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Abstract

This study was conducted to investigate the proximate composition, meat color, Warner-Bratzler shear force (WBS),
cooking loss (CL), fatty acids composition, amino acid composition and mineral contents of Hanwoo beef (QG 1%, 1) and
imported New Zealand black Angus beef with loin, strip loin, eye of round and chuck tender. The intramuscular fat contents
were higher in the strip loin, loin and chuck tender of Hanwoo beef than New Zealand beef (p<0.05). Hanwoo QG 1 beef
had higher Fe contents in the strip loin (30.52 mg/100g) and chuck tender (40.70 mg/100g) (p<0.05). Hanwoo beef had
lower cooking loss and than those of New Zealand beef, whereas New Zealand beef had higher protein and amino acids
contents (%) than their counterpart. There was no significant difference in the WBS between two origin samples except the
chuck Hanwoo beef had significantly lower saturated fatty acids (SFA) and higher monounsaturated fatty acids contents
than New Zealand beef (p<0.05). WBS values indicated that Hanwoo and New Zealand beef had similar tenderness in the
loin, striploin and eye of round due to the longer aging periods of the New Zealand beef than Hanwoo beef during the dis-

tribution.
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Table 1. Chemical composition and meat quality of Korean Hanwoo (QG 1%, 1) and imported New Zealand black Angns beef

Strip loin Loin Chuck tender Eye of round

Hanwoo New Hanwoo New Hanwoo New Hanwoo New
1 1 Zealand 1 1 Zealand 1 1 Zealand 1 1 Zealand

Protein (%) 19.47°  20.11°  22.73*  17.28° 18.66° 23.01*° 20.54® 19.57° 2126 21.76 22.61 21.24
otewn {7o 043 +038 +026  +0.84 +0.89 +0.16  +024 +0.18 +034  £0.03 £029 +0.67
Moisture (%) 65.05" 66.51" 68.57°  63.89" 64.82° 69.39° 68.86° 71.12° 72.31°  70.50° 69.98" 72.23°
o +1.65 +1.11  +£093  +1.07 +1.99 =+0.11 £121  £053 +034  +0.96 +0.82 +0.42

Fat (%) 15.48° 12.48%® 7.79° 17.00° 15.42¢  6.71° 9.62*  6.62°  5.50° 6.65 6.11 5.59

0 £0.92 +0.87 £1.08  +0.78 +0.95 +030  £1.34 +0.68 +0.40 *£1.72 +0.6 +0.55

CIE L 38.56™ 36.93* 41.23* 4133 40.80 39.69 3822 3848 4133  40.32° 3891 43.64°

£0.97 +0.80 £1.31  +1.02 +1.61 +0.80  =1.11 =1.15 =+0.60 *0.73 +048 =1.34

Meat CIE a 21.53 2136 1936 2476 2242 2020  2430° 23.53* 19.98° 2419 2196 21.14
color 4096 093 252 132 £1.79 135  £121 143 £0.53  +131  £1.02 14
CIE b+ 12.75  10.82  11.65 1468 12.81 11.23 13.728  11.90° 11.04>  14.77° 11.24> 12.61®

£0.74  £0.76 +0.74  +0.99 +0.81 +0.76  +0.85 +0.93 +0.21  *£0.89 *091 =0.78

WBS* (ke) 2.53 243 2.04 2.19 1.96 1.98 3.66°  3.67° 276" 422 3.77 3.29
+021 4023 +0.08  +023 +023 +0.10 4027 +034 +0.05 +0.49 +0.49 +0.17

Cooking loss (%) 23.35% 23.18° 33.49° 2093 26.85° 33.17% 24.00° 26.74® 3231° 23.83° 27.22° 33.34°
&  £196 +0.84 062  +£0.62 +039 033 142 141 072  +1.19 £0.63 £0.92

*Mean+SE
**Warner-bratzler shear force

**Means in the same row within the same category with different letters are significantly different (p<0.05).
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Table 2. Fatty acid composition (%) of Korean Hanwoo (quality grade 1* and 1) and imported New Zealand black Angns beef

Strip loin Loin Chuck tender Eye of round
Amino acids
%) Hanwoo New zealand Hanwoo New zealand Hanwoo New zealand Hanwoo New zealand
o
1" 1 Angus 1" 1 Angus 1" 1 Angus 1" 1 Angus
Clao 4150 434 2710 3790 308 259" 333 309 26 269 3220 236
' 037  +038  0.15  £032  +0.15  0.15  £0.17  £0.50 +0.17  +0.13 028 0.1l
C16:0 2898  29.07 27.53  29.04 2668 2859  29.6 2793 2823 2693 2724  26.15
' £0.76  +0.99 041  £0.81  £1.27 045 £042  £1.06 +037 046 £0.73  +0.24
Clelny 72 635 3.61°  444* 562° 348" 6.10 6.25 430  495°  5.02° 3.5°
' £026  +0.6  £0.17  £0.19  £1.22  +0.14  £0.66  +0.62  +028  +0.11 045  +0.11
C18:0 9.8 894" 1527° 1133 1L14° 1532* 842" 893" 13.85" 11.03" 10.19" 1573
: 081  +0.68 0.3  £0.81  +0.73  +0.55  £0.91  £1.09 +0.50 +0.77  +£0.85  +0.22
Clglny 02 i 020  0.34° i 0.17° 021 i 013 0.19° i 0.13
: £0.09 +0.04  +0.12 £0.05  +0.08 £0.06  +0.07 +0.02
Clgiing 4941 48.22°  47.16°  50.44*  48.05° 4538 50.69* 51.17*°  49.11° 5220  52.52  49.98
: £1.88  +028  £0.66 £1.19  +0.73  +0.51  +£0.44  £0.57 +043 .15 £0.67  +0.29
Clsane 124 058 084 135 067 083 198 07 071" 278 109" 1.09°
: £024  +0.18  £0.09  £025  +027  +0.09 £1.02  *0.66 +043 045 029 0.1l
Clsany 0107 0070210 0.04° 007" 023 0.04 i 025* 005" 002" 035
: £0.01  £0.01  £0.01  £0.01  +0.01  £0.02  =0.01 £0.02  +0.02 001  +0.03
C183n6 0.06°  0.09°  0.04°  0.05 0.11 0.05 0.06 0.06 0.05 0.06 0.07 0.04
: £0.03  +0.05  £0.02  £0.01  +0.02  +0.01  £0.02  £0.02  +0.01 0.0  +£0.01  +0.01
P 0.27 0.29 0.29 0.35 0.52 0.27 0.29 0.18 020 036" 039" 017"
: £0.04  +0.12  £0.05  £0.05 +047  +0.04  £0.04 +0.07 +0.03  £0.04  £0.08  +0.03
C22:4n6 0.10 0.12 0.14 0.09 0.13 0.11 0.35 0.20 0.25 0.42 0.25 0.36
: £0.02  +0.02  £0.02  £0.02  +0.01  +0.02  £0.07 +0.05 +0.04 0.1  +£0.08  +0.04
0.03 0.04
C22:4n6 - - - - - - +0.02 - - +0.03 - -
SEA** 4273 4236°  45.51°  43.49°  41.10°  46.5°  41.12°  40.04°  44.67°  39.96" 40.66°  44.24°
£127  +0.82  +0.56 £1.46  +0.69 047  £0.68  +0.60 +0.29  +0.89  £0.56  +0.40
MUFA# 5564 5685° 51.26" 5595 56.18"  49.30" 5629 59.00° 53.74°  57.70° 57.92*  53.78
142  +0.88  +0.58  £1.66 +0.96  +0.52  £1.01  *0.75  +029 127  £0.73  +0.36
pUFA** 152 b 086° 124 1.60 0.93 122 259* 096" 125"  349* 143" 185
£026  +0.18 0.1  £027  +026  +0.12  £045  £027  *02  £0.62  £025  +0.15
130°  1.34°  1.17° 129" 1.37° 113 138 148 121° 143 143 1.22°
MUFA/SFA 1007 2005 2003  +0.08 003 002 005 +0.04 +001 +0.06 +0.04  +0.02
PUFA/SEA 003 0.02 0.03 0.04 0.02 0.03 0.06°  0.02°  0.03° 008 004  0.04°
£0.01  £0.00 £0.00  £0.01  +0.01  £0.00 £0.01  *0.01  £0.00 £0.02  £0.01  +0.00
3 0.10°  0.07°  021* 0.08"  0.07° 023 005 025"  0.06°  0.01° 035
£0.01  +0.01  +0.01  £0.03  +0.01  +0.02  +0.02 i £0.02  +0.02  +0.01  £0.03
n6 141°  0.79¢ 1.02 1.52 0.71 0.98 254 0.95° 1.00° 343" 142° 150"
£025 018  £0.10  £026 +026  x0.11  £0.44 026 +0.19 £0.60  £025  +0.14
*Mean+SE

**Means in the same row within the same category with different letters are significantly different (p<0.05).

**SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids

7} 8%e Hole W sFAME ARk n-6 PUFA 3
S7FRE At ISl 2 A2 delA vepd 94k
A AP 24 Aol FFAE ARFAF S &
FAFE ST wAEAE ARPDAC] o3 FFor A7t
o}, FRAES &a17] AW 2AA Cl6:0 e

off

C18:0 Xt} C18:1n9 =Fo] Z7fstty BHyd ul U
THWesterling and Hedrick, 1979). Realini 5(2004)% 3
FARFSE 2a17)e] A= C14:0, C16:0, C18:1 &
2Fo] =2 "k EXxALekE Aa17]E C18:0, CI8:2,
C18:3, C20:4, C20:5, C22:59] ¥taFo] =rhar &}t 1
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o Q¢ A% thego® |7t Sd tia] AHIA}
7} 7V Fe3H a8k 7Y $23F EAJo|tH(Love,

1994). Ak 798 u)EAS B3 Campo 5 (2003)
o] AqtAel o)A Cl18:12 ‘oily’, C18:2% ‘cooking

oil’, C18:3& “fishy’ =& ‘linseed’ H|7} EHo} why
o] 3%2] AHFAko| cysteine 2 riboses}t $HA EA5H= A
Lol HI£=3F ‘meaty aroma’”} AYE T STk 2

]‘“94 XIH“}—%/‘J% 7)) F&FH 7Hx| ek 7]§?ﬂ i~
ol AN, THEe EFE, U

Fo AT B ABE TR U W91 29150]

o5t JFS "S- 4= AthH(Busboom ef al, 1993; Rule
et al, 1995). Hwang $(2004) ZHANET} =2 59
S S-Sl st A5 vl AgellA] T2
A2 Foll A C18:07F Fmjeh Agke] AM F9-a17)9]
785 53] C18:0 o] wro} |7t ¢sirial Hal
stlEtl B AT AellA gxaniatse] gh¢-arr)e]
S HEsleE olf7 FAAEA S-SR} C18:0 &
o] e AT AFE 2= Q1S Ao T A7t =9 |
WA F9] SR stearic acid(C18:00= A|We] AEE X
23} (Wood et al, 2004) AFF TEE AJAFZZO] stearic

Table 3. Amino acid composition (%) of Korean Hanwoo (quality grade 1* and 1) and imported New Zealand black Angns beef

Strip loin Loin Chuck tender Eye of round
Amino acids

%) Hanwoo New Zealand Hanwoo New Zealand Hanwoo New Zealand Hanwoo New Zealand
1" 1 Angus 1" 1 Angus 1" 1 Angus 1" 1 Angus

Cystein 0.21° 022" 024 0.19° 022" 024 0.22 0.23 0.23 0.23 0.23 0.26
¥ £0.00  +0.01  £0.00 0.0 +0.01 *0.01  £0.00 +0.01 +0.00 +0.01 +0.01  +0.00
Methionine 0.46° 050 050  0.40° 048 048  043® 046"  042° 0.48 0.51 0.47
+0.01  +0.01  +0.01 +0.01 +0.01 +0.01  +0.01 +0.01 +0.01 +0.01  0.02  +0.01

Aspartic acid 1.82° 1.86° 2.07° 1.62° 1.78° 2.10° 1.80° 1.80° 1.94* 201" 196° 2.16°
PACACIC 4003 2006 002  £0.04 007  +0.05 =003 =003 003  *0.03  +0.07 =0.04
Threonine 0.91°*  0.93° 1.05°  0.80°  0.89° 1.07°  0.89°  0.89°  0.98  0.99°  0.98" 1.12
+0.02  +0.03  +0.01  +0.02  +0.04 +0.03  +0.01 +0.02 +0.01  +0.02  +0.04  +0.02

Serine 0.79°  081° 089 072 077° 090 080" 1.14" 085" 0.87* 085"  0.93°

! +0.01  £0.03  +0.01 +0.02  £0.03  +£0.02 +0.01 +0.02 +0.01 *0.01  0.03  +0.02
Glutamine 203" 318° 343 276" 3.02° 351 313" 319" 340° 336 337 357
+0.05  +0.02  +0.03  +0.08  +0.15 £0.09  +0.04 +0.09 +0.04  +0.05 +0.11  +0.06

Glveine 0.83*  0.89* 093  0.75°  0.84°  0.92° 0.92 0.89 0.92 1.02 0.95 1.04
y +0.01  +0.03  +0.01  +0.02  +0.02 +0.03  +0.02  +0.02 +0.01  +0.03  +£0.03  +0.01
Alanine L14* 1200 131° 104 113 131* L16®  L14® 125 132% 125°  1.36°

! +0.02  +0.05 +0.01 +0.03 +0.05 +0.05 £0.01 +0.03 +0.01 *0.02  £0.05  +0.02

Valine 077¢ 084"  092*  0.67° 081" 093 073 080" 085 085" 089* 0.93°
+0.01  +0.02  +0.02  +0.02  +0.03  £0.04 +0.01  +0.02  +0.02  +0.01  +0.03  +0.02

Leucine 0.69°  0.78°  0.90°  0.60°  0.74°  0.94*  0.66° 073>  0.81* 0.74° 0.82°  0.89°
+0.01  +0.02  +0.04 +0.02  +0.03 +0.06 +0.01 +0.02 +0.04 +0.01  +0.03  +0.02

soleucine 1667 171° 195 150" 164”198 167" 167" 187 183" 18"  1.98°
u +0.02  +0.06 +0.04 +0.04 +0.07 +£0.08 +0.03 +0.04 +0.03 *0.03  £0.06  +0.02
Tvrosine 0.56" 0.53° 0.74° 0.51° 0.51° 0.77 0.57° 0.57° 0.71*  0.62® 0.59*  0.78°
M +0.01  +0.03  +0.03  +0.01  +0.02  £0.03  +0.01  +0.02  +0.02  +0.02  +0.02  +0.02
Phenvlalanine 0.72*  0.68° 1.02°  0.67°  0.65° 1.12¢ 074>  0.70° 096  0.81° 0.73¢  1.05°
y +0.02  +0.03  +0.05  £0.02  +0.02 +0.09 +0.01 +0.01 +0.04 +0.01  +0.02  +0.05
Lvsine 1.69° 1.76° 2.04% 1.52° 1.69° 2.112 1.68° 1.72° 1.95% 1.85°  1.85°  2.09°
yst £0.02  £0.05 +0.06 +0.04 006 +0.10 +0.02  +0.03  £0.05 +0.03 =0.06 +0.04
Histidine 0.75° 0.77° 0.97° 0.62° 0.69° 0.98° 0.60° 0.62° 0.77*  0.73%  0.73®  0.95°
+0.01  +0.03  +0.06 +0.03  +0.03 +0.06 +0.01  +0.02  +0.04 +0.01 +0.02  +0.06

Arginine 1.12° 1.18° 1.29° 1.02¢ 1.13° 1.30° 1.15 1.17 1.21 1.23 1.27 1.33
g £0.01  £0.04 £0.01 0.02  +0.04 £0.02 +0.01 £0.02 +£0.02  +0.02 +0.04  +0.03
Proline 0.75*  0.81>  0.90* 0.72° 0.81° 093 0.85 0.86 0.90 0.91 0.9 0.98
+0.02  £0.05 +0.02  £0.02 £0.06 +0.02 +0.01 +0.04 +0.02 +£0.02 £0.04  +0.01

*Mean+SE

**Means in the same row within the same category with different letters are significantly different (»<0.05).
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Table 4. Ca, Fe, Zn contents(mg/100g) of Korean Hanwoo (quality grade 1* and 1) and imported New Zealand black Angns beef

Strip loin Loin Eye of round Chuck tender
Minerals
(mg/g) Hanwoo New Hanwoo New Hanwoo New Hanwoo New
1 Zealand 1" 1 Zealand 1 1 Zealand 1 1 Zealand
Ca 77.00®  66.95°  83.817 49.14 66.56 70.71 62.95 63.54 76.91 78.75 77.25 77.65
+4.79  +399 +2.74 +8.46  +545  +4.77 +0.97  £349  £2.79 +5.55  +837  +2.93
Fe 26.98%  30.52*  21.08" 27.33 31.29 21.95 37.80 36.38 30.53 2734 40.70°  22.90°
+237  £2.71 +2.10 +3.49  +3.70  +1.93 +1.56  +2.07  +1.88 +299  £586  +2.62
7n 31.98 33.56 33.46 4294  42.16 39.03 35.87°  34.54"  53.91° 53.20 52.06 52.16
+222  +1.48  +1.80 +3.80  +243  +1.37 +1.24  +£1.21 +0.15 +2.58  +5.60 +4.24
*Mean+SE

“bMeans in the same row within the same category with different letters are significantly different (p<0.05).
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