
ISSN : 0970-2539

e-ISSN : 0976-3880

Editor-in-Chief

C P Malik

Editor

Bir Bahadur

The Journal of 

Plant Science 
Research

SOCIETY FOR THE PROMOTION OF PLANT SCIENCE RESEARCH

VOLUME 37                                                  NUMBER 1, 2021

Prints Publications Pvt Ltd
New Delhi



2021 Volume 37 Number 1

Pogostemon auricularius (L.) Hassk: In-vitro Antimicrobial, 1-7
Antioxidant Activity and Phytochemical Study
Junali Chetia and L.R. Saikia

Bio-based Metal Oxide Nanocomposite Synthesis and its Application in 9-16 
Removing Toxic Dyes from Water Wastes
Imtiyaz Rasool Parrey

In Vitro Propagation of Water Caltrop (Trapa Natans.) 17-22
Imtiyaz Rasool Parrey

Assessment of genetic diversity of Diospyros melanoxylon Roxb. (kendu) 23-31
growing in Jharkhand, India using RAPD markers
Amita Kumari and Avinash Kumar

Microscopy of  Helicteres Fruits 33-40
S. R. Chaudhari, H. L. Tare, D. S. Chumbhale, G.Y. Dama, S. R. Deore

Scrutiny of  Genetic System of Artemisia scoparia Waldst & Kit., a Functionally 41-50
Monoecious Perennial with Wide Distribution in the North West  Himalayas, J&K,  India
Uma Bharti, Eshan Sharma, Indu Sharma  and Namrata Sharma

Distyly in  Neanotis indica (DC.) W.H. Lewis (Rubiaceae) 51-59
Bir Bahadur

Suppression of Alternaria Solani in Potting Mixture Amended with Crotalaria Trichotoma 61-66
Based Composts 

 Ravikumar M. Chaluvaiahand Rajkumar H. Garampalli

An Assessment of  Tree Diversity of Jubilee Park, Jamshedpur, Jharkhand 67-73
Anita Kumari  and Jyoti Kumar

Covid 19 Pandemic: Misery of  Local Farmers in Darjeeling Hills 75-79
Prantik Hazra, Shuvam Sharma,  Arghya Ghosh

Emerging Sugarcane Abiotic Disorders under Subtropical Conditions: An Appraisal 81-96
Gulzar S Sanghera 

Ipomoea sindica Stapf (Convolvulaceae): A new distribution record from Raigad Maharashtra, India 97-100
Preeti V. Phate and Pravin Kawale

Letter to the Editor
Personal Reminiscences of  Robert Emerson and Eugene Rabinowitch 101-106 

 Govindjee Govindjee and Rajni Govindjee



Effect of Butea monosperma (Lam.) Leaf  Extract on Seedling Traits and Chromosomal Behaviors 107-112
Mitali Gupta and Avinash Kumar

The Uncultivated and Wild Leafy Vegetable Consumption in Devarakonda 113-119
Rama Raju Cherkupally

Maize Characterization: From Genotyping to High-Throughput Phenotyping, A Review 121-131
2Latif Ahmad Peer, Zahoor A. Dar,  Aijaz A. Lone  and Mohd. Yaqub Bhat

Sustainable Agricultural Practices for the Improvement of Growth and Yield of some 133-143
Important Crops popular in Walwa-tehsil, district Sangli (Maharashtra) - A Review
R. R. Lohar and C. P. Hase 

Systematic Review on Population Status and Economic Importance of  Endemic Commercial 145-154
Timber Tree: Terminalia paniculata Roth (Myrtales: Combretaceae) from Peninsular India
Sanal C Viswanath* and  T K Hrideek 

Global Warming and Third Generation Algal Biofuels : A Review 155-165
Ashwani Kumar, Shobha Johari  and Praksha Verma

Aspergillus Niger Tiegh: An Endophyte from Gymnema Sylvestre for its Antihyperglycemic Potential 167-173
G. M. Vidyasagar, Roopa S.G.,  MD. Liyakat Ahmed, Shankaravva Babanagare, 
Sangeeta M.K., Ambika Vasantkumar

Rhizosphere Mycobiome Diversity of  Medicinal Plants: A Review 175-187
Nusrat Ahmad, Mohd Yaqub Bhat,  Abdul Hamid Wani and Latif Ahmad Peer

Pollen Morphology And Viability Analyses in Clematis terniflora DC. 189-192
Rajeswari S. and Sumitha V. R.

Plants and their Resources which are Utilized in Gajalakshmi Puja for Adoring Goddess Lakshmi 193-196
Ushashee Mandal, Swagat Kumar Mallick and Gyanranjan Mahalik

Occurrence of Helicotylenchus graminophilus Fotedar & Mahajan, 1974 in Kashmir, India, a first report 197-201
Javaid Hassan Sheikh

Quantification of major bioactive compounds from Diospyros chloroxylon Roxb. 203-207
 

Nageswara Rao Naik  B,  Jyothi D  and Vishnuvardhan Z

Propagation of the true ebony, Diospyros ebenum Koenig: A Review 209-214
Tresa Hamalton, S. J. Pooja, Almas Khanam

Content contd...



President : Prof. Bir Bahadur Fmr Head Botany Department, and Dean Faculty of  Science, 
Kakatiya University,  Warangal, Telangana

Vice Presidents : Prof  S S Gosal, Panjab Agriculture University, Ludhiana
Prof  Usha Mukandan, Deptt. of Plant Biotechnology, Ramaniranjan Jhunjhuwala College,
Mumbai University, Ghatkopar, Mumbai
Prof  Ashok Dhawan, Former Dean of Academics, Panjab Central University, Bhatinda 
Prof  Sanjeev Thind, Botany Deptt, PAU, Ludhiana
Prof  Neeraj Dilbaghi, Deptt of Bio and Nanotechnology, 
GJ University of Science and Technology, Hisar

Dr Dheera Sanadhya, School of Life Sciences, Jaipur National University, Jaipur
Prof Seema Anand, Botany Deptt., Punjab Agriculture University, Ludhiana

Secretary cum : Dr Dheera Sanadhya, School of Life Sciences, Jaipur National University, Jaipur
Treasurer

Editorial Board : Gulzar S. Sanghera, PAU Regional Research Station, Kapurthala
Seema Anand, Botany Deptt., Punjab Agriculture University, Ludhiana
Harsh Nayyar, Botany Deptt., Punjab University, Chandigarh

Advisors : Prof P C Trivedi, Formerly Vice-Chancellor, D.D.U. Gorakhpur University, Gorakhpur - 273009
Prof P P Jauhar, USDA-ARS, Northern Crop Science Laboratory, Fargo, ND 58105 USA
Prof H N Verma, Pro-Chancellor, JNU, Jaipur

Editor-in-Chief : Prof C P Malik, FNA, Noida

Dr Pushp Sharma, Deptt of Plant Breeding, PAU, Ludhiana

Vineet Soni, Mohanlal Sukhadia University, Udaipur. 

Contribution/manuscripts  should  be  sent  to Prof. C P Malik,  
Budh Nagar, Noida, 201301 (UP) or through e-mail on cpm_malik@yahoo.com. Manuscript may also be 
sent to Dr. (Mrs.) Sanjeev Thind, Dr. Navita Ghai, Department of Botany, Punjab Agriculture University, 
Ludhiana-141004, India.

Editor-in-chief, E-46, Sector-41, Gautam 

Annual Subscription Price

US$ 250.00 (International)

Note : All views expressed in the  articles are that of the authors. The Publishers are not responsible for the contents of the authors. 

Phone     : 
E-mail     : 
Website  : 

+91-11-45355555
contact@printspublications.com
www.printspublications.com

Prints Publications Pvt Ltd
Viraj Tower 2, 4259/3, 
Ansari Road, Darya Ganj,
New Delhi-110 002. India

Copyright  C P Malik©

This journal is Indexed in 
NAAS, Proquest (USA), EBSCO Publishing (USA), CABI, Genamics (Journal Seek) 

All remittance must be paid in favour of Prints Publications Pvt Ltd payable at New Delhi.

Periodicity : This journal is published Bi-annually.

Electronic Version : This Journal can be accessed electronically at http://www.printspublications.com

Online version free with print subscription

 DOI No. : 10.32381/JPSR

2500.00

Society for the Promotion of Plant Science Research

s
Highlight
punjab



The Journal of Plant Science Research is a reputed peer reviewed International Journal which is published bi-annually. This Journal disseminates knowledge in all related fields of 
Plant Scince Research such as Plant Physiology, Agriculture, Bio-Chemistry and Botany. It imparts the latest advances in the field of biotechnology and genetic engineering which 
is proved beneficial for the upcoming Geneticists, Plant Physiologists, Botanists, Biochemists and Biotechnologists. It regularly supplies latest information on researchers, 
education, public and projects on Plant Science at national and international level



Quantification of major bioactive compounds from Diospyros chloroxylon Roxb.

Nageswara Rao Naik  B1,  Jyothi D2  and Vishnuvardhan Z3

1 Department of Environmental sciences, Acharya Nagarjuna University, Guntur, Andhra Pradesh.

2 Department of Botany SRR & CVR Govt. College Vijayawada Andhra Pradesh.

3 Department of Botany and Microbiology, Acharya Nagarjuna University, Guntur, Andhra Pradesh.

Corresponding author e-mail: bnnaikenviro@gmail.com

Jour  Pl  Sci Res         37 (1)    203-207     2021

DOI:-https://doi.org/10.32381/JPSR.2021.37.01.25

INTRODUCTION

Plants constitute an important source for secondary
metabolites that are responsible for many biological
activities (Sofowara 1996). Diospyros is the largest
genus of Ebenaceae family with more than 500 species
distributed across the world. The species of Diospyros
genus are known for their use in traditional medicinal
practices to cure a wide variety of ailments (Rathore
et al., 2012). Hence, there is an urgent need to analyse
many species phytochemically to identify the major
compounds of therapeutic significance. The
advancement in chromatographic techniques has led
to identification of multitude of bioactive ingredients
from this genus (Katiyar et al., 2012). The secondary
metabolitic compounds of plants viz., flavonoids and
phenolic compounds have been recognized with
significant biological activities (Kim et al., 2003).
Terpenoids are found to be useful in the prevention
and therapy of several diseases (Wagner & Elmadfa
2003). The flavonoids, terpenoids and steroids of many
plants were reported to possess antibacterial activity
(Feng zhu et al., 2009).

Therefore, the quantification of alkaloids,
flavonoids, phenolics, steroids and terpenoids of a plant
will reflect on the correct assessment whether it has

Diospyros is an important genus of Ebenaceae family with more than 500 species. These have drawn
the attention of investigators by the presence of valuable phytochemicals in them. They have proved
their utility in the amelioration of various ailments. The present study constitutes the quantification
of major bioactive compounds viz., alkaloids, flavonoids, phenolics, steroids and terpenoids from
Diospyros chloroxylon an endemic species. The pharmacological potential of any plant is being
determined based on its chemical constituents. The significant quantities of bioactive compounds
quantified in Diospyros chloroxylon rates it an useful species having antioxidative and antibacterial
potential.

Keywords: Phytoconstitutents, Phenolic compounds, Flavonoids, Steroids, Antimicrobials.

medicinal potential or not. Thus, the present research
study reports the quantity of afore mentioned bioactive
compounds in leaf, stem and bark extracts of
Diospyros chloroxylon aqueous, methanolic and ethyl
acetate leaf extracts.

MATERIALS AND METHODS

The stem, bark and leaf of Diospyros chloroxylon are
collected from its natural habitat (i.e., Kondapalli Reserve
forest) in Krishna district (Andhra Pradesh) India. The
plant was identified by its Botanical name by the
Botanical Survey of India, Deccan Regional Centre
Hyderabad. The voucher specimen of the plant is BSI/
DRC/2019-20/Tech./173. The herbarium specimens
were deposited in the department of Environmental
Sciences, Acharya Nagarjuna University, Guntur (A.P).

Preparation of plant extract

Leaves, stem and bark (500g) of Diospyros
chloroxylon were used for extraction. The air dried
leaves, stem and bark were made into a fine powder
and taken in to a conical flask. Ethyl acetate methanol
and water were used for extraction. The extraction
was performed by soxhlation and the extraction was
carried out until the extract becomes colourless.  The
polarity of Ethyl acetate, Methanol and Water is in
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the increasing order. The pooled extract was distilled
under reduced pressure into syrup and evaporated in
a porcelain basin over a water bath to give a sticky
residue. This was kept in a desiccator for a few days
to get the dry extract (Yield-500g).

The quantification of alkaloids, steroids,
flavonoids, terpenoid and  phenolic compounds present
in different solvent extracts of Diospyros
chloroxylon leaf, stem and bark was made with UV-
visible spectro-photometry. A double beam UV visible
spectrophotometer (Model: TECHOMP-2301) was
used. Absorbance against blank at different wave
lengths (470, 780, 510 & 750 nm) was recorded to
work out the amount of above four groups of
compounds in the solvent extracts. HITACHI UV,
solutions 2.0 version software is also used.

The standard graphs (calibration curves) were
drawn for alkaloids, steroids, flavonoids, terpenoid and
phenolic compounds by using atropine, cycloartenol,
quercetin and catechol as standards respectively. The
total content of compound present in the extract was
expressed in milligrams per gram of dry weight.

Total Phenolic Content

The total phenolic content of the extract was
determined by the Folin–Ciocalteu method as explained
by Shoib & Shaid (2015). Briefly, 1 μL of crude extract
was made up to 3 mL with distilled water, mixed
thoroughly with 0.5 mL of Folin–Ciocalteu reagent
for 3 min, followed by the addition of 2 mL of 20%
(w/v) sodium carbonate and mixture was allowed to
stand for a further 60 min in the dark. The final volume
was made up to 10 ml with distilled water and
absorbance was measured at 650 nm. The total
phenolic content was calculated from the calibration
curve, and the results were expressed as mg of gallic
acid equivalent per g dry weight.

Total Flavonoid Content

The total flavonoid content of crude extract was
determined by the aluminium chloride colorimetric
method (Shoib & Shaid 2015). 1 mL of crude extract
was mixed with 4 mL of distilled water and then 0.3
mL of 5% NaNO2 solution; 0.3 mL of 10% AlCl

3

solution was added after 5 min of incubation, and the
mixture was allowed to stand for 6 min. Then, 2 mL

of 1 mol/L NaOH solution was added, and the final
volume of the mixture was brought to 10 mL with
double-distilled water. The mixture was allowed to
stand for 15 min and absorbance was measured at
510 nm. The total flavonoid content was calculated
from a calibration curve and the result was expressed
as mg Quercetin equivalent per g dry weight.

Total Alkaloid Content

The plant extract 1ml of 2 N HCl was added and
filtered. This solution was transferred to a separating
funnel, 5 ml of bromocresol green solution and 5 ml of
phosphate buffer were added. The mixture was shaken
with 5 ml chloroform by vigorous shaking and collected
in a 10-ml volumetric flask and diluted to the volume
with chloroform. A set of reference standard solutions
of atropine (20, 40, 60, 80 and 100 μg/ml) were prepared
in the same manner as described earlier. The
absorbance for test and standard solutions were
determined against the reagent blank at 470 nm with
an UV/Visible spectrophotometer. The total alkaloid
content was expressed as mg of AE/g of extract.

Total Terpenoid Content

1g of Plant powder was taken in a conical flask and
soaked in ethyl alcohol for one day. Then it was filtered
and the filtrate was extracted with petroleum ether.
The ether extract was taken as the measure of total
terpenoid.

Total terpenoid content =
Final weight of the sample – Initial weight of the extract

Weight of the Sample
××××× 100

Total Steroid Content

The extract was re-suspended in 20 ml of chloroform
and the volume adjusted to 50 ml with the same
solvent. Aliquots were transferred to 10 ml volumetric
flasks and 2 ml of LB reagent (50 ml of acetic
anhydride and 5 ml of sulfuric acid) was added and
was incubate for 5 min. The volume was adjusted to
10 ml with chloroform. The absorptions were
measured in a spectrophotometer at a wavelength of
625 nm against blank. A standard calibration curve
was constructed using Cholesterol as standard and
the amount of steroids present in the samples was
calculated using standard calibration curve.
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RESULTS

Alkaloids were detected in the aqueous leaf extract of
Diospyros chloroxylon only. The stem and bark
extracts did not test positive for the alkaloids. Therefore,
the aqueous leaf extracts were considered for the
estimation of alkaloids in which the extraction quantity

is 19.6% w/w (table 1). The absorbance of plant
extracts was read and corresponding quantity of
alkaloids was determined with the help of standard
graphs. The absorbance of leaf extract was 0.117 and
by which the alkaloids quantity present in leaf aqueous
extract was calculated as 1.59 mg/g extract (Table 2).

Table  2: Quantity of total alkaloids, flavonoids, phenolic compounds, steroids and terpenoids estimated in different solvent
extracts of Diospyros chloroxylon   leaf, stem, and bark

S. No. Name of the compound Solvent name Plant part Absorbance Quantity of
compounds

mg/g extract

1 Alkaloids(mg of AE/g extract) Aqueous Leaf 0.117 1.594

2 Flavonoids(mg of Q/g ectract) Methanol Leaf 0.517 15.266

Aqueous 0.934 29.166

Methanol Stem 0.618 18.633

Methanol Bark 0.328 8.966

3 Phenolic compounds(mg of GA/g extract) Methanol Leaf 1.425 37.837

Aqueous 0.343 8.594

Methanol Stem 0.586 15.162

Methanol Bark 0.279 6.864

Aqueous 0.931 24.486

4 Steroids(mg of CH/g extract) Ethyl acetate Leaf 0.116 1.340

Methanol 0.379 7.318

Aqueous 0.208 3.431

Ethyl acetate Bark 0.295 5.409

5 Terpenoids(mg/g) Leaf - 9.25

Stem - 4.18

Bark - 5.67

Table. 1: Extraction quantity of Diospyros chloroxylon leaf, stem and bark

S. No. Plant part Solvent Name Extract obtained in %

1 Leaf Ethyl acetate 2.6% w/w

2 Methanol 25.7% w/w

3 Aqueous 19.6% w/w

4 Stem Ethyl acetate 2.1% w/w

5 Methanol 17.3% w/w

6 Aqueous 20.8% w/w

7 Bark Ethyl acetate 1.9% w/w

8 Methanol 18.5% w/w

9 Aqueous 16.2% w/w
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The flavonoids were tested positive preliminarily
in the leaf, stem and bark with methanol solvent. They
were also detected in aqueous leaf extract of
Diospyros chloroxylon. Therefore, the quantification
of flavonoids was carried out in the leaf aqueous
extracts and methanolic leaf, stem and bark extracts
of Diospyros chloroxylon (Table 2). Aqueous leaf
extract was found to contain the maximum amount of
flavonoids (29.17 mg/g), followed by methanolic stem
extract (18.63 mg/g) and bark extract (8.97 mg/g).
The flavonoids content was the highest in leaf when
compared to stem and bark. Hence, in terms of
flavonoid content the plant parts are in the order of
leaf > stem > bark in Diospyros chloroxylon.

The extraction quantity of phenolic compounds
in leaf was the highest in methonolic solvent (25.7%
w/w), followed by aqueous extract (19.6% w/w). It
was only 2.6% w/w for ethyl acetate solvent.
Therefore, the estimation of total phenolic compounds
present in the leaf of Diospyros chloroxylon was
only carried with methanolic and aqueous extracts
only. The bark  methanolic extracts of bark and stem
were also evaluated for phenolic compounds
quantification (Table 2). Out of the above extracts
screened, methanolic leaf extracts contained the
maximum quantity of phenolic compounds (37.84 mg/g)
followed by aqueous bark extracts (24.49 mg/l) and
methanolic stem extracts (15.16 mg/g).

The highest quantity of steroids (7.32 mg/g) was
recorded in methanolic leaf extracts followed by
aqueous leaf extracts (3.43 mg/g). The bark of
Diospyros chloroxylon contained 5.41 mg/g steroids
and the minimum quantity of steroids was observed
(1.34 mg/g) in ethyl acetate leaf (Table 2). Leaf was
found with the greater quantity (9.25 mg/g) of
terpenoids, followed by bark (5.67 mg/g) and stem
(4.18 mg/g).

DISCUSSION

The secondary metabolites such as flavonoids and
phenolic compounds constitute the two most pervasive
groups from plants and are recognized with significant
biological activities (Kim et al., 2003). Flavonoids and
phenolic acids are strong antioxidants capable of
scavenging free radicals, anti-aging, anti-cancer

activity and enhance human immunity (Atoui et al.,
2005). Phenolics along with flavonoids exhibit anti-
cancer (Matsuda et al., 2003), anti-inflammatoty
(Araujo & Leon 2001), antioxidant (Ghasemzadeh &
Ghasemzadeh 2011), cytotoxic and antitumor
(Murakami et al., 2004), antispasmodic (Ammon &
Wahl 1991) and antidepressant activities (Yu et al.,
2002). Analgesic and antibacterial activities of
steroids were reported by Sayyah et al., (2004) and
Malairajam et al., (2006). Terpenoids were found to
be very useful in the prevention and therapy of several
diseases (Wagner & Elmadfa 2003). Terpenoids also
showed antimicrobial, anti-hyperglycemic and antiviral
activity (Rabi & Bishayee 2009). Van Vuuren et al.,
(2007) commented that the plant extracts are often
effective as antibacterial agents because of the
compounds of extract interact additively or
synergistically to bring out effective activity. Therefore,
the quantification of such secondary metabolites from
plant extracts would provide the correct assessment
whether the plant has medicinal potential or not. In
the present study, the quantification of various
secondary metabolites viz., alkaloids, flavonoids,
phenolic compounds, steroids and terpenoids in leaf,
stem and bark of Diospyros chloroxylon were
estimated. The alkaloids were present in aqueous leaf
extracts of Diospyros chloroxylon (1.59 mg/g)
where as in other solvent extracts alkaloids did not
test positive. Flavonoids were also found maximum in
aqueous leaf extracts (29.166 mg/g) followed by
methanolic extracts of stem (18.63 mg/g) and bark
(8.966 mg/g). Similarly phenolic compounds were also
the highest in methanolic leaf (37.837 mg/g) followed
by stem and bark. The steroids (7.32 mg/g) and
terpenoids (9.25 mg/g) were also found in maximum
quantity in methanolic leaf extract. The presence of
alkaloids, flavonoids, phenolic compounds, steroids and
terpenoids in Diospyros chloroxylon will assert its
profound pharmacological importance together with
other prominent Diospyros species.
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