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Dependence of Ultrasonic Nonlinear Parameter BfA on Fat
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ABSTRACT

This study deals with the relationship between the magnitude of ultrasonic nonlinear parameter BfA, sound speed of
amount of fat present in biological media for measuring BfA system using a wide band ultrasonic transducer. To represent
this case, mixtures of egg white and egg yolk were studied. Even though the differences in density and sound speed of
the two egg components were within 1% of each other, B/A were increases parabolically as a function of the fat density,
which is not in agreement with the Yoshizumi et al's suggestion. In skim milk that does not contain fat, both the BfA

and the sound speed increase with the solubility. It is proposed that protein could affect these values.
Key words: Ultrasonic nonlinear parameter BfA, Fat, Biological media, Sound speed, PVDF ultrasonic transducer.
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Fig. 1. Block diagram of BfA expetiment systern using windband
ultrasonic transducer.
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Fig. 3. (a) Pair of pulse displayed on CRT at 3MHz,
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Table 1. Density, sound speed, nonlinear parameter B/A and
constituents of egg white and egg yolk.

Parameters Egg white Egg yolk
Fat percent 0 30
Water percent 86 48
Residue percent 14 22
Density p(g/m) 1.03 1.025
Sound speed C(mjsec) 15211 1496.2
B/A ' 5.22 9.15
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Table 2. Weight percent of water, residue, and fat in skim
milk, non fat dry milk and com oil.

Weight percent
Medium Water Residue Fat
Skim milk 91 9 0
Non fat dry milk 4 96 0
Coin oil 0 U] 100
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Fig. 7. Sound speed of residue weight percent of skim milk
solution.

65 . ; !

60 - 1) -

<\( 55 /O s .
s3]
/o s 4
50 o _
Skim milk
45 L — 1 4 1
0 10 20 30 40

RESIDUE WEIGHT FRACTION

2% 8. 2A =] A2l Uig BA @
Fig. B. B/A as a function of residue weight percent of skim

mitk solution.



106

v.d &

B A4 A U] nER 259 MIE
ol-gsla] Az Ao Fxod mE BA ¥ $5§
27813 0|2 AAE golrdth AT xigl xExjo
E§pjao BA @& AYFErt IMEEE AR,
Yoshizumi 5o 93] MA@ HEFE A @2 o33
&L Yepien, o)zl AL A vz
e £ REo2 uUie] A Fro iy Zgn) H|
A9 seyolel BIAS S&o] A7)0 W3] & AN
HAZ ol F dAsiAt B ARl oig
residue] )7} FU1go) wel 43 BATH F71%
& @ & Uk olg Po] &5F B/AV} FTrlke A
Egvjaged Qe @9E §49 Fx vzl 7%t A
de ¢ & Aot

& 1

#

1]

1. A. P. Sarvazyan, T. V. Chalikian, and F. Dunn, “Acoustic
Nonlinearity Parameter B/A of Aquecus Solutions of Some
Amino Acids and Proteins,” J. Acoust. Soc. Am., 88, pp.
1555-1561, 1990

2. C. M. Sehgal, R. C. Bahn, J. F. Greenleaf, “Measurement
of the acoustic nonlinearity parameter BfA in human tissues
by a thermodynamic method,” J. Acoust. Soc. Am., 76, pp.
1023- 1029, 1984,

3. RE. Apfel, “Prediction of tissue composition from vltrasonic
measurements and mixture rules,” J. Acoust. Soc. Am.., 79,
pp.148-152, 1986.

4, Z. Zhy, M.S. Roos, W.L.Cobb, and XK. Jensen, “Determin-
ation of the acoustic nonlinearity parameter BfA from phase
measurement,” J. Acoust. Soc., Am. 74, pp.1518-1521, 1983.

5. G. Xiufen, Z. Zhe-ming, S. Tao, and H. Jian-hong,
“Deternimation of the Acoustic Nonjinearity Parameter in
Biclogical Media Using FAIS and ITD Method,” J. Acoust.
Soc. Am,, 86, pp.1-5, 1989.

6. SEAEENT, MARA, “HIREROIRE 7 Aok
BPR" HARRRSERAGETA LK, ppa344dd, 1987

7. BEEMCA, ERZTE, RERHRLC B0 3 TR OSERIERS
& Ty WR,” HARTRE@E, 44, pp.700-705, 1988,

8. J. Zhang, M. S. Kuhlenschmidt, and . Dunn, “Influences of
Souctural Factors of Biological Media on The Acoustic
Nonlinearity Parameter BfA,” J. Acoust. Soc. Am., 89,
pp.80-91, 1991

9, E. L. Carstenson, W. X. Law, N, D McKay, and T.G. Muir,
“Demonstration of nonjinear acoustical effects at biomedical
frequencies and  intensities,” Ultrasonic Med. Biol., 6,
pp.359-368, 1980.

10. N. Ichida, T.Sato, and M. Linzer, “Imaging the nonlinear
ultrasonic parameter of a medium,” Ultrasonic Imaging , 5,
Pp.295-299, 1983.

11. WK Law, L.AFrzzell, and F. Dunn, “Ultrasonic determina-
tion of the nonlincarity BfA for biclogical media,” ).
Acoust, Soc. Am., 69, pp.1210-1212, 1981.

13.

i4.

15.

16.

17.

A

g2t A17Y A6E

A

BEEEERE B9 F43R2000)

. W. K. Law, L.A. Frizzell, and F. Dunn, “Determination of
the nonlinearity parameter B/A of biclogical media,”

Ulirascund Med. Biol, 11, pp.307-318, 1985,

W. K. Law, L.A. Frizzell, and F. Dumn, “Comparison of
thermodynamic and Finite Amplitude Methods of B/A
Measurements in Biological Materials,” I. Acoust. Soc.
Am., 74, pp.1295-1297 1983,

C. M. Sehgal, G.M. Brown, R.C. Bahn, and J.F. Greenleaf,

“Measurement and use of acoustic nonlinearity and sound

speed o estimate composition of excised

Ultrasound Med. Biol., 12, pp.865-874, 1986.

K. Yoshizumi, T. Sato, and N. Ichida, "A physicochemical

livers,”

evaluation of the nonlinear parameter BfA for media
predominantly composed of water,” J. Acoust. Soc. Am.,
82, pp.302-305, 1987.

2R3, EY, “FlYg nEA 250 HP S ol
Z&st w4y seioiel B/agl 23t $48d, 9,
PP.278-283, 1996.

AT I3, nga 4 Filme ol &Y &0k g
718] $REA" S8Eel, 8, pp.398-402, 1995.

4 & F(Jeong-Koo Kim)

i

Az

Hf = 2|(Jong-Rim Bae¢)

BEEGeEA 17 AL F=



