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Abstract: Plant extracts have been reported to have contributed to the increase of nutritional values which are
important to the human health. Investigations were carried out to evaluate the phytochemicals content and
antioxidant activity of Rosa kordesii petal extracts in different solvents. Methanol, water and n-hexane were
used as solvent. Under an observational analytic study revealed the presences of alkaloids, flavonoids, phenols,
carbohydrate, resins, saponins, steroids, tannins, anthracenosides and coumerins as phytochemicals in the
extracts. The order of phenolic contents was as follows: aqueous extract; 461.9343.24, methanolic extract;
349.5943.62; and n-hexane extract; 42.42+1.71mg GAE/g residue whereas total flavonoid contents were found
to be 78.11+2.00, 168.2242.29 and 45+2.00 mg of catechin/g of extract, respectively. Antioxidant activity of
each extract was carried out by total antioxidant capacity test, DPPH, ABTS and ferric reducing antioxidant
power (FRAP) assay by using ascorbic acid as standard. Methanolic extract was found to be the most effective
in all assays, except total antioxidant capacity test with ICsy of 21.93ug/ml (DPPH Assay) and 10.38ug/ml
(ABTS Assay). The antioxidant activities were positively associated with the total phenolic and flavonoid
contents of the extracts. Further study on different solvent extracts of Rosa kordesii would be carried out to
elucidate the active principles for its outmost activity.
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I. Introduction

Rose flower is known as an astringent, stomachic and have been used as a food ingredient as well as
teas, cakes, and also providing suitable flavor to foods. It could be played a remarkable role by the addition
nutritional values and their protection exerting its antioxidative properties. Reactive oxygen species (ROS) such
as superoxide (O2-) and nitric oxide (NO) [1] are produced as a natural by-product during the normal oxygen
metabolism. Highly reactive free radicals and oxygen species are also present in biological systems from a wide
variety of sources [2]. However, when ROS are over produced, redox-active transition metal ions such as iron
(IT) or copper (II) can cause severe oxidative stress [3]. During oxidative stress nucleic acids, proteins, lipids or
DNA may be oxidized and can initiate degenerative disease. ROS stimulate the pathogenesis of many diseases
like atherosclerosis, ischemic heart disease, aging, inflammation, diabetes and immunosuppression etc.
Antioxidant compounds in food have its ability to trap free radicals. Antioxidant compounds like phenolic acids,
polyphenols and flavonoids scavenge free radicals such as peroxide, hydro- peroxide or lipid peroxyl and thus
inhibit the oxidative mechanisms that lead to degenerative diseases [2]. Natural products are becoming the
cynosure to inhibit and scavenge these reactive oxygen species [4].

Rose is one of the most familiar and popular flowers in the world [5]. It is a woody perennial of the
genus Rosa, within the family Rosaceae [6]. Rosa is a wide genus which includes 200 different species and
more than 18000 cultivars [7] that are widely distributed in Europe, Asia, the Middle East and North America.
These deciduous shrubs are widely grown in gardens for their flowers and fruits [8]. The rose flower is known
as an astringent, stomachic, and is used traditionally as an agent for activating blood circulation to relieve blood
stasis, aiding menstrual regulation, and counteracting toxin. It is also well known as a folk remedy for treating
mastitis and diabetes mellitus. Its dry buds are used in the preparation of rose tea which is widely regarded as a
dietary and cosmetic product [5]. In China, rose has been used as a medicinal plant and food [9]. Rose petals
have been used as a food ingredient in teas, cakes, and flavor extracts [10]. Several groups have investigated the
chemical components in the flowers, fruits, leaves, roots, and galls of Rosa taxa. It has been shown that rose is a
fairly good source of aromatics, phenolics, terpenoids, fatty acid derivatives, sugars, and other polar compounds
[11]. Phenolics possess a wide spectrum of biochemical activities, such as antioxidants, free-radical scavengers
[12,13], anticancer [14], antimutagenic [15] and anti-inflammatory [16], however the antioxidative properties
remain the core topic of investigation in recent years. Crude extracts of the plant parts rich in phenolics are
increasingly of interest in the field of nutrition, health and medicine, because they retard oxidative degradation
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of lipids and thereby improve the quality and nutritive value of foods [17]. Studies on rose also showed the
antioxidant [8,18], antibacterial [19], anti-obesity [20], and anti-diabetic [21] activity. Antioxidant activity was
found to be influenced by genotype in Rosa taxa [8]. However, very limited research work has been done to
evaluate nutritional and antioxidative properties of Rosa kordesii petal extracts. Hence, this study was
undertaken to investigate the nutritional and antioxidant activity of Rosa kordesii petal extract in different
solvents.

II.  Materials and Methods
The petals of Rosa kordesii were collected from the local area of Rajshahi, Bangladesh and
authenticated by a seasoned Botanist, Department of Botany, University of Rajshahi, Bangladesh.

Preparation of extracts

The petals were washed and cut into pieces and was air-dried for two weeks after which it was grinded.
The fine powder was taken to the Department of Biochemistry and Molecular Biology for further processing
into a coarse powder form. Three types of solvent were used for extract preparation. After Soxhlet extraction,
the extracts were subjected to solvent evaporation by rotatory evaporator. The dried materials were tested for
different phytochemicals like Alkaloids, Carbohydrate, Flavonoids, Glycosides, Triterpenoids, Resins,
Saponins, Steroids andTanins by standard methods [22, 23]. The extracts were also used to analyze antioxidant
properties.
A. Phytochemical screening
1. Test for Alkaloids
(a) Dragendorff’s test
To 2 mg of the extract 5 ml of distilled water was added, 2M hydrochloric acid was added until an acid reaction
occurs. To this 1 ml of Dragendorff’s reagent was added. Formation of orange or orange red precipitate
indicates the presence of alkaloids.

(b) Hager’s test
To 2 mg of the extract taken in a test tube, a few drops of Hager’s reagent were added. Formation of yellow ppt
confirms the presence of alkaloids.

c) Wagner’s test
2 mg of extract was acidified with 1.5 % v/v of hydrochloric acid and a few drops of Wagner’s reagent was
added. A yellow or brown ppt. indicates the presence of alkaloids.

(d) Mayer’s test
To a few drops of the Mayer’s reagent, 2 mg of extract was added. Formation of white or pale yellow precipitate
indicates the presence of alkaloids.

2. Carbohydrates

(a) Anthrone test

2 mg of extract was shaken with 10ml of water, filtered and the filtrate was concentrated. To this 2ml of
anthrone reagent solution was added. Formation of green or blue colour indicates the presence of carbohydrates.

(b) Benedict’s test

2 mg of extract was shaken with 10ml of water, filtered and the filtrate was concentrated. To this 5 ml of
Benedict’s solution was added and boiled for 5 minutes. Formation of brick red colour ppt indicates the
presence of carbohydrates.

(c) Fehling’s test

2 mg of extract was shaken with 10ml of water, filtered and the filtrate was concentrated. To this 1 ml mixture
of equal parts of Fehling’s solution A and B were added and boiled for few minutes. Formation of red or brick
red colour precipitate indicates the presence of reducing sugar.

(d) Molisch’s test

2 mg of extract was shaken with 10ml of water, filtered and the filtrate was concentrated. To this 2 drops of
freshly prepared 20% alcoholic solution of a- naphthol was added. 2 ml of conc. sulphuric acid was added so as
to form a layer below the mixture. Red violet ring appear, indicating the presence of carbohydrates which
disappear on the addition of excess of alkali.
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3. Flavonoids

(a) Shinoda’s test

2 mg of extract was dissolved in 5Sml of ethanol and to this 10 drops of dilute hydrochloric acid followed by a
small piece of magnesium were added. Formation of pink, reddish or brown colour indicates the presence of
flavonoids.

4. Glycosides

(a) Molisch’s test

2 mg of extract was shaken with 10ml of water, filtered and the filtrate was concentrated. To this 2-3 drops of
Molisch’s reagent was added, mixed and 2ml of concentrated sulfuric acid was added carefully through the side
of the test tube. Reddish violet ring appear, indicating the presence of glycosides.

5. Triterpenoids

Liebermann - Burchard’s test 2 mg of dry extract was dissolved in acetic anhydride, heated to boiling, cooled
and then 1 ml of concentrated sulphuric acid was added along the sides of the test tube. Formation of a pink
colour indicates the presence of triterpenoids.

6. Resins
1 ml of extract was dissolved in acetone and the solution was poured in distilled water. Turbidity indicates the
presence of resins.

7. Saponins

In a test tube containing about 5 ml of an extract, a drop of sodium bicarbonate solution was added. The test
tube was shaken vigorously and left for 3 minutes. Formation of honeycomb like froth indicates the presence of
saponins.

8. Steroids

(a) Liebermann-Burchard’s test

2 mg of dry extract was dissolved in acetic anhydride, heated to boiling, cooled and then 1 ml of concentrated
sulphuric acid was added along the sides of the test tube. Formation of green colour indicates the presence of
steroids.

(b) Salkowski reaction
2 mg of dry extract was shaken with chloroform, to the chloroform layer sulphuric acid was added slowly by the
sides of test tube. Formation of red colour indicated the presence of steroids.

9. Tannins
To 1-2 ml of the extract, few drops of 5% w/v FeCl; solution was added. A green colour indicated the presence
of gallotannins, while brown colour indicates the presence of pseudotannins.

10. Test for Anthracenosides

4 ml of extract was concentrated to 2 ml, then ammonia solution (25%, 1-2ml) was added by shaking, a cherish
red color of the alkaline solution indicates the presence of emodol (a glycine’s of anthracenosides) in an
oxidized form (Borntragers reaction).

B. Determination of Total Phenolic Content

Total phenolic contents in each extract were measured by the Folin-Ciocalteu method of Meda et al. [24] with a
slight modification. Briefly, 100 pL of extract solution was mixed with 2.0 mL of 2% sodium carbonate
(Na,COs) and 100 pL of 50% Folin-Ciocalteu’s reagent. After incubation at room temperature for 5 min, the
absorbance of the reaction mixtures were measured at 750 nm by using a spectrophotometer. For each extract,
three replicate assays were performed.

The same procedure was repeated for the standard solution of gallic acid and the calibration line was
constructed. Based on the measured absorbance, the concentration of phenolics was read (mg/ml) from the
calibration line; then the content of phenolics in extracts was expressed in terms of gallic acid equivalent (mg of
GAE/gm of extract).

C. Determination of Total Flavonoid Content
Total flavonoid contents were determined according to the method of Kim et al. [25]. 250 pL of extracts were
prepared in 1.25 mL of distilled water and 75 pL of 5% NaNO,. After 6 min, 150 uL of 10% AICl; was added,
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After 5 min, 500 pL of 1 M NaOH was added to the mixture. Absorbance of the mixture was determined at 510
nm. Results were expressed as catechin equivalents (mg CTE/g of extract).

D. Determination of Antioxidant Activity

1. Determination of Total Antioxidant Capacity

The total antioxidant capacity of different extract was evaluated by the phosphomolybdenum method according
to the procedure described by Prieto et al. [26]. The assay is based on the reduction of Mo (VI) to Mo (V) by the
extract and subsequent formation of green phosphate/Mo (V) complex at acid pH. A 0.3 ml extract was
combined with 3 ml of reagent solution (0.6M sulfuric acid, 28 mM sodium phosphate and 4 mM ammonium
molybdate). The absorbance of the reaction mixture was measured at 695 nm using a spectrophotometer (against
blank after cooling to room temperature. Methanol (0.3 ml) in the place of extract was used as the blank. The
antioxidant activity is expressed as the number of gram equivalent of ascorbic acid. The calibration curve was
prepared by mixing ascorbic (20, 50, 100, 150 and 200pg/ml) with methanol.

2. Ferric Reducing Antioxidant Power (FRAP) Assay

The assay was performed according to the modified method described by Soni et al. [2]. 0.25 mL
samples/standard solution at different concentrations, 0.625 mL of potassium buffer (0.2 M) and0.625 mL of 1%
potassium ferricyanide [K;Fe(CN)g] solution were added into the test tubes. The reaction mixture was incubated
for 20minutes at 50°C to complete the reaction. Then 0.625 mL of 10% TCA solution was added into the test
tubes. The total mixture was centrifuged at 3000 rpm for 10minutes. After which, 1.8 mL supernatant was with-
drawn from the test tubes and was mixed with 1.8 mL of distilled water and 0.36 mL of 0.1% FeCl3 solution.
The absorbance of the solution was measured at 700 nm using a spectrophotometer against blank. A typical
blank solution contained the same solution mixture without plant extracts/standard was also incubated under the
same condition, and the absorbance of the blank solution was measured at 700 nm. Increased absorbance of the
reaction mixture indicated increase reducing capacity.

3. DPPH Radical Scavenging Activity

DPPH assay was carried out according to the method described by Soni et al. [2].

The 0.1 mM solution of DPPH in methanol was freshly prepared. Different concentrations of extracts were
added at an equal volume (2ml) to methanolic solution of DPPH. After 30 min at room temperature, the
absorbance was recorded at 517 nm. Radical scavenging activity was calculated by the following formula:

% Radical Scavenging Activity = (Acontrol~ Asample /Acontrot) X 100

Where A oniwoi= Absorbance of control, Agmpie = Absorbance of sample.
Then percentage DPPH radical scavenging activity was plotted against concentration, and from the graph ICs
was calculated.

4. ABTS Radical Scavenging Activities

ABTS assay was performed according to the method reported by Re et al. [27] with some modifications. The
ABTS radical cation was obtained by adding 7 mM ABTS to 2.45 mM potassium persulphate solution, and the
mixture was left to stand overnight in the dark at room temperature. The ABTS radical cation solution was
diluted with ethanol to obtain an absorbance of 1.0 at 734 nm. Diluted ABTS radical cation solution (1 mL) was
added to 20 pL of sample fractions or Trolox standard solution. The absorbance was measured at 734 nm after
30 minutes.

The ABTSe+ radical scavenging activity of the samples was expressed as
% of inhibition = [(Acomrolf Asamplc)/Acontrol)] %100

Where Acontol is the absorbance of the blank control (ABTSe+ solution without test sample) and Agmpie is the
absorbance of the test sample. Then percentage ABTS radical scavenging activity was plotted against
concentration, and from the graph ICs, was calculated.

III.  Result and Discussion
The preliminary phytochemical tests revealed the presence of flavonoids, carbohydrate, Glycosides,
saponins, steroids, tannins, anthracenosides and coumerins in all three types of extract which are presented in
Table-1. Thus, the preliminary screening tests may be useful in the detection of the bioactive compounds.
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Total Phenolic

Plant phenolics have been shown to inhibit the formation of superoxide anion radicals generated by
various enzymes [28]. The order of phenolic contents was as follows: aqueous extract; 461.9343.24, methanolic
extract; 349.59+3.62; and n-hexane extract; 42.42+1.71mg GAE/g residue (Table-2). The results showed that
aqueous extract was higher in phenolic content compared to other extracts (Table 2).
Total Flavonoid

Flavonoids as the most common group of phenolic compounds are also responsible for antioxidant
activity [10]. The total flavonoid contents of methanolic, aqueous & n-hexane extracts of R. kordesii flower
petals were found to be 168.22+2.29, 78.11£2.00 and 45+2.00 catechin equivalents/gm of extract respectively
(Table-2). The highest flavonoid content was observed in methanolic extract. Both phenolic and flavonoid
content were significantly different among three groups (p<0.05).
Antioxidant activity of each extract was carried out by total antioxidant capacity test, DPPH, ABTS and ferric
reducing antioxidant power (FRAP) assay by using ascorbic acid as standard.
Total Antioxidant Capacity

The total antioxidant test (TAC) is based on the reduction of Mo (VI) to Mo (V) by the extract and
subsequent formation of green phosphate/Mo (V) complex at acid pH. TAC of the phosphomolybdenum model
evaluates both water-soluble and fat-soluble antioxidant capacity (total antioxidant capacity) [29]. The result of
total antioxidant capacity (TAC) is shown in table 3 and presented in Figure 2.The total antioxidant capacity
was in the order of the n-hexane extract > methanol extract > aqueous extract and all extracts at all
concentrations exhibited quite low activities than the control.
Reducing power assay

Ferric-ferricyanide complex is reduced to the ferrous form due to the presence of antioxidants in the
plant extracts. Therefore, the concentration of Fe*" was monitored by measuring the formation of Perl’s Prussian
blue at 700 nm [29]. The absorbance of the extracts and standard were tabulated in table 4 and the results are
presented in figure 3. Methanol extract showed the highest activity than other extracts and more than half of the
standard’s activity and there was no significant difference between methanolic and aqueous extract while n-
hexane extract exhibited quite low activities than standards and other extracts.
DPPH Scavenging Activity

DPPH- (2, 2-diphenyl-1-picrylhydrazyl) is a stable free radical, due to the delocalization of the spare
electron on the whole molecule. Thus, DPPHe does not dimerize, as happens with most free radicals. The
delocalization on the DPPHe molecule determines the occurrence of a purple colour, with an absorption band
with a maximum around 520nm [30]. It is widely used to study radical scavenging activities of extracts and pure
compounds. When the odd electron becomes paired off in the presence of a free radical scavenger to form
hydrazine, the absorption reduces and the DPPH solution is decolorized from deep violet to light yellow. The
degree of reduction in absorbance measurement is indicative of the radical scavenging (antioxidant) power of
the extract. ICs, (concentration required to obtain a 50% antioxidant capacity or is the concentration of substrate
that brings about 50% loss of the DPPH) is typically employed to express the antioxidant activity and to
compare the antioxidant capacity of various samples [2]. In the present study, the ICs, values of Ascorbic acid,
methanolic, aqueous and n-hexane extract were found to be 25.26, 21.93, 22.16 and 483.5ug/ml and there was
no significant difference among ascorbic acid, methanolic and aqueous extract but different with n-hexane
extract (p<0.05). The methanolic extract contained relatively higher amounts of flavonoid which may be
responsible for higher DPPH radical scavenging activity compared to other extracts. The results were tabulated
in table-5 and the %inhibition vs concentration graph were showed in fig.4,5,6 and 7.

ABTS Radical Scavenging Activity

The ABTS radical is commonly used to measure the radical scavenging activity of hydrogen donating
and chain breaking antioxidants in many plant extracts [31].
The antioxidant activity was expressed as an inhibitory concentration at 50% and the ICs, values of the extracts
and standard are tabulated in table 5 and presented in figure 8,9,10 and 11. Methanolic extract showed the most
effective ABTS cation radical scavenging activity, followed by aqueous and n-hexane extract. The methanolic
extract contained relatively higher amounts of flavonoid which may be responsible for higher ABTS radical
scavenging activity compared to other extracts. However, when compared with standard i.e. ascorbic acid (6.89
ng/ml), the n-hexane extract shows abnormally less radical scavenging activity.
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Table -1: Phytochemical screening of Rosa kordesii petal extracts

Name of extract Methanolic Extract Aqueous Extract n-hexane Extract
Alkaloids — — +ve
Carbohydrates +ve +ve +ve
Flavonoids +ve +ve +ve
Glycosides +ve +ve +ve
Triterpenoids — — —

Resins — —

Saponins +ve +ve +ve
Steroids +ve +ve +ve
Tannins + +

Table-2: Phytochemical content of three different extracts of Rosa kordesii petal

Extract Total Phenol (mg of gallic acid Total Flavonoid (mg of catechin
equivalent(GAE)/gm of extract) equivalents(CE)/gm of extract)

Methanol Extract 349.5943.62 168.22+2.29

Water Extract 461.93+3.24 78.11+2.00

N- Hexane Extract 42.42+1.71 45+2.00

*Results are expressed as mean + standard deviation.

Table-3: Total antioxidant capacity test

Concentration Absorbance
(mg/ml) Ascorbic acid Methanolic Aqueous extract n-hexane extract
(Standard) extract
20 0.252 0.019 0.01 0.023
50 0.527 0.051 0.02 0.069
100 1.216 0.112 0.042 0.172
150 1.97 0.238 0.082 0.367
200 2.789 0.451 0.151 0.626
Table-4: Ferric Reducing Antioxidant Power (FRAP) Assay
Concentration Absorbance
(mg/ml)
Ascorbic acid Methanolic extract Aqueous extract n-hexane extract
(Standard)
10 1.088 0.523 0.451 0.039
20 1.573 0.841 0.699 0.094
40 2.35 1.356 1.026 0.208
30 3.79 2.015 1.99 0.33
100 4.837 2.56 2.145 0.505

Table-5: DPPH and ABTS Radical Scavenging Activities of Methanolic, Aqueous and n-hexane extract of

Rosa kordesii petal

Standard/Extract 1Cso (ng/ml)

DPPH Assay ABTS Assay
Ascorbic acid 25.26 6.89
Methanolic extract 21.93 10.38
Aqueous extract 22.16 24.53
n-hexane extract 483.5 360.53
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IV.  Conclusion

From the above results, it can be concluded that Rosa kordesii petals are rich in free radical scavenging
molecules like terpenoids, flavonoids, saponins, tannins and reducing sugar. The extracts also reveals that all the
fractions of the hydroethanolic extract of Rosa kordesii petals implicated strong antioxidant activity, reducing
power activity, ABTS scavenging activity and free radical scavenging activity along with the presence of
phenolic, flavonoid compounds. High antioxidant components and activities were observed in methanolic
extract of R. kordesii petal as compared to other extracts. However, our study suggests that it can be used as a
potential source of natural antioxidant and nutrient.
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