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Effects of Sonication on the Water—solubilization of Myofibrillar
Proteins from Breast Muscle of Spent Hen
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ABSTRACT

Effects of sonication on water-solubilization of myofibril from breast muscle of spent hen effects investigated in this
study. To evaluate effect of salt concentration and pH, salt concentration was varied with range from 0.1 to 0.8 M, and pH
was varied with range from 6.0 to 8.0. Solubility, SDS-PAGE, viscosity and ATPase activity of sonicated myofibril were
measured. Solubility of myofibrillar protein containing 0.1 M NaCl at pH 8.0 after sonication was above 90%. Main com-
ponents of soluble protein by SDS-PAGE were myosin heavy chain and actin. That is, it indicated breaking of myofibril
structure by sonication. Also, viscosity of soluble protein increased, but Ca- and Mg-ATPase activities decreased by increas-
ing sonication time. From these results, we concluded that most of myofibrillar proteins were denatured by sonication.
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A X (Lee et al, 2006; Cho er al, 2000; Kim et al.,
2006; Kim et al, 2005) L3} 0|85 &y 2&
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Table 1. Conditions of sonication processor

Items Conditions
Sonication processor 20 kHz
Amplitude 75%, 30%
Pulse on / off 15/ 3 sec, 3/10sec
Time 40 min
Temp. 4°C
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Fig. 1. Effect of salt concentrations on solubility of myofibril
prepared from breast muscle of spent hen during soni-
cation. *Symbols were the 0 M (@), 0.2 M (0), 04 M (¥),
0.6 M (v)and 0.8 M (M) NaCl (pH 7.0). **Samples were
sonicated at 30% amplitude under 20 kHz.
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Fig. 2. Effect of pH on solubility of myofibril prepared from
breast muscle of spent hen during sonication. *Sym-
bols were the pH 6.0 (@), 7.0 (O) and 8.0 (¥). **Samples
were sonicated at 30% amplitude under 20 kHz.
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Fig. 3. Effect of sonication conditions on solubility of myo-
fibril prepared from breast muscle of spent hen. *My-
ofibril were suspended in 0.1 M or 0.2 M NaCl contain-
ing 20 mM Tris-HCI (pH 7.0 or 8.0) and then sonicated at
30% or 75% amplitude under 20 kHz. **(@): 0.1 M NaCl
(pH 8.0), 30% amplitude; (¥ ): 0.1 M NaCl (pH 8.0), 75%
amplitude; (O ): 0.2 M NaCl (pH 7.0), 75% amplitude.
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PR 205 KDaol| *3335H= myosin heavy chain(MHC)
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Fig. 4. SDS-PAGE patterns of soluble proteins isolated from
myofibril of breast muscle of spent hen during sonica-
tion. *Myofibril were suspended in 0.1 M NaCl contain-
ing 20 mM Tris-HCI (pH 8.0) and then sonicated at 75%
amplitude under 20 kHz. **MHC: myosin heavy chain,
A: actin. ***a: molecular marker, b: myofibril, c: soni-
cated for 0 min, d: sonicated for 10 min, e: sonicated for
20 min, f: sonicated for 30 min, g : sonicated for 40 min.
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Fig. 5. Changes in viscosity of soluble proteins prepared from
myofibril of breast muscle of spent hen during sonica-
tion, *Myofibril were suspended in 0.1 M NaCl contain-
ing 20 mM Tris-HCI (pH 8.0) and then sonicated at 75%

amplitude under 20 kHz.
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Fig. 6. Changes in Ca-ATPase activity of myofibril prepared
from breast muscle of spent hen during sonication.
*Conditions were the same as in Fig. S.

Fig. 7. Changes in Mg-ATPase activity of myofibril prepared
from breast muscle of spent hen during sonication.
*Conditions were the same as in Fig. 5.

o S 7
ke gt Lol Aele &

Y e=

A% B4 AskE YRS ol 2
At 223t Aol 2JsiA
& 7o) gapale] ohleh A Fa 74
thl o) x]q I AE 7153 (ATPase 84) EAJT ¥
sAA)E doylet, olAo] Ca 7ol o} FaT
A iAol M}t A9 A AR B Q= Mg-ATPase

A% AN Aow AREAYT 5 o1AE Mo
2o EASR= ATPased] 227}o] )8 % A%2 o
slafe) o) Wao] 28T sl HE SEw

0o o

01]’]'—1— R = ]/\]:8}'99\‘_4'

olate] Axtes £t TANGE Aeke] Fur20
kH2)E 253 Ajshd 259 A2Ad 95501 M
NaCl) 2318l M= o] Fejs= gyl <3

248

SN X EIrF F48 99 Ao E AU
ey ojefjol] ThlE o] WAL FAld dojton, Tl

7‘]—04 A7) al=obe AF7RA BRg vl dA

Ao g 4HA U= A vl E o B AT A9
@J)rh okt ohE A9 W7l E Q%} AE A7hsk
F dot. olel dig wFEAR] ATE Ze9 ﬂﬂoﬂ
o3t 2LHe] 2B £59k Ca- I Mg-ATPase &
53 298 alde] HAdEE T BluE 53}
o= /\}Eﬂ‘ﬂ XH Z5uj] ojgk
Weks Z3sle

B AqeMe A JSe] oilE AE AREA &
H5E Fol7] A8l 2535 o8 U B
o] 4=g3lol thsle] HAESIET. Y-l 0.1-08 M
NaCl, pH 6.0-8.00] E]£& %43 & 20 kHzollA 223}



462 SIZZAMAIESIBIX|) Mi278 M45(2007)

A& stk 28 g ©]E9] £3=, SDS-PAGE,
%X, Ca- 2 Mg-ATPase 84S Z4319ct. A7) g
ZH0A Bl s HES F 229 X &=
= Z7FsF9e™ 0.1 M Nadl, pH 8.0014 < 90%E 1}
BRIt S3lE A% SDS-PAGES ©]&3ld AES
A3} gH-E myosin heavy chain & actindl] A3sh= A
o] A&HoH, 237l 93 vde By 24
A 729 BH 9 Ao AFHAUL W, e
ol g Hro] Wsle &=t 242 s )
SHATh 23U, Ca- 2 Mg-ATPase 842 3Suld]] 93
Al F438] Astelg e, 233 osH BadE o
e giFE wAdo] JgE FEH Ao ALRHALH

]
rak

i

1. Acton, J. C., Ziegler, G. R., Carpenter, Z. I, and Dill, C. W.
(1983) Functionality of muscle constituents in the processing
of comminuted meat products. Food Sci. Nutr. 18, 99-121.

2. Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts K., and
Watson, J. D. (1983) Cytoskeleton. In : Molecular Biology of
the Cell, Garland Publishing, Inc, New York & London, pp
549.

3. Antonomanolaki, R. E., Vareltzis, K. P,, Georgakis, S. A.,
and Kaldrymidou, E. (1999) Thermal gelatin properties of
surimi-like material made from sheep meat. Meat Sci. 52,
429-435.

4. Cho, D. H. and Yu, Y. H. (2000) Effect of ultrasonic treat-
ment on the isolation of the Chlamydospore of Cylindrocar-
pon destructans causing root rot of Panax ginseng. J.
Ginseng Res. 24, 53-57.

5. Chung, K., Kim, W. L, Hong, I. K., and Park, K. A. (2000)
Ultrasonic energy effects on squalene extraction from ama-
ranth seed. Appl, Chem. 4, 149-152.

6. Gomall, A. G, Bardawill, C. J., and David, M. M. (1949)
Determination of serum proteins by means of the biuret reac-
tion. J. Biol. Chem. 177, 751-766.

7. Hamm, R. (1986) Functional properties of the myofibrillar
system and their measurements. In Muscle as Food. Bechtel,
P.J. (ed.), Academic Press, New York, pp. 135-199.

8. Huxely, H. E. (1963) Electron microscope studies on the
structure of natural and synthetic protein filaments from stri-
ated muscle. J Mol. Biol. 7, 281-308.

9. Kandos, N. and Luche, J. L. (2001) Sonochemistry of carbo-
hydrate compounds. Carbohyd. Res. 332, 115-131.

10. Kim, H. S., Kim, C. H., Kwon, M. C., and Song, Y. K. (2006)
Anticancer activity of ultrasonicfied extracts from seawater-
based culture of the microalgae Spirulina platensis. .
Korean Fish. Soc. 39, 318-325.

11. Kim, J. H,, Kim, D. H., You, J. H., Kim, C. H., Kwon, M. C,,
and Seong, N. S. (2005) Immuno-regulatory activities of var-
ious fractions from Ehpedrae Sinica STAPE, Rubus Corea-
nus Miq. and Angelica gigas Nakai extracts with ultasonica-
tion. J. Med. Crop Sci. 13, 161-170.

12. Kim, S. M., Park, S. M., Choi, H. M., and Lee, K. T. (1999)
Optimal Processing parameters of low molecular weight car-
rageenan by ultrasound. J. Korean Fish. Soc. 32, 495-500.

13. Laemmli, U.K. (1970) Cleavage of structural proteins during
the assembly of the head of bacteriophage T4. Nature 227,
680-685.

14. Lawrie, R. A. (1985) Developments Meat Science-3. Elsevier
Applied Science Publishers Ltd., London, pp. 25.

15. Lee, B. S., Ko, M. S., Kim, H. J., Kwak, L. S., Kim, D. H.,
and Chung, B. W. (2006) Separation of 6-gingerol from gin-
ger and antioxidative activity. Korean J. Biotechnol. Bioeng.
21, 484-488.

16. McClements, D. (1995) Advantages in the application of
ultrasound in food analysis and processing. Trends Food Sci.
Technol. 6, 293-299.

17. Moson, T. and Cordmas, E. (1996) Ultrasound intensifica-
tion of chemical processing and related operations - a review.
Trans Instit, Chem, Engineers T4(A), 511-516.

18. Nowsad, A. A. K. N., Kanoh, S., and Niwa, E. (2000) Ther-
mal gelation characteristics of breast and thigh muscles of
spent and broiler and their surimi. Meat Sci. 54, 169-175.

19. Richardson, R. I. and Jones, J. M. (1987) The effects of salt
concentration and pH upon water-binding, Water-holding
and protein extractabilityof turkey meat. Int. J. Food Sci.
Tech. 22, 683-692.

20. Shin, H. J. and Lee, D. C. (2003) Study on the process to
decrease the molecular weight of -1.6-branched B-1.3-D-
glucans. Korean J. Biotechnol. Bioeng. 18, 352-355.

21. Smyth, A. B. and ONiel, E. (1997) Heat-induced gelation
properties of surimi from mechanically separated chicken. J.
Food Sci. 62, 326-330.

22. Srinivasan, S., Xiong, Y. L., and Decker, E. A. (1996) Inhibi-
tion of protein and oxidation in beef heat surimi-like material
by antioxidants and combinations of pH, NaCl, and buffer
type in the washing media. J. Agric. Food Chem. 44, 119-
125.

23. Xiong, Y. L., Cantor, A. H., Pescatore, A. J., Blanchard, S. P.,
and Straw, M. L. (1993) Variations in muscle chemical com-
position, pH and protein extractability among eight different
broiler crosses. Poultry Sci. 72, 583-588.

24. Yang, R., Shin, W. C., Oh, D. W,, Jhin, H. S., and Kim, K. T.
(1986) Comparison of biochemical characteristics of myo-
fibrillar proteins from red muscle and white muscle. J. Kor.
Food Sci. Technol. 3, 173-180.

(2007. 11. 1. &4/2007. 12. 17. RHEH)



