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ABSTRACT

Milk contains considerable amounts of constituehts. healthy nation, we need quality of food & millut some
antisocial elements have been adding some adulelde water, urea, lactose powder etc. in milkngée. The
linear and mass attenuation coefficient plays apdntant role in agricultural dairy, food technology science &
technology, medicines and forensics etc. In thesqare work, we measured the linear and mass attemuat
coefficient of adulterate milk sample with ureausing gamma source Mat energy 840 keV. The experimental
values are in good arrangement and validate thegitgon law.
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INTRODUCTION

The knowledge of interaction of gamma radiations with the materials of common and industrial use, as well as of
biological and commercial importance has become major area of interest in the field of radiation science. For a
scientific study of interaction of radiation with matter a proper characterization and assessment of penetration and
diffusion of gammaraysin the external medium is necessary. The mass attenuation coefficient usually depends upon
the energy of radiations and nature of the material. For characterization the penetration and diffusion of gamma
radiation in any medium, theroll of attenuation coefficient is very important.

An extensive data on mass attenuation coefficients of gamma rays in compound and mixtures of dosimetric interest
have been studied by [1] in the energy range of 1 kev to 20 Mev. An updated version of attenuation coefficients for
elements having atomic number from 1-92 and for 48 additional substances have been compiled by [2] and other
scientists [3-7]. The reports on attenuation coefficients measured by researchers reported [8-19] for different
energies for various samplesin solid as well asliquid.

In view of the importance of the study of gamma attenuation properties of materials and its various applications in
science, technology, agriculture and human health , we have embarked on a study of the absorption properties of
cow milk sample contains mixture of microelements.

The absorption coefficient of milk is dependent on its content and gamma - ray energy. This work describes a study

of content dependence on measurements of attenuation of gamma - radiation at gamma-ray energy of milk sample.
The absorption of gamma rays expressed as:

1= 1o exp (-1 X) 1)
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Where |, is the number of particles of radiation counted during a certain time duration without any absorber, | isthe
number counted during the same time with a thickness x of absorber between the source of radiation and the
detector, and p isthe linear absorption coefficient. This equation may be cast into the linear form,

logl =logl,- ux
i.e. ux=log(ly1)
= (Ux) log (Iul) 2

The mass absorption coefficient of milk, ., defined as,
Hm = Wp (©)

Where, [, is the mass absorption coefficient and p is the density of milk sample. The unit of piscm™ and that of
: 2
Hm iscm g.

MATERIALS AND METHODS
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Figure - 1: The Experimental Set up

The experimental arrangement is as shown in figure. A Nal (TI) crystal was used as detector in conjunction with
counter circuits and multichannel analyzer. The stand is made up of acrylic sheet the whole system enclosed in a
lead castle. Various gamma ray sources are used to study the photon attenuation coefficient of milk samples as
shown in the table 1. In the present research work, we are studied the gamma attenuation coefficient for milk
samples by using the gamma ray source Mn>* of 840 keV.

Table 1: Details of radioactive source M#f

Source | Energy keV | Normal activity uCi | Half life
Mn> 840 2 314 Days

Calibration of gamma ray spectrometer:

Gammacraysis passed using Cs*’ and Co® reaching the detector and energy is calibrated. The spectrum is obtained
for 1000 sec using MCA which gives graph of Channel number V/s number counts. We select the peak which is
smoothened for avoiding the random nature and obtain the peak gross area which is shown in Figure -2 and Figure-
3 shows spectra of source Mn**having the energy 840 keV .
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Figure 2: Calibration Spectra
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Figure 2: Gamma ray spectra for Mrt*

Method and observation:

A cylindrical glass container for milk sample of internal diameter 2.9 cm placed in between detector and source as
shown in Figure-1. The path length of milk sample for gamma ray transmission is x = 10 cm with suitable narrow
beam arrangement. The sample (cylinder) is kept in a stand between source and detector .The assembly was placed
in lead castle. The distance between source Mn>*of 840 keV and detector Nal (TI) is 18.3 cm. The transmitted and
scattered gamma rays were detected using USB-MCA aong with external Nal (T1) detector. First, the cylinder was
kept empty keeping acquisition time 1000 sec and readings were taken for gamma rays of a particular energy and
noted as | 0. Thereafter, the path length(x) of milk sample varies by length 1 cm up to 10 cm and readings taken as |.
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Same procedure used for each samples with concentrations by adding urea in the milk and prepared for 1%, 2%,

3%, 4% up to 10%.

RESULTS AND DISCUSSION

Experimental values of number of particles of radiation without absorber (l,) per number of particles of radiation
counted with absorber (I) were linearly increased with increasing path length in cm. The slope of the graphs shows
linear straight line. The experimental values are fitted by least square fit method. Their slope gives linear attenuation
coefficients. The mass attenuation coefficient is calculated by plotting the graph of concentration versus linear
attenuation coefficients same for density. The graphical results are shown in below figures.

Fig. 3 &4: Linear attenuation coefficient V/s. conentration and mass attenuation coefficient V/s. carentration at an energy 840 keV
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Figure - 3: Linear attenuation coefficient V/s

concentration of urea in milk

Figure - 4: Mass attenuation coeffient V/s
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Fig. 5 & 6: Linear and mass attenuation coefficien¥/s. concentration and mass attenuation coeffici¢iv/s. concentration at an energy
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Fig. 7 & 8: Linear attenuation coefficient V/s. desity and mass attenuation coefficient V/s. densitgt an energy 840 keV using gamma

source Mrf*
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Fig. 9 & 10: Linear attenuation coefficient V/s. dasity and mass attenuation coefficient V/s. densitgt an energy 840 keV
0.003 0.003 5
E Source : Mn-54 : 840 keV 1 Source : Mn-54 : 840 keV
0.002 Urea in Milk 0.002 Urea in Milk
4 g 4
S 0.001 4 000,001 4
g 0.000 < 0.000
O 0,001 4 S -0.001
é 0.002 . S ]
-0.002 - = -0.002 4
N <
S ] = - 2 1 ]
v
£ -0.003 4 § -0.003 4
= | 4 []
u [}
-0.004 -0.004 4
M T T T M T M T T 1 " T ol T * T s T b 1
1.030 1.035 1.040 1.045 1.050 1.055 1.030 1.035 1.040 1.045 1.050 1.055
Density (cm"/gm) Density (cm"/gm)
Figure - 9: Linear attenuation coefficient V/s Figure — 10: Mass attenuation coefficient /g
density of urea in milk density of urea in milk
CONCLUSION

We studied the linear and mass attenuation coefficient of buffalo milk sample with different concentrations by
adding ureain the milk at the gamma ray energy 840 keV of gamma source Mn> at different path length. The result
shows that as concentration of milk sample increases, linear and mass attenuation coefficient decreases. Also the
density of milk sample increases, linear and mass attenuation coefficient decreases. This is one of the best methods
to investigation of adulteration in milk samples.

Acknowledgement

Authors are thankful to Prin. Dr. M. M. Andar, Secretary, M. E. Society, Pune, Prin. Dr. S. L. Bondeand Dr. K. V.
Desa, Head, Dept. of Physics, Nowrosee Wadia College and Dr. N. O. Girase, Principal, S. V. S.’s Dadasaheb
Rawal College, Dondaicha Dist. Dhuiler encouragement to us. Authors are also thankful to U.G.C., W.R.O., Pune
and B.C.U.D., University of Pune, for providing financial support for research.

REFERENCES

[1] Hubbell J, Appli. Radiat. 1sot.1982 33, 1269

[2] Hubbell J, Sheltzer S, NISTIR,1995 5632

[3] Bradley D, Chong C, Shukri A , Tajuddin A, Ghose A, Nucl. Instrum. Meth.Phys. Re€989 39, A280
[4]Cunningham J, Johns H, Med.Phys198(Q 7, 51

[5] Carlsson G, Radiation research] 981, 5, 219-237

[6] Jahagirdar H, Hanumaiah B, Thontadarya B, Appli.Radiat .Isot]1992 43, 1511

[7] Singh K, Bal H,Sohal I, sud S, Applied radiation Isotop1991, 42,1239

[8] Gerwad L, Appl. Radiat. 1sot1996, 47, 19149

[9] Gerward, Radiat. Phys. Chem 99648, 697

[10] Bhandal G, Nuclear Science and Engineeriri94 116, 218-222

106
Pelagia Research Library



Chaudhari L. M. and Girase S. B. Adv. Appl. Sci. Res,, 2013, 4(4):102-107

[11] EI-Kateb A, Abdul Hamid, Applied radiat.Isot1991, 42, 303-307

[12]Demir D, Ozgul A,Un.M,Sachin Y, Applied Radiation and Isotope®)08 66, 1834-1837
[13] Teli M,Chaudhari L, Malode S, Appli. Radiat isqt1994 45(10), 987

[14] Teli M, Chaudhari L, Malode S, , J of Pure & applied Physic4994,32, 410

[15] Teli M, Chaudhari L, Appli.Radiat, 1sot1995,461, 369

[16] Teli M, Chaudhari L, Appli.Radiat. Isot1996,47, 365

[17] Teli M, Appli.Radiat. 1sqt1997, 48, 87

[18] Teli M, Radiat.Phys. and Cherh998,53

[19] Teli M, Nathuram R, Mahgjan C, Radiat Meas2000, 32, 329

107
Pelagia Research Library



