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; rechanical method used in industry to improve brine distribution, The application of vacuum
gmbling 15 2 n : roduce more extractable protein in beel than non-vacuum condition (Ghavimi ef al., 1986).
ha bﬂf“_r.t"md “|) [:\--ner absorption has been found in vacuum tumbled meat (Wiebe and Schmidt, 1982).
\ amlﬁé‘ n;;uld‘lhal pulsed vacuum increased salt gain and decreased water loss. Products obtained by
. GUF} ? had more uniform water and salt distribution from the product surface to the core. Consumers
brning ce foods, but are increasingly concerned about issues of food safety, quality and health. This
: unv?mf’:ﬁchc markeis for products perceived as healthier and of higher quality than mainstream
i gm\:iﬂ"E._“ sroducts fit this description.  This project aims (o develop a modified dry-curing process
7 mlfwm::lﬂaciclcl'nlczi curing techniques such as vacuuming, tumbling and vacuum pulsing which would
:ﬁ:a;:i\:d)’ slow through-put ;n_:_«;nci:llctl with Fl'aldiﬁulnal c\lll'_i!!g allowing for more uniform :!nd consistent
: is reason, beefl M. supraspinatus was ;tpphc(ll various (}_llh:rcnl vacuum luml.ah!ig and pui_smg treatments
erafe the ouring process without having a detrimental effect on the product gquality and safety.

cand Methods

inatius were obtained from a local meat plant at 72 hours post-mortem. The pH of the M. supraspinatus
m'ensure pH was within the normal range of 5.4 to 5.6. Six replicate loins chosen at random were used for
2o reatment. The following treatments were applied: 1) Control (conventional static dry cure); 2) Vacuum
I_,,' hour tumble, 4 revolutions per minute, vacuum at 90% (900mBar) for 20 minutes followed by 0% for
3} Vacuum pulse (no tumble, vacuum at 90% for 20 minutes followed by 0% for 3 minutes); 4) Vacuum
Tiour tumble, 4 revolutions per minute, vacuum at 90% with no pulsing); 5) Tumble only (6 hour tumble, 4
per minute, no vacuum or pulsing). The treatments were compared to a control conventional (static) dry
. The dry cure mixture was prepared in bulk and contained 66.5% w/w fine sea salt 32.0% brown sugar,
m nitrite and 1.0% sodium nitrate. It was applied by rubbing uniformly over the surface of the pork at a rate
i,-f weight. For the conventional control method 6% by weight of dry cure mix was rubbed onto the loins
then placed in the chill at 2°C. 1t had been observed in preliminary trials that conventional dry cured loins
Io be cured at day 7 hence all other treatments were compared at day 7 of curing. At day 7 of curing, samples
reatmient were taken for chemical analysis. The sample section for chemical analysis was separated into core
regions. Salt content was determined by titration using the Mohr method (Kirk and Sawyer, 1991). Samples
vsed for moisture, fat and protein content (Bostian ef al., 1985; Sweeney and Rexford, 1987). The remainder
tmuscles were then cooked in the oven at 85°C to an internal temperature of 72°C. When cooked, the beef
8 were refrigerated at 4°C. An 8 member trained panel was employed to evaluate sensory quality of sample
§ (AMSA, 1995). Colour was measured using the HunterLab system. One-way analysis of variance
%]_was used to compare means and to identify significant differences (p<0.05) between treatments.
4
Discussion
it core regions only the salt content for vacuum tumble and tumble only treatments were found to be higher
then the control. This result indicated the potential of vacuum tumbling and tumbling only treatments in
_ the curing processes i.e. rate of diffusion of curing ingredients to the core of the muscle. All of the dry cure
were found decrease (p<0.001) cook loss compared to the control, hence increasing cook yield (Table I).
ol and vacuum pulse treatments were rated ‘slightly darker’ in cured colour in comparison to the remaining
lments which were ‘slightly pale’ in colour (Table 2). For colour uniformity the control and vacuum pulse
hnd only “fair’ colour uniformity with the presence of brown uncured areas in the centre of the slice, while
three treatments had ‘good” colour uniformity (p<0.001). Juiciness results found that both the control and
€ treatments were ‘slightly dry’, whereas the other three treatments were found to be ‘slightly juicy’
B the panellists. 1t should be noted that both the control and vacuum pulse treatments also had lower
£antent, The control and vacuum pulse treatment were perceived by the panel to be ‘slightly tough” compared
8T treatments, which were rated as ‘slightly’ to ‘moderately’ tender. Saltiness results showed that the control
lpulse treatments were ‘ideal” to *slightly’ salty whereas all other treatments were ‘slightly’ salty, It should
; ‘i(’mml and vacuum pulse treatments had the lowest average of 2% core salt whereas the other treatments
: t(c:ft(}:). 3% core salt. Both the control and vacuum pulse treatment also had an average outer salt level of c.
finents ¢ other three trea.tm.ents, which had an average 4% salt level. Vacuum pulse tumble and vacuum
ok were observed as similar overall acceptability to the control while vacuum tumble and tumble only
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treatments were found to be higher (p<0.05). Williams (2004) found that VACUUM- {3
inconsistent effects on quality attributes in M. Supraspinatus steaks. No significant effect on n:‘ ‘1“13 hag
the outer and core samples of each of the treatments. However, visual differences were “i‘I\“lr(-‘ LT
treatments, with the control and vacuum pulse treatments showing visible colour differenceg ‘h :m bcl“'lﬁcn i
regions of the beef sample. These different regions indicate that the beef was not fully cyreq ;" Ween the gg,
of curing ingredients. i el Unevey

Table 1: Lffect of treatment on cook loss, salt and moisture content of core and outer regions a( g .
— VNS al day |

Treatment % Cook loss Coreregion Onte
- % Salt % Moistire __“/;S'.(iﬂ“‘*-t—riio“
Control 26.5% 2.1 72.3° T 380 % Mg
Vacuum pulse tumble 22.4" 2.4° 71.2° 3.6
Tumble only 20.8" 2.0° 71(:9° 334
Vacuum tumble 21.5° 3.3" 69.5" 4.0
Vacuum pulse o o0ah 31 7100 3.6°
“"Means in the same column with unlike superseripts are different (p<0.001) .
SED: standard error of the difference of the means

Table 2: Sensory analysis results of cured beef.

Treatment Type  Cured Colour Juiciness Tenderness Saltiness O/FF
Colour _ Uniformity
Control 3.4% 2.8 4.0° 4.5 3.6 33
Vacuum PT 3.6™ 4.3" 4.9 53" 4.5 3.4t
Vacuum pulse 2.9" 3.8 4.0 45" 3.5 3.3 3t
Vacuum tumble 3.6 4.2 4.9° 5.6° 4,1 370 3'7.‘
Tumbleonly 4.6 43" 4.8 5.8° 3.8 3 39

O/A

2,90
3.4”“

Vacuum PT = vacuum pulse tumble, O/1'= Overall Flavour, O/A= Overall Acceptability,

%Y Means in the same column with unlike superscripts are different (p<0.001). SED: standard ewor of the difTerence of (he
Cured colour, colour uniformity, salliness, O/F and O/A were cvaluated by mcans of a six-point hedonic seale ((t ve
excellent/100%uniformity, very sally, extremely good flavour, extremely acceptable respectively; 1= very dark, VEry poor, Ve
very poot, not acceplable respectively). Juiciness and tenderess were evaluated by means of a eighl-point hedonils s
Extremely juicy and extremely tender respectively; 1= Extremely dry and extremely tough respectively)

Conclusions

This research has shown the benefits of vacuum tumbling technique. Further research will include a detailed:s!
study, to be carried out on the vacuum tumble treatment, which was chosen as the optimum treatment for diy
beef. This will be compared against the static conventional methods in the developrient of cured produsis)
enhanced organoleptic quality.
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