






5

4

3

2

1

0

C
O

D
 (m

g 
da

yG
1  g

G1  c
ub

e)

17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

C
O

D
 (m

g 
da

yG
1  g

G1  c
ub

e)

(a)

(b)

0     10     20     30     40     50     60     70     80     90    100   110
Time (days)

Bagasse 1H1H1 cm3  cube
Bagasse 2H2H2 cm3  cube
Bagasse 3H3H3 cm3  cube
Compost 1H1H1 cm3  cube
Compost 2H2H2 cm3  cube
Compost 3H3H3 cm3  cube





109

108

107

106

105

104

103

102N
um

be
r o

f d
eg

re
ed

 (c
uf

 m
L
G1 )

108

107

106

105

104

103

102

101N
um

be
r o

f d
eg

re
ed

 (c
uf

 m
L
G1 )

0         5        10       15       20      25       30       35       40
Time (days)

(a)

(b)

Free cell without inducer
Immobilized cell without inducer solution
Biofilm without inducer
Free cell with orange peel
Immobilized cell with orange peel
Biofilm with orange peel
Free cell with limonene solution
Immobilized with limonene solution
Biofilm with limonene solution










