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Fluoto*.tric Determination of the Acid &
Saponification Values of Lac.

BY

N. N. Murty and H, K, Sen
(Indian Lac Reeeorch Institute, NonrAu-m, RoncAi,)

Introduction.

The determination of the acid and saponification

l values of ]ac and its constituents is of great

: importance in a stucly of its constitution. In
previous publications ( 1, 3, 5, 6 ) no fewer than

, , four methoils have been described. for determining
:-' these values, of rvhich the thymol blue method

has come into general use. But, in the case of
darl< coloured lacs 1 of colour index greater than

. 20), such as Burma l{usum and saponified solutions
of the ether-sohrble resin, this iniicator fails to
give a sharp end point, and in such cases, poten-

. 
n,r tiomebric method.s have to be empioyed, despite

' the long time needed for titration, and the suscepti-
' bility of the electrodes to poisoning.

It is well knolvn that the orange yellow colour

: of an alcoholic solution of lac changes very
i gradually to pink, starting at a low pH. It is

also knorvn (7) that lac exhibits an orange.red

; fluorescence when exposed to ultra-violet radiatiou
from a mercury arc. During the course of
sxperiment, one of the authors ( Murty ) found.
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that when titrated with alkali, this ultra-violet
fluorescence of lac changes from orange-red to
green, rather sharply near about the end point.
The possibility of using this change in the fluorescent
colour for fixing the end point of dark colowred,
lac solutions was, therefore, investigated. tsut it
was found that the methocl works rvell only with
light .coloured lac solutions. In the case of dark
soiutions, hor,vever, the addition of F-Naphthol as

a fluorescent indieator, while titrating proved. very
successfurl.

Dxperinnental.

A description of the changes in col.our under-
gone by an alcoholic solution of lac as titration
progresses is given in Table I. It will be seen
from this table that u'ithin a range of 0.2b c.c. of
N/10 aikali, the fluorescence of the lac soluiion
changes to green, brightens up and again becomes
slightly darker. With experience, the narrow
limits within which the lac solution loses any
suggestion of the orange-red fluorescence and
a,ssumes a bright parrot-green fluorescence can be
detected, easily. and an end point in titration with
alkali can be fi.xed. It will be noted, however.
that this poi.nt is 0.15--0.20 ccs. more towards the
acid region than that irrclicated by thymol blue
( as external indicator ). After keeping for some
time, the green fluorescence becomes somewhat
dark and dull.
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Table

l
I.

CC.
for 1

of N/10 alkali
g-. 4q!q4l?9.

0.00

14.00

16.30

L7.2V,

17.35

l-1.50

17.5-c

Change intelqqf.

Orange-yellow in ordinary light
and orange-red in U. Y. light.
Rec[ in ordinarylight; nonotice-
able change in U. Y.'Iight"
Commencement of pink in
ordinary light.
Nearly complete chango to
pink in ordinary light and com-

mencement of green fluores-
cence in [I. Y. ]ight.
Bright parrot green in U. Y.
light, with ilisappearance of any
suggestion of orange-red fluores-
cence. In ordinary light, pink
as before .which persists).
Slight darker green fluorescence
in U. Y.light.
Change of thymol blue colour
from yellow to greenish blue.
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SPECTR,UM Otr' THE FLUORESCENT P"ADIATION

Jn order to clefrne the fluorescent end point
more accrlrately, the cha3rges in the fluorescent
colour \4rere followed with the help of a direct
vision spectroscope. In the acid region, the fluore-
scent radiation from the lac solution consisted. of
a eontinuous spectrum of red, yellow and faint
green bands. As the titration progressed. and the
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solution became alkaline, the green band increased in
intensity. But contrary to expectation, the red tband
did not disappear, nor the blue set in. Ilence, for
finding the end point, reliance has to he placed
only on the juclgment of the eye and the use ,of a
spectroscope is not of any aclvantage.

CONSTITUENTS OT' LAC WHICH CONTRIBUTE
TO FIUORESCENCE.

IMhile the method works well with pale coloured
lacs, it was found impossible to detect any sharp
change in the fluorescent end point with darl<
colourecl lacs of the type of Burma and Siam lacs.
In these lacs, the dye, laccaic acid, which is
present in considerably larger proportion than in
Indian laes, may be responsible for masking the
encl point. A, solution of this dye, while exhibiting
a brick-red fluorescence in the acid range, shows
no fluorescence, and remains dark when rendered
alkaline. The resin constituents of lac .do not
contribute to the fluorescence, as bleached lac does
not show &try, and carbon-decolourised iac shows
but a faint fluorescencer llence the .other colouring
matter, namely erythro'laccin, present in lac and not
laccaic acid., is responsible for the green fluorescence
in the alkaline region. fn fact, it is this that
servos as a fluorescent indicator during titration
in the presence of ultra-violet light.

In order to be able to detect the end point
in the case of dark coloured, bleached und curbon-
decolourised lacs, a number of fluorescent indicators
mentionecl by Grant (2) were tried. The irldicat6r
qninine, describeil by Radley (q) as a suitable
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fiuorescent indicator in acidimetry was found
unsuitable, as the change in the fluorescent colour
takes place at a very low ?If, far removed from
the neutral point. Umbelliferone was also found
unsuitable, as the change to blue fluorescence is

gradual and takes place at a rather low PH.
Coumaric acid. shows too weak a fiuorescence to
serve any useful purpose. o'naphthol develops fluores-

cerice at the correct end point ; but the blue fluores-

cence is not bright enough for use in dark coloured

solutions. F-naphthol, on tlu other hand, suited

admirably, as the change to brighi violet fluorescence

is sharp and takes place at a point between the
eyrd points indicated by thymol blue and the bright
parrot green fluorescence of lac.

IMhen F-naphthol is adiled to lac solution, there

is a very narrow region (0'05-0'1 c c of N/10 I(OH)
of dull ash grey fluorescence through which the

fluorescent colour of iac changes, from bright green

to bright violet. That dull ash grey point rvhich

is reminiscent of not even the slightest green

fluorescence, is taken as the end point of the

titration. In the case of very dark coloured lacs,

1 cc. of a one per cent alcoholic solution of

F-naphthol will be founcl to be ample. Ior light
coloured. lacs and bleached lacs, a much smaller

quantity can be employed. The titration is done

in a dark room in a thin walled. pyrex

or qrattz flasko and the reflectecl fluorescent

radiation from the lac solution in flasl<

is viewed at an acute angle to the incident
radiation from a mercury arc lamp, filtering
through wood's glass. A glass float rendered
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flnorescent by fillinE it u.ith quinine in sulphuric
acid is usied inside the burette to enable readings
being observed as titration proceeds. This obviates
the neecl for having to srvitch on and off the
electric light during the course of the titration.
The time occr-rpiecl in titration uncler these conditions
is no more than in ordinary indicator methods,

This irrdicator (F-naphtho)) has heen forrnd rrseful
(table III) in titrating saponifiecl solutions of lac
and lac constituents with acids.. fn tabel If are
given the acid values of two varieties of lac
obtainecl by three rnetlods-colorimetric, fluorometric
and potentiometric. The electrodes used for the
polent,iomebric rnethod consistecl of autimony ancl
quintryclrone electrodes, both dipping into the
titration vessel and serving mutually as reference
and indicating eleclrodes. The necessity for estab-
lishing liqr.ricl jrinction \r'as thus eliminated.
The inflection potentials obtained with this
a,rrangelnent a,re . of the same order as that
obtained with antimony electrode (g\, as will
be seen from the accompanying curve. From the
figures given for acid va,lues in the table, it will
be seen that the values obtained with F-naphthol
are slightly lorryer than those obtained with thymol
lllue, but they cor.respond more nearl;' to the values
obt:rinecl bJ' the potentiometric method. fn table
IV are given the acid values for some typical lacs
ancl resins lvhich shon' the general applicability
of the fluorescence method.
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Table II.

Method. 4sa:ebe
Kusum Shellac. Palas Shellac.

i gb-quin eiectrode 7L.65 69.51
Thmol biue 7L.74 69.95

r' F-naphthol 7L.54 69.18
!-

Table III.

Saponification value.

s.v, s.v.
+F'

t
n * I(usum shellac 223.5 224.9

I(hair sheliac
' (desiccated) 241.3 24L+

{. . .Ether,soluble
ar resin (wax-free) ' 239.5

i' 2f6.8 220.6or,
i'. ^a -,, 2L7.7 220.0
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Table IV.

Acid. value.

Sample

_&_
L227

xL216
xIJ226

IJ224

Description
ofj?!qpig

Colour
index

A.Y.

&qqp!!4eL
72.52
79.40
85.46

o).cc
7L.59
79.6

160.3
T28.4

A.Y. quin-
lqy{1orre_._

72.52
76.9r
82.57

67.33
7r.7 4
7e.s

161.0
128.5

I. T. N. sheliac 23.4
Garnet shellac 41.0
T.N.,(122 rosin) 24.4
U. S. S. A.
T, N. (0.5"/.
orpiment) 23.0

tr(hair shellac
Bleached. lac
Rosin
Sandarac

* In these sarrrples the green colour of the lac solution was so rnuch
masked that the end point could be judged otrh' after the rnanifestation

of distinct fluorescence drte to B-naphthol. Hence the results are 2-3

per cent higher than those obtained b;' tire potentionretric method.

The authors wish to thank Dr. R,. W. Aldis
for the interest tal<en by him in the earlier stages

of this work'
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