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ABSTRACT

The aim of the present research work is to determine macroscopic, microscopic characteristics
of the plants constituents in raw material and in final product for assuring the presence of plant material
in the Ayurvedic formulation. Three batches of Bhaskar Lavan Churna were prepared in laboratory and
three samples from different manufacturers were procured and subjected to various analysis. The
macroscopic characteristics of different plant parts used in the formulation are sufficient to establishing
the identity. The microscopic characters of powdered plant material give idea about presence of the
different herbs in Ayurvedic formulation. The determined microscopic characters when analyzed in
laboratory and marketed formulation, absence of different characters have been observed in marketed
formulations. The determined macroscopic and microscopic characters can be used as a standard in
routine quality control of the formulation.

Key words: Microscopic, macroscopic, plant characters, Ayurvedic formulation.

INTRODUCTION

Macroscopic and microscopic characters
of the different plant par ts were used for
identification and authentication purpose since long
time1. Keeping this in mind, affords have been made
in determining macroscopic and microscopic plant
characteristics for assuring the quality of the single
plant as well as for compound formulations in
traditional system of medicine2,5. The most important
problem with the compound formulation is that most
of them consist of several plant constituents, the
presence of which should confirm in the final product
by developing certain botanical (microscopic and
macroscopic characters) or by analytical mean. The
present study was undertaken to determine
macroscopic and microscopic characters of different
plant parts with medicinal value available in
Chhattisgarh neighbor region and application of
these determined characters in compound
formulation used in traditional system.

 Bhaskar Lavan churna (BLC) is one of the
most popular Ayurvedic formulation described in
‘Sarangadharasamhita’, Ayurvedic formulary of
India has given the specification for the composition
of Bhaskar Lavan churna3, 4.

MATERIAL AND METHODS

Microscope used for determination of
characters were MICRON OPTIC (BINO C xi), all the
microscopic characters were obtained by taking the
samples from six different places in the container.

Procurement of Plant material
Crude drugs were procured from local

market and identified by macroscopic and
microscopic measurements6, 7.

Preparation of laboratory formulation:
Three batches were prepared in laboratory

according to strict methods of ‘Ayurvedic formulary of
India’ and Sarangadharasamhita2. Commercially



available brand BLC-A, BLC-B, and BLC-C, of Bhaskar
Lavan churna was procured from local market.

Macroscopic evaluation of plant material8,9

Sensory characteristic
Plant material obtained from different

places was evaluated on the basis of sensory

by gradually increasing the heat until the free from
carbon. Keep it in desiccators, weight the ash and
calculate the percentage of ash (Table -2).

Extractive values
Extractive values were determined as per

the method given in Indian Pharmacopoeia and
WHO publication. These are described below:

Water-soluble Extractives
3 gms of Powered plant material was

dispersed in 100 ml of water and allowed to stand
for 24 hours with occasional shaking and filtered
and water was evaporated. The above procedure
was performed for each plant powder and the dried
water extractive was weighted (Table -2).

Methanol Soluble Extractives
3 gms Powered plant material was

dispersed in 100 ml of methanol and allowed to
stand for 24 hours with occasional shaking and
filtered and methanol was evaporated(Table -2).

Microscopic evaluation of Powdered plant
material9

For determining microscopic plant
characteristics small quantity of all the samples of
the powdered plant materials from different sides
of container taken out and observed.  For the
purpose of microscopic study boil the powdered
plant materials separately with chloral hydrate
solution, washed with water stained with different
laboratory dies and mounted in glycerin. (Table-3).

Determination of microscopic features in
traditional formulation10

For determining microscopic plant
characteristics small quantity of all the samples of
the churna (laboratory and marketed formulations)
from different sides of container along taken out
and compared with the genuine samples of
powdered plant material. For the purpose of
microscopic study boil the churna separately with
chloral hydrate solution, washed with water stained
with different laboratory dies and mounted in
glycerin. Another small quantity of respective
samples washed to remove the sugar, cleared by
heating with chloral hydrate, washed again, cooled
and mounted in glycerin to identify the microscopic
characters of the all ingredients (Table-4).

Table - 1:  Contents of Bhaskar Lavan churna

S. No.  Local name/ Botanical source

1. Dhanyaka / (Coriendrum sativum)
2. Pippali / (Piper longum,Fr.)
3. Pippali mula / (Piper longum,Rt.)
4. Krsna jirka / (Caram carvi)
5. Patraka / (Cinnamomum tamala)
6. Nagaksara / (Mesua ferra)
7. Talisa / (Abies webbiana)
8. Amlavetasa / (Rheum emodi)
9. Marica / (Piper nirgum)
10. Jiraka / (Cuminum cyminum)
11. Visva / (Zingiber officinale)
12. Dadima / (Punica Granatum)
13. Tvak / (Cinnamomum zeylanicum)
14. Ela / (Eletterra Cardmomum)
15. Samudra Lavan / (Sea salt)
16. Sauvarcala Lavan / (black salt)
17. Vida Lavan / (Vida salt)
18. Saindhav Lavan / (Rock salt)

organs and characters recorded in the terms of
colour, odour, test, and shape. Size was measured
with the help of scale and recorded in the term of
length, width and diameter (Table -1).

pH
pH of 1 % solution of powdered drug were

determined and mentioned (Tables-2).

Loss on drying
The moisture content was determined by

heating the plant material at 105 0C in a oven to a
constant weight. Weight about 5 gms of plant
material heat it in a oven until the constant weight
achieved and calculate the percentage loss on
drying (Table -2).

Ash Values
The ash values of the plant material in term

of total ash were determined using standard
procedure. Weight about 3 gms of plant material in
a tared silica crucible, incinerate the powdered drug

208 Shukla et al., Biosci., Biotech. Res. Asia,  Vol. 4(1), 207-214 (2007)



Ta
b

le
 - 

2:
 M

ac
ro

sc
o

p
ic

 a
n

d
 P

hy
si

o
ch

em
ic

al
 c

h
ar

ac
te

rs
 o

f p
la

n
ts

 u
se

d
 in

 B
h

as
ka

r L
av

an
 c

h
u

rn
a

S
.

N
am

e 
o

f t
h

e
C

o
lo

u
r/

S
h

ap
e/

 S
iz

e
p

H
/ M

o
is

tu
re

E
xt

ra
ct

iv
e 

va
lu

es
P

hy
to

ch
em

ic
al

 A
n

al
ys

is

N
o

.
p

la
n

t
O

d
o

u
r/

 T
as

te
A

n
al

ys
is

C
o

n
te

n
t /

W
at

er
A

lc
o

h
o

l
Te

st
R

es
u

lt
A

sh
 C

o
n

te
n

t
so

lu
bl

e
so

lu
bl

e
p

er
fo

rm
ed

1
C

or
ie

nd
ru

m
 s

at
iv

um
Ye

llo
w

is
h 

br
ow

n
S

ub
gl

ob
ul

ar
 c

re
m

oc
ar

po
us

5 
/ 3

.5
%

 / 
3 

%
14

 %
08

 %
B

iu
ra

te
P

os
iti

ve
(D

rie
d 

Fr
ui

ts
)

/ A
ro

m
at

ic
 / 

S
pi

cy
fr

ui
t/2

-4
 c

m
 d

ia
m

et
er

,
te

st
(P

ro
tie

ns
)

an
d 

ch
ar

ac
te

ris
tic

3-
4 

cm
 in

 le
ng

th
2

Z
in

gi
be

r o
ffi

ci
na

le
Ye

llo
w

is
h 

br
ow

n/
la

te
ra

lly
 c

om
pr

es
se

d,
6 

/ 6
 %

 / 
4%

11
%

04
%

M
ol

is
h

P
os

iti
ve

(D
rie

d 
R

hi
zo

m
e)

C
ha

ra
st

er
st

ic
 / 

A
ro

m
at

ic
be

ar
in

g 
sh

or
t f

la
t

te
st

(C
ar

bo
hy

dr
at

e)
an

d 
sw

ee
t f

ol
lo

w
ed

ov
at

e 
br

an
ch

es
 /

by
 w

ar
m

 s
en

sa
tio

ns
1.

5-
6.

5 
cm

 d
ia

m
et

er
3

P
ip

er
 lo

ng
um

D
ul

l d
ar

k 
br

ow
n 

to
 b

la
ck

 /
sm

al
l, 

ov
oi

d,
 s

un
ke

n 
st

ru
ct

ur
e

4.
5 

/ 6
 %

 /6
%

16
 %

14
 %

D
ra

go
nd

ro
ff

P
os

iti
ve

(D
rie

d 
fr

ui
ts

)
ch

ar
ac

te
ris

tic
 o

do
ur

 / 
bi

tte
r

em
be

dd
ed

 in
 fl

as
hy

 s
pi

ke
 /

te
st

(a
lk

al
oi

ds
)

2.
5-

4c
m

 le
ng

th
, 1

-2
cm

 in
 d

ia
4

P
ip

er
 lo

ng
um

da
rk

 b
ro

w
n 

to
 b

la
ck

 /
sm

al
l, 

cy
lin

dr
ic

al
 m

uc
h

4.
5 

/  
8%

 /9
 %

13
 %

11
 %

D
ra

go
nd

ro
ff

P
os

iti
ve

(D
rie

d 
R

oo
ts

)
ch

ar
ac

te
ris

tic
 o

do
ur

 / 
bi

tte
r

br
an

ch
ed

/ 4
-9

 c
m

 le
ng

th
,

te
st

(a
lk

al
oi

ds
)

0.
5-

1c
m

 in
 d

ia
m

et
er

5
P

ip
er

 n
ig

ru
m

bl
ac

k 
/ C

ha
ra

ct
er

is
tic

gl
ob

ul
ar

 o
r o

bl
on

g 
/

4 
/ 8

 %
 /9

 %
16

 %
09

 %
D

ra
go

nd
ro

ff
P

os
iti

ve
(D

rie
d 

Fr
oo

ts
)

ar
om

at
ic

/ P
un

ge
nt

4-
6m

m
 in

 d
ia

m
et

er
te

st
(a

lk
al

oi
ds

)
6

C
um

im
um

 c
ym

in
um

da
rk

 b
ro

w
n 

/ r
id

ge
s 

ar
e 

lig
ht

ta
pe

rin
g 

at
 b

ot
h 

en
d,

 e
ac

h
7 

/  
8 

%
 /7

 %
18

 %
12

 %
B

iu
ra

te
P

os
iti

ve
(D

rie
d 

Fr
oo

ts
)

br
ow

n 
/c

ha
ra

ct
er

is
tic

 a
ro

m
at

ic
M

er
ic

ar
p 

 is
 h

av
in

g 
fiv

e 
lo

ng
itu

di
na

l
te

st
(p

ro
tie

ns
)

rid
ge

s 
/  

4-
6 

m
m

 in
 le

ng
th

,
2 

m
m

 th
ic

k 
ch

ar
ac

te
ris

tic
 a

ro
m

at
ic

7
A

bi
s 

w
eb

bi
an

a
da

rk
 b

ro
w

n 
/ O

do
rle

ss
/b

itt
er

op
po

si
te

 o
r s

ub
-o

pp
os

ite
, g

la
br

ou
s

5 
/ 8

 %
 /4

 %
22

 %
18

 %
Fe

cl
3 

te
st

P
os

iti
ve

(D
rie

d 
le

av
es

)
an

d 
ar

e 
sc

al
y,

 / 
2-

3 
by

 4
-6

 c
m

(t
er

pe
no

id
s)

8
P

un
ic

a 
G

ra
na

tu
m

da
rk

 b
ro

w
n 

/O
do

rl
es

s 
/b

itt
er

op
po

si
te

, g
la

br
ou

s 
an

d 
ar

e 
sc

al
y,

4 
/ 2

 %
 /6

 %
16

 %
14

 %
Fe

cl
3 

te
st

P
os

iti
ve

(D
rie

d 
se

ed
s)

sh
in

in
g 

ab
ov

e 
 / 

1-
2 

by
 0

.3
-0

.5
 c

m
(t

er
pe

no
id

s)
9

C
ar

um
 c

ar
vi

ye
llo

w
is

h 
br

ow
n 

/c
ha

ra
ct

er
is

tic
M

er
ic

ar
p 

is
 e

lo
ng

at
ed

, n
ar

ro
w

,
7 

/ 3
 %

 / 
5 

%
11

 %
07

 %
(D

rie
d 

Fr
oo

ts
)

ar
om

at
ic

 /A
ro

m
at

ic
 a

nd
 s

w
ee

t
ta

pe
rin

g 
at

 th
e 

en
d 

sh
ow

s 
pr

es
en

ce
of

  5
 y

el
lo

w
 p

rim
ar

y 
rid

ge
s 

/2
- 7

m
m

10
C

in
na

m
om

um
D

ar
k 

br
ow

n 
/ F

ra
gr

an
t /

F
ou

nd
 in

 c
om

po
un

d 
qu

ill
s 

/
5 

/ 2
.5

%
 /3

 %
12

 %
10

 %
F

ec
l3

 te
st

P
os

iti
ve

 z
ey

la
ni

cu
m

A
ro

m
at

ic
 a

nd
 s

w
ee

t
1 

m
  l

en
gt

h,
 1

 c
m

  d
ia

m
et

er
(t

er
pe

no
id

s)
(S

te
m

 b
ar

k)
11

R
he

um
 e

m
od

i
B

ro
w

ni
sh

 re
d 

/o
do

rle
ss

 / 
bi

tte
r

ba
rr

el
 s

ha
pe

d 
cy

lin
dr

ic
al

 /
5 

/ 2
 %

 /6
 %

09
 %

08
 %

B
ro

nt
ag

er
P

os
iti

ve
(D

rie
d 

rh
iz

om
e)

8-
10

 c
m

 le
ng

th
, 3

-4
 c

m
 in

 th
ic

kn
es

s
te

st
(g

ly
co

si
de

)
12

E
lle

te
ria

 c
ar

da
m

om
um

gr
ee

n 
to

 p
al

e 
bu

ff 
/c

ha
ra

ct
er

is
tic

ov
oi

d 
or

 o
bl

on
g 

3 
si

de
d,

 s
ha

rp
ly

7 
/ 8

 %
 /5

 %
12

 %
10

 %
(D

rie
d 

fr
ui

ts
)

ar
om

at
ic

 / 
ar

om
at

ic
, s

w
ee

tis
h

ba
ck

ed
 a

t t
op

 /2
 c

m
 in

 le
ng

th
, 1

-3
 c

m
13

M
es

ua
 fe

rr
a

D
ar

k 
br

ow
n 

/ c
ha

ra
ct

er
is

tic
Fr

ag
ra

nt
 /2

-3
cm

 in
 le

ng
th

,
6 

/ 7
 %

 /6
 %

14
 %

12
  %

F
ec

l3
 te

st
P

os
iti

ve
(D

rie
d 

S
ta

m
en

s)
/ b

itt
er

0.
2-

0.
5 

cm
 in

 d
ia

m
et

er
(t

er
pe

no
id

s)
14

C
in

am
om

um
 ta

m
al

a
G

re
en

is
h 

br
ow

n 
/c

ha
ra

ct
er

is
tic

op
po

si
te

 o
r s

ub
-o

pp
os

ite
, g

la
br

ou
s

6 
/ 4

%
 / 

7 
%

13
 %

11
  %

(D
rie

d 
le

av
es

)
pe

ne
tra

tin
g 

/b
itt

er
an

d 
ar

e 
sc

al
y,

 s
hi

ni
ng

 a
bo

ve
 / 

5-
7.

5
by

 1
2.

5-
20

 c
m

Shukla et al., Biosci., Biotech. Res. Asia,  Vol. 4(1), 207-214 (2007) 209



Ta
b

le
 -

 3
: 

A
n

al
ys

is
 o

f 
m

ic
ro

sc
o

p
ic

 c
h

ar
ac

te
rs

 o
f 

d
if

fe
re

n
t 

p
la

n
t 

co
n

st
it

u
en

t’s
 p

re
se

n
t 

in
 l

ab
o

ra
to

ry
 f

o
rm

u
la

ti
o

n

S
.N

o
   

  
   

   
  

   
   

  
   

   
  

   
   

  C
h

ar
ac

te
ri

st
ic

s
S

h
ow

s 
p

re
se

n
ce

In
fe

re
n

ce

1.
M

ic
ro

se
tte

 c
ry

st
al

s 
of

 c
al

ci
um

 o
f 

C
al

ci
um

 o
xa

la
te

  
in

 t
he

 c
el

ls
 o

f 
co

ria
nd

er
.

C
or

ie
nd

ru
m

 s
at

iv
um

P
re

se
nc

e

2.
 

 U
-S

ha
pe

d,
 li

gn
ifi

ed
 c

el
ls

 fo
rm

 t
he

 c
in

na
m

on
 b

ar
k.

C
in

na
m

om
um

 z
ey

la
ni

cu
m

P
re

se
nc

e

3.
 P

ar
en

ch
ym

a 
ce

lls
 c

on
ta

in
 s

ta
rc

h 
gr

ai
ns

 f
ro

m
 g

in
ge

r.
Z

in
gi

be
r 

of
fic

in
al

e
P

re
se

nc
e

4.
 B

ro
ke

n 
gl

as
s 

lik
e 

ye
llo

w
 f

ra
gm

en
t(

V
itt

ae
) 

 f
ro

m
 c

ar
um

.
C

ar
um

 c
ar

vi
P

re
se

nc
e

5.
  

  
C

al
ci

um
 o

xa
la

te
 c

ry
st

al
s 

fr
om

 r
hu

ba
rb

.
R

he
um

 e
m

od
i

P
re

se
nc

e

6.
 D

ar
k 

br
ow

n 
st

on
e 

ce
lls

 f
ro

m
 p

ip
er

 lo
ng

um
P

ip
er

 lo
ng

um
 (

Fr
.)

P
re

se
nc

e

7.
 P

ol
yg

on
al

 c
el

l w
ith

 o
il 

gl
ob

ul
es

 f
ro

m
 C

um
im

um
 c

ym
in

um
C

um
im

um
 c

ym
in

um
P

re
se

nc
e

8.
 S

to
ne

 c
el

ls
 f

ro
m

 P
ip

er
 lo

ng
um

 r
oo

ts
P

ip
er

 lo
ng

um
 r

oo
ts

P
re

se
nc

e

9.
 P

er
is

pe
rm

 c
el

l f
ill

ed
 w

ith
 o

le
o 

re
si

n 
fr

om
 P

ip
er

 n
ig

ru
m

 f
ru

its
P

ip
er

 n
ig

ru
m

 f
ru

its
P

re
se

nc
e

10
.

P
ar

en
ch

ym
at

ou
s 

ce
lls

 o
f 

pe
ri

sp
er

m
 w

ith
 p

ris
m

s 
fr

om
 c

ar
da

m
om

um
E

lle
te

ria
 c

ar
da

m
om

um
P

re
se

nc
e

Shukla et al., Biosci., Biotech. Res. Asia,  Vol. 4(1), 207-214 (2007)210



Ta
b

le
 -

 4
: 

C
o

m
p

ar
at

iv
e 

an
al

ys
is

 o
f 

m
ic

ro
sc

o
p

ic
 c

h
ar

ac
te

rs
 o

f 
d

if
fe

re
n

t 
p

la
n

t 
co

n
st

it
u

en
ts

S
.N

o
.

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  C

h
ar

ac
te

ri
st

ic
F

o
rm

u
la

ti
o

n
-L

A
B

C

1.
M

ic
ro

se
tte

 c
ry

st
al

s 
of

 c
al

ci
um

 o
f 

C
al

ci
um

 o
xa

la
te

 in
 t

he
 c

el
ls

 o
f 

co
ri

an
de

r.
+

+
+

-

2.
  

  
  

U
-S

ha
pe

d,
 li

gn
ifi

ed
 c

el
ls

 fo
rm

 t
he

 c
in

na
m

on
 b

ar
k.

+
+

+
+

3.
  

  
 P

ar
en

ch
ym

a 
ce

lls
 c

on
ta

in
 s

ta
rc

h 
gr

ai
ns

 f
ro

m
 g

in
ge

r.
+

+
+

+

4.
  

  
  

B
ro

ke
n 

gl
as

s 
lik

e 
ye

llo
w

 f
ra

gm
en

t(
V

itt
ae

) 
fr

om
 c

ar
um

.
+

-
-

-

5.
  

  
  

  
  

  
  

  
  

 C
al

ci
um

 o
xa

la
te

 c
ry

st
al

s 
fr

om
 r

hu
ba

rb
.

+
+

+
-

6.
  

  
  

 D
ar

k 
br

ow
n 

st
on

e 
ce

lls
 f

ro
m

 p
ip

er
 lo

ng
um

+
+

+
+

7.
  

  
  

  
 P

ol
yg

on
al

 c
el

l w
ith

 o
il 

gl
ob

ul
es

 f
ro

m
 C

um
im

um
 c

ym
in

um
+

+
+

+

8.
  

  
  

 S
to

ne
 c

el
ls

 f
ro

m
 P

ip
er

 lo
ng

um
 r

oo
ts

+
+

-
+

9.
  

  
  

  
  

  
  

  
  

P
er

is
pe

rm
 c

el
l f

ill
ed

 w
ith

 o
le

o 
re

si
n 

fr
om

 P
ip

er
 n

ig
ru

m
 f

ru
its

+
+

-
+

10
.

P
ar

en
ch

ym
at

ou
s 

ce
lls

 o
f 

pe
ris

pe
rm

 w
ith

 p
ris

m
s 

 f
ro

m
 c

ar
da

m
om

um
+

-
+

-

Shukla et al., Biosci., Biotech. Res. Asia,  Vol. 4(1), 207-214 (2007) 211



RESULTS AND DISCUSSION

In the present study plants material were
studied for macroscopic and microscopic
characters. Macroscopic characters were studied
on the basis of sensory evaluations and compared
with characters given in literature (Table-
2).Microscopic characters of the different plant
material were determined and recorded. Laboratory
batches were evaluated for their microscopic
parameters and compared with three marketed
formulations. Microscopic examination of laboratory
formulation gives idea about presence of plant
constituents on the basis of their characters like
microsette crystals of calcium of calcium oxalate in
the cells of coriander, U-Shaped, lignified cells and
starch grains form the Cinnamomum zeylanicum,
parenchyma cells contain starch grains and fibers
from the Zingiber officinale, Broken glass like yellow
fragment (Vittae) from Carum carvi, calcium oxalate
crystals from Rheum Emodi, polygonal cell with oil
globules from Cumimum cyminum, stone cells from
Piper longum roots, perisperm cell filled with oleo
resin from Piper nigrum fruits, parenchymatous cells
of perisperm with pr isms from Elleteria
cardamomum  and Dark brown stone cells from
piper longum. All these characteristics give idea
about presence of plant constituents in the
laboratory formulation(Table-3).

When marketed formulations evaluated for
the presence of determined characteristics
formulation A showing the nonappearance of broken
glass like yellow fragment (Vittae) from Carum carvi
and parenchymatous cells of perisperm with  prisms
from Elleteria cardamomum. Formulation B showing
the nonappearance of broken glass like yellow

fragment (Vittae) from Carum carvi, stone cells from
Piper longum roots and perisperm cell filled with
oleo resin from Piper nigrum fruits. Formulation C
showing the nonappearance of broken glass like
yellow fragment (Vittae) from Carum carvi, calcium
oxalate crystals from Rheum emodi,
parenchymatous cells of perisperm with  prisms
from Elleteria cardamomum and microsette crystals
of calcium of calcium oxalate in the cells of
Coriander sativum (Table-4). These results show
appearance or nonappearance of the plant material
in the marketed formulations. Therefore the
determined macroscopic and  microscopic
characters for the plant material gives idea about
quality of Ayurvedic formulations Bhaskar Lavan
churna  and developed method for determination
could be used as a valuable analytical tool in the
routine analysis, to check the batch to batch
variation

Conclusion
These studied macroscopic and

microscopic plant characters can be utilized to
assure the presence of plant material in powdered
traditional (Ayurveda, Siddha, and Unani), herbal
formulations and in collection of Medicinal plants. It
can also be used as a primary quality control
parameter for routine analysis of commercial
formulation containing same plant materials.
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