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LABORATORY RESULTS

7.1 Parametric Values :

The present chapter intends to analyse the laboratory 
results obtained by both department and us. The department 
uses the following parameters for detecting the adulteration 
in groundnut oil :

1 )

2)
3)
4)
5)
6)

Butyro Refractometer reading

The saponification value
Iodine value
Unsaponifiable matter
Acid value ^

Bellier test (Turbidity 
Temperature Acetic acid 
method)

(B.R.)at 40°C 

54.0 to 57.1 
188 to 196 
85 to 99

not more than 1.0 percent 
not more than 6.0 percent 
39°C to 41°C

Besides these above teste the following general tests 
are also carried out which are of less significance, viz. 
appearance, Rancidity and test for mineral oils. Out of the 
three tests in the latter two teste sample seldom fails, as if 
these tests are positive than the oil becomes unfit for 
human consumption as well bad in odour taste and while 
frying gives bad odour. Hence dealer is unable to sell 
such oil to costumers.
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There are also some specific tests for certain oils 
which if reported positive shows the presence of specific 
oil (adulterant) in a given oil.

These are as below s
1) Halphen's test This is a test for the presence

of Ref. cottonseed oil,
2) Boudain's test This is a test for detecting

presence of til oil.
3) Test for castor oil This is a specific test for the

(By TLC method) presence of castor oil (Thin TLC
layer chromatography)

The variations in the parametric values laid down by 
the PFA Act are allowed between minimum and maximum limits.

Between 1989 to 1991 the department samples of rapeseed 
oil, groundnut oil, soyabeen oil had been tested in the 
laboratories. Among these samples groundnut oil samples are 
concerned they had usually failed to come up with the stan
dard of (1) B.R. reading, (2) Iodine value and (3) Bellier 
test. Only few samples have failed in acid value and saponi 
fication value. Only*one sample of groundnut oil in 1992 has 
failed on account of castor oil being present.

7•^ Result of Our Samples :

The samples of groundnut oil drawn and tested by us 
correspond .to different time periods. In the first instance 
the samples spread over the period between 23 January to



February 1992, out of the seven samples drawn and tested 
only four samples did not conform to the standards of PFA
act. One has failed in Bellier's test, second has failed in 
specific castor oil test, which is positive, third has failed 
in B.R. reading and Bellier's test and fourth only in castor 
oil test. Remaining 15 samples have conformed to the stan
dard laid by the PFA act. It is surprising to note that 
about 75 percent of the samples drawn by us conformed to the 
standards, though they are of doubtful validity. This might 
have Cbeer^ happened due to laboratory defects or lack of 

recently advanced laboratory equipment used for testing 
the edible oils. Again it is just possible that some of 
them might have been due to the personal error of laboratory 
technicians/assistants.

When 75% of the samples satisfied the food standard 
of PFA, we experimented by mixing 20% of substitute edible 
oils in groundnut oil and tested in the laboratory which 
conformed to the minimum standards of PFA act, e.g. when 
20% castor oil is mixed with groundnut oil then the mixture 
itself come to the standards of groundnut oil. Similarly, 
when 20% soyabeen oil is mixed with groundnut oil then this 
mixture also comes up to the standards of the groundnut oil. 
Again the mixtures of groundnut oil with rapeseed and sun
flower at the ratio of 80:20 conformed to the standards of 
groundnut oil, therefore, the mixtures at th^ae ratios 
normally go undetected. Besi'-’’ other adulterants which
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are likely to be used go undetected unless specific tests 
are conducted. When these mixtures come up to the standards 
of PFA act, we made an arithmetic exercises to prove how 
these samples conformed to the standards, though adulterated 
By taking the mean values of every parameters we come to 
know that these mixtures satisfy the standard of PFA that 
means, the values of different parameters lied between the 
minimum and maximum range. Details of calculation that 
we have made are described somewhere in the preceding chapter. 
For the detailed results of our calculations please refer 
Table No.7.2.

Again we experimented with the different edible oil 
mixtures at the ratio of 50:50 viz. groundnut oil plus refi
ned cotton seed oil, soyabeen oil plus groundnut oil,, sun
flower oil with soyabeen oil and soyabeen oil with refined 
cotton seed oil. Among these four samples only one mixture 
of soyabeen with sunflower oii gets through the test normally 
applied to sunflower oil. Other mixtures do not conform to 
the standards when groundnut oil and soyabeen oil are,mixed 
at equal ratio and when tested as a groundnut oil also failed. 
The last one the soyabeen oil with refined cotton seed oil 
has also failed to satisfy the standards prescribed for 
soyabeen oil. Hence there is large room for a mixture of
sunflower with soyabeen oil at the said ratio to be sold in 
the market.



Ta
bl

e V
II-

1 : S
am

pl
es

 of
 Gr

ou
nd

nu
t O

il d
ra

w
n f

or
 te

st
in

g i
n t

he
 la

bo
ra

to
ry

A
yi •j

CDC
O

Pa
ra

m
et

er
s to

 w
hi

ch
 th

e 
. sam

pl
es

 di
d n

ot
 co

nf
or

m

B
.R

.re
ad

in
g 4

0.
5°

C
Sa

po
ni

fic
at

io
n v

al
ue

 24
9.

12
lo

de
ne

 va
lu

e 14.
22

Po
le

ns
ke

y v
al

ue
 7.1

B
.R

.R
. 61.1

 
lo

de
ne

 va
lu

e 1
14

.0
2

B
el

lie
rd

 Te
st

 20
.0

°C

B
.R

. re
ad

in
g 5

8.
5

lo
de

ne
 va

lu
e 1

02
.5

7
B

el
lie

rd
 Te

st
 34

.0
°C

C
as

te
r o

il +v
e

B
.R

.  re
ad

in
g 5

9.
0

lo
de

ne
 va

lu
e 1

05
.8

5
B

el
lia

rd
 Te

st
 37

.5
°C

B
.R

. R
ea

di
ng

 60
.6

lo
de

ne
 va

lu
e 1

02
.6

5
B

el
lie

rd
 Te

st
 34

.5
°C

B
.R

.re
ad

in
g a

t 50
°C

 47.5
A

pp
ea

ra
nc

e n
ot

 cl
ea

r an
d

u
SJ
4-1
4-1
CO
S

*o<u
TJ
Coa
ca
3
cn

CDc
•H
CO
4Jco
u

•H B
el

lia
rd

 Te
st

 4l.
5°

C
.

N
am

e o
f o

il

C
oc

on
ut

 oi
l

G
ro

un
dn

ut
oi

l : m :

13
th

 Ap
ril

 Pa
lm

 o
il

19
92

G
ro

un
dn

ut
oi

l

D
at

e a
nd

 
ye

ar

13
th

 Se
pt

.

r-4
O'
O'
r-4

•a
a)

<N
XDn

OVH 23
rd

 Ja
n.

19
92

24
th

 Ja
n.

19
92

13
th

 M
ar

ch
19

92

M
ar

ch
 92

•
4->
D.
0)
tn

JZ 
ija*'

tP—4

CM
O
O'

1
i

N
am

e o
f o

il Pa
ra

m
et

er
s to

 wh
ic

h t
he

 
sa

m
pl

es
 di

d n
ot

 co
nf

or
m

R
ap

es
ee

d o
il l

od
en

e v
al

ue
 11

0.
87

B
el

lie
r te

st
Tu

rb
id

ity
 tem

pe
ra

tu
re

A
ce

tic
 Ac

id
 M

et
. 29

0°
C

G
ro

un
dn

ut
 

B
.R

. re
ad

in
g a

t 4
0°

C
oi

l 
59

.4
 lo

de
ne

 va
lu

e 1
03

.2
2

B
el

lie
rd

 Te
st

 30°C
.

,, 
B

.R
. re

ad
in

g 5
8.

0
lo

de
ne

 110.25

o
0
in

.
r-~
<0

u
w
<0
u

T3
U
V

•H
r-t
r-l
0)

CQ

,, 
A

ci
d v

al
ue

 7.6
,, 

A
ci

d v
al

ue
 8.14

,, 
B

.R
. re

ad
in

g 5
9.

8
lo

de
ne

 110.
25

B
el

lie
rd

 Te
st

 32
.5

°C

lo
de

ne
 va

lu
e 1

01
.6

7
B

el
lie

rd
 Te

st
 33.0

°C

So
ya

be
en

 oi
l B

.R
. Re

ad
in

g 58.
3

Sa
po

ni
fic

at
io

n v
al

ue
 18

6.
35

lo
de

ne
 va

lu
e 1

05
.7

5
IT*

CO

Cflc
•H

3
O
u

•
oc

•
£3

4->
3»«•

*5
5
o
u
o oi

l 
lo

de
ne

 va
lu

e 1
06

.8
8

B
el

lia
rd

 Te
st

 30
°C

D
at

e a
nd

 
ye

ar

11
th

 Ju
ly

ON
00
O' 15

th
 Ju

ly
 

19
89

18
th

 Se
pt

.

Ov
CO
O' 7t

h N
ov

.
19

89

16
th

 Fe
b.

o
O'
O'

-C
4-»

VO
r-4

o
O'
O'
iH

o
tft

-C
■M

o
O'
O'
»H

•

V.*
o

*3
O
r-4

0C
6I



Ta
bl

e V
II

-2
 : Cha

rt s
ho

w
in

g th
e v

al
ue

s o
f th

e p
ar

am
et

er
s u

se
d f

or
 tes

tin
g t

he
 ed

ib
le

 oi
ls

 
in

 th
e l

ab
or

at
or

ie
s.

89

R
em

ar
ks

Pa
ss £r

•H
<8 Pa

ss

Pa
ss

Pa
ss

Io
de

ne
 re

ad
in

g

85
 to

 99
82

 to
 90

91

85
 to

 99
N

ot
 le

ss
 th

an
 *1

70

10
5

85
 to

 99
12

0 t
o 1

40

97
.5

85
 to

 99
10

0 t
o 1

45

97
.0

85
 to

 99
96

 to 
11

0

93
.8

Sa
po

ni
fic

at
io

n
re

ad
in

g

18
8 to

 19
6

17
7 to

 18
5

19
1

18
8 t

o 1
96

18
8 t

o 1
95

10
8.

7

18
8 t

o 1
96

18
9 t

o 1
95 1*161

18
8 to

 19
6

18
1 to

 19
4

0*161

18
8 t

o 1
96

16
8 to

 17
7

18
8.

5

Pa
ra

m
et

er
s

1i
•l ^

I *
! w 
i i i

54
 to

 57
.1

66
 to

 72
57

.2

54
 to

 57
.1

69
.5

 to
 74

.3

57
.8

54
 to

 57
.1

58
.5

 to
 68

.0

56
.3

54
 to

 57
.1

57
.1

 to
 82

.9
55

.7

54
 to

 57
.1

58
.0

 to
 60

.5

56
.0

O
ils

G
ro

un
dn

ut
 oi

l
C

as
to

r o
il

M
ix

tu
re

s o
f 10

 kg
. G.

N
. 

an
d 2

 kg
. cd

l£
ti£

6i
l

G
ro

un
dn

ut
 oi

l
Li

ns
ee

d
M

ix
tu

re
 of

 10
 kg

. G
.N

. 
ar

id
 2 

kg
. lin

se
ed

G
ro

un
dn

ut
 oi

l
So

ya
be

en
 oi

l
10

 kg
. of

 G.
N

. an
d

2 k
g o

f S
oy

ab
ee

n

G
ro

un
dn

ut
 oi

l
Su

nf
lo

w
er

10
 kg

 of
 G.

N
. an

d
2 k

g o
f su

nf
lo

w
er

G
ro

un
dn

ut
 oi

l
R

ap
es

ee
 oi

l
10

 kg
. of

 G.
N

. an
d

2 k
g o

f R
ap

es
ee

d



M
in

er
al

oi
ls

N
eg

a
tiv

e

N
eg

a
tiv

e •k
«k at

C
as

te
r

oi
l

N
eg

a
tiv

e

N
eg

a
tiv

e «k
* •k *

-
Te

st
 

f o
H

al
- 

B
au

d
ph

en
 

w
in

Po
si

- Nega


tiv
e 

tiv
e

Sl
ig

ht
 Neg

a-
 

po
si

tiv
e t

iv
e •k

•k

«k ,
«b

st
ro

ng
 

,,
up

 po
si

tiv
e m

l
CS S)
aa >
O krt N

eg
at

iv
e ,,

B
el

lie
rs

 Pol
le

n 
Tu

rb
id

ity
 va

lu
e 

te
st

no
t m

or
e 19.Q

°C
 to

 
th

an
 0.5

0%
 21

.0
°C

fa
ils

28
°C

o
■u o
CJ o ino o .
O' f-t CS

CO

i

1

1

no
t m

or
e 

th
an

 2.5
0%

. i

i

o
•u

o o
o ©

rH
CO

o
*
in

•
CM

A
ci

d
va

lu
e

0005*0 tfo
f^

O
re

 
th

an
 6.0

%

0.
44

48

no
t m

or
e 

th
an

 6.
0 9688*0

899*1 no
t m

or
e 

th
an

 6.
0

1.
22

32

t e
 r 

s
U

ns
ap

on
i-

fia
bl

e
m

at
te

r

no
t m

or
e 

th
an

 1.4
%

0.
44

6*
CD O 
t-i •
O rHe

■"* C vO 
co m

O jC
ra 4J o no

t m
or

e
th

an
 1.5

%

0.
62

no
t m

or
e 

th
an

 1.5
%

99*0 no
t m

or
e

th
an

 1,0
%

0,
72

<0
B
«S
u Io

di
ne

va
lu

e

98
 to

 
11

2.

10
8.

31

8^
'td

1

99 10
7.

03

10
0 t

o 
14

5

12
0.

45

12
0 t

o 
14

1

12
6.

09

85
 to

99 89
.3

6

P a
Sa

po
ni


fic

at
io

n
va

lu
e

19
0 t

o
19

8

91*161 19
6

19
6.

38

18
1 to

19
4

19
2.

30

18
9 t

o
19

5

86*961 18
8 to

19
6

19
1.

60

B
ut

yr
o 

R
ef

ra
ct

o-
 

m
et

er
 at

 
40

°C

55
.6

 to
 

60
.2

M
ix

tu
re

 of
 re

fin
ed

 
co

tto
ns

ee
d o

il 
50

%
 58

.5
 

+ G
.N

.o
il 5

0%
 

-

§4
-5

7.
1

59
.5

57
.1

 to
 

82
.9 00

•o
vO 58

.5
 to

 
68

.0
M

ix
tu

re
 of

so
ya

be
en

 oi
l 50

%
 58.4

 
co

tto
ns

ee
d o

il 5
0%

54
 to

57
.1

54
.8

Ed
ib

le
 oi

ls
A

 
__

_•
 

.__
__

__
__

__
__

_to
a)

3
P
X
Ha

1)
 Re

fin
ed

 co
tto

n
se

ed
 oi

l

2)
 Gr

ou
nd

nu
t o

il

M
ix

tu
re

 of
 

So
ya

be
en

 oi
l 50

%
 

G
.N

. oi
l 50

%

3)
 Su

nf
lo

w
er

 oi
l

M
ix

tu
re

 of
 

so
ya

be
en

 oi
l 50

%
 

su
nf

lo
w

er
 oi

l 50
%

4)
 So

ya
be

en
 oi

l

5)
 Gr

ou
nd

nu
t o

il

Ta
bl

e V
II

-3
 : Ch

ar
t sh

ow
in

g t
he

 re
su

lts
 of

 lab
or

at
or

y t
es

ts
 of

 ed
ib

le
 oi

l m
ix

tu
re

s a
t th

e r
at

io
 of

 50
:5

0 .


