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Chapter No: 1 ' Introduction

In vitro multiplication are involved in cell and tissue culturing techniques,
which provide increased mass multiplication of medicinal herbs to fulfill commercial

need and protect the genetic erosion (Zaiasts and Mitrofanova ,2013).

The plant species are multiplying by culturing in-vitro for regeneration.
It is an important way to have a enormous amount of plants in a short time period.
Invitro state such as media culture ,light , temperature should be optimize to the
explants for variety of identical plants by using tissue culture technique(leal et

al.2011)

The in vitro multiplication of plants are done in a sterilized environment in
which culture recipient have no gaseous exchange and due to this ethylene (gaseous
plant hormone) are formed. This gas in the culture helps the embryo and shoot
regeneration and development. In vitro Ethylene indicates negative effects on the
Callus development and shoot initiation . The other gas silver nitrate is the real
inhibitor of ethylene activity. In most of studies have highlighted the beneficial role of

silver nitrate when added to the tissue culture medium of plants (Cristea et al,.2012)
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Chapter No: 2 Review of Literature

2.1 IN VITRO MULTIPLICATION OF malva sylvestris L

Malva sylvestris L. (Malvaceae) is remedial herb , an annual to short-term
persistent plant in our country. There is only a modest available information about in
vitro propagation of Malva species ( Kintzios,et al 2001). According to the present
sequence study , only 1 study can be conduct on the callus development and in vitro
propagation of Malva sylvestris .No work have been made on the in vitro

proliferation on this plant inside Pakistan.

“ The designed. of studied to prove the hormonal effectiveness.of the BAP(6-
Benzilaminopurineacid) ,and NAA(naphthalene acetic acid) to proliferate the species
as of recognized in vitro stem segments. These stem segments were inoéulate inside
MS medium supplement with different conc and combinations of NAA and BAP,
addicted to 8 procedure with 60 repetes each one of them, Explants of the Malva
sylvestris are set aside into the growth room, and latér than one week the resultant
seedling were detached and regard the amount of leaves, sum of height. The
seedlings were now set under the “Big bio” the seedling are transfer into the green
houses. The the same plants obtain in MS medium supplement by the conc of
2.0mg/L BAP and 0.5mg/L NAA are at the maximum standard variety advocate for

production of plantlet .(Bras et al, 2014).
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It was investigate that the light strength and relative contact of light and dark state
generate property on the term of somatic embryogenesis of the common mallow. In
this study Petiole used as explants and were inoculated on Murashige and Skoog
medium which were supplement with 200 mg/L casein hydrolysate. The

photosynthetic proton flux concentration (PPDF) of 150 umol m-2 sec-1 were used to

incubate or helps in improved darkness of one week. The callus initiation of

spherical somatic embryos, were observed every day. The.effect of light capacity on
the somatic embryogenesis was evaluate through incubated the medium cultures
under different light quantities (50, 150 or 250 umol) for 7 days. The evaluate
consequences show that improved in light concentration have considerable effects
relation with increase propagation rate of mallow embryogenesis (J. Konstas, et al.

2003)

2.2 IN VITRO MULTIPLICATION OF OTHER GENUS OF
MALVACEAE:

Abutilon indicum (L.) is also the plant from the family Malvaceae. In vitro
callus restoration of Abutilon indicum from leaves, intermodal and nodal explan.ts on
MS medium supplement by diverse conc and mixture of PGRs BAP and Kn were
experienced and , B5 vitamins also supplementary . The Callus initiation was obtain
from leaves, nodal and Inter nodal explants with mixture of BAP (8.88 uM). The
shoot regeneration was obtained from leaves, nodal and Internodal explants on BAP

(8.88 uM), and Kn (0.578 uM). ( K..Ramar and V. Ayyadurai 2014)
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This revision was complete over the sterile state by using cotyledonary explants f of
Althea rosea for callogenesis. unlike conc with the mixture of auxins and cytokinins
i-e JAA, NAA, BAP and Kinetin were experimentation. After 10days initiation
maximum Callus Index (CI= 560) was observed with 0.03mg/L 2, 4D, 8 mg/L and
10mg/L. BAP (CI= 320) and BAP+ NAA 4:3.0mg/L and BAP + 2,4 D 4:0.03 mg/L
were shows better response (CI= 480). Protocol of this study should be indicated
that it fulfill the requirement of medicinal ornamental, and industrial demand of A.

rosea by the advance technique of tissue culturing.( Mubashrah Munir 2012)

2.3 PHYTOCHEMICAL STUDIES:

The previous studies of chemical constituents of plants have desirable,
knowledge for the new discovery of therapeutic agents ,Previous information are
useful for discovering new sources of such economical important materials.(faraz

mojab et al :2003)

Phytochemical studies of the Malva sylvestris herb revealed the presence of
various polysaccharides, Malvon A ,anthocyanins, tannins, flavones, anthocyanidines,
leucoanthocyanidines, essential oils and also described the presence of terpenoids

such as monoterpenes and,diterpenes. .(Cutillo et al., 2006.,Gasparetto et al., 2012).

Phytochemical study of Malva sylvestris L. leaves and petioles were analyze
the nearby constituent of , fatty acid ,mineral content , starch ,flavnoids ,mucilage

tannin and nitrate were also present. The samples were predictable for oxidant
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capacities by using Folin-Ciocalteu (FC), Trolox comparable antioxidant capacity
(TEAC). Result indicates that palmitic ,linolenic, linoleic, and oleic acids were

quantify more than 82% .(Tabaraki et al ;2011)

The aerial parts of Malva sylvestris were use for photochemical study there
result indicates the presence of phytocopounds like mucilage, carotenoids flavonoids,
phenolic compounds tannin, ascorbic acid, tocophrerols, and antocyanines (Modaresi

et al ;2015)

Results of ethanolic extract of fruits, flowers, leaves and roots showed the
presence of anthocyanidines, Malvon A, naphthaquinones, or mucilaginous
polysaccharides which are in high-amounts. The M. sylvestris extract should be a

good preserver for the configuration of biopesticide.(Syed Mehdi Razavi 2011)

The seed and stem were used for triphytochemical test analysis after extracting
the solvents-(ethanolic and aqueous).The ethanolic extract indicates the occurrence of
Flavonoids , Tannins, Alkaloids sterols and steroids and aqueous extract indicates the

occurrence saponins and starch.(Fatima Zohra et al ;2012)

2.4. ANTIMICROBIAL ACTIVITY OF MALVA SYLVESTRIS

Malva sylvestris dried flowers leaves, and roots were used for the training of
extracts. The antibacterial activity of M. sylvestris plant extracts were used against the

three bacterial strains Staphylococcus aureus (Gram-positive), Pseudomonas
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aeruginosa and Escherichia coli (Gram- negative). Malva sylvestris extracts show
maximum zone of inhibition against Escherichia coli (3.7mm) ,S. aureus (3.1 mm) at
15 mg/ml. The bacterial strains were collected from the Pathology Laboratory of
Pakistan Institute of Medical Sciences, Islamabad. (Cynthia Walter et al., 2011)..

The methanolic extracts of gired dried , leaves and flowers were extracted through the
soxhlet apparatus by n-hexane, dichloromethane and methanol. Antimicrobial, and
phytochemical analysis of the plant extracts were evaluated by following disk
diffusion method respectively. All the extracts of plant were used to determined the
antibacterial activities against Escherichia coli (PTCC 1047), Staphylococcus aureus
(PTCC 1112), Erwinia carotovora (PTCC 1190), Streptococcus agalactiae (PTCC
1321), and Staphylococcus aureus (PTCC 1138) (Persian Type Culture Collection)
.The result indicates strong higest zone of inhibition against Esche.richia coli and
Erwinia carotovora, a common plant pathogenic bacteria, for both leaves and flowers

extracts . (Razavi et al, 2011).
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MATERIAL AND METHODS
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3 MATERIALS AND METHODS

The research work was conducted in Applied Biotechnology and Genetic

Engineering Laboratory (ABGE).International Islamic University, Islamabad.

3.1 PLANT MATERIAL

3.1.1 COLLECTION OF SAMPLES:

Plant samples used in the research were collected from different localities of

pakistan including wah cantt and District Haripur.(Fig )

Fig:1.2 Surface sterilized Stem and Leaves explants used for experiment

Invitro multiplication of Malva sylvestris L.
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3.2 METHODOLOGY:

3.2.1 PREPARATION OF STOCK SOLUTION OF PLANT
GROWTH REGULATORS:

The auxin in the present study were 2,4-D and IAA while cytokinins used
were BAP and kinetin. Stock solutions: of all the plants growth regulators were
‘prepared at the concentration of 0.1mg/ml using 1N concentration of NAOH ,followed
by making up the volumes with double distilled water , appropriately as required.
However stock solution 2,4-D prepared at the concentration of 1mg/ml using 1IN
concentration of NaOH, All plant growth regulators were stored at 4°c and used

employing sterile micropipette tips as per requirement prior to autoclaving.

5

Invitro multiplication of Malva sylvestris L.
26




Chapter No: 3

Materials and Methods

AN

Table I .1 Preparation and Storage of Stocks of Plant Growth Hormones
Growth Auxin Cytokinins
Regulators
2,4-D IAA Kn BAP
(1mg/ml) (0.1 mg/ml) (0.1mg/ml) (0.1mg/ml)

\Mol. Weight 221.0 175.20 215.2 225.3

Solvent INaOH 1NaOH INaOH 1NaOH

Diluvent ddH20 ddH20 ddH20 ddH20
Storage 4°c 4° 4°c 4°c
Tempe.
Storage time 2 month 1 week 2 months 2 months

Invitro multiplication of Malva sylvestris L.
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3.2.1.2 MEDIA PREPRATION:

-

Synthetic MS medium with vitamins was employed in the study (Murashige
and skoog,1962). Sucrose was used as a sole carbon source and was added as a soild
at the concentration of 3 % (w/v).The ph of the media was adjusted by adding either
(‘)“.SM NaOH or 0.5M HCl,as required to get a final value in the range of pH 5.7-5.8.

Gelrite was used as a solidifying agent at the concentration of 0.3%.The media was

sterilized by autoclaving at 121°C for 15 minutes .

1 3.2.1.3 PREPRATION OF EXPLANT AND SURFACE
STERILIZATION :

Malva sylvestris , explants (stem and leaves ) were taken from collected
newly grown plants shoots. The stems and leaves were cut into small segments
depending on the requirement of the experiments.

Stem and Leaves were fistly washed throughly with tap water by using- liquid
detergent 1-2 mins, and then washed with dH20 for 4-5 times to remove the traces of
detergent. After this explants were surface sterilized under aseptic conditions in
Laminar Air Flow Hood. Firstly explants were washed with 70% ethanol (v/v) for 2
mins and then washed 50% Clorox (v/v) for 5-10 mins and then rinsed the ddH20 3-4
time .The explants were than dried out on autoclaved filter place in the autoclave Petri

plate in the hood.

Invitro multiplication of Malva sylvestris L.
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3.2.3 PHYTOCHEMICAL ANALYSIS

3.2.3.1 EXTRACT PREPARATION:

The crude ethanolic and aqueous extracts of leaf and callus of Malva sylvestris

L were prepared by using the method described by (Wadood et al .,2013).

3.2.3.2 PREPARATION OF LEAF EXTRACT:

For the preparation of leaf extract, fresh leaves of the plant were collected
from a mature Malva sylvestris plant.After that the leaves were washed with running
tap water to wipe out any dust particles and then were kept in a drying oven for 3-4
days to dry up. The dried leaves were then grinding by using mortar and pestle to
make the powdered. The powdered was weighted i.e 10g of the dried powered were
dissolved in 100ml of ethanol ,ddH20 and put on the shaker for over night. Same

procedure should be followed for Aqueous extract.

3.2.3.3 PREPARATION OF CALLUS EXTRACT:

For the preparation of callus extrag:t, fresh calli were obtained from the
preliminary experiments and.calli were grinded by using mortar and pestle. The
grinded accumulate calli was weighted as 0.5g and then dissolved in 50ml of
methanol. The extract was covered and put on the shaker for overnight. Same

procedure should be followed for Aqueous extract. Both the leaf and callus extract

Invitro multiplication of Malva sylvestris L.
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Chapter No: 3 Materials and Methods

Pathogenic strains of Staphylococcus aureus, Escherchia coli , klebsiella

pneumonia  were obtained from Microbiology Department of Al-Shifa Hospital

Islamabad.

3.3.1.2 PREPRATION OF ETHANOLIC EXTRACT:

i“s
The method of jameela et al.(2011), was used to obtain both leaves and callus

extracts. In which 20 gram of a leaves and callus were extracted separately and
dissolved in 80% ethanol as a solvent for 24 hours .Then the extracts was filtered with
what,s Man filtered paper NO. 1 and allowed to evaporate in oven at 45°c for 2-3

mins .

3.3.2 PLANT EXTRACTS ACTIVITY ASSAY:

3.3.2.1 PAPER DISK DIFFUSION ASSAY:

For preparation of media 14g of Nutrient agar should be dissolved in 1L of
dH20 and allowed to boiled the medium in oven at 45 °c for 2-3 mins. After that
medium were placed in autoclave for 1 hour . when autoclave circle should be
completed take the medium and medium were spread on petri plates work should be

done under the sterilized environment.

The use filter paper discs (Smm in diameter) was placed on the agar plates
which was inoculated with the tested microorganisms and then impregnating with

20ul of plant extracts . The plates were subsequently incubated at 37°C for 24 Hrs.

Invitro multiplication of Malva sylvestris L.
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After incubation the growth inhibition zone were quantified by measuring the

diameter of the zone of inhibition in mm(kumar et al., 2009).

il
S

B,
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Chapter No: 4 Results

A friable yellowish callus in different sizes were produced. Higher callus
induction frequency was obtained CI-I and CI-II .Ali three callus induction media

(CI-1, CI-II, CI-III) were not significantly different (P>0.01) and both of explants were

= found to be significantly- different (P>0.01) from one another for callus induction
frequency.
Table :1.3Callus induction frequency at various concentrations of BAP and IAA
Explants ) MS ,+ BAP and [AA Control
CI-I CI-II CI-1II
Hormonal 4.5mg/L+0.5mg/L. | 3.0mg/L+ 1.0mg/L. | 2.0mg/L+1.5mg/
Concentration L
A
Hypocotyle 1.3333a | 1.1250a , 1.0000a 0.2500b
Media Mean 1.0000A 1.0000A 0.7917A 0.2500B
LSD for Media= 0.4943
LSD for explants = 1.3734
(Data followed by Capital alphabets is designated to the explants mean and small
»
-

Alphabets is designated to the media mean.Each replicates consisted of 10

treatments).
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Tablel.4 Size of Callus induction frequency at various concentrations of BAP and

IAA
Explants MS ,+ BAP and TAA Control
CI-I CI-lII CI-1II 1
Hormonal i
Concentration !
5.0mg/L+0.5mg/ | 4.0mg/L+1.0mg/L | 2.0mg/L+1.5mg/
L L ;
: |
Hypocotyle | 1.0333a 1.0000a 1.0000a 0.2933b !
Media Mean 0.3300A '10.2700AB 0.2133B 0.0600C

LSD for media = 0.0837

LSD for explants = 0.0946

(Data followed by Capital-alphabets is designated to the explahts mean and small

Alphabets is designated to the media mean.Each replicates consisted of

treatments).
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4.2 SHOOT REGENERATION:

Results

Four different kinds of media (SI-I, SI-II, SI-III, SI-IV) were used for shoot

regeneration potential. After shifting of calli'to regeneration media , calli showed a

constant increase in size but exhibiting no growth at all on the regeneration media

combinations indicating that this media combination only aiding in increasing size of

calli. Reported no organogenesis or shoot production of Malva sylvestris L from the

calli.

Table:1.7Regeneration frequency of explants on different media combinations

Hormonal MS + BAP and Kinetin (mg/L)
Conc
SI-1 SI-1I SI-III SI-IV
BAP + Kn BAP + Kn BAP + Kn BAP + Kn

(140.5mg/L) (2+0.5mg/L) | (3+ 1.0mg/L) (4+ 1.5mg/L)
Leaves Little SI Little SI Little'SI Little SI
.Hypocotyls Increase CI Increase CI Increase CI Increase CI
Results No SI No SI | No SI No SI

SI= Shoot initiation ,CI =Callus Induction
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4.3 PHYTOCHEMICAL SCREENING

Results

The results suggested that ethanolic and aqueous extracts of leaves and calli of" the

Malva sylvestris L. showed the presence and absence of the .phytochemical

compounds.

Table :1.8 Qualitative Screening of plant Phytochemicals

Sr No. Phytochemicals Ethanolic and Aqueous Extracts
Leaves Callus
1 Alkaloid ' + 3
2 Flavonoids + -
3 Saponins + +
4 Sterol and Steroid + _
5 Tanins
+ +

‘Key (+) present (-) absent

Invitro multiplication of Malva sylvestris L.
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Callus induction by using stem explant 2

Statistix 8.1 25-Aug-16, 10:57:55
AM

Completely Randomized AOV for thirty

Source DF SS MS F P
Mediia 3 1.39974 0.46658 13.8 0.0016
Error 8 0.27083 0.03385

Total 11 1.67057

Grand Mean 0.7396 CvV 24.88

Completely Randomized AOV for thirty

Source DF SS MS F P
Mediia 3 1.39974 0.46658 13.8 0.0016
Error 8 0.27083 0.03385

Total 11 1.67057

Grand Mean 0.739%6 CvV 24.88

Statistix 8.1 25-Rug-16, 10:58:52
AM

LSD All-Pairwise Comparisons Test of thirty by Mediia

MediiaMean Homogeneous Groups
1 1.0000 A

2 1.0000 A
3 0.7917 A
4 0.1667. B
Alpha 0.01 Standard Error for Comparison 0.1502
Critical T Value 2.306 Critical Value for Comparison (.3474

There are 2 groups (A and B) in which the means
are not significantly different from one another.

LSD All-Pairwise Comparisons Test of thirty by Mediia

Explants Mean Homogeneous Groups
1 1.1000 &

2 1.0200 A

3 0.7917 A

4 0.1667 B

Alpha 0.01 Standard Error for Comparison 0.1502
Critical T Value 2.306 Critvical Value for Comparison 1.389

There are 2 groups (A and B) in which the means
are not significantly different from one another.









