i N N N N N N N N N N N N N N N N N N N N N NS

/ \Nu |

Al-Mustagbal University
Department of Medical Instrumentation Techniques Engineering
Stage: e
Subject: Clinical Chemistry
Instrumentations
Lecturer: Prof.Salih H Kadhim

Lecture 4

Spectrophotometer Instruments and Uses

Types of Spectrophotometer:

Depending on the range of wavelength of the light spectrophotometer is of two types, that are:
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1-UV-visible spectrophotometer: oawiil) 36 Al gl cihll (e

It uses light over the ultraviolet range (185-400 nm) and visible range (400-700 nm) of the
electromagnetic radiation spectrum.

2-IR spectrophotometer:

It uses the wavelength of light over the infrared range (700-1500 nm) of the electromagnetic
radiation spectrum.

Single beam spectrophotometer:

It operates between 325-1000 nm wavelength using only a light beam. The light travels in a single
direction, and the test solution and the blank solution are read in the same cuvette one after
another.
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Double beam spectrophotometer :

It works between 185-1000 nm wavelength. The two photocells split the light from the
monochromator into two beams. A beam is used for reference, and another is used for the reading
samples.
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Double Beam UV-VIS Spectrophotometer:

A double beam UV visible spectrophotometer is somewhat the same as the

double beam spectrophotometer in working. A typical double beam UV-visible
spectrophotometer consists of :
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A light or energy source, which is typically a lamp.

A filter or a monochromator that is attached to the device for the selection of
the wavelength of light.

A place for cuvettes to read the measurements
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Uses of Spectrophotometer - sall cilshal) jlga claladliu)
The uses of a spectrophotometer are as follows:

A spectrophotometer is used for the quantitation of nucleic acid (DNA or RNA).

It determines the concentration of color and colorless compounds by measuring the absorbance
of the solution. It can also determine the concentration of biological materials like nucleic acid
and proteins.

Similarly, it determines the phase of reaction by measuring the formation and disappearance
rate of the light-absorbing compounds in the range of the visible and UV region of the
electromagnetic spectrum.

It also identifies compounds by determining the absorption spectrum in the visible region of the
light and the UV region of the electromagnetic spectrum.
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The calibration curve:

The calibration curve is a plot of instrumental signal vs. concentration. The plot of
the standards should be linear, and can be fit with the equation y=mx+b ,where m is
the slope of the line and b is the intercept. x and y represent the distance of
the line from the x-axis and y-axis, respectively.

The non-linear portions of the plot should be discarded, as these concentration
ranges are out of the limit of linearity.
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Calibration Curve
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Preventive Measures: i.iis cisi sl

« The spectrophotometer should be turned on 10 to 15 minutes before use.

o« The device should be calibrated each time.

during the measurement.

acceptable concentration range.
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o The selected wavelength should be the maximum wavelength that the solution can absorb.

o« The sample used should not contain any substance which can dissociate, react or change

« Since the absorbance depends on the concentration, sample preparation should be within the
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Single Beam Spectrophotometer
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