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ABSTRACT

Rutin is the natural flavonoid with antihyperglydemantihypertensive, and antioxidative propertigs. study in
vitro production of rutin, we established plantsti® culture techniques for micropropogation of Alpipurpurata.
The specific objectives of this study were to sasne of the simple methods and cheaper alternafimes
micropropagation of Alpinia purpurata for determir@n of rutin. The accumulation of flavonoids wasleated in
organogenic cultures of Alpinia purpurata using HiBerformance Thin layer Chromatography (HPTLCpiAla
purpurata were cultured on Murashige and Skoog,21@8S) agar medium supplemented with low cost rétiéves
like coconut water, marketed sugar, commercial ctoor as alternative gelling agents, benzylamindpe (BA),
Kinetin, NAA (Napthalene-3-acetic acid), IAA (Ineld-acetic acid) and 2, 4-D (2, 4-Dichlorophenoxgtic acid)
at the different concentration range for calluspsets and root initiation. With a combination of lmest additives
in MS media the best result of Alpinia purpurataswiaund in 2, 4-D (2 ppm) and kinetin (2ppm) foiluz
initiation, maximum number (9-11) of shoots werseasised in medium with NAA (0.1ppm) and BA (3.0 pRodts
initiation was found in IAA at the concentration3gfpm. The results of HPTLC methods revealed titat content
in the leaves extract of Alpinia purpurata was mordow cost tissue culture grown plant micropropbgd with
20% coconut water, 3% marketed sugar and 100 getifhg agent than naturally grown plants. It indteathat low
cost media in tissue cultures of Alpinia purpuratald be a valuable alternative approach for rytiroduction

Keywords: BA: 6-benzyl amino purine, 1AA: Indole acetic acidAA: Naphthalene acetic acid, MS: Murashige
and Skoog, 2, 4-D: 2, 4-dichlorophenoxy acetic acid

INTRODUCTION

Tissue culture techniques are widely used to graamyndifferent plants for commercial and researchppses.
Presently the secondary metabolites were obtaigembventional method of cultivation, collectioxtraction and
isolation, which has its limitations like unpredidtenvironmental conditions, time consuming, desieality, and
a gap between the demand and supply. Thereforeopnapagation through plant tissue culture can bataactive
alternative method. By suitable manipulation ofrhones and contents of the medium, it is possibiaitate the
developments of roots, shoots and complete plaoms €allus cultures. [1]

It has been estimated that a 50% reduction in @osticropropagated plants would increase the matkatand by
10 times. [2] Use of alternative and where posditdally available equipment and resources to redhe unit cost
of tissue culture products without compromising thelity of the plantsiiz using natural daylight to promote
photoautotrophic growth. [3] It is recommended ttedtle sugar be considered as low-cost substitutepdtato
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micro-propagation. [4] Factors like infrastructueguipments, energy and consumables affect theaoalsit will be
replaced by low cost alternatives, so the aim afeogoeriments was to lower the price of micropragiad plantlets
by carrying out low cost alternatives in differestages of growth ofAlpinia purpurata and determine the
concentration of rutin at different stages of growt

Rutin is a naturally occurring bioflavonoid havibgpad range of physiological activities. It hasémund to occur

in large quantities in some plants. Phytochemitadies onAlpinia purpuratarevealed that it possess flavonoids,
rutin, kaempferol-3-rutinoside and kaempferol -Btotonide. [5] In the last two decades, high perfance thin
layer chromatography (HPTLC) has emerged as aaiefti tool for the phytochemical evaluvation of bedrdrugs.
[6-7] Therefore, an attempt was made to comparettie content in the low cost tissue culture ecttraf Alpinia
purpurata with conventional extracts using HPTLC. Hence rapse, specific, and sensitive HPTLC method was
developed and validated according to the ICH gindsl

MATERIALS AND METHODS

The procedure foin vitro culture ofAlpinia purpuratafor production of rutin and kaempferol-3-O-glucnide by
tissue cultures ofAlpinia purpurata (Vieill) K. Schum were standardized earlier. [8]obifications in the
conventionaln vitro culture technique were adopted in this study asriteed below.

2.1 Plant material

Plant material ofAlpinia purpurata(Vieillard) K. Schumann was collected from the Jaaal Nehru Tropical
Botanic & Research Institute, Palode, Thiruvangmtiham. The Director, Jawaharlal Nehru Tropical Bata&
Research Institute, authenticated the samples.

2.2 Surface sterilization of explants

Rhizome buds of about 1-2 cm were cleaned and wlaish@p water to which a few drops of a laboratbeyergent
was added, followed by 3-4 washes with water. Urgderile conditions they were transferred to arocaved
bottle and treated with 0.1% HgCI2 (w/v) for 10 mies followed by 3-4 washes with sterile water.

2.3 Culture media preparation

All culture media were based on the Murashige akab§'s (1962) (MS) medium. Other additives like keded
sugar, coconut water, gelling agent and plant gnawgulators were added as required for the exgertisn The pH
of the media was adjusted using 1 N or 0.1 N HCla®H.

2.4 Incubation of cultures
The cultures were maintained in culture room uradeggime of 16 hr photoperiod (intensityddcm?2 /min/sec) at
25+ 1°C.

2.5 Callus initiation
For callus initiation the rhizome bud @éflpinia purpuratawas transferred in solid basal MS media containing
different combination of growth hormones and otber cost additives.

2.6 Shoot multiplication

The healthy callus was transferred in different loast culture media to establish shoot culturesdiMevas
adjusted to pH 5.7 before autoclaving. After 42 gjathe shoots were measured for growth and substygue
subculture. For each treatment 20 replicates weed and each experiment was repeated at leastitese

2.7 Root induction
Isolated shoots derived from media containing 3 @mdtNAA) and 0.1 ppm of (NAA) was then placed aoting
medium, M and M. Media M, and M, contain different concentration of I1AA.

2.8 HPTLC fingerprinting analysis

Standard solution of rutin and vitro grown solution ofAlpinia purpuratafrom different stages were loaded as
5mm band length in the 10 x 10 Silica gel TLC elaising Hamilton syringe and CAMAG LINOMAT 5
instrument. The samples loaded plate was kept i@ fkin trough developing chamber (after saturatét solvent
vapour) with respective mobile phases and the platedeveloped in the respective mobile phase @@rtam. The
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developed plate was dried by hot air to evaporatigeats from the plate. The plate was kept in Photo
documentation chamber (CAMAG REPROSTAR 3) and aaptuhe images at White light, UV 254nm and
uv3eenm. The developed plate was sprayed with @sgespray reagent and dried at 100° C in Hobaém.

RESULTS

3.1 Callus initiation

Different media composition was tried for callugtiation from rhizomes explant oAlpinia purpurataon MS
medium supplemented with growth hormones and dtiercost additives. The growth of callus was obedrin
each medium and the maximum growth pattern wasrebden MS medium supplemented with 2, 4-D (2ppm),
kinetin (2ppm) and 15% coconut water as comparettier media. The results were shown in Table 3tesé
compositions were given healthy, green, friabléusalvithin a period of 28 days. The growth of calivas observed
as fresh weight (FW) and dry weight (DW) measureernge week. Both fresh weight (FW) and dry weight{D
increased over the period of incubation.

Table 3.1 Effect of phytohormones on callus growtbf Alpinia purpurata

Media | Coconut water (%) Hormones Conc.(ppm) | FW (mg) | DW (mg)
MS 15 NAA + BAP +kinetin 1:2:1 1540 120
MS 15 NAA + BAP 2:2 240 15
MS 15 NAA + BAP + kinetin 1:2:2 1625 80
MS 15 BA + kinetin 2:2 550 20
MS 15 NAA + BA 1:2 65C 22
MS 15 2,4-D +kinetin 2:2 2260 540
MS 15 2,4-D +BAP 1:2 840 45
MS 15 NAA + BAP+NAA 2:2:2 75 10

Fig 3.1 Different Stages of Callus initiation inAlpinia purpurata

3.2 Initiation of shoots

For the initiation of shoots, two week old callustained in MS medium supplemented with 2, 4-D (2ppidn
(2ppm) and 10% coconut water was transferred ilomarshooting medium. Shoot initiation was obserater one
month of incubation. Maximum number (9-11) of slsoafs observed in medium with NAA (0.1ppm) comborat
with BA (3.0ppm) after incubation.

Table 3.2 Shoot proliferation ofAlpinia purpurata

Sr. Hormones Conc. Observation
No. (ppm)

1 NAA+BA | 0.1+1 | Cell mass was less, less granuldusano rooting formation.

5 NAA+BA | 0142 After sub culturing the'callus in same media 2-akishoots arises from some test tubes, shortiekethshoots
about 0.5 mm-2 cm heights.

3 NAA+BA | 0.1+3 | Superficial callus granular, corengmact, more callus, rooting was observed with stesetube.
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Fig 3.2 Shoot proliferation of Alpinia purpurata.

'w Tl

3.3 Initiation of roots

The effect of IAA on root induction fromiIpinia purpuratashoots using MS rooting media (Mind M) is

presented in Table 3.3. The use of IAA;(Medium) greatly improved rooting on all shootshwitaximum rooting
percentage (89.32%) found in MS media containimgp® of Indole acetic acid (IAA). At higher conceatton of
IAA (8 ppm and 10 ppm) the percentage of rootingrdased slightly due to negative effect.

Table 3.3 Root formation ofAlpinia purpurata

IAA % rooting
S. No. Medium (PPM) After After
15 days | 30 days
1 MS (My) 1 21 43
2 MS (M) 2 13.48 76.19
3 MS (M) 3 32.34 89.32
4 MS (My) 4 23.¢ 71.4:
5 ¥ MS (M) 1 18.18
6 ¥ MS (M) 2 17.64 34.20
7 % MS (M2) 3 32.21 45.30
8 % MS (M2) 4 21.30 44.57
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Fig 3.3 Root initiation of Alpinia purpurata

3.4 HPTLC Method development and validation for ruin

Out of number of solvent systems tried, the ondaioimg tolune-acetone-formic acid (4.5:4.5:1 vj@ve the best
resolution of rutin with the retention factor (Rfj 0.17 from the sample extract. Linear regressarealed good
relationship between the concentration of standahgtions and the peak response within the conatiorrrange of
100 to 2000 ng/spot with a correlation coefficiér) of 0.999 (y=2.544x + 676.4) for rutin. The LODdahOQ
were obtained with the signal-to-noise ratio of 8l 10. The LOD and LOQ were found to be 28.08 &nd0
ng/spot for rutin, this indicated that the new noetfexhibited a good sensitivity for the quantitatiaf rutin. The
precision and the repeatability at three differeahcentration levels reflect the robustness of iie¢thod. The
standard deviation of peak areas was calculateddon condition and percentage Relative Standavihidens (%
RSD) was found to be less than 2%. These low vadfi€@ RSD was indicative of the robustness of thethod.
After the addition of standard rutin to same amaifrthe sample solution at three different concitn levels, the
percentage recovery of rutin was found to be 10%,7%9.90% and 98.66% with an average of 99.78%.

Fig 3.4.1 Linearity of rutin
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Table 3.4.1 Intraday and interday precision of ruth

concentration obtained® | Precision obtained®
Intra day Inter day Intra day | Inter day

Standard drug | Nominal concentration®

400 391.35 399.34 0.92 0.86
Rutin 800 799.24 814.57 0.94 0.82
1200 1207.26 1216.30 0.57 0.77
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Table 3.4.2 Robustness for rutin

Rutin
Parameters SD of concentration found | % RSD
Mobile phase (Ethyal Acetate) composition (+ 0.1)mL 11.53 0.42
Amount of mobile phase (x5 20.5( 0.7
Time from band application to chromatography (i) 25.63 0.94
Time from chromatography to scanning (+ 15 min) 18.52 0.67

3.4.3 Accuracy study for rutin

Amount Taken | Amount added Amount found % Recovery + % R.S.D.
Rutin Rutin Rutin SD Rutin RSD
300 240 544.26| 4.14137333] 100.79 | 0.760916781
300 300 599.42 | 3.54500766] 99.90 0.59140287
300 360 651.18| 8.45811116] 98.66 1.298891391

Table 3.4.4 Quantification of rutin from normal grown plant of Alpinia purpurata

Fig 3.4.2 HPTLC profile of rutin and quercetin in hexane, ethyl acetate and methanolic extracts éfpinia purpurata
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3.5 Quantification of rutin in natural grown and ti ssue culture medium

Normal grown plant part of Alpinia purpurata Extract Conzoe/zlvtwc\)lrl)rutm
Hexane 4.32
Leaves Ethyl acetate 3.46
Methanolic 7.32
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The rutin content increases with the percentageoobnut water in both conventional and modified M&dium.
Conventional MS medium showed less accumulatiorrutih while at modified MS medium with 15% v/v
percentage of coconut water, tap water in placdisifiled water, 3 % marketed sugar in place ofrgse and 100

gm/l commercial corn flour in place of agar shovedt results for rutin.

Table 3.5.1 Quantification of rutin in the leaves bnatural grown plant of Alpinia purpurata

Extract usec

Rutin (%W/W)

Leaves

14.93+0.36

Results are mean + SEM of three parallel measurésn@rF3)
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Table 3.5.2 Quantification of rutin in conventionalMS medium and modified medium

Conventional MS medium Modified MS medium
Extract used| (distilled water + sucrose + Agar) (Tap water + marketed sugar + corn flour + cocavater)
Rutin (%W/W) Rutin (%6W/W)
Callug 10.16+0.2- 13.13+0.2!
Shoot: 11.06+0.1« 15.11+0.2
Leaves 20.79+0.43 24.93+0.32

Results are mean + SEM of three parallel measurésn@s3)

Fig 3.5 Determination of concentration of rutin innatural grown and tissue culture grown plant ofAlpinia purpurata
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DISCUSSION

Now a day there is big potential to produce heafitlanting material, so the use of low cost tissuktuce-based
plant micropropagation has emerged as one of thet imoportant agro-technologies. However, the laék o
information about its survival and the benefitstiiése technologies and the costirofvitro plant production are
obstacles for its right to use to growers and fasmie developing countries. Thus, efforts to depelow-cost
technologies to the people are necessary. [9] Wsabte sugar reduced the cost of the medium betvddeand
51%. Supply of sugar to the culture medium pronpda@t growthin vitro and give back for the low or negative net
photosynthetic rate as a result of poor photosyitttability thus increasing the survival rates sfstie sections
culturedin vitro. [10] The cost of tissue culture of banana wasiced by 90% by replacing the tissue culture
sucrose grade with a commercial sugar. [11] lemmmended that table sugar be considered as Istsabstitute
for potato micro-propagation and it was signifiépribwered the production input costs by 34 to 5%en
compared with the analytical grade sucrose. [4]aN& one of the major medium components. Distilleater
obtained by electrical distillation is costly aratjuired a sophisticated distillation apparatus. e\mwv, rain water or
tap water can be used as a substitute in banangergand strawberry respectively. [12-14] Coconatew is
traditionally used as a growth supplement in plisgue culture. The wide applications of coconutewv&an be
justified by its unique chemical composition of atgy vitamins, minerals, amino acids and phytohomso [15]
Coconut water has been shown to induce divisiomafure cells. [16-17] The growth of spinach tissuea
medium supplemented with 10% to 15% (v/v) matureocot water increased the weight of spinach calfter 5
weeks. [18] Plant growth regulators are key medimmonents. The use of agriculture products comtgipilant
growth regulator in plant tissue culture media basn reported previously. [19] The substitutiomafcronutrients
and micronutrients with the alternatives reducesl ¢hst by 94.2 and 97.8%, respectively. Substitutibgelling
agents (agar and gerlite) with support matriceasgbeads, cotton wool and vermiculite), conveatiequipments
(autoclave, culture bottles, micropipette and meagicylinder) with easily accessible alternatiypsessure cooker,
jam jars, insulin and vet syringes) reduced cogt84h2 and 85.9%, respectively
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The time required for sample analysis in HPTLC ischnless compared to HPLC. In HPLC, one samplejéxied

at a time and after every injection there is a Wwagperiod. On the other hand, in HPTLC more thaa sample is
applied on a plate and quantitated in a single j20] The HPTLC densitometric technique is therefsuggested
for the determination of rutin in low caist vitro grown plant ofAlpinia purpurata

According to the results obtained by our studydbacentration of rutin was increased in low costwgr plant of
Alpinia purpurata

CONCLUSION

Plant tissue culture technique with low cost pratudealthy planting material throughout the yead atso it
represents an improvement over traditional methdde high survival rates of 100% and the achievenoén
vigorous plantlets were indications that changethie variables does not affect the growth and pridolocof
secondary metabolites. The concentration of secynaeetabolites was also changed with change inemwdfit
growth parameters or by different variables. Sadghe need to try low cost growth regulators, isfracture,
equipments and energy on micropropogation technique
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