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Abstract

Pterocarpus marsupium belongs to family Fabaceae and its role as anti-diabetic has been very well
established. Pterocarpus marsupium extract also shows promising results in cataract and
hypertriglyceridaemia. This plant also finds its use as cardiotonic and hepatoprotective agent. The
effective protocol of in vitro callus induction would aid secondary metabolite and its commercial
production. In the present study, callus culture was raised for Pterocarpus marsupium from In vitro
raised leaves and cotyledonary explants which were taken from seedlings germinated on MS
supplemented with auxin. The objective of the research is to induction of callus and maintains the callus
culture. Results illustrated that leaves obtained from in vitro raised shoots were not responsive in any
treatment and only the cotyledons showed callus induction. Callus induction was maximum 62.22% at
9.04uM 2,4- D.

Keywords: Callus culture, Pterocarpus marsupium, cotyledonary, auxin secondary metabolite

Introduction

Pterocarpus marsupium (Roxb.) is a deciduous tree, commonly called as Indian Kino tree or
Malabar Kino, belonging to the family fabaceae. The bark exudes a red gummy substance
called ‘Gum Kino’. The gum Kino is externally applied to leucorrhoea (Rahman et. al, 20184)
(291 Gum Kino is used in the treatment of polyurea and inordinate night sweat and Phthisis
plumonalis. Bark is useful in vitiated condition of kapha and pitta, elephantiasis, erysipelas,
urethrorrhea, rectalgia, opthalmopathy, hemorrhages, dysentery, cough and grayness of hair.
Adqueous infusions of the bark possess antidiabetic potential (Anonymous, 1968) 2. Bark is
useful in urinary discharge and piles. Its extract has been prepared using many methods like
infusion, maceration, decoction and percolation. Several chemical constituents like
pterostilbene, (-)-epicatechin, pterosupin, marsupsin, etc., have been identified and isolated,
which has several medicinal properties (Dhayaney and Sibi, 2019) [°],

Materials and Method

Source of plant material and explant preparation

In vitro shoots and cotyledons (from in vitro raised seedlings) were used as explants material
for callus induction. Leaves were dissected from these in vitro shoots and were inoculated on
MS medium. Explants were inoculated in horizontal position on the medium and were pre
injured (cuts were made) before they were inoculated on MS medium supplemented with
auxins alone and in combination of cytokinin.

Basal nutrient medium for callus induction and proliferation

The explants were inoculated on MS medium with various concentrations of auxin for callus
induction studies on MS medium with sucrose (3%) were used throughout the experiment. To
find out the effect of auxin on induction of callus induction leaf base and cotyledons were
cultured on semisolid MS medium supplemented with different concentration of 2,4-D (2.26,
4.52,9.04 & 13.57 uM) or NAA (0.54, 1.34, 2.69 & 5.37 uM).

The effect of auxin - cytokinin interaction on callus induction leaf base and cotyledons were
cultured on semisolid MS medium supplemented with different concentration of 2,4-D (2.26,
4.52 & 9.04 pM) alone and in combination with Kn (0.88, 2.22 uM) or BAP (0.92, 2.32 uM)
were also studied.

Different sets of experiments were performed to study the proliferation of callus. To study the
effect of plant growth regulators on callus supplemented with auxin 2,4-D alone or in
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combination with cytokinins. The effect of plant growth
regulators on proliferation of callus on MS medium
supplemented with different concentration of auxin 2,4-D
(2.26, 4.52,9.04, 13.57 uM) alone or in combination with Kn
(0.88, 2.22 uM) were studied.

The pH of the medium was adjusted to 5.8 with 1N NaOH or
1IN HCL and the medium were solidified with 0.8% agar. The
medium was then sterilized by autoclaving for 20 min. at 121
°C.

Culture conditions

The cultures were maintained at 26 = 2 °C under 16 h light
photoperiod with light intensity of 1600 lux, obtained by cool
white fluorescent tubes of 40 watts [Philips, India].

Experimental design, data collection and statistical
analysis

MS medium without hormone was treated as control in all
experiments. All experiments were repeated three times.
Observations were recorded after 4 weeks of interval. The
results are expressed as mean + SE of three experiments. The
data was analyzed statistically using SPSS version 17 and
significant difference between means were assessed by
Duncan’s multiple range test (DMRT) at P = 0.05.

Results and Discussion

Callus induction

Effect of plant growth regulators

Results illustrated that leaves obtained from in vitro raised
shoots were not responsive in any treatment and only the
cotyledons showed callus induction. Callus induction
response was 35.56% at 2.26 uM 2, 4- D, which increased to
62.22% at 9.04uM 2, 4- D. Further increase of 2, 4- D a
decreased response of (42%) callus induction was obtained at
13.57 uM 2, 4- D. Callus induction was maximum (62.66%)
at 9.04uM,2,4- D. A similar promoting effect of 2, 4-D on
callusing was earlier reported in Dracaena sanderiana species
(llah et al., 2002) 3. Additionally, in many other plants
profuse callusing was observed on 2, 4-D added medium
(Khan et al., 2002) (151,

Effect of Basal medium

Among the three basal media MS medium was found to be
best for in vitro callus induction, as compared to B5 and
White’s media. In B5 medium, optimal callus induction
(46.22%) was obtained and White’s medium 48.89% callus
induction was obtained. Maximum in vitro callus induction
(62.22%) was obtained on MS medium supplemented with
9.04uM 2, 4- D.

Callus Proliferation

Among different combination of auxin 2, 4 —-D supplemented
with MS medium callus proliferation and its culture were
maintained on MS medium supplemented with 9.04uM,2, 4-
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D. Cells obtained were irregular in shape and nodular or
globular growth was observed. Few cells elongated and gave
outgrowths.

Table 1: Effect of 2, 4-D in MS medium on callus induction of
Pterocarpus marsupium. Data recorded after 4 weeks of incubation.

2,4-D (UM) Callus Induction%
0.00 0.00 +0.00¢
2.26 35.56 +0.07°
452 46.67 +0.0.7%
9.04 62.22+0.072
13.57 42.22+0.07°

df 4
F- value 12.22
P- value 0.00

Value within the columm with similar superscrits are not
significantly different at p < 0.05 level as determined using
Duncun’s multiple range test. A value represents + standard
error.

Table 2: Effect of 2, 4-D+ Kn in MS medium on callus induction
from cotyledons of Pterocarpus marsupium. Data recorded after 4
weeks of incubation.

2-4,D (UM) Kn (uM) Callus Induction %
0.00 0.00 0.00+0.00°
4.52 0.93 26.66 +0.072
4.52 2.32 31.11 +0.07°
9.04 0.93 46.67 +0.06*
9.04 2.32 37.78 £0.06°

Analysis of variance
PGR df F value P value
24-D 1 0.31 0.55
Kn 1 0.02 0.99
2,4- D* Kn 1 0.26 0.87

Value within the columm with similar superscrits are not
significantly different at p< 0.05 level as determined using
Duncun’s multiple range test. A value represents + standard
error.

Table 3: Effect of basal medium on in vitro callus induction from
cotyledons of Pterocarpus marsupium. Media supplemented with
9.04 uM 2-4, D. Data recorded after 4 weeks of incubation.

Basal medium Callus Induction %
MS 62.222
Bs 48.89°
White’s 46.22°
df 2
F value 9.08
P value 0.00

Value within the columm with similar superscrits are not
significantly different at p< 0.05 level as determined using
Duncun’s multiple range test. A value represents + standard
error.
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Fig 1: Effect of 2, 4-D in MS medium on callus induction of
Pterocarpus marsupium. (A) 2.26uM (B) 4.52uM (C) 9.04uM (D)
13.57puM.

Fig 2: Effect of 2, 4-D in MS medium on callus induction of
Pterocarpus marsupium. (A) 2.26uM (B) 4.52uM (C) 9.04uM (D)
13.57puM.

Fig 3: Effect of basal medium on in vitro callus induction of
Pterocarpus marsupium. (A) MS (B) Bs (C) White’s.
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Conclusion

The good frequency of callus indicated potential of
Pterocarpus marsupium for exploring secondary metabolite
production useful in Pharmaceautical industry. Additionally,
the establishment of callus culture was recommended as it
could be a source of bioactive molecule. This finding is a
starting point for further studies. Studies on callus culture can
further be utilized for organogenesis, genetic manipulation
and molecular studies of Pterocarpus marsupium. Further it
would facilitate its use for future tree improvement
programme.
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