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ABSTRACT

This study was carried out at Meat Science Laborato
of Agricultural Sciences, Olabisi Onabanjo Universit
o investigate the effect of delayed chilling on phy
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ry of the Department of Animal Production College

» Yewa Campus Ayetoro Ogun State. The aim was

sicochemical properties of 3kg of thigh muscle cut

(Semi-membranosus muscle) of freshly slaughtered N'dama bull (Bos faurus) purchased from Ayetoro

slaughter slab. It was sub-divided into 6 portions

of 500g and each portion represented a chilling

treatment; TO = (Normal Chilling) control; T1: Chilling after 2hrs delay; T2 = Chilling after 4hrs delay,
T3 = Chilling after 6hrs delay; T4 = Chilling after 8hrs delay, T5 = Chilling after 10hrs delay. Data were
collected on a completely randomized design experiment and analyzed statistically. The results showed

and started to decrease beyond that time. It is recommended therefore, that chilling of beef should not be

delayed beyond 6hrs for wholesome beef,

INTRODUCTION

Meat and meat products are consumed in almost
all communities of the world as its adjudged the
richest source of protein (Williams er al; 2006).
However, it gets easily contaminated by
pathogenic micro organisms immediately after
slaughter, therefore, it is important to make meat
and meat products safe and wholesome right from
the slaughter and processing stages (Singh and
Sachan, 2010). The most important and essential
step in maintuining meat quality is chilling. It is
the method of keeping fresh meat cold enough in
order 10 reuce most of the thermophilic
pathogenic micro-organisms before deboning the
meat and it is appropriate in the production of
wholesome fresh meat (Van Moeseke er al,. 2001 )
In most developing countries fresh meat carcasses
are not usually chilled at abattoirs after sluughter,
instead meat is displayed for several hours

by local butchers and exposed 10 environmental
dirt which speed up microbial buikd up on the meat
and invoke its rapid deterioration. Chilling of meat
is usually at temperatures between 4-7% for 24
hours for muscle to undergo conversion to meat
(Razminovicz er al, 2008), Delayed chilling
which is holding meat carcass at 15% for 90 min
before normal chilling had been reported 1o have
characleristic effects on meat quantity (Bowater,
2001); fresh meat carcasses and primal cuts
quality are compromised without chilling as

Session: Animal Products

maximum meat safety and optimized eating
qualilymnotguamnleed.ﬁcaimufﬂﬁsstudy
was 1o investigate the effect of delayed chilling on
physicochemical attributes of beef with the view
to filling the scanty information on delayed
chilling of beef gap in the literature.

MATERIALS AND METHODS

This study was carried out at the Meat Science
Laboratory in the Department of Animal
Production, College of Agricultural Sciences,
Olabisi Onabanjo University, Yewa Campus
Ayetoro, Ogun State. Three kg beef from the thigh
cut (Semi membranous muscle) of freshly
slaughtered N'dama bull cattle (Bos rawrus) was
purchased from the slaughter slab at Ayetoro and
used for this study. The meat was sub-divided into
6 portions of 500g, each portion represented a
chilling  treatment  as  follows: Chilling
immediately after slaughter (control), Chilling
after 2hrsr delay; Chilling after 4hrs delay;
Chilling after 6hrs delays; Chilling after 8 hrs
delay; Chilling after 10hrs delay. The control meat
sample was cut, weighed and chilled immediately
(Normal Chilling), while mest samples for the
delayed chilling were hung on retort stand prior to
chilling after 2, 4, 6, 8 and 10 hours delay. The
meat samples were chilled at 4°C for 24hours and
removed one after the other for physical and
chemical characteristics assessments (Apata, 2011,
AMSA 1991, AOAC, 2000). Data collected were
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analysed using (SAS, 2002) procedures in a
completely randomized design. All significant
means were separated with Duncan’s multple
range test of the same software.

RESULTS AND DISCUSSION

Table 1 shews the result of physical characteristics
of beef chilled at different periods of time. Raw
meat colour was higher (P<0.05) and similar in
chilling immediately after slanghter, and chilling
after 2 hrs followed by chilling after 6 and 8 hrs
delay, while chilling after 10hrs had lowest
(p<0.05) colour intensity. Chilling after 10hrs gave
highest (p<0.05) cooking loss percentage, while
chilling immediately after slaughtering had the
lowest (P<0.05) but cooking vyield exhibited
reverse result as chilling immediately after
slaughtering elicited highest (p<0.05) meat yield
and chilling after 10 hrs the least (P<0.05). Drip
loss, thermal and cold shorteningsas well as shear
force showed the same trend; they increased as the
time of chilling of beef was delayed, while water
holding capacity of chilled meat samples
decreased as the time of chilling was delayed. The
results obtained in this study were very close to
those, reported by Apata (2011) on physical
characteristics of frozen chedpn. Table 2 shows
the results of .chemical composition of beef as
affected by delayed chilling. Moisture content was
least (p<0.05) in meat sample in chilled after 10
hrs of slaughtering while it was higher (P<0.05)
and similar in meat samples chilled immediately
chilled after slaughtering, 2 and 4 hrs after
slaughtering followed by meut chilled 6 and 8 hrs
after slaughtering which were also similar. The
trend of ether extract and ash result was the same
as they decreased as the time of chilling was
delayed however protein and nitrogen fiee extract
results were the as an increase was obserbad,
while there was no significant difference (p>0.05)
m the Hpid oxidation of beef delayed before
chilling and the samples that was chilled
immediately after slaughter. These results could be
due to decrease in moisture content which
eventually increased protein, while fat and ash
decreased perhaps as a result of fat degradation
and draining of minerals from the beef samples
during the delay periods before chilling. This was
evident in the increased drip loss as shown on
Table 1.
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CONCLUSION

The results obtained from this study revealed that
delayed chilling caused significant changes in the
physical and chemical properties of beef across the
treatments. Most of the physical and chemical
characteristics tested especially cooking and drip
losses, thermal and cold shortenings and colour
increased up o chilling after 8hoursof slaughter
and started to decrease at ten hours after slaughter.
Chemical properties of beef whose chilling was
delayed showed similar results. It is suggesied
therefore, that chilling of beef can be delayed up to
6 hours beyond which the physical and chemical
attributes of beef begin to deteriorate.
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Table 1: Physical Characteristics of beef as influenced by delayed chilling

Chilling time after slaughter (hrs)
Variable (%) 0 2 4 6 8 10
Raw Meat 9.00:0.01° 9.00:0.01° 8.00+0.03" 8.00£0.03° 7.0040.04° 6.00+0.05"
Colour
Cooking loss 15.1040.06 20.03+40.06 32.00:0.06 25.05+0.06 .28.03:&).06 30.03+0.06
Cooking yield 84902009 79.9720.09 78.00£0.09 34.9510.09 71.9740.09 69.97+0.09
1] b - ]
Drip loss 0.12+0.01° 0.132006" 0.142001° 0.152001° 0.150.01" 0.16£0.01
TS 334001° 5012001 7.612001° 9.30:0.01° 9.41x001" 11.5020.01
CS 8.2540.06° }0.2710.03 11.48+0.04 32'73"’0‘04 317&0.01 14.02+0.04
WHC 75424401 0.13£0.06° 69.23£370° 97.1&5.3: 97.1013.30 65.0325.31
1 ] L]
Shear Force (N)  4.3230.05°  5.0120.01° 54320.03° 6.45:0.02" 6.50£0.02° 7.52+0.01"

a,b,c.de.f: Means on the same row with different superscripts are statistically significant (p<0.05) WHC

= Water Holding Capacity CS = Cold Shortening TS= Thermal shortening

Table 2: Chemical Composition of beef as affected by delayed chilling

Chilling time after slaughter (hrs)
Variable 0 2 4 6 8 10
%) :
Moisture 69.73£0.15 69.60+0.12 69,53=0.00 98.451:0. 10 :3850:0 15 67.40£051°
cp 18.15¢0.23 1921+0.15 19.2520.01 21.32+0.10 21.40£0.23 20.30x0.42"
d L < g ! s
Ether 3.33+0.06"° 327+0.11° 3.212006° 3.18£0,06° 2.11x0.06" 1.0320.06°
Extract
Ash 2 11+0.06°  2.10£0.00" 2.05:0,06° 2.03£0.06° 2.00+0.06" 1.0040.06"
NFE 6.88+005" 5.82+0.05" 5.96£0.04" 5.02:003" 599:0.04" §.12+0.02°
TBARS 0.0120.00 0012001 0012001 0012000 0011001  0.010.00
_(meg/kg/fat) -

ab.c.d: Means on the same row with different superscripts are statistically significant (p<0.05) CP =
Crude protein NFE = Nitrogen Free Extract
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