Shock Wave Related Research Publications

Electrically generated shock waves (capacitor discharge system)

Claus, J.R. 2002. Shock treatment- shock waves are an effective tool for tenderizing
meat. Meat&Poultry 48(12):61-63.

Claus, J., Sagili, J., and Sammel, L. 2002. Tenderization of beef and pork with
shockwaves produced with a capacitor discharge system. 55th Recip. Meat Conf.
Michigan State Univ., Lansing, MI. July 28-31. Poster abstract 45.

Claus, J.R., Schilling, J.K., Marriott, N.G., Duncan, S.E., Solomon, M.B., and Wang, H.
2001. Tenderization of chicken and turkey breasts with electrically produced
hydrodynamic shockwaves. Meat Sci. 58:283-286.

Long, J.B. 2000. Treatment of meat by capacitor discharge. U.S. Patent 6,120,818.

Long, J.B. 2001. Continuous shock wave food processing with shock wave reflection.
U.S. Patent 6,168,814 B1.

Long, J.B. and Ayers, R.A. 2001. Shock-wave food processing with acoustic converging
wave guide. 6,224,476B1.

Lorca, T.A., Claus, J.R., Eifert, J.D., Marcy, J.E., and Sumner, S.S. 2002. Penetration of
surface-inoculated bacteria as a result of electrically-generated hydrodynamic
shock wave treatment of boneless skinless chicken breasts. J. Poultry Sci.
Accepted.

Schilling, J. K. 2000. High pressure hydrodynamic shock wave effects on tenderness of
early deboned broiler breasts. M.S. Thesis. VPI&SU.

Explosive generated shock waves

Berry, B.W., Solomon, M.B., Bigner-George, M.E., and Eastridge, J.S. 1999.
Application of hydrodyne technology to ground beef. J. Anim. Sci. 77 (Suppl.
1):91. Abstract 11.

Berry, B.W., Solomon, M.B. , Johnson, W.L., Long, J.B., Eastridge, J.S., and
Zuckerman, H. 1997. Application of the Hydrodyne process to strip loins from
U.S. Select grade beef. J. Anim Sci. 75 (Suppl. 1) 128.

Berry, B., Solomon, M., Zuckerman, M., Eastridge, J., and Long, J. 1997. Application of
hydrodyne for military meat products. Act. Rep. Res. Dev. Assoc. 49/50:279-284.

Callahan, J.A., Solomon, M.B., Paroczay, E.W., Eastridge, J.S., Pursel, V.G., and
Mitchell, A.D. 2002. Enhancement of pork quality using the hydrodynamic
pressure process. IFT June 15-19, Anaheim, CA. Abstract 46G-14.

Claus, J.R., Schilling, J.K., Marriott, N.G., Duncan, S.E., Solomon, M.B., and Wang, H.
2001. Hydrodynamic shockwave tenderization effects using a cylinder processor
on early deboned broiler breasts. Meat Sci. 58:287-292.

Eastridge, J.S., Solomon, M.B., Paroczay, E.W., and Callahan, J.A. 2002. Changes in
charge shape may improve efficacy of hydrodynamic pressure process. 55th
Recip. Meat Conf. Michigan State Univ., Lansing, MI. July 28-31. Poster abstract
40.

1/17/2003 Page 1 of 4




Eastridge, J.S., Solomon, M.B., Pierre, J.L., Paroczay, E.W., and Callahan, J.A. 2002.
Collagen solubility in hydrodynamic pressure process-treated beef longissimus
muscle. IFT June 15-19 Anaheim CA. Abstract 88-10.

Eastridge, J.S., Solomon, M.B., West., R.L., Hammond, A.C., and Chase, C.C. 1998.
Developing hydrodyne technology parameters for tenderizing meat from Brahman
cattle. J. Anim. Sci. 76 (Suppl. 1):154. Abstract 596.

Gamble, H., Solomon, M., and Long, J. 1998. Effects of hydrodynamic pressure on the
viability of Trichinella spiralis in pork. J. Food Prot. 61:637-639.

Godfrey, J. 1970. Tenderizing Meat. U.S. Patent 3,492,688.

Long, J.B. 1993. Tenderizing meat. U.S. Patent 5,273,766.

Long, J.B. 1994. Apparatus for tenderizing meat. U.S. Patent 5,328,403.

Long, J.B., Chao, P., and Waits, D. 1998. Water deflector for water-gas plumes from
underwater explosions. U.S. Patent 5,841,056.

Long, J.B. and Waits, D. 2000. Support structure for explosion-containing tank. U.S.
Patent 6,146,262.

Long, J.B. 2000. Method for killing bacteria in meat. U.S. Patent 6,074,680.

Long, J.B. 2001. Method for killing bacteria in meat. U.S. Patent 6,200,615 B1.

Long, J.B. 2001. System for treating meat. U.S. Patent 6,306,029 B1.

Lorca, T.A., Pierson, M.D., and Claus, J.R. 2001. Surface bacterial penetration as a
result of hydrodynamic shockwave treatment of beef steaks. Poster. IFT Annual
Meeting, Food Microbiology Division 88D, June 23, 2001 - June 27, 2001, in New
Orleans, Louisiana. Abstr. 8244.

Lorca, T.A., Pierson, M.D., Claus, J.R., Eifert, J.D., Marcy, J.E., and Sumner, S.S. 2002.
Penetration of surface-inoculated bacteria as a result of hydrodynamic shock
wave treatment of beef steaks. J. Food Protection 65(4): 616-620.

Marriott, N.G., Wang, H. and Solomon, M. B. 2000. Cow beef tenderness enhancement
through supersonic shock wave treatment. Congress Proceedings. 46" Internat.
Congress of Meat Sci. and Technol. Argentina, 27 Aug. — 1 Sept.

Marriott, N.G., Wang, H., and Solomon, M.B. 2001. Studies of cow beef tenderness
enhancement through supersonic-hydrodynamic shock wave treatment. J. Muscle
Foods 12:207-218.

Meek, K.l. Claus, J.R. Duncan, S.E. Marriott, N.G. Solomon, M.B. Kathman, S.J. and
Marini, M.E. 2000. Quality and Sensory Characteristics of Post-Rigor, Early De-
boned Broiler Breast Meat Tenderized Using Hydrodynamic Shock Waves.
Poultry Sci. 79:126-136.

Moeller, S., Wulf, D., Meeker, D., Ndife, M., Sundararajan, N., Solomon, M.B. 1999.
Impact of the hydrodyne process on tenderness, microbial load, and sensory
characteristics of pork longissimus muscle. J. Anim. Sci. 77:2119-2123.

O’Rourke, B.M., Calkins, C.R., Rosario, R.T., Eastridge, J.S., Solomon, M.B., and Long,
J.B. 1998. Improvement of pork loin tenderness using the Hydrodyne process.
Nebraska Swine Report. 36-38.

O’Rourke, B.M., Calkins, C.R., Rosario, R.T., Eastridge, J.S., Solomon, M.B., and Long,
J.B. 1999. Relationship of muscle fiber orientation during Hydrodyne treatment to
tenderness, aging, and proteolysis of beef. Midwest Sect. of the Amer. Soc. Of
Anim Sci. Des Moines, IA.

1/17/2003 Page 2 of 4




Paroczay, E.W., Solomon, M.B., Berry, B.W., Eastridge, J.S., and Callahan, J.A. 2002.
Evaluating tenderness improvement using hydrodynamic pressure processing
(HDP). IFT June 15-19. Anaheim, CA. Abstract 76D-8.

Schilling, J. K. 2000 (Spring). High pressure hydrodynamic shock wave effects on
tenderness of early deboned broiler breasts. M.S. Thesis. VPI&SU.

Schilling, M.W., Claus, J.R., Marriott, N.G., Solomon, M.B., Eigel, W.N., and Wang H.
2002. No effect of hydrodynamic shock wave on protein functionality of beef
muscle. J. Food Sci. 67, Nr. 1:335-340.

Solomon, M.B. 1998. The callipyge phenomenon; challenges and opportunities:
toughness intervention methods. J. Anim. Sci. 76 (Suppl. 1):364. Abstract 1424.

Solomon, M.B. 1998. The Hydrodyne process for tenderizing meat. Proc. 51st AMSA
Recip. Meats Conf. p.171-176.

Solomon, M., and Berry, B. 2002. Effect of boundary conditions for the hydrodynamic
pressure processing plastic shockwave container on meat tenderness
improvement. 55th Recip. Meat Conf. Michigan State Univ., Lansing, MI. July 28-
31. Poster abstract 44.

Solomon, M.B. and Eastridge, J.S. 1999. Type of container and quantity of explosive in
the hydrodyne process on beef strip loin tenderness. J. Anim. Sci. 77 (Suppl.
1):173. Abstract 233.

Solomon, M.B., Berry, B.W., Eastridge, J., Paroczay, E., Romanowski, R., and George,
M. 1999. A look at two different containers for performing the hydrodyne
process. J. Anim. Sci. 77 (Suppl. 1):90-91. Abstract 7.

Solomon, M.B., Berry, B.W., Eastridge, J.S., and Paroczay, E.W. 1999. Muscle fiber
orientation during hydrodyne treatment on tenderness improvement in
semitendinosus muscles. J. Anim. Sci. 77 (Suppl. 1):91. Abstract 8.

Solomon, M.B., Berry, B.W., Paroczay, E.W., Callahan, J.A., and Eastridge, J.S. 2002.
Effects of hydrodynamic pressure processing (HDP) and aging on beef
tenderness. IFT June 15-19. Anaheim, CA. Abstract 46G-15.

Solomon, M.B., Eastridge, J.S. and Long, J.B. 1997. The hydrodyne process for
tenderizing cold-shortened beef. IFT June 14-18 Orlando, FL. Abstract 21-9.
Page 50.

Solomon, M.B., Eastridge, J.S., Zuckerman, H., Long, J.B. and Johnson, W. 1997.
Hydrodyne-treated beef: tenderness and muscle ultrastructure. Proc. 43rd Int.
Cong. Meat Sci. Technol. Lillehammer, Norway.

Solomon, M.B., Long, J.B., and Eastridge, J.S. 1997a. The Hydrodyne-a new process
to improve beef tenderness. J. Anim. Sci. 75:1534-1537.

Solomon, M.B., Long, Carpenter C.E., Snowder, G.D., and Cockett, N.E. 1998.
Tenderizing callipyge lamb with the Hydrodyne process and electrical stimulation.
J. Muscle Foods. 9:305-311.

Solomon, M.B., Long, J.B., Eastridge, J.S., Carpenter, C.E., and Johnson, W.1996.
New process to improve meat tenderness The Hydrodyne. 7th Central America
and Caribbean Symposium on Meat Processing and Technology, San Jose,
Costa Rica.

Solomon, M.B., Long, J.B., Eastridge, J.S., Zuckerman, H. and Berry, B.W. 1997. New
technology to instantly tenderize meat. Proc. 50th AMSA Recip. Meats Conf.
p.165-166.

1/17/2003 Page 3 of 4




Solomon, M.B., Long, J.B., Eastridge, J.S., Zuckerman, H. and Johnson, W.L. 1997.
Hydrodyne treated beef: tenderness and muscle ultrastructure. Proc. 43" Intl.
Cong. Meat Sci. Technol. p 121-124.

Spanier, A.M. Berry, B.W. and Solomon, M.B. 2000. Variation in the tenderness of beef
strip loins and improvement in tenderness by use of hydrodynamic pressure
processing (HDP). J. Muscle Foods 11:183-196.

Williams-Campbell, A., and Solomon, M. 2001. New non-thermal postharvest
technology to improve food safety: hydrodynamic pressure processing. In
Photonic detection and intervention technologies for safe food. Proc. Int. Soc.
Opt. Eng.: 4206:167-173.

Williams-Campbell, A., and Solomon, M. 2002. Reduction of spoilage microorganisms in
fresh beef using hydrodynamic pressure processing. J. Food Prot. 65:571-574.

Zuckerman, H. and Solomon, M.B. 1998. Ultrastructure changes in bovine longissimus
muscle caused by the Hydrodyne process. J. Muscle Foods. 9:419-426.

Zuckerman, H., Solomon, M.B., and Long, J.B. 1997. Ultrastructural changes of meat by
using the hydrodyne process - a new technology to tenderize meat. IFT June 14-
18 Orlando, FL. Abstract 46C-1. Page 133-134.

Websites:
http://lwww.wisc.edu/animalsci/facstaff/Faculty/pages/claus/reshome.htm
http://www.eurekalert.org/releases/vt-vts031199.html
http://www.fsis.usda.gov/OA/background/O157policy.htm

FSIS Policy on Non-intact Raw Beef Products Contaminated

with E. coli O157:H7

Other pertinent publications:

Hirschler, E.M. and Sams, A.R. 1998. The influence of commercial-scale electrical
stimulation on tenderness, breast meat yield, and production costs. J. Appl.
Poultry Res. 7:99-103.

National Pork Quality Solutions Team. 1998. Pork Quality Targets. National Pork Board
and AMSA. Fact sheet.
ttp://www.porkscience.org/documents/Other/porkqualtargets.pdf

Schilling, M.W., Schilling, J.K., Claus, J.R., Marriott, N.G., Duncan, S.E., and Wang H.
2002. Instrumental texture assessment and consumer acceptability of cooked
broiler breasts evaluated using a uniform-shaped sample. J. Muscle Foods.
Accepted.

Yurttas, H.C., Addis, P.B., Crawford, J.J., Schwartz, K., Bartholomew, D.T., Timmerman,
D.H., and Reuter, B.J. 2002. Cholesterol reduction effect of vascular rinsing and
chilling technology in beef. IFT June 15-19 Anaheim CA. Abstract 88-11.

1/17/2003 Page 4 of 4




