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ABSTRACT KEYWORDS
The present study was aimed to produce an efficient direct Clonal propagation;
micropropagation system for Mentha arvensis Linn. amedicinally impor- Shoot tip;
tant plant using shoot tip and nodal segments as explants. Adventitious Micropropgation;
proliferation was obtained from Mentha arvensis shoot tip and nodal seg- Isozyme;
ments inoculated on Murashige and Skoog’s basal medium with 3% su- Iso-esterase;
crose and augmented with 6 - Benzyl Amino Purine and Kinetin. Highest Nodeal.

frequency of shoot proliferation (shoot tip 96.2 + 0.84 and Nodal segments
94.6 + 0.63) was observed in Murashige and Skoog’s medium augmented
with 1.5mg/I of 6-Benzyl Amino Purine. After 8 weeks, maximum number
(81.6 £ 0.96) of multiple shoots was obtained in shoot tip cultured on MS
medium supplemented with 3.0 mg/l BAP in combination with 1.5mg/I of
Kin. After 8 weeks, nodal explants cultured on M S medium supplemented
with 0.5 mg/l BAPin combinationwith 1.5mg/l Kin showed maximum num-
ber (72.3 £ 1.21) of shootlets per explants. Half strength Murashige and
Skoog’s medium with 3% sucrose augmented with 1.5 mg/I of Indole 3-
Butyric Acid showed the maximum frequency (95.2+ 1.24) and maximum
number (8.4+0.7) of rootlets per shoot lets. The micropropagated plantlets
genetic uniformity was confirmed through the isozyme analysis. The in
vitro raised plants were hardened then transferred to field for re-establish-
ment.  © 2010 Trade ScienceInc. - INDIA

ABBREVIATIONS IBA-Indole-3- ButyricAcid
NAA-o Naphthal eneAceticAcid
MS-Murashigeand Skoog’s medium
PGRs-Plant Growth Regulators INTRODUCTION
BAP-Benzyl Amino Purine

IAA-Indole-3-AceticAcid Medicinal plants continue to be an important
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Figurel: In Vitro Multiplication and Field Establishment of MenthaarvensisL ., A-Multipleshootletsinitial stage-shoot tip.
B to E-Differ ent stagesof multipleshootlets-Shoot tip. F-M ultiple shootletsinitial stage-Nodal segments. G to L-Different
stagesof multiple shootlets-nodal segments. M-I n vitro derived plantlet with shootlet and rootlets. N & O-Different devel op-
mental stagesof hardened plantsin poly cups. P & Q-Different developmental stagesof har dened plantsin pot

therapeutic aid for alleviating the aillments of human-
kind. Thesearchfor eternal health and longevity and
for remediestorelieve pain and discomfort droveearly
man to explore hisimmediate natural surroundingsand
led totheuse of many plants, anima productsand min-
era setc and the devel opment of the variety of thera-
peutic agents. Today, thereisarenewed interest intra-
ditiona medicineand anincreasing demand for more
drugsfrom plant sources. Thisreviva of interest in plant-
derived drugsismainly dueto the current widespread
belief that “green medicine” is safe and more depend-
ablethanthecostly synthetic drugs, many of which have
adversesdeeffectd?. InIndiatheuseof medicind herbs
isasold as1500 BC. Underlying themedicina culture
of Indiabothfolk traditionsaswell as codified knowl-
edge systemsisadeep understanding of themedicinal
value of the plants starting with the referencein the
AtharvaVeda. Thegrowinginterestinthecommercial-
ization of plant based medicineshasleadto over ex-
ploitation of theplants. The sad part of thissituationis
that medicinal plantsrelated trade especialy inIndia

depends on the natural populationswhichisnot sus-
tainableand will certainly |ead to species extinction.
Hence we need to devel op the concept of medicinal
crop and employ the modern tool sto meet our domes-
ticand export needs. Inthiscondition, plant tissue cul -
tureisconsidered as promising technol ogy to get over
thishurdleand play amgjor roleinthemassmultiplica-
tion, germplasm production, conservation, secondary
metabolites production and sustainable use of the“me-
dicinal crop” concept is the only way to compete the
globa medicinal plant market both quantitatively and
qualitatively. Tissueculturein turnistheonly way to
sustainthelarge scalefarming of medicind plants, as
thisisthe only techniqueto produce plants high and
uniform quality in large quantity from any part of the
plant in any season?. Thistechniqueprovidesarapid
reliable system for production of large number of ge-
neticaly uniformand even diseasefree plantlets. Men-
thaarvensisL.isanimportant medicina plant. It be-
longsto Lamiaceaefamily. Itiscommonly called Pudina
inTamil andMintin English. Theplantisaromatic, simu-
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TABLE 1: Effect of cytokinin on multiple shootsfor mation from shoot tip and nodal segmentsof MenthaarvensisL.

MS medium + Shoot tip Nodal segments

Con(ég,i?f ;tr: Ic?n in M;?QO:/O Mean No. Average Mseqagof[% Mean No.  Average shoot
mg/l for mationt of shootst  shoot length formationt of shootst length+ S.E.

BAP KIN SE. SE. (cm) SE. S.E. (cm)

0.0 0.0 325+0.42 10.4+0.25 4.0 22.1+0.36 8.4+0.42 4.0

1.0 0.0 90.3+0.63 55.4+0.64 35 63.2+0.49 43.4+0.24 35

15 0.0 96.2+0.84 53.4+0.36 3.7 94.6+0.52 65.6 + 0.36 3.7

2.0 0.0 82.5+0.67 42.6+0.43 4.1 85.3+0.65 58.4+0.47 4.1

0.0 0.5 70.4+0.56 33.4+0.47 10.3 53.2+0.42 23.4+042 10.6

0.0 1.0 65.3+0.42 42.7+0.24 3.9 65.4+0.61 36.7+0.86 3.9

0.0 15 63.2+0.24 455+ 0.62 8.5 75.4+0.47 47.4+0.63 8.5

0.0 2.0 62.3+0.56 35.5+0.50 4.0 65.4+0.34 51.4+0.93 4.0

0.5 0.5 83.2+0.64 37.5+0.41 4.1 67.4+0.46 51.2+0.26 4.1

1.0 0.5 78.6+0.54 43.5+0.63 3.9 75.6 +0.94 56.8+0.62 3.9

15 0.5 77.9+0.73 60.4+0.42 4.6 86.5+ 0.43 723+1.21 4.6

3.0 0.5 76.5+0.53 65.6 + 0.83 3.8 69.3+0.86 45.8+0.64 3.8

3.0 1.0 70.5+0.84 67.3+0.54 4.4 76.3+0.78 41.4+0.75 4.4

3.0 15 69.5+0.57 81.6+0.96 6.1 68.7+0.76 33.6+0.58 6.1

TABLE 2: Effect of Auxinson rooting on in vitro derived shootletsof MenthaarvensisL .

S. Auxins conc. M ean per centage of Rootlets Mean No. of rootlets per M ean length of rootlets
No (mgll) formation shootlets incm

1 NAA (L0 82.6+0.86 2.9+0.48 3.3+043

2 NAA (L5 85.4+0.69 4.7+ 0.36 3.6+0.49

3  1AA (10 83.6+0.97 3.6+0.69 3.1+ 0.68

4 1AA (15) 82.7+0.36 5.4+ 0.47 4.1+ 0.48

5 IBA (1.0) 90.4+0.65 3.4+0.26 3.5+ 0.46

6 IBA (L5) 95.2+ 1.24 8.4+0.7 3.8+0.24

lant and carminative®. Mint isvaued for itsmultipur-
poseusesinthefied of pharmaceuticals, cosmeticsas
well asfor flavoring foods, beverages and tobacco.
Theplant isaromatic, stimulant and carminative. The
infusion of leaves affordsaremedy for rheumatismand
indigestion®. Mentha(Mint) wasused asmedicind herb
inancient times, but menthol crystasareused in differ-
ent pharmaceutica productsand cosmeticsas antisep-
tic, timulant andinhibitor. It givesminty flavor to vari-
ousfood productse.g. tooth pasteand mouth freshen-
ersduetoitsphysiological cooling effects.

Mentha is commonly propagated by vegetative
means. Thetechnique poses considerableloss of po-
tentid productiveplant sands. Todleviatethisand other
related problems, in many instances, thetechnique of
micropropagation isbelieved to bethebest dternative.
It offersthe potential to produce thousands, or even

millions, of plantsof thedesired cloneper annum based
on theavailable capacity. Besides, it a'so servesasa
corner stonefor future crop improvement by molecular
biotechnology. Inlinewiththis, successful effortshave
been made and encouraging results have been recorded
el sewhere on micropropagation of Mentha arvensis
has been reported by Iwao Asai et al.[® using shoot
culture and nodal explants by Chishti et a.l¥, direct
shoot regeneration fromin vitro derived inter-nodal
segments by Shasany et a.[". Shoot regeneration of
Mentha viridisusing nodal and shoot tip asexplants
was reported by Rajaand Arockiasamy®™ and Callus
productionwasreported for Mentha piperitaby Amrita
and Sharmila®, rapid multiplication protocol for six
Mentha speciesusing axillary budswas reported by
Rech and Pires®. This study describestheresults of
the study taken up for devel oping an effective, repro-
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ducibleand smpleprotocol for (a) clond multiplication
of the medicinaly and economically important plant
Mentha arvensisusing shoot tip and nodal segments
asexplantsand (b) production of isozyme marker for
Mentha arvensis for further crop improvement by
molecular biotechnology.

MATERIALSAND METHODS

Plantsof Menthaarvensis(Lamiaceae) collected
fromKoalli Hills, Sdlem, Tamil Nadu, Indiawas estab-
lishedinthe Botanica garden of Muthayammal college
of Artsand Science, Rasipuram, Tamil Nadu, India.
Young shootswere harvested and washed with running
tap water and surface sterilized in 0.05 and 0.1% mer-
curicchloridefor 2, 3and 5 min. After rinsing 3-4times
with seriledigtilled water, shoot tip, |leaves, sem nodes
andinternodeswere cut into smaller segments(0.5to
1.0cm) used astheexplants. The explantswere placed
horizontally (leavesand inter-nodal segments) aswell
asvertically (shoot tip and nodal segments) on solid
basal Murashigeand Skoog*¥ (M S) medium supple-
mented with 3% sucrose, 0.7% (w/v) agar (Hi-Media,
Mumbai) and different concentration (0.5-5.0mg/l) and
combination of BAPand Kinfor invitro shootletsre-
generation. ThepH of themediumwasadjustedto0 5.8
beforeautoclaving at 121°C for 15min. The cultures
wereincubated at 25+ 2°C under cool fluorescent light
(2250lux 12 hr/d photoperiod). For rooting, theinvitro
raised shootletsweretransferred to the 2 MS medium
augmented with different concentrationsand combina-
tionsof auxins(IAA, IBA and NAA). For hardening,
thein vitro raised plantlets were removed from cul-
ture, washed thoroughly with tap water plantedin small
polycupsfilled with sterile garden soil (3:1), covered
by unperforated polybags, and hardened for 4 weeks
inamist chamber beforetransfer tofield.

For esterase, the young leaveswere collected and
ground with pre-chilled isolation buffer (0.1M phos-
phate buffer pH 9.2) and centrifuged at 12,000 rpm for
10 min. The supernatant (extract) stored in eppendorf
tubesin freezer and subsequently used for isoenzyme
(isoesterase) analysistt. For isoesterase, the PAGE
electrophoresis (with 6% stacking gel and 8% separat-
ing gel composition) was performed by Anbalagan
method*2. After running the gel wasstained with mix-

ture of 0.2g fast blue RR salts, 2.8g of sodium
dihydrogen phosphate and 1.1 g of disodium hydrogen
phosphate, 0.03 g of a -naphthyl acetate and 150ml of
distilled water and incubated in dark for half an hour.
Thenthegd wasfixedin 7% acetic acid for 15 mini3,
Based on thebanding profileof theenzyme systemsthe
RF valuesof isoesterase were cal cul ated.

RESULTSAND DISCUSSION

The surface sterilization of Mentha arvensiswas
carried with different concentration of mercuric chlo-
ride such as0.05%. 0.1% and 0.15%for different time
duration. Among them, 0.1% mercuric chloridefor 3
min showed | ow percentage contamination and highest
(95.6 %) percentageof microbes/contaminantsfreeex-
plants. The explantstreated with 0.05% of mercuric
chloridefor 3-5min showed 50- 66% of microbesfree
explants. Theexplantstreated with 0.15%for 3-4min
obtained hundred percentagesof microbesfreeexplants
with high percentage of explants mortality, high con-
centration of mercuric chlorides|eadsthedesth of the
explants (lethd effect). Themedium (M S) augmented
with different concentrationsand combinations of cy-
tokinin was used for multiple shootsemergencefrom
the shoot tip and nodal segments. After 5 daysof in-
oculation, the budswere started for shoot proliferation
theeffect of cytokinin on shoot multiplication from shoo
tip and nodal explantsisshownin TABLE 1. Among
thedifferent concentration of cytokinin tested, highest
percentage (96.2+ 0.84) of shoot induction from shoot
tip was observed on M S medium supplemented with
1.5mg/I of BAP. In case of nodal segments, highest
percentage (94.6 + 0.63%) of shoot initiation was ob-
served on M Smediumfortified with 1.5mg/| BAP. Af-
ter 8 weeks, maximum number (81.6+0.96) of mul-
tiple shootswas obtained in shoot tip culturedon M S
medium supplemented with 3.0mg/l BAPin combina
tionwith 1.5mg/l of Kin (Figure 1. A-E). After 8weeks,
noda explantscultured on M S medium supplemented
with 0.5 mg/| BAPin combinationwith 1.5mg/l Kin
showed maximum number (72.3+ 1.21) of shootlets
per explants(TABLE 1) (Figure1. F-L). TheMSme-
dium augmented with combinationsof cytokinininduced
maximum number of multipleshootswith maximum per-
centage. Cytokinin aloneor in combinationsinduced
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multiple shoot formation wasreported by other work-
ers in Rhinacanthus nasutusi*¥, Baliospermum
axillarel*™, Solanum surattense!’® and Balio-
spermum montanumi*”8, C. asiatical*?%, Hemi-
desmus indicus and Vitex negundo L.2%23, These
resultsindicated cytokinin, played animportant rolein
induction of multipleshoot formation and werevery ef-
fectivein shoot proliferation (Figure 1. A-L).

Of thedifferent concentrationsof IBA (0.5-1.5mg/l)
tested 1.5mg/l proved to be most suitablefor root in-
ductionwith highest percentage (95.2+ 1.24) and maxi-
mum number (8.4 + 0.7) of rootlets per shoot lets
(TABLE?2) (Figure1 M). Similar effectsof IBA were
also observed in Sesbania acculeatal®, Pigeon ped®
and Vitex negundo®®. Thisisin contrast with there-
sultsof Madhavan and Balu?” on Wedelia chinensis,
wherein IBA promoted formation of multipleshoots.
After 30 daysof rooting, invitro raised plantletswere
hardened in polycups containing amixture of sterile
garden soil: sand (3:1), covered with polypropylene
bagsandirrigated with 10 x diluted M Sliquid medium.
The plants were kept in a culture room for 15 days.
90% of plantsweresuccessfully establishedin polycups
(Figure 1. N & O). After 15 daysthe polycups hard-
ened plants, weretransferred to potsand kept ingreen
house. 90% of plantswerewd | established inthegreen
house condition (Figure 1. P& Q). After one month,
the plantsweretransferred to thefield. About 80% of
plantswere established inthefield.

Mass propagation of plant speciesthroughinvitro
cultureisoneof the best and most successful examples
of commercia application of plant tissue culturetech-
nology. Recently there hasbeen much progressinthis
technology for conservation of genetic resourcesand
clona improvement(?®3Y, Rapid shoot regeneration has
been achieved with awiderange of specieswithinitial
explants being taken from normal aeria shootsof fied
grown herbaceous medicinal plant specied®*%. Inthe
present investigations, shootswereregenerated directly
from explantsof shoot tipsand noda segments of Men-
tha arvens s. Repeated subculturesof explantsonfresh
shoot proliferation medium helped to achieve continu-
ous production of healthy shoot budsand shootsét |east
through fiveto ten subculturecycles.

Thegenetic conformity test was carried out between

themother plant, invitro raised by noda segmentsand
shoot tip derived plantlets. Thenoda and shoot tip de-
rived plantletsand mother plants showed smilar band-
ing profilesand no variation between the mother and
daughter plants. Similar kind of analysiswasperformed
by Mondal et al.®*8, Merce et a.* and Johnson et
al 113162738 ith different plants, they also confirmed
the somoclonal variationsusing isozymeand protein
analysis. The use of isozymes as genetic markersas
increased dramatically over thelast decadesasit has
number of important advantages over more conven-
tional morphological markerd®. The present study
isozyme results also strengthen the application of
Isozymesasamarker in systematic and plant breeding
programme.
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