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Abstract The fresh fruit of Capsicum annuum L. (red
bell pepper) was successively extracted using n-hexane,
chloroform, ethyl acetate, ethanol and their percentage
yield was calculated. The effectiveness of each extract on
chemical composition and antioxidant activity was studied.
The qualitative phytochemical evaluation of each extract
of bell pepper was done by HPTLC and Gas chromatog-
raphy—mass spectroscopy (GC-MS) analysis. The total
content of phenols, flavonoids and carotenoids were esti-
mated by standard chemical methods. Further, the antioxi-
dant potential of each extract was measured via DPPH and
reducing power assays. Gas chromatography-mass spec-
troscopy analysis showed that the majority of compounds
were related to phenols and flavonoids. Further analysis
of the extract by HPTLC verified the presence of differ-
ent types of phenolic compounds in addition to flavonoids
and carotenoids. Among the different solvent extracts ana-
lyzed, total phenolic content was higher in ethanol extract
(7.136 £ 0.03%, w/w) whereas ethyl acetate extract showed
the presence of higher flavonoid content (4.0521 +0.03%,
w/w). The ethanol and ethyl acetate extracts of the fruit of
C. annuum exhibited the highest radical scavenging activity
with inhibition percentage of 53.66 and 49.55% at a con-
centration of 254 ug/ml. Based on the biochemical analysis
and phytochemical screening, we conclude that C. annuum
possess potent antioxidant potential and this ability of the
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extract is attributed to the presence of rich polyphenolic
compounds.
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Introduction

Natural antioxidants in food and other biological materi-
als have attracted considerable interest because of their
safety and potential nutritional and therapeutic value. The
increased interest in natural antioxidants has led to the
antioxidant evaluation of many species of fruits, vegeta-
bles, herbs, spices and cereals [1, 2]. Antioxidant capacity
of foods depends on the synergistic action of various anti-
oxidant compounds .It is necessary to combine more than
one method in order to determine the in vitro antioxidant
capacity of food stuffs [3]. It is also important to note that
even within a method small difference in solvent polarity
may afford different responses. Therefore, extraction is an
important step in the investigation of bio-active compounds
of food stuffs. Different solvents have been used in earlier
studies to extract antioxidant compounds from plant mate-
rials. Biological activities of plant extracts showed signifi-
cant differences depending upon the different extraction
methods, emphasizing the importance of selecting the suit-
able extraction method for the given sample [4]. Successive
extraction is the most convenient, exhaustive and time sav-
ing extraction technique and would be helpful in the isola-
tion and characterization of pharmacologically active prin-
ciples of plant materials [5].

Fruits and vegetables normally contain phytochemi-
cals that possess potent free radical scavenging ability of
molecules. The biologically active compounds such as
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polyphenols, carotenoids (a-carotene, B-carotene, lycopene
and lutein) and vitamins A, B, C and E contain in fruits
and vegetables were reported to exhibit protective effects
against cellular oxidation [6]. Intake of these bioactive
compounds via food in adequate amount is an important
health protecting factor, and being beneficial for the pre-
vention of widespread human diseases including, cancer
and cardio-vascular diseases [7].

Bell pepper belongs to the genus Capsicum of Solan-
aceae family and the genus includes 25 species. The bell
pepper cultivated in temperate and tropical areas belongs
to the species Capsicum annuum and was originated from
Mexico and Central America [8]. This crop is widely con-
sumed as fresh vegetables or condiment and also used for
pharmaceutical and cosmetic purposes [9]. Fresh red bell
pepper is rich in vitamin C and vitamin A. In addition, it
contains antioxidant compounds such as f-carotene, lutein,
zea-xanthin and cryptoxanthin [10]. The noticeable levels
of phenolic compounds attribute to the antioxidant proper-
ties of red bell pepper. In addition to other nutrients, the
red bell pepper has lycopene, which is antioxidant, known
for preventing certain types of cancer such as breast and
prostate cancer [11-13]. Natural polyphenolic compounds
are water soluble due to the hydrophilicity arising from
their hydroxyl groups. This may compromise their effec-
tive application as antioxidant in lipophilic systems such as
fats, oils, lipid based food on cosmetic formulas and emul-
sion. As a sequence, the development of compounds with
better antioxidants capacity and less toxicity is desirable
in health, in food, in pharmaceutical and cosmetic field to
improve shelf life of respective consumer products.

Lycopene present in bell pepper, a naturally available
colouring agent is used to colour various pharmaceuti-
cal products such as tablets, capsules, syrups and also is
an important ingredient of anti-oxidants. Lycopene is the
best organic alternative to give red colour for food products
such as beverages, dietary supplements, dairy products and
also in the cosmetic industry for the preparation of creams
and lotions.

The aim of the present research work is to evaluate the
effect of extracting solvent on the bioactive compounds of
C. annuum (Red Bell Pepper) and also to analyze their anti-
oxidant activity of using DPPH and reducing power assay.

Materials and methods
Chemicals
DPPH (2,2-diphenyl-1-picrylhydrazyl) was purchased from

Sigma—Aldrich Chemicals, India. All other reagents are of
AR grade obtained from Merck, India.
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Collection of plant material

Fresh fruit of bell pepper was purchased from local mar-
ket, Trichy, Tamilnadu, India. The bright red colour fruit
of bell pepper were collected with uniform shape, size
and weight. The samples were authenticated by Dr. N.
Ravichandran, Botanist, Department of CARISM, SAS-
TRA University, Thanjavur, India. The loss of weight of
samples was determined to check the initial raw material
quality.

Extraction procedure

Fresh bell pepper was cut into half and the seeds were
removed. About 150 g bell pepper was taken in a conical
flask and successively extracted after maceration at room
temperature with organic solvents such as n-hexane, chlo-
roform, ethyl acetate and ethanol and kept aside for 72 h.
The extraction was repeated until complete extraction was
taken place and the solids were filtered using whatman no.1
filter paper. The filtrate was concentrated using rotary vac-
uum evaporator (Make: Buchi, Switzerland, Model: R-300)
at 60°C. Finally the dried crude extracts were weighed and
the percentage yield of each extract was calculated on dried
basis, using the formula.
Extract yield (%) = weight of dried residue in g/

weight of sample in g X 100

Chromatographic analysis of extracts

Gas chromatography—mass spectroscopy (GC-MS)
analysis

Different crude extracts from fruits of C. annuum L. was
performed using a gas chromatograph (Make: PerkinElmer,
Model: Clarus 500, USA) equipped with Turbomass Gold
Quadrapole Mass Spectrometer fitted with Elite-5 capil-
lary non-polar column (30 mx0.25 mm internal diameter,
film thickness 0.25 um). An electron ionization system
with ionization energy of 70ev was used for the detection
of chemical constituents. Helium gas with purity 99.999%
was used as a carrier gas at constant flow rate of 1 ml/min.
The injector temperature was set at 280°C and the oven
temperature was set initially at 60-150°C at 8 °C/min and
finally raised to 280°C at 7°C/min with a holding time
of 5 min. The diluted samples (1 pl) were injected in the
split mode with the ratio of 1:10. The mass spectrum was
scanned from 40 to 450 amu with scan time interval of
0.2 s. The resulted mass spectrum was matched with inbuilt
NIST library database version 2.0. The percentage of the
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chemical constituents in the crude extract of C. annuum
was expressed as % by peak area normalization.

High performance thin layer chromatography (HPTLC)
analysis

HPTLC was performed on 10 cm X 10 cm aluminium sheets
coated with silica gel 60F,5, (E-Merck, Germany). Sample
solutions were applied to the plates as bands of 7 mm wide,
15 mm apart and 15 mm from the bottom of the plate by
means of Camag Linomat5 (Muttenz, Switzerland) sample
applicator equipped with a 100 ul Hamilton syringe. The
mobile phase used for the development of phenols was
chloroform: ethyl acetate: formic acid (5:4:1, v/v/v), for
flavonoids, toluene: ethyl acetate: formic acid (5:4:1, v/v/v)
and for carotenoids, benzene: isopropanol (9:1, v/v/v) [14]
in a Camag twin-trough chamber previously saturated with
mobile phase vapour for 30 min. After development, the
plates were dried in a hot air oven at 105 °C. The developed
plates were scanned at 254 nm using Camag TLC scan-
ner3 with winCATS software version 1.3.4. The images
were captured using Camag Reprostar3 under UV 254 and
366 nm.

Determination of total phenolic content

Folin—Ciocalteu reagent was used to determine the total
phenolic content of the different extracts [15]. In brief, 1 ml
of extracts (1 mg/ml) and standard solution of gallic acid
(0.5-2.5 ml) was added to a 25 ml volumetric flask con-
taining 10 ml of distilled water. 1.5 ml of Folin—Ciocalteu
reagent was added to the mixture and shaken well. After
5 min, 4 ml of 20% sodium carbonate solution was added
and make up the volume to 25 ml with distilled water. After
30 min of incubation at room temperature, the absorb-
ance was taken at 765 nm using UV-Visible spectrometer
(Make: PerkinElmer, Model: Lambda25, USA).

Determination of total flavonoid content

The total flavonoid content of the extracts was determined
by aluminum chloride method according to Chang et al.
[16]. In brief, 1 ml of extract (10 mg/ml) or a standard solu-
tion of quercetin was mixed with 3 ml of distilled water
and 0.3 ml of 5% NaNO, solution; after 5 min of incuba-
tion 0.3 ml of 10% AICl; solution was added and the mix-
ture was allowed to stand for 6 min. Finally, 2 ml of 1 mM
NaOH solution was added to the mixture, the final volume
was made to 10 ml with distilled water. After 15 min of
incubation at room temperature, the absorbance was meas-
ured at 510 nm using UV-Visible spectrometer.

Determination of lycopene

Lycopene content of the extract was determined using
UV-VIS spectrometer at 472 nm [17]. Different extracts of
bell pepper were dissolved in 5 ml of tetra hydro furan and
40 ml of absolute ethanol was mixed and shaken well until
obtained a homogenous solution. Diethyl ether (100 ml)
was added and shaken well, allowed to separate and ether
layer was collected and evaporated to dryness. The dried
residue was dissolved in 25 ml of isopropanol and the
absorbance was measured using isopropyl alcohol as blank
and the content of lycopene was calculated using E 1%,
1 cm as 3450.

Evaluation of radical scavenging activity by DPPH
method

Antioxidant activity of the extracts was evaluated by using
DPPH assay [18]. Aliquots (0.1 ml) of various concentra-
tions of the different extracts were added to 3.9 ml of DPPH
(0.025 g/1 in methanol). After incubation at room tempera-
ture for 30 min, the absorbance was measured at 515 nm
UV-visible spectrophotometer. Gallic acid was used as a
standard. The DPPH scavenging activity was calculated
using the formula,

% Inhibition = (A, —A,;/Ay) x 100

where A, is the absorbance of the control and A, is the
absorbance of the sample.

Antioxidant activity by reducing assay

The reducing power assay was used to determine the
antioxidant activity of extracts according to the method
of Oyazu [19]. The reducing assay of a compound may
serve as a significant indicator for its antioxidant potential.
According to this method, the aliquots of various concen-
trations of extract and standard ascorbic acid (50-1000 pg/
ml) in 1.0 ml of distilled water were mixed with 2.5 ml of
phosphate buffer (pH 6.6) and 2.5 ml of 1% potassium fer-
ricyanide. The mixture was incubated at 50°C in a water
bath for 20 min. After cooling, 2.5 ml of 10% trichlo-
roacetic acid was added to the mixture, which was then
centrifuged at 3000 rpm for 10 min. Supernatant solution
(2.5 ml) was pipette out and mixed with 2.5 ml distilled
water and freshly prepared 0.5 ml of 0.1% ferric chloride
solution. The absorbance was measured at 700 nm using a
UV-Visible spectrometer.
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Statistical analysis

The results are expressed as mean + SD. Student’s ¢ test and
one-way ANOVA were used to analyze the level of statisti-
cal significant variation among extracts. P <0.05 was con-
sidered as statistically significant.

Results and discussion
Percentage yield of various extracts of bell pepper

In the present study, n-hexane, chloroform, ethyl acetate
and ethanol were used for the successive extraction of phy-
tochemicals present in the red bell pepper and the yield
of each extract was calculated on dried basis, which was
found to be 0.25, 0.13, 0.21 and 2.87% w/w respectively.
The extraction yield depends on time, solvent used and
temperature conditions as well as chemical nature of the
sample [20, 21]. From the results of the study, the succes-
sive extraction reveals the solubility of definite components
in particular solvent, which improve the isolation of bioac-
tive metabolites. C. annuum showed better extraction yield
in ethanol (2.87%, w/w) than other solvents which are in
agreement with Bushra [22], Milan and Stankovic [23] and
Bonoli [24]. The effectiveness of ethanol as an extraction
solvent could be due to it being a polar solvent has the abil-
ity to extract more polar substances such as phenolic and
flavonoid compounds.

Chemical composition of extracts by GC-MS
and HPTLC analysis

The chemical composition of various extracts of red bell
pepper by GC-MS analysis was shown in Table 1 and the
chromatogram obtained was shown in Fig. 1. The major
constituents of n-hexane extract were found to be (Z) 6,
(Z) 9-pentadecadien-1-ol, n-hexadecanoic acid, 3-hexen-
2-one and tetradecanoic acid. Chloroform extract shows
9, 17-octadecadienal, (Z)-, n-hexadecanoic acid and tetra-
decanoic acid. Ethyl acetate extract shows n-hexadecanoic
acid, 3-eicosene, (E)-, hydroquinone, 9, 12, 15-octadec-
atrienoic acid, (Z, Z, Z)-, E-15-heptadecenal and as major
constituents. Ethanol extract shows n-Hexadecanoic acid,
Hydroquinone, 4H-Pyran-4-one, 2,3-dihydro-3,5-dihy-
droxy-6-methyl-, 7,11-hexadecadienal, 2H-Pyran-2-one,
tetrahydro-5,6-dimethyl-, trans- and 7,11-hexadecadi-
enal as major compounds. Bioactive constituents such as
n-hexadecanoic acid and tetradecanoic acid were found
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in all extracts. Benzophenone was commonly present in
chloroform, ethyl acetate and ethanol extracts. Previous
studies have shown that red bell pepper containing higher
levels of phenolic and carotenoid compounds than other
varieties of bell pepper [25]. According to Pieternel Lun-
ing [26], GC-MS analysis of C. annuum showed the vola-
tile compounds like hexanal, 6-methyl-5-hepten-2-one,
B-ionone, 2,3-butadione, 1-penten-3-one, 3-carene, octanal,
(e)-2-hexenal and (e)-2-hexenol were rich in red variety
bell pepper. In our study, most of the identified compounds
were hydrocarbons, fatty acids and some constituents
such as hydroquinone, fragmentation of flavonoid like
4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-were
also detected. Most of these identified compounds have
been already been reported as pharmacologically active by
Kankeaw [27].

In HPTLC chromatogram, the different Rf values iden-
tified from hexane, chloroform, ethyl acetate and ethanol
extracts denoted the presence of different kind of phenol
(Fig. 2), flavonoid and carotenoid compounds (Table 2;
Figs. 3, 4, 5). Band at R; 0.56 corresponding to quercetin
was visible in chloroform and ethyl acetate extracts which
was shown in Fig. 2b, e. Previous reports suggested large
quantities of neutral phenolic and flavonoids like querce-
tin and luteolin in bell pepper [28] was in agreement with
the present study. Chloroform extract shows multiple peaks
than other extracts which indicated the presence of different
types of carotenoids (Fig. 5). Band at R; 0.53 corresponds
to lycopene was present in chloroform extract (Table 2).

Total phenols, flavonoids and lycopene content

The antioxidant compounds such as phenols, flavonoids
and carotenoids in various extracts of red variety bell pep-
per were estimated by different chemical methods. The
total phenolic content was found to be higher in ethanol
extract (7.14+0.03%, w/w) than hexane (0.01%, w/w),
chloroform (0.13%, w/w) and ethyl acetate (3.39 +0.02%,
w/w). Maximum amount of total flavonoids (4.05 +0.03%,
w/w) was found in ethyl acetate extract of red bell pepper
than chloroform (0.89+0.01%, w/w) and ethanol extract
(3.26 £0.02%, w/w). The carotenoid related compound
lycopene was found to be 0.016% in hexane, 0.014% in
chloroform, 0.011% in ethyl acetate and 0.0047% in ethanol
extract. The lycopene was found in hexane due to its lipo-
philic nature. Phenolic compounds are often extract with
high amounts in more polar solvents [29] and our results
also proven that ethanol extract has highest phenolic con-
tent. In previous studies, the best preparation of flavonoids
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Table 1 Chemical composition of various extracts by GC-MS analysis

S.No Extract Compound name Reten- Molecular formula Molecu- Area (%)
tion time lar
(min) weight
1 Hexane extract 3-hexen-2-one 5.90 CeH,,0 98 6.20
2 2,4-heptadienal, (E,E)- 6.26 C,H,,0 110 0.23
3 1,4-pentadien-3-ol 6.41 CsHgO 84 0.52
4 Ethanone, 1-(3-methylphenyl)- 10.72 CoH,,0 134 0.12
5 2,4-decadienal 13.04 CioH;60 152 0.73
6 2,4-decadienal, (E,E)- 13.59 C,oH,;6O 152 0.93
7 Dodecanoic acid 20.56 C,,H»,0, 200 0.72
8 3-hydroxy-7,8-dihydro-4-ionol 23.93 C,3H,,0, 208 0.19
9 Tetradecanoic acid 26.15 C,4H»0, 228 3.03
10 2(4H)-benzofuranone, 5,6,7,7a- tetrahydro-4,4,7a-trimethyl-  26.62 C,,H,;0, 180 0.49
11 (E,E)-7,11,15-trimethyl-3-methylene- hexadeca-1,6,10,14- 29.23 CyoHs, 272 0.15
tetraene
12 n-hexadecanoic acid 31.61 C,6H3,0, 256 25.03
13 (2)6,(Z)9-pentadecadien-1-ol 36.09 C,;5sH,0 224 60.14
14 Hexanoic acid, 3,5-dimethylcyclohexyl ester 38.49 C4,H,40, 226 1.39
15  Chloroform extract ~ 2,5-octadiene 6.29 CgH 4 110 0.10
16 2,4-decadienal 13.09 C,oH,cO0 152 0.24
17 2,4-decadienal, (E,E)- 13.62 C,oH,c0 152 0.34
18 a,4-D-glucopyranoside, 4-O-hexyl- 20.53 C,,H,,0¢ 264 0.63
19 1,2-dioxolan-3-one, 5-ethyl-5-methyl-4-methylene- 21.51 C;H,,05 142 0.38
20 Benzophenone 22.08 C3H,,0 182 0.26
21 Hexadecanal 23.96 C,cH3,0 240 0.85
22 Tetradecanoic acid 26.08 C,,H,30, 228 2.67
23 Cyclohexane, 2,4-diisopropyl-1,1-dimethyl- 26.36 C,Hyg 196 2.53
24 2,6,10-dodecatrien-1-ol, 3,7,11-trimethyl-, (E,E)- 29.25 C;5sH,O 222 0.22
25 n-hexadecanoic acid 31.39 C,6H3,0, 256 24.34
26 9,17-octadecadienal, (Z)- 35.81 C3H3,0 264 67.41
27 Ethyl acetate extract Hydroquinone 13.56 C¢HeO, 110 4.43
28 Phenol, 2,4-bis(1,1-dimethylethyl)- 18.15 C,,H,,0 206 1.68
29 n-decanoic acid 19.63 C,oH,0, 172 0.87
30 3-hexadecene, (Z)- 19.89 Ci¢H3, 224 2.63
31 Benzophenone 21.40 C;3H,,0 182 0.57
32 Hexadecanal 23.39 C6H3,0 240 0.93
33 Tetradecanoic acid 25.07 C4,H,50, 228 2.68
34 E-15-heptadecenal 25.39 C,7H3,0 252 15.32
35 Eicosane 25.54 CyoHy, 282 1.19
36 n-hexadecanoic acid 30.32 C,¢H3,0, 256 26.63
37 3-eicosene, (E)- 30.46 CyoHy 280 21.82
38 9,12,15-octadecatrienoic acid, (Z,Z,7)- 34.55 C3H3,0, 278 11.24
39 Ethanol extract 2,4-dihydroxy-2,5-diemthyl2(2H)-furan-3- 5.74 CeHgO, 144 3.64
40 2H-Pyran-2-one, tetrahydro-5,6-dimethyl-, trans- 6.77 C,H,,0, 128 9.22
41 Benzene acetaldehyde 7.13 CgHgO 120 0.90
42 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- 9.58 CeHgO, 144 9.63
43 2-furancarboxaldehyde, 5-(hydroxymethyl)- 11.71 CeHeO5 126 1.66
44 Hydroquinone 13.58 C¢HeO, 110 10.98
45 (S)-3,4-dimethylpentanol 14.68 C,H,;,0 116 1.50
46 Phenol, 2,4-bis(1,1-dimethylethyl)- 18.14 C,,H,,0 206 4.43
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Table 1 (continued)

S.No Extract Compound name Reten- Molecular formula Molecu- Area (%)
tion time lar
(min) weight
47 3-tetradecene, (Z)- 19.89 C 4 Hyg 196 5.58
48 Benzophenone 21.41 C3H,,0 182 4.32
49 Hexadecanal 23.39 C,cH3,0 240 0.59
50 Tetradecanoic acid 25.02 C,4H»0, 228 1.96
51 3-hexadecene, (Z)- 25.37 C,¢Hs, 224 8.28
52 n-hexadecanoic acid 30.19 C,¢H3,0, 256 17.98
53 7,11-hexadecadienal 34.53 C,cHyO 236 9.30
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Fig. 1 GC-MS chromatogram of different extracts of bell pepper. He Hexane, Ch Chloroform, Ea Ethyl acetate and Et Ethanol extract

Table 2 HPTLC profile of various extracts of bell pepper

Extract Carotenoids Phenols Flavonoids
No of spots Ry value No of spots Ry value No of spots  R; value

Hexane 9 0.24,0.62, 0.65, 0.69, 0.73, 4 0.41, 0.72,0.92, 0.95 - -
0.79, 0.83, 0.94, 0.98

Chloroform 12 0.14,0.24, 0.36,0.40,0.49, 12 0.06, 0.14, 0.22, 0.29, 0.38, 11 0.01, 0.09, 0.22, 0.30, 0.42,
0.53, 0.58, 0.60, 0.64, 0.72, 0.43, 0.50, 0.71, 0.76, 0.84, 0.46, 0.53, 0.56, 0.70,
0.83, 0.96 0.93 0.79, 0.86

Ethyl acetate 9 0.24, 0.36, 0.58, 0.60, 0.65, 8 0.07,0.12,0.24,0.46,0.61, 7 0.03, 0.13, 0.21, 0.30, 0.56,
0.73, 0.80, 0.95 0.77, 0.85, 0.95 0.69, 0.76

Ethanol 9 0.04, 0.14, 0.24, 0.37, 0.60, 3 0.21,0.79, 0.91 3 0.11,0.21, 0.63

0.66, 0.74, 0.85, 0.95
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Fig. 2 HPTLC analysis of various extracts of C. annuum. a, d Photo
Documentation of bell pepper based on phenols, b, e based on fla-
vonoids, ¢, f based on carotenoids visualized under UV at 254 and

from Malus domestica, Laumea procumbens, Citrus japon-
ica and Spanish olive cultivars was obtained with the use
of ethyl acetate and also it has been reported that ethyl
acetate was the optimal solvent for the isolation of active
substances from plant materials [30, 31]. In our study, it is
confirmed that among all the employed organic solvents,
ethyl acetate as the most effective solvent for the extraction
of flavonoids.

Antioxidant activity

The antioxidant activity of bell pepper was determined by
using in vitro methods namely DPPH and reducing power
assays where the results are shown in Fig. 6a, b. During
DPPH free radical reaction, the degree of discolouration
(decrease in absorbance) of DPPH indicates the scaveng-
ing potential of the extract. Among all the extracts tested,
ethyl acetate and ethanol exhibit higher (p<0.001) inhi-
bition percentage than other two extracts. The highest

366 nm. He hexane, Ch chloroform, Ea ethyl acetate, Et ethanol
extract, Q quercetin standard

free radical scavenging activity was exerted by ethanolic
(53.66%) and ethyl acetate (49.55%) extracts of bell pep-
per at a concentration of 254 pg/ml, which was higher than
chloroform extract (25.03%). These results indicated that
the bell pepper has a noticeable scavenging effect on DPPH
free radicals. This may be attributed to its highest content
of phenolic and flavonoid. It has been documented that
radical scavenging activity is mainly due to the presence
of hydroxyl groups in aromatic rings of phenolics [32, 33].
Our results suggested that phenolic acids and flavonoids
may be the major contributors for the antioxidant activity
of red bell pepper extracts.

In reducing power assay (Fig. 6b), the yellow colour of
the test solution changed into green depends on the reduc-
ing power of the test solution. The presence of reducing
compounds in the test solution causes the reduction of
Fe**/ferric cyanide complex to the ferrous form. There-
fore, Fe?* can be monitored by measuring the absorbance
700 nm. Kolli et al. [34] and Gordon [35] suggested that the
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Fig. 3 HPTLC chromatogram of different extract of C. annuum based on phenols. He hexane, Ch chloroform, Ea ethyl acetate and Et ethanol

extract

reducing potential was determined based on the potential
to donate a hydrogen atom to break free radical chain. Fig-
ure 6b shows that the hexane, chloroform, ethyl acetate and
ethanol extracts have higher reducing ability with increase
in absorbance at 700 nm. The antioxidants present in all
the extracts of bell pepper showed their reduction of Fe>*/
ferric cyanide complex to the ferrous form and thus proved
their reducing power. The combined effect of phenols and
flavonoids created a great antioxidant capacity along with

@ Springer

lycopene. As excellent source of phenols, flavonoids and
carotenoids, the bell pepper becomes a healthy vegetable
for regular consumption.

Conclusion

The result of the present study focuses on the content of
bioactive compounds and antioxidant activity among the
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Fig. 4 Chromatogram showing different extract of red bell pepper based on flavonoids. Q quercetin standard, Ch chloroform, Ea ethyl acetate,

Et ethanol extract

different solvents used for the extraction process. The etha-
nol and ethyl acetate are the ideal solvents for the extrac-
tion of phenolic and flavonoid compounds from C. annuum
fruit. The secondary metabolites present in the bell pepper
are very effective in the prevention of lot of diseases. It
also seems to identify and characterize compounds isolated

for use in food, pharmaceutical, medicinal and therapeutic
industries. We conclude that the ethanol and ethyl acetate
extracts of C. annuum act as a natural antioxidant in food
and pharma industry and also a safe alternative to synthetic
antioxidant drugs.
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