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Hydrodyne-Treated Beef: Tenderness, Rancidity, and Microbial Growth 
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INTRODUCTION

Tenderness__
beef tenderness creates o.fi„.„raa,u cusiomer concei 
improve product quality and customer satisfaction.

»bilily and overallconsumer sa.isfac.ion o f  m eat The current inconsistency 

»lily and cnS, o m e ? S , 2 “ "  ' “  e"ha"“  K n t o  “ « ^ b l e  oppommilies »

tank, and reflects back through the meat. T te  ent I v e Z Z f X T l r  which penetrates the meat, strikes the sides of the
resulting water splash. P P ce m an encapsulated steel tank to contain the explosion and the

an i m m i t e " ^  substantial damage to muscle structure and results in
the liquid medium (water) and meat. C o n n ^ J s Z T Z

enhanced tendemess^ut reduced s ^ M ^ ^ rT T ^ ts^ ? ,eCted to cont|Jbut®t0 enhanced proteolysis and oxidation, creating 
tenderness oxidative rancidity, “o i^ c r o b ^ g r w th ^ r i i^ a o r a g e  ^  ClPeCt o(dle Hydrodyne process on

MATERIALS AND METHODS

to .he H y d X i  S y  £  L T ^ T ' ?  7 ”  * * * * *  “ d
with water. The explosive mixture was positioned in the water * 7™  Wlthm the hemlsPhencal tank and the tank was filled
force was estimated to be 4.1 MPa. cm rom e bottom of the tank and detonated. The resulting shock

removed, repackaged and shippedon ice t o ' t h e U n i v ^  Cetlter!" Beltsville’ MD 311(1 representative samples were
repackaged in vacuum and stored an additional 10 days before sampling d u r i ^ h f  b tc T " 8’ ’T T ”  samPled (day 7)>
rounds were sampled (day 10) packaged and Qtnrpd an , ^ v  , 8 ,Ur'n8the beginning and end o f a retail display period. Top
loins included: Wamer-Bratzler shear force (d7 17) cooldng loss described. Analysis on strip
m ,  purge (d7, 17). TEARS (.hiobarti.urie « I d -S S  d 7 7 2?? ” ?,( 1 ! 1  P H (f  ’ ^
count (d7, 17, 21). Analysis on top rounds included’ purge I'd 10 IT) n. r J  ’i ’ / j f n f  ^  COunt -d7’ 17> 211 and anaerobic plate 
.oral plate cou„, (dlO, 17. 21), J ™ e r o b i e  p i f e o Z  « i o .  lV, V° '““ <d‘0)’ pH (d l°’ 17' 21>' TBARS « 1 » , 17 ,20 .

b ,  ,hearr ”  “ T 1“  Were l" rd“ ' d ia “ ’— « y d .  and measured
and bag Vo,urn, o f purge J L  ? £ £ .  3 S S S  m“  I T  7 ,h'  ° f T

plate counts, plates were incubated 48 t a  « ¡ S T A S I S  f° rmi"81.Umts < 5 * 0  Per 6.45 square cm area For aerobic
for 48 hr at 2 C. For retail display, im p L s  were by T ^ ”8 SamPles under anaerobi^ conditions
with light ranging from 20-50 foot candies Strip loins were^ooked T  T r  ^  relocated each day Samples were at 4 C
70 C and as many 1.27 cm diameter cores w f i  ^  ^  ?  a"  « 1  temperature of
the muscle fiber. Cooking loss and cooking time were also obtained ^  WCre Sheared paralIel t0 the Ion8 axis ° f

RESULTS

postmortem). This w a tm  deT ne^A n extended aging period^-^I6 ‘T T ’ ^  ^  (? dayS
the tenderness benefits o f the process (no difference in shear forr<A r r  8 penod’.lncIudin8 five days of retail display, removed
dem on ,w ed  ,  similar « « ¡a  I, i, ¡ £ £ « £ £ , £ ? £ l f o ™  Z F *  T ch° p! (p*p' r  ”  P-Para.ion), we
f ‘ P ™ «  ^neiicia,. Previous research “ mPt e  <<3 S k*  H ydrod ,«
longissimus muscles seem to benefit more from Hvdrodvne trouim™, ,u „ te" de(1zation does not seem to occur and that tough 
may allow untreated meat to reach a similar level o f tenderness A study to com i ° n81SSlmuS musc*e These data suggest that aging
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differences.

tended WaS ant'c'Pated that Hydrodyne treatment might enhance oxidative rancidity. In this study, extended retail display after an 
treatmen(St° ra8e period increased the amount o f thiobarbituric acid-reactive substances (Table 1,2). However, no differences among 
dispiay kS Were revealed. There was a trend for Hydrodyne-treated strip loins to have a lower TBARS readings after extended retail 
coniprotn  ̂^ 'S d'®2rence was not consistent enough to be different. Thus, it appears that the Hydrodyne process does not 
differ bet ^  ranc'dhy> which implies flavor stability. In a companion study (data not shown), the color stability of the two cuts did not 

Ween Hydrodyne treatment and control.

s'milar
devious research suggested a slight but significant reduction in microbial numbers when the Hydrodyne process was applied. A‘“liar t r  j  - - “ v u i v u  a  a u g i i i  UUL l w u ^ u v j u  u i  u u w u w i u i  u u m v v u  v  "V ------j--------------------------------- r  r-------------

Huscle uHh WaS noted f°r aerobic plate count in the strip loin and round samples, but this was attributable to a single sample of each 
^cludin h 3 mucb higher count than all other samples, regardless of treatment (Table 1,2). No credible reason could be found for 
detected̂  ^ata P°>nts- As expected, the number o f  anaerobic micro-organisms declined during retail display. No differences were 
r°unds n * 'N a tio n  or the conclusion o f the retail display period. After storage and shipping, however, the Hydrodyne-treated 
'hat in a|i°SSessed slightly, but significantly, higher numbers o f anaerobic microbes - which did not carry through. It should be noted 

Cases, the numbers were extremely low (<400 cfu/6.45 square cm).

C° NcU is io n

(k'rimenta^Se ^ata su8Ses'  that Hydrodyne treatment results in an immediate and significant 
a effects o f the process are evident in measures of rancidity or microbial stability.

enhancement o f beef tenderness and that no

Characteristics of Hydrodyne - Treated Beef Strip Loins.

Time post-mortem

d7 d!7

Ha H

3.23c 

,36c 

457.5C

j|r7"~--CBiate count, cfu/6.45 cm2______ 348.l c
cJhAfts (untreated); H = Hydrodyne - Treated. 

tvfea„_ 7 Thiobarbituric acid - reactive substances.

°blc Plate count, cfu/6.45 cm2

2.81° 

,34c 

237.5C 

395.6C

2.54° 

. 20°  

327.5C 

92.8d

2.65° 

.21°  

333.8° 

33.0d

eans . WWIMUHUHV« ftvtu - OUUoUUlwa.
ln the same row bearing different superscripts are different ( P < .05).

£ 2
■—^Characteristics of Hydrodyne - Treated Beef Rounds.

Time post-mortem

d7 dl 7

Ca Ha H

count, cfu/6.45 cmz
JiaeroK*

^ fv ^ ~ C £)ate count, cfu/6.45 cm2_______ ___

tr°* (untreated)> H = Hydrodyne - Treated 
fvfea = Thiobarbituric acid - reactive substances.

s ut the same row bearing different superscripts are different ( P < .05)

d21

H

1.28° .83°

2831.3d 780.6°

76.0° 36.5°

d21

H

.25° .26° .18° .32° 1.37d 1.48'

386.9° 192.5° 312.5° 105.6° 2982.1° 448.8°

25.8° 172.5d 52.9° 26.5° 8.8° 27.3°
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