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of p03|-hr;:c(|ing mature cows meat has become a primary development theme in meat industries. The
tarigls sometimes can help to meet the challenges faced in meat manufacturing. In recent decades, many
mmemmd {o create some sort of soft meat, through the utilization of several techniques, such as mechanical
ae -ifl:?physicm disruption mf' ‘thc muscle stll'm:mrc .rcduccs the _dcnsity of c_(mk:':tl meat tiha_'cs and therefore
7 tenderness (Hokins, 2004). The technologists need to pay Piil_’ll?llial' attention to those vm'lal?l-.'-s that would
{ (e texture quality of meats that are tough, thereby difficult to chew, (e.g. mechanical processes,
reatments, packaging type). The use of new materials that originally come from leguminous and fruity
hecome increasingly used in meat tenderization. Products treated by organic, or plant-derived additives can
mote the consumers (o usc those products as I(Iaiiy goods. 'l'hlis; study wasalainu:d to soften tough mature

lic use mechanical tenderisations and the use of softening additives at two different heat treatments,

s and Methods ) ) )
‘used in this study was Top Loin Steak (Japanese Black Cows). The samples were designed as slices (4mm
intentionally mechanically tenderised by tenderizer (OHMICHI, OMTR-270, Tokyo, Japan) to create clefts
h. Additives, such as a fermented apple solution (FAS), fermented paste of beans (miso) and non-sterilized soy
e used to tenderise the meat. Samples used in the present study were divided to three groups. The first group
d with 4% FAS, and set in a solution for 3 hours. The proportion of meat to the solution was 2:1. The second
treated with miso. The miso was pasted on both sides of the sliced meat for one day. The proportion of the
miso was 5:1. The third sample set was treated with diluted (two times in distilled water before being used)
d soy sauce. Meat was set in the soy sauce for 3 hours; the proportion of meat to soy sauce was 2:1. The
$ weee subjected to two different heat treatments, the first of which involved being packaged and boiled at 75°C
min, while the second condition involved meat that was grilled in an oven at 170°C for Smin, on each side of the
The water-holding capacity was measured by checking the weight of the samples before and after the heat
fits. Another part of this research investigated the effect of vacuum packaging on the beef softening after adding
FAS was added to beef slices of the same thickness (4mm), and then packaged in clear plastic bags. The
Aere subjected to the breaking strength, determination by using creep meter (Yamaden RE2-330058S, Tokyo,

nd Discussion

the fibre of the flesh facilitated the absorption of the tissues and allowed for greater penetration with the
Itwas clear that the breaking strength of the samples treated with FAS, miso and soy sauce, respectively, were
Moreover, the mechanically tenderised and boiled samples showed a decrease in the breaking strength, greater
found in non-mechanical tenderised samples. Fig 1 shows the effects of mechanical tenderisation and all the
on the breaking strength of boiled samples. These data indicate that the breaking strength was significantly
MOTFOVer. the breaking strength was decreased in the. grilled samples and those processed by the same
S (Fig 2). In a comparison between the untreated samples and samples processed by FAS and vacuum
the b{eaking strength of the treated samples was drastically reduced (Fig 3 and 4). These data suggest that the
Pﬁl?ki}glng provides the opportunity for the additive solution to penetrate into the meat tissues. The total
_ Wel_ght examination was conducted to determine whether the various treatments had an effect on the water-
mll}' and total remaining weight of treated samples. Table 1 presents the values of the total remaining
;21; Zaf(lilple.s were treated at two different temperatures. The best recorded values were found in the samples
B Welrle miso. Ea_ch Olf the samples was also subjected to sensory trait test. A total of l§ participants of
e o b eggaged in this test. The taste of the sarpples treate(_i with miso and soy sauce differed from the
. and the flavour of thos_e samples was dominated by miso and soy sauce taste (data not shown). The
Ples treated by both the miso and the soy sauce were reportedly strongly influenced by those additions.
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The meat in each case took on the flavour of the solution. However, the taste of samples tre
addition, the vacuumed packaging with FAS contributed to the tenderization of post-breed;
suggest that the use of mechanical tenderization and other additives had a positive affection the I
beef. meat {eXtiipg
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Figure 3: Breaking strength of samples boiled after treated with  Figure 4: Force of a creep meter knife to samples)
FAS and vacuum package for 3hours treated by FAS and vacuum packaged.

Table 1: The total remaining weight of treated samples with plant-derived additives after subjected to two diffirant
treatments, -

Grilled group Boiled group
Samples type  Samples weight (%)  Samples type Samples weight (%)
Control 62.07 Control 70.81
FAS 68.03 FAS 7532
Miso 66.17 Miso 76.27
Soy sauce 62.6 Soy sauce 69.72

Conclusions

The study was engaged using additives in order to soften the texture of mature beef. The feasibility of: lhIif' ih
purposes to address a significant problem, in many countries, mature beef is considered to be an inconsumables
This study demonstrates that additives can play a role in solving such a problem. The use of FAS, miso and soy"
along with mechanical tenderization treatment can contribute to the softening of the meat of post-breeding matuns
Furthermore, the breaking strength of the boiled samples was also significantly reduced. However, the tastei@l
samples treated with miso and soy sauce was largely influenced by the taste of those additives themselves, ma ki
less palatable to the participants in this study. In conclusion, the samples treated with the combination' o ms
tenderizing and addition of FAS along with vacuum packaging proved to be effective in beef softening. Th
packaged samples gave the lowest value of breaking strength, which was found to be 60% less than thf? !
strength in the control samples. This study provides evidence that may contribute to our understanding
advantages of using plant-derived additives, along with meat tenderization, in order to present a consumable meati
mature beef that would otherwise be considered inedible by consumers.
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