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Physico—chemical Meat Quality Properties and Nutritional Composition of
Hanwoo Steer Beef with 1" Quality Grade
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Abstract

This study was conducted to investigate the nutritional composition and meat quality properties of Hanwoo steer beef by
different cut. Ten cuts [Abjin (short plate), Bosup (top sirloin), Cheggt (striploin), Dngsim (loin), Guri (chuck tender),
Hongduke (eye of round), Moksim (chuck roll), Sulgit (bottom round), Udoon (top round), Yangji (brisket)] prepared from
10 Hanwoo steers (28-30 months old) were used for this experiment. The range of pH was 5.46-5.64. In the chemical anal-
ysis, Hongduke contained highest protein contents (21.15%) and Dngsim had lowest protein contents (16.94%) (p<0.05).
Fat contents were higher in Dngsim whereas those of Guri, Hongduke and Udoon were significantly lower when compared
to the other cuts (p<0.05). There were not significantly different in meat color (L, a and b values) properties only except that
L values were significantly higher in Dngsim among 10 cuts (p<0.05). Cooking loss (%) was higher in Guri, Hongduke,
Udoon and Yangji whereas it was significantly lower in Cheggt (p<0.05). Warner-Bratzler shear force (WBS) was signifi-
cantly higher in Abjin (6.24 inch’/kg), whereas Dngsim (3.45 inch’/kg) and Cheggt (3.50 inch*kg) were significantly lower
than the other cuts (p<0.05). There was no significant difference in water-holding capacity (WHC) among 10 cuts (p>0.05).
Total amino acid contents were significantly higher in Hongduke (p<0.05). Hongduke was highest in most kinds of amino
acids, however, Udoon had the highest methionine and histidine contents among 10 cuts (p<0.05). Glutamate contents were
high in all cuts and followed by aspartate, leucine and lysin. With regard to mineral contents, Ca was ranged from 47.63-
70.69 mg/kg and Fe was ranged from 15.09-26.68 mg/kg in 10 cuts. Zn was highly contained in Guri (50.56 mg/kg) when
compared to the other cuts (p<0.05).
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o] 42t 8.7%, 10.9%=2A AN ILFE Aikeo] &
2ETE B2 A08 HIFHATHAPGS, 2008). 317
© WFE FFAEE 719t dYEeE FFAEE
718 AASE ZAANRRE 71¢ A$HY $2o] o s}
IL(Chrystall, 1994), -2 (Baardseth et al., 1988)% UT}&EA]
(Hutchmgs and Iliford, 1988) @ &1j(Melton, 1990)7} T

53 Aoz 9 . 41719 43S Bl 8
ozt 289 A%, $4 B, 7l B 2]

W (intramuscular fat contensy’} QA T 5, 2007).
S, TR A7) R AL RS (0] B9 2
228 307 $HIE Lrold demsy Rl Al 2007
$25) Foekth A L 54 Aol oI5 2Py
oI B2} ESA olg3lm Alrk 53 B9 % 43
549 7bg 71Ro] B 4ol ATRAE 2719 4
A Fen 580 B3 A9 Al A2 910 =
4 Amsh Frlzt 2o whEe] BRI SFeo] @
o oz 3Ot Be BeloltisUrle A
R4, 2001, H371 29 gk 2o Aolrt Qe
H $5S Bo] sk 90 e 2EE 2904, =4
F, FARTHE 52 M3 v dARAE0] & wet
sjo} el 70718 4sH Uk delesse
WA A7l0 BER 2EE0] YRE REdE 1)
g s == Rolvk@ 5, 2007). 358 A4l shs
9 Hole 2ERAClY Aol & waE A
® ol = Aa2te 2w 2 o0 @
St 99 FAREIL 49 o} ol 285
= 82707 A sl Rolt. $Eo| wa_g
o B, L BURY B 2%EL AR B
T 283 DAl AgEgse] 2 was
T Fu} 948 1718 AARDE 5. 2007).
227he] SRl BT $2 4, 94, &
o), £ F AR 2 Ak Sl ohe
AHAE e BTk FAHYRSE 24
o] Zowla 217k shn weid Wkl P
A $EE 2402t A A2 WA
o) Eika) $ol} e Aoz ol
$o0] BT 2447} ALD Gosi
43 H%o] gon 37)de] ALt @

ol
_EL
«“Eﬁ
)

3
O
o 4

s

£ ot r
BN
AL
=2

(o]
X
ol
bl
%

o 30 X
oo
y ol fo
S
i

-

_,
I
O

=

s

_ﬁo
..LL.

Eh
flo
by
oL
L
e M

A HARSE §40] d9sia 2L 7R AN 4
H|§o| @éﬁ}i 3 “*‘HE} 0%}01 ZH|o|AR 9]
E5e F9lolthd F, 2007). ol¢} 2o] 7} F9PE 25
W AE2Y % 255490 wE Bt SA54E A
T Atk AL 2 A Aol Eeia dA7A
117 05’?-% F2 SAolU 79 TR BE =
ARz gl B F5E =4 3 H317]9 o)g}
3 E”Oﬂ W e = HMWE O FREo
(B L, 1990; F 5, 1992; F 5, 1993; Kim et al,

1996) TFE 4ol BoF T He) §A5FE 7}
A AN ehste] $91E 5 L HEEA fﬂ
& S4ula 47E 79 ghe Aol HeA £ 4

5 S48 RG] 3 Tl A2 a5 e
FEHT Qe 17 FAST B9 Behd gRaA
2 $US3E ZAFA AN 1074 10998 4
galol 4REY 2 SYEHS BAS

SAYE

£ A7 AHEE AlEE Ve FREelA e
(captive bolt pistol)@} LHFE = (Achilles tendon hanging
methody& ©l83le T EF FolX SFRAAIER
B 1" §d59S qu‘?:o AAT-(28-30704) 1055

Tt ol &etAtt. =5 F EAE 1°C WA A%
ATt o @ wiex] AEE S0k SUEe
2 Y R FENeH 25 EAEL TErL

AIA 2005-503)90 weh AlRE 417) 2 HA ] F
5 BCHEARM (1997)0)) AAE Har) BES £
AP ol F 1079 @A, AL, 54, 78, o
A, AR, 47, BA, 594 9 58 285t
AEES FHEE :,1_,.5}&] AE E7H350x700 mm,
Sealed Air Ltd. USA)3 o} 2°C £A14dA
Aol o] &3t

Cryovac®,
TU7F SA4A)7) 3L

pH =4
pHe 2+ 299
GmbH Co., Germany)S ©|-&-

4150l pH meter(pH-K21, NWK-Binir
g3t Z7gsisict.

chld, 2, AP, R B4 AOAC(1995)9 F3k
Ak A 2 FEFEFE CEM AFFEA|
(Labwave 9000/FAS 9001, CEM Corp., Matthews, NC,
USAYE o]&3te S48ttt B2 Kjeltec System
(Kjeltec Auto 2400/2460, Foss Tecator AB, Hoganas,
Sweden) ol &3] EABGOH, HEL HEEA]
(MAS 7000, CEM Corp., Matthews, NC, USA)S o]-8-3}



424 SIZZAAMZSISIX| 287 H|45(2008)

o =733tk

7|.017L%t Ha2 gl Xk
42 (Water-holding capacity; WHC)S 4! E2|H
(Ryoichi et al., 1993)0 2 Z43}H om, 7187+ (Cooking
lossy2 Zt H9)9] 288 2.5cm FAY 2HO|Z RYS
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=
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(p<0.05)(Table 1). #F pHE FU4H, )‘5‘“‘—7-]8] AA,
U2 939 £ 5, TA BAle FEaAY] sxe o
&g el F 2007), B Al AR iA 59
W pH Ades 25 APl &3l Foz Jeidth
219998 357 U} 155 2 25E e
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Table 1. pH and chemical composition (%) of Hanwoo steer
beef with 1** grade by different cut (n=10)

Cut pH Protein Moisture Fat Ash
(%) (%) (%) (%)
Apii D5 sgbe  1777% 6135  19.55°  0.67°
P 003) (057 (135 (1.86)  (0.03)
Bosup 5499 1969 5.95® 1331 0.76
0.02) (044  (1.19)  (L.66)  (0.03)
Chegt 546%  17.84% 5936  2095% 0.7
(00D (045  (1.19)  (1.59)  (0.03)
Dngsim 557 16.94°  58.17° 2474 0.60°
(0.03) (0.54) (0.89)  (0.85)  (0.03)
Gui 5.64°  19.49% 7008 9324 072
0.04) (034  (047)  (0.44)  (0.02)
Hongduke 551 2115 69.75° 7.81¢ 0.76*
0.02) (037  (©93) (099  (0.04)
Moksim 559 18.80%  64.93°  15.52°  0.69%
002 (035 (149 (193  (0.02)
Sulgit 5.50%¢  19.50™¢ 66,38 12.50¢  0,72%
(002) (039 (125  (1.53)  (0.03)
Udoon 5470 2057% 6843  921¢ 0.79°
0.02) (037 (098 (137 (0.04)
L5500 19.08*¢ 6696 12.88%¢  0.72%
Yangji
0.02) (033 (0.72) (097)  (0.03)

*dMeans within the same column having the different superscript
were significantly different (p<0.05).
"Mean (S.E.).
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H3lHTHPadre et al, 2006). 9, 35F 9549 3)
nateke 357 RO} 7 ERTal(p<0.05) B st
£ ol B dydMz fAKE AdE HQl Aeg o
EFth Kim $(1996)2 ZA% Fgaoe 549 745-

AXESI} Fart B4 UERGoH, SEFA7 54
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Holl BAQle] SAF 2o ALE Y. ol F
Z 9 Q7o) SRS ezl 99 @Az Aok
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1 5Re) B9 $4S vng 2% LAl
SR} frelHoR 71 BA Uehkape00s) e
RARelE Lt aghFHAE) B bR@AREIN 2T &
22l zjol7} gl Zed VERITHp>0.05). Cho F(2007)
o] 35F Ao HoE A4S wwg A gl
Lgtat bakrt 7 =03 ARF 2P we les
Ve ow (p<0.05), EF7 ¥-917t aghe] 7 =& AL
Z UePdthp<0.05)3L B3l ont 17 5579 74l
tiale] FYT B-ol| tidt S48 ZARE A3 olohe
Aolgt GRS Hol= Ao® Uehgt 353 749 A
£ 13ke] 33.53-40.28, agke] 16.16-21.08, bate] 6.71-11.11
Helgia B ustgEdl(Cho 5, 2007) 17 55 AAR
2o )3l 299} vlwFS o Lgko] 38.78-42.67, agk
o] 22.65-24.95, bko] 10.82-12.35 MHARAM 357 F&
2ART L, a, bt EF H2 ¥ 20 ekt
Q%o Az Akl Tl A 950 £
S5¢ ARshs F8 AR ¥k ople}, AMIRkY F
vl AFAHT s =923 HAnsorena et al, 1997;
Mercier 5, 1998). $-2lu=he] B¢ 255 H8 Al
S 2 H8e 74zt No.l-No.77HA] E-5F38le] 42
oFg AFANN e HA7EA, A WAl
A71A) BFL UkE 5. 19%). $HL F2 vlole
224 (myoglobin)2] ko] 2]E3PH (Sakata and Nagata,
1992; Santamaria et al, 1992; Ibanez et al, 1995; Lizaso
et al, 1996), A2 HIERR] A9] HFA|Q) B-carotenoid
gepol o]&3h= k) STH Yang et al., 1992; Yang et al.,
1999). 3, 249 myoglobin o] L AHEH0]
Zolgel wlegt 1 o] Fo)E1, A wE} HAA
&, AAS-, U] AL £0F 72 xHp<0.001)7F AAHAL
BHug v} AATHKIm et al, 2002).

raue, By W Mek

1" 55 AAI719 10599 7tEtEE g 4
I} 77, 5, %, FAFEA7}L 30.56, 29.57, 29.85,
30.08% 78 Ee FEoR Uehd e HE R}
21.44%% FoFe g 713 vHA UERSTH(p<0.05)(Table
7). 719 Frde Flaupy, ARzA 2 e u

2 1 729 WslE ofrlsh shael] #Agle] a7
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Table 2. Meat color (CIE L, a, b), cooking loss (CL), water holding capacity (WHC), Warner-bratzler shear force (WBS) of

Hanwoo steer beef with 1** grade by different cut (n=10)

Cut CIE CL WBS WHC
L a b (%) (inch’/kg) (%)
Api 39.18° 24.49 11.30 27.70% 6.24° 55.16
pjin (0.38) (1.55) 0.87) (1.61) (0.39) (1.28)
Bosup 39.13° 2322 10.82 27.65% 4.64% 56.38
(0.50) (0.74) (0.55) (1.21) 041 (0.56)
Chegt 40.85° 22.65 11.53 21.444 3.50° 57.07
0.67) (0.96) (0.52) (0.59) 0.32) (1.00)
Dngsim 42.67° 2321 12.35 23.44¢ 3.45° 57.41
(0.94) (1.41) (0.60) (0.93) 0.27) (0.89)
Guri 39.36" 24.95 11.83 30.56° 5.05% 55.82
(0.35) (0.64) (0.44) (0.60) (0.33) (1.01)
Hongduke 40.19° 23.30 11.70 29.57 5.15% 55.87
(0.42) (0.59) 0.45) 0.63) (0.16) 0.35)
Moksim 39.81% 24.32 11.30 25.64% 4,68 55.27
(0.53) (0.65) (0.45) (0.92) 0.41) (1.20)
Sulgit 38.78° 23.71 11.56 28.42% 490" 56.07
(0.34) 0.93) (0.61) (0.68) (0.35) (1.03)
Udoon 38.51° 23.64 11.22 29.85% 5.34% 55.09
(0.22) (0.63) (0.39) 0.72) 0.29) 0.67)
Yangji 40.25° 23.29 11.83 30.08 5.21% 54.21
(0.75) (1.30) (0.50) (0.89) (0.35) (1.26)
#“Means within the same column having the different superscript were significantly different (p<0.05).
YMean (SE).
b 71EE ) 2R $5% 249 9Ee meEe % F 0k Kim 52002 SWAMEsL B A

229} 7HE S YeRNA EckBower et al, 1987). ¥
AER 717k SA0] S HIsle] ol ¥ 5(1992)
I 4 F(1996) A+ A7} dAlshes Aol n, 2
Aol =848 rlgake] Akl 3 Breidenstein S
(1968), =4 5(1987) R AZ 2(1990)9] Hielx o
sk AgolAtt. Gullett 5(1996)2 71d7beko] 317
W54 F 95, 34 2 SFUERTY Ho 4%
WAE 7Y d9ied 53] FERNEAT) M =
<= o] o JAAE 7HIAL(r=-0.65) FT9F= 7}
AL R ARBAE /T Rudigin g
HRF-A7} 6.24 inch¥kgQ 2 71 &7 Jepd 543
AR 47 3.45 2 3.50 inch¥kgl 2 7FE WA
ERt T (p<0.05)(Table 2). FES EA3h= o= 7)7)
g o] &3 FHE #eurta S o] 8shes AR
W AR IR o 8she FRAQ HhHe] Q)
+H Wheeler 520002 ety Awr} B AHA
7} Al Byt B4Ee 10897l foldd A}
ol7} lE Ae& eI THp>0.05). Table 20 YERE b
of Zo] 1" F5 AT HeEL 3.45-6.24 kg/inch®]
AL B4 5421-57.41%F=0] ©] $213= Cho 5(2007)
o] 357 F49 A Hdy g nio] 7zt 6.94-
8.22 kgfinch?, 51.99-55.85%<1 ZA¥}e} HIWFS w) AHAl$-
7t ARG AR YowA RS o Erhe AS

()9 FHAE 7Yl 31, Berry(1993ys WA
=7t B8 AdEo] dolxtia sigde) oleldt
e & dAFATeE AT 3 51996y 3¢
SE5E B AR 254 vwd 4 71d
Addg 2L 29 #Agle] BIAAM 3550l A
157 B9ty o U8 SASFe] 54
A AMS7E kARt ZFEzERe] Ygltha Yk &
g ATt 2558 F4lo] SEHT HEFe] §
F3thaL sttt gk AT A HIAN 355 T4
74 1593 Hlaste A=2h Bqvka sl £ 97
A FepEEE T4 2 AERY A 28 A
Zo] ThE RE7 vlwsle 71 =9ka vkl dug
AT 7F 9 et p<0.05). whEbM B 2
WA AAE AR Uehdorn £E W B
of @Al AMS7t HIAN Sl Blsk] Bago] ¢ &
ki, B2 = TAHo] £E vlsle & AH3o|3T)
I Kim 5(1996)8] B¢} dx|she Aoz Az

rlo

7]

o% i
4

2 oY R ood ok
oft r

f

oo LAt

AR 17 5o Hr|dlA 10999 oprleat =
A 2 gHEe Table 3% 29kt E opuAl RS &
FA BA7F 71 =A Jeld dhde] A, g7 B 5
ARA7E 7P 9A YETp<0.05). BE F90)
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Table 3. Amino acid compositions of Hanwoo steer beef with 1** grade by different cut (n=10)

Cut*
AA A B C D G H M S U Y

Cv "0.20° 023 e2r® 020> 022® 024 021 021 023  021®
ys (0.01) 0.01) (0.01) 0.01) 000 (0.01) 0.01) 0.01) 0.01) (0.01)
Meth 0.44" 0.49% 0.48% 0.45b 0.48% 0.51% 0.46* 0.48% 0.52 0.47%
0.01) (0.02) (0.02) 0.02) ©01) 0.01) (0.01) 0.02) (0.01) {0.02)

ASP 1.62¢ 1.85% 1.66% 1.594 1.88%% 1.99* 1735 .82 1.95% 1.74b¢
(0.06 {0.05) (0.04) 0.04) (0.05) (0.04) (0.02) (0.05) (0.04) (0.04)

Thr 0.80° 0.93%< 0.83% 0.80° 0.915 1.00* 0.85%%  0.91% 0.97% 0.86%%
{0.03) (0.02) {0.02) 0.02) 0.02) (0.02) (0.01) 0.02) (0.02) {0.02)

Ser 0.71% 0.8]%¢ 0.72% 0.69° 0.81%¢ 0.87° 0.77¢4 0.80% 0.85% 0.77¢
{0.02) {0.02) (0.02) 0.02) 0.02) (0.02) (0.01) 0.02) (0.02) (0.02)

Gy 2.69¢ 3.05% 2.67¢ 2.594 3.10% 3320 2.91b 2.93% 3.19%® 2.89%
0.10) {0.08) (0.09) (0.07) (0.09) {0.06) (0.06) (0.08) (0.08) (0.08)

Gly 0.90 0.91% 0.81¢¢ 0.79¢ 0.94% 105" 1.01% 0.97% 0.96% 1.00%
{0.05) 0.03) {0.02) 0.02) (0.02) (0.03) (0.04) (0.03) 0.01) 0.02)

Al 1.07¢¢ 1.20° 1.07¢ 1.04¢ 1.20° 1.34° 1.17% 1.19° 1.27% 117
(0.04) (0.03) (0.03) 0.03) (0.03) (0.03) (0.02) (0.03) (0.02) {0.03)

Val 0.79° 0.90 0.82¢ 0.79¢ 0.88% 0.98° 0.83¢ 0.89" 0.95% 0.84%
(0.03) 0.02) (0.02) 0.02) 0.02) (0.02) (0.01) (0.02) (0.02) (0.02)

Le 0.71¢ 0.80% 0,73 0.71¢ 0,790 0.87¢ 0.73¢ 0.79%¢ 0.85® 0.74%
0.03) 0.02) (0.02) 0.02) 0.02) (0.02) 0.0 (0.02) 0.02) 0.02)

Leu 1.71¢ 1.97* 177" 1.70° 1.93® 2110 1.82% 1.94%® 2.07° 1.80%
(0.08) {0.05) {0.06) 0.06) 0.05) (0.04) 0.02) (0.04) (0.05) (0.05)

Tyr 0.44° 0.50% 0.46° 0.45° 0.50% 0.55° 047° 0.49% 0.50% 0.47°
(0.02) {0.02) {0.02) 0.02) (0.02) (0.01) (0.01) (0.02) (0.02) (0.02)

Phe 0.61¢ 0.69*" 0.62% 0.61¢ 0.72% 0.75° 0.67¢ 0.68" 0.72%  0.66™
0.02) {0.02) 0.02) 0.02) 0.02) (0.02) 0.01) 0.02) {0.02) (0.02)

Lys 1.55¢ 1.79%¢ 1.60% 1.55° ].78ube 1.91* 1.66%¢ 1.74%¢ 1.87% 1.67°%
{0.06) (0.04) (0.04) (0.04) (0.05) (0.03) (0.03) (0.04) (0.04) (0.05)

His 0.60¢ 0.71b 0.65¢ 0.59¢ 0.62¢ 0.73% 0.61¢ 0.70% 0.77° 0.64¢
(0.03) {0.02) 0.02) (0.01) 00D (0.02) (0.02) (0.02) (0.01) 0.01)

Arg 112+ 1.25%e .12 1.08¢ 1.26% 1.35¢ 1.20% 1.23% 1.31% 1.20%
(0.04) (0.04) (0.03) 0.03) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03)

Pro 0.76% 0.78" 0.71° 0.70° 0.80" 0.88° 0.83% 0.80% 0.81% 0.81%
0.03) {0.02) {0.02) (0.01) 0.02) (0.02) (0.03) (0.02) (0.02) 0.02)
Total amino acids 1673 18.86™  16.95¢ 16344 1879 2044 17.95¢  18.56*  19.78®  17.94¢
{0.60) {0.46) {0.41) (0.42) (0.45) (0.37) (0.27) (0.44) 041 {0.43)

“"Means within the same row having the different superscript were significantly different (p<0.05).

*A, Abjin; B, Bosup; C, Cheggt; D, Dngsim; G, Guri; H, Hongduke; M, Moksim; S, Sulgit; U, Udoon; Y, Yangji.

"Mean (SE).

glutamate $H&Fo] 74 =& £Fo 8 EA8Y 2 e
O F aspartate, leucine @ lysin €02 A UEluth
(p<0.05). £(2008)0) &he-o] S, T4, AE, 54, g
2], FEF-HY] opulAt TR £49% AHME glutamic
acid $FeFo] 7} =3 U0 & aspartic acid, leucine,
S5/ cysteine, aspartate, threonine, serine, glutamate,
glycine, alanine, valine, leucine, Iso-leucine, tyrosine,
phenylalanine, lycine, arginine & proline g%0] & X
e} mlaste 71 e ALE YERTHp<0.05). 35
7 o2 FEH2] cysteine, methionine, aspartate,
leucine ¥ histidine 0] H2 $FE02 UERITHp<0.05).

Hidol] SRS E4E BE oprit SR Eigol

e Beje} vlasie] 71g v A0 2 YERITH(p<0.05).
A Ogor AARYe] Z$ cysteine, methionine,
aspartate, valine, leucine, Iso-leucine, tyrosine, phenyla-
lanine, lycine & proline o] 7} B& FHog BEAE
ArHp<0.05).

el 8 FY2 FEA 2
frob T3 AT e 4F] AU
TEA AF vis) e do) v 7 P
gk FAo2 ARgEo] WA Ao AFREL

cgutE o g AEA A Aol HA %e
e A o) imtHessential amino acid)e]2kar
ol AH R 715E] Hslxe olHe g4 o}

R e N orle oL
(=)
B E o oy H

o H, N D
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UdhE HEA] SAES B3 HFHs)oF s ofr|at
ojth. F4=o}lv|=2bo| = arginine, histidine, isoleucine,
leucine, lysine, methionine, phenylalanine, threonine, tryp-
tophan, valine 5-°] X% o] I=H|, o] 3 arginine©]
optt SFE 3 AU PR gheria FThEE, 2008).
2 d74A% AN e RYEE dPoE ti
zpol7h lont olejgh Wipolw|idte] FnR FHRE o
JE A& ¢ F U 1079 FolM B3] 54
9ol methionine®} histidine A B4=olu)=qto] 7}
A FH5H $HrEo] v AeE VRGO ™| methionine
I histidine $E5-Ho 71 A FFE e Ao
2 YRt tH(p<0.05).

Hroln| Ak & valine, leucine 2 isoleucine 1 B2}
TE 54 UEE B39 E7HA] ol iHBCAA,
branched chain amino acids)’©.2 E¢]+=4H] BCAAE T2
Bpololie it e Dol Aol sk gl B4
2ol Ralsle} £5A 4HaHE BAZOIN AHEET
FEAFE0] FAY) BE 71T B wsaE
BCAAZ AFsH = FA71% 5 718 A9 &9
4 YL 44T+ AL AU 5 1995). & @
FoIA $E3 FE70) o] BCAA FFE BE Ao
2 EAEA

218

231719 Ca, P, K, Fe, Zn 53 & B2718E0] 3}
FH ZoE IR ded@ S, 2007) o] oA Ca,
Fe B Zn SH& 243 Z3P) Table 40 Yeht it
10 §-9)7tl| Ca Faoll= F2420 2lo)7) ATHp>0.05).
Fe §#2 15.09 mgkgl 2 714 22 s 713 3
25 A3 0 Rl 20.49-26.68 mgkgS 2 ¥
Hol JAem A 9 Bzt {222 Rlo|7} Q)
= A0F YEIHTHp<0.05). Zn T3 FE)2$7) 713
A o] AT AE, JRA, TEA, A2 2 SE
FHelle & 909 sty 718 @A dEo Jde
Ao g BEAFTHp<0.05). 17 wld m ohzg)
Zn ¥ Fe 53 22 UL 53 AFo7 4dA A
S0 (Bodwell, 1986; Harrington, 1994) £3] &L 100 ¢
Z 0.71-1.22 mgd] iR 7719} Hldte] 100 g2 1.66-2.92
mg TFEOE Bol FfiEo] Joiu Ruge] ke,
2008). YyH oz AL wjgddirrM A Fhog 7}
FE2 AFE iR AL It Je &7, o
¥, 7haolth. 53] EA AES AlA olgado]
< d(heme)d ] Fe7} oF 40% A= T Hol o], A
A ol &a&o] W2 H¥(non-heme)d o] FHIZ FH1¥
AEAFHET £& Ho| FYo] Hu} olde A
1.5-2.5 g AEE &% EX5HA]7F DNAY RNASH 728 &)
o] /el Fstar, B gialel e FAE

Table 4. Ca, Fe, and Zn contents (mg/kg) of Hanwoo steer
beef with 1** grade by different cut (n=10)

Cut Ca Fe Zn

(mg/kg) (mg/kg) (mg/kg)

Abjin Y5579 15.09° 37.97°
(6.06) (1.48) (2.30)

Bosup 57.44 26.68* 4198
(6.55) (1.44) (1.30)

Cheggt 47.63 22.16° 34.55¢
(4.51) (2.24) (2.05)

Dngsim 50.91 20.93° 42.61%
(3.45) (1.45) (1.66)

Guri 69.20 2451 50.56°
(11.92) (1.76) (2.72)

64.82 20.76° 38.06°

Hongduke (10.63) (1.66) (1.70)
Moksim 70.69 20.49* 46.61%
(6.83) (0.83) (2.12)

Sulgit 50.19 23.03" 37.11¢
(3.48) (0.98) (0.91)

Udoon 48.14 26.27° 38.62¢
(1.94) (1.47) (1.47)

Yangji 55.24 22.70° 4135
(3.69) (1.48) (1.56)

“®Means within the same column having the different superscript
were significantly different (p<0.05).
“Mean (SE).
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A ZARBEILA AAIE- 105 (28-3078)ell A 105-91(H
X, BA, AE, 54, e, 5, 54, A7, 4R, &
T A4t 4ExA € 4548 B8 108
9] pHE 5.46-5.64 o™ TR} 5.642 71
ok Bhdd HA A 2 950] 7z} 5.49, 5.46, 547
2 02 7999 vlugdsS v /b @A JdeRdthp<0.05).
AVHIERYS EAe A il ke 35 79
7} 2115%F 7V & i SAR-Se gl e
2 16.94%% 7} e Ao AL (p<0.05), AW
Faro. SR 2474%2 7 =& whdd e, &
T 2 SRR AR FYH0E P e
8 YERTHp<0.05). S48 L@z )to] S45-9
7t s es FPE BA VeI (p<0.05) T A7
A Lk ot GEAE) B b3 @R )0 257 F93
o7t gle ASE JERATHp=0.05). 1" 55 AMTL
719] 10%-919] HEAFE BN A 7, 54, +
T, GAFA7E A VERd v AR 21.44%2
TR 7 @A YEPRTHp<0.05). AEE S J3iF
A7} 6.24 inch¥kgl 2 7 EA YT SAT AER
A7} 27t 3.45 2 3.50 inchkgl 2 7P B Vet
(p<0.05). BHFHE 10597k 794 Fol7t gle R
o2 YEPITHp>0.05). & ofu)=At T 57 F9
7} 71 =4 YeRd o E3] methionine?} histidineS Al
o3k gotuliste] FHRIA T e Aoz o
Epstth. Methionine®} histidine =329 7} =41 &
FHo e ALZ UERITHp<0.05). F71E £
10 F-9J3tel Ca SFelle A Aol7t glslent Fe
L 15.09-26.68 mg/kgC 2 FFFE0] UM (p<0.05),
Zn e FelE-7} 50.56 mghkgO 2 1054 FAA 7}
2 =A s AUtk
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