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Abstract

Anredera cordifolia is a member of the Basellaceae family with great potential to be developed. Basellaceae
contains antimicrobial and antioxidant properties that have been reported the secondary metabolites present in it
include terpenoids, steroids, saponins, alkaloids, flavonoids, and tannins which make them useful for medicinal
purposes. This study aimed to induce callus of A. cordifolia stems with growth regulator Benzyl Amino Purine
(BAP) on Murashige and Skoog (MS) medium. The concentration of BAP used was 0 mg/L; 0.5 mg/L; 1.0 mg/L
and 3.0 mg/L. The results obtained were able to produce callus formation. However, in control treatment, apart
from forming callus, also forms leaves and roots. On 0.5 mg/L treatment, callus and leaves were formed. Callus
was induced in the second week after planting. Callus textured crumbs and white. The highest average fresh and
dry weight was the concentration of 1.0 mg/L BAP treatment.
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1. Introduction

Indonesia is country with tropical climate, so
tropical diseases are easy to develop (Suwarto, 2014;
Alamoudi, 2016). Tropical diseases are caused by
several microorganisms, bacteria, fungi and viruses.
Several diseases caused by these microorganisms
are still a national health problem (Pujara et al.,
2016). Recently, the prevention of tropical diseases
has been using antibiotics, but this has caused
various impacts, such as impaired immunity and
microbial resistance (Alavijeh et al., 2012; Cai et al.,
2017). Recently, attention has also been paid to
antioxidants along with the COVID-19 pandemic.
This is because antioxidants can act as an antidote to
free radicals that enter and weaken the body's
immune system, improve health, and produce
anticancer activity. The use of synthetic antioxidants
raises concerns about side effects (Sajid et al., 2012;
Ramdani et al., 2018). Therefore, an effort to
overcome this will explore plants as natural
medicines (Burlec et al., 2017; Haque et al., 2012;
Sulsen et al., 2017). Basellaceae contains secondary
metabolites of terpenoids, steroids, saponins,
alkaloids, flavonoids, tannins which have potential
as antimicrobial and antioxidant ingredients (Singh
etal., 2016; Harianja et al., 2020; Kumar et al., 2020;
Alakinde et al., 2019). Anredera cordifolia is a
member of Basellaceae family with great potential
to be developed. There is not much information that
reveals bioactive compounds and secondary
metabolites that are responsible as antimicrobials
and antioxidants. Likewise, efforts to produce
compounds and secondary metabolites using callus
culture methods have not been carried out.

Callus culture is one of the first steps in effective
biotechnology due to suppress exploitation of plants
from their natural habitats and also includes
appropriate  methods for large-scale biomass
production and accumulation of secondary
metabolite components (Sharif et al., 2016; Uyur et
al., 2019). Based on the foregoing, research was
conducted to produce antimicrobial and antioxidant
material products from callus cultures of Anredera
cordifolia as an effort to control tropical diseases in
Indonesia.

2. Methods

This research was conducted at Plant Physiology
Laboratory in the Department of Biology, Faculty of
Science and Technology, Universitas Airlangga.
The plant material used was the stem of Anredera
cordifolia. Plant material was obtained from Pacar

Section A-Research paper

Kembang, Surabaya, Indonesia. The stem explants
were washed with liquid detergent solution for five
minutes and afterward rinsed three times under
running tap water. After that, a sodium
hypochlorite/clorox solution with a concentration of
10% was used for sterilization in Laminar Air Flow
Cabinet (LAFC) for five minutes and then washed
three times using sterile distilled water.
Furthermore, the explants were washed with 70%
alcohol solution and 0.01% Tween 80 for five
minutes, then washed with sterile distilled water
three times. The explants were then planted on
Murashige and Skoog (MS) medium with growth
regulator BAP with a concentration of 0 mg/L; 0.5
mg/L; 1.0 mg/L; and 3.0 mg/L, three replicates each.
The explant planting was done in Laminar Air Flow
Cabinet. The harvest process finished after four
weeks of planting. The parameters observed were
duration for formation of calluses, percentage of
explants forming callus, morphology, and color.

3. Result and Discussion

The data consisted of recording various aspects
including the duration for formation of calluses,
percentage of explants forming callus, fresh weight,
dry weight, and morphology of callus. Induction
time and percentage of explants forming callus were
shown in Table 1.

Induction Time and Percentage of Explants
Forming Callus

Based on observations, results showed that all
treatments including control could induce callus
formation, so that the explants in all treatments were
100% forming callus. The callus formation usually
begins with explant swelling on the wound
accompanied by the appearance of white patches.
Callus induction was initiated by thickening of
explant on cut and in injured area. The thickening is
result of interaction between explants and growth
media so that the explants increase in size (Yelnitis,
2012). All of treatments showed that callus
formation occurred on fourteenth day. Callus can be
formed according to totipotency theory which states
that each cell has ability to grow into a new
individual in the right environment. Growth
regulator BAP was used for callus induction in root,
shoot, leaf and cotyledon explants in
Trachyspermum ammi (Nasab, 2018). Callus
induction from Alstroemeria stem explants using
BAP at a concentration of 0.5 mg/L (Seyyedyousefi
etal., 2013).

Table 1. Induction time and percentage of explants forming callus

No | Treatment Induction  time | Percentage of callus (%)
(day)

1 Control 14 100

2 BAP 0.5 mg/L 14 100
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3

BAP 1.0 mg/L

14

100

4

BAP 3.0 mg/L

14

100

Fresh Weight and Dry Weight from Callus

Callus is a group of parenchyma cells that are
irregular in shape. This callus is formed on the cut
wounds of plant organs. Callus usually comes from
different plant organs, such as leaves, stems, nodes,
internodes, roots, etc (Hartmann et al., 2002). The
difference in callus growth rate is not only
influenced by increasing in dividing rate of cell due
to the influence of hormone administration but is
also influenced by genetic conditions, tissue age,
plant species and environmental factors including

light, O, content, temperature, and humidity as well
as the ability of tissue to absorb nutrients (Mahadi et
al., 2016). The highest fresh and dry weight were
found in 1.0 mg/L BAP treatment, which were 53.6
mg and 5.7 mg, respectively. (Table 2). Optimal cell
division will lead to optimal callus growth so that it
increases callus fresh weight, especially in the
treatment given. Cytokinins are growth regulators
derived from adenine that stimulate cell proliferation
(Yang et al., 2021).

Table 2. Average Fresh Weight and Dry Weight of Callus

No | Treatment Fresh weight (mg) Dry weight (mg)
1 Control 36.4 3.8
2 BAP 0.5 mg/L 22.7 2.6
3 BAP 1.0 mg/L 53.6 5.7
4 BAP 3.0 mg/L 48.7 5.0

Callus Morphology

Plant tissue culture is one of biotechnology that
plays an important role in propagation of various
types of plants. This method has various advantages,
namely obtaining plants in large quantities and free
of pathogens. Plants from tissue culture have same
characteristics as their parents, the time is relatively
short and does not depend on the season. In addition,
tissue culture biotechnology can be used as a method
to produce secondary metabolites (Almemary,
2020). Based on observations on control treatment,
callus differentiated to form leaves and roots, this
was due to presence of endogenous hormones
contained in callus (Table 3 and Figure 1). In the 0.5
mg/L BAP treatment, callus formed leaves (Table 3
and Figure 2). Administration of thidiazuron
cytokinin at a concentration of 0.1; 0.5 and 1.0 mg/L
can induce shoot formation in Dendrobium lenale
explants (Hosen and Sukamto, 2008). In MS
medium, the addition of BAP at a concentration of 2
mg/L and NAA at a concentration of 0.5 mg/L can
initiate the formation of shoots on callus Vigna
radiata (Rao and Patil, 2005).Various aspects
determine the success of plant tissue culture such as
composition of media culture, plant growth
regulators, organic matter added according to
growth and development phase, types of explants,
etc. Murashige and Skoog medium contains mineral

salts with relatively high concentrations which
encourage organogenesis. Growth regulators are
added to the culture medium to regulate the growth
and development of explants. The comparison
between growth regulators from outside and
hormones produced by plants (endogenous) will
determine the direction of culture development and
the type of organ formation. The addition of growth
regulators from outside will change level of
endogenous growth regulators so that new levels of
growth regulators will become a trigger factor for
growth process and explant morphogenesis
(Murashige, 1975; Gunawan, 1988; George,
1993).1n all treatments, the resulting callus texture
was crumb, and generally white (Table 3 and Figure
3). Callus crumb texture was also found in the callus
of Boerhaavia paniculata grown on MS medium
with addition of coconut water, glucose and 2,4D
(Souza et al., 2014). Callus texture consists of two
kinds, namely compact and crumb. While callus is
compact, it is more difficult to separate because of
its strong texture. Callus color is affected by light,
pigmentation and explants. The green color
indicates chlorophyll from callus. Generally, callus
is green in color along with high cytokinin content.
Cytokinins are able to activate protein synthesis and
metabolism (Hendaryono and Wijayani, 1994;
Wattimena et al., 1992).

Table 3. Callus morphology

N Treatment Texture Callus color Description

1 Control Crumb Yellowish white | Formed leaves and roots
2 BAP 0.5 mg/L Crumb White Formed leaves

3 BAP 1.0 mg/L Crumb White -

4 BAP 3.0 mg/L Crumb White -
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Figure 1. Callus morphology of Anredera cordifolia stem explants in the control treatment.

Figure 2. Callus morphology of Anredera cordifolia stem explants at 0.5 mg/L. BAP treatment.

Figure 3. Callus morphology of Anredera cordifolia stem explants at 1.0 mg/L. BAP treatment.

4, Conclusion

Based on the results of the research can be concluded
that the treatment with growth regulator BAP 1.0
mg/L gave the best response by producing highest
fresh weight and dry weight, which were 53.6 mg
and 5.7 mg, respectively. The results of this study
can be further developed to produce callus as
secondary metabolite producer.
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