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ABSTRACT
Cayratia pedata var. glabra is as old as civilization and through
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history it has been used as a popular folk medicine. Considering it’s
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medicinal importance, after looking through its increasing demand,
there is a global need to develop quality plant material. In the present
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investigation, an efficient in vitro propagation technology was
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developed for a rapid and large scale production of Cayratia pedata
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var. glabra by using stem and leaf from the mature healthy and
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approximately 5-6 year old parent plant. After proper sterilization all
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the explants were micropropagated on MS basal medium supplemented
with 3% sucrose as carbon source and 0.8% agar-agar as solidifying

Erode.

agent along with different growth regulators. The maximum callusing
frequency and more number of shoot formation was observed in lowerconcentration of BAP
(0.5 mg/l) in combination with NAA (0.2 mg/l). The maximum frequency of root formation
in leaf callus was 85% and 75% in stem callus and both were achieved on MS medium with
NAA (1 mg/l) after two weeks. Therefore, the above protocol could be effectively used in
rapid micropropagation of elite plant of Cayratia Pedata Var. Glabra.
KEYWORDS: Cayratia Pedata Var. Glabra, in vitro propagation, BAP, NAA.
INTRODUCTION
The most traditional medicines are developed from nature. They have not yet fulfilled the
scientific requirements so as to be classified as modern medicines. Plants – derived natural
products have been widely investigated for the discovery and development of new
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pharmaceuticals. Natural products have been obtained through plant tissue culture techniques,
such as callus and cell suspension culture. These methods of producing compounds with
medicinal interest are of great value, since they allow controlled cultivation, providing
continuous and homogeneous synthesis of raw material, regardless of environmental and
seasonal factors. Plant tissue culture technology provides an attractive alternative for
secondary metabolite production, offering the possibility of obtaining medicinal compounds
and ensuring sustainable conservation and rational use of biodiversity.[1,2] Recently, plant
tissue culture technology has been efficiently applied in secondary metabolites
production.[3,4,5]
The potentiality of the plant cell can be enhanced for the production of useful secondary
metabolites by applying various in vitro techniques. It is imperative that, viable strategies
have to be taken to conserve the surviving population; at least, the critically important
medicinal species from further loss. Since the species Cayratia pedata var. glabra is rare and
endangered due to ecological anthropological pressure, it is need to be conserved. Hence in
the present investigation, the endangered medicinal species namely Cayratia pedata var.
glabra has been selected for in vitro micropropagation as a conservation strategy to produce
large scale plantlets within a short time without any genetic variation. In the present
investigation, a protocol has been developed for callus establishment and enhancement in
production of sterols by addition of growth regulators.
Cayratia pedata[5], (Tamil: Pannikkodi, Kattupirandai, Sanskrit: Suvaha, Gobhapadi,
Malayalam: Velutta sori valli, Tripadi) is an indigenous herb belonging to the family
Vitaceae. It is a woody climber with cylindrical stem and grown mostly in semi evergreen to
evergreen forest. Traditionally, the leaves of this plant were used in the treatment of ulcers
and diarrhea. The decoction of the leaves was used to check uterine and other fluxes.[6] The
plant has also found to possesses anti-inflammatory[7] and antinociceptive activities.[8]
MATERIALS AND METHODS
In vitro micropropagation of C. pedata var. glabra
The application of biotechnological principles for the establishment of micropropagation
under in vitro conditions has been studied by following the methods quoted below.
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Source of plant material
The C. pedata var. glabra, explants were collected from two to three years old plants from
Thiashola, Manjoor, Nilgiris South Division, Western Ghats.
Explants selection and mode of sterilization
The explants namely leaf and stem harvested from in vivo plants were thoroughly washed
with running water and kept under running water for 20 min. After that, the explants were
washed thoroughly with teepol solution for 5-10 min and treated with 10% (w/v) of bavistinmethyl-3-benzimidizole carbomate solution and ampicillin and rifampicin for 15-20 min.
Finally the explants were subsequently surface sterilized with 70% alcohol for 30-60 seconds
and 0.1% (w/v) mercuric chloride solution for 3-7 min and washed for 3 - 4 times in sterile
distilled water. The surface sterilized explants were trimmed gently with the help of sterile
surgical blade (Lisyter No:10) and aseptically inoculated on to pre-cooled autoclaved
medium.
Culture media employed and their composition
MS (Murashige and Skoog, 1962)[9] basal medium full strength (MSF) was employed in the
present study (Table 1). The composition of the medium is given below.
Preparation of the medium
For the preparation of medium analytical reagents of “Hi-media” grade chemicals, “Borosil”
glasswares and double distilled water were used. The nutrient medium basically consists of
inorganic nutrients, carbon source, vitamins, iron source, amino acids and natural
supplements (optional). The chemicals were weighed accurately in electronic weighing
balance (Shimadzu AY 220). All the stock solutions were prepared and stored in wellstoppered sterilized bottles and preserved in a refrigerator at 4°C. Specific quantity of the
stock solutions of the chemicals and growth regulators were pipetted onto a one liter beaker.
Required sucrose and other organic supplements and complex additives (optional) were
added. The final volume was made up with distilled water and the pH was adjusted to 5.8 5.9 with either0.1 N NaOH or 0.1 N HCl using a pH meter (Systronics).
To the above said media 0.8% (w/v) agar (extra pure gelling point 32 - 35°C, Hi-mediaBombay) or Phytagel (Hi-Media Bombay) was added, melted in water bath and the medium
was dispensed into 150 ml bottles (30 ml of medium). The bottles after covering with a
polyethylene cap were autoclaved at 1.06 kg pressure/sq cm for about 20 min at 121°C. The
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autoclaved medium in the culture bottles were cooled and allowed to solidify and it was
stored in dark for future use. The inoculations were done after four days to ensure that the
bottles were free from contamination.
Growth regulators, growth adjuvant and their preparation
Two important groups of growth regulators such as auxins and cytokinins were used in the
experiments. All the growth regulators are stored at 4°C until use.
Auxins and their preparation
Auxin namely α-naphthalene acetic acid (NAA) was used in these experiments. The stock
solution was prepared by dissolving 10 mg of auxin individually in 1 ml of ethanol. Then the
volume was made up to 100 ml with sterile distilled water. The required volume of auxins
was added to the nutrient media, before autoclaving and was used in different concentrations.
Cytokinins and their preparation
The stock solution was prepared by dissolving 10 mg of 6-benzyl adenine (BAP) in 1ml of
0.1 N Hydrochloric acid (HCl) and the volume was made up to 100 ml by adding sterile
distilled water. The required volume of cytokinin was added to the nutrient media, before
autoclaving and was used in different concentrations.
Culture conditions
All the cultures were maintained in the culture room at a temperature of 25 ± 2°C and relative
humidity of 65 – 70%. The cultures were kept under white light at intensity of 3000 Lux
provided from white fluorescent lamps (Philips, India) with 14 hrs photoperiodic duration.
In vitro studies
The present investigations on in vitro propagation of C. pedata var. glabra were carried out
in the tissue culture laboratory of the Department of Botany, Vellalar College for Women,
Erode, India. In vitro techniques like micropropagation, callus induction and regeneration
were attempted.
Callus induction
The explants namely leaf and stem collected from Thiashola were used as primary explants.
Explants measuring about 0.4 - 0.6 cm length were cultured on MS medium supplemented
with growth regulators BAP and NAA. Twenty five explants were used for each culture.
Each experiment was repeated twice. MS medium enriched with BAP and NAA in the
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concentration range of 0.5 - 3.0 mg/l were tested for callus induction and morphogenesis.
Sub-culturing was carried out at the regular interval of 20-30 days. The in vitro developed
microshoots were cut into segments (0.4 - 0.6 cm in length) each. These were sub-cultured on
MS medium containing various growth regulators namely BAP and NAA in different
combinations.
Percentage of callus induction of six week old cultures was calculated. Calli were subcultured
regularly at an interval of three weeks. MS medium enriched with BAP in the concentration
of 0.5 - 3.0 mg / l was tested for regeneration.
Callus frequency
The percentage of callusing was recorded at the end of fifth week. Frequency of callus
induction was calculated as shown below and was represented as percentage:

Frequency of response  %  

Number of explants responded
100
Total number of explants cultured

Rooting of in vitro multiplied shoots
The elongated shoots were transferred to MS medium supplemented with NAA at different
concentrations for root induction.
RESULTS
Explants sterilization
The explants collected from the field (shola) were treated in different sterilants with various
concentrations at different time for sterilization (Table 2). Among the various combinations
tried, the Teepol treatment for 10 min followed by Bavistin 20 min, antibiotics namely
Ampicillin and Rifampicin for 20 min, 70% alcohol for 30 seconds and 0.12% HgCl2 for 3
min was found to be effective (Table 2) by having no dried explants and no contamination.
The other treatment in Teepol for 10 min followed by Tween 20 for 10 min, Domestos for 10
min, Bavistin for 20 min, antibiotics for 20 min, 70% alcohol for 30 seconds and 0.12% of
HgCl2 for 3 min was however occupied next position to the previous treatment in terms of the
degree of survivability of explants and contamination level (Table 2). But here the response
was 90% and the dried buds were around 10%. Drying of explants is due to higher
concentration as well as too many sterilants in the particular combinations. The explants
responded along with surface contamination heavily to the 0.1% concentration, which proved
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that the concentration and the exposure timing was not adequate to eliminate the surface
contaminants of the explants.
Callusing and multiple shoot induction
Explants like leaf and stem were employed for the induction of callus. The explants were
cultured in MS medium supplemented with various concentrations of BAP and NAA (Table
3). It has been noted that an increase in the concentration of BAP concomitantly reduced the
frequency of callus formation. The morphological features of callus developed from leaf and
stem explants were varied widely in the present study. The callus induced from the leaves
was friable, soft and yellowish in colour and grow faster than the other explants (Plate 1). The
maximum callusing frequency and more number of shoot formation was observed in lower
concentration of BAP (0.5 mg/l) in combination with NAA (0.2 mg/l). The callus obtained
from all the above combinations were sub-cultured on MS medium with some combinations
of BAP and NAA.
The regenerated axillary shoots were excised and transferred to MS medium with different
concentrations of NAA (Table 4). The maximum frequency of root formation in leaf callus
was 85% and 75% in stem callus and both were achieved on MS medium with NAA (1 mg/l)
after two weeks.
Table 1: Chemical composition of Murashige and Skoog (1962) medium.
S.No
Component
Major salts
1
NH4NO3
2
KNO3
3
CaCl2.2H2O
4
MgSO4.7H2O
5
KH2PO4
Minor salts
6
MnSO4.4H2O
7
ZnSO4.7H2O
8
H3BO3
Micro salts
9
Na2MoO4.2H2O
10
COCl2.6H2O
11
CuSO4.5H2O
12
KI
Iron
13
FeSO4.7H2O
14
Di sodium EDTA
Vitamins
www.wjpps.com
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1650
1900
440
370
170
16.8
8.6
6.2
0.251 0.025
0.025
0.830
27.86
37.26
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15
Nicotinic acid
16
Thiamine HCl
17
Pyridoxine HCl
Amino Acids
18
Glycine
19
Meso Inositol
20
Sucrose
21
Agar
pH

0.5 1.0
0.5
2.0
100.0
30g
8g
5.8

Table 2: Effect of different sterilization treatments in initiation of callus (in vivo
explants of C. pedata var. glabra).
S.
No.

1.

2.

3.

4.

5.

6.

Mercuric
Chloride
Time
%
(min)
3
0.12
5
7
3
0.12
5
7
3
0.12
5
7
3
0.1
5
7
3
0.1
5
7
3
0.1
5
7

Teepol
(min)

Tween
20
(min)

Domestos
(min)

Bavistin
(min)

10
20
30
10
20
30
10
20
30
10
20
30
10
20
30
10
20
30

10
20
30
10
20
30
10
20
30
10
20
30

10
20
30
10
20
30

20
30
40
20
30
40
20
30
40
20
30
40
20
30
40
20
30
40

Ampicillin &
Rifampicin
Antibiotics
(min)
20
30
40
20
30
40
20
30
40
20
30
40
20
30
40
20
30
40

70%
Alcohol
(Sec)

No. of
explants

No. of
explants
responded

No. of
explants
dried

No. of
explants
contaminated

30
45
60
30
45
60
30
45
60
30
45
60
30
45
60
30
45
60

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
10
5
15
7
5
18
9
5
6
4
3
7
6
5
9
5
4

10
15
5
13
15
2
11
15
2
9
14
2
11
13
2
9
12

12
7
3
11
3
2
9
6
4

Table 3: Effect of MS medium and Growth regulators on callus induction and shoot
formation (in vivo explants of C. pedata var. glabra).

S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

MS medium + Growth
regulators mg/l
BAP

NAA

0.5
1.0
1.5
2.0
2.5
3.0
0.5
1.0
1.5
2.0
2.5
3.0

0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
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Leaf
% of leaf
producing callus
79.5
90.0
90.5
72.5
30.5
25.5
95.0
85.5
63.5
60.5
45.0
40.0

Stem
% of callus
forming shoots
20.0
15.0
10.0
2.0
90.0
60.0
25.0
5.0
-
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% of stem
producing callus
80.0
85.0
87.5
65.5
20.0
18.5
80.0
70.0
60.5
58.5
40.5
35.0

% of callus
forming shoots
22.0
15.0
9.0
2.0
75.0
55.0
25.0
3.0
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Values are means of three replicates
A column means followed by a common letter are not significant
Table 4: Effect of growth regulator on rooting of leaf and stem callus.
MS medium +
S. No. Growth regulator
(NAA mg/l)
1.
1.0
2.
1.5
3.
2.0
4.
2.5
5.
3.0
6.
3.5
Values are means of three replicates

% of rooting
Leaf callus

Stem Callus

85
65
50
45
30
25

75
60
50
45
30
25

Means followed by common superscript letter are not significant at p<0.05 level

Initiation of callus from leaf explants.

Well developed callus from leaf explants.

Induction of shoots from the leaf derived callus.

Rhizogenesis from leaf derived callus.

Plate – 1: In vitro culture of C. pedata var. glabra through leaf and stem explants.
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DISCUSSION
Generally, in vitro regeneration is an efficient means of ex situ conservation of plant diversity
and it assists in suitable maintenance of the present day rapidly dwindling germplasm on
long-term basis, especially for the medicinal plants. With this technology many threatened
medicinal plants can be rapidly propagated and preserved from a minimum plant material and
with little impact on wild populations. Many important Indian medicinal plants have been
successfully regenerated in vitro [Dode et al., (Ocimum basilicum)[10], Sebastian et al.,
(Phyllanthus emblica) [11], Karuppusamy and Pullaiah, 2007 (Bupleurum distichophyllum)[12],
Jamwal et al., (Vitis vinifera)[13], Khanam and Sharma,

(Aloe vera)[14] Riberio et al.,

(Hovenia dulcis).[15] This technique facilitates the introduction of successfully produced in
vitro plantlets into the suitable micro-sites in natural communities to enhance the population
of valuable plant species which have been failed/less efficient in natural reproduction
processes.
The success of in vitro culture is largely depended on three factors, such as explants choice,
media composition and control of physical environment.[14,15] The importance of the choice
of explants, which served as the inoculums for axenic culture, is well documented in the
classical compilation of George and Sherrington.[16] The supplementation of growth
hormones like auxins, cytokinins and gibberellic acids individually or in combinations in MS
basal medium at different concentrations is having varied response with respect to callus
formation and organogenesis in many plant species.[17]
The plant collected from shola was treated in different sterilants with various concentrations
at different time for sterilization (Table 2). Among the various combinations tried, the Teepol
treatment for 10 min followed by Bavistin 20 min, antibiotics namely Ampicillin and
Rifampicin for 20 min, 70% alcohol for 30 seconds and 0.12% HgCl2 for 3 min was found to
be effective by having no dried explants and no contamination. This was in corroboration
with the works of Thorpe and Patel[18], Ahmed et al.[19] and Khanam and Sharma. [14]
The presence of the plant growth regulators, particularly cytokinin in culture medium is the
most important factors for shoot proliferation.[15] The two hormones cytokinin (BAP) and
auxin (NAA) supplemented in the basal medium played greater role in the callus formation
and subsequent shoot and root initiations (Table 3 and Table 4). Chalupa[20] stated out that the
cytokinin and
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effectively in dicots. However, Khanam and Sharma[14] pointed out that the auxin – cytokinin
ratio is species specific for the effective morphogenesis.
In the present study, the percentage of leaf discs for the species C. pedata var. glabra
producing callus was maximum (95%) at the concentration level of 0.5 mg/l BAP and 0.2
mg/l NAA. Austin et al.[21] XU et al.[22] and Steinitz et al.[23] reported the in vitro propagation
success of many solanaceae members by using the basal medium containing auxin type of
growth hormones. Paulsamy et al.[24] reported the callus formation in leaf discs for a shola
species Berberis tinctoria. Earlier Molinar et al.[25] also reported that 0.5mg/l BAP and NAA
actively initiate the callus formation in Berberis trifoliata.
The BAP at 0.5 mg/l in the basal medium was found to be the optimum concentration at
which 90% calli initiate shoots (Table 3). The importance of BAP for shoot proliferation was
already discussed and documented well.[26,27]
It was observed that a maximum of 75% (leaf) shoots subcultured on the medium containing
the NAA at 0.1 mg/l produced roots and 80% (stem) shoots produced maximum number of
roots. The number of roots produced was also higher (5/shoots) in the subculture of the
medium containing the same concentration of 1 mg/l (Table 4). Ray[28] already reported that
the NAA concentration at the level of 1 mg/l initiates roots effectively for many endangered
medicinal plants. The preliminary studies by Molinar et al.[25] also confirmed the requirement
of NAA at the rate of 1 ml/l in the basal medium for the high degree of root initiation of the
shola element, Berberis trifoliata.
It is concluded that for the effective in vitro regeneration of the shola medicinal herb C.
pedata var. glabra, the basal medium is standardised with the hormone concentration as
follows: 0.5 mg/l of BAP and 0.2 mg/l NAA for effective shoot formation; 0.5mg/l NAA for
effective root initiation. The massive production of plantlets through this method will be
helpful to meet the demand of this bio resource at one side. At the other end, by replanting
the plantlets in the shola habitats of Nilgiris, it will enhance the population of this species.
Subsequently, the severe habitat protection under practice in the sholas of Nilgiris will ensure
the species conservation effectively. However this fact will be confirmed only after knowing
the survivability rate of seedlings through proper experiments. This high regeneration system
would provide an effective strategy for the conservation and proliferation of this medicinal
plant species on large scale for commercial purpose.
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CONCLUSION
The protocol given in the present study is simple, gives an efficient way for in vitro
propagation of C. pedata var. glabra to meet the industrial requirement. It shows 100%
development of leaf and stem per explants in better quality and quantity.
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