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Chilli varieties by UV - Spectrophotometer

Abstract:

The major focus of the present study was to estimation and comparison of
capsaicinoids in different verities of Chillies samples. For this, popular
agricultural verities of Chiili (Ellachipur sannam, Kashmir chilli, Byadagi,
Gutnur sannam, Hindupur variety, Birds eye chilli, Jwala) samples has been
collected. The grounded chilli samples were subjected to soxhlet extraction
with tetrahydrofuran as a solvent. Measurements of the concentration of
capsaicin in the extracts were evaluated through their absorbencies measured
on A=280nm by UV spectrophotometer. The amount of capsaicin in sample
extracts was calculated using the following equation (y = 0.755x + 0.047).
Among the seven verities of chilli samples Birds Eye Chilli (0.71%), Jwala
(0.61%) verities were found high yield of Capsaicinoid and Byadagi
(0.22%), Hindpur (0.21%) verities were found less in capsaicinoid quantity.
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Capsaicin Introduction:

Capsaicin is an active component of chili peppers, which plants are belonging to the genus Capsicum. Pure capsaicin
is a non-volatile, hydrophobic, colorless, highly pungent [2], crystalline to waxy compound and chemical name of
the Capsaicin is 8-methyl-N-vanillyl-6-nonenamide. Capsaicin is present in large quantities in the placental tissue
(which holds the seeds), the internal membranes and, to a lesser extent, the other fleshy parts of the fruits of plants in
the genus Capsicum [33]. Capsaicin and several related compounds are called capsaicinoids and are produced
as secondary metabolites by chili peppers, probably as deterrents against certain mammals and fungi [3]. The most
commonly occurring Capsaicinoids are capsaicin (69%), Dihydrocapsaicin (22%), Nordihydrocapsaicin (7%),
Homocapsaicin (1%), and Homodihydrocapsaicin (1%) [17].
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Figure 1: Chemical structure of Capsaicin

It is an irritant for mammals, including humans, and produces a sensation of burning in any tissue with which it
comes into contact. Because of the burning sensation caused by capsaicin when it comes in contact with mucous
membranes, it is commonly used in food products to provide added spice or "heat" (piquancy), usually in the form
of spices such as chili powder and paprika [37]. Capsaicin is also an active ingredient in riot control and personal
defense pepper spray agents [45-47]. Capsaicin is used as an analgesic in topical ointments, nasal sprays (Sinol-M),
and dermal patches to relieve pain, typically in concentrations between 0.025% and 0.1% [39]. It may be applied in
cream form for the temporary relief of minor aches and pains of muscles and joints associated with arthritis,
backache, strains and sprains, often in compounds with other rubefacients. it’s been used for many years to treat pain
related to osteoarthritis, rheumatoid arthritis and fibromyalgia, as well as certain kinds of joint pain. Capsaicin is
also used by people with the skin disease psoriasis to decrease itching and inflammation. Some research has also
suggested that capsaicin can also help with appetite suppression. As Capsaicin has been have many food and
medicinal application the present study is aimed to study the Capsaicin content in different varieties of chillies.

Instrumentation:

Teccomp UV-2301 double beam UV-Visible spectrophotometer was used to carry out spectral analysis and the data
was recorded by Hitachi software. Standard cuvettes of 10mm path length are used for analysis. Soxhlet apparatus is
used to extraction of capsaicin from chilli samples. Standard chromium was weighed by using Denver electronic
analytical balance (SI-234).

Chemicals used:

Standard capsaicin, purchased from Sigma Chemical, Bengaluru. Tetrahydrofuran of make Merck purchased from
Mumbai, Different varieties of chilli samples (Ellachipur sannam, Kashmir chilli, Byadagi, Gutnur sannam,
Hindupur variety, Birds eye chilli, Jwala) (figure 1) were collected from Agricultural market yard, Guntur, AP.

Preparation of standard Capsaicin:
The standard Capciacin (10mg) was weighed accurately and transferred to volumetric flask (10ml). It was dissolved
properly and diluted up to the mark with diluents prepared by mixing methanol to obtain final concentration of 1000

pg /ml.
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Extraction:

Preparation of Chilli Powder extracts:

The extract was prepared employing Soxhlet extraction method. About 5gm of dried chilli powder material was
uniformly packed into a thimble and extracted with THF (figure 2). The process of extraction continues for 24 hours
or till the solvent in siphon tube of an extractor become colorless. After that the extract was taken in a beaker and
kept on hot plate and heated at 30-40°C till all the solvent got evaporated. Dried extract was kept in refrigerator at
4°C for their future use in Capciacin analysis.

Results and discussion:

Measurements of the concentration of capsaicin in the extracts were evaluated through their absorbencies measured
on A=280nm. A simple linear regression curve was plotted using standard capsaicin, purchased from Sigma
Chemical. A stock solution of Img/ml capsaicin in Tetrahydrofuran prepared and different concentrations from 0.2-
1.2pg/ml were prepared from the stock solution (table 1). The absorbencies for standard dilutions were also
measured and used to prepare the linearity curve presented on figure 3. The Capsaicinoid extracted from solvents
was estimated by UV visible spectrophotometer. The crude extract was diluted by using the respective solvent. The
optical density was recorded at 280nm. The amount of capsaicin in sample extracts was calculated using the
following equation (y = 0.755x + 0.047) for UV spectrophotometer estimation (Figure 3) for the total capsaicin
estimation.

Various Agricultural verities of Chilli samples (Ellachipur sannam, Kashmir chilli, Byadagi, Gutnur sannam,
Hindupur variety, Birds eye chilli, Jwala) have been selected for estimation of capsaicinoid concentrations. All the
samples were grounded and subjected to Soxhlet extraction by using the tetrahydrofuran. Capsaicinoid
concentrations in the samples were estimated calculated using capsaicin linear regression equation. The capsaicinoid
content was found to be Birds Eye Chilli (0.71%), Byadagi (0.21%), Guntur Sannam (0.28%). Hindpur (0.21%),
jwala (0.61%), Kashmir variety (0.37%) and Ellachipur Sannam(0.25%) respectively. Among the seven verities of
chilli samples Birds Eye Chilli (0.71%), jwala (0.61%) verities were found high yield of capsaicinoid and Byadagi
(0.22%), Hindpur (0.21%) verities were found less in capsaicinoid quantity.
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Figure 2: Different verities of chili samples selected for analysis
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Figure 3: Soxhlet extraction of capsaicinoid from chilli samples

S No Parameter Results
1 Wavelength maxima 280nm

2 Beers Law Range 0.2-1.2pug/ml
3 Slope 0.755

4 Intercept 0.047

5 r? 0.999

Table 1: Regression equation of Capsaicin standard
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Capciacin Standard Calibration Curve
1.2
1 y =0.7559x + 0.0477
R2=0.9993
0.8
8
S 0.6
o]
S
204
<
0.2
0
0 0.5 1 15
Concentrtaion in pg/ml
Figure 4: standard calibration curve of Capsaicin
S No Name of the variety % Capsacin Content
1 Birds Eye Chilli 0.71
2 Byadagi 0.22
3 Guntur Sannam 0.28
4 Hindpur 0.21
5 jwala 0.61
6 Kashmir variety 0.37
7 Ellachipur Sannam 0.25

Table 2: Amount of Capsacin found in the selected verities of Chilli samples
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