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ABSTRACT 

Adventitious bud regeneration from internode explants of Mentha viridis L. 
was achieved shoots from nodal segments grown in vitro, were cut in to pieces 
and uses as sources of explants.  Organogenesis was induced from internodal 
explants cultured on Murashige and Skoog (MS) medium containing different 
combinations of 6, Benzylaminopurine (BAP) and Kn under 16 hr photoperiod 
and at a temperature of 22 ±2 Co.  The types of explants markedly influenced 
organogenesis and growth of the regenerated shoots.  The regeneration 
frequencies were high in intermodal explants.  The percentage of responsive in 
internodal explants producing from 20 to more than 91.  BAP 3.5 mg/l induced 
the highest regeneration rate 91% and also get results of KN 3mg/l, 
regeneration rate 81 after 20d of culture.  Yielding 36.7±1.14 shoots per 
responsive internode explants.  The regenerated shoots from the best 
induction treatment were transferred to a fresh medium without plant growth 
regulators for 30d.  Finally the elongated shoots were separated and 
transferred on to MS medium supplemented with (IBA, 1.5 mg/l).  Rooted 
plantlets (90%) were successfully transferred to soil in cups with an 80% 
survival rate.  

INTRODUCTION: Mentha viridis L. which belongs to the 
family labiateae is commonly known as spearmint and 
in India as “Pudina” 1.  The leaves are well recognized 
for making an herbal tea and for using in the 
preparation of folk medicine 2, 3.  A tea made from the 
leaves has traditionally been used in the treatment of 
fevers, headaches, digestive disorders and various 
minor ailments.  The herb is antiemetic, antispasmodic, 
carminative, diuretic, restorative, stimulant and 
stomachic.  

Derived spearmint oils are used for the manufacture of 
food confectioneries and pharmaceuticals 4.  The plant 
is known to be endowed with variety of biological 
properties due to the high content of secondary 
metabolites 5. It was found anti-allergic 6, anti-oxidant 

7, anti-okateket 4, anti-cytotoxic 8 and chemo-
preventive 9. The essential oil in the leaves are 
antiseptic, though it is toxic large doses. Both the 
essential oil and the stems are used in folk remedies 
for cancer.  A poultice prepared from the leaves in said 
to remedy tumors.   

In the present communication, a reliable and 
reproducible protocol for in vitro plant regeneration 
from internodal explants. This can be exploited to raise 
transgenic plants using vector-mediated/direct gene 
delivery approaches. 

MATERIAL AND METHODS:  

Plant Material and Sterilization: Two months old 
potted plants of Mentha viridis L. were obtained from 
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Mannuthi Agriculture University, Kerala.  Explants 
consisting of 3-4 cm long stem segments containing 
three auxiliary buds were cultured.  The explants were 
collected from young non-lignified branches were 
pretreated with Tepol (5% V/V) for 5 min, surface 
sterilized with 70% ethanol for 1 min. Immersed in 
commercial bleach containing 0.1% mercuric chloride, 
and wash thoroughly 3-4 times in a sterile double 
distilled water to remove traces of mercuric chloride.  
They were aseptically cultured for 30d in 20ml glass 
tubes containing MS medium supplemented with 5 g/l-

1 sucrose, pH 5.6 and incubated in a growth room at 
27±2Co with 14 hrs photoperiod (116µmolm-2s-1 
photosynthetic photon flex density PPFD, from white 
fluorescent lights) as previously stated 10. 

Induction of shoots and roots:  Internode segments 
from shoots of 4-wk-old in vitro- established nodal 
segments. Each internode cultured in glass tubes 
containing 5ml basal medium of identical composition.  
But supplemented with Benzyamino purine (BAP: 2.5, 
3.0, 3.5 & 4.0 mg/l) or Kinetin (KN: 2.5, 3.0, 3.5 & 4.0 
mg/l). The elongated shoots were transferred to 
rooting medium ranging from (IBA, 0.5, 1.0, 1.5 & 2.0 
mg/l) or IAA, 0.5, 1.0, 1.5 & 2.0 mg/l).  Rooted plantlets 

were transferred to cups containing sterile sand, red 
soil and manure (1:1:1) and maintain 85-90% humidity.  
Subsequently the plantlets were transferred to green-
house after one month and planted in the soil. 

Statistical Analysis: Each treatment consisted of 15 
explants, and the experiment was repeated three 
times.  The explants were arranged randomly on the 
shelves in the growth room.  The results presented are 
the means of the replications with the standard error 
(±SE).  The number of shoots is presented as the mean 
number of shoots regenerated per morphogenic 
explants.  Regeneration rate is expressed as the above 
percentage of internodes that differentiated shoots 
over total number of internodes. 

RESULTS AND DISCUSSION: Preliminary studies proved 
that internodel explants culture in MS medium 
individually supplemented with both BAP and KN 
showed remarkable response.  Among cytokines, 3.5 
mg/l BAP responds well compared to KN in medium for 
shoot proliferation (See Table 1).  The maximum 
induction of multiple shoots (36.7±1.14) was achieved 
from medium supplemented with 3.5 mg/l BAP,  2 to 3 
weeks after incubation, with an average shoot length 
8.96±0.45Cm (Figure 1).   

TABLE 1: EFFECT OF DIFFERENT CONCENTRATIONS OF BAP AND KIN IN MS MEDIUM FOR MULTIPLE SHOOT INDUCTION FROM 
INTERNODAL EXPLANTS OF MENTHA VIRIDIS L. 

PGR mg/l Frequency (%) No. of shoots/ explants Shoot length / explants (cm) 

BAP    

1.5 28 12.67±3.35 1.93 ±0.38 

2.0 39 16.73±2.55 2.49±0.33 

2.5 46 23.00±2.90 3.25±0.37 

3.0 75 30.87±2.61 6.79±1.14 

3.5 91 36.07±1.14 8.96±0.45 

4.0 48 21.53±2.13 4.07±0.69 

KIN    

1.5 34 10.80±2.21 1.95±0.28 

2.0 53 20.73±2.60 2.56±0.41 

2.5 46 22.80±2.11 4.06±0.72 

3.0 81 30.27±2.22 7.58±0.49 

3.5 64 22.60±3.02 3.15±0.31 

15 explants and culture were maintained in each treatment and data (SE) were recorded up to six weeks of culture 

Among the concentrations tested the best response 
was noticed with 3.5 mg/l BAP. Normally, other species 
Mentha spp. shows good response towards plant 
regeneration is MS medium in the presence of BAP 
combine with auxins as reported by various author 11, 

12.  After 3 to 4 weeks, when regenerated shoots 
reached a length of more than 11 cm, they were 
transferred in to MS medium containing IBA or IAA 

(table 2).  In cultures, the shoots were inoculated on 
auxins supplemented medium, where as root 
primordia emerged from the shoot base on first week 
of culture on auxins-suplemented medium. Maximum 
root lengths (2.65±0.67) were produced from IBA at 
1.5 mg/l (Fig. 1d). 
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TABLE 2. EFFECT OF DIFFERENT CONCENTRATIONS OF IBA AND 
IAA IN MS MEDIUM FOR ROOT INDUCTION FROM SHOOTS OF 
MENTHA VIRIDIS L. 

PGR mg/l Frequency (%) Root length (cm) 

IBA   

0.5 72 1.84 ±0.30 

1.0 84 2.08±0.54 

1.5 94 2.65±0.67 

2.0 75 1.50±0.23 

IAA   

0.5 51 1.35±0.16 

1.0 63 1.87±0.30 

1.5 77 2.46±0.34 

2.0 44 1.29±0.21 

15 cultures were maintained in each treatment and data (SE) 
were recorded up to four weeks of culture 

For acclimatization, plantlets were removed from 
rooting medium after three weeks of incubation and 
transferred to cups containing sterilized substrate 
made of sand, red soil and manure in the ratio of 1:1:1.  
The plants were maintain humidity and were kept 
under culture room conditions for one week.  After 
three weeks, the plantlets were transferred to 
greenhouse under shade until growth was observed.  
Then they were planted under normal garden 
conditions (Fig. 1e). 

 
FIGURE 1: ADVENTITIOUS SHOOTING RESPONSE OF MENTHA 
VIRIDIS (A) SHOOT INITIATION FROM INTERNODE WITH BAP (3.5 
MG/L),(B) MAXIMUM NUMBER OF MULTIPLE SHOOT 
INDUCTION, (C) SHOOT ELONGATION, (D) ROOTED PLANTLET, (E) 
HARDENED PLANTLET 

CONCLUSION: Direct shoot multiplication is preferred 
for generating true-to-type plants than callus 
regeneration.  This study supports the rapid 
multiplication of these useful medicinal plants by In 
vitro conditions.  This report provides a simple protocol 
for the micro propagation of Mentha viridis. Shoots 
can be easily derived from internode cultures on BAP 
containing medium and subsequently rooted on IBA 
containing medium.  The efficiency of the system could 
be improved to give rise to more shoots proliferation.  
This approach offers a means for producing identical 
plantlets form internode explants of Mentha viridis. 
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