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A Modification for the Determina-
tion of Sulphate in Mucopoly-
saccharides by the Benzidine

Method
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Department of Physiological Chemistry, Uni-
versity of Lund, Lund, Sweden

he methods for determination of micro-

gram quantities of sulphate in mucopo-
lysaccharides have been studied. Gravi-
metric methods have been found to be
unsuitable for small amounts of sulphate,
while certain colorimetric methods have
been found to be generally more suitable.
One of the most frequently used techniques
is to precipitate the sulphate with benzidine
and then to determine the amount of
benzidine-sulphate spectrophotometrically.

‘When using a modification of this proce-
dure described by Kent and Whitehouse !
difficulties were encountered, particularly
in filtering the benzidine-sulphate precipi-
tate through sintred glass to remove the
excess benzidine. The process is slow and
the results were found to be inconsistent.

A modification of this method in which
the benzidine sulphate was separated by
centrifugation was also tried? but the
results obtained were unsatisfactory. With
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additional modifications of the above

methods, more consistent results were ob-

tained with standard solutions as well

as with mucopolysaccharides after hydro-

Ezsis, and these modifications are described
ere.

Reagents.

98—100 9% Formic acid.

95 9, Ethanol.
Benzidine reagent: 0.5 9, solution benzidine
in 95 9, ethanol. Kept in the dark in a refrige-
rator and renewed every 3 weeks.

Acetone-ethanol mixture, 1:1 (v/v).
1.0 N Hydrochlorie acid.

0.5 % (w/v) Thymol in 2 N NaOH.
0.1 N sodium nitrite.

The mucopolysaccharides are hydrolyzed in
sealed tubes with 25 9, formic acid on & boil-
ing water bath. The hydrolysis curve (Fig. 1)
shows that 24 h are sufficiént to liberate all the
sulphate. Usually 0.75 ml of & mucopolysaccha-
ride solution containing 10 —80 ug of sulphate
is mixed with 0.25 ml of formic acid.

Standard solutions. 10, 20, 40 and 50 ug
SO,/ml in 25 %, formic acid.

Procedure. 0.3 ml of the hydrolysate is placed
in a conical centrifuge tube (15 ml) to which
0.5 ml 95 9, ethanol, 0.2 ml benzidine reagent
and 0.5 ml amyl alcohol are added. The stan-
dard solutions are treated in the same way
using 0.3 ml aliquots. The tubes are shaken and
allowed to stand 60 min at 0°C. They are then
centrifuged for 6 min in an ordinary laboratory
centrifuge with “swing out’” head at 4000
r.p.m. and the supernatant is carefully decan-
ted and discarded. 1 m] acetone-ethanol and
0.5 ml amyl alcohol are added to each tube,
the tubes are shaken to disperse the precipitate
and then recentrifuged for 6 min. The superna.-
tant is decanted as before, after which 1 ml
acetone-ethanol is added, the tubes are shaken
and centrifuged again. The supernatant is again
decanted.

The precipitate is dissolved in 3 ml of 1.0 N
hydrochloric acid and 2 ml of distilled water.
The benzidine solutions are diazotized at room
temperature by the addition of 1 ml of 0.1 N
sodium nitrite. After 3 min, 5 ml of the alkaline
thymol solution is added and the contents of
the tubes are mixed.

The optical density is measured at 505 mpu
in 1 em cells. The colour is stable for at least
4 h. The amount of sulphate is calculated from
a standard curve.
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Fig. 1. Liberation of sulphate from chondroitin-
sulphate hydrolysed by 25 9, formic acid on a
boiling waterbath.

Results and discussion. Curve a in Fig. 2
shows a typical standard curve obtained
by the method described. This curve shows
a linear relation between the amount of
colour formed in the reaction and the
amount of sulphate to as little as 3 ug.
However, at lower sulphate concentrations
deviation from linearity occurs and, more-
over, the curve does not pass the origin.

When known amounts of benzidine
corresponding to 3 —21 ug of sulphate were
diazotized a straight line passing through
the origin is obtained (Fig. 2, ). The two
curves are parallel.

The intersection of curve a with the
ordinate occurs at a point which corre-
sponds to the solubility of benzidine sul-

Fig. 2. Curve a: Typical standard curve for

different amounts of sulphate. Curve b: Curve

obtained when benzidine corresponding to the

amounts of sulphate indicated is diazotized
directly.

phate in the system used. According to
Kent and Whitehouse optimum results by
this method are found in the pH-range
2.5 to 2.7; the pH under the described
conditions was 2.5.

The author is greatly indebted to Dr Sven

Gardell for invaluable advice and criticism
during the performance of the work.
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