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The effect of ageing on the eating quality of normal pork loins 

CAMILLA BEJERHOLM

Danish Meat Research Institute, Magleg&rdsvej 2, DK-4000 Roskilde, Denmark

SUMMARY: Some experiments have shown that ageing pork loins was of little benefit while other exP'

especially Danish work, have shown that ageing improved tenderness. The Danish work dates back to 197*
ct°sSexperimental material consisted of Danish Landrace only. Today the majority of Danish slaughter pigs are

with a higher intramuscular fat content. The aim of this work was, therefore, to repeat the previous Dan1

experiment, but with crossbred pigs. In addition, the experiment included the effect of time of cutting

carcass in relation to slaughter, as there is commercial interest in fast turnover times in the indus try-

fat'20 pigs with normal meat quality i.e. not PSE or DFD and with intermediate levels of intramuscular

selected. One side was cut up 8 to 9 hours after slaughter while the other side was first cut up the
day

slaughter. The loins from both sides were cut into four pieces and aged respectively 1, 2, 3 and 6 8®7S 

The eating quality was assessed by a nine-member experienced sensory panel. , if V|

The results showed that increased ageing time improved the tenderness. Ageing for 3 and 6 days l®*3f°V

tenderness significantly compared with ageing for 1 or 2 days. The greatest effect was obtained fro® to '

of ageing. The effect of time of cutting the loin from the carcass had no significant effect on tendern®1SS'

This experiment confirmed the importance of ageing pork loins before they are sold to the consumer- ^

INTRODUCTION: The literature on the benefits of ageing pork has shown conflicting results , esPeC^

respect to tenderness. Some experiments have shown that ageing pork loins was of little benefit (Harr1S

1970 and Bennett et al., 1973). while other experiments, especially Danish work, have shown that ageln(5

tenderness (Gould et al., 19 65 and Buchter and Zeuthen, 1971)- The Danish work dates back to 197T

experimental material consisted of Danish Landrace only. Today the majority of Danish slaughter pigs 

with a higher intramuscular fat content.

are

The aim of this work was therefore to repeat the previous Danish ageing experiment, but with cro:
.red Tssb^

order to find out if the same positive effect of ageing was obtained with pigs having a higher
c»r

intramuscular fat. In addition, the experiment included the effect of time of cutting muscle from the 1
herelation to slaughter, because some information seems to show that cutting from the carcass early in tn

process could lead to tougher meat.

MATERIALS AND METHODS: The preliminary selection of pigs was carried out on the slaughter lin®1

carcasses were selected which fulfilled the following requirement: weight: 67.0-73-9 kg, total lean con'ten"'

68.05!, pHi, longissimus dorsi: > 6.3, pHi, semispinalis capitis: < 6.3- Only relaxed carcasses (si0*1
&e'

of rigor mortis) were selected. Carcasses were rapidly chilled in a chilling tunnel for 70 mins. at

with air speed about 2.5 m/s. They were then placed in a cool room to equalize. About 9 hours after ^ . I
ghtefside of each carcass, left and right alternately, was cut up and the other side the day after slaugi- „

The criteria for the final selection of carcasses was based on probe measurements using tne

/

(Barton-Gade & Olsen, 1984) and ultimate pH2~value in longissimus dorsi (Radiometer pHM 64 with coMbf,n*
00

48
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"M,
®  2401C): probe level: < 80, ultimate pH: < 5-8- Thus all carcasses were not PSE and had normal ultimate

des ln longissimus dorsi. Each pork loin was divided for sensory evaluation, shear force measurements and
of water holding capacity (WHC) and % intramuscular fat content (IMF) as shown below.

A *

r
tho

B a
racic portion

■*-uobar portion
1 = sensory evaluation

2 = shear force measurement

3 = WHC and IMF

3 2

/

s

Sa®pl,
C°P1

es fot analysis were trimmed of external fat and minced twice for the estimation of WHC (soluble 

and myofibrillar proteins) and intramuscular fat (SBR-method, Nordisk Metodik-Komite for levnedsmid-
’ l97<t).

V

The samples were then frozen until analyses could be carried out.
fest of each loin was divided into two cuts for sensory evaluation and shear force. All the cuts
Packed and aged 1, 2, 3 and 6 days respectively as shown below:

Th,,0ra,■Cic II

"l»"- e t i0
Portion-- >

Pu®b,
Of
az*

at 4°c, _  _
days
Pom o n ----->

I II L = Left side of the pig 

R = Right side of the pig

0f lotin s :
Cut

L R 
5 5

L R 
5 5

L R 
5 5

L R 
5 5

froro t tho^  e carcass 9 hours after slaughter, II = cut from the carcass 24 hours after slaughter.

§ if,■e<a.
was finished all the loin cuts for sensory evaluation and shear force were frozen to below -20°C until

>̂6 s
^P les  f%  IOr shear force were then thawed at 5°C, cooked to a final centre temperature of 72°C, cooled and

«hi‘eared
0nce to 80% penetration with Volodkiewich shear attachment on a Karl Frank Testing Instrument.

A

, PhawiwinS at 4"5°C the samples for sensory evaluation were sliced into chops with a thickness of 2.0 cm and

. nutes without additional fat on a griddle plate to a centre temperature of about 65°C, i.e. not well
v*ith a t . ,J-ight pink colour. Cooking losses were registered. Sensory evaluation was carried out by a 9-

1 lU 6nced panel. The samples were scored for flavour, tenderness, juiciness and overall acceptability on
°in t sy*The etric hedonic scale where 5 = ideal, 0 = neither good nor bad and -5 = poor (Bejerholm, 1984).

°ut
X

Sul ts °f the sensory evaluation and shear force measurements were investigated using an analysis of 

1988) for the influence of ageing treatments, time of cutting the loin from the carcass and position

/

igjn 6 e^fect of ageing treatment on eating quality is shown in Table 1.
t-Ĵ ffect* of*~~— ageing time on sensory attributes and shear force value.

+ 5  - *^ ~ ideal, 0 = neither good nor bad, -5 = poor. Shear force: values above 100 = more or less tough.
P diff

rent superscripts are different (p <0 .0 5).
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Description
Ageing time (number og days)

1 2 3 6

Number of loins 20 20 20 20

Flavour l.gbc 1 .8bc 2 .2ab 2.3a
Tenderness -0 .2b 0 .0b 1 .0» 1 .6aJuiciness 1.4b 1.3b 1 .8»b 2 .2a
Overall acceptability 0.4b 0 .6b 1 .5a l.8a

Shear force value 104.2b 99.5b 90.3ab 79-la
Cooking loss, X 14.1 l4.l 12.7 12.4
Water holding capacity 0.186 0 .18 5 0.185 0.183
X  intramuscular fat 1.81 1.79 1.79 1.74

Increasing ageing time improved eating quality, especially tenderness. Ageing for 3 and 6 days reSPe'
,ct;

in«0

i f

y
improved the tenderness significantly compared with ageing for 1 or 2 days. The greatest effect was obta 

2 to 3 days of ageing. The percent of very tender pork chops (score > 2.0) increased from 5 to 29% from 2 tD 

of ageing. The corresponding percentages for 1 and 6 days of ageing were 10 and 50)! respectively. The res°lit*

confirmed by the shear force values which showed decreasing values with increasing ageing time.

As found in earlier Danish work (Barton et al., 1987) the thoracic portions of the loins were more 

the lumbar portions, because of the higher intramuscular fat content. The greatest effect of increasing

ten**

ag«irf

was obtained for the lumbar portions of the loins:

Ageing time (number og days)

Tenderness score for 1 2 3 6
the lumbar portion -0.6 (1.58)* -0.2 (1.62) 0.8 (1.79) 1.2 (1.64)
the thoracic portion 0.2 (2.01) 0.2 (1.94) 1.1 (1.77) 1.8 (1.83)

* The figures given in brackets are X  intramuscular fat.

The effect of time of cutting the loins from the carcasses in relation to eating quality is shown in 

Table 2. Effect of time of cutting the loins from the carcasses on sensory attributes and shear fgESS- 

Scoring scale: +5 = ideal, 0 = neither good nor bad, -5 = poor. Shear force: Values above 100 = ®°re

tough. Means with different superscripts are different (p <0.05).

Time of cutting
Description from carcass

9 hours 24 hours

Number of loins 40 40

Flavour 2.0 2.1
Tenderness 0.4 0.8
Juiciness 1.9a 1.5b
Overall acceptability 1.0 1.1

Shear force value 98.2 88.3
Cooking loss 12.6a 14. lb
Water holding capacity 0.184 0.185
X  intramuscular fat I .85 1.71
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Ue
was not significantly influenced by the time of cutting from carcass, even if the average score was

higher and the shear force values a little lower, when the loins were cut after 24 hours compared with 9
5 Uti

V ^
the other hand the pork chops were significantly more juicy and had less cooking losses when the loins

* tut fp
Dm hhe carcass after 9 hours compared with 24 hours. However the average amount of intramuscular fat was 

'«5s ̂  the group of loins cut from the carcass after 9 hours. The percent of tough pork chops (score < 0.0) 
4% respectively.

i In general the results of this experiment have confirmed the tenderizing effect of ageing pork

in earlier Danish work. Ageing for 3 and 6 days improved tenderness significantly compared with 1

ageing. The greatest effect in this experiment was obtained from 2 to 3 days of ageing.

of time of cutting the loin from the carcass had no significant effect on tenderness, so the loins could

carcass the day of slaughter without giving tough meat.

'«a». rton_Gade, P.A. and Olsen, E.V. 1984: The relationship between water holding capacity and

8ci carried out with the automatic Danish meat quality probe. Proc. Scient. Meeting "Biophysical PSE-

oe- ys:i-s . April 26-27, Vienna, Austria, pp. 192-201.

V .  ”1’ C - 1984: Experience in taste testing fresh pork at the Danish Meat Research Institute. Proc.
Me

30 th
feet. u„

eat Res. Workers, Bristol, England, pp. 19 6-1 9 7 .
n'Gude, p•, Bejerholm, C. & Borup, U. (19 8 7): Influence of different chilling procedures on the eating

« o f  D
°rk chops- Proc. 33rd Int. Congress of Meat Sci. & Tech., Helsinki, Finland, pp.181-184.

^ e t ,  M E
*’ Bramblett, V.D., Aberle, E.D. & Harrington, R.B. 1973: Muscle quality, cooking method and ageing

at®t>ili t-,
y of Pork loin chops. J. Fd. Sci. 3 8 , p. 536*38.

k » 1, B ~
X  D euthen, P. 1971: The effect of ageing on the organoleptic qualities of PSE and normal pork loins.

n<J Int.

%
,Ul*. P.p

«*1n Sl

Symp. Condition Meat quality pigs, Zeist, Pudoc, Wageningen, pp. 247-254.

Bratzler, L.J. & Margee, W.T. 19 6 5: A research note. Effect of ageing on tenderness of pork loin
' ^ h n o l .  12, p . 248.
°n, D ,

‘ B°«es, J.A., Anderson, L.L., Tuma, H.J. & Kropf, D.H. 1970: Effect of ageing on palatability and
q t'ei

ated characteristics of pork loin. J. Fd. Sci. 3 5 , pp 292-294.

V  f 0dik'Komit6 for Levnedsmidler 1974): Fedtbestemmelse i kod og kodvarer efter SBR. Forskrift nr. 88, 
^®8enhavn.

IrisU t
ute Inc. 19 8 8: User’s Guide. Release 6.03 Edition, Cary. NC, pp. 549-640.

51




