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ABSTRACT KEYWORDS
The present study was aimed to develop asomoclonal variant for Passiflora In vitro;
mollussima (H.B.K.) Bailey using the inter-nodal segments and leaves as In vivo;
explants. Maximum percentage of callus formation (inter-nodal segments Cdli;
75.2+ 0.90 and leaves segments 78.7 + 0.51) was obtained on Murashige Bio-efficacy;
and Skoog’s basal medium supplemented with 3% sucrose and 1.0mg/l of Antibacterial;
2, 4-Dichlorophenoxy acetic acid. The calli mediated plantlets showed the Phytochemistry;
morphological variation in the leaves texture and size. These morphologi- Somoclonal variant.

cal variations were confirmed as somoclonal variant through the phy-
tochemical, anti-bacterial and isozyme (peroxidase) analysis. Preliminary
phytochemical analysisand extraction wasperformed on 4 weeksold leaves
segments derived calli. The phytochemical study confirmed the presence
of morealkal oids, saponins, tannins, flavanoids, phenolicsetc., fromleaves
segments derived calli. Antimicrobial activity of different extracts (ben-
zene, methanol, ethanol, isopropanol, and chloroformand petroleum ether)
of mother plants and somoclonal variant were investigated by well-diffu-
sion method against Staphylococcus aureus, Pseudomonas aeruginosa,
Klebsiella aerogenes, Aeromonas sps, and Serratia and Escherichia coli.
Of these, ethanol extract of |eaves segment derived calli showed the maxi-
mum solubility and antimicrobial activity withthe M1C ranged from 100 to
250ul. Extracts of petroleum ether and isopropanol were ineffectiveinin-
hibiting the selected bacteria. The isoperoxidase banding profile showed
the different banding profile in inter-nodal and leaves segments derived
calli and mother plants. The isozyme banding patterns of the somoclonal
variant is used as a molecular marker for the future plant breeding or ge-
neticimprovement programme. © 2010 Trade Sciencelnc. - INDIA

ABBREVIATIONS INTRODUCTION

MS: Murashige and Skoog, SA: Saphylococcus Passifloramolliss ma (H.B.K) Bailey climber be-
aureus, PA: Pseudomonas aeruginosa, KA: Kleb- longstothefamily Passifloracese, aredistributedinmany

siellaaerogenes, A: Aeromonassps, S: SerratiaEC:  tropical countries. Theplantiscultivatedfor ornamen-
Escherichia coli tal purposesand itsfruitshaving medicinal value. Its
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forceis exerted chiefly upon the nervous system. It
provesespecialy useful inthespasmodicdisorders, in-
somniaof infantsand old people. Itispraised for its
control over the spasmsof childhood, whether from
dentition, wormsor undigested ailment. Itisalso been
successtully employed in woughing coughwith convul -
sions. Passiflora hasgivenrelief andin hysteriawith
gpasmodic movement it isreputed equally successful.
A specid featureof angiospermic plantsistheir capac-
ity to producealarge number of organic chemicalsof
high structura diversity. The so-called secondary me-
tabolites have contributed more than 7000 different
compoundsin usetoday as cardiac drugs, anticancer
agents, hormones, antibiotics, laxatives, diuretics, and-
gesics, anaesthetics, drugsfor ulcer treatmentsand an-
tiparasiticcompounds. INUSA, 74% of drugsarebased
on plantg!. The accumulation of phytochemicasinthe
plant cell cultureshas been studied for morethan thirty
years, and the generated knowledge hashelped in the
realization of using cell culturesfor production of de-
sired phytochemical§3. Already the direct regenera-
tion and organogenesiswasachieved in our | aboratoryt3.
Currently thevarious applications of genetic engineer-
ing worksareimplemented in medicina plantstoin-
creasethe secondary metabolites production. Since
1930s, d ectrophoressjoined with thezymogram tech-
nique has been used tool for the studies of heritable
variation. Isozymesarewidey used for itsrelative effi-
ciency and cost effectiveness, particularly in studies of
intraand inter specific variation>8. Alot of reportsare
availableon phytochemical, antimicrobia, antifungal,
antivird and antibacterial activitieson plantg® **3, but
afew reportswereavailablefor phytochemicd and an-
timicrobid analysisininvitroderived cultures®”*4. Due
toitsmedicina and horticulturd vauethereisgreet de-
mand inthe market. In the present study, the produc-
tion of somoclond variant usinginter-nodal and leaves
segments as explantswasemphasized. In addition to
this, an attempt was made to produce biochemical
(isozyme) and phytochemica markersfor themedici-
nally and horticulturally important plant. The present
study will strengthen the phytochemical and antibacte-
ria study oncell linesand isozymeusageintheintra
and inter specificand somoclona variation studies.

MATERIALSAND METHODS

Callusinduction
Inter-nodal and |eaves segments of Passiflora
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mollissima (H.B.K) Bailey were collected from the
young top shoot cuttings of mature plants. The ex-
plants were washed thoroughly under running tap
water for 5min. and then washed with acommercia
detergent tween-20for 3 min. followed by thorough
washing with steriledistilled water. Surface steriliza-
tion was donewith mercuric chloride solution (0.5%
w/v) for 2 min. then washed thricewith sterile dis-
tilled water, the explantswere cut into 0.7 cmsin
length and cultured on Murashige and Skoog™ solid
medium supplemented with 3% sucrose, gelled with
0.7% agar and different concentration of 2, 4-D ei-
ther aloneor in combination. The pH of medium was
adjusted to 5.8 before autoclaving at a pressure of
1.06Kg/cm? (121°C for 15 min.). After few weeks,
thein vitro proliferated callus cultures were sub-
cultured onto M S medium supplemented with BAP,
Kin, and NAA either alone or in combinationsfor
organogenesis (Data’s are not included). The cul-
tureswereincubated at 25+ 2°C with 12/8 h photo-
period under whitefluorescent tubes (1500lux). Each
and every experiment was performed with ten repli-
cates and repeated thrice. The callus cultureswere
maintained for aperiod of over 10 months by peri-
odic sub-culturing with 2 to 4 weeksintervalson to
fresh multiplication medium.

Phytochemical analysis

Dried wholeplantsasa sotheinvitroleaves seg-
ments derived callus were powdered using the el ec-
tric homogeni zer exhaustively extracted with 150ml
of solvent (benzene, methanol, ethanol, isopropanal,
chloroform and petroleum ether) for 8-12 h by using
the soxhlet apparatus. The preliminary phytochemi-
cal screening was performed by Harborne® method.

Antibacterial activity

The extractswere concentrated and these extracts
were subjected for their antibacterial activity against
the selected bacteria. Stock cultureswere madefresh
every seven dayson agar dantsduring thisscheme of
work. Purebacterial cultures, namely Saphylococ-
cus aureus, Pseudomonas aeruginosa, Klebsiella
aerogenes, Aeromonas sps, Serratia and E. coli
weremaintained on nutrient broth at 37°C for 24 hrs.
Different concentrationsof extractsranging from0to
250ul were used for bacteria sensitivity test. Anti-
bacterial efficacy was performed by well diffusion
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method and incubated for 24 hrsat 37°CIY1, Thein-
hibition zoneand antibacterid activity against the bac-
teriawererecorded. The experiments were repeated
intriplicate and the results were documented.
| soper oxidase analysis

For the electrophoresi s studies, mother plant and
inter-nodal and |leaves segmentsderived cdli and calli
mediated plants young leaves were harvested and
ground onicecold mortar and pestlewith 0.1M phos-
phate buffer (pH 7 .0). The slurry was centrifuged at
10,000rpm at 4°C for 10 min. and the supernatant
were collected and separated by nativepoly acrylamide
gel electrophoresis. The native (PAGE) gel electro-
phoresiswas performed by Anba agan*® method. The
gel was stained with O-dianisidine (100mg) acetate
buffer (90ml, pH 4.2), ethanol (5ml), 30% H,O, (1ml)
and distilled water (4ml)1*9. Thebanding patternswere
documented and Rf values were calculated using
Biogene Software. Variation in banding pattern was
determined by the migration from the origin towards
the anode. |sozymesregion were designated to define
the general areaon the zymogram within which the
bands migrated.

RESULTSAND DISCUSSION

Callusinduction wasobserved on theinter-nodal
andleavessegmentson M Smedium supplemented with
2, 4-D. Based on the concentration of plant growth
hormone the callus formation frequency wasvaried
(TABLE 1). Maximum percentage of callusformation
(inter-nodal segments 75.2 + 0.90; leaves segments
78.7+0.51) was obtained on Murashige and Skoog’s
basal medium supplemented with 3% sucroseand 1.0
mg/| of 2, 4-Dichlorophenoxy acetic acid (Figure 1A,
B and C). Different typesof cali wereobtained of which,
the friable, semi friable and creamy white coloured
showed high proliferation rate. In high concentration of
auxinsthecdluswashard and dark yellowish brownin
colour. Thesemi friablecdluswasshowed highest rate
of shoot proliferation. Friablecalli were showed high-
est percentageof cell division and cell multiplication.
TheM Smedium augmented withBAP 1.0mg/l incom-
binationwith 0.5mg/l of NAA produced maximum per-
centage and number of shootlets on thein vitro de-
rived cali (TABLE1).

—=> [ul| Paper

The present study emphasi zed on the phytochemi-
cal comparative study between the mother plant and
leaves segment derived calli mediated oneto confirm
the phytochemical constituent’s presence. The calli
mediated tissues showed the higher percentage of me-
tabolite constituents compared to thein vivo and nodal
derived plants (Results are not included). The phy-
tochemical study revea ed the high quantity presence
of saponins, aka oids, phenoliccompoundsetcincali
mediated tissuesand calli. Different kindsof solvents
were used for extraction, of which ethanol extracted
solvents showed maximum val ues (9/9) compared to
others(TABLE 2).

Theresult of the present study reveal ed that, anti-
bacterial efficaciesof ethanol, chloroform, methanal,
benzene, isopropanol and petroleum ether extracts
werevariedin effectivenesswhich may be attributed
to the presence of the secondary metabolites (Figure
1 D-K). Theresults of phytochemical and antibacte-
ria screening tests of leaves segmentsand leaves seg-
ment derived cali extracts of Passiflora mollussima
indifferent solventsagainst pathogenic bacteriausing
diffusion techniquesaredepictedin TABLE 1 and 2.
The ethanol extracted sol vents showed the maximum
bi o-efficacy compared with other solventsdueto the
presence of more compounds such as saponins, ste-
roids, tannins, phenolics, triterpenoids, akaloidsand
flavanoids (TABLE 3). Results of the present study
arefound directly correlated with the observations of
previous workerg21417.2021 Both isopropanol and
petroleum ether extractswerefound to beineffective
of bacteria inhibition, dueto the presence of lessac-
tive compounds saponins, steroids and alkaloids.
Observation of the present study was supported by
the previous observation on Rauvolfia tetraphylla
and Physalisminima and Passiflora edulisleaf and
callusextracts® 2, The mother plant and leaves seg-
mentsderived calli mediated somoclond variant etha:
nol extract inhibited growth of all tested bacteria
(TABLE 2). Earlier observations on Baliospermum
axillare, Mimosa hamata and Nerium oleadaner
leaf and callusextracts showed consi derabl e antibac-
terial and antimicrobial activity!*4?221, The present
observation augmentsthe previous phytochemica and
bio-efficacy studieson cell cultures. Thepresent study
observation is strengthening the bio-efficacy studies
on cell cultures. Further work isrequired to find out
theactive principlefromthe plant extractsand to carry
out pharmaceutical studies.
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Figurel: Somoclonal variation sudieson Passifloramollussma, In vitroraised calli from theleavessegments, I n vitroraised
calli from the petiole ssgments, Invitroraised calli from theinter-nodal segments, Ethanolic extr actsof P. mollussmaagainst
Saphylococcus aureus,, Ethanolic extracts of P. mollussma against Pseudomonas aeruginosa, Ethanolic extracts of P.
mollussmaagainst Klebsiella aerogenes, Ethanalic extractsof P. mollussmaagainst Serratia sps. | sopropanol extractsof P.
mollussima against Aeromonas sps, M ethanolic extracts of P. mollussma against Aeromonas sps, Ethanolic extracts of P.
mollussmaagainst Escherichiacoli, Ethanolic of extractsP. mollussmacalli against Escherichia coli, | soper oxidase pr ofile of
theMother plant (M), Invitroraised calli (C) and Calli mediated plantlet (S)

TABLE 1: Effect of 2,4-D on callusformation of Passiflora TABLE 2: Compar ativepreiminary phytochemical screen-

mollussma
% of Callusformation+S.D Type of Calli
M S+2,4 -D(mg/l) Inter-node Leaves
Inter- node L eaves
F SF. C F SF.C
0.0 0.0+0.0 0.0+0.0
0.5 583+0.81 645+0.62 + + - +++ +++ -
1.0 752+090 787+0.51 + ++ - +++ ++ -
15 69.4+0.38 723+0.67 - +++ - ++ ++ -
20 58.6+042 658+029 - +++ + ++ +
25 482+0.67 56.7+0.46 ++ + + o+ o+

+-dgnindicatesthecallusformation, + - Low; ++ - M edium;
+++- High.

Theisozymic study produced the isozymic pat-
ternfor theinvitroinduced calli (C), calli mediated
plantlets (S) and mother plants (M). Multipleregions
of activity were obtai ned for the peroxidase system
(PRX1- 4). Region 1 contained three bands,
PRX 12 First (PRX1%) and second (PRX12) bands
were showed their unique presencewith calli (C) and
calli mediated (S) invitro raised plantlet. Thethird
band (PRX 1%) wascommonto al. Region 2 contained
bandsintwo different positions. Calli mediated plant-
lets (S) showed the unique presencein two different
positions (PRX2'%¢2), Region 3 also illustrated the

Natural Products

ing of mother plantsand calli mediated Passifloramollussima

Petroleum
Ether

M CcCMC M C M C M C M C

Benzene Ethanol Chloroform Isopropanol Methanol

Experiment

Saponin + o+ o+ + + + + o+ 4+ +
Steroid + o+ 4 + + + + o+ o+ ++
Aminoacid + + + ++ + ++ - - + o+ - +
Tannin + o+ o+ ++ o+ ++ + + + + + +
Phenolics ~ + ++ + ++ 4+ 4+ - + + o+ o+ +
Sugar - -+t - - - - - +
Triterpene - - + + 4+ ++ - - -+
Alkaloids  + ++ + A+ + o+ 4 +
Flavanoids + + + ++ ++  ++ - + 4+t

varigtion between thecalli mediated and others. PRX 3!
was so specific to the mother plants and nodal de-
rived plantsor directly regenerated plants. The sec-
ond band (PRX 3?) wasrestricted to calli and calli me-
diated plantlet. Region 4 contained two bandsin two
different positions. Thefirst band (PRX4') wascom-
mon to calli; calli mediated and direct regenerated
plantlets. The second band (PRX 4?) wasrestricted to
calli mediated plants (Figure 1 L). Electrophoresisis
aversatile biochemical techniqueto detect genetic
variation within and between the speciesor popul a
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TABLE 3: Antibacterial efficacy of Passifloramollussma
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Callustissue-in vitro extract activity

against the bacterial inhibition zonein mm

Whole plant-in vivo extract activity

Conc.

Natur e of
Extract

KA

PA

EC

KA

PA

against the bacterial inhibition zonein mm
EC

Inul
100
125
150
175
200
225
250
100
125
150
175
200
225
250
100
125
150
175
200
225
250
100
125
150
175
200
225
250
100

Ethanol

11

Methanol

Chloroform

10
10
10

Petroleum
ether

125
150
175
200
225
250

| sopropanol

10

100
125
150
175
200
225

250
M: Mother plant; C: Calli mediated plantlets; (+) - Low; (++) - High and (-) - Absent

Benzene

———————, Natural Products
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tions. Thegenetic smilarity co efficienciesprovideto
summarization of isoenzymedatafor inter samplecom-
parative studies and characterization. Nowadays,
molecular diagnostic techniques are applied to esti-
matetheextent of genetic diversity within and between
populations. Unlike, morphologica markers, biochemi-
ca markersarenot proveto environmenta influences
and port ray the genetic rel ationships between plant
groups. Isozymes are adaptabl e tool for the species
diversity analysiswithin and between the species of
the plantsand anima §2+27, In addition, most of popu-
lation DNA based marker studies providesthe same
type of information asisozymes?®. |sozyme provides
relatively smpleandinexpensive method of attaining
genetic information. Most of the population, conser-
vation and rescue projects hold therol e ‘the cheaper
and better’ because cost can be crucial point.

The present study has produced avauable calus
production and somoclonal variant protocol for the
horticulturally and medicinally important plant
Passiflora mollussima, which thus constructed the
way for thelarge scale production of thismedicinally
and horticultraly potentid plant. Also, the phytochemi-
cd, antibacterid activity and isozymeandysiswill very
much useful in future research dealing with pharma-
ceuticalsand molecular plant systematic.
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