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Abstract 
Large-scale micropropagation of Scoparia dulcis was achieved on Murashige and skoog (MS) medium 
supplemented with 2, 4-dichloro phenoxy acetic acid and 6-benzylamino purine (1.5 mg/L each) which was 
essential for culture establishment and callusing. The maximum numbers of shoots were produced in the 
combination of BAP and IAA (1.5 mg/L each). Multiple shoot proliferation was achieved through five 
subcultures of the isolated shoots without any decline. Transfer of shoots (4-5 cm) in to MS solid and liquid 
medium favoured rooting in 4 weeks and rooted plants (9 cm) were hardened and established (70-85%). 
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Introduction 
Scoparia dulcis L. (Scrophulariacae), known as a  
folk-medicinal plant (commonly known as Broomweed, 
Sweetbroom and Vassourinha etc), has been used as a 
remedy for diabetes mellitus in India (Satyanarayana, 
1969) and for hypertension in Taiwan (Chow et al., 
1974). It is used for the treatment of respiratory problem, 
fever, external wound, lower blood sugar, blood 
pressure, urinary tract disease and insect bites. Further, 
the phytochemicals have anticancerous and antiviral 
properties. It has been medically used for the treatment 
of human illness and antitumor activity (Nishino et al., 
1993). From Indian S. dulcis, an antidiabetic compound 
named amellin was isolated and characterized by Nath 
(1943).  
 
Scoparia dulcis is a perennial herb widely distributed in 
tropical and subtropical regions. In these regions, the 
fresh or dried plant has traditionally been used as one of 
remedies for stomach troubles, hypertension, diabetes, 
inflammation, bronchitis, hemorrhoids and hepatosis and 
as an analgesic and antipyretic (Freire et al., 1993; 
Hayashi et al., 1993). A number of different principles 
include Scoparic acid A, Scoparic acid B, (Hayashi et al., 
1993), Scopadulcic acid A and B, Scopadulciol, (Hayashi 
et al., 1991) and Scopadulin (Hayashi et al., 1990) that 
have been identified as contributor to the observed 
medicinal effect of the plant. These compounds were 
found to possess various biological activities such as 
inhibitor against replication of herpes simplex virus, 
gastric H+, K+ ATPase activator and antitumor promoting 
activity etc (Hayashi et al., 1991). This plant also 
reported for the production of several biologically active 
compounds (Hayashi et al., 1997), Flavonoids (Ramesh 
et al., 1979) and Triterpenoids (Mahato et al., 1981). 
 

An antidiabetic agent could exert a beneficial effect in the 
diabetic situation by enhancing insulin secretion and/or 
by improving/mimicking insulin action. Administration of 
S. dulcis to streptozotocin diabetic rats led to reduction in 
blood glucose (Latha and Pari, 2003). Many studies 
reported that this plant phytochemical constituents 
posses anticancerous, antitumorous, antileukemic and 
antiviral (including HIV) properties. Tissue culture 
techniques have paved way for rapid multiplication of 
plants and its useful where the quality of planting 
material is required on large scale and in a short period 
of time. This study was aimed to reproduce a protocol for 
rapid multiplication of S. dulcis via somatic 
embryogenesis, using leaf and nodal explants. 
 
Materials and methods 
Plant collection: Scoparia dulcis plants were collected 
from Anna Medicinal Farm, at Arumbakkam, Chennai, 
India.  
 
Micropropagation and plant regeneration 
After trimming of the larger leaves of S. dulcis, the shoot 
material was cut into pieces (2-3 cm). They were washed 
in running tap water and surface sterilized by immersing 
in a solution of commercial bleach (4% sodium hypo 
chlorite) followed by immersion for 2-4 min in a solution 
of mercuric chloride (0.1% w/v). The explants were finally 
washed 3-4 times with sterile distilled water and cut into 
pieces (0.2-2.0 cm long) and aseptically inoculated on 
MS medium with 3% sucrose, myo-inositol (100 mg w/v) 
and 0.8% agar (Himedia India). MS solid medium 
incorporated with various concentration of different 
auxins such as 3-indol acetic acid (IAA 0.5-5.0 mg/L),  
3-indolbutric acid (IBA), naphthalene acetic acid  (NAA 
0.5-2.5 mg/L), 2,4-dichloro phenoxy acetic acid (2,4-D) 
individually or in combination with cytokinins such as  
6-benzylamino purine (BAP 0.5-5.0 mg/L).  
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The pH of the medium was adjusted to 5.8 before adding 
agar. Culture tubes and conical flasks were sealed using 
cotton plugs. The medium was sterilized by autoclaving 
at 120oC for 20 min. All the culture tubes were 
maintained at 25 ± 2oC with 55/5 RH in a culture room 
provided with 16/8 hr light/dark period (light intensity of 
2000 lux, provided by cool white fluorescent tube, Philips 
India). The number of explants producing callus was 
recorded for four weeks after culture initiation. Each 
explants was repeated five times. Regenerated callus 
from the above was used for shoot initiation. MS basal 
medium supplemented with IAA and BAP (0.5-2.5 mg/L 
each) was used for shoot initiation. The number of 
shoots produced from the callus was counted after 6-8 
weeks culture.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Well developed shoots were transferred to rooting media 
containing ½ strength MS media with different 
concentration of α-naphthalene acetic acid (NAA 0.5-2.5 
mg/L) for root induction, both agar-gelled and liquid 
media with coir, after rooted plantlets were transferred to 
plastic cups in a vermiculate and red soil (3:1) mix for 
two weeks before transferring to the glass house 
condition. 
 
Statistical analysis 
Statistical analysis was performed on the results of each 
experiment and data were compared using analysis of 
variable and a least significant difference was calculated 
using Duncan’s multiple range test. 
 

Table 1. Effect of different plant growth hormones on callus formation from leaf and node explants of S. dulcis. 
Hormone 

(mg/L) Explants Callus formation (%) 
IAA NAA 2,4-D BAP KIN 

0.5 Leaf 
Node 

00.0  0.0 
00.0  0.0 

20.0  1.00 

00.0  0.0 
57.3  2.86 

38.2  1.91 
00.0  0.0 
4.0  0.2 

00.0  0.0 
00.0  0.0 

1.0 
 

Leaf 
Node 

12.5  0.62 
4.5  0.22 

28.2  1.41 
12.0  0.6 

67.7  3.38 
49.3  2.46 

05.5  0.27 
8.2  0.41 

04.0  0.2 
6.0  0.3 

1.5 Leaf 
Node 

22.6  1.13 

15.3  0.76 
34.3  1.71 

18.4  0.92 
80.2  4.01 

54.6  2.73 
12.0  0.6 

12.5  0.62 
14.2  0.71 

15.5  0.77 

2.0 Leaf 
Node 

38.2  1.91 

28.7  1.43 
39.6  1.98 

23.2  1.16 
74.0  3.7 

42.0  2.1 
22.0  1.1 

20.2  1.01 
22.0  1.1 

26.0  1.3 

2.5 Leaf 
Node 

34.7  1.73 

26.2  1.31 
26.7  1.33 

18.0  0.9 
43.8  2.19 

30.2  1.51 
16.0  0.8 

8.6  0.43 
08.5  0.43 

13.0  0.65 
All the values are means of three replicates. Columns with the same letters are not significant at p = 0.01 level. 
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Fig. 1. Micropropagation of S. dulcis. 

1a and b: Induction and growth of callus from leaf explant; c: Callus from node explants; d: Shoots formation from leaf 
callus; e: Multiple shoot induction from leaf callus; f: Root induction from liquid medium; g: Rooting of regenerated 
shoots in solid medium; h: Well developed micropropagated plants; i: In vitro flowering; j: Rooted shoots in liquid 
media with coir; k:-Rooted plants before hardening; l: Plantlet established in vermiculite and red soil (3:1). 
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Results and discussion 
The leaf and node explants of S. dulcis were inoculated 
in MS medium supplemented with auxins and cytokinins 
for the callus induction.  It was observed that 2,4-D (1.5 
mg/l each) induced highest callus production (80.2%) in 
leaf explants nodes (54.6%) compared to IAA, NAA, BAP 
and KIN treatment (Table 1; Fig.1a, b and c). The callus 
derived from both the explants viz. Leaflet and nodes 
were investigated for their multiple shoot formation 
potential on MS basal salts with BAP alone or 
combination with auxins (Table 2). Callus, when 
transferred to MS medium containing BAP, IAA and 
NAA. The highest percentage of shoot formation (93.3%) 
was observed in leaf callus supplemented with IAA and 
BAP (1.5 mg/L each), whereas, internodes showed 
79.7% of multiple shoots (Table 2; Fig.1d and e). 
Although exogenous supply of cytokinin was essential 
and sufficient to induce multiple shoot formation. The 
shoots were transferred to the root induction medium 
containing ½ strength MS medium with NAA (0.5-2.5 
mg/L) (Table 3). About 90% of shoots produced with  
well-developed roots within three weeks on half strength 
MS basal medium with 30% sucrose and NAA (1.0 
mg/L). The rooted shoots were transferred to plastic cups 
with vermiculate and red soil (3:1) and it was found that 
85% of plantlets survived this transfer. In conclusion, we 
have developed an efficient method for shoot 
regeneration from callus derived from leaf and inter node 
explants of S. dulcis.  
 
Conclusion 
Micropropagation of Scoparia dulcis was achieved on 
MS medium supplemented with 2, 4-dichloro phenoxy 
acetic acid and 6-benzylamino purine. The maximum 
numbers of shoots were produced in the combination of 
BAP and IAA. Multiple shoot proliferation was achieved 
through five subcultures of the isolated shoots without 
any decline. Transfer of shoots (4-5 cm) in to MS solid 
and liquid medium favoured rooting in 4 weeks and 
rooted plants (9 cm) were hardened and established (70-
85%). To conclude, the development of regeneration 
protocols for medicinally important species will facilitate 
access to natural and induced variations in near future. 
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Table 3. Effect of different hormones on root formation of S. dulcis. 
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(mg/L) 
Root induction 
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roots 

Root length  
(cm) 
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½ MS + NAA (0.5) 
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Table 2. Effect of different concentration and combination of 
growth regulators on the multiplication of shoot after 

five weeks of culture. 
Plant growth hormones 

(mg/L) 
Frequency of shoot 

formation (%) 
BAP IAA NAA Leaf callus Node callus 

0 
0.5 
1.0 
1.5 
2.0 
2.5 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0.0 ± 0.0 
36.0 ± 1.5 
48.4 ± 1.1 
56.2 ± 1.1 
63.0 ± 1.5 
51.8 ± 1.2 

0.0 ± 0.0 
31.4 ± 1.5 
39.1 ± 2.0 
42.0 ± 15                         
48.4 ± 0.5 
40.0 ± 1.5 

0.5 
1.0 
1.5 
2.0 
2.5 

0.5 
1.0 
1.5 
2.0 
2.5 

0 
0 
0 
0 
0 

42.2 ± 1.0 
72.8 ± 1.5 
93.3 ± 1.7 
85.4 ± 2.6 
70.5 ± 2.5 

35.1 ± 1.5 
58.7 ± 1.5 
79.7 ± 2.0 
74.2 ± 1.5 
68.3 ± 1.5 

0.5 
1.0 
1.5 
2.0 
2.5 

0 
0 
0 
0 
0 

0.5 
1.0 
1.5 
2.0 
2.5 

53.0 ± 1.8 
63.6 ± 2.0 
74.2 ± 0.5 
64.3 ± 0.5 
58.5 ± 1.5 

50.3 ± 2.6 
59.7 ± 1.1 
70.6 ± 1.2 
61.3 ± 1.5 
55.5 ± 1.4 
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