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Phytochemical Evaluation and Antioxidant Activity of Virginia 
tobacco Leaves (Nicotiana tabacum L. var virginia) Fractions with 
DPPH and FTC Methods
Kori Yati1,4, Misri Gozan2, Mardiastuti3, Vivi Anggia5, Rini Prastiwi5, Mahdi Jufri1*

INTRODUCTION
Indonesia is one of the countries in Asia with 
abundant of biodiversity. It has the largest tropical 
rainforest in the world with high humidity that 
allows the growth of various types of plants. 
The plant has been used for various purposes, 
especially for traditional remedies. The utilization 
of traditional remedies in Indonesia is part of the 
national culture and has been widely used for  
centuries ago. However, the effectiveness and safety 
have not been supported by adequate research.1

In improving the quality, safety and usefulness of 
traditional medicines, it is necessary to standardize 
raw materials in the production of traditional 
medicines including the standardization of plant 
extracts and fractions. The extraction quality 
standardization parameters consist of non-specific 
parameters (drying losses and specific gravity, the 
total ash content, moisture content, residual solvent 
and also pesticide, heavy metal contamination 
and the microbial contamination) and specific 
parameters (identity, organoleptic, dissolved 
compounds in certain solvents, phytochemical 
screening, total class of chemical content, specific 
chemical content.2

Virginia tobacco (Nicotiana tabacum var. Virginia) 
is one of the world's widest varieties of tobacco 
plants. This variant is planted around 1.8-2.0 

million hectares. Recently, 1.5-2 million hectares of 
tobacco growing areas worldwide. Many researches 
has reported that Nicotiana tabacum var. Virginia 
contains more than 4000 chemical compounds.3 
Previous research reported that Virginia tobacco 
leaves contained triterpenoids, alkaloids, glycosides, 
saponins, flavonoids, tannins and phenols. In 
addition as raw materials for cigarettes, tobacco is 
also efficacious as an antibacterial,4 antifungal and 
bioinsecticide.5 Andjani et al. (2019). proved that, 
Nicotiana tabacum L. bio-oil at dosage 5000 mg/kg 
body weight was not toxic against female winstar 
rats. There is no mortality and also no significant 
change in behavior and the body weight.6 

The chemical coumpound of Nicotiana tabacum are 
phenol and flavonoids, which are responsible for 
their health benefits.7 According to multiple reports 
in the literature, phenolic and its derivate exhibit free 
radical inhibition, peroxide decomposition, metal 
inactivation or oxygen scavenging in biological 
systems and prevent oxidative disease burden.8 
Considering the important role and function of 
phenolic and flavonoid compounds, it is necessary 
to conduct research on analysis of phenolic and 
flavonoid levels of Virginia tobacco leaves (Nicotiana 
tabacum var. Virginia) and assesses the antioxidant 
using two different methods with a different 
mechanisms. So that the data in the chemical content 
of the group will be preliminary information about 
the characteristics of the extract associated with 
pharmacological effects. 

ABSTRACT
Introduction: Virginia tobacco (Nicotiana tabacum var. Virginia) is one of the most extensive varieties 
of tobacco plants. Nicotiana tabacum var. Virginia leaves known to contain alkaloids, saponins, tannins, 
phenol, flavonoids, triterpenoids and glycosides. In addition to cigarette raw materials, tobacco is also 
able to be efficacious as an antibacterial, antifungal and bioinsecticide. Objective: The aim of this study 
to determine the total phenol and total flavonoids and also antioxidant activity of Virginia tobacco leaves 
fractions. The fraction with the largest compound content was evaluated further for its antioxidant 
activity. Methods: Virginia tobacco leaves was fractioned into dichloromethane (DCM), ethyl acetate, 
butanol and water fractions. Phenol levels were determined with Follin-Ciocalteu reagent using the 
UV-Vis spectrophotometer method measured at 743.50 nm and gallic acid as a reference compound. 
Total flavonoid levels were determined with AlCl3 reagent using the UV-Vis spectrophotometer method 
measured at 434.50 nm and quercetin as a reference compound. Antioxidant activity was evaluated 
with DPPH and Ferric Thiocyanate (FTC) method and the standard used was quercetin. Results: Total 
phenol levels in Virginia tobacco leaves of DCM, ethyl acetate, butanol and water fractions respectively 
were 191.2386 mgGAE/g, 201.2913 mgGAE/g, 180.5714 mgGAE/g, 212.8692 mgGAE/g. Total Flavonoid 
levels respectively were 6.0927 mgQE/g, 6.9659 mgQE/g, 5.1112 mgQE/g, 8.3346 mgQE/g. Antioxidant 
of water fraction was evaluated further using DPPH and FTC method with IC50 respectively were 
75.9148µg/ml and 67.8972 µg/ml. Conclusion: Overview of total phenol and flavonoid levels fractions 
and antioxidant can be used as an additional initial reference for Virginia tobacco leaves development as 
source of medicinal substances. 
Key words: Antioxidant, DPPH, Phenol, Flavonoid, FTC, Virginia tobacco.
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MATERIAL AND METHODS

Plant extract
Ethanol extract of Virginia tobacco leaves was obtained from the 
Agency for the Assessment and Application of Technology (BPPT), 
Indonesia extracted with reflux method.3

Chemicals and standards
Quercetin, gallic acid, Folin Ciocalteu and AlCl3 were purchased from 
Merck and other chemical reagent for analytical analysis. 

Physicochemical parameter evaluation of extract
Physicochemical parameters i.e. moisture content, total ash, water 
soluble ash content, acid insoluble ash content were evaluated according 
to the official methods described in Indonesian Pharmacopeia.2 

Moisture content
Determination of drying loss according to Indonesian Pharmacopeia.2

Total Ash 
The extract was put into the crucible silicate that has been equalized and 
tamed, incinerate slowly until the charcoal runs out, cool and weigh. 
If the charcoal cannot be removed, add hot water, stir, filter through 
ash-free filter paper. Filter paper along with the rest of the filtering in 
the same crucible is incinerated to a fixed weight. Total ash content is 
calculated against the weight of the test material, expressed in% w/w. 

W0 = empty crucible weight 

W1 = weight of crucible and extract before flattened

W2 = weight of crucible and dried extracts

Water-soluble ash content 

Ash obtained from the determination of ash content, boil with 25 ml 
of water for 5 minutes. Collect insoluble parts then filter with ash-free 
filter paper, wash with hot water, and incinerate for 15 minutes at a 
temperature of no more than 450 °C, until the weight remains then 
weigh. 

Acid insoluble ash content 
Ash obtained from the determination of ash content, boiled with 
25 ml dilute hydrochloric acid for 5 minutes, collect acid-insoluble 
parts, filtered through ash-free filter paper, then wash with hot water, 
incinerate to a fixed weight. Acid insoluble ash content was calculated 
against the weight of the test material, expressed in% w/w.

Determination of phenolic level 
The analysis was carried out according to the procedure performed 
by Lim & Murtijaya (2007) with a few modifications and gallic acid 
was used as a reference compound. 50.0 mg gallic acid was dissolved 
in 0.5 ml ethanol, then diluted with distilled water to a volume of 100.0 
ml. 300 μL of gallic acid solution added 1.5 ml of the Folin-Ciocalteau 
reagent (1:10), then shaken and allowed to stand for 3 minutes. 1.2 ml 
of 7.5% Na2CO3 solution was added and shaken until homogeneous, 
and allowed to stand at room temperature in the operating time range. 
The absorbance of gallic acid was read at maximum wavelength. The 

series concentration of gallic acid was made and recorded at maximum 
wavelength. The standard calibration curve was determined from 
the linear regression equation between series concentrations of gallic 
acid (x) and the absorbance of the gallic acid reaction with the Folin-
Ciocalteu reagent (y). 10.0 mg of Virginia tobacco leaves fractions 
were dissolved to 10.0 ml with a mixture of methanol: distilled water 
(1: 1). 300 μl sample solution was allowed the procedure previously 
described, read at maximum wavelength and the procedure was carried 
out triplicate. Phenol levels of the samples obtained were expressed as 
equivalence to gallic acid (GAE).9

Determination of flavonoid level

The analysis was carried out according to the procedure performed by 
Chang et al. (2002) with a few modifications used AlCl3 and quercetin 
was used as a reference compound. The standard solution was made at 
a concentration of 5 µg / ml, then added 3 ml of p.a ethanol, 0.2 ml of 
10% AlCl3, 0.2 ml of 1M sodium acetate, and aquadest to a volume of 
10 ml. Absorbance was read at maximum wavelength. 100 mg Virginia 
tobacco leaves fractions were dissolved in a volumetric flask with 10 ml 
ethanol. 1 ml solution added with 3 ml ethanol, then added with 0.2 
ml AlCl3 10% and 0.2 ml natrium asetat 1M reagent. The solution was 
added with distilled water up to 10 ml. The mixture was incubated at 
room temperature according to the operating time range. Absorbances 
were measured at the maximum wavelength and analysis was carried 
out in triplicate. Flavonoid content was obtained as equivalent to 
quercetin. The equation of the standard calibration curve was obtained 
from linear regression between the concentration of quercetin (x) 
and absorbance (y). Flavonoid levels of the samples obtained were 
expressed as equivalence to quercetin (QE).10 

Determination antioxidant activity
The fraction with a high level of phenolic and flavonoid content was 
analyzed further for its antioxidant activity with DPPH and FTC 
methods. 

1,1-Diphenyl-2-Picrylhidrazil (DPPH) method
Virginia tobacco leaves fraction antioxidant capacity was determined 
according to a method performed by Molyneux (2004). 10 mg DPPH 
dissolved in 10 ml methanol. 2.0 ml of the standard solution was 
pipetted then dissolved in a 100 ml volumetric flask. 0.2 ml of methanol 
mixed with 3.8 ml of DPPH then the maximum wavelength of DPPH 
solution was determined in a range of 400 ̶ 800 nm. 10 mg of tobacco 
leaves fraction dissolved in 100 ml volumetric flask with methanol then 
prepared with various concentrations of 20 ppm, 40 ppm, 60 ppm, 80 
ppm and 100 ppm. The absorbance of the sample was measured at λmax 
for 30 minutes. The data obtained were processed to get the percentage 
inhibition value. Tests were carried out in triplicate.11

Ferric Thiocyanate (FTC) method

The capacity of Virginia tobacco leaves fraction to inhibit the peroxides 
formation from linoleic acid was determined with the FTC methods 
described by Zahin et al. (2009). 1 ml of 50 mM linoleic acid in 100% 
ethanol was added with 1 ml of phosphate buffer pH 7 0.1 M, then 
incubated for 24 hours at 40 °C in a dark room. The incubated solution 
was taken as much as 100 μL then added with 2.35 ml of 75% ethanol 
and 50 μL of ammonium thiocyanate 30%. Then add 50 μL FeCl3 0.02 
M in 3.5% HCl. The maximum wavelength was determined the range 
of 380-780 nm. The fraction was prepared with various concentrations 
(20, 40, 60, 80 and 100 ppm). The mixture was incubated according 
to the operating time range that has been determined before in a dark 
room temperature. Absorbances were measured at the maximum 
wavelength.12
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RESULTS 

Extraction and fractionation 
Ethanol extract of Virginia tobacco leaves were obtained from the 
Agency for the Assessment and Application of Technology (BPPT) 
then fractioned with DCM, ethyl acetate, butanol and water solvents. 
All fractions then evaporated in vacuo. DCM, ethyl acetate, butanol 
and water fraction were analyzed further to determine phenolic, and 
flavonoid content.

Physicochemical evaluation 
The nonspecific parameters of the extract were determined including 
water content, total ash content, water-soluble ash content and acid 
insoluble ash content in the extract. Results are shown in Table 1.

Determination of phenolic content 
Quantitative analysis of Phenolic levels was determined by the UV-Vis 
spectrophotometry method whose absorbance was measured at 743.50 
nm. The phenolic level of Virginia tobacco leaves fractions is shown in 
table 2. 

Determination of flavonoid content 
Quantitative analysis of flavonoid levels was performed using UV-Vis 
spectrophotometry method. The maximum wavelength is obtained at 
443.50 nm. The flavonoid level of Virginia tobacco leaves fractions is 
shown in table 3.

Determination of antioxidant activity

DPPH method

Based on the analysis of phenolic and flavonoid content, the water 
fraction gave the highest value than the other fraction on both 
compounds analyzed. Therefore, the ability of water fractions to 
counteract free radicals was further evaluated by DPPH method. 
In this study, the maximum wavelength was obtained at 515 nm. 
The antioxidant activity of water fraction compared to the standard 
is shown in Table 4. Based on the research, antioxidant activity was 
increased according to water fraction concentration with the IC50 of 
75.9148 µg/ml compared to quercetin was 6.7918 µg/ml. In this study, 

the results of quercetin gave a value that was close to the research of 
Rini et al. of 5.631  µg/ml.

FTC method
Furthermore, the capacity of water fraction in reducing the formation 
of peroxide in fat peroxidation was measured and the Ferric thiocyanate 
complex formed was read at 484 nm. The antioxidant activity of water 
fraction compared to the standard shown in Table 5. This study showed 
that water fraction Virginia tobacco leaves can prevent the formation 
of fat peroxidation from linoleic acid with IC50 was 67.8972 µg/ml 
compared to standard was 6.0528 µg/ml. 

DISCUSSION
Virginia tobacco (Nicotiana tabacum var. Virginia) is one of a variety 
of tobacco that is mostly used as the main raw material for cigarettes 

Parameters Result (%w/w)
Water content
Total ash content

16.43%
7.10 %

Acid insoluble ash content
Water-soluble ash content

0.36 %
3.47 %

Table 1: Physicochemical Evaluation of ethanol extract of Virginia tobacco.

Fractions Absorbance Phenolic Content
(mgGAE/g)

Avarage
(mgGAE/g)

DCM 0.661 194.3708 191.2386
0.656 188.9604
0.666 190.3846

Ethyl acetate 0.695 201.7234 201.2913
0.697 200.4320
0.689 201.7185

Buthanol 0.626 180.8988 180.5714
0.632 184.6921
0.622 176.1234

Water 0.729 210.0786 212.8692
0.734 216.5896
0.724 211.2141

Table 2: Phenolic content analysis from ethanol extract of Virgina tobacco.

Fractions Absorbance Flavonoid content 
(mgQE/g)

Average 
(mgQE/g)

DCM 0.490 6.0897 6.0927 ± 0,089
0.485 6.0043
0.487 6.1841

Ethyl acetat 0.552 6.9187 6.9659 ±0,060
0.554 6.9456
0.560 7.0335

Buthanol 0.412 5.0281 5.1112 ±0,086
0.417 5.1056
0.424 5.1999

Water 0.653 8.2707 8.3346 ±0,088
0.655 8.2976
0.664 8.4355

Table 3: Flavonoid content analysis from ethanol extract of Virgina tobacco.

Sample Concentration
(ppm) Absorbance %Inhibition IC50 (µg/mL)

Quercetin 2 0.5248 22.6643%
4 0.4483 33.9357%
6 0.3658 46.0949% 6.7918µ/mL
8 0.2946 56.4397%

10 0.2149 68.3318%
Water 
fraction 20 0.5046 26.5822%

40 0.4304 37.3781%
60 0.3707 46.0643% 75.9148µ/mL
80 0.3304 51.9278%

100 0.2915 67.5876%

Table 4: Antioxidant activity of water fraction with DPPH method.

Sample Concentration
(ppm) Absorbance %Inhibition IC50 (µ/mL)

Quercetin 2 0.4331 35.5697%
4 0.3833 42.9782%
6 0.3296 50.9669% 6.0528µg/mL
8 0.2866 57.3638%

10 0.2539 62.2285%
Water 
fraction 20 0.4614 31.3597%

40 0.3925 41.6096%
60 0.3373 49.8215% 67.8972 µg/mL
80 0.3060 54.4779%

100 0.2743 59.1936%

Table 5: Antioxidant activity of water fraction with FTC method.
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proven to be efficacious for many important pharmacological activities. 
The development of this variety for other purposes besides cigarettes 
is expected to increase its economic value. The present study, ethanol 
extract of Virginia tobacco leaves was obtained from the Agency for 
the Assessment and Application of Technology (BPPT), Indonesia 
which is extracted with the reflux method. the use of the extraction 
method is the main point that must be considered. The use of the reflux 
method provides several benefits to the compound extraction process. 
Hidayat et al. (2019) proved that the antioxidant activity possessed 
by black Sumatran incense resin which is extracted using the reflux 
method is greater than Jatropha curcas L. and smaller than Sargassum 
serratifolium extract.13

Determination of physicochemical parameters of the extract is useful 
to determine the quality of extract as one of raw materials of traditional 
medicine. Water content is essential to provide a minimum limit or 
range of the amount of water content in the extract. Based on the result, 
the water content of the ethanol extract of Virginia tobacco meets the 
requirements of Indonesian Pharmacopeia. Determination of total ash 
content gives an overview of extract mineral content, starting from 
the initial process to extract so that the total ash content parameters 
are related to the purity and contamination of an extract. The results 
showed that the level of minerals in an extract is still low.2 

The chemical compound was one of the important parameters that 
related to the activity. In previous research ethanol extract of Virginia 
tobacco showed a positive result to the alkaloid, phenolic, flavonoid 
and saponin.4 Phenolic and its derivatives are compounds that have 
been widely studied for various pharmacological activities that are 
important and beneficial. Many studies have reported the advantages 
of phenolic compounds, such as anti-aging, anti-inflammatory, 
antioxidant and anti-proliferative agents.14 Phenolic compounds have 
received increasing interest in human health due to their beneficial 
effects against several diseases like cancers attributed in particular to 
their antioxidant activity.15 Nicotiana tabacum L. var. Virginia leaf 
extract obtained from Ethanolic Heat Reflux Extraction (EHRE) had 
shown insecticidal activity against Gryllus bimaculatus imago and 
Galleria mellonella larvae. The values of LC50 were 38.5 mg/ml for 
Gryllus bimaculatus and 36.6 mg/ml for Galleria mellonella.16 

Flavonoids are the largest group of phenolic compounds containing two 
aromatic rings linked by three atoms of carbon bridge (C6–C3–C6). They 
include mainly flavones, isoflavones, flavonols, flavans, flavanones and 
anthocyanidins.17 This compound is one of the polyphenol compounds 
which has the various property that is important for human health 
in inhibiting alpha-amylase enzyme which is a key enzyme that is 
responsible to digest carbohydrates in the digestive tract.14 Besides that, 
the flavonoid is phenolic compound compounds that are highlighted 
for their antioxidant activity and the most widely distributed phenolic 
compounds in plant foods and also the most studied ones.18 

Analysis of phenolic and flavonoid levels in the present study showed 
that ethanol extract of Virginia tobacco contained 153.7414 ± 0.281 
mg GAE/g of phenolic compound and 3.5337 ± 0.1029 mg QE/g 
of flavonoid compound. It was an initial report that can be useful 
in the development of Virginia tobacco as a source of phenolic 
compound. Virginia tobacco (Nicotiana tabacum var Virginia) with 
high production capacity in various regions are more widely used to 
produce the white cigarette with high production capacity in various 
regions which may harm health. But this research indicated that 
Virginia tobacco still has pharmacological activities that are beneficial 
to our health. Interestingly, this plant can inhibit the oxidation process 
which can be caused by oxidants that can come from cigarette smoke.

CONCLUSION 
Tobacco leaf is a plant that is widely found in Indonesia and is used as a 
commodity for export to various countries due to Indonesia has tobacco 

leaves which was one of the best qualities in the world. Virginia tobacco 
is one of the primary commodities in the production of cigarettes that 
provides a large income for the government but unfortunately, it harms 
human health. Determining the levels of phenols and flavonoids can 
be an opportunity in the search for sources of natural antioxidants. 
Besides that, analysis of phenol and flavonoid content from plant 
extracts can expand the utilization of Virginia tobacco plants for other 
uses as a source of traditional medicinal plants. 
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received by a journal and the importance or prestige of
the journals where such citations come from It

measures the scientific influence of the average article

Year Documents
2009 40
2010 139

Citations per document

This indicator counts the number of citations received

by documents from a journal and divides them by the
total number of documents published in that journal.
The chart shows the evolution of the average number of
times documents published in a journal in the past two,

three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.425
Cites / Doc. (4 years) 2011 0.497
Cites / Doc. (4 years) 2012 0.475
Cites / Doc. (4 years) 2013 0.370
Cites / Doc. (4 years) 2014 0.566
Cites / Doc. (4 years) 2015 0.604
Cites / Doc. (4 years) 2016 0.578
Cites / Doc. (4 years) 2017 0.585
Cites / Doc. (4 years) 2018 0.782

Total Cites  Self-Cites

Evolution of the total number of citations and journal's

self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the

same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document

and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of

self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country

address.

Year International Collaboration

Citable documents  Non-citable documents

Not every article in a journal is considered primary

research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial
research (research articles, conference papers and
reviews) in three year windows vs. those documents

other than research articles, reviews and conference
papers.

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years

windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2009 0
Uncited documents 2010 31
Uncited documents 2011 116
Uncited documents 2012 201
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