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Abstract: Cinnamon capsules are sold as food supplements or as
dietetic foods to reduce blood sugar levels in type II Diabetes
mellitus. About 40% of methanol is converted to formaldehyde
which is used for production of plastics, plywood, paints,
explosives and permanent press textiles. Methanol is used as a
fuel in vehicle. Recent research documents anti-cancer activity of
cinnamaldehyde observed in cell culture and animal models of the
disease.

Ultrasonic absorption has been measured at different
frequencies 1 MHz to 10 MHz in the bio-liquid mixtures of
methanol with cinnamaldehyde over the entire range of
composition at five different temperatures 293 K, 298 K, 303 K,
308 K and 313 K. The ultrasonic velocity (u), density (p) and
viscosity (1) has been measured in the bio-liquid mixtures of
methanol with cinnamaldehyde. Derived thermo-acoustic
parameters acoustic impedance (Z), Vander Waal's constant (b),
free volume (V,), adiabatic compressibility (§3,), internal pressure
(7)), and free length (L,) has been calculated. The result has been
used to discuss the nature and strength of intermolecular
interactions in the system. The linear and nonlinear behavior of
these parameters can be used to deduce information about the
liquid systems. These variations depend on structural changes due
to intermolecular interactions in short regions around the
molecules.

1. INTRODUCTION

some bio-liquids and their mixtures. Methanol

The ultrasonic studies in bio-liquid are essential
for utilizing them in bio-medical technology.
Bio-liquids are made up of long chain molecules
consisting of aromatic compounds. Bio-
molecules are bigger in size and complicated in
structure. The exhaustive literature survey
shows scanty work on pure bio-liquids and
liquid mixtures[1-4]. Therefore it was though
worthwhile to understand ultrasonic study on
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and cinnamaldehyde has large number of
applications in bio-medical technology and
industries.
2. MATERIALS AND METHODS

The liquids used were of BDH
analar grade and were redistilled in the
laboratory. In this study the measurements have
been made in the temperature range 293 K-313
K. The temperature of the liquid mixture was
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kept constant by the use of thermostat U-10 with
+ 0.01 K accuracy. Density measurement was
carried out by using hydrostatic sinker method
with an accuracy +0.01%. A monopan electrical
balance of least count as 0.0001 gm was used to
record change in plunger weight dipped in the
solutions correct to fourth place of decimal.
Ultrasonic velocity and absorption
measurements were made with an ultrasonic
multifrequency interferometer (Mittal
enterprises, New Delhi) in the frequency range 1
MHzto 10 MHz with an accuracy of +0.1%. The
time of descent of the liquid between the
viscometer marks was measured using
electronic timer. The time of descent of the
liquids between the viscometer marks was
measured using an electronic digital timer with
least count 0.01 sec. The viscosity was
measured in Ostwald's viscometer with an
accuracy 0.001 cP.

3. RESULTS AND DISCUSSION
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pair to the electron deficient 3-carbocation of
the cinnamaldehyde and the constituents
molecules gets associated. The association in
the constituent molecules may involve due to
hydrogen bonding or due to dipole-dipole
interaction between the constituent
molecules[5-6].
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Figure 2. Variation of u versus x

Figure 2 contains the plots of
ultrasonic velocity versus molar concentration
produced by IDR empirical relation, Nomoto's
relation and Junjie's relation. Velocity produced
by IDR empirical relation is in good agreement
with the experimental data as compare to
Nomoto's relation and Junjie's relation.
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Figure 1. Variation of u versus x

Figure 1 contains the plot of ultrasonic
velocity versus molar concentration. It is
observed that ultrasonic velocity increases with
increase in concentration of cinnamaldehyde in
methanol indicating association in the
molecules of the component liquids. In
methanol oxygen atom contain lone pair of
electron act as nucleophile and provides a lone
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Figure 3. Variation of (a/f) versus x

Figure 3 contains the plot of
experimental ultrasonic absorption (o/f) versus
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