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ABSTRACT

Novel spectrophotometric sequential injection systems for determination of
some nitrogen compounds were developed.

A sequential injection (SI) system for determination of protein using the
Bradford reagent was investigated. Association species of protein and Coomassie
brilliant blue gives a blue color product with a maximum wavelength at 595 nm. A
sample throughput of 20 samples h™ was achieved. The protein contents in UHT cow
milk and soymilk obtained from the developed method agree well with that of
batchwise method.

A new spectrophotometric sequential injection system for successive
determination of protein and glucose for screening for diabetic diagnosis was

developed. The protein assay is based on ion-association of protein with
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tetrabromophenolphthalein ethyl ester (TBPE) in the presence of Triton X-100 at pH
3.2. Absorbance at 607 nm of the blue product is monitored. For glucose, hydrogen
peroxide, generated by the oxidation of glucose in the presence of glucose oxidase
immobilized on glass beads packed in a minicolumn, is monitored using iron-
catalyzed oxidation reaction of p-anisidine to form a red colored product (520 nm).

During the incubation period for glucose oxidation, the protein assay can be
performed. Linear ranges were up to 10 mg/dl human serum albumin (HSA) with a
limit of detection (LOD) (3c) of 0.3 mg/dl, and up to 12.5 mg/dl glucose with LOD of
0.08 mg/dl. The automated system has been demonstrated for the successive assay of
protein and glucose in urine samples taken from diabetic disease patients, with good
agreement with the other methods

A special design of sequential injection lab-at-valve (SI-LAV) system for
ammonia determination based on indonaphthol reaction of 1-naphthol was
investigated. The blue color product was monitored at 720 nm. Analysis time could be
reduced by 2 min for triplicate ammonia determination within one-run by using three
special designed-mixing chambers. R.S.D.s (n = 9) were less than 1.0 % for 1x10”,
7 x 10° and 1.4 x 10 M NH,". The analytical results of ammonium in the certified
reference material (CRM) by the developed SI method have a good agreement with
the certified values. This developed SI method with a sample throughput of 18 h™ can
be alternative for environmental analysis. In addition, the automatic SI system with
the modified-mixing chamber was applied for kinetics study of detection reaction
under Pseudo-first-order conditions. Mechanism was investigated.

The developed spectrophotometric sequential injection was developed further

for successive determination of some nitrogen compounds such as ammonia, nitrite
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and nitrate in environment samples. Indophenols reaction of 1-naphthol was used for
ammonia determination and novel nitrosation reaction of I-naphthol, with a yellow
product at 350 nm, was used for nitrite determination. For nitrate, it was reduced to
nitrite by using a copperized-cadmium column. The proposed method could be
applied to determine ammonia, nitrite and nitrate with LOD (3c) of 1.5 x 10° M,
7.7 x 107 M and 1.9 x 10° M, respectively. Analytical results obtained by the
proposed sequential injection procedure show good recoveries. The developed method
could be useful for the determination of nitrite and nitrate in environmental water

samples.
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