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ABSTRACT

Multiple shoot formation was induced from excisedminal buds of hundred years old elite tree oftdea
grandis(L.) on a defined medium supplemented watious concentrations of 6-benzyl amino purine &ktin
either singly or in various combinations. The highshoot regeneration frequency (100 %) was obthiftem
nodal segments on MS medium fortified with 2 nB# &nd 1.5mg/l IAA. The regenerated shoots be&isr2mg/I
IBA. Regenerated plantlets with well developed shod roots were hardened, successfully transfetoesbil and
maintained in green house. Further the work corgthgonfer about qualitative phytochemical testsdeamt to the
presence of some of the secondary metaboliteabkfléaves. Result revealed the presence of pheimlsnoids,
tannins, Proteins, and Aminoacids.
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INTRODUCTION

Tectona grandid.., (Verbenaceae) is the major tropical hard wedahtation species is a useful indicator for
plantation trends in 1980. It constituted 11% of tbtal area of tropical forests plantation whesera2010 the
corresponding figure was 4%. If the present treadsipt, the future outlook for the sustainable $ymb quality
tropical hardwood is miserable. This is at a tinfeew demand for the raw material, particularly dammetemand ,

is a forecast to rise, what is required now, toideopending crisis in the sustainable supply gpital hardwoods is
to increase , sustainably, the area under sustaimabnagement in natural forests and supplemestwith a
significant increase in plantations.

Teak, one of the best-known tropical timbers, isveato the Indian subcontinent extending to adjgirMyanmar,
Thailand and Laos teak forests of peninsular lagéaclassified into moist, semi moist and dry cat&g depending
on the quantity of rainfall receivéll . Genetic differences are known to occur betwesies provenances tested
within and outside natural geographic range ofdpecies and provenances from western India aretezpto be
30% faster growing than the local seed source imr@f. In addition, tropical tree species are valuatde a
ornamentals for landscaping (shade, flower, fdiaf®e and fruit production) and as a source for w@timde of
known and yet unknown commercial properties, suimadicinal drugs, natural insecticides, industusés and
non timber products.Teakalso holds the medicinal values; the bark is bitt@ic and is considered use full in
curing fever. It is also use full to cure head aehe stomach problems, digestion may be enhancatiebyeak
wood or bark. Therapeutic uses lie cups eye diseaiseé vomitingTeaktree grown in moist and deciduous forests
contain oil that has strong and distinctive sc@iie juice that obtained from the leaves of the t@e be used as
fabric dye as well the paste prepared from powdevedd ofteak tree is considered astringent diuretic, hepatic
stimulant, sedative and a local refrigerant. Itfusther recommended for reducing inflammatory simglland
toothache.
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Poor seed production and seed germination has ar riajiting factor in organizing open-pollinated dading
populationd ¥ of natural trees. Teak improvement in India hasu$ed on grafting plus trees from natural forests
and establishing clonal seed orchards. Tropical narod tree species are significant economicalty esologically
and play a major role in the biodiversity of plamd animal species with in an ecosystem. Many e$dhtree
species are being threatened and are endangeradskeaf logging practices, conversion to agricaltlands, on
optimal management strategies, and overall defatiest rates that cannot keep up with natural reggiom of
native forests. Tropical tree species provide tinfbe commercial uses because of the beauty ofned grain,
color, pattern, strength, durability and versatibf finishing applications for a vast array of iets. Because of the
high value of tropical tree species, tissue culiunicro propagation) is a proven means of producmilljons of
identical plants by culturing plant tissues undermg-free-conditions. Micro propagation providesighhdegree of
phenotypic physical uniformity. Since the produat @ycle takes place under controlled conditions, risulting
product has very high degree of uniformity compangth traditionally propagated plants. Plantleteguced by
tissue culture are usually disease free. Withregige to an integral component in tree improvernemd
conservation programs, in order to complement $eedking and ex-situ measures for long term conservand
clonal propagation of tropical tree species are ayportant because wild life population may beeetd, soils can
be stabilized and organic matter and nutrienthénforest floor altered, degraded areas can beregsand tropical
trees also provide socio-economic developmentdoallcommunities. In vitro propagation has beercassfully
applied to teak and became an alternative toolvieramme some problems occurring in sexual regeperat
Currently, mass propagation of selected teak closepossible through in vitro multiple shoot protion
.Regenerative organs such as pre-existing shoets,stem shoot tips, nodal segments or seedlingnsrfpave been
widely used as explants® 7 ® | The development of invitro regeneration procedisrrequired not only for the
propagation of superior genotypes, but also for thgeneration of genetic improved plants. The miese
investigation focuses on invitro adventurous shaaeneration propagation of tropical tree speciesvg or
harvested for timber for the development of antmwviegeneration procedure for Teak improvemeninfiater
nodal segments. Benefits of tissue culture teaktplwill grow straight and maintain uniformity. Tlyeowth of all
plants will be equal which gives expected yield ateb more resistant power to pests and diseases.

MATERIALSAND METHODS

Mature nodal segments (NS) of the naturally growaltiy plant ofTectona grandid.. were used as the source of
explants material for the present study. The explavere collected, washed thoroughly under runtapthen
treated with 10% teepol (qualigen fine chemicalumbai India) for 20 min, washed three times withrite
Millipore water. Finally, the explants were dipped70% ethanol for 30 sec followed by rinsing witillipore
water after rinsing four times with Millipore watexxplants were treated with 0.1 % mercuric chidsadlution for 3
min and washed thoroughly in sterile Millipore watafter sterilization the explants were placedtissue paper for
removal of moisture on the surface and then theahselgments were trimmed at both the ends to apptesize
(1-1.5 cm) and cultured on sterile media.  Muigshand Skoogs mediuffl for plantlet development different
organic additives were added to the basal mediudetermine the factors affecting the morphogenspoese at
different stages of the culturing process. Fukmsgth ms medium used as basal medium. It was soppied with
various plant growth regulators like indole -3-bigeacid (IBA), indole -3-acetic acid (IAA) in diéfent
concentrations and combinations .The PH of the umedivas adjusted to 5.8 before autoclaving. All ilatons
were carried out in a laminar air flow cabinet atdts then inoculated in a culture room at €%and a 16 hrs light 8
hrs dark period, observations were taken at regunderval for growth and contamination , all cukarwere renewed
by sub culturing every 4 weeks and the contaminatdtlires were discarded. The explants derived tshaere
transferred to MS medium supplemented with differeoncentrations of cytokines in combination witlxia
(Kin+NAA) using the conditions described for shantluction ,40 shoots were cultured and is the nunael
length of shoots were determined after 30 daysiltfie the experiments were repeated in triplicate

Biochemical analysis:

Fresh leaves were collected from mother plant farious biochemical analyses, in which estimation of
carbohydrates was performed by Sadasivam and Mamick al (1992). Proteins by Lowry et al (1951kaldids
were determined by Harborne, 1973, Flavoind by Bolend kocipai-Abyazan et al1974, terpenoids Morégiw
1986, estimation of phenols Thimmaiah, 1999 anditenwere performed by usiigSadasivam and Manickam et
al (1992).

Acclimatization:

Plants multiplied invitro are exposed to an optigwth condition which may support rapid growtldaendering
them unfit for survival under in vivo plantlets Wwitwell developed shoot system were removed frontucall
medium. Excise the medium part from shoots by ustegile blades and were placed in NAA(Napthalecetia
acid) for few minutes then acclimated using plaptits containing sterile vermiculite in the incibatchamber.
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The plastic pots were covered with holed polythbags and regularly supplied with half strength MSd liquid

medium. The plantlets were hardened using potsagong vermiculite and soil mixture (1:1) under gmehouse
condition and after 4 weeks they were transfernedooearthen pots containing garden soil, sandcawd dung

(2:1:1) for hardening and acclimatizatfth and maintained under normal day light conditioustit is possible to
develop an efficient invitro regeneration and masttiplication of plants.

RESULT AND DISCUSSION

A protocol for rapid propagation dfectona grandigL) through nodal explants had been establisheddaNo
explants were cultured on MS medium containingawsiconcentrations and combinations of cytokin&eszyl
aminopurine, Indo 3- acetic acid, Indole 3-butyaicid (BAP, IAA and IBA). The shoot regenerationi@éncy
were tabulated in (Table I). From these resultaswinderstood that the BAP (2.0 mg/l) and IAA(1&/ljirshowed
better response 5.5+0.20 then others. The shootjalion was observed in BAP (2 mg/l) show bettepomse. The
multiple shoot induction of the regenerated midroats were found to be the combination of BAP (2ypayid IBA
(1.5 mg/l) as shown in Table 1 which showed 100%poese. Approximately 80% of the node explants nescha
aseptic three to four days after incubation onldista medium, as shown in figure 1,it was obsertiet The
auxiliary buds started to burst and one auxilidrgat developed per node (Figure Il (ii), rarely tvaowever only
one was able to elongate. The process of teakreuttatablishment in this experiment coincided Wjthvho
reported that auxiliary shoots developed after ‘@dgs and with auxiliary shoots after 6 weeks aress® nodes.

In the present study rapid micro propagation wéaseaed through induction of multiple shoots fronxiiary bud
explants. A rapid rate of propagation depends enstib culturing of proliferating shoot cultures.the case of
prolonged cultures the nutrients in the medium gadlgt depleted . reported propagation profile for picrorhiza
kurroa and observed that the shoot multiplicatiate gradually improved as the number of subcultimeeased.
The shoot multiplication is enhanced by subsequalitires the observations in this study are in exgent with
reports such as gymnema sylvestteHemidesmus indiclf§! and holostemma adakodi&fl. Subculturing within 4
weeks was essential to maintain healthy shoot drowtoreover, repeated subculture of the originatlioma
produced a crop of shoots

Figurel: Plant regeneration through nodal segments (N$eofona grandis.f., (i). Induction of buds opening on
MS+ growth hormones from nodal segments after orekw of culture (ii). Multiplication and prolifeiah of
shoots on the same medium after 3 and 6 weekseatdggly (iii, iv and v). Multiple shoots from MSgrowth
hormones (vi) Rooting on vermicompost at shade éous

i: bud open

iii: Multiplication and
proliferation stage 1

iv: Multiplication and
proliferation stage 2
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v: Multiplication and ' vi Rooting on
proliferation stage 3 ver micompost

Tablel: Effect of plant growth regulatorson shoot initiation of TectonagrandisL..in MS medium after 6 weeks of culture

ng;grovvtrllAfgulatoersAmg l %Regeneration per explants  No. of shoots per etplarShoot length
1.0 40 28+0.11 9.9 £ 0.15
15 50 49+0.15 9 + 057
2.0 70 7.2+0.15 8 =+ 0.29
25 60 8.8+0.24 5 £ 0.08
2 60 26 £0.11 104 + 0.15
2 10 100 55 +0.20 9.7 + 031
2 1'5 50 75+ 011 9.7 * 05
2 2'0 80 8.6+ 0.17 72 +0.23
2 2'5 1.0 70 6.9 +0.05 10.1 + 0.17
2 ’ 15 100 74+0.11 9.7 *0.15
2 2.0 60 6.5+0.05 89 = 0.15
2 25 80 6.2+0.17 6.7 + 0.14

Values represent means istandard error of 3 repéisger treatment

Phytochemicals analysis:

Plant cells produce a vast amount of secondaryuated Many of these are highly toxic and are offeared in

specific vesicles or in the vacuole. Several swdigicate that this kind of storage functions ave dand as a
detoxification of the plant itself and generategtmnother hand a reservoir of, for example, ni#regch molecules.
In contrast to animals, these are not excretedldnytqa Some secondary plant products can be réledigraded
and are fed into the basic metabolism while otlwaisnot. The preliminary phytochemicals analysisTettona

grandisleaves were carried out using different solvetaetions.

Plants produce high diversity secondary metabofitesdefense and survival in the ecosystem. Medicherbs
practiced in traditional floke medicine in India mescreened for the treatment of many diseasesiautek to pre
history and people of all continents have this toédlition. Plants have long been and continue toheebasis of
many traditional medicines worldwide. Asian traglithl medicinal systems such as traditional Chinasdicine
(TCM), Korean Chinese medicine, Japanese Chinesécme (Kampo), Ayurveda from India and Jammu from
Indonesia are well knowl. Phytochemicals are the compounds derived fraenptants among which most of
them are found to possess several medicinal atdsbuhough they are non nutritive. Further detecif the
presence of phytoconstituents from plants will helge pharmaceutical industry to save time and cost.
Phytochemicals have many ecological and physioddgimles as widely distributed plant constituents.
Phytochemicals exhibits wide range of biologicdéefs on constituents with their own antioxidangerties. The
bio active compounds of Tectona grandis was listethble. ii. Phytochemicals analysis of the extiadicated the
presence of 8 compounds. The leaves showed a nwhpkytoconstituents in methanol extract. The lalkis have
strong anticancer properties. Tannins are natumadigurring, water soluble phenolic compounds. Thenary
source of tannins used as an active pharmaceatieait are from plants”. implying that the pharmacologic effect
of tannins depends upon the plant type. Tanning leeen found to form irreversible complexes withhhy rich
protein resulting in the inhibition of cell protesynthesi$* they are known to react with protein to provide
difficult tanning effect which is important for thieeatment of influenced or ulcerated tissues. kl@hat have
tannins as main component have astringent actaiy are also used for the treated intestinal désosdch as
diarrhea and dysentry.Tannins in mimosapudicapéoited in the traditional treatment for ailmeffta

Phenolic compounds are one of the largest and aiigtitous groups of plant metabolit&3. Natural antioxidants
mainly comes from plants in the form of phenolienpmunds such as flavonoids, phenolic acids, toauhetc?®..
Flavonoids are the most important group of secondaetabolites and bioactive compounds in plafts
Flavonoids are also known as vitamin P or citrinkese metabolites are mostly used in plants toym®dellow
and other pigments which play a big role in colgrthe plants. Flavonoids possess adiverse biolbgitavities,
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antidiabetic activity and anticancer activity haxeen reviewed®.. Flavonoids are also closely related to flavones
which are actually a sub class of flavonoids amrdyatlow pigments in plants

Table. I1: Phytochemicals screening of Tectona grandis (L .f)

Bioactive Compounds  Ethyl acetate  Chloroform  Ethamtract | Methanol extrac  Water
Alkaloid -- - - - _
Amino acids ++ + ++ ++ —+
Carbohydrates ++ ++ ++ ++ T+
Flavonoids - - T+ + -
Phenols -- - s T+ __
Proteins ++ ++ ++ ++ —+
Tannins - - ++ y _
Saponins ++ ++ ++ ++ T+
Steroids ++ ++ - - I+
Cardiacglycosides ++ ++ + T+ T+

++ = presence, -- = absence

Carbohydrates are one of the most important comgeria many foods. Carbohydrates or saccharidesiagars
and starches, which provide energy for humans amteads and cellulose which make up many plant sires.
Proteins are large biological molecules consisth@ne or more chains of amino acids. Proteinsgoerfa vast
array of functions within living organisms, incladgj catalyzing metabolic reactions, replicating DNésponding to
stimuli and transporting molecules from one locatio another. Terpenoids are the modified or oxidierpene is
called as terpenoids. Terpenoids consists of ardab# of major group of plant secondary metabolifEise

antimicrobial activities of terpene are repolt&d. The application and future potency of terpenaids reviewed
byt 2L,

Cardiac glycosides are class of natural produds dhe traditionally used to increase cardiac eatite force in
patients with congestive heart failure and cardiabythmia&™" Therapeutic effect of cardiac glycosides in breast
cancer has been known since 1979. The role ofaaglycosides in cancer research and cancer thesapyiewed.

CONCLUSION

A protocol for tissue culture and regeneration lahfets from mature nodal segmentsTettonagrandisas been
developed. The result also indicate that regermras possible with all cultures that requires ghkr degree of
standardization for improving the regeneration ogdficy. The screening of phytochemicals constituenit

experimental plant indicated the presence of carbates, flavonoids, tannins, and terpenoids. Theeeneed for
further investigations using fractionated extraatd purified chemical components.
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