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"USDA good grade semimembranosus” Rinderkeulen wurden einem Steaker Ox (Kontrolle), 1x, 2x und 4 mal
durchgegeben. Der Steaker hatte 3 mm X 0,008 mm Klingen, die eine Einschlagsdichte von ungef&hr 3 per e
erwirkten. Das Rindfleisch wurde dann luftleer eingepackt und fiir einen Tag, zwei und vier Wochen kalt
gelagert., Das maschinell weichgemachte Flelsch war, nachdem es in einem Oven bis zu 67°C Innentempeiatur
erwdrmt wurde, bedeutsam (P<.01) weicher, weniger saftig und wurde hSher in Annehmbarkeit eingeschgtzt'
Die Kochzeit war kfirzer (P< ,01) flir das weilchgemachte Fleisch und es ergab mehr (P4 .01) Bratenfett wnd
einen wesentlich gr¥sseren (P>.05) Kochverlust. Bakterielle Kontamination war gr8sser (p<.05) flr die
weichgemachten Proben. Das Gewebe des viermalig (4x) weichgemachten Fleisches war bedeutsam miirber.
Lagerung fiir zwel Wochen verstéirkte die Weichheit aller Proben, Das nicht weichgemachte Rindfleisch
zeigte nach zwel Wochen Lagerung den gleichen Grad von Welchheit als die Proben, die einmal (ix) dem
Steaker durchgegeben wurden nach einem Tag Lagerung. Alle Proben zeigten einen Geschmacksverlust nach
der lagerung; der Geschmack des weichgemachten Flelsches jedoch nahm schneller ab als der der Kontf°1lpro
Wihrend der l#ngeren (vier Wochen) Lagerungsperiode setzten sich diese Prozesse fort, Die Ergebniss®
dieser Untersuchung zeigen, dass es wiinschenswert ist "USDA good grade” Qualit#t Rinderkeulen einmal UX)
maschinell weichzumachen, wenn die Zeitspanne der kalten Lagerung kleiner als zehn Tage ist. Ist ein®
léngere Lagerung geplant, dann scheint die maschinelle Weichmachung nicht geeignet wegen der grUsSefen
Gefahr von bakterieller Kontamination und der Verringerung des Saftigheit und des Geschmackswertes 4€®

weichgemachten Fleisches,
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AgingngderneSS of fresh meat is the primary factor associated with consumer acceptance (Carpenter, 1975).

D is et eef carcasses has traditionally been the most common method employed to improve tenderness

Moi g+, = al., 1975). Aging of beef in vacuum has recently become popular and has been shown to decrease

Ueeqgq 0SS and retard microbiological growth (Davis et al., 1975; Hodges et al., 1974). During the last

X‘estam" Mechanical tenderization has gained acceptance.and now it is estimated that over 90% of all hotel,
ant and institutions use meat treated in this manner (Carpenter, 1975; Miller, 1975).

o The éxperimental design of this project involved l; mechanical tenderization treatments / O(Control),

ey‘pex‘im times through the mechznical tenderizer / and 3 storage intervals (1 day, 2 and L weeks). The

Usgq ,cment was repeated 5 times. The semimembranosus muscles from 15 USDA good grede beef carcasses were

So that each tenderization treatment was applied to % of a semimembranosus muscle (225 to 2+50 kilograms)
“ ®ach treatment was applied to every carcass. B L

3‘% i‘ tenderization treatment was passing a muscle section through a mechani cal tenderizer consisting of

“EHSity ’908 mm blades driven by a limiting force of 1.5 kilogram per blade which resulted in a penetration

Weng Vacm approximately 3 blades per square centimeter. After the tenderization treatments, the muscles
Wum packaged and stored at 2°C for one day, 2 and L weeks.

he : :
Sengo Samples were evaluated for weight loss during refrigerzted storage; subjective color and odor by a

Fgckam Panel immediately upon opening and 15 minutes later; color by reflectance at 685 millimicrons
:a‘?rok;ig Z\DC} Cahirl],, 196\9); and, aerobic (T{%pton&: Glucose Extract Agar, at 3"0_3\)\:1nd anaerobic (BBL

l“tern 1g.—lr, H™ and CO, gas generators, 35 C) bacterial numbers (Ockerman, 1974). After oven roasting to
Okiy . o+ temperature of 67°C samples were evaluated for cooking rate, total cooking loss, cooking drip,
(1 s ;Qi"aporv’<tion, tenderness using the Warner-Bratzler shear on a 2.5 cm core, TBA values (Cckerman, 197L)
%.:qon‘lcu Ty Dang] evaluation for juiciness, flavor, tenderness and overall acceptability using a 10-point
Ay, S.Cale with 10 being desirable and 1 undesirable. The results were analyzed using the Least Squa
ikelihood General Purpose Program (Harvey, 1968) in addition to Duncan's Multiple Range test.
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Mg, l)lnz 20C vacuum storage no evaporation occurred; however, 2 linear (P~ .0l1) increase in drip loss
M df‘ip bw‘3S observed which averaged 5% at the U weeks storage time. There was no significant difference
he G etween the control and any of the treatments. This agrees with Huffman (1975) but disagrees with
Penter report (1975) on beef stored 1l days.
. Fig. 1. Effect of tenderization treatments on percentage storage drip
B loss.
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PZ‘”\’Q 1gnificant (P< .05) linesr decrease (lightening ) in intensity of color over storage time was ob-
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lusted immediately upon removal from vacuum storage as well as 15 minutes after

The correlation between the initial and 15 minule period observations was 0.91. A correlation of
‘obtained between panel color scores and reflectance readings. The panel gave non-significant
lighter scores to the tenderized samples.

as

& Fiuanel fresh odor evaluztion was also completed when the packages were opened and 15 minutes later
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9 fld 2). Odor scores became significantly (P- .01) less desirable as stora time increzssed for both
3 15
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v Sids minutes evalustion periods. Odor scores for mechanically tenderized samples were significe
o8 5

L

(o

i ‘lstilr':‘me than the control. Correlation values of 0.65 and 0.58 were_o‘ot iined between 15 minute odor

0\1;0 Siécr_‘ Scores and aerobic and ancerobic microbiologicsl counts. The 15 "mn.:ﬂu raw qcl?r evaluztions were

tq S ficantly (P <.0l) correlated with cooked sensory panel flavor evaluations (r=0 51)
Cooked taste panel acceptebility (r=
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durchgegeben, Der Steaker hatte 3 mm x 0,008 mm Klingen, die eine Einschlagsdichte von ungef&hr 3 per cm,w
erwirkten. Das Rindfleisch wurde dann luftleer eingepackt und ffir einen Tag, zwel und vier Wochen kalt

gelagert, Das maschinell weichgemachte Fleisch war, nachdem es in einem Oven bis zu 67°c Innentempef“wr

ervdrmt wurde, bedeutsam (P<.01) weicher, weniger saftig und wurde hher in Annehmberkeit eingeschitzt’
Die Kochzeit war kfirzer (P< .01) ffir das welchgemachte Fleisch und es ergab mehr (P4 .01) Bratenfett und
einen wesentlich gr8sseren (P >.05) Kochverlust., Bakterielle Kontamination war grBsser (P<.05) fir die
weichgemachten Proben, Das Gewebe des viermalig (4x) weichgemachten Fleisches war bedeutsam mlirbeX.
Lagerung ffir zwel Wochen verstfirkte die Weichheit aller Proben. Das nicht weichgemachte Rindfleisch
zeigte nach zweli Wochen Lagerung den gleichen Grad von Weichheit als die Proben, die einmal (1x) dem
Steaker durchgegeben wurden nach einem Tag Lagerung. Alle Proben zeigten einen Geschmacksverlust nach -
der Lagerung; der Geschmack des weichgemachten Fleisches jedoch nahm schneller ab als der der KontT°11P
Wihrend der l#ngeren (vier Wochen) Lagerungsperiode setzten sich diese Prozesse fort. Die Ergebnisse®
dieser Untersuchung zeigen, dass es wiinschenswert ist "USDA good grade” Qualitfit Rinderkeulen einmal (1

maschinell weichzumachen, wenn die Zeitspanne der kalten Lagerung kleiner als zehn Tage ist. Ist ein®
ren

des

l#ngere Lagerung geplant, dann scheint die maschinelle Weichmachung nicht geeignet wegen der grisse
Gefahr von bakterieller Kontamination und der Verringerung des Saftigheit und des Geschmackswertes

weichgemachten Fleisches,

[(ATYEHHASL) , MEXAHUT

ofHuA @, IJIMIITOH,

IIPOITy1
MM X O,

I MpUOJIUIUTENBHO 3 Ha
8 200 ”EMH HCLL,

OTOUTOM T

YPOBHE MAT
IHEe XpaHeHU
OricTpee, 4YeM HPOLL.
HufA. Ha oOcCHOBaHuUU IOJ
OTOMBaHUE TI'OBAZ X
MEX&aHUIT 1
Eciun npeznoxiaraeTcs
OAWMM BBUZYy 60Jee BHICOKOU BEPOSATHOCTH
OTOUTHEX WN3ZENUi




A10:3
oty gy s

HERp
ERT g
w, OCE\ERMAN, ROINEY F. PLIMPTON, VERN R. CAHILL and KEITH J. BOYD

e hs
} 10 3 : % : BN : e T = ,
N%ster State University, Columbus, Ohio 43210 and The Chio Agricultural Research and Development Center,
» Ohio L1691, U.S.A.

RO 0y

7
‘a”ging g?dzl‘nesS of fresh meat is the primary factor associated with consumer acceptance (Carpenter, 1 )s
(Da st 8ef carcasses has traditionally been the most common method employed to improve tenderness
Moi st s &Le; 1975), Aging of beef in vacuum has recently become popular and has been shown to decrease
ieca , me°SS and retard microbiological growth (Davis et al., 1975; Hodges et al., 1974). During the last
eStam,a chanical tenderization has gained acceptance.and now it is estimated that over 90% of all hotel,
and institutions use meat treated in this manner (Carpenter, 1975; Miller, 1975).

l; S exifr‘imental design of this project involved L mechaniczl tenderization treatments / O(Control),

u‘pex'ime imes through the mechznical tenderizer / and 3 storage intervals (1 day, 2 and L weeks). The

Seq ea:is repeated 5 times. The semimembranosus muscles from 15 USDA good grade beef carcasses were

1 ey t‘henflerlzntlon treatment was zpplied to % of a semimembranosus muscle (2.25 to 2.50 kilograms)
reatment was applied to every carcass.

3mp o Senderipats : : : : - 2

Q.em“l X Oogrlzutlon treatment was passing a muscle section through a mechani cal tenderizer consisting of

wensity of ™m blades driven by a limiting force of 1.5 kilogram per blade which resulted in a penetration
8 re centimeter. After the tenderization treatments, the muscles

® Vaey 3PProximately 3 blades per sg
Packaged and stored at 2°C for one day, 2 and L weeks.

N he
Eg:iOr—y pzna?il?s were evaluated for.weight lgs:s'durir]g refrigerated storage; subjective color and odor by a
an BIman, and imﬂl?dlately upon opening and 15 minutes later; color by reflectance at 685 millimicrons
3 a?r()bc aparb’t'h]?ll, 1969 ); and, aerobic (Tx%pt,one Glucose Extract Agar, at 25°C) and anaerobic (BBL
ngll(f}ternalote% H :nd co, gas generators, 35°C) bacterial numb?rs (Ockerman, 197&).. After oven r-‘oestirfg to
ang ing evaporlr I;?I‘Pwure of 67°¢C s:ﬂlnples were evaluwted‘ for cooking rate, total cooking loss, cooking drip,
heg, S?HSOW pan \}or,, tenc‘grr:ess us_lr.lgvthe Warner-Bratzler shear on a 2.5 cm core, TBA.value.s (Ccker"m:ne 1974 )
May?nl Scale €L evaluation for juiciness, flavor, tenderness and overall acceptability using a 10-point

L hE ihw—n’h }0 being desirable and 1 undesirable. The results were analyzed using the Least Sq >
ILESUY»,. ood General Purpose Program (Harvey, 1968) in addition to Duncan's Multiple Range test.
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Both aerobic (see Fig. 3) and anaerobic (see ;) bacterial numbers increased for 2 weeks and Ewly
decreased between week 2 and l; which resulted in a significant (P<.Ol) quadratic growth curve. The S

tenderized one time had greater bacterial numbers than the contrcl; however, this difference was not
significant (P> .05). The samples tenderized 2 and L times, however, had bacterial counts that were
significantly (P<.05) higher than the control.

b . !
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A% £, z
o s 2 3
5, 5 X
b2 1 2 3
e s
B =
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Tenderized | .
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derized 2 times
"y IR SRl -
g% E Ms; Storage Weeks of Storage
Fig. 2. Effect of tenderiza Fig. 3. Effect of tenderi- Fig. 4. Effect of xenCEf*q
. b . g O
tion treatments on zation treatments tion treatmentS 2
panel odor evaluations on aerobic bacterial anaerobic bacte
during storage. growth cduring storage. growth during
The cooking rate (see Fi 5) for samples which were mechanically tenderized was faster with
ditional pass through the ter~~r1 zer bul. only L1 sal g“ﬂ tenderized !4 times cooked significant
f than the untreated sample. 3everal researchers (Goldnasr and Mandigo, 197L4; Schwartz ar
5 : i : O
L Ja\;i et zl., 1975; and, Judge et al., 19(5) have reported increased cooking rates witn mechdl
z e

se Fig. 6) was grezter for the tenderized than the control samples at
difference approached but did not reach a significant level {P> .05).
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loss (seP Wl;. 51gnJ€L0ﬁntly (P<.01) greater for the samples tenderized h times when comp? 1088
e . . ey - 5 5 +ion
samples tenderized O, 1 and 2 times. The sample tenderized l times, however, had a smaller evaporav>
(see Fig. 8) than the other treatments.
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1 Tenderized 1 time .
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p Tenderized 0 times g y
/

% Total Cooking Loss

Weeks of Storage
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Fig. 5. Effect of tenderiza- Fig. 6. Effect of tenderiza-
tion treatments on tion treatments on %
cooxing r"he total cooking losses cooking
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ant
A sensory pzne d each product zt eech sltorage interval for juicir flzvor, Lendernes”
overall acceptability o 9,510, 1) andi12)3

sory panel juicine remained relatively constant for the control
weeks of stor Jalues for the treated samples were lower initi and decr
storage which resulted in a significant difference {P<.Ol) between the tenderi
Juiciness values were significantly correlated (r= -0.45) with total cooking losses.
due to mechanical tenderization has so been reported by several other research worke
Petersohn et al., 1976; and Davis et al., 1975).
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22$ rjuizri‘se in this factor as storage time increased. The flavor of ten nderized sgmpleu decreased
w@ﬁ e eyth.nythe C?ntTOL WhLCh resulted in a significant (P <.05) difference due to tre@ﬁmcnt.
5 kerg nd I week testing perLods, samples were ranked in order of number of times tenderized. Other
(3= A ;Ve not found this decrease in flavor; however, in all cases their storage time did not exceed 16

0 L9 l?”{y significant (P - .0l) correlation was observed between panel flavor evalua tion and zerobic
and anaerobic (r = 0.37) bacterial numbers.
Sgy
e chy ﬁsory Panel evaluation for tenderness was found to have a significant (P<.Ol) F-statistic for the
*;t2;$*1m°nt eprPu.< The tenderized samples were rated more tender than the control sample
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the urther te:? vy (P< .0l) more tender th?n‘uhp control. Audftlon: ?1§5e5 through Ehg tenderizer ted
derization with samples receiving four passes being 51uA1FLcintlj (P<.01) more tender
Lenderlzec one time. Sensory panel tenderness was significantly (P« .01) correlated with

M the Warner-Bratzler shear test (r = -0.73). See Fig. 13. These results agree with the
nel

al o
2.5 1975, and

: penter, 1975, in that lower quality beef grades will receive higher
SCores when mech

nically tenderized.

treatments on Warner-Bratz

Fig. 13. Effect of tend
Force during

ile for the samples tenderized four times. These same samples !
direction of knife travel.

noticeably more
“Pe perpendicular to
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Sensory panel evaluation for overall acceptability indicated a significant (P<.05) quadratic Changiwd
over storage time. The tenderization-storage time interaction also approached significance. The teﬂders
samples were judged more acceptable initially; however, after 2 weeks of storage the untenderized samp?e
were more acceptable. This shift in acceptability away from the tenderized samples was further emphas1Z
at the four-week storage time when the samples were ranked in the reverse order to the number of times
tenderized. Panel evaluation for overall acceptability was significantly (P< .01) correlated with n,
juiciness (r=0.60) and flavor (r=0.76) but not significantly (P > .05) correlated with tenderness (Warner
Bratzler shear r=0.08; sensory panel tenderness r=0,14).

g o

From these results it seems desirable to mechanically tenderize good grade beef rounds by passin 400
a

time through a mechanical tenderizer if the tissue is to be vacuum packaged and stored under refriger
for less than 10 days. If longer storage is anticipated, mechanical tenderization does not seem ap-
propriate due to increased chances of bacterial contamination, and decreased juiciness and flavor of the
tenderized samples.
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