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ABSTRACT

In the present research it was aimed to the development and standardization of aneffective media and culture
conditions for regeneration technique for Calycopteris floribunda. Nodal explants from juvenile plants were
cultured on Murashige and Skoog’s (MS) media with an array of different combinations of Cytokines and Auxins.
Among the various protocols tested for standardization of media, MS media was found to be the best, for nodal
segments. Maximum growth was obtained from the MS mediacontaining IAA and kinetin. The optimum temp for
tissue culture was found to be 25°Cwhich was kept in BOD incubator. Findings of this study have to be used for
development of an effective protocol for the establishment of callus from nodal explants. Sprout formation was

observed from nodal explants and were used for further studies.

INTRODUCTION

Plant tissue culture is a collection of invitro technique
used to maintain or grow plant cells, tissues or organs
under sterile condition on a nutrient medium of known
composition. Tissue culturing is the most common form
of plant reproduction and cloning.™

Different techniques in plant tissue culture may offer
certain advantages over traditional methods of
propagation, including the production of exact copies of
plants that produce particularly good flowers, fruits, or
have other desirable traits. It can be used to quickly
produce mature plants. The production of multiples of
plants in the

Absence of seeds or necessary pollinators to produce
seeds can be done by tissue culture. It can be used for the
regeneration of whole plants from plant cells that have
been genetically modified.™

Invitro studies have been carried out on calycopteris
floribunda for its antibacterial, antimicrobial,
anthelmintic, hypolipidemic, hypoglycemic, anticancer,
antioxidant activities. The plant is commonly known as
'PULLANI" in Malayalam,” KOKKARAI' in Hindi, and
'MINNARAKOTI" in Tamil. It is found extensively in
the low tropical evergreen forests of Western Ghats and
also found in 'kavus' or sacred grooves of kerala.?!

Invitro propagation has been developed for plant species
in the combretaceae family include Terminalia Bellerica,
Terminalia Arjuna, Terminalia Catappa, Quisqualisindica,
Laguncularia Racemosa.

A plant growth regulator plays an important role in
growth and differentiation of cultured cells and tissues.
They include auxins, cytokines, indole acetic acid,
indole-3- butyric acid, zeatin etc. Auxins and cytokines
plays major role in morphogenesis of culture system.
When the ratio of auxins to cytokines is high,
embryogenesis, callus initiation and root initiation occurs
and ratio to be kept low for shoots proliferation. When
living cells are isolated from living plant and cultured in
a medium containing cytokines and auxin, cell division
proceed, forming a mass of undifferentiated cells called
callus. The callus is able to differentiate and produce an
entire organism.

The composition of the medium, particularly the plant
hormones and the nitrogen source (nitrate versus
ammonium salts or amino acids) have profound effects
on the morphology of the tissues that grow from the
initial explant. An excess of auxin will often result in a
proliferation of roots, while an excess of cytokine may
yield shoots. A balance of both auxin and cytokinin will
often produce an unorganized growth of cells, or callus,
but the morphology of the outgrowth will depend on the
plant species as wellas the medium composition. As
cultures grow, pieces are typically sliced off and sub
cultured onto new media to allow for growth or to alter
the morphology of the culture. The skill and experience
of the tissue culturist are important in judging which
pieces toculture and which to discard.?

As shoots emerge from a culture, they may be sliced off
and rooted with auxin toproduce plantlets which, when
mature, can be transferred to potting soil for further
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growth in the greenhouse as normal plants.

The present researches was carried out to screen the free
radical scavenging and anticancer activities of various
extracts of whole plant of calycopteris floribunda, and
was found to be effective.

Plant tissue culture technology could be a potential
alternative approach for bioproduction of
phytoconstituents of therapeutic value and might be
attractive under certain conditions.

AIM AND OBJECTIVE

To standardize and assess the preparation of tissue
culture media and to optimize the conditions for
propagation of calycopteris floribunda lam and perform
the following studies.

® Collection of pant material

Authentication of plant material

Preparation of plant explant

Preparation of different medias

Inoculation of sterilized explant into culture media

Incubation of plant explant

MATERIALS AND MEDIA USED

Murashige and skoog medium. Major salts
(macronutrients)/ 1I ammonium nitrate (nhsnos) 1,650
mg/l calcium chloride (cacl, - 2h,0) 440 mg/l, Coconut
water media, Mixture of coconut water and murashige
skoog media.

METHODOLOGY

Plant collection

Calycopteris Floribunda was collected in the month of
January 2021 from the areas of Chalavara, Kayiliyad,
Palakkad (Dist), Kerala.

Sterilization
Fumigation of laboratory

® Used safety goggles and hand gloves during
fumigation

Put off the A/c unit

Taken potassium permanganate about 15g in a
petridish and kept in the areawhere fumigation is to
be carried out

Placed the petridish on a polythene bag

Added about 25 ml of 35 formaldehyde solution to
potassium permanganate

Immediately closed the area

Labelled the area as “Area under fumigation” so that
nobody enters the room

® Kept the room under fumigation for 8-12 hours
® Defumigated the room by putting on the A/c unitys

Sterilization of equipments
® Firstly the glass wares were thoroughly washed

with water, followed by washing with suitable
detergents
® Glass wares should be free from the

microbiological organism after thefollowing rinsing
Then the glass wares were rinsed with proper solvent

Then finished up with a couple of rinses with
distilled water

® All the glass wares used for tissue culture was
sterilized by autoclaving.*!

®  All glass wares are covered with cotton plugs made up
to non-absorbent cotton, which in turn is covered
with aluminum foil during autoclaving

® All the instruments that are needed during tissue
culture like forceps and scalpsare also sterilized by
autoclaving

® All the sterilized instruments and glass wares were
opened for use whenever required only inside the
laminar air flow to prevent contamination.”!

Preparation of culture media

Coconut water as medium

Coconut water was collected from tender coconut and
filtered. Accurately measured 30ml of coconut water and
added 1gm agar to it, then heated. Transferred 10ml of
mediato each test tube and autoclaved.

MS media, Mixed media

Take 15ml of coconut water and 15 ml of MS media in a
conical flask. Add 1gm of agarto it and heated. Transfer it
to each test tube and autoclaved, sterilization of culture
media.

The Prepared media was autoclaved at 121°c at 105 kpa
for 20mins. The duration of autoclaving is increased for
larger volumes of media.

Preparation of explant

e The plant material was collected and washed
thoroughly.

e The plant material may also carry certain bacterial /
fungus infections which are not visible to naked eye,
but may be prominent after few days of tissue
culture. To avoid this problems, the plant material
was properly disinfected.

o Firstly the explant material washed with distilled
water.

e Then the plant material were sterilized by using
0.1% solution of mercuric chloride.™

INOCCULATION OF STERILIZED EXPLANT

INTO CULTURE MEDIA

e The Important aspect of maintaining an aseptic
environment for tissue culture isthe use of sterile
transfer area for all the operation of tissue culture

e All the cultured vessels containing autoclaved media
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are opened inside the laminar flow hood and not
outside it.®!

e Then each explant such as shoot, leaf, flower were
transferred into suitable culture media

o 12 test tubes were filled with 10ml of MS media.
Out of these 4 tubes were inoculated with leaf
explants, 4 were inoculated with shoot explant, and
remaining with flower buds. These test tubes were
kept in Bod incubator at 250c temperature for 4
weeks.

e The procedure was repeated and the test tubes were
kept in room temp.

e 12testtubeswere filled with 10ml of coconut water as
media. Out of these 4 tubeswere inoculated with leaf
explants, 4 were inoculated with shoot explant, and
remaining with flower buds. These test tubes were
kept in Bod incubator at 250c temperature for 4
weeks.

e The procedure was repeated and the test tubes were
kept in room temp.

e 12 test tubes were filled with 10ml of mixed media.

.

¥z A
Fig 2: leaf culture.

Table 1: spout formation In leaf culture.

Out of these 4 tubes were inoculated with leaf
explants, 4 were inoculated with shoot explant, and
remaining with flower buds. These test tubes were
kept in Bod incubator at 25°C temperature for 4
weeks.

e The procedure was repeated and the test tubes were
kept in room temp.

RESULT AND DISCUSSION
The inoculated test tubes were kept for 1 month.

Leaf culture

Sprout formation was found in the leaf culture which was
kept in the BOD incubator, where the temperature was
maintained as 25°C. Those test tubes which was kept in
theroom temperature was found to show brownish color
change indicating dryness and white patches were found
which indicates infection by fungus. N- Not showing
sprout,S- sprout

Fig 3: spout formation.

Sample Temperature 5
Room temperature 25°C
Ly N N N N N N N S
L, N N N N N N S S
Ls N N N N N N N S
L, N N N N N S N S

Shoot culture
Those culture which were kept in the BOD incubator was
found to be not damaged but those kept at the room

Table 2: spout formation in shoot culture.

temperature shows brownish color change indicating
dryness.

sample Temperature ;
Room temperature 25C
S N N N N N N N N
S; N N N N N N N N
Ss N N N N N N N N
S, N N N N N N N N
WWW.ejpmr.com | Vol 10, Issue 1, 2023. |  1SO9001:2015 Certified Journal | 37




Ravindran et al.

European Journal of Pharmaceutical and Medical Research

Root culture
Those cultures which were kept in the bod incubator
were found to be not damaged butthose kept at the room

Table 3: spout formation in root culture.

temperature shows brownish color change indicating
dryness.

sample Temperature S
Room temperature 25°C
R, N N N N N N N N
R, N N N N N N N N
Rs N N N N N N N N
R4 N N N N N N N N

The surface sterilization was optimized that prevented the
blackening of tissues.

The use of MS media proved a little bit successful
procedure as maximum explants were undamaged and
responded to tissue culture medium. Sprout formation
was seen in leaf culture of MS media. Sprouts were not
seen in shoot and root cultures.

Coconut water was used for tissue culture in some cases
but it is not effective in case of Calyptopteris floribunda.
Even if it contains enough vitamins and nutrients it
doesn’t cause regeneration from leaf, shoot, and root
plantlets. Many remained dried because plants produce a
huge variety of secondary compounds as natural
protection against microbial and insect attack and may
have inhibited the initiation of cells.

Mixed media was also not found to be effective in any
cases.

Temperature has an important role in the induction of
callus. Those test tubes kept inthe atmospheric conditions
didn’t show any growth. 25% was found to be the
optimum temperature for callus initiation in
Calyptopteris floribunda.

For the specified plant tissue culture with MS media
under 25° temperature was foundto be optimum.

CONCLUSION

in vitro regeneration of plants has gained significance
during recent years as thistechnique can be used for the
rapid multiplication and ex situ conservation of some
plants having threatened aspects. Selected media with
different combinations of Auxins and Cytokines were
analyzed to determine the best media composition for
shoot induction in Calyptopteris floribunda. In the
present study, in vitro regeneration was reported wherein
nodes of in mother plant were utilized as initial explants
for multiple shoot formation, sterilization of explants,
followed by rooting of individual micro shoots. The
findings of this study have resulted in development of an
effective protocol for preparation of media and
establishment of culture conditions for regeneration from
nodalexplants. This method of micro propagation can be
used for the development large scale plantlets,
establishment of nurseries of Calyptopteris floribunda

and also be used for themedicinal purposes.
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