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ABSTRACT

Ultrasonic velocity (U), have measured at experimentally frequency 2 MHz in the binary mixtures leaf extract of Ocimum
Tenuiflorum in distilled water with (0.1% to 0.0125 %) concentrations range at Temperature 30°C’ 35°C & 40°C.

Density ultrasonic velocity and viscosity used to estimate the acoustical parameters namely adiabatic compressibility (Ba),

relaxation time (T), acoustic impedance (z), free length (Lf), free volume (Vf) and internal pressure (Pi),Wada’s constant

would prove to be more useful to predict and confirm the molecular interactions. A variation in these parameters will

provide strong information regarding the molecular interactions taking place in the solution.
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1. INTRODUCTION

Our country is very well known for Ayurveda, in the
Ayurveda medicines are largely made up from plants,
herbs. One of such herbs is Tulsi which is also known as
Holy Basil. Tulsi is known for its antifungal nature. In
recent years ultrasonic technique has become a powerful
tool in providing information regarding the molecular
behavior of the liquids, polymer solutions and mixtures
etc. [1-5]. Ultrasonic waves are used for both diagnosis
and therapy. It includes the detection of wide variety of
anomalies, such as tumor, bloodless surgery, proper
extraction of broken teeth, cardiology, gynecology and
kidney stone fragmentation [6-10]. The successful
application of acoustic methods to physicochemical
investigations of solution becomes possible after the
development of adequate theoretical approaches and
methods for precise ultrasound velocity measurements
in small volumes of liquids [11, 12].

2. MATERIAL AND METHODS

The Tulsi leaf extract used in this study was of analytical
range. Thermostatic water bath to maintain constant
temperature. Mittal company Interferometer with an
accuracy of 0.1%. at 2 MHz. The viscositiy (1)
measured by using Ostwald’s viscometer with an
accuracy of £0.001 PaSec. The density (p) of this binary
solution was measured accurately. Using 25 mL specific
gravity bottle in an electronic balance precisely and

accurately. The basic parameter U, 1, p were measured
at solutions of leaf extracts of ocimum tenuiflorum at
temperature 30°C*35°C & 40°C.

By wusing ultrasonic velocity following ultrasonic
parameters are calculated [13-20].

1. Ultrasonic velocity (V): vV =fX Ams’

Adiabatic compressibility (K): kK = (1/ v’ p) kg ms’
Free volume (V)):, Vf = (M v/kn) ** m’

Acoustic impedance (Z): Z = v X pkg m’s’
Free length (Lf):

L = KVx)

K = Adiabatic compressibility,.K=Temperature
dependent constant(93.875+0.345T)x10™
Ultrasonic Attenuation (o0/f"): o/f = 81T'N/3pv’
Relaxation time (T ): T =41/3pv’

Wada constant (W): W=M. k "7/p

Internal pressure (Ii):
1/2 2
mi = bRT S} £
v M

10. Cohesive energy (CE) : CE = 1iVm

g1 W N

o o N o

3. RESULT AND DISCUSSION
The measured values of ultrasonic velocity, density
and related Thermo Acoustical parameters of Tulsi

Leaf extract solution at temperatures 30°C, 35°C
and 40°C.
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Table 1: Thermo Acoustical parameters of Tulsi Leaf extract solution
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Tulsi leaf extract solution at 30°C
0.0125 % 996 1.5035x10° 1528 4.28 x10* 4.1113x10° 56.7317 x10”
0.025 % 997.6 1.5524 x10° 1525 4.27x10* 4.1065 x10° 54.2324 x10”
0.05 % 999.6 1.5742 x10° 1528 4.27 x10* 4.1025 x10° 53.2665 x10”
0.1 % 1003.2 1.645x10” 1536 4.24 x10* 4.0885 x10° 50.2432 x10”
Tulsi leaf extract solution at 35°C
0.0125 % 994.8 1.3449 x10° 1508 4.37x10™ 4.1859 x10” 66.0757 x10”
0.025 % 996.8 1.4054 x10’ 1519 4.32 x10* 4.1597 x107 62.5333 x10”
0.05 % 998.4 1.4269 x10° 1526 4.29x10™ 4.1440 x107 61.5483 x10”
0.1% 1002 1.5191 x10° 1528 4.29x10* 4.1460 x107 56.141 x10”
Tulsi leaf extract solution of at 40°C
0.0125% 994 1.2634 x10° 1507 4.38 x10™ 4.2230x10° 72.4992 x10”
0.025% 995.6 1.2834 x10” 1510 4.37x10* 4.2180 x10° 71.0227 x10”
0.05% 996.8 1.2939 x10° 1511 4.37x10™ 4.2178 x10°* 70.2297 x10”
0.1% 1000 1.3606 x10°° 1517 4.35x10" 4.2078 x10° 65.51 x10775
Table 2: Acoustical parameters of Tulsi Leaf extract solution
£
El 5 4 23 = s 2 Tz g
e £ 8 S & g £ 5 s 2 S 5
195 — o, < é % S E o} @)
(a4
Acoustical parameters of tulsi leaf extract solution at 30°C
0.0125 % 23.0925 x10™ 1.5169 x10° 4.6688 x10” 1.1256 x10™" 4.0859  31.1702x10"
0.025 % 23.4670 x10™ 1.5223 x10° 4.8319x10” 1.1535x10™" 4.0807  31.6249 x10™
0.05 % 23.6395 x10™ 1.5283 x10° 4.9092 x10° 1.1605 x10™" 4.0736  31.7937x10"
0.1 % 24.1623 x10™ 1.5419 x10° 5.1661 x10” 1.1898 x10™" 4.0630  32.3802 x10"
Acoustical parameters of tulsi leaf extract solution at 35°C
0.0125 % 22.3279x10* 1.5001 x10° 4.0991 x10° 1.0384x10™" 4.0799  30.1745x10"
0.025 % 22.7722 x10™ 1.5141 x10° 4.3375 x10° 1.0595 x10™" 4.0791  30.7133 x10™
0.05 % 22.9176 x10™ 1.5235x10° 4.4374 x10° 1.0593 x10™" 4.0769  30.8598 x10™
0.1 % 22.6877 x10™ 1.5310 x10° 4.7195 x10° 1.1193 x10™" 4.0617  30.8598 x10™
Acoustical parameters of tulsi leaf extract solution at 40°C
0.0125 % 21.9876 x10™ 1.4979 x10° 3.8487 x10° 9.7821 x10™" 4.0829  29.7386 x10™
0.025 % 22.1627 x10™ 1.5033 x10° 3.918 x10° 9 9.8619 x10™" 4.0777  29.9272 x10™
0.05 % 22.2637 x10™ 1.5061 x10° 3.951x10° 4 9.911 x10™" 4.0729  30.0274 x10™
0.1 % 22.8338 x10™ 1.5170 x10° 4.1748 x10° 1.026 x10™" 4.0626  30.6978 x10™

"Specia] Issue: International Coty%rence on Innovative Trends in Natural and Applied Sciences -2021”



Naik R.R., ] Adv Sci Res, 2021; ICITNAS: 269-273 271

303K —a— 303K
1540 - —o— 308K = —e— 308K
e 313K E 4.38 313K
1535 E
m 5 4.36 4
) ] 2
E 1530 = 4.344
> >
g 15254 - =
§ = 4.32 4 )
= 1520 ?
> 1 o 2 4.304
E o [ ]
S 15151 E 4.28-
E o
5 1510+ S 4.261
G
S 424 . . . r .
150%_00 0.b2 0_b4 0.b6 0.b8 0_:|0 2 0.00 0.02 0.04 0.06 0.08 0.10
concentration (%) concentration (%)
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Fig. 2: Variation of Density with concentration Fig. 5: Variation of Intermolecular free length
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Fig. 3: Variation of Viscosity with concentration Fig. 6: Variation of Free Volume with
and temperature concentration and temperature
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Fig. 9: Variation of Ultrasonic attenuation with Fig. 12: Variation of Cohesive energy with
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Fig. 13: Variation of Relaxation time with
concentration and temperature

Ultrasonic velocity and Acoustic impedance represent
nonlinear increasing Changes with increase in
concentration of Tulsi leaf extract Solution. The
complex  formation and intermolecular  weak
association which may be due to hydrogen bonding.
Adiabatic compressibility decreases with increase in
concentration of Tulsi Leaf extract solution. The
opposite trend of ultrasonic velocity and adiabatic
compressibility in shows that the association among
interacting Tulsi Leaf extracts solution. Free length
varies nonlinearly with increase in concentration of
Tulsi leaf extract Solution Shows the interaction
between solute and solvent. Relaxation time decreases
with increase in concentration Tulsi leaf extract
Solution. Free volume increases and internal pressure
decreases with increases in concentration of solution

represent hydrogen bonding.

4. CONCLUSION

The variation in the values of ultrasonic velocity and
other derived parameters are found to depend on
composition of mixtures. These show the molecular
interactions. The linear increase in the values of relative
association with temperature for the Tulsi leaf extract in
liquid mixture suggest that there are strong solute-
solvent interactions at higher temperature. It is
concluded the association in this liquid mixture is due to
Hydrogen bonding in the binary liquid mixtures.
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