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Abstract- Lantana camara is more famous as poisonous weed instead of medicinal plant in the majority of the nations. The
camara plant can propagate even in the outrageous extreme climate of tropical as well as sub-tropical areas and thus get
naturalized overall as a decorative plant counting India. Steroid, flavonoids, saponins, alkaloids, triterpenoids and tannins
are some phytochemicals that are identified from the L. camara L. Besides, this plant is also its contribution in the form of
oil- generating plants, and the accessible fundamental oil available in the market is known by the name of Lantana oil.
However it also shows its properties in treating variety of diseases viz. bronchitis, stomach pain, gastrointestinal diseases,
etc. The natural resources are misused and have drawn nearer to the edges of earth's capability. Mill made paper's life cycle
really damages the atmosphere from beginning and lasts for the end. Thus this study highlights that how an alternative eco-
safe material and method can help in the production of handmade paper. The key purpose is to emphasize the potential of
invasive plants and weeds those makes the negative effect on the other side by crops. Thus, these weeds are used as non-

wood raw material for paper production.
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INTRODUCTION

Northern European (Sweden, Finland, and North-
West Russia), North American (Canada and United States),
and the East Asian nations (such as China, South Korea,
East Siberian Russia and Japan) has the major dominance
on the pulp and paper production. China is the world’s
leading producer of paper followed by the United States.!
In India, the paper industry is a combination of small,
medium and large mills. Paper industry in India is the largest
industry and stood on twentieth position among the world’s
paper producing industry.? According to the Indian Paper
Manufacturers Association (IPMA) in 2009. From the total
world’s production of paper and paper board, the Indian
paper industry represents around 1.6%.
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A paper is shaped when wet cellulose filaments got
from different sources are squeezed and pressed together
and dried into thin, adaptable sheets. This versatile material
has various purposes such as for recording as a hard copy,
cleaning, bundling, and printing and also in various modern
industrial and development processes. As demonstrated by
the report on Ecology Global Network, the use of paper
has become over 400% in the beyond 40 years worldwide.
As of now, in each continent, the pulp and paper industries
utilize just about 4 billion trees or 35% of the total trees
cut all through the world. Thus, to reduce or to prevent the
rate of deforestation there is a strong need of non-woody
raw materials. Also, in the nations with lacking forest
resources; the need to find non-wood plant fibres, seems
appropriate for papermaking and is realized more strongly.
Likewise, global warming and limitations on carbon




Biospectra : Vol. 18(1), March, 2023

e Sndornational W

dioxide discharges increases gradually due to wood cutting
and this creates the troublesome to the environment.?
Generally, paper can be described as the extraction of
cellulose from the plant materials whose quality normally
depends upon fineness and brilliance of the fibers. A variety
of synthetic fibers, such as Polyethylene and Polypropylene
can be incorporated into the paper to find the desirable
physical properties as the fibers are commonly sourced
naturally by origin. For paper making the most commonly
and recognized source of the natural fiber is considered as
wood pulp from pulpwood trees.**

According to various studies — an invasive alien
species is those which spreads beyond its zone of
distribution.” Invasive species are considered as either
native or is non-native species that can intensely colonize
a specific living habitat.!” They are likewise generally
dispersed in a wide range of biological systems all through
the globe. Invasive alien species have the capability to make
themselves, invade, adapt and compete natives and also
make dominance at the new environment in few weeks
only.!! Invasive weeds are presently influencing each and
every ecosystem types in the world and they are the second
most noteworthy global threat to the biodiversity after
habitat destruction.”!> IAS competes the native species for
resources such as - breeding sites and food indirectly by
changing habitat and adjusts nutrient cycling, hydrology
and other ecosystem processes. Their effects are on local
biodiversity in ecosystem like farming and range lands,
national parks, streams, lakes, waterways, power dams,
street sides and metropolitan green spaces with immense
economical as well as social consequences. This drastically
change the ecosystem in both positively and negatively
ways.
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This plant species belongs to the family Verbenaceae
and order Lamiales as shown in figure 1. Lantana is
a genus of about 150 species of perennial flowering
plants.'® L. camara species was first represented and
acknowledged its binomial name by Linnaeus in 1753."
L. camara grows in tropical, subtropical, and mild areas at
the height of up to 2000 m.'® Lantana camara is sometimes
also known as “Red (Yellow, Wild) Sage”, despite of its
classification that belongs to family sage (Lamiaceae), and
order sagebrush (Asterales).”

Lantana camara grows in diverse habitats and on
the various types of soils. Lantana mostly grows supreme
in open, un-shaded conditions such as wildernesses, edges
of the rain forests, beachfronts, scrub/shrub lands, urban
areas, agricultural areas, grasslands, riparian zones and
forests that are at the age of recovery from logging or fire."
It grows up to 3 m of height. In Himachal Pradesh, Uttar
Pradesh, Uttarakhand, Maharashtra, Madhya Pradesh, and
north-eastern States of India, this weed species has its wide
dominance.? The life cycle of L.camara is shown in

Figure. 2.

Fig.1. Lantana camara.
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Fig. 2- Life cycle of Lantana camara
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Pharmacology of Lantana camara

An amazing number of modern drugs have been
isolated from natural sources.”® The leaves’ infusion of
Lantana camara are utilized to treat gastrointestinal
sicknesses, as emmenagogue, diuretic, expectorant and
antirheumatic?! to treat wounds?? and is used as a tonic for
stomach torments as it can be used as an insecticide.?
Lantana camara plant has been accounted for to have
various pharmacological properties as like antipyretic,
antithrombin, hostile to inflammatory, antimicrobial,
antimutagenic, antitumor, inhibitors of the enzymes
acetylcholinesterase furthermore, antinoceptive.?!?+%7
L.camara has helpful potential due to different bioactive
components, including steroids — lancamarone,
triterpenoids, oligosaccharides, iridoid glycosides,
naphthoquinones, and phenylpropanoid glycosides.?

The leaf extricates were found to have most of
compound constituents including Triterpenoids, alkaloids,
flavonoids, tannins, saponins, glycosides.?®*°In stem and
fruit- tannins, saponins, flavonoids, and terpenoids are
reported.’® Root of the plant has significant bioactive
compound i.e., ‘Oleanolic acid’.*! From different parts of
the Lantana camara various compounds are obtained
which are presented in Table 1.3

Table 1- Parts of Lantana camara with their useful

compounds
Sl Part Compounds Action
No.
1. Leaves Oleanonic Anti-
and stem acid inflammatory
2. Leaves Lactones Anti-thrombin
comprising
euphanes
3. Aerial Lantanoside Nematicidal
parts and
Camarinic
acid
4. Roots, Oleanonic Antitumor,
stem and acid Antimicrobial,
leaves anti-
inflammatory
5. Leaves Apigenin Anti-
proliferative
6. Branches | Martynoside Cardioactive
and leaves
7. Leaves Camaraside Anti-tumour
Toxicity

Lantana camara is among the top ten invasive weeds
and noxious plant present on the earth, thus, this plant is
considered as a poisonous plant."” Lantana camara L., is

generally the weed of Central and South American origin
and has a gigantic effect to the native composition of the
terrestrial ecosystem.?’* In India some regions including
pasture fallow land, farm, and forest elements, etc., has its
unpredictable very random spread and existence.*3¢

Its attack is involved in broad loss of local species
variety by means of limitation, competition, recruitment,
and alteration to the structure and function of
ecosystem.’*373% According to the World Conservation
Union, after the habitat destruction invasive species are
typically considered as the second utmost prominent threat
to the biodiversity.*** In their new ecosystems, these
become predators, parasites, competitors, hybridizers, and
causes disease to the native and domesticated plants and
animals.** In its foliage Lantadenes are present which
has harmful and toxic pentacyclic triterpenoids.
Hepatotoxicity and photosensitivity are caused in some
grazing animals such as goat, sheep, horses and bovines
by Lantadene A and B.!"** If cattle feed these plant parts,
then it can cause pink muzzle, nose disease and jaundice.*
Lantana camara as a papermaking material:

Handmade paper making is the art of tradition that
has been experienced from generations together by a
specific class of society. The knowledge of this art transfers
from generations to generations. These craft persons are
generally known by the name of “Kagzi’s”.* The traditional
forest based raw materials viz. wood and bamboo can be
replaced by potential non wood sustainable raw material.
A very few reports available in literature who have
illustrated that Lantana camara has the potential to be used
as a raw material in for making paper. Hence, for the
sustainable management of Lantana camara it is essential
to flourish a management framework keeping in purview
advantages as well as limitations of various control
strategies.*

From the studied sample, it was seen that the
combination of Lantana camara and rice straw have yielded
the pulp and paper of superior or greater quality.

Fibre characteristics of Lantana camara was done
for analysis the pulp and paper making. The following
derived values of fibre: coefficient flexibility, Runkel ratio
and fineness ratio of the Lantana species was considered
as very significant source for making paper, thus it can be
used as a potential substitute in the papermaking industries
especially for Gmelina arborea or other species.*
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The results of proximate chemical analysis reflected
the suitability of L. camara for paper making. Plant material
of L. camara contains 66.06% holocellulose and 26.93%
lignin. The pentosan was found to be 13.69% and solubility
in hot water recorded as 7.25% and alcohol benzene ratio
was 5.10%. For the assessment of soundness of wood for
decay 1% NaOH solubility test is performed. In future for
further researches the value that ranges in between 10-30%
is usually considered as suitable. 1% NaOH solubility test
recorded in this study was 18.75% and the ash content was
2.30%. It shows its suitability in the form of raw material
for making the pulp and paper. The values of anatomical
studies of L. camara observed 684 minimum, 1134.20
maximum, 912 as average. Fibre diameter contains 22,
lumen diameter is 10. Wall thickness is 3.06, runkel ration
has 0.43, and length/width has 0.68 and Shape factor is
0.36. This record shows that lantana has shorter fibre length.
The smaller the fibres, the uniform and more perfect will
be the paper or sheet formation.

Soda, soda sulphite, and Kraft pulping had been
reported to be performed in stainless steel digester in an
electrically heated along with regulator- controlled system.
With the help of C-Ep-H-H sequence unbleached pulps
are made bleached. Bleached pulp yield was recorded
maximum (45.6%) at 12% chlorine demand with 81.6%
brightness. In case of soda — sulphite and Kraft process
bleached pulp yield was 44.5 and 46.2% with brightness
82.5% and 73.5%. The physical strength properties of
bleached pulps express that initial freeness was maximum
(26 OSR) in case of pulp recorded by the sulphite process
while minimum (22 OSR) in case of pulp recorded with
18% NaOH. As compared to the soda and sulphite bleached
pulp, bleached kraft pulp possess higher strength properties.
Each pulp possessed sufficient strength properties and thus
can be utilized for the production of varieties of paper and
products. According to a report it has been observed that
Lantana camara possess hollo-cellulose - 75.03%, Alcohol
benzene Extractive- 8.461%, lignin- 18.21% and silica-
2.31% which shows the satisfactory potential as a raw
material for making paper. However, there is a justified
need to conduct a detailed study from the specific point of
view in utilization of specific processing techniques in the
field of handmade papermaking.

Through consideration of the above mentioned, the
ongoing review is being proposed to evaluate the complete
potential of the plant for making handmade paper sheets

in ecofriendly manner so as develop a simple and cost-
effective method of the sustainable management of the
common weed plant and invasive plant species of Lantana
camara.

CONCLUSION

The business of paper completely depends on the
forest. Mill paper industry uses the forest- based woody
raw material due to which not only the deforestation but
also the pollution problem increases. Natural resources start
to diminish gradually and its capacity comes closer to the
limits of earth. The complete life cycle of mill made paper
actually harms the environment continuously from
beginning till end. It just starts from the cutting of tree and
ends with the emission of toxic chemicals as like carbon
dioxide, sulphur compounds and other harmful chemicals
in the environment. Thus, mill sector makes the adverse
effect on environment. For the production of pulp and paper
it is required to discover the alternate technique and that
can be the handmade paper.

Thus, this Lantana camara can be an option for the
production of paper which will provide better opportunities
for the management of weeds and by using these sources
significant products can also be produced. One of the main
advantages is that it is 100 % recycled and wood free. It is
of potential economic value as it contains appreciable
number of cellulosic fibres, have incredible strength
properties. If such weeds cum agricultural wastes are
managed in the proper manner, then it can benefit both
farmers as well as the environment. Thus, only the
utilization of these plant species can be the powerful
strategy for dealing such weeds. Thus, environment can
get rid of the adverse consequences of Lantana camara
through this proper utilization approach and can also help
in the nation’s economic upliftment. Such weeds provide
the opportunities to generate the employment along with
the management of weed waste at the community level.
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