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Abstract : 
Microbial  polysaccharides  also known as bacterial cellulose have  multiple  functions  and  can  be  divided  into  

intracellular  polysaccharides,  structural  polysaccharides and extracellular polysaccharides or Exopolysaccharide
(EPS). Recent approaches are carried out to replace the traditionally used plant gums by their bacterial counterparts. 
Current and potential applications of bacterial cellulose in food, pharmaceutical and other industries are also 
presented. Present study objective was to isolation, production and its characterization. In present study we isolate the 
sample I, sample II and sample III from the soil of different places  and characterized all this isolates by 
morphologically and biochemically. The yield of cellulose produced by sample I, sample II and sample III were 1,1.5 
and 3.1gms/lit of cellulose in batch culture. On comparing FT-IR report of isolated cellulose with the standard bacterial 
cellulose reveals that the exopolysaccharide produced by the organisms were cellulose.  
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Introduction : 
The EPS has a three dimensional structure, which is 

gel-like, highly hydrated and sometimes charged 
matrix. Generally, the proportion of EPS in biofilm 
varies from 50% to 90 % of the total organic matter 
(Flemming et al 2001). In both natural conditions and 
laboratory microorganisms tend to produce more EPS 
under nitrogen limiting conditions. Exopolysaccharides 

-

succinate, and phosphate, uronic acid, hexosamines, 
sulphate esters and generally small amount of lipids and 
nucleic acids. EPS-producing bacteria are found in a 
variety of ecological niches. So the physiological role of 
exopolysaccharides is diverse and may be dependent on 
the specific natural environment of the organism. 
Exopolysaccharide are long chain polysaccharides 
consisting of branched, repeating units of sugars or 
sugar derivatives, mainly glucose, galactose and 
rhamnose in different ratios. They are classified into 
two groups: homo polysaccharides (cellulose, dextran, 
mutan, pullulan, curdlan), and hetero polysaccharides 
(gellan, xanthan) Homopolysaccharides consist of 
repeating units of only one type of mono saccharides 
(D-glucose or D fructose) joined by either a single 
linkage type (e.g. 1-2 or 1-4) or by a combination of a 
limited number of linkage types (e.g. 1-2 and 1-4). 
Hetero polysaccharides consist of multiple copies of 
oligosaccharides, containing three to eight residues, 
produced by a variety of microorganisms. The 
physiochemical properties of EPS are attributed to their 
diverse and complex chemistry that changes with 

species diversity, age and growth conditions. To date, at 
least 20 different monosaccharides have been identified 
in reported bacterial EPSs. Among these, hetero-
polysaccharides are more common than 
homopolysaccharides and are very diverse because of 
copolymerization of various monomer units resulting in 
various possible types of linkages, various repeated 
monomers in chain and their relative combining ratios. 
Therefore, bacterial EPSs do not have an exact 
molecular weight and it is distributed over a broad 
range typically in 103-106 Da. This structural diversity 
is due to environmental and bacterial growth conditions 
and also depends on bacteria themselves .There is large 
number of bacteria that are responsible for the 
production of exopolysaccharide namely Lactic acid 
bacteria spp., Acetobacter spp, Rhizobium spp., 
Gluconobacter spp and several thermophilic bacteria are 
good producers of large amounts of EPS such as 
Bacillus thermantarcticus, Geobacillusthermo-
denitrificans, and Bacilluslicheniformis. 
Exopolysaccharides find wide industrial applications in 
food, pharmaceutical and other industries like textile, 
paper, cosmetics, gelling agents and medicines for 
wound dressing (Prashant R. Chawla, et al2008). 
Present study worked towards isolation and 

locations with a vision to find potential solutions to day 
to day problems of mankind associated with it. Bacterial 
cellulose (BC) is a one of the type Exopolysaccharide 
produced by bacteria extra cellular and it acts as a 
protective layer for the cell in the nanomaterial form. 
BC is formed by a network of ribbon-shaped cellulose 
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fibrils that are less than 100 nm wide and made of 
microfibrils 2 4 nm in diameter In terms of the 
molecular formula, BC is identical to cellulose of plant 
origin-apart from alien groups such as carbonyl and 
carboxyl units in the latter as a result of the plant 
cellulose processing. However, important structural 
features and properties, significant for practical 
application of BC, are quite different from wood 
cellulose: high purity, high degree of polymerization 
(up to 8000), high crystallinity (of 70 to 80%), high 
water content to 99%, and high mechanical stability.( 
Hernane S. Barud 2011)

In fact, one of the most promising areas of BC 
application as biomaterials is the utilization as a 
temporary skin substitute in the therapy of difficult 
wounds, burns, and ulcers. However, BC itself has no 
antimicrobial activity to prevent wound infection. 
Bacterial cellulose is preferred over the plant cellulose 
as it can be obtained in higher purity and exhibits a 
higher degree of polymerization and crystallinity index. 
It also has higher tensile strength and water holding 
capacity than that of plant cellulose, making it more 
suitable raw material for producing high fidelity 
acoustic speakers, high quality paper and dessert foods 
Fibrils of bacterial cellulose are about 100 times thinner 
than that of plant cellulose, making it a highly porous 
material, which allows transfer of antibiotics or other 
medicines into the wound while at the same time 
serving as an efficient physical barrier against any 
external infection. It is therefore used extensively in 
wound healing. (Chawala et al., 2008).In this research, 
samples from different soil were collected and 
cultivated in an enrichment liquid medium for growth 
of cellulose producing bacteria. After purification the 
pellicle-forming bacteria were approved for cellulose 
production and its characterization by (Zahra 
Pourramezan et al 2011).

Bacterial cellulose (BC) is a highly crystalline and 
mechanically stable nanopolymer, which has excellent 
potential as a material in many novel applications, 
especially if it can be produced in large amounts from 
an inexpensive feedstock. Waste fiber sludge, a residue 
with little or no value, originates from pulp mills and 
lingo cellulosic bio refineries as Reported by (Adnan 
Cavka 2013). Comparison of FTIR spectrum of 
cellulose with BC indicated appropriate coincidence 
which proved that the component produced by G. 
xylinuswas cellulose as reported by. (Marzieh Moosavi-
Nasab 2010). 

 

Material And Method :
Sample collection: 
Rhizosphere Soil samples were collected randomly 

from Garkheda. Dist-Jalgaon.
Morphological Characteristics :
Morphological characteristics of bacteria were 

observed by using Gram staining technique as described 
by (Arora, 2003) and observed under light microscope.

Biochemical Tests : 
Isolated sample were biochemically characterized 

through different biochemical tests viz, Catalase Test, 
Indole Production Test, Methyl Red Test, Vogas 
Proskaure Test, Citrate Utilization Test, starch 
hydrolysis Test and motility test as mentioned by 
(Arora,2003).

 
Production of Bacterial Cellulose : 
Production of bacterial cellulose from Sample I :
For the production of bacterial cellulose from 

-Free Agar media was 
used. 

Production of bacterial cellulose from Sample II:  
For the production of bacterial cellulose from 

sample II, the Yeast extract manitol agar medium was 
used. 

Production of bacterial cellulose from Sample III : 
For the production of bacterial cellulose from 

sample III, the Hestr  
Ftir Analysis :
Results and Disscusion : 


Figure 1 (a): Isolation of 

Sample I 
Figure 1 (b): Isolation 

of Sample III

Figure 1 (c): Isolation of Sample II
Biochemical Tests 
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Table No1: Biochemical Tests for Sample I, II 
and III

Test Sample I Sample II Sample III
Amylase 
production 

- - - 

Mannitol - + - 
Galactose - + - 
Maltose - + +
Sucrose - - +
Catalase test + + +
Motility test + + +
Methyl red test _ - +
Vogus-
proskauer test 

+ - +

Indole test + - - 
Glucose + + +
Lactose - - - 
Urea - - +
Amylase 
production 

- - - 

( +) = Present or Positive,  (-)= Absent or negative 
 
Production of Bacterial cellulose :
Production : 

Figure 2 (a) : Production 
media 

Figure 2(b) : EPS from 
sample I 

Figure 2(c): EPS from 
sample II

Figure 2(d): EPS from 
sample II

 
Table No 2 Production yield of Bacterial cellulose

Sr. No. Organism 
Name 

Pellicle wet 
weight After 
Washing with 
D/W in gm/ ltr

Dry Weight 
of pellicle in 
gm/Ltr

1 Sample I 18 2
2 Sample II 14 1.5
3 Sample III 27 3.1
 



FT-IR Analysis report :
The figure 3 shows the band of 2922 cm-1 is 

attributed to CH2 stretching. The band at 1093 cm-1 
could be associated with ether (C-O-C) functionalities. 
The band at 3392 cm-1 is attributed to the presence of 
hydroxyl groups (-OH).Comparison of the FT-IR 
spectrum of standard bacterial cellulose (Fig 3) 
indicated appropriate coincidence which proved that the 
component produced by our isolates was cellulose.
(green colour: - Product BC And Blue color Indicate 
Standard BC). 

 
Discussion : 
In this experiment the sample was isolated by 

diluting up to 10-9. Spreading was done using 10-3 and 
10-4 sample. There are studies stating that isolate I is a 
bacteria need an incubation of 48 Hrs to form yellow, 
glistening and smooth colonies. The present studies 
stating that the isolate II fast growing ones can be 
developed in 1-2 days. The colonies of isolated II 
appeared within the two days of incubation. And the 
colony developed as round, white and mucoid (slimy) 
colonies. Generally the isolated II is Gram negative 
bacillus. After the bacteria was isolated from the 
rhizospheric soil it was subjected to Gram staining. It 
appeared pink and rod like in shape, hence it was taken 
to be as Gram negative and bacillus. The present studies 
stating that the isolate III slow growing and colonies 
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was developed in 3-5 days. The colonies of isolated III 
showed the Gram variable character appeared within the 
3-5 days of incubation. And the colony developed as 
round, white in colour. All the isolated organisms 
produces the variable amount of cellulose and the yield 
of cellulose grams per liter by isolate I, isolate II, isolate 
III were 1, 1.5, 3.1  dry weight of pellicle gms/ liter. 
The FTIR analysis helps to find the different functional 
groups present in the samples. It is a technique which is 
used to get an infrared spectrum of emission, 
absorption, photoconductivity or scattering of a matter. 
An FTIR spectrometer is known to collect spectral data 
in a wide range. This confers a significant advantage 
over a dispersive spectrometer which measures intensity 
over a narrow range of wavelengths at a time. Our EPS 
sample was taken for FTIR analysis to determine the 
functional groups that ultimately gives the idea of 
different substances present in the sample. For instance 
we got different peaks for the bacterial cellulose. the 
band of 2922 cm-1 is attributed to CH2 stretching. The 
band at 1093 cm-1 could be associated with ether (C-O-
C) functionalities. The band at 3392 cm-1 is attributed 
to the presence of hydroxyl groups (-OH). Comparing 
the peaks of standard cellulose with our isolated 
cellulose it was found that majority of functional groups 
were matched with the standard cellulose.  

Conclusion : 
 In conclusion it is suggest that the Isolated Sample 

I identified on the basis of morphological and 
biochemical characteristics it may be Azotobacter spp, 
Isolated Sample II identified on the basis of 
morphological and biochemical characteristics it may 
be Rhizobium spp, And Sample III identified on the 
basis of morphological and biochemical characteristics 
it may be Gluconobacter spp. The yield of cellulose of 
all the isolated samples I, II and III were compared and 
it shows that the isolated sample III may be 
(Gluconobacter spp) produce maximum cellulose 3.1 
dry weight of pellicle gm/ litr. Further characterization 
of cellulose was done by FT-IR analysis with the 
standard cellulose and comparing both the peaks proved 
that the isolated organism produces the bacterial 
cellulose. 
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Abstract: The present paper deals with an addition of new taxa of flowering plant to the flora of 

Maharashtra State. Ludwigia peruviana (L.) H. Hara (Onagraceae) is a robust bushy wetland plant that 

has been collected first time from Tapi river bed from the Khandesh region of Maharashtra. Detailed 

taxonomic description, photographs and relevant information’s are provided here for easy 

identification. 
 

Keywords: Ludwigia peruviana (L.) H. Hara; New records; Maharashtra 
 

Introduction 

The vegetation of Khandesh region is quite 

varied and interesting and divided into three 

districts Jalgaon, Dhule and Nandurbar. It lies 

at the Northwestern corner of the Deccan 

plateau, in the valley of the Tapti river, and is 

bound to the north by the Satpuda ranges, to 

the east by the Berar (Vidarbha) region, to the 

south by the hills of Ajanta, belonging to the 

Marathwada region of Maharashtra, and to the 

west by the Northern most ranges of the 

Western Ghats, and beyond that the coastal 

plain of Gujarat. Khandesh region lies between 

200 8' and 220 7' North latitude and 730 42' and 

760 28' East longitude. The forest of the Khan-

desh region is of dry deciduous type. Khandesh 

region though botanically rich in biodiversity 

have not been explored extensively except a few 

sporadic reports on floristic of Yadav (2003), 

Patil (2003), Valvi (2006), Kshirsagar (2008), 

Khan (2015) and Khan (2019). 
 

Ludwigia L. (Onagraceae) is one important 

cosmopolitan wetland genus comprising of 

around 82 species and are mostly concentrated 

in the tropical regions of America (Mabberley 

2005).  

 

 

According to APG III system Onagraceae is 

placed in the order Myrtales of clade Malvids 

under the core class Eurosids II of Rosides of 

Core eudicots (Chase & Reveal, 2009). Ludwigia 

L. and Jussiaea L. have been treated as distinct 

genera in several Indian Floras (Clarke 1879; 

Cooke 1901; Fischer 1957). Baillon (1877) has 

merged three genera namely, Ludwigia L., 

Jussiaea L. and Isnardia L. those were published 

simultaneously and selected the name Ludwigia 

L. for the combined genus. There are seven 

species and one infraspecific taxon of Ludwigia 

L. reported so far from the Indian territory. 

Barua (2010) nicely presented seven species in 

Indian flora providing identification key, 

diagrams and their distribution in the country. 
 

During the botanical explorations of various 

water bodies of Khandesh region, few 

specimens of an interesting species of Ludwigia 

peruviana (L.) H. Hara were first time collected 

by the authors from the bushy emerged area of 

Tapiriver bed and few specimens from the 

ditches within the Satpuda range of the 

Khandesh region of the Maharashtra during the 

months of December-February, 2019 and 2020, 

respectively.  
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The species was identified with the help of 

pertinent literature (Barua 2010 and 

Chowdhury et al. 2013) and the taxa were 

confirmed by Dr. Milind Sardesai, Department 

of Botany, Savirtibai Phule Pune University, 

Pune. We have gone through all pertinent 

literature (Almeida 1998, Singh et al. 2001, Patil 

2003, Kshirsagar 2008 and Khan 2019.) and by 

consulting the BSI Herbarium Pune. To find out 

the occurrence, distribution and habitat of this 

species. We found that, this species were not 

reported in any flora of the Maharashtra. This 

clearly reveals that, these species are rare to 

flora of Maharashtra State, even India as a 

whole. This species was new distributional 

record for the state of Maharashtra. The voucher 

specimens have been deposited in the 

herbarium of Department of Botany, H. J. Thim 

College of Arts and Science Mehrun, Jalgaon, 

Maharashtra.  
 

Ludwigia L. is a cosmopolitan genus, 

represented by c. 82 species (Mabberley, 2005), 

mostly concentrated in Tropical American 

region. There are seven species and one 

infraspecific taxon in India. The taxonomic 

description, photograph, distribution are 

provided below for its easy recognition. 
 

Taxonomic treatment 

Ludwigia peruviana (L.) H. Hara in J. Jap. Bot. 

28: 293. 1953; Raven in Reinwardtia 6: 345. 1963; 

Paul in Bull. Bot. Surv. India 40: 19. 1998. 

Jussiaea peruviana L., Sp. Pl. 1: 388. 1753. J. 

speciosa Ridley in J. Bot. (Lond.) 59: 259. 1921; 

Fischer in Gamble, Fl. Madras 3: 1298. 1957 

(repr. ed.). Plate-I. 
 

Shrubs, 1.5-3 m high, villous throughout; stem 

cylindric, hollow. Leaves lanceolate or ovate-

lanceolate, 5-10 x 1.5-3 cm, cuneate at base, 

entire at margin, acute or subacuminate at apex, 

coriaceous; lateral nerves 10-20 on either side of 

midrib; petioles 7-10 mm long. Flowers on 

upper leaf axils, c. 5 cm across, showy; pedicels 

quadrangular, c. 1.3 cm long, villous; bracteoles 

2, subulate, as long as or slightly longer than the 

ovary. Sepals 4 (or 5), lanceolate to ovate-

lanceolate, or deltoid-acuminate, 1.5-2.3 x 0.5-1 

cm, irregularly serrulate at margin, fleshy, 

villous outside, glabrous inside, 9-nerved. Petals 

suborbicular, 1.5-2.5 x 1.5 - 2.5 cm, shortly 

clawed, slightly emarginate, yellow with 

brownish nerves. Stamens 8 or 10, subequal, 

yellow; filaments 1.5-3 mm long; anthers 1.5-3 

mm long, apparently basifixed by reduction, 

somewhat extrorse. Disc much elevated; nectary 

depressed, U or C-shaped, densely white hairy, 

surrounding the base of each petaliferous 

stamen. Ovary quadrangular, 8-10 mm long, 

pubescent, 4-loculed; ovules 3 per locule; style c. 

1 mm long, thick; stigma elongated-

hemispherical to ellipsoid, longer than style, c. 3 

mm across. Capsules sharply quadrangular, 1.3-

3 x 0.5-1 cm, thin-walled, with 4 prominent 

deep brown ribs, villous, irregularly loculicidal; 

seeds pluriseriate, free, ellipsoid, c. 0.79 x 0.38-

0.40 mm, with a prominent nipple and 

transversely striped integument, brown; raphe 

c. 0.70 x 0.16 mm. 
 

 
Figure: Ludwigia peruviana (L.) H. Hara 
 

Flowering and Fruiting: December-February 
 

GPS Reading: N 21o 8' 27.14''    E 75o 32' 28.90'' 

(Elevation 173.7 m)  

Distribution: India (South India, South 

Andaman and Assam), Indonesia (Sumatra and 
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Java), Malaysia, Sri Lanka, Singapore. Native of 

New World. 

Specimens examined: Jalgaon Dist. Tapi river 

bed TAK 7931; Devjiri TAK 8017. Nandurbar 

District. Amlibari forest, TAK 8419.  

Status: Rare. 

Ecology: It grow along the Tapi river bed and 

grow on ditches within the Satpuda range of the 

Khandesh region. 

Note: It can be identified by Stem and leaves 

pubescent to villous, leaves acute or sub-acuminate 

at apex; petals yellow, Capsules 4-angled; raphe 

much smaller than seed. 
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During bryoflora exploration of Satpuda range of Khandesh region of Maharashtra, two taxa Riccia 

discolor Lehm. & Lindenb. and Riccia frostii Austin were collected from various habitats for the first 

time. This paper describes species diversity, distributional pattern in the study area and description 

along with the field photographs are also provided. These species have been reported for the first time 
from Satpuda range of Khandesh region of Maharashtra.  
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Introduction 
 

The genus Riccia (Mich.) L. (family Ricciaceae) is 

typical rosette forming and diversified terrestrial 

liverwort (except few aquatic forms), exhibits very 
simple and primitive morphological and anatomical 

characters. Riccia comprises 150 species worldwide 

(Daniel et al., 2014) at present 36 valid species of this 
genus are reported from India (Singh, 2014) of these 

only 8 species are known to occur in Maharashtra 

(Shirke, 2002). Satpuda range of Khandesh region is 

an ignored geographical area by Indian bryologist. 
Khandesh region consists of three districts Jalgaon, 

Dhule and Nandurbar. It lies between 20
0
 8' and 22

0
 7' 

North latitude and 73
0
 42' and 76

0
 28' East longitude. 

Khandesh covers a total area of 26,703.36 sq. km 

stretching nearly 257.44 Km along. Khandesh lies at 
the Northwestern corner of the Deccan plateau, in the 

valley of the Tapti river, and is bounded in the north 

by the Satpuda ranges, in the east by the Berar 

(Vidarbha) region, in the south by the hills of Ajanta, 
belonging to the Marathwada region of Maharashtra, 

and in the West by the Northern most ranges of the 

Western Ghats, and beyond that the coastal plain of 
Gujarat. Along the whole Northern frontier, the district 

is bounded by the Satpuda ranges, a mountainous tract 

http://www.ijcrbp.com/
https://doi.org/10.20546/ijcrbp.2021.810.006
https://orcid.org/0000-0001-9075-1251
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from 48.27-64.36 km wide. In Khandesh, the bulk of 

annual rainfall is received during south-west monsoon. 
Here July is the wettest month of the year. The 

humidity is above 70% except monsoon season, while 

in summer it is only 20-25% in the afternoons. Hence 
the climate is supportive to the luxuriant growth of 

bryophytes. 

 
During bryoflora explorations of Khandesh region of 

Maharashtra state, 02 interesting specimens belonging 

to Riccia (Mich.) L.  were collected from wet hill slope 

and margins of water courses. Close examination with 
the help of literature and specimens reveal that they 

were not recorded earlier from Khandesh region. All of 

them have been identified as Riccia discolor Lehm. & 
Lindenb. and Riccia frostii Austin which proved to be 

first report for Satpuda range of Khandesh region of 

Maharashtra. 

 

Materials and methods 
 

The plant materials were collected from different 

localities from Khandesh region during rainy season 
and after rainy seasons during 2020-2021. Collected 

plant material was preserved in dry and wet form as 

well. External morphology was studied under 
Stereoscopic binocular microscope. For morpho-

anatomical study dried herbarium specimens were 

soaked in water for about 2 hours prior to their 
microscopic study. Hand cut sections were mounted in 

50% aqueous glycerin and anatomical features were 

studied under compound microscope.  

 
Identification of specimens was carried out with 

relevant available literature (Kashyap, 1929, 1932; 

Bapna and Kachroo, 2000; Chaudhary et al., 2008; 
Bagwan and Kore 2015). Very little information is 

available regarding bryoflora of Khandesh range of 

Maharashtra (Tanveer and Javed, 2018). Preserved 
specimens were deposited in Bryological Herbarium of 

Department of Botany, H. J. Thim College of Arts and 

Science Mehrun, Jalgaon (Maharashtra) India. 

 

Taxonomic treatment 
 

Riccia discolor Lehm. & Lindenb. in Lehmann, Nov. 
Stirp. Pug. 4: 1. 1832. R. himalayensis Kashyap, J. 

Bombay Nat.Hist. Soc. 24: 349. 1916. R. gollanii Lev. 

ex Steph., Sp. Hepat.6: 2. 1924 (Fig. 1A). 

 
Thallus dioecious, overlapping, bluish green 1-2 

forked with median groove along whole thallus, lobes 

oblong. Female thallus larger than male. 4-15 mm 
long; 2-8 mm broad. Male thallus 2-8 mm long; 2.5 

mm broad. Air space narrow, epidermal cells oval, 

pappilate. Thallus 4 times broad as high; Ventral scale 
small, semilunar, purple beyond the thallus margin. 

Rhizoids both simple and tuberculate. Archegonia on 

median furrow, protruding out from thallus. Capsule in 
1-2 rows. Spores brown 80-120 μ in diameter, 

reticulate, 6-10 areole on outer surface, tri-radiate 

mark inconspicuous. 

 
Field notes: Archegonial neck on median furrow, 

protruding out from thallus, scales on marginal scales 

are easily observed from dorsal surface. 

 

Distribution: Occasional. In Khandesh region grow on 

soft moist soil on the paddy field, on gravelly or hill 

slopes.  
 

GPS reading: N 21˚22'29.30" E 75˚29'37.81" 

(Elevation 419.1 m)  

 

Specimens examined: Jalgaon Dist., Devjiri, TAK 37; 

Manudevi, TAK 46. Nandurbar Dist., Amlibari ghat 
TAK 72; Molgi, TAK 83. 

 

Riccia frostii Austin, Bull. Torrey Bot. Club 6: 17. 

1875. R. sanguinea Kashyap, J. Bombay Nat. Hist. Soc. 
24: 349. 1916. R. microspora Steph., Sp. Hepat. 1: 43. 

1900 (Fig. 1B). 

 
Thallus dioecious, in rosette; male pinkish; female 

thallus larger than male. 3-6 mm broad 1-2 mm wide. 

Rhizoids both simple and tuberculate. Scale absent, 
Cross section three times broader than high, air 

chambers elongate, epidermal cells thin walled. 

Antheridia in 1 or 2 rows. Sporangium not observed. 

Female plants not seen. 
 

Field notes: Male Thallus easily identified due to 

complete rosette and pink-red color scales absent. 
 

Distribution: Occasional. In Khandesh region collected 

from the cache of Tapi river or hill slopes.  

 
GPS reading: N 21˚8'28.13" E 75˚32'29.31" (Elevation 

141.8 m)  

 
Specimens examined: Jalgaon Dist., Tapi river, TAK 

41; Pal, TAK 76. Nandurbar Dist., Molgi, TAK 91. 
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Results and discussion 
 

Due to human interference, anthropogenic activities and 

grazing animals the bryoflora from Satpuda range of 

Khandesh get disturbed. Considering the ecological 
importance, sensitivity and vulnerability of bryophytes 

to changing environment, it is most essential to enlist 

bryophyte through periodical survey and revision. 
Therefore proper documentation is needed for 

conservation of these ecologically important plants 

before their extinction. 
 

 

Riccia L. is the largest genus among the thallose 
Hepaticae in India and found on damp loamy and sandy 

soil in different localities of Satpuda range of Khandesh 

during study. Two taxa Riccia discolor Lehm. & 
Lindenb. and Riccia frostii Austin were collected from 

various habitats for the first time reported from Satpuda 

range of Khandesh region of Maharashtra. Data 
available about these species are meager but field 

surveys will play important role to enhance knowledge 

about the Indian bryology, particularly in Satpuda range 

of Khandesh region of Maharashtra. 

 

(A) (B)

 
Fig. 1: (A) Riccia discolor Lehm. & Lindenb.;   (B) Riccia frostii Austin. 
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Abstract 

Aphrodiasic plants was used by some people those who are suffering 

from various diseases. Despite their therapeutic advantages, some 

constituents of herbs are potentially toxic and pose health risks because they 

can be bought from the market without a prescription. Therefore, we aimed 

to determine the allelopathic effect of herbs possessing aphrodisiac activity, 

chosen on the basis of their frequency of medicinal use and commercial 

importance in Khandesh region. 

Materials and methods: Plants (Chlorophytum borivilianum, 

Curculigo orchioides and Mucuna prurnies), 2.5%, 1% and 0.5% extracted 

with water. The allelopathic potentials of the extracts were assessed using 

seed germination and by measuring plantlets lenght, chrolophyll content and 

biomarker were also tested. 

Results: In present investigation of allelopathic evaluation, the aqueous 

extracts of tested plants were not cytotoxic. Aqueous extract shows 

prominent activity, 1% aqueous extract of Chlorophytum borivilianum, were 

shown to have the most inducing activities on vigna radiate seeds on 

comparing with control. 

Conclusion: These results might be useful in determining the 

allelopathic effect of aphrodiasic plants on vigna radiate seeds and these 

results might be compared with the animal cells because the physiology of 

both animal and plant cell is almost similar. The allelopathic effect of 

aphrodiasic plants was firstly reported on plants. 

Keywords: Aphrodiasic plants, allelopathic, seed germination, chrolophyll, 

biomarker. 

Introduction 

Agriculture is the science and art of cultivating plants. Traditionally 



several agricultural as well as medicinal plants  were  domesticated  in  

India. The secondary metabolites produced by plants showing various 

effects. Some secondary metabolites shows allelopathic effects on another 

plants. The term Allelopathy is derived from two Latin words ‘Allelon’ 

means each other and pathos means to suffer. 

There are some plants produce secondary metabolites which provides 

aphrodisiac effect. The aphrodisiac is define as an agent (food or drug) that 

arouses sexual desire crude extract of plants Chauhan (et al. 2014).which 

have been useful in sexual disorders. It is also helpful in Spermatogenesis 

and Reproduction. The medicinal effect with Aphrodisiac activity of 

Chlorophytum borivilinumwas used for physical illness and toincrease 

general body immunity. It’s aphrodisiac properties have proved very much 

useful for the people suffering from erectile dysfunction and to increase 

male potency. Curculigo orchoides also popularly used in treatment of 

menorrhagia, leucorrhoea, gonorrhea, dysuria and menstrual derangements,. 

jaundice, asthma, piles etc. It is also considered as an effective anti-infective 

and healing agent. The Mucuna prurnies used as Antidepressant drug. It is 

useful to decrease Prolactin level, also reduce symptoms of Parkinson’s 

Disease and used for treatment of male infertility. 

The allelopathic effects of plant on seed germination was studied by 

Oudhia et al (1998). The aphrodisiac plants have ability to effects on seed 

germination. The Allelopathic effect of aphrodisiac plants on seed 

germination as well as changes in seedling plants were studied by Blumea 

lacera L.on rice on agricultural crops (Ridenour and callaway 2001 and 

Cheema: Farooq S: Khaliq, 2012). The effects were assessed using 

biomarkers. Biomarkers have been defined by Hulka and colleagues as 

cellular, biochemical or molecular alternations that are measurable in 

biological media such as human tissues, cell or fluids. Acid phosphatase is 

example of biomarker. The acid phosphatase can used as biomarker for 

several experiments due to its availability in plants and animal both. 

In current investigation we were select Chlorophytum borivilinum 

Curculigo orchoides and Mucuna prurnies as aphrodisiac plant and to check 

their allelopathic effect on seed germination of mung bean plant. 

Materials and methods 

Collection of plant material 

The amorphous powder form of root of selected species of aphrodisiac 

plants Chlorophytum borivilinum (CB), Curculigo orchoides (CO) and 

powder of shoot of Mucuna prurnies (MP)were collected in the form local 

herbal medicine market of Jalgaon district, Maharashtra, India. 



Preparation of plant extract 

Different plants material collected from local market were subjected to 

prepare aqueous extract. The collected sample of each plant material were 

mixed with Distilled water in different concentration (0.5, 1.0 & 2.5%). The 

aqueous suspensions of different concentrations were incubated for 5 hours 

at 70
o
 C. The extracts were filtered through filter paper and take a clear 

filtrate as aqueous extract. 

Selection of appropriate concentration of aphrodiasiac plants for 

seedling growth 

The effect of aqueous extract on model plants at different concentration 

were checked by using common Mug bean (Vigna radiata). The seeds of 

Vigna radiata were procured from the local market of Jalgaon district 

(Maharashtra). Seeds were sterilized in a 0.1% Mercury chloride solution for 

10 minutes (USEPA, 1996), rinsed through with deionized water several 

times. The seeds were sowed in pot tray. Each pot (14 cm diameter and 

18cm in height) were filled with fertile loam soil up to ¾ the height of the 

pot. The different concentration of prepared aqueous extract were supplied 

to sowed seed of test plantlet for seven days. Control for each were 

conducted simultaneously using sterile distilled water instead of extract. All 

the experiment were conducted in triplicate to standardize the result. 

Seedling and Plant growth being conducted in controlled conditions of 

temperature (25±1
o
C) illumination (dark/light cycle: 14/10 h.) and 80% 

humidity into a green-house. Observe the growth at 0, 1, 3, and 5
th

 day after 

7 day of growth, the shoot and root lengths were long enough to measure 

using a ruler. Fresh and dry weights were also measured. 

Estimation of chlorophyll 

Chlorophyll A, chlorophyll B and total chlorophyll of all aqueous 

extract treated plants along with the control plant were tested by the method 

of Stir ban (1985) 

Protein estimation at different aqueous concentrations 

Protein content of all aqueous extract treated plants along with the 

control plant was measured according to Lowery (et al. 1951). 

Acid phosphatase activity 

Acid phosphatase activity of aqueous extract of ripe and unripe banana 

peel treated germinated seeds of Vigna radiata was determined according to, 

(Hussain, 2016), by using the standard para-nitro phenol. 



Results and discussion 

Collection of plant material and extract preparation 

The plants part powder collected and its aqueous extract were prepared 

according to method described in material and methods of different 

concentrations 

Effect of aqueous extract (0.5, 1.0 & 2.5%) of three aphrodisiac plants 

on growth of aerial and underground tissues of Vigna raidata 

The effect of aqueous extract on shoot and root length of mung bean is 

shown in Fig 1. It was observed that as the concentration of aqueous extract 

decreases, the shoot and root length was increased. At 2.5% and 1% 

concentrations the shoot length highest in CB and CO and lowest in MP and 

root length was found to be highest in CB and MP and lowest in CO. The 

mung bean shows the best growth response for shoot and root length and it 

was observed at concentrations of 0.5% of aqueous extract over control. At 

this lowest concentration, highest growth of shoot length observed in CB 

and CO, retardation in root and shoot length for mung bean plant treated 

with MP respectively. 

(a) 
 

(b) 



 

(c) 

Fig 1: (a, b, c): Effect of aqueous extract of three aphrodisiac plants atdifferent 

concentration (a)0.5%,(b) 1%,(c)2.5% 

Estimation of Total dry Weight 

(a) 
 

(b) 

Fig 2 (a,b): Total dry weight of plantlet Vigna radiata treated with aqueous of three 

aphrodisiac plants. 



Estimation of chlorophyll content 

Table 1: Chlorophyll content of Vigna radiata treated with aqueous extract of 

different concentration of some aphrodisiac plants. 
 

Concentrations % Group 
Total chlorophyll 

(mg/lit) 

Chlorophyll A 

(mg/lit) 

Chlorophyll 

B (mg/lit) 

 
 

0.5 

Control 0.05082 0.0049 0.0031 

CB 0.01690 0.0071 0.0049 

CO 0.01632 0.0070 0.0091 

MP 0.0160 0.0073 0.0085 

 

 
1.0 

Control 0.05082 0.0049 0.0031 

CB 0.01193 0.0077 0.0040 

CO 0.0125 0.0076 0.0046 

MP 0.0133 0.0076 0.0056 

 

 
2.5 

Control 0.05082 0.0049 0.0031 

CB 0.01819 0.0096 0.0083 

CO 0.0152 0.0089 0.0062 

MP 0.01835 0.0095 0.0086 

Chlorophyll content measure in mg/litre 

Protein content in leaves of mung bean under different treatment 

The protein content of treated plant leaves of mung bean is given in Fig 

3.The highest protein content was found in CB and CO and lowest in MP 

plant. 

Fig 3: Total protein content of leaves plantlet of Vigna radiata treated with aqueous 

extract of Aphrodisiac plants. 

(Biomarker) Acid phosphatase activity 

Comparative account on (Biomarker) Acid phosphatase activity in 



germinated Vigna radiata seeds on seven day after treatment with three 

plants aqueous extract 

Table 2: Acid phosphatase activity in germinated Vigna radiata seeds on seven day 

after treatment with three plants aqueous extract 
 

S. No Parameter 
total activity 

(µM/ml) 

Enzyme 

activity(µM/ml/min) 

Specific activity 

(µM/ml/min/mg) 

1 Control 4.72 11.8 36.99 

2 CB 9.85 24.6 65.07 

3 CO 4.40 11 29.89 

4 MP 4.15 10.3 28.37 

In table 2, it was observed that specific activity of acid phosphatase was 

highest in CB as 65.07µM/ml/min/mg, moderate specific activity was 

observed in CO as 29.89µM/ml/min/mg, while lowest specific activity was 

observed in MP as 28.37µM/ml/min/mg. 

Discussion 

In current investigation, on the basis of literature survey, we were 

selected some aphrodisiac plants to check their stimulation or inhibitory 

effect on germinating seeds of (Vigna radiata) as a model Srinive (2007). 

The underground part of chlorophytum borivilinum, curculigo orchiods 

(Hypoxidaceae) and seed of Mucuna prurnies (Fabaceae) are taken for 

present investigation. We found that percentage of germination is highest in 

tested plant treated with (CB, CO,MP) as 100% followed by CB 90%, MP 

as 80% respectively while in CO less growth was observed. Dry weights 

were found to be more with shoot & root lengths for Corresponding 

different concentrations treatment. As the Concentration of extract increases 

the biomass in the form of dry weight increases, mung bean showed increase 

in dry weight of root as well as shoot over. Control study reveals at lower 

concentration of extract less biomass from (root& shoot) over untreated 

plant similar observations given by various authors, Ishii; Yoshikawa, 

Minakata, Komura & Kada (1984) & Bhattacharjee (2008). It is interesting 

to note that not a single reference occurred in literature indicating 

Allelopathic effect of aphrodisiac plants in seed germinating and growth 

however in other plants change in germination however, Allelopathic effect 

in mung is reported by using Blumea lacera L. on rice on agricultural crops 

(Ridenour and call away 2001 and Cheema: Farooq S: Khaliq, 2012). 

Chlorophyll is one of the major chloroplast components for photosynthesis 

Rahdari (et al.2012). The decrease in chlorophyll content under drought 

stress has been considered a typical symptom of pigment photo oxidation 

and chlorophyll degradation Anjum (et al. 2011). The effect of aqueous 



extract on chlorophyll content (chlorophyll a, chlorophyll b, total 

chlorophyll and carotenoids) of mung bean (Vigna radiata) shows that are 

highest total chlorophyll in 0.5% and 2.5% concentrations of extract 

evidenced in CB. Also highest protein content was noticeable as increases in 

CB 18% lowest in MP 13% and moderate protein in CO 16%. But Amira 

(2001) studied effect of salt stress on plant growth and metabolism of bean 

plant Vicia faba. Biomarker is used to check out the provided treatment is 

beneficial or harmful to the plants acid phosphatase biomarker are used in 

this Vigna radiate. The highest concentration of acid phosphatase observed 

in CB plants. CO is less than MP plants. We found the aqueous extract of 

three aphrodisiac plant at 0.5% and 1% concentration by standard deviation 

showed statistically significant stimulation on shoot and root elongation of 

the tested plant CB,CO and MP (mung bean). 

Conclusion 

On the basis of our results it was found that all the suitable plants such 

as CB, CO, MP. The result indicates that positive response in growth of CB. 

The length of shoot of seedling is more than control evidence Chlorophytum 

is best. Among three more induction of synthesis of acid phosphatase during 

the treatment of CB, more positive response was obtained concomitantly in 

addition to morphological study. We observed positive biochemical changes 

during the treatment of germinated seed. Biochemical parameters like 

protein & chlorophyll also increased than control seedling. The response is 

best in CB, moderate in CO & good is MP. 
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