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A rapid highly efficient protocol was developed for inducing callus using different 

explants of Mimusops elengi L. (Bakul) viz., node, internode and leaves. The 

results of in vitro callus development using different explants and growth 

regulators from Mimusops elengi were studied. Explants were collected from field 

grown M. elengi plant which was in flowering stage. The highest efficiency of 

surface sterilization treatments for nodal segments (95.0 %), intermodal (92.33%) 

and leaves (85.0%) were observed when the explants surface sterilized with 

Sodium hypochlorite 4% for 20 min and subsequently treated with 0.01% HgCl2 

for 5 min. The explants were cultured on Murashige and Skoog (MS) basal 

semisolid medium with various concentrations of 2, 4-Dichloro phenoxy acetic 

acid (2, 4-D) alone and in combinations with Naphthalene acetic acid (NAA), were 

used for callus induction. All the explants showed positive response for callus 

induction. In addition to the concentration of plant growth regulator, the type of 

explant also had an effect on callus induction. Maximum response for callus 

induction was observed, when nodal segments and leaf discs inoculated on MS 

medium supplemented with 2.0 mg/l 2, 4-D and 1.5 mg/l NAA (97% and 96.33%, 

respectively). Internodal segments shows maximum callus formation (70.66%) on 

MS medium supplemented with 2.0 mg/l 2, 4-D and 1.5 mg/l NAA with good 

callus growth. In our experiment we found nodal and leaves was most suitable 

explants for in vitro callus induction and growth. MS medium supplemented with 

2, 4-D and NAA can be used for the callus induction of Mimusops elengi L. 
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INTRODUCTION 

Mimusops elengi L. belongs to the family 

Sapotaceae is native to the Western Ghat region of 

the peninsular India. This plant is called as Bakula 

in Sanskrit, Magizham in Tamil, Pikul in Thai, 

Bakul in Hindi, Munamal in Sinhalese, Kha-Yay in 

Myanmar and Bullet wood tree in English 

(Lemmens RHMJ, 2005). Apart from its medicinal 

value, plants are cultivated as an ornamental and 

fragrant flowering tree for shades around houses 

(Gami B et al., 2010). 

Preclinical studies in the past five years 

have shown that the different parts extracts prepared 

from Bakul possess antibacterial, antifungal, 

anticariogenic, free radical scavenging, 

antihyperglycemic, antineoplastic, gastroprotective, 

antinociceptive and diuretic effects, thus lending 

pharmacological support to the tree's 

ethnomedicinal uses in Ayurveda (Baliga MS et al., 

2011). Among all parts bark is extensively studies 

for its pharmacological activities and orally to cure 

diseases of gums and teeth, inbiliousness as an 

anthelmintic, stomachic and cardiotonic. Currently, 

bark extract reported for its moderate inhibitory 

activity against HIV type-1-protease (Kusumoto IT, 

1995) and leaves extracts are effective against 

Bacillus subtilis and Trichoderma viride (Ali MA et 

al., 2008). Fruits can be used as a good source of 

natural antioxidant (Boonyuen, 2009). The wood of 

this plant is economically important due to its 

strength and durability. 
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The natural vegetation of M. elengi is 

negligible, because seeds of most species within 

Sapotaceae are reported to be short-lived in open 

storage at room temperature, and were thought to be 

recalcitrant (Boonyuen C et al., 2009) seeds if 

remained on plant then they lose their viability. 

Traditionally, propagation of this plant is 

done by using seeds or cuttings (Lemmens RHMJ, 

2005). However, these traditional methods are not 

efficient when it comes to a large scale propagation 

of this plant. Plant tissue culture is a potent tool 

which serves as an alternative to conventional 

method of vegetative propagation and as an 

effective way of plant multiplication for 

economically important plants (Hussey G, 1986). 

Although some in vitro research work is 

done on micropropagation and phytochemical 

analysis of leaves, stem, bark and fruits of M. elengi 

to discover valuable secondary metabolites for 

antimicrobial, antifungal and antioxidant properties; 

but so far in vitro initiation and callus induction 

protocol for this plant are not yet developed. The 

fact is that the M. elengi plants is a very useful, 

medicinally important and have a potential for its 

commercial exploitation. In order to search an 

alternative to leaves, stem, bark and fruit, there is a 

need to establish reliable protocol of callus 

induction for this plant. The aim of the present 

study was to develop and find out suitable explants 

for callus culture by using nutrient medium 

supplemented with different concentration and 

combination of different growth regulators. 

 

MATERIAL AND METHODS 

Plant material: Experimental plants of Mimusops 

elengi were selected from well-established nursery 

maintained at nakshatra garden in VSBT College of 

Agriculture Biotechnology, Baramati, dist-Pune. 

Shoots and leaves were collected from the mother 

plants in the month of November and kept in glass 

bottles containing tap water to prevent wilting until 

they were processed in the laboratory. Leaves, 

nodes and internodes were trimmed to desired size 

and washed thoroughly under tap water to reduce 

the dust and surface contaminants. These explants 

were then used for surface sterilization and 

establishment of in vitro cultures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Media preparation: AR grade chemicals (HiMedia 

Company) were used for making Murashige and 

Skoog’s (MS) (1962) medium. The stock solutions 

of MS medium, 2, 4-D, NAA and vitamins were 

prepared in advance before media preparation. The 

MS media supplemented with different 

concentrations of 2, 4-D alone and in combinations 

with NAA was prepared.  Total 25 different 

concentrations of MS media were prepared. 3% 

sucrose and 0.8% agar was used as carbon source 

and gelling agent respectively. The pH of medium 

was adjusted to 5.8 before autoclaving. The 40 ml 

medium was dispensed in each glass jars and 

sterilized at 1210C and 15 pounds of pressure per 

square inch for 20 minute, using an autoclave. The 

stock solutions of 2% ascorbic acid, 70% alcohol, 

1% Savlon, sodium hypochlorite (2% and 4%), and 

mercuric chloride (0.01% and 0.1%) were also 

prepared before explant surface sterilization 

procedure. 

Pretreatment of explant: To avoid exudates of 

phenolic compounds this leads to oxidative 

browning of explants and nutrient medium, the 

explants were treated with a mixture of 2% ascorbic 

acid for 45 minutes with vigorous shaking on rotary 

shaker. After the pretreatment these explants were 

washed using sterilized distilled water for three 

times. 

Figure 1: Selection of plant material for callus induction (a) Fresh leaves. and (b) Young node and internode. 

a) b) 
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Surface sterilization of explant: To achieve 

maximum survival response the experiment was 

conducted by treating nodal, intermodal and leaf 

explants with 1% Savlon, 70% ethyl alcohol and 

different concentrations of sodium hypochlorite 

(2% and 4%) for 20 minutes and mercuric chloride 

(0.01%, and 0.1%) for 5 minutes, respectively. 

After the surface sterilization these explants were 

rinsed using sterilized distilled water for 3 times to 

remove all the traces of sterilants from surface of 

explant. 

Inoculation of explants: The surface sterilized 

explants were then kept on sterilized filter paper for 

blotting to remove excess water from surface of 

explant. The terminal dead tissues were removed by 

sharp cutting. The nodal and intermodal segments 

inoculated vertically and leaf discs approximately 5 

mm2 sizes inoculated horizontally on callus 

induction medium. Explants were inoculated on MS 

medium supplemented with different concentrations 

of 2, 4-D and NAA either singly or in combinations. 

Culture conditions: The explants inoculated on 

MS medium supplemented with different 

concentrations and combination of plant growth 

regulators were then incubated in growth room. The 

temperature was maintained at 26 ± 2 0C using air-

conditioner. The photoperiod of 12 hour light and 

12 hours dark cycle was maintained throughout 

experiment. The 1500 lux light was provided by 40 

wt. Cool and white fluorescent tubes (Philips). Per 

cent efficiency and growth of inoculated explants 

was recorded for each 2 days of interval.  

Statistical analysis: The experiments were repeated 

three times with similar trends of results using 

completely randomized design (Gomez and Gomez, 

1984). The significance of treatment effects on 

various parameters was determined using analysis 

of variance (ANOVA) at 5% probability level. 

 

RESULTS AND DISCUSSION 

Influence of explants: 

The plant which was maintained in the 

nursery provided a good source of explants 

throughout the completion of research work. Also 

the explants, obtained from nursery found to be 

easy to surface sterilize than field grown plants in 

terms of the major problem of contamination. The 

purpose of this experiment was to determine not just 

what surface sterilization agents worked best among 

the ones that were employed, but also at what 

concentrations those agents could be said to work 

best (Daud NH, 2012). The 100% contamination of 

nodal, internodal segments and leaf discs inoculated 

on MS medium could be attributed to endophytic 

fungus. Similar results were observed by Bhore et 

al. (2011) during micropropagation of M. elengi L. 

The best sterilization procedure for all 

explants (leaves discs, nodal and internodal 

segments) was achieved when 1% Savlon (outside 

the laminar-10 minutes) and 70% of ethanol (inside 

the laminar-45 seconds) were utilized, respectively. 

Further, these explants are treated with different 

concentrations of sodium hypochlorite and HgCl2. It 

was observed that all the explants treated with 4% 

Sodium hypochlorite for 20 minutes and 

subsequently with 0.01 % HgCl2 for 5 minutes gave 

maximum per cent efficiency of sterilized viable 

explants (Table-1), Similar suggestions were 

observed by Gami et al. (2010) in in vitro seed 

germination of M. elengi L. The highest efficiency 

(95%) was recorded in nodal explants in terms of 

viable and sterile cultures. 

Influence of plant growth regulators: 

Node, internode and leaf disc and remained 

green and fresh upto 4 weeks but failed to induce a 

callus on MS basal medium without 2, 4-D. MS 

medium supplemented with different combination 

of auxin was found to be the best to induce callus 

and support growth during incubation period 

Gopitha et al., 2010). Different types of callus with 

different characteristics were developed from the 

inoculated explants of M. elengi (Table 2, 3 and 4).  

MS basal medium was not able to induce a 

callus from cultured explants, but 2, 4-D at >0.1 

mg/l induced callus biomass (0.14 g to 0.23 g on 

fresh weight basis), and thus it was used in 

combination with NAA. However, the production of 

in vitro callus is the result of the interaction of 

environmental conditions and the genotype of the 

cultured plant cells. Type and concentration of 

growth regulator present in medium directly affect 

the nature, colour and biochemical composition of 

callus (Skoog and Miller, 1957). Generally, callus 

was formed after 13 days of incubation from this 

species. Compact and friable type of callus with 

different colors (white, yellow, whitish yellow and 

green) was observed in all type of explants after 4 

weeks of incubation. Results of per cent explants 

response, colour, fresh weight and degree of callus 

formation from nodal, intermodal and leaves are 

shown in Tables-2, 3 and 4, respectively. A better 

response for callus induction was observed from 

nodal and internodal segments as compared to leaf 

disc explants. Maximum response (97%) of nodal 

explants was obtained when inoculated on MS  
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Table-1: Influence of surface sterilants on different explants of M. elengi 

 

*Values in parenthesis are transformed values 

 

 

medium supplemented with 2.0 mg/l 2, 4-D and 1.5 

mg/l NAA (Table-2). Fragile, white yellowish 

callus with average fresh weight of 1.98 g was 

observed (Fig-2). Internodal segments form white 

yellowish callus on same medium with 70.66% 

response (Table-3, Fig-3). Earlier reports of Gami 

et. al (2010), suggest that 2, 4-D at concentrations 

>0.1 mg/l are effective for callus induction from 

young nodes of M. elengi in combinations with 

NAA. 

Callus initiation occurred from the cut ends 

of the explants during 4 weeks of culture in most of 

the leaf explants. The leaves disc when inoculated 

on MS media supplemented with 2, 4-D (2 mg/l) 

and NAA (1.5 mg/l) gave maximum response of 

96.33% with massive white yellowish compact 

callus (Table-4, Fig-4).  

The callusing response was not observed 

when all explants were inoculated on MS medium 

supplemented only with NAA (0.5 mg/l- 2.0 mg/l).  

Conclusion: 

On the basis of the data obtained in the 

present investigation, conclusion can be made that 

the effective surface sterilization was found to be a 

treatment with 1% Savlon for 10 min followed by 

70% ethanol for 45 seconds and 20 min treatment 

with 4% Sodium hypochlorite and a subsequent 

treatment with 0.01% HgCl2 for 5 min followed by 

3 rinses with sterile water. On comparing growth 

response of different explants, nodal segments are 

the most suitable explants for the callus induction of 

M. elengi. It was observed that, MS medium 

containing 2 mg/l 2, 4-D and 1.5 mg/l NAA shows 

good growth of callus in nodal segments and leaf 

disc explants. 
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Explant 

Treatment 

% efficiency 
NaOCl HgCl2 

Node 

4% 0.01% 
95.00 

(77.09) 

2% 0.01% 
10.00 

(18.41) 

-- 0.1% 
0.00 

(0.00) 

Internode 

4% 0.01% 
92.33 

(73.90) 

2% 0.01% 
35.66 

(36.64) 

-- 0.1% 
8.33 

(16.76) 

Leaf disc 

4% 0.01% 
85.00 

(67.19) 

2% 0.01% 
23.00 

(28.64) 

-- 0.1% 
14.00 

(21.95) 

CD
0.05

  
1.99 

(1.57) 
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Table: 2 Effect of 2, 4-D and NAA on callus induction from node of Mimusops elengi L. 

 

Sr.N

o. 

 

MS Medium PGR (mgs/lit) Explant 

response 

(%) 

Degree of 

callus 

formation 

Callus 

Type 

Callus 

Color 

Av. 

Fresh Wt (g) 
2,4-D NAA 

1 0.0 - 
0.00 

(0.00) 
- - - 0.000 

2 0.5 - 
20.33 

(26.78) 
+ C W 0.087 

3 1.0 - 
46.33 

(42.87) 
+ C W 0.120 

4 1.5 - 
65.00 

(53.70) 
+ C W 0.140 

5 2.0 - 
64.66 

(53.50) 
++ F WY 0.240 

6 - 0.5 
0.00 

(0.00) 
- - - 0.000 

7 - 1.0 
0.00 

(0.00) 
- - - 0.000 

8 - 1.5 
0.00 

(0.00) 
- - - 0.000 

9 - 2.0 
0.00 

(0.00) 
- - - 0.000 

10 0.5 0.5 
31.00 

(33.81) 
+ F WY 0.307 

11 0.5 1.0 
60.66 

(51.13) 
+ 

C 

 
W 0.437 

12 0.5 1.5 
41.66 

(40.18) 
+ C W 0.497 

13 0.5 2.0 
45.33 

(42.30) 
+ C W 0.490 

14 1.0 0.5 
61.00 

(51.33) 
++ F WY 0.543 

15 1.0 1.0 
64.66 

(53.50) 
++ F WY 0.577 

16 1.0 1.5 
45.00 

(42.11) 
+ C W 0.593 

17 1.0 2.0 
42.66 

(40.76) 
+ C W 0.617 

18 1.5 0.5 
65.33 

(53.90) 
+ C W 0.643 

19 1.5 1.0 
45.00 

(42.11) 
+ C W 0.697 

20 1.5 1.5 
54.33 

(47.46) 
++ F WY 0.917 

21 1.5 2.0 
65.33 

(53.90) 
+ F W 1.093 

22 2.0 0.5 
68.66 

(55.93) 
++ F WY 1.317 

23 2.0 1.0 
73.33 

(58.88) 
++ F WY 1.677 

24 2.0 1.5 
97.00 

(80.08) 
+++ F WY 1.983 

25 2.0 2.0 
81.00 

(64.13) 
+++ F WY 1.467 

 CD
0.05

  
1.65 

(1.13) 
   0.129 

*Values in parenthesis are transformed values  

C- Compact, F-Fragile, W-Whitish, WY-Whitish Yellow, - No Callus, + Poor Callus, ++ Moderate Callus, +++Massive Callus. 
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Table: 3 Effect of 2, 4-D and NAA on callus induction from internode of Mimusops elengi L. 

 

Sr. No. 

 

MS Medium PGR (mgs/lit) Explant 

response 

(%) 

Degree of 

callus 

formation 

Callus 

Type 

Callus 

Color 

Av. 

Fresh Wt (g) 

2,4-D NAA 

1 0.0 0.0 0.00 

(0.00) 

- - - 
0.000 

2 0.5 0.0 31.33 

(34.02) 

+ C W 
0.147 

3 1.0 0.0 40.00 

(39.21) 

+ C W 
0.150 

4 1.5 0.0 26.00 

(30.64) 

+ C W 
0.233 

5 2.0 0.0 44.00 

(41.53) 

+ C W 
0.233 

6 0.0 0.5 0.00 

(0.00) 

- - - 
0.000 

7 0.0 1.0 0.00 

(0.00) 

- - - 
0.000 

8 0.0 1.5 0.00 

(0.00) 

- - - 
0.000 

9 0.0 2.0 0.00 

(0.00) 

- - - 
0.000 

10 0.5 0.5 35.33 

(36.45) 

+ C W 
0.363 

11 0.5 1.0 53.66 

(47.08) 

+ C W 
0.453 

12 0.5 1.5 39.33 

(38.82) 

+ C W 
0.467 

13 0.5 2.0 41.33 

(39.99) 

+ C W 
0.500 

14 1.0 0.5 43.66 

(41.34) 

+ C W 
0.600 

15 1.0 1.0 35.33 

(36.45) 

+ C W 
0.667 

16 1.0 1.5 44.66 

(41.92) 

+ C W 
0.700 

17 1.0 2.0 34.00 

(35.25) 

+ C W 
0.767 

18 1.5 0.5 33.33 

(35.65) 

+ C W 
0.733 

19 1.5 1.0 44.66 

(41.92) 

+ C W 
0.683 

20 1.5 1.5 56.33 

(48.62) 

++ F WY 
0.833 

21 1.5 2.0 49.33 

(44.60) 

++ F W 
1.133 

22 2.0 0.5 54.00 

(47.27) 

++ F WY 
1.167 

23 2.0 1.0 65.66 

(54.11) 

+++ F WY 
1.537 

24 2.0 1.5 70.66 

(57.18) 

+++ F WY 
1.967 

25 2.0 2.0 66.66 

(54.71) 

+++ F WY 
1.700 

 CD
0.05

  1.74 

(1.03) 

   0.168 

*Values in parenthesis are transformed values 

C- Compact, F-Fragile, W-Whitish, WY-Whitish Yellow, - No Callus, + Poor Callus, ++ Moderate Callus, +++Massive Callus. 
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Table: 4 Effect of 2, 4-D and NAA on callus induction from leaves of Mimusops elengi L. 

  

Sr. No. 

 

MS Medium 

PGR(mgs/lit) 

Explant 

response 

(%) 

Degree of 

callus 

formation 

Callus 

Type 

Callus 

Color 

Av. 

Fresh Wt (g) 

2, 4-D NAA 

1 0.0 0.0 0.00 

(0.00) 

- - - 
0.000 

2 0.5 0.0 21.00 

(27.26) 

- - - 
0.090 

3 1.0 0.0 45.33 

(42.30) 

+ C W 
0.130 

4 1.5 0.0 55.66 

(48.23) 

+ C W 
0.200 

5 2.0 0.0 61.66 

(51.72) 

+ C W 
0.257 

6 0.0 0.5 0.00 

(0.00) 

- - - 
0.000 

7 0.0 1.0 0.00 

(0.00) 

- - - 
0.000 

8 0.0 1.5 0.00 

(0.00) 

- - - 
0.000 

9 0.0 2.0 0.00 

(0.00) 

- - - 
0.000 

10 0.5 0.5 48.00 

(43.83) 

+ C W 
0.303 

11 0.5 1.0 61.33 

(51.53) 

+ C W 
0.333 

12 0.5 1.5 43.33 

(41.15) 

+ C W 
0.360 

13 0.5 2.0 47.00 

(43.83) 

+ C W 
0.400 

14 1.0 0.5 65.00 

(53.70) 

+ C W 
0.533 

15 1.0 1.0 70.00 

(56.76) 

+ C W 
0.497 

16 1.0 1.5 34.33 

(35.85) 

+ C W 
0.500 

17 1.0 2.0 38.66 

(38.43) 

+ C W 
0.533 

18 1.5 0.5 65.00 

(53.70) 

+ C W 
0.633 

19 1.5 1.0 45.00 

(42.11) 

+ C W 
0.833 

20 1.5 1.5 53.33 

(46.89) 

+ C W 
0.833 

21 1.5 2.0 63.66 

(52.91) 

+ C W 
0.967 

22 2.0 0.5 60.33 

(50.94) 

+ C W 
1.367 

23 2.0 1.0 71.00 

(57.40) 

+++ C W 
1.433 

24 2.0 1.5 96.33 

(78.95) 

+++ C W 
1.733 

25 2.0 2.0 85.33 

(67.45) 

+++ C W 
1.600 

 CD
0.05

  1.68 

(1.06) 

   0.193 

*Values in parenthesis are transformed values 

C- Compact, F-Fragile, W-Whitish, WY-Whitish Yellow, - No Callus, + Poor Callus, ++ Moderate Callus, +++Massive 

Callus. 
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