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INTRODUCTION

In the Hydrodyne process, vacuum packaged meat is placed within a stainless steel hemispherical tank and immersed in water-
Detonation of a small amount of explosive within the water generates a shock wave which penetrates the meat, strikes the sides of the
tank, and reflects back through the meat. The entire process takes place in an encapsulated steel tank to contain the explosion and the
resulting water splash.

The shock wave generates up to 6.9 MPa of force which appears to cause substantial damage to muscle structure and results lﬂrl
an immediate and significant reduction in shear force. One reason for the effectiveness of the technique is the acoustical match betwee
the liquid medium (water) and meat. Connective tissues and bone seem less affected by the process.

Severe disruption of the muscle ultrastructure might be expected to contribute to enhanced proteolysis and oxidation, creating
enhanced tenderness but reduced retail storage life. This research was conducted to determine the effect of the Hydrodyne process 0
tenderness, oxidative rancidity, and microbial growth during storage and retail display of beef.

MATERIALS AND METHODS

Sixteen beef strip loins and 16 rounds (8 Control [C] and 8 Hydrodyne [H] each) were selected, vacuum packaged, and shiPPed
to the Hydrodyne facility for testing. Five days postmortem, the meat was placed within the hemispherical tank and the tank was filled
with water. The explosive mixture was positioned in the water 56 cm from the bottom of the tank and detonated. The resulting shock
force was estimated to be 4.1 MPa.

A pH probe was used to make the pH measurements. Sarcomere length samples were hardened in formaldehyde and measur ed
by laser diffraction. Purge weight was collected by weighing the vacuum packaged bags and then subtracting the weight of the meat
and bag. Volume of purge was also recorded. Oxidative rancidity was followed by TBARS. Microbial analysis was obtained by 6-45,

plate counts, plates were incubated 48 hrs at 0 C. Aerobic numbers were determined by incubating samples under anaerobic conditions
for 48 hr at 2 C. For retail display, samples were randomly positioned in the retail case and relocated each day. Samples were at 4 C
with light ranging from 20-50 foot candles. Strip loins were cooked on Open Hearth Farberware broilers to an internal temperature O
70 C and as many 1.27 cm diameter cores were obtained as possible (8-10 cores). The cores were sheared parallel to the long axis of
the muscle fiber. Cooking loss and cooking time were also obtained.

RESULTS
Hydrodyne treatment of the strip loins caused a significant decline in shear force (Table 1) measured two days later (7 days

postmortem). This was an immediate and meaningful decline. An extended aging period, including five days of retail display, remove
the tenderness benefits of the process (no difference in shear force). In an earlier paper with pork chops (paper in preparation)

were collected from the round to permit an assessment of shear force in these muscles.

No differences among the treatments were consistently found in muscle PH, sarcomere length, or purge for either cut. All
samples exhibited a high amount of purge, probably due to temperature fluctuations during the shipping period. This may have masked
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an
Y teatment differences.

EXtg deIt ::as amicip‘ated‘ that Hydrodyne treatment might enhance oxjdat.ive rancidity. In this study, extended retail.display after an
tr_ea‘mems :}rage period increased the amount of thiobarbituric acid-rea'ctlve: substances (Table 1,2). Howev‘er, no differences among
i8play o cre revealed. There was a trend for Hydrodyne-treated strip loins to have a lower TBARS readings after extended retail
COompr, - this difference was not consistent enough to be different. Thus, it appears that the Hydrodyne process does not

. PIO; i i .
diffey b(:“;e rancidity, which implies flavor stability. In a companion study (data not shown), the color stability of the two cuts did not
¢en Hydrodyne treatment and control.

Sim tI: ;;‘(’i‘OUS research suggested a slight but significant reduction in microbial numbers when tht? Hydrodyne process was applied. A

Migelg - aS Noted for aerobic plate count in the strip loin and round samples, but this was attributable to a single sample of each

®Xelyg; th a much higher count than all other samples, regardless of treatment (Table 1,2). No credible reason could be found for

the data points. As expected, the number of anaerobic micro-organisms declined during retail display. No differences were

To 3 the initiation or the conclusion of the retail display period. After storage and shipping, however, the Hydrodyne-treated

that i afl’lOSSESsed slightly, but significantly, higher numbers of anaerobic microbes - which did not carry through. It should be noted
Cases, the numbers were extremely low (<400 cfu/6.45 square cm).

CONCLUSION

T _— : -
detﬁmentl:se data suggest that Hydrodyne treatment results in an immediate and significant enhancement of beef tenderness and that no
effects of the process are evident in measures of rancidity or microbial stability.

able
L Characteristics of Hydrodyne - Treated Beef Strip Loins.

Time post-mortem

; d7 d17 d21

s:; c? H? C H C H
TBARf:l:ce’ kg 3.23° 2.814 2.54d 2.654 ! 3
Aoy, ] 36° 34° 20° 21° 1.284 .83d
Anaéro; ate count, cfu/6.45 cm? 457.5° 237.5° 327.5% 333.8¢ 2831.34 780.6°
?Nl’latewn, cfu/6.45 cm? 348.1° 395.6° 92.8¢ 33,04 76.04 36.54

= C
/B osntIOI (untreated); H = Hydrodyne - Treated.
g = Thiobarbituric acid - reactive substances.

Mea .
1S in the same row bearing different superscripts are different (P <.05).

able
.. Characteristics of Hydrodyne - Treated Beef Rounds.

Time post-mortem

d7 d17 d21
s c? H? C H g H
fe p 25¢ 26° 18° 32¢ 1.374 1.484
Tob;
" ® plate count, cfu/6.45 cm? 386.9° 192.5° 312.5¢ 105.6° 2982.1°  448.8°
aer .
;Q\WM)UM, cf/6.45 cm? 25.8¢ 172.54 52.9° 26.5° 8.8¢ 27.3¢

e
Qg'B Om\ml (untreated); H = Hydrodyne - Treated.
’ oy = Thiobarbituric acid - reactive substances.
$In the same row bearing different superscripts are different ( P < .05).

589

43rd ICOMST 1997




