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Abstract

Microcalorimetric studies of enzyme activities have been made on the hydrolysis of starch catalyzed by a-amylase. The best
conditions for the hydrolysis of starch in the presence of a-amylase have been pointed out and the a-amylase activity was
determined by isothermal batch microcalorimetry.The heat changes involved during the hydrolytic reaction can be related to
the starch concentrations in a linear way and the heights of the calorimetriccurves can be directlyrelated to the amylaseactivities.
Calibration curves were obtained. The new method for starch assay and a-amylase activity determination is direct, simple,
accurate and it needs no pretreatment of the sample or auxiliary reactions. The a-amylase catalytic activity has also been
investigated by microcalorimetryin the presence of some metal ions.

Keywords: Catalytic methods; Enzymatic methods; Enthalpimetry; Starch; a-Amylase

1. Introduction

The enzymes belonging to the amylase class repre
sentcatalysts which can hydrolytically break the glu
cosidic bonds on the starch molecule and its derivatives
[1]. In food industry these enzymes are largely
employed, especially for the production of oven food
products [2], glucose syrup [3], food-stuff products
[4] and also alcohols and sugars [5]; moreover the
amylolytic enzymes are used in paper and draper man
ufacture [6], for leavening the dough during bread
making [7], in malt saccharification [8] for brewing
beer and in the detergents industry [9].

These hydrolytic enzymes act by breaking the glu
cosidic bonds of higher carbohydrates, by adding water
molecules to them and by transforming the polymers
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to lower-molecular-weight molecules (oligomers and/
or monomers).

Nowadays the carbohydrases appear to be of great
interest in food chemistry, because there are no alter
native technologies for catalyzed hydrolysis [10].

a-Amylase is particularly capable to break the 1,4
glucosidic bonds of the starch molecule, so that the
reaction products show the a-D-configuration on the
C1 atom of D-glucose. These enzymes act on amylose
and also on amylopectin (the two parts of the starch
molecule). Therefore, in principle maltose, but also
maltotriose and dextrines are produced in the presence
of a-amylases.

a-Amylases can be obtained from animal or micro
bial sources [2,11]. In the industrial field the enzymes
coming from microorganisms (such as Aspergillus ory
zae, Bacillus amyloliquefaciens or Bacillus lichenifor
mis) are most commonly used [12,13].
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Abstract

A flow-injection spectrophotometric method for the determination of adrenaline and isoprenaline, based on the reaction with
metaperiodate,is described. The calibration graphs are linear up to 2X 10- 4 M. Flow injection allows the measurement of 120
samples per hour. The method was successfully applied to the determination of both catecholamines in pharmaceuticals.

KfYWords: Flowinjection;Spectrophotometry; Catecholamines; Metaperiodate

1. Introduction

Catecholamine drugs are now widely used in the
treatment of bronchial asthma, hypertension, heart fail
ure associated with organic heart disease, and cardiac
surgery. The determination of catecholamines in bio
logical fluids normally requires the use of trace analysis
techniques, mainly chromatography with fluorimetric
orelectrochemical detection [1]. Catecholamines in
pharmaceutical preparations are present in relatively
large amounts, and increasing efforts have been
directed towards the development of simple and relia
ble analytical methods.

Toavoid interferences that may occur in the deter
mination of 1,2-diphenolic drugs in formulations by
direct measurements of the UV absorption, spectropho
tometric methods,currently employed, involve the pre
vious conversion of the drugs to coloured derivatives
tbat permit absorbance measurements in the visible
~.
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Several spectrophotometric methods have been com
monly applied, as cited in the literature, and comprise
derivatization reactions with organic reagents [2-9]
and inorganic agents [10-16]. Some of these methods
have been adapted to the stopped-flow technique and
flow-injection analysis [17-20].

The purpose of the present investigation was to
develop a simple, sensitive and rapid assay for cate
cholamines (adrenaline and isoprenaline) using a flow
injection system coupled to a colorimetric reaction. The
method is based on the oxidation ofcatecholamine with
sodium metaperiodate.

2. Experimental

2.1. Reagents

All solutions were prepared from analytical-reagent
grade materials with distilled, deionized water. Adren
aline and isoprenaline stock solutions (l X 10- 3 M)
were prepared from Sigma product in 0.02 M acetic







































J. Csap6 et al. / Analytica ChimicaActa 300 (1995) 313-320 315

Table 1
Wool threads of copt textiles and carpets from the Hungarian Applied Arts Museum

Sample No. Inventory Nature of sample Period Age of the Origin of the sample
number (century AD ) sample

(years)

1.1. 7436 cloth 3(?) 1750 unknown
1.2. 7429 cloth 4-5 1600 from Baron Weisenbach (blue)
1.3. 7429 cloth 4-5 1600 from Baron Weisenbach (red)
1.4. 7414 cloth 4-5 1600 Forrer collection
1.5. 7469 gobelin 4-5 1600 from Becker F.
1.6. 7441 gobelin 5 1550 Forrer collection
1.7. 7475 gobelin 5 1550 Forrer collection
1.8. 7475 gobelin 5 1550 Forrer Collection (flax fibre?)
1.9. 7434 decoration of cloth 5-6 1500 Forrer collection
1.10. 9013 cloth 6--8 1400 Forrer collection (imitation?)
1.11. 7417 decoration of cloth 6--8 1400 Forrer collection
1.12. 8642 gobelin 6--8 1400 Forrer collection
1.13. 7416 decoration of cloth 6--8 1400 from Szavai E.
1.14. 843161 cloth 10 1050 unknown
1.15. 14940 carpet 15 550 Anatolia
1.16. 13751 carpet 16-17 400 Anatolia
1.17. 5025 carpet 19 140 Turkmen
1.18. 15440 gobelin unknown unknown unknown

2.4. Preliminary comparison ofmodern and older
wool samples

Five samples each of modern wool, modern carpet
and 550 year old carpet were subjected to amino acid
analysis. The complete amino acid profile was deter
mined on each of these samples. The contrasts ofmeans

follows. Ion-exchange column: length 55 em, diameter
6 mm; temperature, 55°C for 30 min, and 70°C to the
end of the analysis. Ion-exchange resin: Chromex VA
8.BufferA: pH 3.28, 0.2 M [Na +], 25 min. Buffer B:
pH 4.25,0.2 M [Na+],30 min. Buffer C: pH 6.45, 1.2
M [Na+],55 min. Sodium hydroxide: 0.4 M, 10 min.
Equilibration: buffer A, 30 min.

The flow rates of the buffers were 50 mIlh, and the
flow rate of ninhydrin was 25 mllh. The other para
meters were those recommended by the manufacturer
oftheamino acid analyser for amino acid analysis. The
analysis of amino acids was performed according to
themethod described previously [9].

Table 2
Carpets from the Hungarian National Museum

Wool +Modern Carpet

2

were tested by the t-test.

Old Carpet

Sample No. Inventory Nature of Period (century AD) Age of the Origin of the samples
number sample samples (years)

2.19. 69/9158 carpet end of 16 400 Transylvania
2.20. 19487 carpet end of 17 300 from Teleki M.
2.21. carpet middle of 18 250 from China (Ningxia)
2.22. carpet beginning of 19 170 Anatolia, Balikesir
2.23. carpet from 1865 128
2.24. carpet 2nd half of 19 120 Caucasus
2.25. carpet unknown unknown unknown
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