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A titrimetric method for the determination of g-amino
acids via formation of dithiocarbamates has been deve-
loped. The acids have been titrated in aqueous ¢-buta-
nol with sodium hydroxide using phenolphthalein as
indicator. The results are found to be accurate.

ORENSEN formol titration! for the estima-

tion of amino acids is used extensively in
biochemical investigations. However, the method
suffers from certain inaccuracies?. Thus, accurate
results are obtained in the case of such acids
which contain amino and carboxyl groups only
and in the case of diamino acids, imino acids
and those amino acids which contain phenolic
hydroxyl or guanido groups inaccurate results are
obtained. The Van Slyke procedure®, though accu-
rate, is tedious. Certain amino acidsreact abnormally*
owing to side reactions and yield more than their
theroretical amounts of nitrogen. Pope and Stevens®
developed a method in which the amino acid
is complexed with Cu(II) by adding a suspension of
copper phosphate. The solution is filtered and
Cu(II) is estimated iodometrically. The procedure
has, however, been reported to give erratic results®.
Amino acids may be estimated by non-aqueous
titrimetry but the precision and therefore accuracy
is not so good as in aqueous medium. The develop-
ment of a titrimetric procedure based on the following
reaction was, therefore, undertaken and the results
are reported in this note.

+ -
NHa-(IZH-C-O + CS; + 2 NaOH —
l

O
NaS-C-NH-CH-C-ONa + 2 H,0
Y

The reaction was rapid and quantitative in the
case of amino as well as imino acids. An imino
group forming part of an aromatic ring system did
not undergo this reaction. The acids were titrated
in aqueous #-butanol with sodium hydroxide using
phenolphthalein as indicator. The end points were
stable for about 15 min and the results were accurate
even in the case of diamino acids and the amino
acids which contain phenolic hydroxyl groups. The
results are recorded in Table 1. Due to the deve-
lopment of an intense yellow colour in the case of
cystine and cysteine hydrochloride, the titrations
were unsatisfactory. In the case of aspartic acid,
glutamic acid and arginine monohydrochloride the
results were inaccurate. Methanol, ethanol, iso-
propanol and dioxane were also used as solvents but
none was found better than #-butanol. _

Procedure — To a solution of amino acid (50-100
mg) dissolved in minimum quantity of water (by
warming if necessary) were added carbon disulphide
{ 5 ml) and ¢-butanol (50 ml or less so that the amino

TABLE 1 — DETERMINATION OF AMINO ACIDS VIA
FORMATION OF DITHIOCARBAMATES*

Amino acid Added Found Devia-

mg mg tion

mg

Glycine 107-4 1079 405
pDL-Alanine 101-0  100-5 —0-5
DL-Serine 1115 1114 —0-1
DL-2-Amino-n-butyric acid 101-8 102-4 406
pL-Threonine 95-2 9443 —0-77
L-Proline 81-4 80-71 ~—0-69
DL-Valine 108-5 108:2 —0-3
L-Hydroxyproline 59-1 59-57 +0-47
pL-Methionine 95-8 9679 +0-99
L-Ornithine monohydrochloride 97-6 98-:01 +0-41
L-Lysine monohydrochloride 102-6  102-3 -0-3
pi-Leucine 71-0 7118  +0-18
pL-Isoleucine 110-5 1102 —03
pL-Norleucine 86-4 86-92 +40-52
L-Histidine monohydrochloride 95-0 9445 —0-55
DL-3-Phenylalanine 738 73-56 024
L-Tyrosine 1060 105-4 —0-6
pL-3,4-Dihydroxyphenylalanine 45-0 4515 40-15
pL-Tryptophan 432 42-88 —0-32

*Average of two determinations.

acid did not precipitate out). The contents were
shaken for a few minutes and then titrated with 0-1NV
sodium hydroxide using phenolphthalein (¢-butanol
solution) as indicator. A little more of #-butanol
may be added during the titration if the solution
becomes cloudy at any stage. In order to prevent
a local excess of sodium hydroxide from accumulating
in the titration medium the solution was stirred.
The end point should be stable for at least 5 min.
A blank determination. was carried out similarly.

The authors are grateful to Prof. M. M. Bokadia
for providing facilities and to the CSIR, New Delhi,
for the award of a research fellowship to one of them
(J.V.K.R).

References

. SORENSEN, S. P. L., Biochem. Z., 7 (1908), 45.

. Jobipy, S. L., J. Am. chem. Soc., 40 (1918), 1031.

VAN SLyke, D. D., J. biol. Chem., 9 (1911), 195; 12 (1912),
275; 16 (1913), 121; 23 (1915), 407; 73 (1927), 121.

AvusTiN, A. T., J. chem. Soc., (1950), 149.

Porg, C. G. & StEVENS, M. F., Biochem. J., 33 (1939),
1070.

. SCHROEDER, W. A., Kay, L. M. & MiLts, R. S., Analyt.

Chem., 22 (1950), 760.

o vk wee

Estimation of Cu(II) with Fe(II) in
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Thiocyanate Using Cacotheline, Methylene
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Cu(II) has been estimated by visual titration with
Fe(Il) in H,PO, (9-10-5M) and in presence of potassium
thiocyanate (0-25-0-60 ml of 10%) using cacotheline,
methylene blue or thionine as indicator. The method
has been extended for the determination of copper in
Cu-Ni alloy and brass.
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AS an extension of our earlier potentiometric
method? for the detéermination of Cu(II) with
Fe(II) in phosphoric -acid medium in the" presence
of potassiuin thiccyanate, in' this note we describe
the results of titrimetric method for Cu(ll) using
cacotheline or methylene blue or thionine as visual
indicator.

Preliminary results indicate that the estimation
of Cu(Il) with Fe(Il) can be carried out with the
above indicators in 9-10-5M phosphoric acid medium
and in the presence of 0:25-0-60 mi of 109 KCNS.

Procedure — To 40 ml phosphoric acid solution
(10M) was added 0-5 ml of KCNS solution (10%).
Carbon dioxide was passed through the contents
for-5 min and copper solution (containing 5-35 mg)
added toit. The titration was carried out with iron
solution adding 0-5 ml of cacotheline solution or 1
mi of the dye solution near the end point. At the
end point sharp colour change from yellow to pink
in the case of cacotheline and blue to colourless in
the case of methylene blue or thionine was observed.
It was found that a little amount of indicator gets
destroyed if added at the beginning, so the addition
of the indicator near the end point is recommended.
The indicator correction was found to be 0-03 ml of
0-1N¥ Mohr's salt solution for all the three indicators.
The results are presented in Table 1.

The method is tested for the estimation of cop-
per in alloys such as Cu-Ni alloy and brass. The
above-named alloys were dissolved in concentrated
nitric acid and the nitrates réemoved by boiling with
urea for a few minutes in the case of Cu-Ni alloy?
and in the case of ‘brass it was removed by boiling
with H,SO,. After removing the metastannic acid
the solution is made up to a known volume and
Cu(II) estimated by the present method, using three
indicators separately. The results are given below:

Alloy Cu(II), %
Iodometric Cacotheline Methylene  Thionine
blue
Cu-Ni 7413 74-59 74-68 74:68
Brass 59-68 59-98 59-85 59-98

Chloride, sulphate, acetate, oxalate, borate, tartrate,
citrate, Ni(II), Cd(II), Ba(II), Co(II), Mn(1I), Zn(II),
Hg(T), Pb(IT), Al(III) As(III) and Fe(IlI) do not
interfere in the estimation.” Sb{V), nitrate and
nitrite interfere.

The potential of Cu(IL)/Cu(I) couple! has been
found to be 700 mV_ at an overall phosphoric acid
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TABLE l»-“—-"l;_:s.'r.mul‘o‘N oF é;EII),_WIT,II Fe(11)

Cu(Il), mg

Error
%
Iaken Found
CACOTHELINE
6-259 6-259 0-00
12:52 12:53 0-08
18:78 18-82 0-21
2504 25-08 0-16
3442 34-48 0-17
e Av. 012
METHYLENE BLUE
5-20 521 0-19
10-40 10-45 0-48
15:60 15-66 0-38
20-80 20-84 0-19
31-20 31-30 0-32
Av, 031
THIONINE
5-505 510 0-09
11-01 11-03 018
16:15 16-18 0-19
2202 22-04 0-09
3291 32-92 0-03
Av. 012

concentration of 7-24M containing 0-03N sulphuric
acid. 'Rao’ and Sagi® reported the potenptial of
Fe(IlI)/Fe(II) couple as 400-410 mV in 10-69-
9-81M H;3PO, and in 0-25M H,SO,. It was, there-
foré, supposed that the indicators with transition
potentials between 500 and 600 mV may work as
redox indicators. The indicators used in the present
study ‘satisfied this condition.
* In the estimation of copper by the iodometric
method? the following disadvantages were found:
(i) Ferriciron interferes and (ii) the solution of Cu(II)
should be neutral or weakly acidic. In the present
method the above two disadvantages have been
overcome.

We are grateful to the CSIR, New Delhi, for the
award of a senior research fellowship to one of us

(Y.P.R).
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