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Abstract

This study showed the chemico-physical characteristics and sensory evaluation of beef loin and ribs with
various kinds of cooking apparatus and methods like pan heating, boiling, grilling, steaming, cooking heating,
charcoal heating and double layer pan heating. Double layer pan filled with Phase Change Materials(PCM)
heating was also tested. Heating time of beef loin and ribs by oven heating was the longest as 55.5 and 25.7
min. Cooking loss of beef loin and ribs were 40.49%, 27.98% each and showed biggest in charcoal
heating(p<0.05). In the chemical analysis, grilling resulted in the highest protein contents of 29.3% in the
loin and double layer pan heating had 28.6% in the ribs. In the loin, 20.3% of crude fat was the highest
in the double layer pan heating, and 21.9% of crude fat of ribs in the PCM heating(p<0.05). In the test of
shearing forces, double layer pan heating had the lowest result of 9.14 kg/cm’ in the loin and 7.03 kg/cm’
in the ribs. In the 9 point-scale sensory evaluation, PCM treatment showed the best result of 7.67 in the
juiciness of loin and single layer pan heating and grilling treatment had the highest score of 7.00 in the ribs.
Loin in the PCM heating had 7.11 and ribs in the grilling had 7.13, showing the best in overall acceptability.
With this experiments, we could find the chemico-physical and sensory characteristics of beef loin and ribs
were affected by various cooking methods.

Key words: beef, loin, rib, Phase Change Material(PCM), cooking methods, quality changes
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{Table 1> Core temperature and time, heating loss and shearing force of beef loin and ribs with various

cooking methods

Core Temp./Time(C/min)

Heating Loss(%)

Shearing Force(kg/cm’)

Loin Rib Loin Rib Loin Rib

Boiling 70.2/7.1 80.0/82  31.03+0.69°%  20.02+0.80%  13.60+1.54™  837+1.38"

Pan heating 86.0/15.3 720133 33.75+0.15%%  2243+2.51%°  16.84+1.29°%  9.4442.12%°
Grilling 88.0/14.5 65.0/15.5  31.93+1.62°"  14.81+1.45%  1926+225"  7.77+1.41%
Steaming 72.3/10.2 63.2/84  32.88+2.06°" 19274267  14.974£2.70"*  7.03+2.61%
Oven heating 66.5/55.5  67.0/25.7 2811329  22.62+1.71%°  18.05+2.50"®  9.31+1.73"%
Charcoal heating  65.0/169  81.0/162  4049+2.56™  27.98+2.42"  11.54x2.13°  10.50+0.60"
Dol el P 8237169 686187 30385014 27.07:3.19"  0.145107%  103423.00™
PCM heating’ 75.8/147  73.2/18.7  30.53+4.86°  21.16£2.69"  9.33+1.66" 7.53+1.71%

PCM heating* : Heating at a double layer pan filled with PCM(phase change materials).
“*Means in the same row with different letters are significantly different(p<0.05)
*EMeans in the same column with different letters are significantly different(p<0.05)
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{Table 2> Chemical composition of beef loin and ribs with various cooking methods

Moisture Crude fat Crude protein Crude ash
Loin Rib Loin Rib Loin Rib Loin Rib
Boiling 58.0402™  53.1£0.6<° 17.5+0.1°° 20.3+0.7°% 24.140.5™ 254+1.1%  1.0:0.0"®  1320.1%
Pan heating  56.740.4% 51.040.1% 182418 21.4+0.1" 243405 27.1+1.2*"  1.0+0.0%  0.9:0.0™
Grilling 51.540.7°°  54.540.7%  18.0£1.9™ 17.7+1.5%  293+1.0™ 27.8+1.4°%  1.0+0.1%  1.5:0.0™
Steaming  59.0+1.6™ 55.443.6°% 17.042.7%" 20.443.6"™ 25.4+1.0" 24.5+24%  0.8+0.0°  0.9+0.0™
Oven heating  53.1+03%  52.7+13™ 16.9+2.9%" 204+0.5*™ 28.5+0.5" 262424 1.1x0.0™  1.0+0.0%
Chl;zﬁfggl 52.6+0.9% 56.2+1.4™ 20.0+0.9™ 18.1+0.5™ 26.8+1.3°® 250+2.5% 1.0:0.0%  1.2+0.0
%ggb}fe;tahyg 522406 524+0.1™ 203:13% 19.840.6™ 24.0:0.8” 28.6£0.6" 08:0.0"  0.9+0.0™
PCM heating” 523202  56.5+02*" 19.8+1.9" 21.9+1.0" 27.6+0.8*" 25.1+03% 0.8+0.0“  0.8+0.0™

PCM heating*

: Heating at a double layer pan filled with PCM(phase change materials).

“"Means in the same row with different letters are significantly different(p<0.05)
*EMeans in the same column with different letters are significantly different(p<0.05)



7tg71 el mhE ZEel aavle] FASA A vAE dF 201

A Aol Ekon} 8y A8 qro] At
o} zto] & HolA] ekth(p<0.05). ©] w] 7}E7t
F Ao A 7|9} &7 ATt AT 5 7t
2R FhHe® st 7MY & TR
Hel AL A+ 544 59 A5 4

o
= s
z_qlo = R=4 91—5]] -/F%/‘é D}Hﬂ;gy,]_ ;(]Hl—/\g

v HT—

of

N

f

Lo
oo
e
=)
ol
X
>
b
5
M
3(_5
(3 OE.
=)
2
ofk
[o
B
E
o o . Hr J

o
16.9~20.3%% QE-o] A 2|l 7} ot
U sAA e B AeTFelA 7ol
E o<l ztol& YERA] ggkon, ZH]
17.7~21.9%% ZG Ao, o] Aol =
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& 98Tl AP #A UERtem A=
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gl A 71 Wkt wEX183(2013)0l wE
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& W=ty B35ttt <Table 3>
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7] ArlFee o4 AolE HeolA| sttt
(p<0.05). AN =S Y= agte &2517] 54
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-2.37~3.709] "E B3 Aol wEhA=
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<Table 3> Color of beef loin and ribs with various cooking methods

L a b
Loin Rib Loin Rib Loin Rib
Boiling 40.41£037%  41.55+0.58*  5.50£020°°  6.91+0.17°"  2.42+0.11%°  2.93+0.38"™
Pan heating 31.36£0.39"°  41.9240.66™  7.89+0.09™  6.51+0.67"°  2.51+0.17" 3.70+1.00™
Grilling 41.46+220%  39.32+039% 5314044  4.13+0.03"  4.79+1.13™ 3.12+0.40"°
Steaming 44.88+0.50"  42.45+042%°  5.14+0.12%  52540.05%°  1.84+020°  2.5440.12™
Oven heating  36.27+0.99%  3235+0.56"  7.31£020%  5.94+043%  097+0.11™  -1.22+051™
Charcoal heating  38.58+1.75°%  42.53+337%  539+1.05“  4.09+0.85%  1.08+0.80“  -2.37+1.05™°
e 4L14088™  38.50:023%  493:0.15%  4984006™  165:038%  173:046%
PCM heating'  36.86:0.83°  38724055™  4.90+0.13°  516£023™  123:077° = 2.22+0.61™
PCM heating‘ : Heating at a double layer pan filled with PCM(phase change materials).
**Means in the same row with different letters are significantly different(p<0.05)
*EMeans in the same column with different letters are significantly different(p<0.05)
A2 agla ARl VS % T §ES 545

o A9 Ael7t Y A
(Moore LJ et al 1980). SF 2
e ¥ AR 2440 G 9% v
AA Ho} EAe st g B2
UEbAtta dHti(Aaslyng MD et al 2003 ;
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{Table 4> Sensory evaluation of beef loin and ribs with various cooking methods

Appearance Color Juiciness

Flavor

Texture

Overall
acceptability

Loin Rib Loin Rib Loin
Boiling  6.00£1.00% 5.88+0.92% 6.56:0.53* 6.50+0.76™

ABa ABa

Grilling 6.78:139% 6.88:0.99" 6.56+1.13" 6.63£1.19'

544:1.00% 475£0.68"
Pan heating  6.78£0.67% 750:076" 6.78:0.76™ 750:0.76" 6.11:0.60* 7.00+1.10™
5.56:0.96™  7.00£0.93™
Steaming  622:1.56™ 6.38:141™ 6.44+133" 6.63£1.19"% 5.89:0.98™ 6.25+0.68"

Loin Rib

Loin Rib
5.00£0.76™ 6.00£120*™ 533+1.02% 5.00£131™ 5.33:141% 538:1.30™
6.67£090"™ 6.88£2.10™ 5.8041.62% 6.751.04*™ 622:083™™ 6.63:1.41*
6.1120.78™ 725¢139" 6.1141.17"™ 7.00:0.61" 6.11+1.05" 7.13£0.83"
556+181"% 57520935 5.6741.87"% 5.88+1.46"5 5.67:1.73"™ 6.1321.81"*

Loin Rib

Oven heating  6.00£1.00™ 6.11£093"™ 6.00£0.72* 6.00£0.72% 5.44:0.88" 5.78:0.97"* 556+0.73"™ 6.00£132"™ 5.8940.78"% 5.56+1.13*" 5.89+105™ 5.89:0.78"*

Charcoal
heating

6.671.50% 62042118 6.56+1.42" 6.44+1.67" 644:048% 6.78:044™ 7.00:121% 744£073% 7.1120.53™ 6.67£1.50™ 6.78+1.39°* 7.00£0.78™

Double Tayer (7,1 o 67841 30" 6804127 6784130 6.116092% 6.11£0.65™ 633£0.56™ 6.78:0.67™ 63341.66™ 700:059™ 6005173 6892072

pan heating

PCM heating  6.67+1.58™ 6.67:141"™ 7.00:1.22" 6.89+136™ 7.67:0.62 6.78+120" 6.89£1.10" 6.89145™ 7.00:0.58" 644£151°% 7.11£1.05™ 6.78:0.58"

PCM heating‘ : Heating at a double layer pan filled with PCM(phase change materials).
*®Means in the same row with different letters are significantly different(p<0.05)
*EMeans in the same column with different letters are significantly different(p<0.05)
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