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In-vitro direct regeneration from nodal explants of Toddalia asiatica (L.) Lam.
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ABSTRACT

Micropropagation is an important biotechnologicalot for select, multiply and conserve the critig@notypes of
medicinal plants. It also offer an integrated apgech for the production of standarized quality pipftarmaceutical
through mass-production of consistent plant matefia physiological characterization and analysi$ active

ingredients. The present study was developed aieetf micropropagation protocol by using nodal Exygs of T.

asiatica. Explants are surface sterilized and idated into culture medium with different concentvas of plant
growth regulators. Initially, explants were cultgren Murashige and Skoog’'s (MS) medium supplemeniid
different concentrations of BAP (0.5. 1.0, 1.5, 2.6 & 3.0 mg/l) and in combinations with IAA. Heast number of
shoots was obtained from nodal explants culturedi@&medium containing 2.5 mg/l BAP in combinatidii WAA

(0.5 mg/l).The shoots developed through in-vitrgereeration were rooted on half strength MS mediataioing

IBA and NAA and the highest number of roots wagmesl on MS medium with IBA (1.5 mg/l). The higkhsbt
sprouting efficiencies (95 %) and 38.1 shoots p@tants, the highest shoot length were obtainedigha@ cm.
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INTRODUCTION

Since time immemorial, human poulation has beemr@pnt on plants for food, flavours, medicinal amahy other
uses. The widespread use of herbal remedies attthdara preparations, as those described in antgetd such as
the Vedas and the Bible, and obtained from commasgd traditional herbs and medicinal plants, reentiraced
to the occurrence of natural products with medicimaperties. About 80% of living population in ddoping

countries depend on traditional medicines derivedchfplants for their primary health care. In sel@rdustrialized

societies, plant-derived prescription drugs coatitan element in the maintenance of health. Medigdlants are
an integral component of research developmentsempharmaceutical industry [1]. About 40% of compasiused
in pharmaceutical industry are directly or indifgaderived from plants because the chemical syighessuch

compounds is either not possible and/or econoryicatit viable [2]. Therefore, rapid industrilizatioand

urbanization has led to over exploitation and lovaluable natural resources, including medicinathportant

herbaceous plants. Many species are subject tosxée unregulated collection and are endangerdtireatened
with extinction.

Tissue Culture technology is used to produce higdlity seedlings instead of the traditionally useattings. It has a
high fecundity, producing thousands of propaguldike conventional techniques. Micropropagatioanseffective
means for rapid multiplication of endangered speriavhich conventional methods present limitatidestablished
aseptic cultures and development of an efficieotqmol for regenerated and multiplication of plaate required
for developingn-vitro strategies for conservation. Micropropagationamdy ensures the supply of quality planting
material on regular basis but storage of germpliasthe form ofin vitro cultures has been an additional advantage

3].

Toddalia asiaticalL.) Lam. (Rutaceae) (Fig. 1) is a climbing shrubliana, commonly known as wild orange tree
and it is a native of Asia from India and SriLartkaMalaysia; but also found in South Africa and Mgédscar,
Sumatra, Java, China. It is found almost throughodia up to an altitude of 2500m. It is commorthie Nilgiris
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and Palani Hills and in the shrub forests of Oriagd Andhra Pradesh [4Toddalia asiaticas an important plant
used for the treatment of a range of diseases dikegh, malaria, indigestion, influenza lung dissasad
rheumatism, fever, stomach ailments, cholera aadtea [5]. Coumarine derivatives with antiplasiabf6], and
antimicrobial [7], activity have been isolated frate leaves. The root bark is bitter, astringerd aorid and has
been reported irsiddhaclassical literature as expectorant, anti-badtedmphoretic, anti-pyretic, analgesic and
anti-inflammatory [8]. A number of phytochemicale also identified from this plant, which includakakloids,
coumarins, flavonoids and essential oils [9]. Theee the present study was conducted with an tilbgedo
establish an efficient direct regeneration protdoolToddalia asiatica

MATERIALSAND METHODS

Plant M aterials

Young nodal explants were collected from Boda HiNamakkal District, Tamil Nadu india. The nodap&nts

were excised into 1 cm in length and were washelll imeunning tap water to remove the soil or saradticles

adhering and also to reduce the microbial loachan surface of explants. After washing the plantemals, the
explants were treated with tween 20 detergent isolifor 5 minutes and rinsed in double distilledtevafor three
times. Then the explants were treated with 70%nethéor 30 seconds and washed with sterile distilleater for
five times. Further the explants were immersed.tt?® (w/v) mercuric chloride (Hgg)l solution for 5 minutes.
Finally the explants were repeatedly washed inil@idt water for five times to remove the tracesdsefit is

inoculated on the culture medium.

Media Preparation

MS basal media prepared with different plant groxedulators combinations and the pH was adjustédnoMedia
were steam sterilized at 121°C for 15 minutes. Mhige & Skoog [10] medium was tested and stocktisois of
micro salts, vitamins (w/v) and plant growth regata (PGRs) were prepared in sterile distilled wafdl stock
solutions were stored in a refrigerator at 4°C.iBgimedia preparation, macro salts were weighedraggly and
dissolved in distilled water one by one under aomdius stirring. Stock solutions of micro saltsawmiins and PGRs
were taken out from the refrigerator and allowedattain room temperature. The required volumestotks
solutions of micro salts were taken using measuwifipders. Vitamins and plant growth regulatokeIBAP, 1AA,
NAA and IBA were pipette out; sucrose and otheritadsks if any, were weighed , dissolved and the imésl made
up to the desired volume. The pH of the medium agjasted to the suitable range (5.6+0.2) with 1NDNeor 1N
HCL before adding 0.8% agar and dissolving it bgtimg at 80°C in a water bath. Interaction betwewrin vitro
raised plantlets with the gelling agent in cultunedium is a dynamic process and the changes inagelistency
affect the regeneration of plants or tissues. Tiauhlly, 0.8% agar is added to the culture medtonmcrease its
viscosity. The required media were dispensed itumallvessels (15 — 20 ml medium in 25x150 mm celtubes
and 50-60 ml medium in 250 ml culture flasks) alubed tightly with non-absorbent cotton plugs. Tiedium was
sterilized by autoclaving at 1.06 kg/cm pressurg24t’C for 15 min. Cultures were incubated at 2€&+8hder cool
white florescent light (with quantum flux densitfy40 p mol/m/s) with 16-8h regime photoperiod.

Shoot Induction

The surface sterilized explants were sized to 1lemgth contain a single node. The explants werellabed
vertically on the culture medium. Cultures werevgnaat 25+1 °C under 16 h photoperiod with a ligitensity of
2000 — 3000 luxIn vitro shoot induction from nodal explants Déddalia asiaticaon MS medium supplemented
with various concentrations of BAP and in combioatwith different concentrations of IAA is shownTable 1.

Root Induction
The well grown shoots were then inoculated on Baiéngth of MS medium with different concentraticarsd
combinations of IBA and NAA for root induction.

RESULTSAND DISCUSSION

Micropropagation is an important biotechnologiaabltwhich is used for the commercial productionpathogen
free plants to conserve the germplasm of rare addreered species. The regeneration of plants wsggrtic and
controlled environmental conditions is referreda® micropropagation because very small pieces aft filssue
organs are used as starting vegetative tisstieddalia asiaticaplant was efficiently regenerated from nodal
explants. When nodal explants from field-grown pdaf Toddalia asiaticawere cultured on MS medium
supplemented with various concentrations of BARnocombination with 1AA, the emergence of the aditeyus
shoot buds was observed at 12 days after inoculdfiata on different growth parameters from différeeatments
were recorded 4 weeks after culture initiationdaling one transfer to new medium.
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Toddalia asiaticaplants were efficiently regenerated from nodal arpd. When nodal explants from field-grown
mature plants ofoddalia asiaticacultured on MS medium supplemented with variousceatrations of BAP and
IAA the emergence of the adventitious shoot buds el#zserved at 12—-15 days after inoculation (Figyréata on
different growth parameters from different treattsewere recorded 4 weeks after culture initiatiotofving one
transfer to new medium.

At BAP concentrations higher than 1.5 mg/l, the bemof shoots as well as the percentage response lawger
(Table 1). Multiple shoots were induced when naagdlants were cultured on medium supplemented BAR in
combination with IAA. The mean number of shoots erplant varied among treatments of BAP plus IAAlfle
1). A significantly higher numbers of multiple sheoper explants (38.1 + 0.15) were obtained on uomadi
supplemented with BAP (2.5 mg/l) in combinationtwiA (0.5 mg/l) (Figure 2). Other combinationsBAP with
IAA also resulted in multiple shoot formation framedal explants cultures however their number reeshiow as
compared to BAP (2.5mg/l) and IAA (0.5 mg/l) comdttion. Under these conditions, the mean lengtihefshoot
per explant was in the range of 1.4 -7.2 cm thaiaieed low as compared to combination of optimatle of BAP
(2.5 mg/l) plus IAA (0.5 mg/l) (Table 1).

Table 1: Effect of BAP and | AA on shoot proliferation from nodal explants of Toddalia asiatica (L.) Lam

SNo Phytohor mones (mg/l) Shooting Mean Mean

T BAP 1AA response (%) | noof shoots | length shoots
1 0.5 - 24.8 +0.15 8.2+0.2 1.9+0.03

2 1.0 - 32.1+0.41 8.9+0.26 1.4 +0.01
3 15 - 34.7 £0.37 6.9+0.15 2.4 +0.20
4 2.0 - 35.8 £ 0.56 6.3+0.26 2.5+0.15
5 25 - 44.9 £0.20 13.1 +0.14 27+0.1
6 3.0 - 24 +0.2 5.9+0.1 2.1+0.17
7 0.5 0.5 61 +0.25 20.7+0.2% 1.8 +0.01
8 1.0 0.5 72.1+0.20 25.3 +0.47| 2.9+0.02
9 15 0.5 80.9+0.11 23.1 +0.20] 3.4+0.05
10 2.0 0.5 82.2+0.20 26.3 + 0.36] 5.8+0.01
11 25 0.5 95+0.11 38.1+£0.15 7.2+0.17
12 3.0 0.5 65 +0.15 20.8 +0.20 1.4 £0.05

Table 2: Effect IBA and NAA on root induction from in vitro induced shoot of Toddalia asiatica (L.) Lam

SNo Phytohor mones (mg/l) Rooting
T IBA NAA response (%)
1 0.5 - 61
2 1.0 - 66
3 1.5 - 87
4 2.0 - 58
5 - 0.5 34
6 - 1.0 31
7 - 15 45
8 - 2.0 51

Figure 1. Natural Habitat
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Figure. 2. Multiple shoots production from nodal explantson M S medium containing BAP (2.5 mg/l) and IAA (0.5 mg/l)

Figure. 3. Root formation from elongated shoot letson M S medium containing IBA (1.5 mg/l)

T
%

It is well known that cytokinins stimulate plantlicéivision and participate in the release of latdsud dormancy,
induction of adventitious bud formation, growthlateral buds, and in the cell cycle control. Whsreaixins exert
a strong influence in initiation of cell divisiomeristem organization giving rise to un-organizisdue (callus) or
defined organs (shoots), cell expansion, cell wadidification, apical dominance, promotion of vdacu
differentiation, and root formation [11]. The eobf BAP and IAA in shoot formation has also beeoorded in
other medicinal plants [12,13,14]. After 4 week®llvdeveloped shoots with were transferred to kangth MS
media supplemented with various levels of IBA (A.®, 1.5, 2.0 mg/l) singly and in combination WNAA (Table

2). Root initiation occurred after 10 days of ctdtat all concentrations of IBA (Figure. 3).

In different concentration of IBA tested, 1.5 m¢ilA in half strength was found to be most suitafile root
induction. Other hormones not produced well rootsigare to the IBA. The highest shoot sproutingcéfficies (95
%) and 38.1 shoots per explants, the highest dbngth were obtained about7.2 cm. The supplemnientaf auxin
either singly or in combination was also reportedriany plant species [15, 16, 17]. However, thetmadof IBA

also favored rooting in other medicinal plants I®eimum kilimandscharicurf18], Sida cordifolia[19], Withania
somnifera[20] andOcimum basilicunf21].

The rationale behind the favorable effect of reduoeacronutrient concentration is that the concéntraof
nitrogen ions needed for root formation is muchdothan for shoot formation and growth [22]. Of th® types of
auxins, IBA was more effective for producing rotitan NAA at the different concentrations testede $timulatory
effect of IBA of root formation has been reported many other medicinal plant species, includi@gimum
basilicum[23], Centella asiaticd24], Murraya koenigii[25] andTylophora indica[26].
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CONCLUSION

In this work we developed the efficient and releabiicropropagation protocol fam-vitro regeneration of oddalia
asiatica from nodal explants. It can be used for large esqgabpagation and should become a valuable part of
strategies foex-situconservation of this important medicinal plant.
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