TENDER PORK THROUGH STEPWISE CHILLING
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dla"lnn ot groupwise treatment of slaugther pigs during transport, lairage and stunning has resulted in a reduced
m"in the carcass at the time of sticking as well as an improved water-holding capacity (WHC) (Steier et al.,
he chilling process has not been optimised to the lower carcass temperature, and trials have indicated

aver, t
Howeve! der today than before.

e s less ten

«d that, the chilling process can be optimised to improve pork tenderness without compromising WHC. The
: . is based on the following:

Carcass temperature at Imin pm (T} i) is essential for WHC as shown in a study where T i, and pHy,
"~ axplained 89% of the variation in drip loss (range: 2 to 13%) (Schaéfer er al, 2002). Implementation of
£ gup“'isc transport, lairage and stunning reduce T} nin (Keltoft, 2005).
:p:e-rigﬂf carcass temperature is crucial for tenderness in beef, lamb and pork (Tornberg, 1996; Rees ef al,
- 2003). In beef, pre-rigor temperatures in the interval of 10 to 15°C results in more tender beef compared to
{emperatures above and below this interval (Tomberg, 199§).
'3 The post mortem pH-fall is a result of lactic acid formation from glycogen breakdown. Glycogen is broken
" dawn by glycogen phosphorylase and glycogen debranching enzyme (GDE) (Brown and Brown, 1996). Kyla-
Puhju et al., (2005) has shown that the activity of GDE is temperature dependent and that its activity at 15°C is
identical to that at 4°C. Post mortem pH-fall may therefore be identical in the temperature interval of 4°C to

15°C.

% combining the facts that 1) Ty n, is reduced because of groupwise transport, lairage and stunning, 2) the
alure interval 10 to 15°C results in maximal tenderness and 3) glycogen breakdown at 15°C is identical to that at
e hypothesised that a stepwise chilling method, composed of a rapid temperature reduction to 10 or 15°C (in
funnel), a 6 h holding period at 10 or 15°C followed by rapid post chilling (in chilling tunnel) and finally
{on, would improve tenderness without compromising the waterholding capacity of the meat. This hypothesis

d in the present study.

and Methods

of 42 pigs, 21 female and 21 castrate crossbreed pigs (D(LY)) were slaughtered at the research facility at The
Institute of Agricultural Sciences. The pigs were exposed to 2 stepwise chilling methods. One half of the
was chilled stepwise (F10 and F15), while the other half was the control (C10 and C15). The chilling methods
sed 40 minutes post mortem: F10 was placed in the chilling tunnel (-22°C/3 ms™') for 69 minutes, and then
lin a chilling room at 10°C for 6 h, returned to the chilling tunnel for 12 minutes and finally placed in a chilling
a1 4°C for equilization until the next day. F15 was placed in the chilling tunnel for 47 minutes, and then placed in
room at 15°C for 6 h, returned to the chilling tunnel for 24 minutes and finally placed in a chilling room at
the next day. C10 and C15 were placed in the chilling tunnel for 75 minutes and then placed in a chilling room
until the next day. The temperature was measured continuously and pH was measured in Longissimus dorsi (LD)
! l_' minute, 35 minutes, when the carcasses were moved to and from the chilling tunnel, 4 h, 6 h and 24 h post
WHC was determined as drip loss in LD using the EZ-drip method. Sensory tenderness was determined in LD

5. post mortem without prior freezing. Cooking and sensory method were as described by Hansen et al. (2004).

and Discussion
. #tigan T, .. measured in LD in the 84 half carcasses was 39.5 = 0.4°C. The maximal T} i, was measured to 40.6°C.
Wis 10_W — one of the arguments that the hypothesis tested was based upon. The temperature profiles in LD are
in Figure 1. Clear temperature differences were obtained between the treated and the control carcasses.
s iore, at the end of the 6 h holding period the temperatures were 10.4°C and 13.7°C in F15, hence close to the
4 pre-rigor temperatures of 10°C and 15°C, respectively. pHep, pHs , and pHos , was sligthly (< 0.15 pH unit) yet
intly lower in F10 as well as F15 compared to C10 and C15 (data not shown). But this pH difference did not
WHC, which was found to be low and identical in the four groups (Table 1). Chilling loss was increased in
Pared to C15, but identical in F10 and C10.
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Figure 1: Temperature measured in the LD from 35 Figure 2: A tenderness between Fi5 and C15
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Table 1: Waterholding capacity (WHC) and sensory tenderness in LD from F10, C10, F15 ang C15.
F10 C10 p-value FI5 __(:_1_5_“_‘;;]-“—'-
WHC [%] 1.5 1.9 0.023 1.4 1_7___—_‘%79—~
Tenderness' 8.4 6.4 < 0.0001 9.0 6.7 :

- <0.0001
sensory scale from 0 (not tender) to 15 (very tender). .

Three days post mortem, sensory tenderness of LD was evaluated. Both F10 and F15 had improved th
tenderness of the meat by 2 sensoric units (on at 15 point scale) compared to C10 and C15 (Table 1). 5

The pig functioned as its own control, one carcass side being the control and the other being either F10 or F15, 1
the specific effect of the stepwise chilling method could be found for each pig. In Figure 2, the difference in .4.'
between F15 and C135 is plotted against tenderness in C15, indicating that the effect of stepwise chilling on/y
was greater in pigs with tough meat whereas the effect is small in pigs with per se tender meat despite the rapid
process.

Conclusions
This study shows that stepwise chilling of carcasses can improve pork tenderness significantly without comp
WHC. The effect was greatest in meat that potentially would have been tough.
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