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Influence of the chilling process on the quality of fresh pork
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Background

r e d u ^ l i t s d u ^ t o  evanomtDaniS,! t i 8 ^  * *  Uniform chilllng of « “Casses. This impedes growth of microorganism
i W a n e h * k T  a"dllmlts the nsk ° f pSE. The development of PSE is primarily related to the Halothane-gene. The
pig does n ^ y  h ^ a l o  h^ne3' brCf  "g P,igS: and the nced for very fast chilling is therefore not so acute. Even though3A ,.y th.e haiothane-gene and has normal glycolysis it may very well develop PSE if the chilling process is too slow (Off*
t ^  f a s t^  well i a ^  slo°° S  Chl“ in8 shortenin« resultin8 in ‘«« h er meat (Feldhusen & Kühne, 1992). Therefor«3too rast as well as a too slow chilling processes should be avoided.TU« --* AI_

to I
red

• ---- pxuccaaca miuuiu ue avoiaea.

^ l l i n r b a t c V S i i ’pmsuimdTn ^  ° f E ?  ^  inVeS,iga,ed Preliminary investigations showed that compared
“ ; ' , ngf reSUl'el ln a h'gh« frequency of PSE particularly in legs of pigs slaughtered on the day of delivery In pigs lairag

f0Und rCSPeCt t0 PSE‘' freqUCnCy when comParinS the two chilling processes ^Barton G * 
development'of'reE . 8 'S ^  e" ergy levd ° f the muScleS at the timc of daughter may influence a po®**

Objective
The objective of this investigation was to find which influence the chilling process has on the development of PSE drip loss meat colour ̂  
eating quality and to clarify whether the energy level of the carcass at therime of slaughter had any e T c t on 2  quality after ciiUing-

Methods

^ fo l lo w in g  Danish crosses were used in this experiment: D(LY), HD(LY) and YD(LY). The pigs were slaughtered on the day after

Carcasses were chilled according to the following three programmes-
-  Batch chilling at 0°C with air circulation

Pre-chilling in tunnel at -8°C, aftercooling in equalising chill room with air circulation
-  Tunnel chilling at -15°C, chilling finalised in equalising chill room
The experiment was repeated 3 times with 20-27 pig carcasses per chilling process.
Carcass temperatures were registered continuously for each chilling process. pH was measured in the Iongissimus dorsi muscle (LD) 40 ^  
3 hours and minimum 22 horns post mortem (pm). For the pH-measurements a Knick pH-meter with infold

(Borggaard e fa l ' ‘Ä ^ F r o m f h e ° r i  7 ^ ™  7™  L°  * *  the semimembranosus muscle (SM) with the MQM equiP<
Monm & S d l t ’ lorn samples were cut for analysis of drip loss (Rasmussen and Andersson, 1996) glycolytic p o ^"3'

m l hofr a mpem ure” ^  ° f ‘° m WWe Wapped in 0xygen pe™cab,c « 2 n d  left for b lo«^1 tiour at a temperature of 4 C. Thereafter colour measurement was made with the Minolta equipment.

,ragc:- “n»r f i ?  Sen,SOdC aSS®SSme,nt 7 re vacuum Packed and stored at a temperature of 4°C until 4 days after slaughter followed by SW , 
T  CU i T o  ^  and, f  nsonc assessment was performed on fried pork chops. A sensoric profile analysis was perform^ 

an experienced panel of 9 members utilising a scale of intensity for the individual sensoric traits ranging from 0 to 15.

Results and Discussion
^ p r o c e s s .  Registration of carcass temperatures showed that the chilling process was the slowest when using batch chilling. There 
no big difference between the chilling rates of the two tunnel processes. The temperature drop in the loin was fastest in the -15°C process 
whereas the temperature drop m ham was the fastest in the -8°C process. The chill room was able to accommodate the nced for more 
af ercoolmg when using the -8 C chilling process. Air velocity round the carcasses during chilling and equalisation was therefore locally 
rather ni&h which increased the evaporation frnm th*» cnrfo/»» mA pnn«am.an»i.. _l*h- . __  -ycc&8°C pro

• . . .  . ---------J -------- un iting  aim equalisation was mere
her high which increased the evaporation from the surface and consequently the rate of chilling. This may explain whv the 

not deviate that much from the -15°C process. 3 P
For all chilling processes the equalised ultimate temperature in the carcasses was 4-5°C 22 hours after slaughter. it
carcass^welght^cTmeat' perce^^'a'^S3S ,he groups were first checked for differences in glycolytic potential, amount of intramuscular fat >n

No differences were found between the groups with respect to glycolytic potential (2 x (glycogen + glucose + glucose-6-p) + lactate) the
grout«6 ^ ^ k c o f o t Y 63I  f  7 190'Hrh,S, mdlCateS that the cncrgy level of the slaughter pigs at time of slaughter was the same in all ^  
groups. The glycolytic potential in individual carcasses showed a big variation -  from 89 to 350 -  which may be attributed to the use of
Hampshire crosses. Compared to other breeds Hampshire pigs have in general a higher energy level in the musculature (Monin & Scllier.

hf ?  shown that « ‘«muscular fat has a positive effect on sensoric characteristics (Bejerholm & Barton, 1986). The analysis/0/  
re ^  to ,f T fT  in this experiment to ensure that differences between the groups -  if any -  with respect to eating quality *  
relate to variation of fat content. The intramuscular fat content of the loin was in the range 1.6 -  1.7% for all three groups and foe re 
significant differences between the groups. ^  F
The rate of temperature fall in the carcass relates to carcass weight and meat percentage. Therefore, the temperature drop is slower in
“ d !?k L P J  P‘SS m f  exPcnraent had “  average carcass weight of 87 kg and a lean meat content of 60.1%. No differences v**® 
found between the groups with respect to these parameters.

following model*CS ^  ° f g*yC° lyS‘S Which again has an influence on the meat quality. Meat quality data were analysed based on

Meat quality = constant + group + date + PH40̂ Lpol + random error 

SAS-General Linear Models Procedure was utilised for the statistical analysis.
TTiere were no significant differences between the groups with respect to pH measured 40 min., 3 hours and 22 hours pm J
I fa to 'n H -fa R w  ItiTh by thC d’ffere"Ce pH measured in the loin 40 min. and 3 hours pm. There was a tendency

, PZ f “ '7  b /  b.1 mg COmparcd t0 the two tunnel chilling processes. This was anticipated as the rate of the glvcolytic proc«sS
and thus the pH fall is related to temperature and will become higher at higher temperatures.
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C[e h'̂ L lcvc' mcasured with the MQM equipment gives an indication of the water holding capacity of the meat. The figures for reflection 
'Snest in LD from batch chilling indicating a higher risk of FSE with this chilling process.

* 1 - PH, reflection level and drip loss of LD (average and standard deviation -  Sd.)

AV|

Batch -8°C -15°C

Ave. Sd. Ave. Sd. Ave. Sd.

5.6 0.1 5.6 0.2 5.6 0.2

Action 65* 10 59b 10 58b 11
^ioss(%) 6.0 2.9 4.8 2.4 4.8 2.2

era8 e  fig ,lures with different letters attached indicate significant differences, pcO.OOl.

hot ^icated by the reflection levels, drip loss in the loin was biggest with batch chilling. The difference between the groups was, however, 
isi ,'llcant which may be attributed to the rather high standard deviation for drip loss in the individual groups.

chiilf31 evaluation of MQM-profiles of the SM showed that the frequency of SM-muscles with PSE spots was approx. 50% with batch 
N0dJ  COrnpared to the -8°C and -15°C processes which had a frequency of approx. 25%.

fences were found between the groups for meat colour measured on slices of loin on the day after slaughter.

Iable 2 -~ L-value and sensory characteristics (average and standard deviation)

Batch -8°C -15°C

Ave. Sd. Ave. Sd. Ave. Sd.

tue) 61.8 2.6 51.6 2.8 52.0 2.8

s 10.3 0.8 10.2 1.0 10.2 0.9

9.8 0.8 9.9 0.7 9.8 0.7

-,,ns, °f Che sensoric assessments showed that the chilling process did not influence the eating quality. It has to be noted, however, t at a 
shown°r Sens°ric assessment were frozen on the 4th day after slaughter. Ageing has a positive effect on tenderness and experiments av e 

v a8e’n8 reduces the negative influence that cold shortening has on tenderness (Feldhusen and Kiihne, 1992). Cold shortening may 
^  apply jn this experiment since it took 5 to 10 hours in all chilling processes before the temperature of the LD was below 1

êcted, the level of intramuscular fat affected the eating quality. An increasing amount of intramuscular fat in LD resulted in a better 
fnc. )r| less and a more distinct meat flavour. The effect was significant on the 1%-level.
%ere leveh’ Differences in energy level within groups in this experiment relate primarily to the crosses used and only to a lmitc extent o 
■\'o j nce ’n pre-slaughter stress as treatment before slaughter was standardised.
1}1S. . Ruction was found between the chilling processes and the glycolytic potential with respect to the measured meat quality c aractcns ics. 
4 ^ nfluence of the chilling process on meat quality does thus not relate to the energy level of the musculature at time of slaughter.
Pleat1 *° the analysis of variance made on the raw material used in this experiment, the glycolytic potential has a significant e ect on
9', i^ l i t y .  An increasing glycolytic potential thus results in a lower ultimate pH, a higher level of reflection, a bigger drip loss p us lg er 

^ d  L-values.

5 > i ™ .
up, the chilling processes used in this experiment where pigs were lairaged overnight did not result in large quality differences.

Hot ^Ver> butch chilling had a negative effect on the level of reflection in LD and the frequency of PSE-spots in SM. The experiment cou 
ttfirm the presumption that batch chilling results in a better eating quality.
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