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Objective: To investigate the antioxidant activity and total phenolics content of the
hydroalcoholic extracts of Salvia officinalis and Plectranthus mollis. Methods: The total
antioxidant capacity and phenolic contents of hydroalcoholic extracts of the leaves of Salvia
officinalis and Plectranthus mollis were evaluated using standard in—vitro methods. The total
phenol and total flavonoid were determined spectrophotometrically. Quercetin and Gallic acid
were used for these parameters. The antioxidant activity of the extracts were determined by
phosphomolybdenum method. Results: Our results clearly demonstrate that both the extracts
have antioxidant capacity. The inventions of antioxidant capacity harmonize with total flavonoid
and phenol contents. Conclusions: A correlation between the antioxidant activity and the
total phenolic contents of the extracts indicated that phenolic compounds were the dominant
contributors to the antioxidant activity of both the plants. The results of the study show that
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1. Introduction

The family Lamiaceae contains several genera, such as
sage (Salvia), basil (Ocimum) and mint (Mentha), with a rich
diversity of ethnobotanical uses. Another important genus
is Plectranthus, a large and widespread genus containing
about 300 species being found inTropical America, Asia and
Australia [11. Plectranthus mollis (Aiton) Spreng. is native
to Asia and infusion of the leaves have been used in the
folk medicine to treat inflammations, respiratory infections,
vasoconstriction and mental retardations [21. In India, several
ethnomedicinal studies have shown that Pleciranthus mollis is
used as a febrifuge [31. Plectranthus mollis contains fenchone,
limonene, piperitenone, B —bisabolene, B cubebeneand
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Plectranthus mollis has the most flavonoid and phenol contents and the antioxidant capacity.

@ —humulene [41. The genus Salvia includes about 700 species
spread throughout the world. Salvia officinalis L. is native
to Mediterranean region and is commonly known as sage.
The infusion and decoction of the leaves have been used as
nerve tonic, digestive, antispasmodic and anti—inflammatory
in Indian traditional medicine 51 Salvia officinalis contains
tannic acid, rosmarinic acid, chlorogenic acid, caffeic acid,
steroids, flavones and flavonoid glycosides [6l. Terpenoids,
steroids and phenolics are the most common secondary
metabolites in Plectranthus. The majority of them are highly
modified abietanoids, in addition to some phyllocladanes
and ent— kaurenes. It seems to be similar to the pattern of
diterpenoids of Salvia [7], but no clerodane diterpenoids
were found in Plectranthus. Plant phenolics, in particular
phenolic acids, tannins and flavonoids are known to be potent
antioxidants and occur in vegetables, fruits, nuts, seeds, roots,
leaves and barks [8. The aim of our study was to investigate
the probable antioxidant effects of hydroalcoholic extracts
from two genera of Indian Lamiaceae namely Salvia officinalis
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and Plectranthus mollis growing wild around Nilgiris region.
The second aim of the study was to expose total flavonoid and
phenol contents of these plants.

2. Materials and methods
2.1. Chemicals

Chemicals used were as follows; methanol, sodium carbonate,
potassium acetate, aluminium chloride, quercetin, gallic acid
and Folin—Ciocalteau reagent. All other chemicals used were
of analytical grades and purchased from Sigma Life Sciences
(Mumbai, India).

2.2. Plant materials collection

Leaves of the plants (Salvia officinalis and Plectranthus
mollis) were collected from Nilgiris region, Tamilnadu, India in
summer 2011 and authenticated in Medicinal Plant Collection
Unit, Government Arts College, Nilgiris.Voucher specimens
(accession no. Pharmacog./1052 and Pharmacog./1053)
were deposited for future reference in the Herbarium of
Pharmacognosy Department, S.A.C College of Pharmacy,
B.G.Nagara, Karnataka, India.

2.3. Extraction procedure

The shade dried leaves were coarsely powdered and extracted
with mixture of ethanol : water (7:3 ratios) by a Soxhlet
apparatus at 45°C. The obtained extracts were filtered and
concentrated in a rotary evaporator at 45°C under reduced
pressure, yielding gummy mass for Salvia officinalis and
Plectranthus mollis. These crude extracts were used for further
investigation for potential antioxidant properties and total
phenolics determination.

2.4. Phytochemical screening

Chemical tests were carried out using standard procedures to
identify the constituents as described by Trease and Evans [9]
and Harborne [10].

Alkaloids: About 0.2 g of the extracts was warmed with 2 ¢,
sulphuric acid for two minutes. It was filtered and few drops
of Dragendorfl’s reagent were added. Orange red precipitate
indicates the presence of alkaloids.

Saponins: About 0.2 g of the extracts was shaken with 5 ml of
distilled water and then heated to boil. Frothing appearance of
creamy miss of small bubbles) shows the presence of saponins.

Terpenoids (Salkowski test): 0.2 g of the extracts was mixed
with 2 ml of chloroform and 3 ml of concentrated sulphuric
acid was carefully added to form a layer. A reddish brown
colouration of the interface will form to indicate positive results
for the presence of terpenoids.

Steroids (Liberman—Burchard’s test): 2 ml of acetic anhydride
was added to 0.5 g of the extract of each with 2 ml of sulphuric
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acid. The colour change from violet to blue or green in samples
indicates the presence of steroids.

Tannins: Small quantity of extracts was mixed with water
and heated on water bath. The mixture was filtered and ferric
chloride was added to the filtrate. A dark green solution
indicates the presence of tannins. 1 ml of extract was added
to 2 ml of sodium chloride 2¢), filtered and mixed with 5 ml
of 1 ¢ gelatin solution. A precipitate indicates the presence of
tannin.

Flavonoids: Extracts of about 0.2 g was dissolved in sodium
hydroxide and hydrochloric acid was added. A yellow solution
that turns colourless, indicates the presence of flavonoids.

2.5. Thin Layer Chromatography

Plant materials were screened to detect flavonoids, cinnamics
derivatives, terpenoids, steroids and alkaloids using methods
described in Table.2.

The Chromatography was performed by TLC on Silica gel
(s.d.fiNE-CHEM, Mumbai) developed by different solvent
systems: EtOAc—HCOOH-AcOH-H,0 (100:11:11:26 v/v) and
EtOAc—HCOOH-AcOH—-H20 (100:0.5:0.5:0.5 v/v).

2.6. Estimation of total phenol content (TPC)

Total phenol content of the extracts was determined
colorimetrically using Folin—Ciocalteau method [141. This
test is based on the oxidation of phenolic groups with
phosphomolyhdic and phosphotungstic acids. The aliquots 400
©]) of each extract was mixed with 2 ml of Folin—Ciocalteau
reagent and 1.6 ml of 4 ¢ sodium carbonate. The mixture was
allowed to stand for 2 h with intermittent shaking for reaction.
After oxidation the green—blue complex formed was measured
at 750 nm (Perkin Elmer, UV-Visible Spectrophotometer).
Using gallic acid monohydrate, standard curve was prepared
and linearity was obtained in the range of 10-50 ¢ g/ml. Total
phenolics was calculated using the standard curve and the
concentrations are expressed as gallic acid equivalent (GAE)
in ¢, w/w of the extracts.The calibration equation for gallic acid
was Y = 0.07409X 4 0.0587 (R® = 0.9976).

2.7. Estimation of total flavonoid content (TFC)

Aluminium chloride colorimetric technique [15] was used for
total flavonoids estimation. Flavonoids are capable of forming
complexes with metal ions and act as antioxidants. A known
volume (1.0 ml) of the extract was mixed with 3ml of methanol,
0.2 ml of 10 ¢ aluminium chloride, 0.2 ml of 1 M potassium
acetate and 5.6 ml of distilled water. After incubation at room
temperature for 30 min, the absorbance of the reaction mixture
was measured at 415 nm with the help of Perkin Elmer UV-
Visible Spectrophotometer. The total flavonoid content was
expressed as quercetin equivalent in ¢, w/w of the extracts. The
calibration equation for quercetin was Y = 0.04173 X 4+ 0.014178
(R® = 0.9995).
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2.8. In—vitro antioxidant assay

2.8.1. Determination of total antioxidant capacity

The total antioxidant capacity was evaluated by the
phosphomolybdenum method [16]. The assay is based on
the reduction of Mo (VI to (V) by the antioxidant extract and
subsequent formation of a green phosphate Mo (V) complex
at acidic pH. An aliquot of 0.3 ml of the extract containing a
reducing species in DMSO was combined in an eppendorf
tube with 3 ml of reagent solution (0.6 M sulphuric acid, 28 mM
sodium phosphate and 4mM ammonium molybdate). The tubes
containing the reaction solution were incubated in water bath
at 95 °C for 90 min. Then the absorbance of the solution was
measured at 695 nm using spectrophotometer against blank
after cooling to room temperature. Methanol (0.3 ml) in the
place of extract was used as the blank. The total antioxidant
capacity was expressed as mM equivalent to ascorbic acid per
gram dry mass.

3. Results

Phytochemical screening by simple chemical tests and
Thin Layer Chromatography showed presence of flavonoids
(caffeic acid, quercetin and luteolin), triterpenoids and
steroids (B —sitosterol, B —amirin) and cinnamic derivatives

(chlorogenic acid) in both the plants (Table 1& 2).
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Table.3. shows the total flavonoid and phenol contents, and
total antioxidant capacities of the plant extracts. Our results
showed that both of these species have antioxidant effect and
Plectranthus mollis has the most antioxidant activity.

The total phenol content and total flavonoid content
showed strong correlation with total antioxidant activity,
with the correlation coefficient R’= 0.9876 and R’= 0.9881 for
Salvia officinalis and Plectranthus mollis respectively. This
indicates that the antioxidant activity of the extracts from
Salvia officinalis and Plectranthus mollis leaves are due to its
phenolic constituents. These results are in accordance with
other reports in the literature, which showed positive strong
correlation between antioxidant activities and total phenolics
[17].

4. Discussion

The most popular traditional plant in our region is Salvia
officinalis, therefore our aim was to compare antioxidant
capacity of the other Lamiaceae member, Plectranthus mollis
widely available in our region with Salvia officinalis.

Plant materials contain many compounds with antioxidant
activity. Several plants have been studied as sources
of potentially safe natural antioxidants for the food,
pharmaceutical and cosmetic industries, various compounds
have been isolated many of them being polyphenols [18].

Table 1
Phytochemical screening of hydroalcoholic extracts of leaves of Salvia officinalis and Plectranthus mollis. () — Presence, (=) — Absence.
S.No Constituents Tests Hydroalcoholic extract
Salvia officinalis Plectranthus mollis

L. Alkaloids Dragendorffs test - -
2. Saponins Frothing test - -
3. Terpenoidsand Steroids 1.Salkowski test + +

2. Liberman—Burchard’s test + +
4. Tannins 1. Ferric chloride test + +

2. Gelatin test o o
5. Flavonoids test Sodium hydroxide test + +
Table 2
Thin Layer Chromatography of hydroalcoholic extracts of leaves from Salvia officinalis and Plectranthus mollis. (+) — Presence, (-) — Absence.
Metabolites TLC solvent Reagent Salvia officinalis _ Plectranthusmollis
Alkaloids EtOAc—HCOOH-AcOH-H20  Dragendorff - -

(100:11:11:26 v/v)
Saponins EtOAc-HCOOH-AcOH-H20  Anisaldehyde - -
(100:11:11:26 v/v)

Terpenoids and Steroids (B —Sitosterol, EtOAc—HCOOH-AcOH-H20  Liberman/Burchard " ¥
B —Amirin)11 (100:0.5:0.5:0.5 v/v).
Flavonoids (quercetin, caffeic acid, EtOAc-HCOOH-AcOH-H20 2—Aminoethyldiphenylborinate + +

luteolin)12 (100:11:11:26 v/v)

Table 3

Total flavonoid and phenol contents, and total antioxidant capacities of the plant extracts.

Extract Total phenol (%) Total flavonoid (%) Total antioxidant capacity (Mm Ascorbic acid/g dry mass)
P.mollis 12.42+2.012 0.721+0.062 3.982+0.265
S.officinalis 8.12+0.625 0.256+0.126 2.165+0.617




5688

Phenols are very important plant constituents because of
their scavenging ability on free radicals due to their hydroxyl
groups [191. Therefore, the phenolic content of plants may
contribute directly to their antioxidant action. Plants belonging
to the Lamiaceae family are very rich in polyphenolic
compounds. The major phenolic compounds identified in
the extracts of Salvia and Plectranthus are chlorogenic acid,
rosmarinic acid, carnosic acid and salvianolic acid [20l. Among
these, rosmarinic acid and chlorogenic acid are the major
constituents of many Salvia and Plectranthus species and
has strong antioxidant activities because these groups cause
phenols to more easily donate hydrogen atoms to activate free
radicals to interrupt the chain reaction of antioxidation[211.

The results of the study show that Plectranthus mollis has the
most flavonoid and phenol contents and antioxidant capacity.
In addition, research is continuing to isolate the active
compounds responsible for antioxidant activity.

5. Conclusion

The present study confirmed the in-vitro antioxidant
potential of Plectranthus mollis with results better with those
of Salvia officinalis. These data further support the view that
the leaves of both plants are promising sources of natural
antioxidants, and could be seen as potential sources of useful
drugs. Nonetheless, further in—vivo studies and purification of
the compounds responsible for antioxidant activity are needed.
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