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ABSTRACT

Sauropus androgynus (Phyllanthaceae) is an undeedi plant with high nutrient and antioxidant perties.
Though traditionally used for food and medicinatses, its value is still underutilized for markifeveloping
tissue culture techniques for Sauropus androgyniligpermit the application of biotechnology to itsilture, and
potential for exploitation of phytochemicals thiatdntains as potential medicine for many remediesthis study,
the effect of type, concentration and ratio of gfowegulators on callus regeneration has been itigated.
Juvenile leaves will be utilized as explants whigre surface sterilized in 70% ethanol for 1 minfaowed by
20% Clorox for 20 minutes. The growth regulatorsagihba (3, 6- dichloro-2-metaxibenzoic acid) and N&A
naphthalene acetic acid) in combination with kingiN6-furfuryladenine) were supplemented to MS bassdium
at different concentrations. There was a significdifference between the growth regulator conceitres in
inducing callus. Callus regeneration was comparinhigh in 2mg/l NAA and 1 mg/l kinetin. The cslbbtained
was friable and greenish white in color. Most oé ttultures turned brown when the growth hormoneardba,
NAA and kinetin were used individually and alsaaicombination of dicamba with kinetin. Browningdulture
material indicated the release of phenolic compaurielrther research should be concentrated on reduthe
browning effect in culture.
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INTRODUCTION

Sauropus androgynus one of the underutilized plants in the Phyleateaefamily. It has abundant nutritive and
medicinal values. It was originated in India anstdbuted widely in South East Asia. It is a petiahshrub leaves,
flowers and fruits of the plant are edible. Leawéshe plants are rich in vitamin A, B and E, pingeand minerals
[1]. It also contains the alkaloid papavarine ibstantial amounts, i.e. 580 mg/100g of fresh 18afJo-enzyme Q
10 in Sauropus androgynusvhich is an antioxidant, is widely employed in paeing nutraceutical products and
cosmetics [1,18]. Methanolic extracts & androgynushave strong activity against pine wood nematode
(Busaphelenchusxylophilu$3].1t is also known to have anti-bacterial adtivagainst two species of bacteria,
Staphylococcus aureandKlebsiella pneumon(&1]. It is also used in accelerating mother’s breask (.

Relatively little is documented about the growthd atevelopment ofauropus androgynus tissue culture. It is
desirable to develop this technology to assistréutstudies on the physiology and biochemistry @nplwith
potential application to its propagation and genetiprovement for nutritional and medicinal purpase

The objective of this study is to determine theeefffof different types, concentrations and ratibsgmwth
hormones on callus regenerationSauropus androgynud his will be achieved through the use of dicanibaA
and Kinetin inin vitro cultures ofSauropus androgynus
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MATERIALSAND METHODS

2.1 Collection of explants

Juvenile leaves obauropus androgynousere used as explants.Leaves were collected franenp plant grown in
the shade house of The University of Nottinghamaysia Campus, Malaysia. Mother plants were plaitqubts
with soil compost (3 part soil: 2 part perlite: 4rppeat).

2.2 Surface sterilizationprotocol

Leaf explants were rinsed under running tap watebfminutes and trimmed to 2x2 cm. Trimmed exdamére
treated with 70% ethanol for 1 minute with gerat@gtation, then rinsed with sterile water for thteees. Rinsed
explants were then treated with 20% Clorox for 2idutes, followed by three rinses in sterile distill water.
Finally, the explants were trimmed to 1x1 cm to oembleached cut edges, dried lightly on sterlterfipaper for
1-2 minutes.

2.3 Callus culture establishment

Sterilized explants were cultured on plain MS medifor 5 days. The inoculated explants were incubatea
culture room at 264 for 16 hours photoperiod under fluorescent liglith 2000-3000 lux intensity. Then
cultured in 4.42 g/l MS medium (DuchefaBiochemiegtierland) with 3% (w/v) sucrose (DuchefaBiochemie,
Netherland) 0.2% (w/v) Phytagel (Sigma — Aldrict§A).

After 5 days explants were transferred to growtjulgtors medium (dicamba with kinetin & NAA withrétin
(Sigma — Aldrich, USA). In total there were 15 n@tieatments including the control with MS medianal (Table
1). There were six replicates with treatment caniitgy 5 explants.

Table 1: Concentrationsand combinations of growth hormonesfor callusinduction

Treatment Growth regulator
Gl Control MS Medium
G2 1.0 mg/l
G3 NAA 2.0 mg/l
G4 . 1.0 mg/l
G5 Dicamba 2.0 mgll
G6 - 0.5 mg/l
7 Kinetin 1.0 mg/l
G8 1.0 + 0.5 mg/l
G9 1.0 + 1.0 mg/l
Gio | NAATKn 2.0+ 0.5 mgl
G111 2.0 + 1.0 mg/l
G12 1.0 + 0.5 mg/l
G13 . 1.0 + 1.0 mg/I
Gia | Dicamba+Kn = G s e gl
G15 2.0 + 1.0 mg/|

2.4 Statistical analysis

Differences between treatments were analyzed blysiaaof variance (ANOVA). The numbers of explathsit
induced callus were transformed into a percentagleevand subjected to ANOVA by applying completely
randomized design and the level of significance ®&6.05. All the treatments were repeated six tiams each
treatment contained 30 explants.

RESULTS
3.1 Effect of growth hormones on callus
There was considerable variation in callus formmatadl 15 treatments. In the control (MS medium), cadlus

induction was observed and 63% of the culturesstibrown in 10-15 days.

Based on size of the callus, each treatment wasdcflable 2)
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Callusscoring Explanation

0 No visible callus
1 < 5mm callus

2 5-10mm callus
3 10-15mm callus

Table 2: Scoring of callus based on size

Treatments | Scoring | Treatments | Scoring | Treatments | Scoring
Gl 0 G6 0 Gl1 3
G2 0 G7 0 G12 0
G3 0 G8 1 G13 0
G4 0 G9 2 G14 1
G5 0 G10 2 G15 2

3.2 Effect of auxins and cytokinin

Both auxins, NAA and dicamba when used alone atabd 2.0 mg/l did not induce callus and explantsgd
brown ,its browning percentage range from 45 arfb ¥&spectively when the kinetin used alone at 8cb1a0 mg/I
also turned the explants brown and the browninggregage ranges from 50-60 %.

3.3 Effect of NAA with kinetin
In treatments G8 to G11, NAA at 1.0 and 2.0 md/mals used in combinations with kinetin at 0.5 dn@ mg/I.
Callus initiation was observed in 30 days, withiitsidence ranging from 10 to 20% of the cultur€alie 3). The

best response occurred in with 2.0mg/l NAA and Blrkinetin. Growth of the callus gradually incredsbut
overall it was very slow (Figure 1).

3.4 Effect of dicamba with kinetin

Combinations of dicamba and kinetin showed poopaese in inducing callus. All of the explants iresh
treatments, including those that induced callusetd brown in 15 days (Figure 1). The callus preduon the leaf
explants was pale green in colour. Examinationhef ¢allus under a microscope revealed the callusettnose,

friable and soft in nature (Figure 1). Callus wadiated at the cut surfaces of explants after @7days of
incubation.

3.5 Statistical analysis
The probability value generated was below 0.05sToves that there is a significance differencevéen the
treatments (Table 3).

Table 3: Response of |eaf explantsto phytohormonesin M'S medium

Treatment | Growthregulators | Concentration | Browning% | Contamination% | Callus%
Gl Control MS Medium 63 33 -
G2 1.0 mg/l 40 20 -
G3 NAA 2.0 mg/l 46 20 -
G4 Dicamba 1.0 mg/l 60 30 -
G5 2.0 mg/l 50 26 -
G6 Kinetin 0.5 mg/l 60 33 -
G7 1.0 mg/l 50 20 -
G8 1.0 + 0.5 mg/l 43 0 10
G9 1.0 +1.0mg/l 53 20 10

G10 NAA +Kn 2.0 + 0.5 mgll 33 50 13
G11 2.0 +1.0 mg/l 13 26 20
G12 1.0+ 0.5 mg/l 46 30 -
G13 Dicamba + Kn 1.0 + 1.0 mg/l 43 40 -
G14 2.0 + 0.5 mg/l 43 36 6
G15 2.0+ 1.0 mg/l 40 36 10

Note: All readings were recorded 35 days after idation on growth regulator media.
*Each treatment consisted of 30 explants and thelevexperiment was replicated 6 times.
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Scale: Imm

Figure 1: Callus derived from leaf explants of S. androgynus

A. Friable callusing at cut ends in MS + 1.0 mgAAIwith 0.5 mg/l Kn

B. Young friable callus in MS + 1.0 mg/l NAA

C. Moderate greenish white friable callus in MS .8 2ng/l NAA with 0.5 mg/l Kn
D. Maximum friable callus regenerated in MS + 2.§/mMNAA with 1.0 mg/l Kn
E. Brown callus in MS + 2.0 mg/I Dicamba with 0.§/hiKn undergoing necrosis
F. Brown callus in MS + 2.0 mg/l Dicamba with 1.@/frkKn undergoing necrosis

4671
Scholars Research Library



Udhaya Arivalagan et al Annals of Biological Research, 2012, 3 (10):4668-4674

DISCUSSION

4.1 Callus regeneration in S. androgynus

Gresshoff (1978) documented the following 3 impatrsteps for the efficacious initiation of callus:

a.Initiation of cell division and tissue proliferati

b.Physiological and structural dedifferentiation

c. Using optimal amount of plant growth regulatorsnenal salts and organic compounds, including sugiamins
and myoinositol.

Gresshoff assured that for callus induction additdd growth regulator medium is necessary. Thisingilar to the
result from the present study in which there wasaltus initiation on plain MS medium and the crdts needed
growth hormones to initiate callus.

4.2 Effect of auxins

When NAA used alone with MS medium, there was nkusanduction and most of the cultures turned brow
gradually in 15 days. This agrees with the resahieved by [8]. However, this contradicts with reswhen
Phyllanthusstipulusvas used for callus induced [7].

When dicamba was used with MS medium, has induabdscin leaves of woody plant specksrycoma longifolia
but this contradicts with the present studysofindrogynuglicamba did not initiate any callus[9].

4.3 Effect of cytokinin

Kinetin supplemented alone to MS medium did notiate any callus. This was in agreement with theulte
reported by Catapah al.for Phyllanthusstipulatusvhere low concentrations of kinetin did not pravid positive
response for callus induction [7].

In callus induction studies d?hyllanthustenelluiRoxb. [10], 0.5mg/l of kinetin when used alone irEMhedium
gave no induction of callus. This result agreeshwtite present study. Studies reported browningndudallus
induction inS. androgynusultures on medium containing low concentrationkiofetin [8]. This outcome was
similar to the current study, where most entirel@xs turned brown.

4.4 Effect of auxin in combination with cytokinin

NAA when supplemented in combination with kinetmMS medium favoured induction of callus at the ediges
of the culture material. Better induction of calluas noted while using 2.0mg/l NAA and 1.0mg/l kineLikewise
Weeet al.pbtained the most callus $1 androgynusvith similar concentration of NAA and kinetin [8].

When dicamba was used with kinetin, callus wasdeduat a moderate level. This was also reportegdarl lupin
(Lupinusmutabiliy with a low concentration of dicamba together wikinetin [11]. Callus induction of
Melastomadedecemfidm MS medium containing dicamba and kinetin, ireagnent with the present study [12].
George et al,stated that the growth hormone dicamba promo#dliscinduction when used in appropriate
combination with kinetin [13]. Likewise, West al, made a general statement that a high concemirafiauxin and
low concentration of cytokinin in MS medium favazallus induction [8]. The above reports assure #uxin and
cytokinin in combination at optimum levels can ieducallus, as noted in the present study. The satiduced
significantly differs between the treatments at &igmificance.

4.5 Browning of culture material

The browning of culture material in 10-15 days maft@culation on growth regulator medium may hagsutted
from the release of phenolic compounds or microbdadtamination (Figure 2). Since sample of browd green
cultures when assayed by broth test provided ndeegie of microbial contamination, it was considetfeat was
due to phenolic compound release.

Phenolic compounds are secondary metabolites sgldasm plants, which are present in high amouBtewning

in plants occurs mainly due to the oxidation of m#iee compounds by phenol oxidase. This phenomeremurs
when the compartmentalized phenolic compounds eleased during explant incision and henceforthtredit

phenolic oxidases and release quinone. Quinonedgeative effect a cell growth and can result intll@&crosis of
cells (Figure 2).

There is also some evidence that the phytohormoretiik may cause browning of tissues [15]. In thespnt study,
the presence of kinetin in the medium turns theutis to brown, the same as report by\&tes,,[8].
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Observed the browning of the different explantscofton, including leaf, hypocotyl, cotyledon andtavhich

increased with the increase in age of the explfit$ In addition, they reported that phenolic atidn also
increased gradually from thd" To the 28' day of germination on plain MS medium. This isaigreement with the
present study in which the browning effect increlaséh age of explants.

Figure 2: Browning effect observed on medium with dicamba and Kn

A. Green explants inducing callus at initial stagfeculture on 2.0 mg/l dicamba + 1.0 mg/l Kn
B. Explants start to turn brown on 2.0 mg/I dicamb#.0 mg/l Kn
C. The callus induced explants completely turneavioron 2.0 mg/l dicamba + 1.0 mg/l Kn

Cultures were maintained on plain MS medium fomggin order to eliminate any contaminated cultuttes clean
cultures were sub-cultured onto growth regulatodimen the 8 day. In the previous study by Wee al., leaf
explants ofS. androgynusvere maintained on MS medium for only 2 days, dmhtsub-cultured onto growth
regulator medium to obtain maximum callus indudi@nThe difference in days of incubation both ieyious [8]
and the present study, suggests that age is afawaar in phenolic compound release and browning

Proposed that leaves synthesize phenolic compotnchvare then distributed to the rest of the plastice leaves
have high level of phenolic compounds comparedtieroparts[16]. This is in agreement with the corrgtudy
where leaves were used and resulted in browning.

In the present study, browning occurred graduallg appeared to be accompanied by break down ofagtigll
pigment, since the phenolic compound may damageltttegoplasts. Similar observation was reportedriraquatic
fern [17] where cultured material became brown aadurther growth was observed, resulting in thatkmecrosis
of the explants. Similar observation was reportethe clonal propagation &feta vulgari§l9].

A number of parameters, such as cultivar type, iplggical conditions and time at which explants aodlected,
influence the degree of browning in explants . Axitlants have the ability to control the brownirtgepomenon,
including ascorbic acid, citric acid and caffeiddacThe content of phenolic compounds may be @ilias a
biological quality indicator to estimate the qualitin vitro grown plants [20].

In the current study, browning of the tissues wasmon. The survival and growth of the explants miycommon
factors including contamination by microbes, oxidatof phenolic compounds, physiological stage othar plant
and season at which the explants are collectedhAdle factors pertain to the browning phenomemoinsaccessful
establishment of axenic cultures.

CONCLUSION

The attempt to regenerate maximum callus fi@nandrogynushe reason might be due to the age of the explants
while it was sub-cultured in the growth regulatoedium. This caused browning effects in most of ¢hkures.
Among the different growth regulator NAA and kime#l mg/l and 1 mg/l resulted in maximum callus reggation.

In future work onSauropus androgynushould focus on overcoming browning in order teréase callus
regenerated in NAA and kinetin media. Ultimateligstie culture technology can be combined with madéc
technologies to improve genetically this plant, ethis medicinally and nutritionally important.
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