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placed on top of the seeded medium. 30 μl of different 
concentration of Tectona grandis and Artocarpus heterophyllus 
(1%, 4%, 6%, 8%, 10%) dye solution were loaded to diffuse for 2 
minute and then the plates were kept for incubation at 37 0c for 
overnight (16 hrs) for bacteria. For fungi all procedure was similar 
but 50 μl dye solution was loaded on the filter disc and it was 
allowed to diffuse for 2 minute and the plates were kept for 
incubation at room temperature for 16 hrs. Inhibition zones formed 
around the disc were measured with ruler in centimetres. All the 
studies were performed in triplicates. 

Determination of antimicrobial activity of dye fabrics 

In this experiment the antimicrobial activity of dyed fabrics was 
tested. The 6.5cm fabric (dyed and undyed for control) was 
introduced in the 100 ml nutrient broth inoculated with the desired 
test pathogens and incubated at 37 0c over night for 24 hrs for 
bacteria and fungi for a room temperature for 16 hrs. The reduction 
in the growth of bacteria and fungi by the dye was expressed as 
follows.  

R = B - A/B x 100 
Where: 

R = % Reduction in bacterial population 
B = Absorbance (660 nm) of the media inoculated with microbe 

and undyed fabric. 
A = Absorbance (660 nm) of the media inoculated with microbe 

and dyed fabrics. 

Results and discussion 

Screening of natural dyes for anti-microbial activity 

Solution of different concentrations of the two natural dyes under 
study was screened for their activities against the test organisms. 

The results are reported in the Table 1 and Table 2. The data on 
the efficacy of the natural dyes upon the test organisms revealed 
that at 10%, 8%, 6% and 4% concentrations of the dye obtained 
from Artocarpus heterophyllus resulted in the significant inhibition 
zone. The results also indicated that there was a gradual increase 
in the zone of inhibition with the increase in the concentration of the 
leaf extract from 4% to 10% irrespective of the test organisms. 
However, at 1% concentrations, mild growth of microbes was 
observed along with zone of inhibition. Artocarpus heterophyllus 
was more effective against Escherichia coli as compared to other 
test organisms. However, Artocarpus heterophyllus was found to 
be less effective against Candida albicans. 
Screening test for Tectona grandis showed that the dye was 
effective against all the four microbes irrespective of the 
concentration of the extract. Highest zone of inhibition could be 
seen against Klebsiella pneumoniae as a typical example as 
mentioned in Table 2.  The results also indicated that there was a 
gradual increase in the zone of inhibition with the increase in the 
concentration of the leaf extract from 4% to 10% irrespective of the 
test organisms. However, a mild growth at 1% was observed 
thereby indicating that the dye was not effective to control the 
growth of the microbes at lower concentration.  
The antimicrobial potential of both the dyes were studied by 
observing the zone of inhibition as presented in Table 1 and Table 
2, which indicated  that the increase in the concentration of dye 
could lead to increased inhibition as reflected by enhancement in 
diameter. It can be concluded that both the dyes could be used as 
effective antimicrobial agents. It is evident from Table 1 and 2 that 
with increasing concentrations of the dye, the zone of inhibition is 
increased almost linearly. The increase in zone width is relatively 
larger for Artocarpus heterophyllus than Tectona grandis, thus it is 
apparent that the dyes evaluated during the present study have 
bactericidal and fungicidal properties. 

 
Table 1: Antimicrobial activity of natural dye (inhibition zone in cm) from leaves of Artocarpus heterophyllus Lam. 

 
Dye Sl.N

o 

Test organisms Measurement of  inhibition zone (in cm) 

Different conc. of plant extracts 

Artocarpus 

heterophyllus 

 

 

  1% 4% 6% 8% 10% 

1 Klebsiella pneumoniae 0.71μ0.01 1.43μ0.02 3.0μ0.08 3.92μ0.11 4.56μ0.12 

2 Esherichia coli 0.69μ0.00 1.2μ0.01 2.8μ0.04 3.57μ0.08 4.6μ0.14 

3 Candida albicans 0.56μ0.01 0.97μ0.01 1.56μ0.02 2.33μ0.03 2.53μ0.03 

4 Aspergillus sp. 0.73μ0.01 1.47μ0.01 3.3μ0.28 4.36μ0.12 5.16μ0.28 

 
 
 
 
 
 



 

 

 

An
dy

Si
mi
an
dy
rev
 

    

 

Table 

Dy

 Tectona

ntimicrobial a
yes  

nce dyes showe
icrobes in solu
ntimicrobial activ
yed with these n
vealed from Fig

   
 
Figure
 

 

2:  Antimicrobia

ye Sl.N

a grandis 

 

 

       

1

2

  3 

4

activities of F

ed good antimic
tion, it was th

vities on dyed su
natural dyes we
ure 3 that the dy

e 3: Antimicrobia

0

10

20

30

40

50

60

70

al activity of natu

No Test 

      

1 Klebsiella

2 Esherichi

Candida a

4 Aspergillu

Fabrics treate

crobial activities
ought worthwhi

ubstrate (fabric).
re used as mod
ye obtained from

al activity of texti

Majhi et al. In

ral dye (inhibitio

organisms 

a pneumoniae 

hia coli 

albicans 

lus sp. 

ed with natur

s against selecte
ile to study the
 The silk sample

del system. It wa
m Tectona grand

le materials dye

nternational Jo

 

on zone in cm) fr

                  Me

                     

      1% 

0.7μ0.01 

0.69μ0.00 

0.56μ0.01 

0.73μ0.01 

ral 

ed 
eir 
es 
as 
dis 

was
hete
Esc
both
was
red
the 
grow

d with Artocarpu

ournal of Phyt

rom leaves of Te

easurement of in

 Different conc. 

      4% 

1.36μ0.04 

1.16μ0.04 

1.2μ0.08 

1.23μ0.09 

s 50% more eff
terophylus with r
cherichia coli and
h the dyes were
s evident from 
uced the growth

dye obtained 
wth of Aspergillu

us heterophylus

tomedicine 7 

ectona grandis L

nhibition (in cm) 

of plant extracts

      6%     

2.76μ0.12 3.3

1.93μ0.20 2.

2.3μ0.21 3.4

2.56μ0.09 3.2

ficient than the 
regard to the co
d Candida albica
e found to be m
Table 3 that t

h in case of Esch
from Artocarp

us sp. up to (44%

and Tectona gra

Klebsiella 

Escherichi

Aspergillus

Candida al

(4) 396-401

PAGE | 400

L.f. 

 

s 

  8%     

33μ0.32 4.3

76μ0.24 4.0

43μ0.41 3.8

2μ0.24 4.0

dye obtained 
ontrol of  Klebsie
cans, where as fo
more or less equ
the dye from T
herichia coli up t
pus heterophyllu
%). 

randis 

pneumoniae

a coli

s sp.

lbicans

[2015] 

0 |

10% 

36μ0.33 

06μ0.16 

86μ0.12 

0μ0.21 

from Artocarpus
ella pneumoniae
or Aspergillus sp
ually effective. I
Tectona grandis
to 65% where as
lus reduced the

 

 

us 
e, 
p. 
It 
is 
s 
e 



 Majhi et al. International Journal of Phytomedicine 7 (4) 396-401 [2015] 

 

PAGE | 401 |

 
 

Table 3: Antimicrobial activity (reduction of growth in %) of the fabrics treated with natural dyes of the plants. 
 

Test organism Growth of test microbes
Initial Absorbance (O.D.) Absorbance with  dyed fabrics 

(O.D.) 
Reduction in growth of test 

organisms (%) 
Artocarpus 

heterophylus 
Tectona 
grandis 

Artocarpus 
heterophylus 

Tectona 
grandis 

Klebsiella pneumoniae 0.486 0.328 0.204 32.510 58.024
Escherichia coli 0.736 0.550 0.258 25.271 64.945
Candida albicans  0.300 0.256 0.187 14.66  37.66 
Aspergillus sp. 0.282 0.157 0.176 44.33 37.58

      

Conclusion 
The dyes obtained from the two plants (Artocarpus heterophyllus 
Lam. and Tectona grandis L.f.) used in the current study were 
found to have effective antimicrobial potential against the four 
microbial pathogens i.e. Klebsiella pneumonia, Escherichia coli, 
Candida albicans and Aspergillus sp. The dye obtained from 
Tectona grandis was 50% more effective to control the growth of 
Klebsiella pneumoniae, Escherichia coli and Candida albicans as 
compared to the dye obtained from Artocarpous heterophyllus. The 

efficacy of both the dyes in respect of the control of Aspergillus sp. 
was observed to be nearly similar. The effectiveness of the both 
the dyes were observed to increase linearly with the increase in 
concentration of the dye from 4% to 10%.  It can be concluded that 
the natural dyes obtained from these two plants under study could 
provide special aesthetic values, which is not only environmentally 
friendly but gives added qualities to the textile production because 
of the antimicrobial potential of the dyes.   
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