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Aim of the experiment

e folbe able tgmggt%rmrph_ine the concentration of a pharmaceutical
compound “ paracetamol” using UV spectroscopy.

e To be able of determining the percentage of label of a pharmaceutical
dosage form using UV spectroscopy.
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Different compounds may have very different absorption maxima and absorbance.

What are transmittance and absorbance?

Consider monochromatic light transmitted through a solution; with an incident intensity of /,and a

transmitted intensity of /. Geo)o Wzt Cop pD| > ) 30
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The transmittance, 7, of the solution is defined as the ratio of the transmitted intensity, /, over the
incident intensity, /, and takes values between 0 and 1.
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However, it is more commonly expressed as a percentage transmittance: 1.0
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What are transmittance and absorbance?

St e dent and transmitt Jt Y
: incident an ed
. The absorbance, A, of the solution is related to the transmittance and in
intensities through the following relations:
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« The absorbance has a logarithmic relationship to the transmittance; with an absorbance of 0
corresponding to a transmittance of 100% and an absorbance of 1 corresponding to 10%

transmittance 5, \,,s G (;,21}9 s e ij 10 -1

* Intensely absorbing compounds must be examined in dilute solution, so that significant light
energy is received by the detector, and this requires the use of completely transparent (non-
absorbing) solvents in the same UV region.
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What is the Beer-Lambert Law?

ok e e K roportional to the
The Beer’s law states that the absorbance of a solution is directly prop

concentration of the absorhing species in the solution and the path length.
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Thus, for a fixed path length, UV/Visible spectroscopy can be used to determine the

concentration of the absorber in a solution. %)
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* Because the absorbance of a sample will be proportional to its m
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concentration in

absorptivity is
the sample cuvette, a corrected absorption value known as the 'L‘Q_IEL’—S—L—’

used when comparing the spectra of different compounds. It is a Wt of
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the compound at a particular wavelength. This is defined as:
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Where

A= absorbance (unitless) )
Molar unit =t

¢ = sample concentration in{moles/liter

= length of light path through the cuvette in cm S BLs )
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€ = molar absorptivity in L mol?t cm
L

Cy L = Lp 09927 250

% L/mo) -Co

e e



s LBl
S Cwm*;n/}}\ O,,._) rgﬂ anmP\cs 1 =

Clieainl o ol il
:A"r\/' . )\)' E;’|f&"/‘
,Qf\ Sl CedEl@E SN ) Aoéos ﬁll Py 2)) i oo
o
LAbsorbance A, a measure of the amount of radiation that is absorbeg|
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LChromophore Structura?unit responsible for the absorption

€, Parameter defining how strongly a substance absorbs |
light at a given wavelength per molar concentration |

Molar absorptivity
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/ Path length b, the length of the sample cell in @m |
/ Beer’s Law A= ebc
N The wavelength at which maximum absorbance occurs

The molar absorbance a )\max\
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. The value of £ is usually given by the pharmacopeia in pharmacopoeial procedure or else it can

be determined practically in the lab. ML D Ghe Lo @
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« The Beer’s law (A= ebc ) represents a linear equation; (y = ax + b), where the intercept (b) in the
N AL

case of Beer’s law is zero and the slope (a) is eb. As “b” is fixed = 1cm, the slope will be equal
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« In order to be able to obtain the value of €, a_reference standard material of the analyte should

d,# ~2) T/ be available; if so prepare a series of standard solution of the material and measure them
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If we plot absorbance against concentration, a straight line passing through the origin (zero) should
obtained and a linear relationship is observed a

. : s it obeys Beer’s law.
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But yet there are some factors that lead to deviate from a linear relationship between concentration
uty
and absorbance and a subsequent apparent failure of Beer’s law. Deviation from Beer’s law are

reported as positive or negative; according to whether the curve is concave upward or concave
downward\ \‘msr)”') ~ep ) ”J"-P il G C‘f” I
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: - due to the follow1ng factors:

Deviation from Beer’s law may occul o
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