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Received: 06 June 2023 Plant tissue culture is a field that that enables culturing of various plants and
Revised: 05 Sept 2023 parts of plants usually treated under a nutrient medium and in highly sterile
Accepted: 26 Nov 2023 conditions. Out of them callus culture is one of the very interesting arenas of

plant biotechnology that encompasses many pivotal benefits. The study focuses
on such callus enrichment using different hormones that there by enhance its
biological activities. The plant namely Ruta chalepensiswas chosen upon
wherein the callus growth was noticed. Ruta chalepensis has multiple
medicinal activities like anti-cancer, anti-ulcer, anti-diabetic and many more
pharmacological properties that yields in treating and curing of illness. Ruta
chalepensis the leaf and internode were taken for the study and to analyse which
of those at what concentration of plant growth regulators showed a better callus
induction. The MS medium as well as Various hormone concentrations was
used for the study like auxin and cytokinin from 0.5mg to 2 mg (2,4 — D, NAA,
IAA, IBA). Increased concentration of 2,4-D (1.0 mg/L) alone in the MS medium
showed profused callus growth. Both the explants used such as leaf and
Internode were also tested in the MS medium which was devoid of
hormones/plant growth regulators which was treated as control for
comparison. From the data obtained, MS medium supplemented with hormones
showed better growth rate and callus induction when compared with that of MS
medium without hormones/plant growth regulators. Among the plant growth
regulators 2,4-D (1.0 mg/L) showed maximum callus initiation from both leaf
and internode explants. Further work was carried out in single and combination
of the plant growth regulators for callus proliferation and accumulation.
Further analysis is being done to study the growth pattern on combination of
hormones and fix the hormone concentrations for the mass propagation of

. callus from the explants.
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1. Introduction

Plants are various in numbers and varieties not just in one are but throughout the world, there are certain
plants that are cultivated and grown only in certain geographical locations which is due to its climatic
conditions, the kind of soil as well as many other parameters. Plants that could aid in many vital
properties. It is seen that there are many systems of medicine ranging from allopathy, homeopathy,
siddha, ayurveda and yet over the centuries it is noted that there are more advantageous properties seen
over the usage of traditional system of medicine that is characterised through the usage of medicinal
herbs or plants as a form of drug delivery aiding many hazardous disease conditions of the human body.
There is many vital emphases that is been done in the usage of such traditional system of medicine
through usage of medicinal plants to the main reason as it justifies the fact of treating across various
issues of the human body through nil or mild side effects. These herbs are a good form of
pharmacological properties that have the major benefit of dealing with various spectrums of ailments
in the human system. Many parts of the plant or the herb that ranges from the shoot, root, leaves, flowers
aid in particular aspects of specified functions that thereby helps targeting ranges of diseases. There is
definitely a vital arena that is noted with the fruitfulness of such plants with pharmacological activities
as it is derived naturally when in relation with the drugs that are used in other system of medicines.
There are different plants that have properties such as used for oil extractions that play a predominant
role in the field of cosmetology, food flavoring, fragrance, as well as many other herbal features. Out
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of these, one of the most vital properties that a plant could carry is the characteristics of it possessing
medicinal values. These medicinal plants contribute to many pharmacological values that help in curing
infections and diseases, nutritional values. Nevertheless, more understanding is ought to be made with
pertinence containing tremendous medicinal values that aid in multiple aids of tool in curing different
pharmacological properties and that also concerning in many vital nutritional values.

Various systems of medicines are now enabling the usage and administration of medicinal herbs as a
form of drug therapy with the sole reason of them valuing many vital features of pharmacological aids
as well as them possessing minor or nil side effects. Out of many such epidemic factors of effects in the
human body, one such main prevailing factory condition is that of characterization of low hemoglobin
levels in the body that would sound like a very minor effect but can lead to many harmful complications
if left untreated. This prevailing problem of lack of hemoglobin could be addressed with the use of
various medicinal plants. Such medicinal plants help has magnificent healing properties and aid in
curing in various illnesses and one such as increasing hemoglobin levels in the blood, or also can help
in increasing the level of active iron form in the body as well can aid in the absorption of various
minerals that aid in the increase of the hemoglobin levels in the blood. It is also to be noted that the
usage of such medicinal plants is an old treatment method as old as mankind itself. Plants that carry
medicinal values, also called as medicinal plants are that those aid in carrying pharmacological
properties that could usually help in treating as well as curing illness [1]. One such of these medicinal
plants that were being worked uponwas Ruta chalepensis, commonly known as fringed rue and known
as Aruvada in Tamil. This plant has been shown to carry many pharmacological properties such as the
range from properties ofanti-cancer, anti-diabetic, anti-inflammatory, analgesic and many other
tremendous characteristics. It is one of the most magnificent plants that has many important vital
properties that could help in many arenas to health and living. It is one of the very old ancient plants
that has the commaodity in herbal usage and remedies due to the presence of its pharmacological
characters.

2. Materials And Methods
Collection of explants and surface sterilization

The plant was procured fresh where in the leaf and the internode plant of Ruta Chalepensiswas been
collected from the hills of Nilgiris, Tamil Nadu. Once the collection or the procurement of the plant
was done, it was made sure that the plants were kept sterile throughout until timeand for obtaining the
same, explants were thoroughly washed initially followed post which tween 20 was added, covered,
and left under running tap water for about 30 minutes. Followed by which about 0.1% of sodium
hypochlorite was added for about 20 minutes with 5-minute intervals and then washed with distilled
water for 5 minutes. Further, sterilization process was taken place under aseptic conditions, ina Laminar
airflow chamber. The next step was characterized where the explants were let to be treated under with
0.5% mercuric chloride for 2 minutes and as the final step the explants were profusely washed with
sterile distilled water for 5 minutes. The leaf and the internode were cut into sizes ranging from 0.5 cm
—1.0 cm (Ajit and Paratkar 2007; Saeeda et al., 2007, and inoculated into an MS medium m (Murashige
and Skoog, 1962) along with different hormonal concentrations.

Culture

For the process of induction of callus, MS (Murashige and Skoog., 1962) were being used. About six
individual stock solution of macro, micro, iron, vitamins were prepared and stored. During media
preparation, Na2EDTA and FeSO4 were dissolved separately in 100 mL of water. Iron stock was stored
in a black bottle to prevent photolysis of chemicals. All the stock solutions were stored in refrigerator
and used within one year. Meso-inositol, cytokinin and auxin stock solutions were freshly prepared and
used every month. For preparation of medium, all the 6 stock solutions were mixed thoroughly with
required amounts of sterile distilled water. Sucrose 3% (30 g/L), 0.1% meso-inositol (100 mg) and
required amount of plant growth hormones were added to the medium and the buffered by 1N HCI or
1IN NaOH to adjust the medium pH to 5.6 before autoclaving. The medium was solidified by adding
0.8% agar (800 mg/L). Sterile distilled water was used to make the final volume. The medium was
poured into culture vials and autoclaved at 15 Ib pressure for 15 min at 121°C. After inoculation with
the explants, all culture vials were kept under 16/8 h (light/dark) photoperiod at 25+2°C.

Callus induction & Initiation

MS medium that was supplemented using various concentration dosages of 2,4-D, NAA, I1AA, BAP
was tooled for the initiation and induction of the callus. Multiple concentrations of dosages in the
mentioned plant growth regulators were performed ranging from 0.5 mg, 1.0mg, 1.5mg, and 2.0 mg to
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assess the growth of the callus. The amount of callus induction was calculated using the mentioned
formulation Callus induction (%) = (No. of Plants produced/No. of Plants inoculated) X 100.

3. Results and Discussion
Effect of 2,4-D on Callus Induction

2,4 — D was being treated using various concentrical dosages ranging from (0.5, 1.0, 1.5, and 2.0 mg/L)
wherein the initiation of callus was being examined on the leaf as well as the internode of the explants.
Maximum initiation of callus was been noted in the dosage of explants being treated with 2, 4 -D 1.0
mg/L. Evidence quote that the callus induction has seen to be increased at the dosage of 1.0mg/L with
regard to 2, 4 -D in a comparatively sufficient duration in wheat, Triticum aestivum L. Higher the
concentrical dosage of the growth regulators leads to vast detrimental impacts on the explants and was
inferred those moderate dosages aid in fairly good induction of callus (M. Y. Zheng & C. F. Konzak
1999).

a.

b. Proliferation of callus on MS medium supplemented with 2,4 — D (1.0 mg/L) on 20" d
Effect of NAA on Callus Induction

NAA was been treated upon the callus in the dosages of (0.5, 1.9, 1.5, and 2.0 mg/L) and NAA was yet
another of a major regulator that was been treated upon the callus to examine the callus induction. It
was observed that it was the second regulator that showed induction of callus growth concerning at the
dosage of 0.5 mg/L in both the leaf and the internodal part of the plant. Previous studies quote that auxin
especially NAA initiate sooner callus induction than that compared other growth regulators, as well as
the fact that combinations of auxins together can initiate better callus growth than compared to just
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individual concentrations, hence combination studies of hormones can be carried forward (Nic-Can, G.I
Loyola-Vargas, V.M. 2016).

Effect of IAA on Callus Induction

Callus induction was also being examined with the treatment of 1AA. It was also been treated using
various concentrical dosages ranging from (0.5, 1.0, 1.5, and 2.0 mg/L) wherein with regard to 1AA
there was very minor callus induction observed. The maximum callus induction was seen in the dosage
of 1.5 mg/L wherein only about 20% callus induction was noted in both the leaf as well as in the
internodes. Past studies when worked upon both 2, 4- D and IAA It was inferred that the callus induction
was increased significantly when 2,4-D was treated upon the explants when compared to IAA which
showed inhibited growth and callus induction in spring wheat, Triticum aestivum (Shane T. Ball, Hua
Ping et al1993).

Effect of BAP on Callus Induction

BAP was also being treated using various concentrical dosages ranging from (0.5, 1.0, 1.5, and 2.0
mg/L) wherein the initiation of callus was examined from both the leaf and the internodal areas.
Maximum callus induction was observed in the dosage treated with 2.0mg/L of BAP. Shreds of
evidence quote that BAP is one of the first-generationcytokinins. Studies have shown that a higher
concentrical dosage of growth regulators is linked with increased callus induction, evidence of increased
callus induction was noted with an increased dosage of BAP (Shafig Ahmad, William Spoor 1999).

Hormones used in mg/L in MS medium Explants Used

Leaf Internode
2,4-D (0.5) 65.2+0.13 65.1+0.13
2,4-D (1.0) 94.4+0.89 69.2+0.22
2,4-D (1.5) 84.5+0.22 65.3+0.13
2,4-D (2.0) 70.4+0.05 68.4+0.22
NAA (0.5) 81.2+0.15 75.940.22
NAA (1.0) 73.2+0.05 65.6+0.08
NAA (1.5) 66.4+0.10 57.2+0.33
NAA (2.0) 61.2+0.20 53.840.24
IAA (0.5) 40.3+0.89 42.4+0.10
IAA (1.0) 43.6+0.89 49.2+0.15
IAA (1.5) 45.6+0.10 57.240.22
IAA (2.0) 43.9+0.05 53.24+0.42
BAP (0.5) 49.2+0.15 46.9+0.05
BAP (1.0) 65.5+0.13 57.240.22
BAP (1.5) 70.240.10 61.2+0.05
BAP (2.0) 73.4+0.31 73.2+0.18

Table 1. Above values represent the Mean + SD of the triplicate of the experiment where callus

induction was noted.

4. Conclusion

With regard to various plant growth regulators that were adopted to examine the impact of the callus
initiation using various hormonal concentrations, it was inferred that the Effect of 2, 4-D seen was that
the maximum callus growth was seen in at the concentration of 1.0mg/L in both the leaf (90%) and
internode (80%). The effect of NAA was the second hormone that yielded callus growth was seen in
NAA, at concentrations treated at 0.5mg/L in leaf at (50%) and internode (70%). When IAA was treated
upon the explants at the concentration of 1.5mg/L there was callus growth seen in leaf (20%) and
internode (20%) and when BAP was treated upon the explants it was noted at the concentration of
2.0mg/L there was callus growth seen up to 50% in leaf and 50% in the internode. It can be concluded
and inferred that the many vital advantages are noted upon the process of callus culture.As discussed
above, the usage of certain plant growth regulators across various dosage levels was noted to show
marked difference in the induction of callus. Certain plant growth regulators showed gradual impact of
callus induction. Light could be thrown upon the specificities of this process aiding to getting to
secondary metabolites enhancement as well as the process can aid in increased yield in shorter span of
time. As the yield increases it can be inferred into the usage of pharmacological arenas due to its
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medicinal properties and also due to the higher yield that can be noted in the procedure of plant tissue
culture and under the vast spectrum of callus culture and growth.
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