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ABSTRACT

To develop an appropriate method for determination of indigo content in fermented
indigo, a comparative study of three different spectrophotometric methods and three different
reverse-phase high performance liquid chromatography methods was performed by using
synthetic indigo as standard. A percentage recovery test run was employed to evaluate the
efficiency of the methods. The spectrophotometric methods studied were performed by using
chloroform and sulfuric acid as solvents and indigo reduction with sodium dithionite prior to light
absorption measurement. In the reverse-phase high performance liquid chromatographic methods,
two different types of mobile phase systems were tested. The first one was that of isocratic elution
with methanol:water (95:5) with chloroform as indigo extracting solvent while the other was that
of gradient elution with water containing 0.005 % of trifluoroacetic acid and acetonitrile with
0.005 % of trifluoroacetic acid with methanol and acetonitrile as indigo extracting solvents. All of
these methods were tested with 10 local fermented indigo samples from different sources or

methods of production.

The results of the spectrophotometric test runs revealed that indigo in chloroform and

sulfuric acid, reduced with sodium dithionite, had maximum visible light absorption at 603, 612



and 399 nm with a molar absorptivity of 20,150, 19,712 and 22,725 em' M respectively. All
three methods gave comparable results of the percentage recovery of indigo test runs. The
average values, from 10 test runs in each method, were 97.5 + 3.4, 98.6 + 2.2 and 99.3 + 4.8
respectively. The precision of the method was limited by the low solubility of indigo. It was
found that the indigo content in fermented indigo samples significantly differed but all methods
gave comparable results. It was concluded that the appropriate spectrophotometric method for
quantitation of indigo is the use of sulfuric acid as extracting solvent due to ease of operation and

cost effectiveness.

In reverse-phase high performance liquid chromatographic test runs, signals at 286 and
284 nm were employed for the first and second mobile phase systems respectively. All HPLC
methods studied also gave comparable results. The average percentage recoveries of indigo from
6 replica were 99.2 T+ 0.4, 99.7 = 0.4 and 99.9 T 0.5 for those with chloroform, methanol and
acetonitrile as extracting solvents respectively and the precision of the methods was limited by the
low solubility of indigo. As in the spectrophotometric method, the indigo content in fermented
indigo analyzed by these 3 methods was comparable. The reverse-phase HPLC method based on
isocratic elution with methanol:water (95:5) and the flow rate of 0.5 ml/min is the appropriate

method of choice due to ease of operation and cost effectiveness.

The total solid content of local fermented indigo samples from different sources or
methods of production was quite different and ranged from 25 to 53% and it was found that the
indigo content was quite low. Indigo content of fermented indigo in as-received samples,
determined by the 2 optimal methods, ranged from 0.6 to 1.8 % by weight. The

spectrophotometric method gave slightly higher result than that obtained from the HPLC method.



