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DESCRIPTION
Spectrophotometry measures the concentration of a certain 
chemical in a sample by comparing the quantity of light that 
enters the sample to the amount of light that exits the sample at 
a specific wavelength. The spectrophotometry can potentially 
measure any material that absorbs light. Spectrophotometry, for 
example, can quantify nucleic acids, proteins, and bacterial 
density, but it can also assess bitterness components (IBU’s,) in 
brewed beer. The major distinctions in spectroscopy are the 
wavelength of the equipment and the type of light being 
measured. In spectrophotometry, either ultraviolet, visible light, 
or fluorescent light can be used. A specific wavelength of UV/V 
is light can be used to directly detect a chemical's concentration. 
The emission of fluorescent light can be used to identify the 
concentration of a certain molecule indirectly. Furthermore, 
spectrophotometry might differ in terms of how wavelengths are 
chosen, either filter-based or monochromator. Filter-based 
devices employ optical filters to choose the wavelength of interest 
while filtering out all other wavelengths. Diffraction gratings are 
used in monochromator equipment to choose the appropriate 
wavelengths. Filter-based instruments offer better sensitivity and 
lower detection limits, whereas monochromatic instruments have 
scanning capabilities and wavelength flexibility [1].

Spectrophotometry is often used in biomedical and life science 
research, including both academic and industrial investigations. 
Nucleic acid, protein, and bacterial density assays are common 
spectrophotometry applications. Spectrophotometry, on the 
other hand, is widely used in a wide range of sectors, including 
biotechnology, diagnostic and clinical testing, drug development, 
pharmaceutical research, chemical engineering, material science, 
and agricultural research. Chemical categorization techniques 
differentiate compounds based on their structural qualities, 
which are often determined by evaluating physical attributes 
(molecular weight, electrical charge, solubility, pH) or chemical 
or biological activity. Spectrophotometry is the measurement of a 
substance's concentration at one or more wavelengths. In 
contrast, spectrophotometry is a preferable alternative if the 
research is interested in determining the concentration of the 
chemical at one or more wavelengths. Micro-volume measures are

generally 1 µl to 10 µl, although cuvette measurements can vary 
from 50 µl to higher than 1 ml [2-3].

The concentration of the sample and the kind of molecule being 
measured will determine whether a micro-volume measurement 
or a cuvette-based measurement is used. Micro-volume measures, 
which have considerably shorter route lengths (<1 mm), are 
accurate at greater concentrations, but cuvette-based 
measurements, which have much longer path lengths (approx. 
10mm), are correct at far lower concentrations. For the most 
accurate results, it is vital to select the appropriate volume. 
Furthermore, when working with a valuable or restricted sample, 
a micro-volume measurement is frequently advised to consume 
less volume for spectrophotometry measurements. In contrast, 
using a cuvette-based technique is useful for measuring 
heterogeneous materials such as bacteria in OD-600 research. A 
longer, cuvette-based path length yields a more precise and 
repeatable outcome. UV/V is measurements take place in the 
ultraviolet (UV) and visible (VIS) portions of the electromagnetic 
spectrum. UV/V is measurements can either directly measure the 
concentration of a chemical with a known extinction coefficient 
or indirectly use a standard curve. Fluorescence measurements 
need the presence of a fluorophore that has been tagged to a 
particular molecule of interest. The linked fluorophore absorbs 
photons of energy from a high energy wavelength light source 
(excitation light) and subsequently emits energy in the form of 
fluorescence from a lower energy wavelength light source to 
detect the concentration of the molecule of interest. 
Fluorescence measurements are indirect; hence a standard curve 
is required [4-5].

CONCLUSION

One restriction of spectrophotometry is the linearity of beer-law 
and lambert's laws, which may differ from the behavior of 
molecules in reality. Eppendorf solves this problem by offering a 
variety of assessment processes, including linear regression and 
linear interpolation, as well as quadratic regression, cubical 
regression, and spline interpolation, depending on the data. 
Another disadvantage of spectrophotometry is that a single 
wavelength measurement offers just a snapshot of compounds 
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present in sample. Eppendorf solves this difficulty by providing 
freely scanning wavelength options ranging from 200 to 830 nm, 
enabling for a full spectrophotometric evaluation of all-absorbing 
substances in the sample.
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