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Abstract: The aim of the present study to record the differences in soil physico-chemical properties of the two study area and also to record the
difference in antioxidant, antimicrobial activities of different parts of Melissa officinalis L.Total phenol and flavonoid content, antioxidant and
antimicrobial activities of the plants recorded differences. In most of the cases the plant samples collected from non-cultivated area (DUC)
recorded more phenol and flavonoid content and antioxidant and antimicrobial activities than the samples collected from cultivated area (KG).
The higher NPK and organic matter content in DUC might be the reason of the presence of more phytochemicals in the plant grown in the
respective area. Sample collected from DUC (non-cultivated area) show more activity than KG (cultivated area). The phytochemicals present
in plants from DUC is more than the phytochemicals present in the plant cultivated from the KG. The Total phenol and flavonoid content was
also higher in plants collected from DUC. Similarly, plants collected from DUC recorded more antioxidant activity against both DPPH and
ABTS. The significant differences in antimicrobial activities were also observed in plants collected from DUC.
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Phytochemicals present in plants are mainly responsible
for the medicinal properties of the plants. The soil condition
and other environmental conditions influenced the medicinal
properties of a plant. Synthesis and accumulation of
phytochemicals in plants depends on the species, age of the
species, climatic factor of the area and season of sample
collection (Ezeabara and Egwuoba 2016). The different
levels of phytochemicals in plants depend on the method of
extraction, age of the plant, location and season of collection
of the plant samples. Melissa officinalis L. is commonly
known as lemon balm. The plant had properties like, anti-
bacterial, anti-viral, antifungal and antioxidant, sedative,
spasmolytic, anti-inflammatory, mnemonic improvement,
reduce excitability, anxiety, stress, gastrointestinal disorders,
sleep disturbance, treat fevers and colds, indigestion,
hyperthyroidism, depression, mild insomnia, epilepsy,
headaches, tooth-aches and treat Alzheimer's disease (Lang
and Buchbauer 2012, Chaiyana and Okonogi 2012, Astani et
al 2012, Aprotosoaie etal 2013, Bounihi et al 2013, Pirbalouti
et al 2014). The domestication of medicinal plants needs the
knowledge of natural habitats, soil physico-chemical
properties and nutrient levels. The present study was an
attempt to study the properties of a non-cultivated and
cultivated area of Melissa officinalis L. The study also
includes the comparative analysis of phytochemical,
antioxidant and antimicrobial activities of different solvent
extracts of different parts of the plant collected.

MATERIAL AND METHODS

Sample collection: Soil and plant samples were collected
from the study area during 2017, from two areas of Dibrugarh
District, one non-cultivated area (Dibrugarh University
Campus, DUC) and another cultivated area (Khanikar Gaon,
KG). DUC is considered as wild habitat of the plant and
samples from KG is considered as domestic habitat of the
plant. Immediately after collection soil samples were air dried
at room temperature, sieved and analyzed for different soil
parameters.

Plant samples were also collected at their full bloomed
stage along with the soil samples. The herbarium specimen
of the species was also prepared and deposited in the
Department of Life Sciences, Dibrugarh University. From
each area, different plant parts (young leaves, mature
leaves, inflorescence and stem) were collected separately
and cleaned properly and washed under running water to
remove dust and other debris. The materials were air dried at
room temperature. The stems were sliced before allowed to
dry. After few days, the materials were wrapped with brown
paper and allow sundry for complete dryness (less than 1-2%
moisture content). The materials were grounded to fine
powder using mortar and pestle. The fine powder was keptin
air tight bottles for further analysis.

Preparation of extracts: Extracts were prepared in five
solvents viz- water, methanol, ethanol, acetone and
petroleum ether by cold maceration methods and are known
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as cold extracts. The extracts were kept in air tight glass
bottles at 5°C for further analysis. Hot petroleum ether
extract was also prepared using Soxhlet extractor and
antimicrobial activity of the extract was done to observe the
difference in activities of both cold and hot extract. The dried
extracts were dissolved in DMSO (dimethyl sulfoxide) to
obtain sample solution at 1mg/ml of concentration. Aqueous
extracts were dissolved in distilled water at 1mgml” of
concentration.

Qualitative phytochemical analysis: Qualitative analysis

for detection of tannins, phlobatannins, flavonoids, saponins,

alkaloids, cardiac glycosides, terpenoids, steroids,
anthraquinone, free anthraquinone, carotenoids and
reducing sugar were performed using standard laboratory

methods ( Trease and Evans 2002,Edeoga et al 2005,

Egwaikhide and Gimba 2007, Chitravadivu 2009, Majaw and

Moirangthem 2009, Aja et al 2010, De et al 2010, Ajayiet al

2011 andAjiboye etal 2013)

Determination of total phenol content (TPC): Total phenol

content (TPC) of the sample extract was estimated following

the method described by Malik and Singh (1980).

Determination of total flavonoid content (TFC): The

Aluminium chloride method was used for determination of

total flavonoid content of the sample extracts ( Mervat and

Hanan 2009)

Determination of antioxidant activity assay of the

sample extract: DPPH radical scavenging activity was

determined by the method of Stanojevic et al (2009).

Determination of antioxidant activity assay of the

sample extracts: The ABTS assay was carried out following

the method of Re etal (1999).

Antimicrobial activity assay of the sample extracts:

Antimicrobial activity of the bacterial strains was carried out

by agar well diffusion method using 6mm borer (Nair et al

2005).

Test organisms: Gram positive and gram negative bacterial

strains and fungal strains are used in this experiment to

observe the antimicrobial activity of the sample extracts.

a) Gram positive bacterial strains- Bacillus subtilistMTCC
441), Bacillus cereus (MTCC 8750), Staphylococcus
aureus (MTCC 3160), Staphylococcus epidermis
(MTCC 3615) and Proteus vulgaris (MTCC 744).

b) Gram negative bacterial strains- Escherichia coli(MTCC
443), Enterococcus faecalis (MTCC 439).

c) Fungal strains- Candida albicans(MTCC 3017) and
Penicillium chrysogenum (MTCC 947).

Determination of soil physico-chemical properties: Soil

physico-chemical properties were determined (Goel and

Trivedy (1992).

Table 1. Qualitative phytochemical analysis of different parts of Melissa officinalis L. collected from two (DUC and KG) areas

Sugar

Carotenoids Alkaloids Reducing Phenols

Free

Anthraqui
nones

nones

Saponins Anthraqui

Cardiac
Glycosides

Areas Tannins Phlobatannins Flavonoids Terpenoids Steroids Glycosides

Sample

DucC
KG

Young leaf

uc
KG

D
Inflorescence DUC

Mature leaf

+

KG

DucC
KG

(+)present, (-)absent

Stem
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Table 4. Antimicrobial activity study of the sample extracts of different parts of Melissa officinalis L. collected from DUC and KG

Sample Extracts (mgml™) Areas Diameter of Zone of Inhibition (mm)

Bacterial strains Fungal strains

B. subtilis B. S. S. E. coli E. P. C. P.
cereus aureus epidermis faecalis vulgaris albicans chrysog

enum
Young leaf Water extracts DUC - - - - - - - - -
KG - - - - - - - - -
Methanol extract DUC 11+1.01 810 - - 10%1 102 - - -
KG - - - - - 8+0.99 - - -
Ethanol extract DUC - - - - - - - - -
KG 10£0.1 - - - - - - - -
Acetone extract DUC 1041 - 1012 - 100 1241 - - -
KG - - - 10100 - - - - -
Petroleum ether extract DUC 11+1 - 1112 - 100 1412 - - -
KG - - - - - - - - -
Hot petroleum ether extract DUC 01 - - - - 1240 - - -
KG 12¢1 - - - - - - - -
Mature leaf Water extracts DUC - - - - - - - - -
KG - - - - - - - - -
Methanol extract DUC 810 - - 811 - - - - -
KG - - - - - - - - -
Ethanol extract DUC 810 80 10£2 9+1 810 8+1 - - -
KG - - 10£1.6 - - - - - -
Acetone extract DUC - - - - - - - - -
KG - - - - - - - - -
Petroleum ether extract DUC - - - - - - - - -
KG - - - - - - - - -
Hot petroleum ether extract DUC - - 1240 - - - - - -
KG 810 - - - - - - - -
Inflorescenc Water extracts DUC - - - - - - - - -
KG - - - - - - - - -
Methanol extract DUC 101 810 - - - - - - -
KG - - - 101 - - - - -
Ethanol extract DUC 80 10%1 810 - - 811 - - -
KG - - - - - - - - -
Acetone extract DUC - - 120 - - - - - -
KG - - - - - - - - -
Petroleum ether extract DUC - - - - - 811 - - -
KG - - - - - - - -
Hot petroleum ether extract DUC 10£0 1242 - - - - 810 - -
KG 10£2 - - - - - - - -
Stem Water extracts DUC - - - - - - - - -
KG - - - - - - - - -
Methanol extract DUC - 811 911 - - 810 - - -
KG - - - - 10£2 - - - -
Ethanol extract DUC - - - - - - - - -
KG - - - - - - - - -
Acetone extract DUC 9+1 811 811 - - - - - -
KG - - - - - - - - -
Petroleum ether extract DUC - - - - - - - - -
KG - - - - - - - - -
Hot petroleum Ether extract DUC - 10£0 - - - - 810 - -
KG - - - - 101 - - - -
Erythromycin (E)15mcg - 3212 30x1 28+0 300 1242 4816 1242 - -

Clotrimazole (CC) 10mcg - - - - - - - - 11+2 3240

Diameter of the cork borer=6mm, '-' indicates no inhibition
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Table 5. Soil parameters

Sample Areas Organic Organic pH Moisture (%) Ash (%) Total Phosphorus Potassium
carbon (%) matter (%) nitrogen content (%) content (%)

content (%)
Soil DucC 2.0+0.02 3.448+0.01 5.85+0.34 4.80+0.01 1.24¢0.01 0.005+£0.10 0.008+0.002  0.009+0.001
KG 1.21+0.01 2.08+0.01 6.96+0.10 6.20+0.13  1.11x0.00 0.004+0.01 0.004+0.001  0.008+0.001

RESULTS AND DISCUSSION

Glycosides, saponins, carotenoids and phenols were
present in all the parts collected from both the areas, while
plantains, steroids, anthraquinone, free anthraquinone and
alkaloids are not recorded in all the parts. The number of
phytochemicals are more in the sample collected from DUC
than KG. Similar kinds of phytochemicals present in the plant
were also recorded by some earlier workers (Carvalhoet al
2011, Mutalib 2015). The difference in presence and absence
of phytochemicals is might be due to the microclimate and
soil condition of the study area. Water and methanol extract
showed better extraction of phenolic and flavonoid content
than ethanol, acetone and petroleum ether extract at 1mg/ml
of concentration (Table 2). Good quantity of total flavonoid
content was recorded by water extract of various parts. Total
phenol and total flavonoid content was higher in leaves than
inflorescence and stem. In most of the cases total phenol and
total flavonoid content is higher in the sample extracts
collected from DUC than KG. The amount of phenol and
flavonoid content in the plant recorded by other workers
seems more than the present study. The more phenol and
flavonoid in the extracts might be due to the soil condition of
the study area. The more organic matter present in the soil
may cause the more phytochemicals present in the plant.
The phytochemicals present in the plant are also depends on
the extraction power of various solvents, which may cause
the difference in their phenolic and flavonoid content.

Extracts from leaves recorded higher antioxidant activity
against DPPH and ABTS, at 500ul of sample at a
concentration of 1mg/ml (Table 3). The extracts of the plant
collected from DUC recorded more antioxidant activity than
the extracts collected from leaves recorded more antibacterial
inhibition than the inflorescence and stem (Table 4). Petroleum
ether extract of young leaves collected from DUC was
recorded highest (14 mm) inhibition against E. faecalis than
the other extracts of the plant at 1mgml”" of concentration,
while the petroleum ether extract from KG did not recorded any
inhibition against the tested bacteria. All the sample extracts
collected from both the areas did not recorded antifungal
inhibition against C. albicans and P. chrysogenum water
extract. Antimicrobial activity of the plant was recorded by
other workers (Mutalib 2015, Jalal et al 2015). The difference

in antimicrobial activities in different solvent extracts collected
from different areas might be due to the phytochemicals
responsible for the antimicrobial properties of the plant. Cold
extraction in water may be the reason of inactiveness of the
water extracts against the tested bacterial strains.

The soil from DUC recorded good physico-chemical
properties than the soil collected from KG. Study recorded
high soil pH in KG (6.96%) than DUC (5.85%). Sharma et al
(2013), Abad (2014) and Magbool et al (2017) also reported
that pH of cultivated land more than the forest land. This
difference is might be due to the acidic nature of litter in forest
area. The soil moisture of cultivated land from KG (6.20) is
higher than the forest area DUC (4.80%), which might be due
to the fine texture of the soil and water supply into the land
during cultivation. Wang et al (2012) from China reported that
high moisture content in corn cultivated area than other
places. Magbool et al (2017) recorded that soil moisture is
higher in agricultural land than the forest land which is due to
the soil texture, water supply during cultivation.

Organic carbon content of non-cultivated land (2.002%)
was higher than the cultivated land (1.21%), which might be
due to the higher biomass production in that area. Yitbarek et
al (2013), Yihenew et al (2015) and Magbool et al (2017)
reported higher organic carbon content in soil from forest
area than agricultural lands.

The percentage of NPK in the cultivated area is lower
than the NPK of the non-cultivated area. The good physico-
chemical properties of the non-cultivated soil may cause the
more phytochemicals in the plant grown in that area. Stanton-
Geddes et al (2012) reported the interaction of soil habitat
and plant in that area. The positive effect of environmental
factors on the bio-synthesis and accumulation of
phytochemicals in various plant was studied by various
workers (Ibrahim et al 2013, Roux et al 2017, Shaaban et al
2018, Goldo 2019).

CONCLUSION
Sample collected from DUC (the non-cultivated area)
show more activity than KG (cultivated area). The
phytochemicals present in plants collected from Dibrugarh
University campus soil was more than the phytochemicals
present in the plant cultivated from the Khanikar Gaon. The
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total phenol and flavonoid content was also higher in plants
collected from Dibrugarh University campus. Similarly, plants
collected from Dibrugarh University campus recorded more
antioxidant activity against both DPPH and ABTS.
Significant antimicrobial activities were also recorded by the
plants collected from Dibrugarh University campus.
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