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Comparison of Quality Characteristics among Chilled Loins Obtained from Jeju Black
Cattle, Hanwoo and Imported Australian Beef

'
Yoon-Hee Moon

Dept. of Food Science and Biotechnology, Kyungsung University, Busan 608-739, Korea

Abstract

The nutritional, physicochemical and sensory quality characteristics of chilled loins of Jeju Black Cattle, Hanwoo and
imported Australian beef were compared. For nutritional properties, moisture and crude protein contents of Jeju Black Cattle
beef were 65.91% and 17.39% respectively, the lowest among the comparison groups. On the other hand, their crude fat and

crude ash contents were 15.89% and 0.79%, respectively, the highest among the comparison groups. There was

a significant

difference in crude ash content, but there was no significant difference in the other properties. The Fe and Zn contents of
Jeju Black Cattle beef were 29.85 and 48.13 ppm, respectively, lower than those of Hanwoo beef, although the difference was
not significant. These values were higher than those of Australian beef (p<0.05). There was no significant difference among
the samples in contents of Ca, P, Na and Cu. The total amino acid and essential amino acid contents of Jeju Black Cattle
beef were 16.81% and 9.08%, respectively, the lowest among the samples, although the difference was not significant. The
ratio of essential amino acids to total amino acids of Jeju Black Cattle beef was 54.01%, the highest among the samples.
The saturated fatty acid (43.25%), stearic acid (13.51%), linoleic acid (2.39%) and essential fatty acid (2.47%) contents of
Jeju Black Cattle beef were the lowest. However, their unsaturated fatty acid (56.69%), oleic acid (47.80%) and MUFA/SFA
ratios were the highest, and there were significant differences compared with Australian beef. There was no significant diffe-
rence in the PUFA/SFA ratio. Among physicochemical properties, redness (a*) of Jeju Black Cattle beef was the highest while
melting point was the lowest (p<0.05). There were no significant differences in lightness (L*), yellowness (b*), pH, water holding
capacity, cooking loss or shear force value. For sensory properties, raw meat aroma, cooked meat aroma and palatability of
Jeju Black Cattle beef were superior compared to other comparison groups, with significant differences in comparison with
Australian beef (p<0.05). However, there were no significant differences in taste, juiciness, or tenderness of cooked meat.
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Table 1. Proximate composition (%) of Jeju Black cattle,
Hanwoo and imported Australian beef

Jeju Black

A o] 4 499

gttt vy e A|FE-9-8o] 151.78 ppmoE 7
mkovfl 3953 594 Ao|= Kol (p<0.05) TFAF $-

o] do] gttt el gk XﬂZFTvTO] 29.85
ppm, gH9-5°] 30.66 ppm &2 UYEPE oW, BF G345
©] 26.17 ppmell Hl3} fre]A o &%9}E}(p<0.05). olde] &
2 A|FE-9-80] 48.13 ppm, T-°] 51.35 ppmOE BT
ST 5ol HlEl fold o WA VERTHp<0.05). 3HA,
s BEe 2, VYEE, Felo e BT AR ]
o] & Aol7t YA kgt (p>0.05). #7138 Agd &
st o Jash JRolBR JF dF 7l sl F
=3t glo] MA@l oF 3l (Cheong et al 2007), 53] FE74<]
Zg, 2 9 olkle FHE AAE Jdwsle F71EEA
(Kwon et al 2009) %2.3}t}. Cho er al (20082)2 3% 5412
Zrr, A, ofd o] 247} 50.91, 20.93 2 42.61 mgkgl 2
B33 v} Qi) opn| At 7S Table 30 YERISICE of

Table 3. Amino acid composition (%) of Jeju Black cattle,
Hanwoo and imported Australian beef

Item Hanwoo Australian beef
cattle Jeju Black Australian
Item Hanwoo

Moisture 6591+532"  66.84+4.32"  66.53+5.74" Cattle beef
Crude protein  17.39+1.26"  17.45£1.32°  18.27+2.28" Aspartic acid 2.12+0.18*  1.60+0.19° 1.88+0.09"
Crude fat 15.89+2.63° 14.93£1.17° 14.69+1.76" Threonine 0.66=0.04° 0.82+0.02* 0.85+0.03*
Crude ash 0.79+0.03" 0.77+0.01* 0.69:+0.02° Serine 0.46+0.05° 0.49+0.03" 0.52+0.06"
*® Mean+S.D. with different superscripts within the same row are Glutamic acid 2.58+0.16° 3.19+0.16" 2.70+0.19°
significantly different at p<0.05 by Duncan's multiple range Proline 0.54+0.07° 0.58+0.03% 0.69+0.05°
st Glycine 0.61+0.03° 0.65+0.05" 0.98+0.06"
Table 2. Mineral contents (ppm) of Jeju Black cattle, Alanine 0.4620.01° 0.55+0.03" 0.7920.01°
Hanwoo and imported Australian beef Cysteine 0.1740.03" 0.23+0.05" 0.13+0.04"
Item Jeju Black Cattle Hanwoo Australian beef Valine 0.96+0.04  0.85+0.09° 1.19+0.02°
Ca 36.47+4.41° 40.59+6.34% 37.1544.63° Methionine 0.43£0.01° 0.60+0.02* 0.5440.02"
P 1252.87+116.07° 1295.64+107.02" 1,173.64+133.02° Isoleucine 0.85+0.04"  1.04+0.05"  1.16+0.02°
K 1,729.42+168.75° 1,608.23+66.71®  1,526.12+89.12° Leucine 1.87+0.09* 1.42+0.09° 1.27+0.06"
Na  486.88+73.61° 453.36+22.29° 473.13£36.24° Tyrosine 0.59+0.02°  0.53+0.0.9°  0.80+0.02°
Mg 151.78+10.79° 190.15+13.58° 167.19+14.15° Phenylalanine 0.68+0.04° 0.81£0.01* 0.87+0.05"
Fe 29.85+3.62° 30.66+1.51° 26.17+2.01° Histidine 0.77£0.05°  0.87+0.03°  0.99+0.06"
Cu 0.77+0.03" 0.83+0.27" 0.80+0.7* Lysine 1.57+0.07* 1.48+0.03% 1.15+0.04°
Zn 48.13+3.97* 51.35+4.70° 41.26+1.49° Arginine 1.2940.18° 1.21+0.16* 1.13+0.32*
Total 3,736.17+349.12°  3,670.81+328.41°  3,445.46£314.19° Total 16.81+2.56" 16.92+2.58" 17.64+2.83%

*» Mean+S.D. with different superscripts within the same row are
significantly different at p<0.05 by Duncan's multiple range
test.

*» Mean£S.D. with different superscripts within the same row are
significantly different at p<0.05 by Duncan's multiple range
test.
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Table 4. Fatty acid composition(%) of Jeju Black cattle, Hanwoo and imported Australian beef

501

Fatty acids Jeju Black Cattle Hanwoo Australian beef
Myristic acid 14:0 3.00+£0.36" 3.15+0.21° 2.19+0.13°
Miyristoleic acid 14:1 1.08+0.37° 1.09+0.23" 1.17+0.46"
Pentadecenoic acid 15:0 0.23£0.05* 0.29+0.06* 0.31+0.05*
Palmitic acid 16:0 25.4343.61° 25.4143.68 26.76+2.77°
Palmitoleic acid 16:1 4.27+0.32° 3.7240.36™ 3.69+0.18°
Magaric acid 17:0 0.54+0.06° 0.63+0.06™ 0.86+0.07°
Magaroleic acid 17:1 0.70+0.10° 0.62+0.17* 0.88+0.18*
Stearic acid 18:0 13.51+1.62° 15.11£2.10% 16.26+1.05*
Oleic acid 18:1 47.80+1.17° 45.96+1.02° 44.16+1.03°
Linoleic acid 18:2 2.39+0.31° 2.99+0.31° 2.56+0.43°
Linolenic acid 18:3 0.05+0.01° 0.08+0.02° 0.06+0.01°
Arachidic acid 20:0 0.51£0.03° 0.42+0.06 0.5020.03°
Eicosenoic acid 20:1 0.02+0.00% 0.01£0.01* 0.02+0.01°
Eicosadienoic acid 20:2 0.13£0.02* 0.16+0.03* 0.14+0.02*
Eicosatrienoic acid 20:3 0.16+0.04* 0.18+0.04* 0.16+0.03*
Arachidonic acid 20:4 0.03+0.02° 0.04+0.01° 0.03+0.01*
Docosadienoic acid 22:2 0.06+0.02* 0.02+0.01° 0.05+0.01*
Tricosanoic acid 23:0 0.03+£0.01° 0.08+0.02* 0.06+0.01*

SFA 43.2542.07° 45.09+5.17% 46.94+2.26"
USFA 56.69+2.19° 54.87+2.72% 53.02+1.88°
MUSF 53.87+5.01° 51.40£5.21° 50.02+4.71°
PUSF 2.8240.36 3.47+0.28° 3.00£0.29°

USFA/SFA 1.31+0.09° 1.21£0.10° 1.13+0.08°

MUFA/SFA 1.25+0.21° 1.14£0.23% 1.07+0.33°

PUFA/SFA 0.06+0.01* 0.07+0.01° 0.06+0.02°

*» MeantS.D. with different superscripts within the same row are significantly different at p<0.05 by Duncan's multiple range test.

T ghefe] WobA™ &n] Wstw <lel 7]5do] Wolxin=
H37F 9o (Westering & Hedrick 1979), Hwang et al
(2004 3H$9-52] 739 Y $-§H U} stearic acid o] B
oA guls} $alta ag.

i B | - o
AFEe-s7 39S agla TFA 59 EsieA
E742 Table 59| YERNATE pH 32 A5 5.
28 582, 3FAF 8o0] 58002 JEIIA AR 7o) -9
2 zol7} Q1 H ] gt FHA T glojA WL

A& 3o frolA zbel7h 1AL, AME(a*)e AFE5
o] -5 T Kol vl A VERATHp<0.05). L
23 FAEbNE BEst vV R A5 bl frelF A
o7} VFEREA] &ttt ¢-5e] A n| e F 2Rl ekl o
&l Ze}x] =tl(Santamaria ef al 1992), FAF -89 S
- 35352 S43) v]Selan(Kang et al 1999) HlwZ &
S-S HT} o] 5A Holthe Har}t ATHKim er al 2000). H
FY L AFB950] 39.02%E 7HF =gkot A= 7he] &
o] zpo]7b AT 718 A AFE-9-50] 28.61%= 7}

Feskont A& 2] oA Aot gl - 36w
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Table 5. Physicochemical properties

= ]
LA

3

sobAlo} fokimsfrik

of Jeju Black cattle, Hanwoo and imported Australian beef

Item Jeju Black Cattle Hanwoo Australian beef
pH 5.77+0.32° 5.82+0.12° 5.80+0.61*
Hunter's L* 37.95+4.12° 36.31+2.18* 36.92+3.41°

a* 19.83+1.33" 17.5041.02° 17.2142.93°
b* 8.29+0.72° 7.81+0.91* 8.30+0.88"
Water holding capacity (%) 39.02+2.32° 37.87+4.05% 38.30+2.96°
Cooking loss (%) 28.61£3.11° 31.7443.61° 31.0545.19°

Shear force value (g)

Melting point (C)

572.27+41.35
35.6142.32°

581.38439.42°
36.86+1.73"

579.91+57.14°
36.99+2.93°

*» Mean£S.D. with different superscripts within the same row are significantly different at p<0.05 by Duncan's multiple range test.

o 7%, vlEas) BFA Y

M2 §2 2 o b oo

o

$-5o H]3
rth= ®317}b QthKim er al 2000).
SHEo] LHAA] FEsHEW =
& A(Cho et al 2011a)2 7Fet
=

A el 715zl T

SltHSavell er al 1987). g =%

o] 3561 CE 3§ T TFA

e BHp<0.05). §HL £344

stearic acidE o] dH3hH FHolA 1,
3

S| =™, 7k sto]

acid®} linoleic acidS o] gHf3shd v

= delle &30 % Aol 7 =X e 1o Fre

Hu7} Q=d(Blumer TN 1963), £ Aol A= oleic acid

gol w2 AFE50] gl W

=

oF A3

& A3k dEhA of

EFW 80 £om S5aka, AT
@b fro14 Apol7t glglont E7

it
Z %
o
Ho

(e}
-
oH oz 3 th(p<0.05). ol AFZ-52] 7%, MUFA/
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Table 6. Sensory properties of Jeju Black cattle, Hanwoo

and imported Australian beef
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Item Jeju Black Cattle Hanwoo  Australian beef

Raw meat

Color 5.78+0.31% 6.02+0.38" 5.13+0.49°

Aroma 5.77+0.31° 542+0.62°  4.87+0.43°
Cooked meat

Taste 5.26+0.39* 5.17+0.41* 5.28+0.42°

Aroma 5.48+0.46" 5.23+0.36" 4.760.35°

Juiciness 5.12+0.33* 5.11+0.49° 4.83+0.51°

Tenderness 5.19£0.61* 5.26+0.43" 5.25+0.29°

Palatability 5.54+0.30" 5.38+0.34" 5.03+0.27°

*® Mean+S.D. with different superscripts within the same row are
significantly different at p<0.05 by Duncan's multiple range

test.
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