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L ?  Produced the lower amount of drip for each animal. We interpret this inter-animal variation situation as arising in part from much larger 
c°ndit°nS 'n temperature across various parts of the carcass to influence the LL muscle temperature The samples from the un own processing 
accJ|10nS t̂rial b) had higher levels o f drip loss than those we found with cold-boned meat that went into rigor at 15 C (trial c). However, 
'torn?? t0 tbe meat plant, the processing conditions in trials (b) and (c) were the same, with the animals being electrica y stunne , t icn 
W  SCd ^Plying a current, totalling 14 s and then further stimulated for up to 20 s. The carcasses were dressed in a 10 C processing room 
trial n Carcasses were put into a 4°C chiller with low air velocity, to produce a pH of less than 6.0 in about 3 hours post-slaughter. In the repeat 
theu't E d itions produced a rigor temperature of 15°C and subsequently a lower drip loss than for the previous samples. The drip loss from 
due to H Processing conditions was quite high, and we suggest that these samples went into rigor at a higher temperature, per aps a ove 
car^t b process’n8 conditions, such as electrical input, chain speed and chilling rate. Even so, the effect of anima carcass coo mg vana ion 

e ruled out as one factor resulting in the lack of packaging effect in trial (b).

thanZ “fb o n ed  samples (Table 1), rigor drip loss was significantly (p<0.001) higher when the samples were held at 37 C during rigor onset 
signjf- r the 10 or 25°C samples. Although, the 25°C samples had higher rigor drip than the 10°C samples, the difference was not statistica y 

cant- Drip loss during storage (packaging drip) was significantly (p<0.05) lower in those samples packaged using the non-vacuum system 
'hose *i   6 *. ^  , , ,  r k  „„— i«  ok«. c„m nfrian r nackaeina and storage loss), there were
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•han u np loss during storage (packaging drip) was significantly (p<0.05) lower in tnose samples pa^ageu  us,..b —  —  
signifTUSe usin8 the vacuum system (Table 1). For total drip loss from samples (the sum of rigor, packaging and storage loss), there were 
total rfCam (p<0 05) effects for both rigor temperature and packaging system (Table 1), with the 37°C vacuum packed samples having the greatest 
•toachla loss and the 10°C non-vacuum samples having the least. The deleterious effects of drip are also mirrored in the u timate tenderness 
at h i?  after 4 weeks storage (aging): hot-boned muscle that entered rigor at 10°C was much more tender (3.5 kgF) than muscle going into rigor 
resUlt ?  temPeratures (5.0 kgF at 25°C and 7.3 kgF at 37°C). This effect was independent of hot- or cold-boning, although shortening effects can 

a further increase in toughness at high temperatures (Devine et al., 19961.
If
Pr°ce?eat *S suhjected to high temperatures during rigor onset, it will lose more drip than meat entering rigor at lower temperatures. Thus, 
N o * " 8 factors such as electrical stimulation and chilling rates need to be controlled both to ensure a consistent product and to reduce drip loss, 
in re?CUUtT1 Packaging systems can only consistently reduce the amount of drip loss during storage if the meat has been processor appropria e y 
toannr 6Ct. to dectrical stimulation and rigor temperature. The packaging system can do little to reduce drip loss that as een or ame y 
drip i °pr'ate pre-packaging processing. The best that a packaging system can do is not to exacerbate the situation an minimise t c amoun o 
redUcpSSuduring storage. We have shown that vacuum-based packaging systems increase the amount drip loss and that non-vacuum systems can 
ProCe hls loss while maintaining meat quality and product safety. Further experimentation is, however, required to confirm that our non-vacuum 
syst S Works consistently in reducing drip loss with cold-boned meat. Nevertheless, our non-vacuum system is certainly no worse than existing 
conVe?tiand 'S simPler> requiring less mechanical input. If  commercialised, it is likely to be both less expensive and easier to operate than either 

10nal vacuum or carbon dioxide packaging systems.

Manv CONCLUSION
storaVaCt°rs inf|uence the amount of drip loss from meat. While some factors are unavoidable and their effects cannot be modified, such as 
drip | tlme> other factors can be controlled to minimise their effects on drip loss. High rigor temperature has a major detrimental effect on both 
!<? ?  and tenderness, but can be controlled through electrical stimulation and chilling regime. Packaging system selection can minimise drip 
8yst? ° Wever, if non-packaging processing factors are not controlled to minimise their adverse effects, it is unrealistic to expect a packaging 
tohe? '°  restrict drip loss to a low level. In this situation, the best that can be expected of a packaging system is that it will not exacerbate the 
O  drip loss problem. The optimum rigor temperature appears to be between 10"C and 15°C in respect to both minimising drip loss and

nn8 tenderness.
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e t • Effects of Processing, Rigor Temperature and Packaging on Drip Loss From Beef LL Stored for 4 Weeks at -1.5 C.

r°Cessing Rigor temperature 

(°C)

Rigor dript# Packaging drip (%) Total driptv (%)

(%) Vacuum Non-vacuum Vacuum Non-vacuum

;°ld~boned Unknown na na na 5.5±0.7 5.5±0.2

'°ld'boned 15 na na na 4.1 ±0.2 3.1±0.2

P honed 10 1.3±0.1 3.1 ±0.2 2.7±0.2 4.9±0.2 3.5±0.2

,ot'boned 25 1.6±0.1 4.4±0.2 3.5±0.2 5.9±0.2 5.1±0.2

p h o n ed
°/T— 37 4.8±0.1 4.2±0.2 2.9±0.2 9.0±0.2 7.4±0.2

tr0(ll “ P loss mean ± s.e.m., # - rigor drip loss is calculated ior ail samples at eacn rigor lempeiaiuic, + - 
the difference in prerigor and post-packaging weights, na - not available due to cold-boning process
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