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ABSTRACT

The accumulation of kaempferol was evaluated irifferdntiated callus of Tylophora indica through@LHPTLC
analysis with standard reference compound. Kaempfier a strong antioxidant and help to prevent axide
damage to our cells, lipids and DNA. In the presientstigation, we have enhanced the kaempfenuieos in
Tylophora indica tissue culture by using precurstke sallicyclic acid, ornithine, cinnamic acidyrbsin and
phenylalanine in different concentration(10 and r2@/100 ml ).Here we have used static as well apesision
culture to enhanced the kaempferol concentratidhe callus of Tylophora indica was initiated andintained on
MS ( Murashige and Skoog’s ) medium supplementéd 886 of sucrose, while Zenk production media wused
as production media. A remarkable enhancemenga@mipferol content was obtained by using 20 mg faDGof
tyrosin (1.49% dw; control -0.096%dw) in suspensicuiture ,which is more than tenfold increase. The
enhancement of kaempferol in callus of Tylophodicim by using these amino acids was reported feffitist time.
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INTRODUCTION

Medicinal plant is defined as a plant which hasnbpeven or thought to have medicinal remediePJaht tissue
cultures have now emerged as an alternative taglahich have acquired world-wide dimensions in riowing
genetic potential of plants and their preparatiw® un methodologies. Cultures have been provedetainr
biosynthetic capacities, as various compounds amygnee systems of plants are found to be presettiltares too,
Review of literature reveals that lot of work haseb done in the field of flavonoids tissue cult{2e3,4,5].
Flavonoids are metabolites produced as part oft glafense, especially against the effects of ulbtat/radiation.,
Flavonoids ,one of secondary metabolite are paatibxidants, free radical scavengers, and metalatbrs and
lipid peroxidation inhibitor. They have been remortto exhibit a wide range of biological effectacluding
antibacterial, antiviral, vasodilatory actions [Kpempferol seems to prevent arteriosclerosis Ihybiting the
oxidation of low density lipoprotein and the foriaat of platelets in the blood. Studies have alsoficmed that
kaempferol acts as a chemopreventive agent, whieanms that it inhibits the formation of cancer celtsis a
flavonoid classified as flavonol that widely disied group of polyphenolic compounds, charactdribg a
common benzo-pyronestructure .Biotransformatioraigrocess through which functional groups of organi
compounds are modified by living cells. Biotransf@ation done by plant cell culture system can beralele
when a given reaction is unigue to a plant cell #ma product of reaction has a high market valuee Tiseful
natural products are synthesized through secondstabolism. Growth inhibition is often associatedthw
cytodifferentiation and the induction of enzymes $econdary metabolism, so dual culture systepragerred.
Dual culture system involves biomass productiom imedium optimum for cell proliferation followed Iansfer
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of healthy cells to a different medium which isdaable for product yield. This strategy was used BEgnk et al.,
1975[7] for the production of indole alkaloids Batharanthusroseusells. In the present study, this strategy was
used to enhance the production ofkaempferdiyilophora indicaallus. Cytokinin concentration in the media also
supports to enhance the secondary metabolite. Khanhal., 1988 [4]have reported the enhancemeseaindary
metabolite by feeding the callus with precursothe tissue culture of various medicinal plant sps.keeping all
this background we have selected sallicyclicaamhamicacid,ornithine ,tyrosin and, phenylalaning@ecursor for
enhancement of kaempferol in callusTgdophora indica Zenk media was used as production media.

Tylophora indicdBurm f.)Merill.(Family: Asclepidaceae) commonly dwnasAntmul is a twining perennial
plantdistributed throughout southern andeasterngédndia in plains, forests, andhilly places .Tuse of leaves for
tea and pharmaceutical preparations is very comandnagreement with the high levels of secondarabwdites in
this organTylophora indicgBurm f.) Merill.(Family: Asclepidaceae) commoniyndwn as Antmul is a twining
perennial plant distributed throughout southerdeastern part of India in plains, forests, andhpllgces The plant
is found growingnormally in Uttar Pradesh, Bengs&tsam,Orissa, Himalayas and sub Himalayas inindia &
branching climber or shrubthat grows up to 1.5 msetleaves areobvate-oblong to elliptic-oblong,cshidong and
1.5-7cm wide.The plant has been reported to cor@&r0.46% alkaloids .It contain Tylophorine, , kg#erol,
wax, resins, and tannifig/lophora indicahas been exploited by phytochemically as well iatebhnologically[8-
15] Many scientists have documented the mediciakles and tissue culture studiesToimdicg16-19].

The biosynthsis of kaempferol in callus Bflophora indicais not reported so far . In the present investigat
Tylophora indicacallus was initiated , maintained and used to émarnthe kaempferol content as experimental
material . A novel method is described we havlaeaoed the kaempferol contentliplophora indicatissue culture
by using elicitor like salicyclic acid and varioasino acids like ornithine, cinnamicacid,tyrositepylalanine in
different concentrations. The enhancement of kaempfn callus ofTylophora indicaby using these precursor
was reported for the first time.

MATERIALS AND METHODS

The plant material collected from the Kelkar farmbe, Mulund, was used for the initiation of calllibe young
leaves of the plant were surface sterilized witt?®.of mercuric chloride and washed with sterile ldeuistilled
water. The surface sterilized leaves were cut ipiéces (1 cm) and aseptically inoculated in todtezilized MS
(Murasinge and skoog’s ) basal media supplementéd3:\26 of sucrose, and various growth hormoneiffemrnt
combination separately. The media was solidifiethwi.7 % of agar .It was adjusted to 5.8 pH befar®claving
(122% for 15 min.) .Various hormones like 2,4D,KinefiAA ,IBA in different combination were used b2ppm

of NAA and 0.2 ppm of BAP gave the best resultse Eultures were incubated a’@%at 8 hours of dark and 16
hour of photo period ( 1000 Lux). The growth indexall the samples were calculated (Tab.1).Afeegrity days of
incubation proliferation of leaves skin can be nearland finally bursting of the epidermis can bensdhe callus
initiation started from midrib portion of the lezs: Sub culturing in to fresh media was carried aiuthe time
interval of 4 weeks. The developed callus was thamsferred to media i.ezenk media supplementeu pvigcursor
like salicyclic acid ,ornithine, cinnamicacid,tynosand phenylalanine in different concentrationét@ 20 mg/100
ml). All the samples were harvested at the age inf véeeks, dried and subjected for methanolic cold
extraction.These cold extracts were dried in vaand subjected for qualitative as well as quantiatnalysis of
kaempferol with that of the standard compound. Thmlitative analysis was carried out by Thin Layer
Chromatography (TLC),while quantitative estimatieas carried out by HPTLC.

HPTLC(High Performance Liquid Chromatography) analysis

HPTLC analysis was carried out in Anchrom Test BPat. Ltd using silica gel plates (60F254 Manufiaet E.
MERCK KGaA),Sample application was carried out oAMAG Linomat 5 Instrument(CAMAG Linomat 5
"Linomat5_080222" S/N 080222 ).Inert gas was used@ay gas. Sample solvent type was methanol. deosa
speed was 150nl/s and syringe size was 100ul anarthlysis wave length was 430 nm. Toluene: Etbgtade
(14:2) was used as mobile phase.

RESULTS AND DISCUSSION

The callus ofTylophora indicawas successfully initiate and established in #etatory by using 0.2 ppm of BAP
and 2ppm of NAA in the MS medium supplemented with® sucrose and0.8% of agar. The callus thenfeaes
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to the Zenk production media to enhance the cor@kEkbempferol.Zenk media is helps to produce #eosdary
metabolite in tissue culture.

Table 1: Effect of different growth hormones on gowth of callus (6 weeks old) initiated from the lebexplant.+ represent the mean value

Table 2.: The enhancement of kaempferol in callusf Tylophora indica

HO

OH

OH o
Kaempferol (Rf 0.56; Uv fluorescent - bright yellisiv blue, ammonia - deep yellow, Fecl3-brown; af0-273C

OH

Figurel.: Showing the chemical structure of kaempi®

s.e. of three replecates

Gl=Final weight-initial weight/initial weight

Sr. No IBA NAA BAP | Kinetin | Growth Index
(ppm) | (ppm) | (ppm) | (ppPmM) (1))
A - 2 0.2 - 5.69+0.011
B - 1 0.1 0.1 3.11+0.052
C - 1 0.1 0.2 3.98+0.041
D - 2 - 0.1 5.12+0.032
E 0.5 - 0.2 - 2.11+0.011
F 1.0 - 0.1 - 2.18 +0.019

+ represent the mean value s.e. of three replicate

Figure 2.: The Developmental stages of Callus (B) initiated from leaf explants in Tylophoraindica

s 1o compound Kaempferol contentin  Static culture(%) Kaempferol contentin Suspension(%)
10 mg/100ml 20 mg/100ml 10mg/100ml 20 mg/100 m
1. Salicyclicacid 0.21+0.076 0.18+0.096 - -
2. Cinnamic acid 0.47 +0.056 0.12+0.054 - -
3. Ornithine 0.15+0.064 0.93+0.058 - -
4. Tyrosir - - 0.54+0.04 1.49+0.04:
5. Phenylalanine - - 0.153+0.078 0.239+0.038
6. Callus 0.096+0.076
7. Leaves 0.1609+0.054 ) )
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KAEMPFEROL CONTENT % IN TYLOPHORA INDICA
CALLUS

Static 10 mg/100ml

Static 20 mg/100ml
Suspension 10mg/100ml
Suspension 20 mg/100 m

Figure 3 : The enhancement of kaempferol in callus dFylophora indica

The present study describes the enhancement of gfassh content in callus The different precursor |
cinnamicacid,ornithinetyrosin,phenylalanine, aralicyclic acid were used in 10 and 20 mg/100ml he
separately.salicyclic acid and cinnamic acid anditbine were used in static culture where as tyrcand
phenylalanine wre used in suspension cultulenk media was used as a basal media in all thanoss.tht
producton of kaempferol in callus cTylophora indicawas increased considerably.The results showedtlle:
tyrosin proved as a best precursbkaempferol as dicussed in literature.maximumagckement in kaempferol w
found in the tyrosin treated callus which is arod@dfold increase than contt

.In addition to many essential nutritional composeptants contain phenolic substancelarge and heterogeneous
group of biologically active nonutrients .Flavonoids are divided into many categmrincluding flavonols
flavones, catechins, proanthocyanidins, anthocyasidnd isoflavonoi(6] Phenolic acids present in plants
hydroxylated derivatives of benzoic and cinnamic acid hermlalanine, produced in plants via the shikin
pathway, is a common precursor for most phenolimmmunds in higher plant[20,21] Similarly, hydroxyl
cinnamic acids, and particularly their coenzymesters, are common structural elements of phenoligpounds
The enzymes catalyzing the individual steps in gaEnehenylpropanoid metabolism are phenylalal
ammonialyase (PAL), cinnamic acic-hydroxylase (CA4H), and hydroxycinnamate: coenzyinégase (CA4L).
These three steps are necessary for the biosystleésiphenolic compounc [20-21]. Tyrosine is really an
essential amino acid, as it is synthesized by tydrdxylation of phenylalanine, an essential aming.dn the
present study,tyrosimisuspension culture gave the best results tharobecause suspension culture enhance
production of secondary metabolin vitro due to the reasons that it gives the better aeraticagitation, mor
contact of cells to nutrients and also mtyrosindecarboxilase activity which leads to maxenthe kaempferc
production. Further experiments related to the ifegdf the other precursor in suspension will beried out in
future . The present study will also helpful in ustfies to commerci production of kaempferol,a valuat
compound .It has been described that cinnamiciadite better precursor of flavonoid than phenghaie[22],our
results also support these findings.This type odgtwas carried out for the first time Tylophora indicacallusin
vitro.
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Figure 4. The biosynthetic pathway of kaempferol
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