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Estimation of Insoluble Lac Resin
in Old Lac Samples

A. K. GHOSH & S. C. SEN GUPTA
Indian Lac Research_Institute, Namkum, Ranchi 10

Manwscri.pt yeceiued, 16 December 1969

A method has been standardized for the estimation of polyrnerized
lac present in old seedlac and shellac sarnples. The method is based
on the fact that insoluble lac resin dissolves in boiling 95o/o alcohol
in the presence of rnineral acid. The rnethod is also applicable for
the detection of old lac sarnples adrnixed with fresh lac samples,
at as low as 2o/o level.

f T is well known that when seedlac or
I shellac is stored for a long time, espe-

^ ciallv undcr unlavourable conditions.
it deteiiorates and gradually becomes
insoluble in alcohol and infusible. As a
result, while the percentage of nonJac
impurities remains constant, that of insolu-
ble lac resin in the sample inireases gradu-
ally. There is no knorvn quantitative
methcd for the determination of the latter.
An attempt has, therefore, been made to
develop a standard method for the estima-
tion of this insoluble resin.

When the non-volatile matter insoluble in
hot alcohol (termed as an impurity) is deter-
mined in a sample cf old lac, the insoluble
portion obtained consists of pol5zmerizod lac
and non-lac impurities. When poh'merized
lac is boiled 'with 95% alccliol" in the
presence of a mineral acid, the insoluble
lac goes into solutionl-3. The method for
the determination of insoluble lac in any
sample reported in this communicaticn was
standardized taking advantage of this
observation. The method is similar to
those recommended bv the Indian Standards
Instittr.tion (IS: 15 & 16: 1956) and the
fnternational Organization for Stan-
dardization (ISO R55 & 56: 1957), except
for the second determination using alcohol-
containing mineral acid.

For purposes of this determination, sul-
phuric acid was preferred to hydrochloric acid
as the mineral acid to be used, because of

the fact that the former does not volatilize
during dissolution at the boiling tempera-
ture. From a series of experiments with
various samples of old lacs, the optimum
amount of sulphuric acid required to
solubilize the insoluble lac resin in a 5 s
sample of old lac in 125 ml of 95ld alcohol
was found to be 1 g or 0.6 ml of concentrated
acid of sp. gr. 1.84.

Details of the estimation methoda-G

The sample is first ground so as to pass com-
pletely through a sieve of aperture 0.425 mm
in the case of seedlac and 0-71-0.425 mm
in the case of shellac.

An extraction cartridge (26x60 mm) is
freed from alcohol soltbles by placing it
inside the siphon tube and 125 ml, of 95o/o
alcohol in the flask, and extracting with
alcohol for 30 min. The burner is so
adjusted as to ensure one cycle of filling and
emptying of the siphon tube every 2 min.
The cartridge is then taken out, dried in an
oven at 100'+ 2"C for 3 hr and weighed in
a tared rveighing bottle (40 x 80 mm) kept
in a desiccator over sulphuric acid. Drying
and weighing are repeated till a constant
weight is obtained.

Through another cartridge, a boiling solu-
iion of 95]d alcohol (125 ml) containing
sulphuric acid (0.6 ml) diluted r,vith an equal
volume of water is filtered to eet rid
oI matter, if any, soluble in acidulated



alcohol. The cartridge is washed with
50 ml hot alcohol from the top downwards,
transferred to the siphon tube, extracted
with alcohol, dried and rveighed in the same
$'ay as the first one.

ple is mixed thoroughly
several times and a 4'5-
ely weighed and placed
to which I25 ml of 95oy/s

alcohol is then added. This is then covered
with a cover glass and placed on a boiling
water-bath. The alcoholic solution is boiled
vigorously for 30 min, keeping the volume
constant by replenishing from time to
time.

A weighed cartridge (first set) is placed
inside the filter tube surrounded with hot
water, which is maintained at not less than
90'C. The boiling lac solution is decanted
into the cartridge follorved by the insoluble
matter with successive portions of hot 95/o
alcohol. Finally, the cartridge is rvashed
from the top dorvnlvards r,vith a fine jet
of hot alcohol. For this transfer, nearly
75 ml of hot alcohol is required.

The cartridge with the insoluble matter is
next transferred to the siphon tube in the
extraction flask and extracted with alcohol
as described earlier for t hr with exactly 30
cycles of complete filling and emptying of
the siphon tube. The cartridge is removed,
drained upright on filter paper, dried in an
oven at 100't 2'C {or 2 hr, cooled and
weighed. The drying process is repeatec
till a constant weight is obtained.

iltraton.

The first determination gives the percentage
(Wr) of of non-Iac
impurities Polymerized)
lac and t the non-lac
insolubles nce bet$€en
these two values (Wr-Wr) obviously gives
the percentage of polymerized lac in the
sampre.

t

ESTII,IATION OI. INSOLUBLE LAC RESIN

Variety Age of
oI seedlac

seedlac year

The determination was repeated a number
of times and was found to give reproducible
results. Some typical data for fresh and old
samples of seedlac are presented in Table 1.

It is seen from Table 1 that in the case of
fresh lacs, there is practically no difference
in the percentage of insolubles obtained
using alcohol, with and without mineral
acid, ufiile in old lacs, there is a difierence,
which is obviously due to the polymerized
(insoluble) lac present.

To test the applicability of the method for
the detection of old lacs when admi.xed with
fresh lac, an old sample of seedlac was
mixed with a fresh one in different propor-
tions and subiected to the estimation. The
results given'in Tahle 2 indicate that the
incorporation of old seeldac (polymerized
lac content 20.89%) in fresh sample to the
extent of even 2o,/o car^ be detected by this
method.

Table I - Percentage of polyrnerized lzc
in old seedlac sarnPles

SI
No.

Hot alcohol PoIY-
insolubles, % merized

r---!--1 lac
In In (Wt-Wr\

alcohol alcohol %
(Wr) con-

taining
mineral

acid
(W")

1
2

J

4
J

8
9

10
11
72

Kustni Fresh 2'89 2'92
Rangeeni do 2'76 2'76

(bevl

Fangeeni do 4'14 4'74
(paIas)

Rangeeni do 3'28 3'28
db 13 19-75 6.79 12'96

19'77 6'79 72'98
19'75 6'77 72'98

Kusmi 10 18'74 3'20 15'54
18'76 3'24 15'52
78'7 5 3'22 15'53

rlo 12 30'11 3'76 26'35
30'14 3'72 26'12
30'14 3'74 26'40

Rangeeni 13 20'76 5'06 15'10
do 73 28'34 4'40 23'94
do 14 1'4'90 4'94 9'96
do 74 24'53 3'6+ 20'89
do 14 26'16 4'29 2l'87
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Table 2 - Percentage of polyrnerizell lac in a rnixture of fresh and old seedlac samples
(Tke olil seeillac sa,mple aontai.neil 20.99% of polymerized la.c)

Proportion of seed-
lacs in the mixture
r__4______-r

Fresh Old

SI
No.

In alcohol

Found Calc.

In alcohol
with acid

/____./l_______-l
Found Calc.

Polymerized lac
,-__-_______J_________--_r
Found Calc.

100 0982
955
90 1080 2070 3060 4050 500 100

1

2
3
4
5
6

8
9

3.28
3-72
4-38
5-44
7-56
9.67

t1'77
13.93
24-s3

3-77
4-34
5.41
7.53
9.66

11.78
13.91

3.28
3.28
3-29
3.30
3-36
3-39
3-44
3.46
3.64

3.29
3.30
3.31
3.3s
3.39
3.42
3.46

o/
/o

0.44
1.09
2-74
4.20
6.28
8.33

ro.47
20.89

o/
/o

o.42
7.04
2-to
4.18
6-27
8.36

10.45

Hot alcohol insolubles, %
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