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In vitro propagation of nodal and shoot tip explants of Passiflora foetida L.
An exotic medicinal plant

C. Ragavendran, D. Kamalanathan, G. Reena and D. Natar ajan*

Natural Drug Research Laboratory, Department oftBatlinology, Periyar University,
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ABSTRACT

Passiflora foetida L.(Passifloraceae) is an angiasp plant with high medicinal value. The presenidgtwas
developed an efficient micropropagation protocolusing node and shoot tip explants of Passiflovgplé&nts are
surface sterilized and inoculated into culture nuediwith different concentrations of growth regutatoThe MS
medium supplemented with the hormone 6 — Benzylirsglat the concentration of 1.5 mg/l was foundbéoideal
for optimal growth of the inoculated shoot and nocialtures (100%) and MS medium supplemented wihig/I
IBA hormones was best suited for induction of ramtgtro (90%). The rate of successful acclimatiiza was about
78% in the Sand: Soil: Compost (at the ratio of:1)Dof the hardening process.

Keywords. Passiflora foetidd., MS medium, Growth regulators, Multiple shodtsyitro roots.

INTRODUCTION

P. foetidaL. (Passifloraceae) commonly known as Passion fsuén exotic, fast-growing perennial creeping and
spreading vine Nossukkattan, Poonaipudukkin Tamil) andstinking passion flowefin English)], found in
riverbeds, dry forest floors, way side thicketsyering the top of thorny shrubs and also growingrngamlets
(Komathi et al.(2011). The specific nanfeetidameans “stinking” in Latin and refers to the strargma emitted
by damaged foliage (Flavia Guzzo et al. 2004). plaat is widely distributed in worldwide, especjatlominant in
Southeast Asia and it consider as a weed in thgi®&egion, West Africa and Central America. Tleaves are
three- to five-lobed and viscid — hairy. When crechthese leaves are emitting pungent odor that sosople
consider as unpleasant. The flowers are white ke gr@am colored, about 5 — 6 cm diameter. The sujlobose,
2-3 cm diameter, yellowish-orange to red when rggel has numerous black seeds embedded in thetpalfruit
are eaten and the seeds are dispersed by birde(lehmd McDougal 2004).

P. foetidahas quick and effective action in burn wounds amdecommended by Brazilian drugs centre as an
antirheumatic (Emim Baby et al. 2010). It is useddactericide, antidysentric and antilithic asddifor medicinal
purposes as a sedative, as well as a food source.used for mood disorders (depression, anxigtyl stress)
(Rasool et al. 2011). Young leaves and plant tipsedible. The dried leaves are used in Vietnarfkenedicine

to relieve sleeping problems. The whole plant isduis the treatment of insomnia and anxiety. Indnthe plant is
traditionally used for diarrhea, throat and eaedtions, liver disorders, tumors, itches, fevein skseases and for
wound dressing (Ingale et al. 2010). Aqueous etdrafleaves or whole plants have been used asdsefoecolic,
colds, diarrhea, asthma, and sleeping problems Z04aQ). Considering the above views, the presardysivas
designed to produce a reliable protocolifovitro propagation of node and shoot tip explant®.doetida.
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MATERIALSAND METHODS

Source of plant materials

The explant ofP. foetidawas collected during the month of February, in Batal garden, Periyar University
campus, Salem, Tamil Nadu and it was authentichte®r. D. Natarajan Assistant Professor, and theclier
specimen was deposited in Natural Drug Researclorbidry, Department of Biotechnology, Periyar Umsity,
Salem.

Explant selection and sterilization

The auxiliary buds oP. foetidawere removed (from healthy &young plant parts) andal and shoot tip explants
were dissected using a sterile surgical blade Bsers. The explant segments were used for inacolgurpose.
The explants were processed initially by washinthwiinning tap water for about 10 — 15 minutesietmove the
dust particles. The explants were treated withlatism containing 1-3 drops of Tween 20 or commardietergents
(teepol) for 10 minutes. Then, it was washed thghtyiwith sterile distilled water. The explants wdreated with
5% Bavistin solution for 7 minutes and again washitti sterile distilled water. Later, the explamisre surface
sterilized with a solution containing 0.1%HgCbr 3 — 10 minutes. Then, the explants were finalhsed
thoroughly with sterile distilled water about 3 -tifes for removal of any chemicals present onsilwéace of the
explants.

Media preparation

The MS (Murashige and Skoog 1962) medium was peebay adding the aliquots of macro, micro nutrients
vitamins and amino acids. Along with inositol, cambsource (3% sucrose) and gelling agents (0.8 &6 ag
clarigel) was added and finally the addition of fhwormones like auxins and cytokinins (such as 25 4
Dichlorophenoxy acetic acid, 1- Napthalene acetid,aand 6 — Benzyl adenine, Adenine sulphate, fiinetc) to
the shooting and rooting medium. The pH of the medivas adjusted to 5.6 - 5.8 using 0.1N NaOH amhiN GCL.
Then, the liquid medium was dispersed equally iltuce tube (each 10 ml) was air tight closed withtan plug.
Then, the medium was autoclaved at 15 Ibs or 12fbPQ0 minutes. The mouth of culture tube wasesaightly
after autoclaved, left undistributed to cool thdétune and labeling on the cotton plug. The culttest tubes were
being kept under the sterile conditions under lamair flow (Tissue Culture Chamber).

Explants Inoculation and Incubation

The explants were transferred to the cutting b@adl trimmed to remove the dead cells from the mgitédges in
order to eliminate the contamination and inoculabedlthy explants into the MS medium supplementéth w
specific cytokinins and auxins. The inoculated wdttest tubes were incubated photoperiod of 16/8ght and
dark conditions at 24+2°C. Cool-white fluorescaghis of 3000 lux provided light conditions; obsation and
recording were made every day starting from sixdly df shoot initiation. The responses of tissudéxs were
carefully observed for parameters of Morphogenianges, i.e., new leaves and shoot induction antipteushoot
formation.

Multiple Shoots Formation

Shoot tips were established on basal salt mediud ifiddium) supplemented with 30 g/l sucrose, 8dlt,aand the
medium containing 1.5 mg/L 6- Benzyl adenine (6A) Bhduced multiple shoots (1-2) with maximum perzge
of responding cultures (95%). Shoot tip and intadlal segments (1cm) were sub cultured on medidagitai those
used for initiation.

In-vitro rooting

The shoots developed in the culture tubes were taingd for 4 — 5 weeks and monitored for the camtirs
elongation of the shoots upto the desired levelerAthe formation of multiple shoots, 3 — 5 cmg#mof cultures
were dissected and inoculated in a medium confgibénstrength MS medium by eliminating the vitamarsl
amino acids and full strength MS medium supplententéh various concentration of IBA for root fornmat.
Then, the cultures were incubated as similar thezateps.

Acclimatization
Rooted shoots are removed from culture and plageate polycups containing sand: soil: compost atritio of
1:1:1. The humidity must be gradually reduced diree because tissue cultured plants are extrenusigeptible to
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wilting. This was initially treated with ¥2 MS stodolution and gradually adding sterile and normatex and the
survival rates were monitored.

RESULTS

Shoot Proliferation

Shoot tip and nodal explants Bf foetidashowed regenerated-vitro cultures after 6 days inoculated on MS
medium fortified with different concentrations of 6BA (MS basal, 0.5, 1,0, 1.5 & 2.0 md)lalone and
combination with KIN (1.5 B + 0.5mg'K). It was recorded that the growth of shoot (Iéngpto 5 - 6 cm long)
within 3-6 weeks periods. The MS medium supplentemtth BA (1.5 mg 1) alone developed more number of
multiple shoots (3.16 +0.6) developed within 2 w&eks emerged directly from the explants. Out ekéhshoots,
about 80% are continued to elongation. The respaasegood at 1.5 mg hnd 2.0 mg16 - BA at the rate of 100
% and 95 % respectively. A few multiple shoots weeseloped at 1.0 m@'16 - BA alone and combination of 6 —
BA with Kin at the concentration of 1.5 + 0.5 my |Overall, the response was moderate and lackuttipte shoot
formation in other concentrations of medium. Awdli buds were isolated and repeatedly subcultunetth® same
hormone for continuous elongation and multiplicat{dable 1; Figure 1) of shoots.

Root Proliferation

For root induction, the shoots excised from theéuwak (2 — 3cm length) were transferred to the &fah strength
MS medium containing different concentrations oAIB0.4 — 2.0 mg 1), and maximum number of roots were
formed in full strength MS medium (after 15 days inEubation). The MS medium supplemented with the
concentration of 1.0 mg'lIBA produced more roots at the rate of 90 % amdrtfaximum roots length was about
4+0 cm (Table 2). Whereas, the rooting responsetar concentrations of IBA (0.5, 1.5, 2.0 rify produced 3.0 +

0, and 2.0 £ 0 CM at the rates of 80, 70, 60 %eespely. But, the MS basal medium which produdeel fewer
number of roots which limits to elongate after agrtlength of roots. The well developed roots welserved at
80% (after 4 weeks of incubation) in higher concaiin of medium under controlled conditions (Figut).

Tablel: In-vitro shoot formation of Shoot tip and Nodal explants of P. foetida L.

Hormones _ Typeof Explants  Regenerative Response  Growth Rate Rateof Multiple Shoots  Elongation

(mg/l) Shoot tip  Nodal (days) (%) (%) (cm)
MS basal + + 12 60 1.8+3.2 3.7+0
0.5 - + 12 65 20+1.8 39+0
1.0 + 8 75 21+08 42+0
1.5 + + 6 100 3.6+0.6 730
2.0 - + 7 95 31+£21 58+0
1.5B + 0.5K + + 6 85 21+0.1 45+0

- = Slow response, + = Well growtlValues are given as the mean +SE. n = 14 explants

Table: 2 In-vitro Root Development from regenerated shootsof P. foetida L.

Hormones Root initiation  Rateof root formation  Rate of multipleroots Elongation

(mg/l) (days) (*0) (%) (cm)
MS basal 30 60 1.8+0 1.7+0
0.5 IBA 12 80 2.0%0 3.020
1.0IBA 13 90 5.0£( 4.0%C
1.51BA 16 70 4.0=+0 2.0+0
2.01BA 14 60 3.020 2.0%0

Values are given as the mean £SE. n = 14 explants
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Figure 1: Direct organogenesis of nodal and shoot tip explants of Passiflora foetida L.

Legend: A & B. Nodal & Shoot tip explants, C & D. Regenerated node & shoot tip, E. Elongation and multiple shoots, F. In vitro roots,
G. Acclimatized plant.

DISCUSSION

Passifloraspecies is almost exclusively propagated throegils (Meletti 2002), by cuttings and grafts (Sival.
2005). But, there is problems related to the sdsdiplogical quantity, unequal germination thaedity damages
the plant germination rates (Negreiros et al. 208dthough many reports on the successful propagatin this
species results in many reliable protocols wereonted. However, the reason for plant responses in
micropropagation is still poorly understood. Feveaps are growing through somatic embryogenesisdinedt
organogenesis, depending on the culture condit{basisworth 2009). The present study was focusedimno-
propagation ofP. foetidausing shoot tip and nodal explants in modified M&diam tries to study the hormonal
roles in direct regeneration of planvitro.

Thein-vitro propagation oP. foetidawas achieved iMS medium supplemented with different concentratioh6
- BA (1.0 — 2.0 mg/l), and multiple shoots emerd®an the shoot-tip and nodal explantshffoetidaafter 7 days
of inoculation. The medium containing 1.5 mg/l oA Bhduced maximum number of multiple shoots withghest
percentage of cultures (100%). The other conceoiraf BA and its combination were found to be lmmoderate
growth rates for shoot proliferation. Similarly Kathi et al. (2011) achieved maximum shoot tip filenfoetida
(76%) in MS medium containing BAP and NAA at 3.@dah5 mg/l and rooted in the MS medium containimg t
auxin, IBA and IAA alone at 1.0 mg/l. On the othemnd,Isuta (2004) also reported the elongatiorPafsiflora
shoots at 2.2 mg/l BAP. Yara Britto (2012) was sssfully achieved indirect regeneration of the sapeciesP.
foetidg from zygotic embryos. Fernando et al. (2007) tigwed a protocol for direct formulation of leaf miordial
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without any promeristem or cell proliferation phais&hese reports were similar to our studies otessfully
reproducing more shoots from single node and sfipetxplants.

Also few other reports focused on observation efittdirect organogenesis from the same gétassifloraby Silva

et al. (2009) and reported that somatic embryogdsriesn zygotic embryos d®. cincinnata.Pinto et al. (2010) and
Reis et al. (2007) developed a reliable protocolsiamatic embryogenesis in tRassiflora.Such kind of reports
was the representation of hormonal regulation ahplgrowth inin-vitro propagation. The present work was
suggests that complete reproducible protocol uiegPGR 6 - Benzyl adenine and Indole 3 butyrid é&gishoot
and root induction in direct regenerationRoffoetida.

Based on our results the hormone Indole 3 Butyeid avas found to successful in-vitro rooting. 1.0 mg/l IBA
was more effective than other concentration of iBAoots from shoot cultures. The percentage ofingaesponse
was also highest (90%) in the same concentratiomuxin. The well developed plantlets were transférto
polycups containing the mixture of soil, sand aathpost (in the ratio of 1:1:1) for hardening.

CONCLUSION

The present study was believed that the protocetldped for then-vitro propagation oP. foetidain MS medium
supplemented with the hormone 6-Benzyl adenind@tcbncentration of 1.5 mg/l was found to be idealthe
growth of inoculated shoot and nodal cultures. Asidilarly the MS medium supplemented with 1.0 m&A

hormone was best suited for the induction of raotgtro with a 78 % of successful acclimatization will popt the
researchers and other herbalists for mass develtoretheir beneficial uses in traditional system.
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