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Abstract

This study investigates the possible nutritional composition at two different stage and identification of
different active compounds of freshly harvested king chili grown in Northeast, India. The proximate
composition were found to be (9/100) moisture 86.75%, ash 1.39%, protein 1.75%, carbohydrate 7.81%,
fiber 1.75%, fat 0.1%, energy 39.14 (kcal)and vitamin C 109.36 mg/100g, TSS 3.09 % ©Brix at green
stage also nearly same results were found in red stage. Also color indices changed of chroma (C) value
25.11 to 45.87 and hue angle (H) 121.32 to 23.10 at green and red stage respectively. Sample of king
chili was extracted with ethanol and the ethanolic extract was analyzed through Perkin-Elmer GC-MS for
the identification of different compounds. A total of 11 active compounds were identified with ethanolic
extracts. Capsaicin(14.99%), a-D-Glucopyranose, 4-O-a-D-galactopyranosyl-(24.92%),4H-Pyran-4-
one,2,3-dihydro-3,5-dihydroxy-6-methyl (19.07%) and Squalene which were major compounds
identified in the fruit and considered to have pungency, antioxidant, and anti-cancerous properties. The
results of this study are very encouraging for designing new drugs with the help of these active
compounds for the treatment of many infectious diseases and to improve the health status of the
consumers.
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Introduction

Chillies are used as food additives or spices in many national cuisines due to their sensory
attributes of colour, heat, pungency flavour, and aroma and are a good nutritional value &,
King chili (Capsicum chinense Jacg.) is a highly potential crop in North-east, India also known
variously by other names in its native region like bhut jolokia, ghost chili, ghost pepper or
naga morich is a chili pepper generally recognized as the hottest chili in the world ! as shown
in Fig.1. Previous researched in Indian chili peppers showed results of high nutritional value of
fresh green chili on average 85.5 % moisture, 1.2 % ash, 1.1 % fat, 5.4 % protein, 110 mg per
% vitamin C and carbohydrate content average of 56.25% respectively 3-°l. Sweet pepper was
found to have the highest crude protein value while the least value was found in bell pepper &
8, Nutritional composition varies in chilies from variety to variety and also location to location
[9-12]

King chili is a spice-cum-vegetable with high potential value like capsaicin content has been
found to be very high in comparison to the fruits of the other chili species [*3 14, The aromas of
chili pepper are the consequence of the characteristic components of their presence of
bioactive compound %!, Hot taste is due to the presence of non-volatile capsaicinoids,
particularly capsaicin and dihydrocapsaicin which are responsible for the spiciness 11617,

Fig 1: Sample of king chili (a) green stage (b) red stage
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The GC-MS analysis revealed the presence of 43 compounds
in acetone extract of ‘Adorno’ cultivar and 33 compounds in
acetone extract of ‘Etna’ cultivar [* 8, Capsicum annum
‘antillais’ has the numbers of polar and non-polar compounds
was identified 1'% 2%, The bioactive compounds have revealed
some important pharmacological and medicinal properties
such as antimicrobial, antioxidant, anti-carcinogenic,
analgesic properties [*% 2% 221, But there is no information on
the origin of the types and cultivars studied for the proximate
composition and identification of phyto-chemical compound
of king chili. Therefore, present work is aimed to determine
biochemical characteristics and identification of bioactive
compound of king chili to quantify its contribution to the
nutritional value and it’s potentially to use in pharmaceutical
and food industry.

Material and Methods

Sample collection

Fresh matured materials king chili are procured from the local
farmer’s field located at Guwahati (Northeast, India)and
transported within one hour under ambient conditions to the
laboratory and washed, allowed to dry at room temperature
(=27 °C) for 1 hour and fruits of good visual quality were
sampled for the experiment.

Biochemical composition of king chili

The proximate chemical composition such as moisture, ash,
protein, fat, fiber carbohydrate, TSS energy and ash content of
green as well as red king chili were determined. The standard
official AOAC methods 19th Ed, 2012 are used for the
determination of the above mentioned parameters also as
described by [

Moisture and ash were determined gravimetrically by drying
at 105 °C and by incineration at 550 °C, respectively,
following AOAC method 930.15 for moisture and fiber,
AOAC method 923.03 for ash and Carbohydrates. Crude
protein was obtained by Kjeldahl method using AOAC
method 941.12. Fat and total energy determined using AOAC
method 941.12. The ascorbic acid was determined by
volumetric method 2% with the help of (2, 6-dichlor-ophenol
indophenol) and expressed as mg/100 g fresh weight. Soluble
solids content was measured with a portable refractometer.

Color indices

Color parameters changes at two different stage was
determined by Hunter Lab Colorimeter (Model Color Quest
Il, Reston, USA), on CIE L*a*b* chromatic space, L (degree
of lightness to darkness), a (degree of redness to greenness), b
(degree of yellowness to blueness) values by 4. Also, the
chroma (C) (Eg-1) and hue angle (H) (Eqg-2) were calculated
from the values of L, &, b.

C=va’+b’ (1)

H= tan‘l(E)
a Q)

Gas Chromatography and Mass Spectrometry (GC-MS)
Sample preparation

The fruits were cut open, the seeds removed, and a sample 50
g and pulverized to powder using a mechanical grinder. The
required quantity of the fruit powder of chili was weighed,
transferred to a flask, and treated with ethanol until the
powder was fully immersed, incubated overnight and filtered
through a filter paper along with sodium sulfate to remove the
sediments and traces of water in the filter paper. Before
filtering, the filter paper along with sodium sulfate was wetted
with absolute alcohol. The filtrate is then concentrated to 1 ml
by bubbling nitrogen gas into the solution. The extract
contains both polar and non-polar components of the plant
material, and 2 pl of the sample of the solutions was
employed in GC-MS for analysis of different compounds [
26]

GC-MS analysis of the ethanol extract of King chili was
performed using a Perkin—-Elmer GC Clarus 500 system
comprising an AOC-20i auto-sampler and a Gas
Chromatograph interfaced to a Mass Spectrometer (GC-MS)
equipped with an Elite-5MS (5% diphenyl/95% dimethyl poly
siloxane) fused a capillary column (30 % 0.25 pm ID x 0.25
pumdf). For GC-MS detection, an electron ionization system
was operated in electron impact mode with ionization energy
of 70 eV. Helium gas (99.999%) was used as a carrier gas at a
constant flow rate of 1 ml/min, and an injection volume of 2
ul was employed. The solvent delay was 0 to 2 min, and the
total GC/MS running time was 36 min. The relative
percentage amount of each component was calculated by
comparing its average peak area to the total areas. The mass-
detector used in this analysis was Turbo-Mass Gold-Perkin-
Elmer, and the software adopted to handle mass spectra and
chromatograms was a Turbo-Mass ver-5.2.

Identification of components

Interpretation on mass spectrum GC-MS was conducted using
the database of National Institute Standard and Technology
(NIST) having more than 62,000 patterns. The spectrum of
the unknown component was compared with the spectrum of
the known components stored in the NIST library. The name,
molecular weight and structure of the components of the test
materials were ascertained.

Results and Discussion

Biochemical compositions of king chili

The King chilies was analyzed for moisture, protein, fat, ash,
carbohydrate, fiber, total soluble solid, vitamin C, energy and
color parameters at green and red stage and these results are
presented in Table 1. The fresh green chili contained 86.75 %
moisture, 1.75 % protein, 0.1 % fat, ash 1.39%, fiber 1.75%,
carbohydrate 7.81% and energy 39.14 kcal and vitamin C
109.36 mg/100g, TSS 3.09 % ©Brix at green stage but in red
stage the values found to be 83.26 % moisture, 1.86 %
protein, 0.12 % fat, ash 1.18%, fiber 1.95%, carbohydrate
8.19% and energy 46.21 kcal and vitamin C 110.19 mg/100g,
TSS 3.48 % OBrix. The results were similar with that of 12
which were based on the proximate chemical composition of
fresh green chilies (Capsicum frutescens L.) per 100 gm as
85.7 % moisture content, 5.4 % protein, 0.6 % fat, 1.0 %
mineral and 110 mg per % of vitamin C.
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Table 1: Biochemical composition of king chili

Parameter Analyzed Green stage Red stage
Moisture (g/100g) 86.75 +0.82 83.26 +0.56

Ash (g/100g) 1.39 £0.04 1.18 +0.07

Protein (g/100g) 1.75 +0.06 1.86 +0.05

Carbohydrate (g/100g) 7.81 £0.09 8.19 £0.08

Fiber (9/100g) 1.75 +0.02 1.94 +£0.05

Fat (g/100g) 0.1+0.01 0.12 +0.01
Energy (K.Cal) 39.14 +0.45 46.21 +0.93
Vitamin C (mg/100g) 109.36 +0.90 110.19 +0.45

TSS % °Brix 3.09+0.05 3.48+0.05

L 31.58 +£0.87 27.85+0.63

a -13.05+0.28 42.13+0.39

b 21.46+0.76 18.15+0.84

chroma (C) 25.11+0.75 45.87+0.69

hue angle (H) °C 121.3241.45 23.10+1.07

Means +SD (n=3)

Some researchers reported that for different varieties of
pepper the proximate composition varied in moisture 82.54%-
85.19%, crude protein 2.64-3.52%, ash 1.21-3.03%, fat 1.52-
2.87% and crude fiber 2.37-4.71% [ 4 7 8 The small
variations may be due to varietal difference, soil property, and
growing condition, harvesting period, maturity stage, agro-
ecological condition and methods of analysis ' 12, Chilies
contain 27 to 28 g per cent of carbohydrate, 19.68 to 20.78 g
per cent of fiber [

Color parameters changes

Color is the major quality attribute considered to have the
most impact on consumer selection of the produce. Color
change of king chili from green to red in terms of L*, a* and
b* values showed that decrease of L* and b* values while a*
value rapidly increased when fruit changed color green to red.
The initial L, a* and b* of green king chili values are 31.58, -

13.05 and 21.26 respectively. These values are changes at red
stage of L, a* and b* values were found to be 27.85, 42.13
and 18.15 respectively. The initial chroma (C*) value was
25.11 in fresh green king chili which changes 45.87 at red
stage. Similarly green king chili of hue angle (H*) was found
to be 121.32 which reduce to 23.10 at red stage. The decrease
of hue angle value, which was indicated with the increase in
red color in chili, probably due to the color development that
occurred more obviously as the maturity increased 271,

Identification of phyto-compounds in king chili

The selected samples of King Chilies were extracted with
ethanol and the ethanolic extract was analyzed through GC-
MS for the identification of different compounds. The Gas
chromatogram is shown in Fig.2. In total, eleven components
of phyto-compounds were identified in the chili extract.
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Fig 2: GC-MS chromatogram of king chili

A total of 11 active compounds were identified with ethanolic
extracts tabulated in Table 2. Out of these compounds found
only Capsaicin (14.99%), 4H-Pyran-4-one, 2,3-dihydro-3,5-
dihydroxy-6-methyl- (19.07%) a-D-Glucopyranose, 4-O-a-D-
galactopyranosyl-(24.92%) and Squalene are the major
identified compound in the fruit and considered to have
pungency and anti-cancerous properties [16 17 28 Similar
compounds identified of different capsicum variety in the
GC/MS analysis revealed the presence of 43 compounds in

acetone extract of ‘Adorno’ cultivar and 33 compounds in
acetone extract of ‘Etna’ cultivar !> 21, The active principles
with their retention time (RT), molecular formula, molecular
weight (MW) and percentage composition with their activities
in the chili extracted with ethanol and the ethanolic extract is
presented in Table 2.

In capsicum fruits the phyto-compound were able to identify
9 components among major and minor capsaicinoids using
GC/MS. Capsaicin and dihydrocapsaicin were the dominant
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capsaicinoids detected [8 301,
tetrahydro- antibacterial properties [,

Similarly 2H-Thiopyran,
2,3-dihydro-3,5-
dihydroxy-6-methyl-4H-pyran-4-one antioxidant properties
[32. 331 Formic acid, 3,7,11-trimethyl-1,6,10-dodecatrien-3-

ylester had anticancer properties 4 The results of this study
are very encouraging for designing new drugs with the help of
these active compounds for the treatment of many infectious
diseases and to improve the health status of the consumers.

Table 2: Components identified in king chili sample

PubChem Molecular Peak Area - .
Name of the compound CIDICAS RT Formula MW (%) Activity properties
2H-Thiopyran, tetrahydro- 1613-51-0 2.55 C5H10S 102 5.82 Antibacterial
4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6- 28564-83-2 352 C6H804 144 19.07 A_nt_lmlcroblal,
methy|- Anti-inflammatory
Lactose 63-42-3 7.04 | C12H22011 | 342 9.02 Sources geflfsnergy on
a-D-Glucopyranose, 4-O-a-D-galactopyranosyl- 14641-93-1 10.99 | C12H22011 | 342 24.92 Preservative
Insectifuge,
a-Hydroxydodecanoic acid 79034 11.71 | C12H2403 216 6.42 Antihistaminic
Antieczemic,Nematicide
a-D-Glucopyranoside, O-a-D-glucopyranosyl- e
(1.fwdarw.3)-a-D-fructofuranosyl 470-55-3 12.34 | C18H32016 | 504 4.01
Formic acid, 3'7’11'g_';?eets?e"r'1'6’10'd°de°at”e”' 7149-36-2 | 12.63 | C16H2602 | 250 | 12.96 Antimicrobial
10-Undecenoic acid, octyl ester 28080-85-5 | 19.23 | C19H3602 296 0.06 Anti-inflammatory
Capsaicin 404-86-4 20.37 | C18H27NO3 | 305 14.99 Anticancer
Squalene 11-02-4 | 60 | caoHso | 410 | o001 Antibacterial,
Antitumor
9,12,15-Octadecatrienoic acid, 2-(acetyloxy)-1- e N .
[(acetyloxy)methylJethyl ester, (Z.Z.7)- 55320-01-9 25.32 | C25H4006 436 1.83 Antiageing, Analgesic

Conclusion

The study revealed that there is a great potentially to use the
fruit in food and pharmaceutical industry. King chili has an
important nutritional quality to improve the benefit for health
and therapeutic potential. High fiber content and energy with
very less fat content makes the fruit a functional ingredient for
food processing industries. Total eleven components were
identified in the chili through GC-MS for their different
potential activities. Capsaicin, squalene and 4H-Pyran-4-one,
2, 3-dihydro-3, 5-dihydroxy-6-methyl- were major compound
identified which has great potential in the field of
pharmaceutical industries. It seemed important to designing
new drugs for the treatment of many infectious diseases and
antimicrobial drugs.
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