas white pepper
undergoes removal of the outer layer during processing, which may reduce the piperine
content. The importance of this research lies in evaluating a simple laboratory-scale isolation
method and comparing the yield of piperine from two commonly used spice forms[9].
Piperine is pharmacologically important due to its bioavailability-enhancing, antioxidant, and
anti-inflammatory properties.

EXPERIMENTAL Materials and Methodology :
Black and white peppercorns (Piper nigrum): Source of piperine, Solvents: Ethanol,

Dichloromethane, Hexane, Reagents: Silica gel, Chloroform, Methanol, Instrumentation:
UV-Vis Spectrophotometer. Chloroform was used as the primary extraction solvent for the
isolation of piperine. Collection and Preparation of Sample: Black pepper and white pepper
samples were procured from a reliable source. The samples were converted into powdered
form (100 g each) and subjected to reflux extraction using chloroform for 3 hours. The
mixture was heated at 60-80°C for 3—4 hours. Reflux ensured continuous extraction by
preventing solvent evaporation. After reflux, the mixture was cooled and filtered to remove
solid residue. The extract was filtered to remove solid residues. After filtration, the filtrate
was allowed to stand overnight in the refrigerator. Later, the formed yellow crystalline solid
was separated from the solution by vacuum filtration. The crystals were recrystallized in hot
ethanol, cooled slowly and filtered to obtain pure piperine. If necessary, thin-layer
chromatography (TLC) was used for further purification. Thin Layer Chromatography (TLC)

was performed using silica gel plates as the stationary phase and chloroform:methanol (9:1)

as the mobile phase for purity assessment.

RESULTS AND DISCUSSION :

The isolated piperine was characterized by melting point determination, Thin Layer
Chromatography (TLC) and UV — Visible spectroscopy. TLC showed a single spot with an
Rf value comparable to reported piperine, indicating purity. UV — Visible spectroscopy
exhibited characteristic absorption maxima corresponding to piperine, confirming the
successful isolation and identity of the compound of black pepper and white pepper as shown

in figure a and figure b respectively.
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Fig a) black pepper Fig b) white pepper

The extraction process obtained the crystalline piperine from both black and white pepper
have been checked with the observed yield. It is observed that the yield obtained from black
pepper was higher than that from white pepper. The percentage yield of piperine obtained
from black pepper was 6.5%, whereas white pepper yielded 3.8%. [10] TLC analysis showed
a single spot, indicating purity of the isolated compound. TLC of the isolated sample was
compared with standard piperine and showed comparable Rf values, confirming the
successful isolation of piperine. The melting point was found to be in agreement with
reported literature values. The observed melting point was 128-130°C, which is consistent
with the reported literature value [11], confirming the identity and purity of the isolated
compound. UV-Visible spectroscopy showed characteristic absorption maxima
corresponding to piperine, confirming its identity.

CONCLUSION :
Piperine was successfully isolated from black and white pepper using a simple solvent

extraction method. Black pepper was found to be a richer source of piperine compared to
white pepper. UV-Visible spectroscopic analysis confirmed the identity of the isolated
compound. The adopted method is simple and suitable for laboratory-scale studies.
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