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Abstract—Ocimum basilicum (Basil) is a commonly used 
household culinary herb. It has been therapeutically used as 
an antioxidant, antiproliferative, antiulcer, antibacterial and 
anticancer agent. It has extensive applications in various 
industries such as food, detergent, leather, pharmaceutical 
industries etc. In the present study, dried sample of O. 
basilicum has been explored for the presence of protease 
enzyme. Proteases are a group of enzymes that catalyze 
hydrolytic reactions resulting in breakdown of peptide bonds 
and have industrial as well as therapeutic applications. The 
specific activity of the crude enzyme was found to be 
25.4U/mg. The protease enzyme isolated from O. basilicum 
was partially purified by ammonium sulphate fractionation 
into three parts viz; 0-30%, 30-60% and 60-90% according to 
saturation level, out of which 0-30% fraction showed highest 
specific activity (71.2 U/mg) with 2.8-fold of purification level. 
This enzyme fraction on further biochemical characterization 
showed maximum enzyme activity at pH 5.0 and temperature 
300C in 30 minutes of reaction time. The pH stability value for 
the enzyme was observed to be 4.0-5.0 whereas it retained its 
activity upto 500C of thermal treatment upto 24 h. The values 
of kinetic parameters; Michaelis-Menten constant (Km) and 
Maximum Velocity (Vmax) were found to be 0.28 mg/ml and 20 
units/min/ml, respectively. Out of various metal ions tested; 
Fe3+>Na+>Mn2+>K+>Co2+ were found to inhibit the protease 
activity in mentioned order. The results obtained suggest that 
O. basilicum is a potential source of protease and can be 
explored for various industrial and therapeutic purposes. 
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1. INTRODUCTION 

Ocimum basilicum (sweet basil) has recently attracted great 
attention because of its uses in ancient system for the 
treatment of various diseases [1]. It is an annual herb 

belonging to the Lamiaccae family, commonly found in India, 
Asia and Africa [2]. It is used as a component in cosmetic 
products viz. perfumes, shampoos, lotions, oils and soaps [3, 
4]. It is considered good for digestion, stomach cramps, 
vomiting, skin infection, snake bites and acne. Its application 
in the treatment of various diseases, suggest, that the plant 
may also be a promising source of protease [5]. Proteases are 
class of hydrolytic enzyme which has various physiological 
functions in plants, animals and microbes [6, 7]. These 
constitute a large and complex group of enzymes, which differ 
in properties such as substrate specificity, active site, catalytic 
mechanism; pH, temperature optima and stability profile 
[8].They are the only class of enzymes which occupy an 
important position because of their physiological and 
commercial applications [9]. Their importance can be 
elucidated by the fact that they represent about 60% of all the 
commercially used enzymes [10]. They play multiple roles in 
plants e.g. in growth, senescence, apoptosis, accumulation and 
mobilization of storage proteins etc. [11, 12]. They are also 
required in signaling pathways and are critical mediators of 
homeostasis, thrombosis, biotic and abiotic stress [13]. 
Because of various reasons, plant sources of proteases are 
preferred over animal and microbial sources. In the present 
study various biochemical properties of the protease enzyme 
isolated from O. basilicum have been studied. 

2. MATERIALS AND METHODS 

O. basilicum was obtained from certified shops. All chemicals 
were of reagent grade and obtained from standard commercial 
firms. 

2.1 Extraction of Protease enzyme 
The pre-weighed sample of O. basilicum was crushed in 
distilled water and centrifuged at 10,000 rpm for 10 minutes at 
40C. This filtrate was treated as crude extract. 
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2.2 Protein determination 
Amount of protein was determined spectrophotometrically by 
Lowry method (1951) using Bovine serum albumin as a 
standard [14]. 

2.3 Protease Assay 
Protease activity was assayed using Folin-Ciocalteau reagent. 
The 5ml reaction mixture contained casein (1%), enzyme, 0.05 
M sodium acetate buffer (pH 5.0) incubated for 30 min at 
300C. After that 0.5 M NaOH and Folin’s reagent was added. 
One International Unit of enzyme is defined as 1μg of tyrosine 
released per minute per ml under standard assay conditions. 
The activity was reported as mean of three determinations. 
Specific activity was determined by using the following 
relationship: 

Specific activity= Total enzyme units /Total protein (mg) 

2.4 Partial purification of protease isolated from O. 
basilicum by Ammonium Sulphate Fractionation:  
O. basilicum extract was fractionated into 3 parts 
corresponding to 0-30%. 30-60% and 0-90% based on 
saturation level of ammonium sulphate. Specific activity of the 
fractions was calculated. The fraction with highest specific 
activity was used for further characterization 

2.5 Biochemical characterization of Protease 
The crude Protease enzyme was characterized according to the 
following parameters: 

2.5.1 Time course 
 The reaction mixture containing enzyme and substrate was 
incubated at 30°C for time period ranging between 10-90 
minutes and the product released estimated by Folin’s method. 

2.5.2 pH and temperature optima 
Suitable buffers (0.05 M) of varying pH range, 3.0 to 11.0 
were used to study the effect of pH on the enzyme activity. 
The optimum temperature for the enzyme activity was 
determined by incubating the reaction mixture in 0.05 M 
buffer (appropriate pH) from temperature ranging from 10-
900C. 

2.5.3 pH and temperature stabilities 
After 2 h of pre-incubation in appropriate buffers 
corresponding to pH 3.0-11.0 at room temperature, activities 
were measured using standard assay conditions. For 
determining the thermal stability, aliquots of enzyme samples 
were incubated at temperatures 10-900C for 2 h and activities 
determined. 

2.5.4 Effect of varying substrate concentration 
The varying substrate concentration in the range of 0.02 mM 
and 0.5 mM was used to study the effect on enzyme activity. 
The Michaelis-Menten constant (Km) and maximum velocity 
were calculated by using Lineweaver Burk plot (1/v vs. 1/s). 

 

 

2.5.5 Effect of various metal ions 
 The effect of various metal ions like Cu2+, Co2+, Mn2+, Fe3+, 
Zn2+, Na+, K+ in their respective salts CuSO4, CoCl2, MnCl2, 
FeCl3, ZnSO4, NaCl, KCl were studied at 0.25 mM 
concentration. 

3. RESULTS AND DISCUSSION 

The main objective of the work reported here, was to screen 
various herbs for protease enzyme with high specific activity. 
From the five plants that were studied, the extract of O. 
basilicum showed the presence of protease with maximum 
specific activity (25.4 Units/mg) as shown in table 1 and hence 
was further characterized. The protease enzyme isolated from 
O. basilicum was partially purified by ammonium sulphate 
fractionation into three parts viz; 0-30%, 30-60% and 60-90% 
according to saturation level, out of which 0-30% fraction 
showed highest specific activity (71.2 U/mg) with 2.8-fold of 
purification level (fig.1). The time course for the protease-
catalyzed reaction showing 30 minutes to be the optimum time 
period is illustrated in fig.2. In contrary to Vidyalakshmi and 
Selvi, 2013[15], protease enzyme isolated from O. basilicum 
showed maximum activity at pH and temperature conditions 
corresponding to 5.0 and 300C (as shown in fig. 3 and 4) 
respectively. The enzyme was found to be stable in pH range 
of 4.0- 5.0 (fig. 5) and retained its activity upto 50oC as shown 
in fig 6. The values of kinetic parameters; Michaelis-Menten 
constant (Km) and Maximum Velocity (Vmax) were found to be 
0.28 mg/ml and 20 units/min/ml (fig. 7), respectively. Out of 
various metal ions tested; Fe3+>Na+>Mn2+>K+>Co2+ were 
found to inhibit the protease activity in mentioned order 
(fig.8). From the above mentioned results, it may be 
concluded that O. basilicum, a culinary and medicinally 
important herb can serve as a potential source of protease, 
which can be used for various other applications. 

Table 1: Specific Activity of different types of herbs. 

Herbs Specific 
Activity(U/mg) 

 Ocimum basilicum(Basil) 25.4 
Oreganum 
 vulgare (Oregano) 

18.6 

 Mentha piperita 
 (Mint) 

15.2 

 Aloe barbadensia (Aloe Vera) 10.0 
Corriander sativum (Corriander) 8.83 



282

Fi

2

Fig. 1: Spec
after 

Fig. 2: Time c

ig. 3: pH optima
incubati

0

10

20

30

40

50

60

70

80

S
p

ec
if

ic
 A

ct
iv

it
y 

(U
/m

g)

0
10
20
30
40
50
60
70
80
90

100
110

0 1

R
el

at
iv

e 
P

ro
te

as
e 

A
ct

iv
it

y 
(%

)

0

20

40

60

80

100

R
el

at
iv

e 
P

ro
te

as
e 

A
ct

iv
it

y 
(%

)

Print ISSN:

cific activity of p
ammonium sul

course of protea
from O. b

a of protease en
ing the reaction

0-30

Fra

0 20 30 40

T

3 4 5

Interna
 2394-5820, O

protease fractio
lphate fractiona

ase catalyzed re
basilicum.. 

nzyme isolated f
n mixture at pH

30-60

action Number

0 50 60 70

ime (min)

6 7 8

pH

ational Journal
Online ISSN: 23

ons obtained 
ation. 

action isolated 

from O. basilicu
H ranging 

60-90

80 90 100

9 10

 
  

l of Basic and A
349-2539, Vol

 

 

 
um 

Fig

F

F

R
ea

lt
iv

e 
P

ro
te

as
e 

A
ct

iv
it

y
(%

)
R

el
at

iv
e 

p
ro

te
as

e 
ac

ti
vi

ty
 (

%
)

Applied Biolog
ume 2, Numbe

g. 4: Temperatu
basilicum by

at d

Fig. 5: pH stabil
O. basilic

Fig. 6: Thermal
from O. basilic

0
10
20
30
40
50
60
70
80
90

100

10 2

(%
)

0 10

3

4

5

6

7

8

9

10

R

pH

0

20

40

60

80

100

120

0 10 2

T

Aparna, Sawe

gy 
er 5; April-June

ure optima of pr
y incubating the
different tempe

lity of protease 
cum (after 2hr o

stability of pro
cum (after 2 hr 

20 30 40 50

Temperature 

20 30 40

Relative Protea

20 30 40 50

Temperature (d

etaji and Nidhe

e, 2015 

rotease isolated
e reaction mixtu
eratures.   

enzyme isolated
of incubation). 

tease enzyme is
of pre- incubat

0 60 70 80

(degree celcius

50 60 70 80

se Activity (U/m

0 60 70 80

degree celsius)

ee Chaudhary 
 

 

from O. 
ure  

 

d from  

 

solated  
tion). 

90 100

s)

0 90 100

mg)

90 100



Par
A M
 
 

4. 

It 
wh
(A
tre
pro
ind
bas
enz
ass
Bu

RE

[1] 

R
el

at
iv

e
P

ro
te

as
e

A
ct

iv
it

y
(%

)

rtial Purificatio
Medicinally Im

Fig. 7: Line
of p

Fig. 8: Effect

CONCLUSI

has been obse
hich has attr

Ayurvedic and 
atment of var
otease enzyme
dustrial applic
silicum may 
zyme which c
sociated with 
ut, more work n

EFERENCES 

Ghulam, S., 
“Phytochemic
Sweet Basil-O
of Chemistry, 

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
P

ro
te

as
e 

A
ct

iv
it

y 
(%

)

on and Kinetic 
mportant Culin

Print ISSN:

eweaver plot sh
rotease isolated

t of metal ions o
basili

ION 

erved from pr
acted huge a
Unani) of Ind

rious ailments,
e which furthe
ations. Hence
be used as a

can be further 
protein degra

needs to be don

Anwar, N., 
cal constituents 
Ocimum basilicu
23(9), 2011, pp 

Metal 

Studies of The
ary Herb 

Interna
 2394-5820, O

howing Km and 
d from O. basilic

on protease isol
icum. 

resent study th
attention in 

dian medicine 
, is also a po
er has various
 it can be co

a potential sou
be used as a 

adations direct
ne in this direc

Mustafa, G., 
and pharmacol

um L.(Lamiacea
3773-3782. 

 Ions

ermostable Pro

ational Journal
Online ISSN: 23

Vmax values  
cum. 

lated from O. 

hat O. basilic
ancient syste
for its use in

otential source
s therapeutic a
oncluded that
urce of prote
cure for disea
tly or indirect
tion.. 

and Usman,
ogical activities
ae)”. Asian Jour

Metal ions

otease Isolated 

 
  

l of Basic and A
349-2539, Vol

 

 

cum 
ems 
the 
of 

and 
O. 

ase 
ases 
tly. 

K. 
s of 
rnal 

[2] Lóp
enz
283

[3] Mu
acti
Pha

[4] Sch
plan

[5] Bar
enzy

[6] Lak
Cha
lich
201

[7] Sum
indu
Foo

[8] Gar
dev

[9] Oba
“Ch
from
Jou

[10] Zeg
hyp
aqu
Pha

[11] Saw
mul
201

[12] Naz
spe
200

[13] Bar
J., d
(Oc
2(1

[14] Low
“Pr
Che

[15] Vid
Ext
Jou

from Ocimum

Applied Biolog
ume 2, Numbe

pez-Otín, C., a
zymes in life an
3(45), 2008, pp 3
uralidharan, A.,
ivity of Ocimu
armacology, 36(
haller, A. “A cu
nt proteases”. Pl
rrett, A. J. “C
zymology, 244, 1
kshmi, G., a
aracterization of
heniformis Bl8”
15, pp 15-23. 
mantha, A., Larr
ustrial biotechno
od Technology a
rcía-Lorenzo, M
velopment”. 2007
ayomi, A., Adeo
haracterization o
m Tetracarpidiu
urnal of Biochem
ggwagh, N. A.,
perglycaemic and
ueous extract
armacology and
want, R., & N
ltiple industrial a

14, pp 568-579.
zim, K., Ahmed
cies of basil in

09, pp 1637-1644
rbalho, S. M., M
da Silva, T. H.
cimum basilicum
), 2012, pp 18-2
wry, O. H., Rose
rotein measurem
em, 193(1), 1951
dyalakshmi, A.,
tracts of Jasminu
urnal of Medicin

m Basilicum:  

gy 
er 5; April-June

and Bond, J. “
d disease”. Jour
30433-30437. 

and Dhananja
um basilicum 
(3), 2004, pp 163
ut above the res
lanta, 220(2), 20
Classification o
994, pp 1-15. 

and Prasad, N
f Alkaline Prote
”. Advances in 

roche, C., and P
ology of food-gr
and Biotechnolog
M. “The rol
7, pp 1-33. 
ola, S. A., Bank
of partially purifi
um conophorum
mistry Research, 
, Sulpice, T., a
d hypolipidemic
in diabetic ra

d Toxicology, 2(3
Nagendran, S. 
applications”. W

, M., and Uzair,
n sandy soil of 
4. 

Machado, F. M. 
P., and de Alva

m): much more
22. 
ebrough, N. J., F

ment with the F
1, pp 265-275. 
and Selvi, S. E

um grandiflorum
al Plants, 1(4), 2

 

e, 2015 

“S.Proteases: m
rnal of Biologic

ayan, R. “Card
Linn. Extracts

3-166. 
st: the regulator
004, pp 183-197
of peptidases”

N. N. “Puri
ease from a Mu

Biological Re

Pandey, A. “Micr
rade proteases: a
gy, 44(2), 2006,
e of protease

kole, H. A., and
fied cysteine prot
m (African waln

9(2), 2015, pp 2
and Eddouks, T

c effects of Ocim
ats”. American
3), 2007, pp 1-12
“Protease: an

World J. Pharm. P

 M. “Growth po
Karachi”. Pak.

V. F., dos Sant
ares Goulart, R.
e than a condim

Farr, A. L., and
Folin phenol rea

. “Protease Acti
m L., a Wound H
2013, pp 11. 

283 

multifunctional 
cal Chemistry, 

diac stimulant 
s”. Indian J. 

ry function of 
. 

Methods in 

fication and 
utant Bacillus 
esearch, 9(1), 

robiology and 
a perspective”. 
211. 
es in plant 

Raimi, O. G. 
tease inhibitor 
nut)”. African 
26-34. 
T. M. “Anti-

mum basilicum 
Journal of 

23. 
enzyme with 
Pharm. Sci, 3, 

otential of two 
J Bot, 41(4), 

tos Rodrigues, 
“Sweet Basil 

ment”. TANG, 

Randall, R. J. 
agent”. J biol 

ivity of Floral 
Healing Herb”. 


