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ABSTRACT : Fruits are more essential and have many  health benifits. Fruits has vitaminewihch is made up of 

an organic compound. Vitamin must be through diet.  Vitamin C is required for the properdevelopment& 

function of many parts of the body .  It also plays an important role in maintaining proper immune function.  In 

this research the Selected fruits are apple and orange and they have Vitamin ‘C’.  Estimation of Vitamin content 

have been done by studying Ultrasonic Velocity, Viscosity, Density and adiabatic Compressibility.  Further the 

experimental values are confirmed by FTIR. 
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I. INTRODUCTION 
 Ultrasonic offer the most exciting and fascinating field of scientific research among the researcher. The 

word ‘ULTRASONIC’ means ultra-beyond, sonic-sound. Since the ultrasonic and other related thermo acoustic 

parameters provide useful information regarding the molecular interaction, structure of molecules
1-2

etc. 

Ultrasonic study of liquid and liquid mixture has gained much importance during the last two decades in 

assessing the nature of molecular interaction and investigating the physiochemical behavior of system
3-4

. 

 

LIQUID STATE PHYSICS : There are two fundamental problems in discussing thestructure of liquids. The 

first is that of understanding the nature of molecular interaction. In general terms, it can be said that the forces 

are repulsive for small molecular separations, but a detailed knowledge is necessary for the understanding of 

liquid properties. The second fundamental problem is that of relating the bulk or macroscopic properties of a 

system to the microscopic or molecular properties and in particular to the potential energy function which 

describes the way in which an isolated describes the way in which an isolated pair of the molecules interacts
5
. 

 

Peculiarities of Liquid State : The most obvious resemblance between liquids and gases is their lack of rigidity. 

As such, neither of them offers a permanent resistance to a shearing stress. An immediate consequence of this is 

that, neither liquid nor a gas possesses a shape of its own; both assume the shape of the container. Every solid on 

the other hand possesses a definite form and will always offer a resistance to shearing stress. Between liquids and 

solids, the most prominent similarity is that both possess cohesion, which enables them to maintain a free surface, 

whereas a gas always fills any container. The next and less fundamental property common to liquids and solids is 

their relative incompressibility compared to gases. While the compressibility of solid is usually of the order of 10
-6

 

atm
.-1

, those of liquids are only slightly larger, 10
-5

 atm.
-1

. But the compressibility of a gas, which is roughly equal 

to the reciprocal of the pressure, (at a pressure of one atmosphere) is about 10
-5

 times as great as that of a liquid. 

Closely allied to this similarity between liquids and solids, is their similarity in density. The density change which 

takes place when a solid melts is usually of the order of 10 to 15 percent, but on vaporization, the density 

decreases by 100 to 1000.From these simple facts, considerable information can be obtained about the nature of 

the molecular arrangement in the liquids. From the density considerations, for example, the mean distance 

between the molecules (the word ‘molecule’ is used for simplicity to indicate “atom, molecule or ion’) can be 

calculated. In the liquids, there is a little space about 5% of the molecular diameter between the molecules in a gas, 

the space between the molecules is about six times the molecular diameter. Forces between molecules are of short 

range and act through a distance of only two to their molecular diameter. In a gas, these forces are of little 

importance and any regular arrangement of the molecules will be destroyed by the thermal motion of the 

molecules. Thus, the usual assumption that the molecule of a gas are arranged in random is justified. 

 

Fourier Transform Infrared Spectrometry (FTIR) : FTIR stands for Fourier Transform Infrared, the 

preferred method of infrared spectroscopy. In infrared spectroscopy, IR radiation is passed through a sample. 

Some of the infrared radiation is absorbed by the sample and some of it is passed through (transmitted). The 

resulting spectrum represents the molecular absorption and transmission, creating a molecular fingerprint of the 
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sample. Like a fingerprint no two unique molecular structures produce the same infrared spectrum. This makes 

infrared spectroscopy useful for several types of analysis
6
. 

 Uses of FTIR
7
 

• It can identify unknown materials. 

• It can determine the quality or consistency of a sample. 

• It can determine the amount of components in a mixture. 

 

II. EXPERIMENTAL TECHNIQUE 
ULTRASONIC INTERFEROMETER : Ultrasonic interferometer is a simple device which yields accurate 

and consistent data, from which one can determine the velocity of ultrasonic sound in a liquid 

medium.Ultrasonic sound refers to sound pressure with a frequency greater than the human audible range (20Hz 

to 20 KHz). When an ultrasonic wave propagates through a medium, the molecules in that medium vibrate over 

very short distance in a direction parallel to the longitudinal wave. During this vibration, momentum is 

transferred among molecules. This causes the wave to pass through the medium. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 1 
The schematic diagram of an ultrasonic interferometer is shown in the figure. 

                     

                  

     

                                                                                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                              Figure 2 
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Figure 3 

 

 In an ultrasonic interferometer, the ultrasonic waves are produced by the piezoelectric method. In a 

fixed frequency variable path interferometer, the wavelength of the sound in an experimental liquid medium is 

measured, and from this one can calculate its velocity through that medium. The apparatus consists of an 

ultrasonic cell, which is a double walled brass cell with chromium plated surfaces having a capacity of 

10ml. The double wall allows water circulation around the experimental medium to maintain it at a known 

constant temperature.The micrometer scale is marked in units of 0.01mm and has an overall length of 25mm. 

Ultrasonic waves of known frequency are produced by a quartz crystal which is fixed at the bottom of the cell. 

There is a movable metallic plate parallel to the quartz plate, which reflects the waves. The waves interfere with 

their reflections, and if the separation between the plates is exactly an integer multiple of half-wavelengths of 

sound, standing waves are produced in the liquid medium. Under these circumstances, acoustic resonance 

occurs. The resonant waves are a maximum in amplitude, causing a corresponding maximum in the anode 

current of the piezoelectric generator.  Ifthe distance is increased or decreased  by exactly one half of the 

wavelength (λ/2) or an integer multiple of one half wavelength, the anode current again becomes maximum. 

If d is the separation between successive adjacent maxima of anode current then,  

                                                            d=λ/2                            (1) 

We have, the velocity (v) of a wave is related to its wavelength (λ) by the relation, 

                                                            v=λf                             ( 2) 

Where, f is the frequency of the wave. Then, 

                                                            v =λ f=2df                    (3) 

The velocity of ultrasound is determined principally by the compressibility of the material of the medium. For a 

medium with high compressibility, the velocity will be less. Adiabatic compressibility of a fluid is a measure of 

the relative volume change of the fluid as a response to a pressure change. Compressibility is the reciprocal of 

bulk modulus, and is usually denoted by the Greek word beta (β).The adiabatic compressibility of the material 

of the sample can be calculated using the equation,  

                                                            β= 1/ρv
2
                      (4) 

Where ρ is the density of the material of the medium and v is the velocity of the sound wave through that 

medium 

 

III. OSWALD VISCOMETER 
Thoroughly clean the viscometer with acetone and dry it before mounting it in the constant temperature (298

0
K) 

water bath.  Referring to Fig. the liquid under test is introduced into upper bulb up to the mark then forced under 

pressure into lower bulb until its meniscus is just above the mark. The liquid is then allowed to fall freely back 

into the upper bulb and the time interval which elapses between the meniscus passing marks is measured with a 

stop watch and recorded.  The tube is then cleaned again and the procedure repeated. It is used to measure the  

time of liquid to calculate the viscosity. 

 

Viscosity: 

The viscosity of a fluid is a measure of its resistance to gradual deformation by shear stress or tensile stress. For 

liquids, it corresponds to the informal concept of "thickness".Viscosity is a property arising from collisions 

between neighboring particles in a fluid that are moving at different velocities. 
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FOR APPLE 

% Daily Value* 

Total Fat 0.2 g 0% 

Saturated fat 0 g 0% 

Polyunsaturated fat 0.1 g 
 

Monounsaturated fat 0 g 
 

Cholesterol 0 mg 0% 

Sodium 1 mg 0% 

Potassium 107 mg 3% 

Total Carbohydrate 14 g 4% 

Dietary fiber 2.4 g 9% 

Sugar 10 g 
 

Protein 0.3 g 0% 

Vitamin A 1% Vitamin C 7% 

Calcium 0% Iron 0% 

Vitamin D 0% Vitamin B-6 0% 

Vitamin B-12 0% Magnesium 1% 

 

FOR ORANGE 

 

% Daily Value* 

Total Fat 0.1 g 0% 

Saturated fat 0 g 0% 

Polyunsaturated fat 0 g 
 

Monounsaturated fat 0 g 
 

Cholesterol 0 mg 0% 

Sodium 0 mg 0% 

Potassium 181 mg 5% 

Total Carbohydrate 12 g 4% 

Dietary fiber 2.4 g 9% 

Sugar 9 g 
 

Protein 0.9 g 1% 
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Vitamin A 4% Vitamin C 88% 

Calcium 4% Iron 0% 

Vitamin D 0% Vitamin B-6 5% 

Vitamin B-12 0% Magnesium 2% 

 

IV. RESULT AND DISCUSSION 

 
NAME OF THE 

LIQUID 

VELOCITY          

                           (m/s) 

DENSITY 

                        (kg/m
2
) 

COMPRESSIBILTY 

                (cm
2
/dyne) 

VISCOSITY 

                       (mPa.s) 

Demineraied  water  1515.171 0.9984 4.3628 0.798 

Apple 1511.56 0.99169 2.2658 0.804 

Orange 1545.4 0.99067 2.3690 0.813 
 

 

V. CONCLUSION: 
 From the tables 1&2 it is observed that Vitamin C content [1,2]  takes a vital role in the changes taken 

place in the value of Ultrasonic velocity value. Because even though both the samples Apple and Orange are 

vitamin C,the values of Ultrasonic velocity varies slightly as in the value of Vitamin C in milligram or micro 

gram. So it is found that Ultrasonic technique is highly useful in estimating vitamin content of fruit samples. 

And it can be confirmed through FTIR graphs. 
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