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SUMMARY

%

V ,

Sin,

'n8 Pork carcasses for different periods of time post-mortem was compared to conventional chilling combined with a spray chill

Carcass shrinkage and pork muscle quality in two experiments. In experiment 1, pork carcass sides were allocated to one of four 
Treatment 1 was chilling sides at 1°C combined with 40 spray cycles (every 15 min) each lasting 60 sec and followed by a 14

'^chiiij.

H lU
ng period. Treatments 2, 3 and 4 consisted of 1, 2 and 3 hours of chilling sides at -20°C, followed by the remainder of the

Hill t an<̂ '4  hour drying/chilling period at 1°C. Experiment 2 followed the same procedures except that -40°C was used as a blast 

\i*. ^ ratUre' Carcass shrinkage was similar for all treaments in experiment 1 at 24 h and ranged from 0.5-0.7 g 100g'*. No
Stent diff,

'gai:
erences were found among treatments in muscle colour, drip loss, shear or sarcomere length. In experiment 2, treatment 4 

 ̂'n Weight (0.4 g lOOg"*), but all other treatments recorded a similar weight loss (0.2-0.4 g 100g'*) at 24 h post-mortem.
billed r

^  0r 3 h at -40°C had darker muscles than sides that were only spray chilled. It was concluded in most cases that spray 

Hty ntr°"ed carcass shrinkage with a similar effectiveness to blast chilling. Blast chilling had few significant effects on muscle

INTRODUCTION
H U ;

. 6 nas been adopted by several pork processing plants in Canada over the last 5 years, and has been used in several European
f

^ior a 1'°nger period of time. The general procedure has been to chill carcasses for a period of about 1 h at temperatures between -

V ;

■30oc
• followed by an equilibration period in a conventional chiller. Scientific studies indicate under laboratory (Dransfield and

l985)

hO c

ar>d plant (Barton-Gade et al. 1987; Moller and Vestergard 1987) conditions that blast chilling can induce shortening oi the
'res

and result in tough meat. While blast chilling has been shown to reduce carcass shrinkage during chilling (James et al.

0rnParisons have been made between spray chill and blast chill systems for overall effects on carcass shrinkage and muscle 
^■The

Present study was conducted to compare various blast chilling regimes with a spray chill system in relation to carcass
and

mascle quality.

%
MATERIAL AND METHODS

'ent \
PH

' A total of 45 pork carcasses with an average weight close to 100 kg and backfat thickness at the last rib of 21 mm were 

lj  ̂musc*e temperature were recorded at approximately 45 min post-slaughter in the centre of the longissimus thoracis between 

*̂*1 ribs and the semimembranosus muscle. These measurements were repeated at 3, 6 and 24 h post-slaughter. Carcass sides
and

'all,

Te
randomly to a control treatment (1°C, air speed 1 m s'*) or to chilling for 1, 2 or 3 h at -20°C (air speed 5 m s'*). Paired

ased.so that each of the blast chill treatments had 15 carcass sides and the control group 45 sides. Control sides were spray 

«Hj min for 60 sec for 10 h (total of 40 cycles). Blast chilled sides all received the remaining portion of the spray chilling
' *VS,

%
"hided;

ehib]

ere,

’ Slc*es having 1 h at -20°C had 9 h of spray chilling, whereas sides having 3 h at -20°C had 7 h of spray chilling. Sides were 

ediately before chilling commenced and at 24 h. A boneless portion of the longissimus thoracis between the 5-13th ribs and 

'ranosus was removed from all carcass sides at 24 h post-slaughter and used for evaluating muscle quality. Steaks (25mm

\ l e er"0ved from both muscles and placed in a bag for 48 h to determine drip loss. Further steaks were removed from both 
^ a l io

Ct| 0vved to bloom for 30 min before recording muscle colour using a Minolta Chroma Meter (L* a* b* colour system)and
T

*9 mm cores were removed from each cooked steak and sheared using an Ottawa Texture Measuring System equipped
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with a Wamer-Bratzler cell. Sarcomere length was determined using a phase contrast microscope and recording the length of ^  

sarcomeres for each of 20 muscle fibres.

Experiment 2. The same procedures were followed as for experiment 1 in every respect, except that the carcasses were blastc '̂ 

40°C. The data was analysed using a least squares analysis of variance with chilling treatment as the main effect. Means were c° 

using linear contrasts.

RESULTS AND DISCUSSION

HAP*if tr

tM
Carcass Shrinkage. Weight changes over 24 h were all negative in experiment 1 and no significant differences were found betw^0

A r
control or treatments (Table I). In experiment 2, only the 3 h blast chill shrinkage was different to the other chilling treatmeI1*s

of 3 h of blast chilling followed by 7 h of spray chilling resulted in a gain in carcass weight. 

Table 1. The effect of chilling treatment on carcass weight changes to 24 h post-mortem

Control 1 h Blast-Chill 2 h Blast Chill 3 h Blast Chill

Weight change Mean SE Mean SE Mean SE Mean SE

Experiment 1 
g ioo g-1

-0.50 0.05 -0.59 0.11 -0.67 0.11 -0.74 0.11

Experiment 2 
g iQQg-1

-0.40a 0.04 -0.19a 0.09 -0.21a 0.09 + 0.40b 0.10

ab Means with different superscript are significantly diffferent at P< 0.05.

While other authors have demonstrated that both blast and spray chilling systems reduce carcass shrinks 

chilling (James et al. 1983; Swatland 1983; Jones et al. 1988) there have been no direct comparisons of 

regimes. The results of the present study indicate that apart from the extreme blast chill treatment (3 h ; 

effective in the control of carcass shrinkage as a combined blast/spray chill regime at 24 h post mortem

Table II. Least squares means and standard errors of muscle quality in the longissimus thoracis (LT) am 
semimembranosus (SM) muscles in response to chilling at 1°C or -20°C.

Trait Control lh Blast chill 2h Blast chill 3h Blast chill

LT:

Colour, L* 52.4 0.27 51.1 0.61 52.0 0.61 50.2 0.61

Drip loss, g 100g~l 3.3 0.11 3.2 0.25 2.8 0.25 2.8 0.25

Shear, kg 7.4 0.12 7.4 0.26 7.2 0.26 8.4 0.26

Sarcomere length, m 1.70ab 0.01 1.76a 0.02 1.70ab 0.02 1.62b 0.02

SM:

Colour, L* 47.4 0.28 47.7 0.62 47.1 0.62 46.7 0.62

Drip loss, g 100g"l 2.5 0.12 2.3 0.26 2.3 0.26 2.1 0.20

Shear, kg 8.9 0.22 9.6 0.49 8.9 0.49 10.0 0.03

Sarcomere length, m 1.60 0.01 1.66 0.03 1.60 0.03 1.66 0.03

enti^al

, chil'*8

, ch illi
e r

ab Means with different superscript are significantly different at P<  0.05.
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V i,leTi
‘itced

S PH,

emPerature and pH. Chilling treatment influenced muscle temperature and pH in both experiments. pH decline with time was 

and 6 h post-mortem in the longissimus thoracis by 0.2-0.3 pH units in the blast chill compared to the control treatment, butat 3

H Was n0t affected by chilling treatment. Muscle temperature in both the loin and the ham were also lower at 3 and 6 h post-mortem
h% St u-[U ctll'l treatments compared to the control in both experiments. For example, in experiment 1 temperature in the loin after 3 h of
^tlg fo

M, r tbe control was 17.1°C compared to 9.2°C in the 3 h blast chill treatment. The combined effects of rapid cooling and reduced
"  fall w
k U b be expected to improve the pH dependent aspects of meat quality.

«Hr

'Hi;

meat quality characteristics measured in this study in experiment 1 are shown in Table II. Muscle color, drip loss, and 

Muscles were not influenced by chilling treatment. Sarcomere length was shorter for the 3 h blast chill treatment compared to 

ast chill treatment with the other treatments having intermediate values for the loin muscle. However, sarcomere lengths were not

’both

V d b
V l  ̂ treatment in the semimembranosus muscle (Table II).

‘ qUality results for experiment 2 are shown in Table 3. Color became increasingly

ill.
' r as the

lfhror .
^ngth of the blast chill period increased in both the loin and the ham muscles. Chilling treatment had no effect on drip loss,

ik Sarc°mere length (Table III). There was a trend for the 3 hour blast chill treatment to have the highest shear values in both 
“ es ev

(k uated whether the blast chill temperature was -20 or -40°C.
. rrePonrts have shown that blast chilling can result in pork of darker colour compared to conventional chilling (James et al. 1983;

igc
k  et al- 1984), although these differences on their own are not great enough to justify the installation of a blast chill system,

t  °n,y trends observed between shear value and length of the blast chilling period. The average initial pH in pork carcasses for
H  wk  as 6.2 and it may be that the majority of the carcasses were protected from cold induced toughness by the onset of the rigor 

"*ss. ¡j
V  art°n-Gade et al. (1987) found evidence of cold shortening in pork carcasses with a high initial pH and a low intramuscular fat

lpH s

S th

"'ere chilled at -25.5°C for 47 minutes.

Was not significantly influenced by chilling treatment although for experiment 1 there was a trend for drip loss to be reduced as 

0f the blast chilling treatment increased. Dransfield et al. (1991) showed that muscle drip increased when cooling was

tin,;. III.
"Hie east squares means and standard errors of muscle quality in the longissimus thoracis (LT) and 

anosus (SM) muscles in response to chilling at 1°C or -40°C.

Control lh Blast chill 2h Blast chill 3h Blast chill

% l*
HV

’ § I00g-1

’*8

V ,

V

l&ei

'H h di

51.7a 0.22 52. l ab 0.50 50.1ab 0.50 49.7b 0.50

v \ 3.0 0.11 2.2 0.25 3.3 0.24 3.2 0.24

7.3 0.12 7.1 0.28 7.4 0.28 7.6 0.28

m 1.65 0.01 1.71 0.03 1.65 0.03 1.67 0.03

47.03 0.28 47.6a 0.63 44.6ab 0.63 43.8b 0.63

r l 2.4 0.12 2.4 0.22 1.9 0.22 2.0 0.22

10.9 0.27 10.8 0.61 11.5 0.61 12.0 0.61

Ji_m 1.56 0.01 1.54 0.02 1.64 0.02 1.54 0 .02

different superscripts are significantly different at P<0.05.
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sent

sufficiently fast to produce cold shortening. There was no evidence for increased drip loss to be related to chilling rate in the Pre 

study, except in the loin for the 3 h blast chill treatment in experiment 2.

CONCLUSIONS

Blast chilling as applied resulted in a similar shrinkage to a spray chill conventional system of chilling pork carcasses. Blast chi 

carcasses with darker muscles, but there were no consistent effects on shear, drip loss, or sarcomere length.
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