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Abstract

This study was conducted to investigate the compositional properties by different cut of Hanwoo steer beef. 10 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)] were prepared from 10 Hanwoo steers (24~28 mon
old) were used for the experiment. Calorie contents were 2,205~3713.20 cal/g and loin, striploin, short plate were signifi-
cantly higher than the other cuts (p<0.05). Loin was highest in cholesterol content, whereas top round and eye of round were
lowest among 10 cuts (p<0.05). There were no significant differences in soluble and insoluble collagen contents although
chuck tender, chuck roll and bottom round contained significantly higher total collagen and loin and striploin contained sig-
nificantly lower total collagen contents than the other cuts (p<0.05). The result from the analysis of free amino acids showed
that glutamate and alanine contents were 275.99~536.04 mg/100g, 130.63~175.23 mg/100g, respectively and followed by
arginine (7.00~10.49 mg/100g), phenylalanine (4.70~13.88 mg/100g), and leucine (5.98~10.26 mg/100g) in 10 cuts. 1**
grade Hanwoo steer beef had significantly higher IMP (Inosine monophosphate) and inosine in eye of round (30.04% and
6.25%) and top round (33.44% and 6.28%), while hypoxanthine contents were significantly higher in chuck tender than the
other cuts (p<0.05). In fatty acid analysis, there were not significantly differences in fatty acid composition among 10 cuts

only except for C16:1n7, C20:3n6, and C20:4n6 (p>0.05).
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243 #AAS A2 Qokn 484 YokLight er al,
1984). o]&} & o]/E 7] F(2007)2 AHo|z} B
Fejet 2ol 17| Eo g fddMe 2 &
#AE olasia 22, 4, ©, A 53 2ol
QF Fo 7HEAE sk [EleME Sekdl Tl
AE o]&3ta 3ttt Kim 5(1996b)8] A+2
3R AMS-S) 75, B9lo] BAGlo] Fhmch 2
alAsteko] Ao Aske BT, _?_Am;,‘ AM 20
WGl S50 SART TeAPYo) WS AFE
ERATAL 3ttt 1 o]9jell = 2 5(2007)— 1719 Bt
| e = 718 dulzoe] BaEEHA] AAHEE ol
21 ) AR L= gepideyS 3t A el
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BT s, DAL 27190 e f2il
=4 AAREEA, 7714, 9 BaER 7 5 oY
1A 2ol BHA0R Hghe How YelA slort
(Kato et al., 1989) 2L FolA fejopu|=it 5 Fu]de
7} F2bAE-2 F Inosine monophosphate (IMP)&] g}k
o] 7} FA Z83h= ASZ d#A Uth(Yamaguchi,
1991). Monosodium glutamate®} 57 5'-nucleotides 52}
2 £AS WA Al EsHe AaELo
savoury & brothy 312 WTHMaga, 1994). o]2|3 245
< 1 EE A= ofwg P ZRAA A AT 4
F9 &5 ZA3A7)e E40] Uth(Maga, 1982; Heath and
Reineccius, 1986). 17|l &Asl= HYAAHEA
adenosine triphosphate(ATP)S] #3224 WA= o]
547175 AEEgel we tekshAl Uehdeh, 4
2007y 11719 o)l AL F= 11719 Azl =
A Fa3k a9le SAgAelo|al F HAE Fad AL
=5 9] nucleotide 32X £5-9] Ji4x¢Q] ATP7}
Bai=e BAoA BAEE IMP AR22ZAM IMP &
| B o 37)7F $& 5hs v sit) 2Evy IMP
AlZre] ZA3FAA Fu|9 ojiedlo R WEhH o)Al
29k W= hypoxanthine® 2 W35 7] ujFo %
A &8 1rle dxs= E 5 9ot slo] A
Hoe FopdrkmE @ 4 Rk STk ofeAlte
Ak} )82 2 hypoxanthine® & #3}1%=4] hypoxanthine
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719] olskety EA gt A= FHME v 3
HRoW@HT 2, 199; & F, 1992; # T, 1993; Kim
5, 1996a), HF-E9] Ha17] AFE FAlo} $-ER2
HFER B AR Aol 8, IFS A4k
oz s AP §4TEE 7R AXEL o
slo] 79 5 B ALl o
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A FHA.

AN
£ A7 AR Aase THEN TR A4
o m2E B FA FTEHAERE 1S3
53 BRVE ANBF8-0HD) 1055 73] o
SE9T). £ F mAl 1°C W) AR o
ez “—ﬁ"‘h—}g} 73R 2 SFHA
FTHREDA|A] 2005-508 )0 whek
E} Ay AR (1997l F3hed
35t 1059 [5/“(101n), AL (striploin), & (chuck
roll), & (chuck tender), Q& (short plate), WA™F
(brisket), A7l (bottom round), EA(top sirloin), -F7(eye
of round) & --(top round)}5 ¥-2|3tq HF LA o}
& 2°C &/3A 793 SR TS A6 o} 8515t

gdze| 24

Z2g] B2 Yool 79 ARE F47]= 2o} 50
g 3 F AAYso 2= vE(Model 1261, Parr
Instrument Co., USA)E F43}5T}.

ZH2HE Y

Ze| 2882 B4& Nam 5(2001)2] 9o we} 4
PHA. F, FHZEHES FE317] Hstq 17r s
2gS 50mL FHO| Y1 saponification A1} 10 mL}
internal standard(5o-cholestane)E 0.5 mL? doj&E & <F
1527} 9,500 rpmol| ] FASATH 548 WESIL 60°C
oA 1MZE FRE A F A4 WAsiATh W

¥ B4& 23 5mLe SFFe 10mLe) hexancE 3



1sa MRS RoE gExy i 335

ANF U o] BelEW 4% 1 mLE Fgate] ¢
AZAHY. AZAIZ] viald] pyridine 200 uL$} sylon
BFT(bistrifluoroacetamide + trimethylchlorosilane, 99 : 1,
Supleco) 100 uL& 23 AHMS 93] 590 3 gas
chromatography(HP-6890, Agilent Technologies, USA)S
olgst EMsiAt. EUXEHE E4 AHE GC
MzAL T3} 2t Oven temperature : 180°C, Injection
temperature : 280°C, split ratio : 19.1 : 1, column: capillary
column, 30mx0.32mm 1D, 0.25um film thickness(HP-
SMS, I&W Scientific, USA), maximum oven temperature
1 325°C, flame ionization detector temperature : 350°C, H,
flow: 33.0 mL/min.

el a1 24y

ekl R Silva 5(1999) Rl Fate] B8R
ok BHE 27AE 48 AT ERaTe FHE o &
AR 30mLE Hrhsha frRfEAE Qe F Azl
A 16AIRE ZHER st SR AR &
500mLe] HE Zekaze] Y SRHSE F4F
100 mLe] A& etae] onajzion, izl &4
5 mL& #3t9 100 mL Bl A1 g 10 mL
Yol HE 3lMd 2 mLo} 448t £ 1 mLE 22t |
31 E3819). o] W blanks 349 thale] 284 2 mL
o} Aksl 8o | mL H7bERT) A2olA 2083 WAA
713 AF gl T4 I mLE Y1 T} F s
& o THkE FREER60°C)NA 1587 7198},
B2E FREM ¢ 3R AR WYrTIa dojrl £
B33 % 7| (Beckman, DU-650, USA)Z 550 nme] T30l
A FFEE Z793I%ch £ 22 HE hydroxyproline
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FEjotr) Al 3R Henderson 5(2000)8] W] &
slod B3t EaE 17] A8 g2 948D F1
o] 23 ok 0.01 N HCIS 5 mL ¥l 10,000 x gollA] 2zt
7} 2027t dAFAY SRS AZE Zed §H AR
300 uLell WEEFEEFISTD)E L-Citruline(98% purity,
Sigma-aldrich, USA) stock 10 uLE %il, 7]l acetoni-
trile 690 pLE Wil 30 T BAAZITE- 10,000 x g2l
1587 44 e shar 4598 BE|Hs] Diode array
detector7} #F2HE HPLC(Agilent 1100, Agilent Technologies,
UsAyll 338ttt Columne Zorbax Eclipse AAA(4.6
mm x 150 mm, thickness 5 umyE& ARE3IH oM o544 A
+ 40 mM Na,HPO,(pH 7.8), B¥ Acctonitrile : MeOH :
Z7 = 45 1 45 ¢ 10vvivyg AlZSH AREsi) 9
HHFEH(ESTD)L.E Agilent TechnologiesAHUSA)IA

AAFEl= Amino acid standard(0.25 nM/uL)2} glutamine
(Sigma-aldrich, USA)E A}&3l%13 OPA(ortho-phthal-
aldehyde) reagent, FMOC(fluorenyl-methoxy carbonyl
chloride) reagent(Agilent technologies, USAYS Z4Z} %
Az ARSI

EAEML Nakatami 5(1986)2] Wol #3}
o] B3I} AR 5goll 10% perchloric acid 25 mL 3
7Fet g 10,000 rpmell A 387+ s} 15,000 % g
2 0°CollA 1087 23] whEsle] dAEe the A4S
42 5N potassium hydroxideE ©]-4-3}} pH 6.52 =4
8 & volumetric flaskel] ¥31 10% perchloric acid(pH 6.5)
Z 100mL7t HEE HFAT 3080 LAY F
15,000 x g2 0°CollA] 1087 Al ¥4) 22lsle] 459
& #3452 membrane filter(0.45 pum)E o]&-}
of oA AREEIACH o] AFAE SmLe FHoho
High performance liquid chromatography(HPLC)E- ©]-8-}
of F4sth. A e ZFEEE 47 0001 M
£98 Azsted 3uL, 5uL, 7ulE 22t FY8tA in-
tegrators AM8-3t] WA gro g S AAFSTh B
Aol AMEgF HPLC #4122 133 294t : ol 54,
1% triethylamine - phosphoric acid(pH 6.5); <5, 1.5 mL/
min; Detector, UV detector(254 nm), Temperature, 40°C.
HHS 9|5l HFEOE ATP, ADP, AMP, IMP, inosine
9 hypoxanthine(Sigma-aldrich, USA)YE ©]-§3}t}.
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KAk B0 Foleh 5(1957)2] ¥hell we} Chloroform-
methanol(2:1, v/v) &A-g olgate] AE 54 F F
%] methylation2 Morrison¥} Smith(1964) W& o]
£3F 3L silica capillary column(Omegawax 205, 30 m
x 0.32mm 1D., 0.25um film thickness)©] & Gas
Chromatography(Star 3600, Varian, USA)E ©]-838}o] £
I} Injection port £5+& 250°Ce|% HE7] &5+
260°CZ FAFAT. OJEAL AN, 7HAE A8
Tk EM A= A o2 g vl (%)= AlLksidT)

SAHEY

A A= SAS(1996) programe ©]-8-3}a] Student-
Newman-Keul's A 02 72 9917k )X (p<0.05)
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2,205~3713.20 cal/g AR LH E3] 54, AT L 47
7t g2 FA57 vlaste fHeE & o=
UERFTHp<0.05)(Table 1). FE2HIE T 38.86~44.69
mg/100g FFE2E 1059 FolAM FHFA7L frelde=E
7FE By EEA SER9s} e Yo} wmalel
FoFoz 7P we Aoz BAHATG(p<0.05). §4
Cho 5(2007)°] 3559 he-Aa7]e] 9l A8
S ZARRE A3 228 1,523 21,764 cal/go]| U 29
ZHE TS 26.74~31.08 mg/100g FFOZ 1059710
FoHoE Aozt AT (p>0.05) 3 A A
ARG} ol Fart AASTE 25 Aol =
g ¥ o} Rejol wet A BEXET) thE 53
A, 54 2 AE TY FHdde SUATe] 8ol S5
= A 7198k A2 A74dH g8 dFAEo]
At 2117 359 (longissimus dorsi, semimembranosus,
semitendinosus)®| 8l ZAGE Y 2HE gtEolA Tu
Z(1967)2 Z}zh 56, 57 and 55 mg/100g $F 02 B8}
%1, Bohac#} Rhee(1988)= 7}z} 56, 58.5 2 56.7 mg/
100g FFE2 2 BRHEY 25 3343l #2942 A}
ol glv Aoz RuHUp>0.05). FH2HEL F¥
gdoz 317]9 FR3 PRIt dukdor 117
W g 2dE F3FS °F 30-120 mg/100g°] th(National
Public Health Institute, 2001).

i

Mr i g
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B Aol ALgE AMS- 1058-913e] 7188 B E&
A Z924 3ol gloiME Table 200 Uehd vlo} o]
HOEE fo)HQl Aol7t fiRloyt & = e 7
2, B4 9 AR} P B9k $4 D ABR)
7V Re AOE UebThp<0.05). FH8AE A B
2917 952 Aol} ghe AOE vehgort 28
AEEe A7 026%% 7P BUAL AR
Table 1. Calories and cholesterol of of different cut from

Hanwoo steer beef with 1" quality grade

Cut Calorie Cholesterol
(cal/g) (mg/100g)

Abjin 3422.50* +189.851 41.51®(0.93)
Bosup 2647.70% +£102.35 41.39%(1.05)
Cheggyt 3677.70° £101.93 40.88%(1.02)
Dngsim 3713.20° £102.79 44.69 *(1.14)

Guri 2430.20 + 40.27 42.41°(1.77)

Hongduke 2205.80° =+ 77.76 38.86° (1.01)
Moksim 2903.40° +£109.80 41.39"(1.26)
Sulgit 2820.50% £103.37 40.90*(1.09)
Udoon 2528.30*4+108.03 39.63° (0.64)
Yangji 2690.90™ £ 77.02 41.13%(0.49)

*d\Means within the same row having the different superseript
were significantly different (p<0.05).
“*Mean+SD.

Table 2. Contents of total collagen, soluble collagen and insol-
uble collagen of different cut from Hanwoo steer
beef with 1** quality grade

Cut Total Soluble Insoluble

collagen (%) collagen (%) collagen (%)
Abjin 0.25% +0.04 0.005£0.00 0.23%° +0.04
Bosup 0.16™ +0.01 0.004+0.00 0.16"¢ £0.01
Cheggyt 0.14° +0.01 0.003£0.00 0.12¢ £1.02
Dngsim 0.14° £0.01 0.006£0.00 0.14% 20.01
Guri 0.28* £0.03 0.002+0.00 0.24* 20.03
Hongduke  0.21%+0.03 0.002+0.00 0.19%:0.01
Moksim 0.28* +0.04 0.002:+0.00 0.23% 20,03
Sulgit 0.28* £0.03 0.0020.00 0.26* 0.04
Yangji 0.247°40.02 0.002+0.00 0.20°£0.01
Udoon 0.17% £0.02 0.004+0.00 0.15% +0.02

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

0.12%% 2 299} vinsle fojHoz g @A
EFstTHp<0.05). T3, Cho 5(2007)°] ZARF gH9-raT
719] 10997k F bl g3 dRE97E 7 =3t
IO o] oA, e, 54 B9t & AeE U
Yok (p<0.05), 7HE 2 B84 FER g jloiA
© FEE {239 et gtk RuE bk A
th dFHoz B A7 AE AASrle] 520,
7HEA 2 BE8ASEA FFel 47 0.14~0.28, 0.002
~0.006 ¥ 0.12~0.26% TF2]1RH ¥HHel] Cho 5(2007)°]
B33 353 $43719) 624~12.76, 0.178~0448, 5.1
~9.5% Gol P vl AAS- 37l Ao el
ke Aa7|9) Bl 1059 BF ule W o
o]t}

A7|AxA AARA L e oA, g4 L 72
Al AL ¥galo] B2 AFE F3he] A9 tiido]
wJoJstth(Lepetit, 2007). Collagen T3 hydroxyprolines:
AL IE 2807t EAJ8}. Collagen®] hydroxyproline
TR oF 14%0] AT elastin® F 1.5%° Fgct &
4 hydroxyprolinee 2] &S Z collagendl] &3}
AAET, AAZ7|ZE Foll free hydroxyprolines 2]
collagen EARH Sl S so] a2 HE] AA3H
£8 o]+ globular domain®] hydroxyprolineS- 7}2|3L
A} ¢t7] wFo|cHBailey and Light, 1989).

Boccard 5(1979)2 AAl9-9t Hlaslo] $24:9] 250
e o] ¢ Bk B3t em Kim 5(1996b)%
FAgH e ST 5 BT ANSS-RET BlAA
271 Y & $AE YERTAL Bueh dx)eks Aol
Aok w3k, EdoMe AMRFo BA%le] SR
$-Fo] oA YTl ST olEd ik e B
< FYdxe SeEge] £ FFelet § Judge
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519897 RARRE 479} B AT AR 4R
AT TR FHET Vo] AAL, Fejet F4) X
3 EEFo] B I L vHIAE o ek g
o] & Az Azo] & Aoz AZED. Y AT
oA GRF-$7F FdE $=X7F #4ka 2 F403 A
AeE #A7F de 3 o) 3l e
BZFETHCho er al., 2008). $5%2] AT ¥R 7|
Ay A3 BA don SRl 59 &3
S5E AAS= £33} SHE(Park et al,, 2002)°] HHA]
AxZ2 Tiide] 547 7 A= FHEAAE ITF
2ATHBailey and Light, 1989). gutdog AAZ2Y &
A& vpol7t F7istel whet JRH o2 AR, o ¢
S AH A AAEA] v 5SS 7H7) wiel £
Ao EAWMsIe 1179 A 9HE #Ho] U
(Nishimura et al., 1996). Herring 5(1967) 2 Williams%}
Harrison 5-(1978r& Z=}21¢] 71g&el4do] 2arje] =
254} Ao] Ado] 91, A% 37ldjA] Feidle &
sl=r} Eoha sHdth 1eju Moon E(2003)8] Aol A]
At 282 EH A7 FRaEN F S g 2
783 Sebl o] BAFSE A7t gtk A
© ol A7t

fF2loto| et
ot} o] Qe FEloluieAbels HoEE vlwgt
AFE Table 3o YeRiI=H ZE FHollA glutamate

9} alanine ko] 27} 275.99~536.04 mg/100g, 130.63
~175.23 mg/100g 0.2 A =L F£Fo|91 e g
arginine(7.00~10.49 mg/100g}, phenylalanine(4.70~13.88 mg/
100g), leucine(5.98~10.26 mg/100g) T2 & UEFSIT} 3h¢-
Fra7]e] F-opd freloprleatzd AMe Mot
oA Z glutamate$} alanine 3ol 22} 94.33~216.36,
154.88~200312 7F¢ & FF02 EAsiHra BHu
stgoH I oS F  arginine(9.99~15.63 mg/100g),
proline(9.72~11.42 mg/100g), phenylalanine(4.23~12.86 mg/
100g) 2 lysine(6.96~12.18 mg/1009)°- & EAETHCho
=, 2007). B 7oA glutamineS o} H41H-$)7}
Z¥z} 550.17 2 536.04 mg/100g7F8 A Vb vhd &
F3 357 2o 22} 278.44, 275.99 mg/100g.2
2 FY95o2 7B @A ERTHp<0.05). Fle
glutamate, glutamine, histidine, glycine, threonine, cystine,
phenylalanine, isoleucine, lysine g3o] T8 HHo} &
oA 0 F E=THp<0.05). Glutamate 3HeRe- 18], 54, K
A E AN =303 Q43 EFARSeME &
Aoz I p<0.05). TAGME alanine ko] T
g 2919} nlwsle] 71 & Ao Z el Feidt 5
(1996)°] &Jahd 4°CollA 3-1197 AA7 207093
2:317] lognissimus dorsi(LD), triceps brachii(TB)2} rectus
femorisRE) falopn|=ite] Fheapl 2.9 9 g4z
I Fdo] on =3 SA4YFT} 3-10¢ AlolRTh
109 o]Fo frejolm|itghao] © wol F7E AT

Table 3. Free amino acids (FAA) compositions of different cut from Hanwoo steer beef with 1** quality grade

Cut
FAA A B C D G H M S U Y
(mg/100g)
Glutamate 1.61° 503 2.31% 5.00° 5447 3.67° 2,33% 4,75° 3.74%® 226"
Serine 4.10° 577" 6.40° 5.54%* 6.11% 480%™  529° 5.75%¢ 566 430"
Glutamine 417.85™  325.20°  488.22%  457.83%  550.17°  275.99°  536.04*  307.12%¢ 278.43¢  354.13°
Histidine 5.92° 5.92° 8.12% 6.70* 8.79* 5.88° 7A1® 5.64° .36 5.51°
Glycine 6.69° 8.13% 798¢ 7.55%%F 875 7.34%% 8.07° 7934 862%™ 6.92%
Threonine 317 4,04%¢  43g® 424% 485 3.55% 3.882 3.46% 4,00 337
Arginine 7.57% 772 8.37% 8.72¢ 10.49%¢ 7.00° 9.70 7.07° 8.59° 7.82%
Alanine 140.29%  164.80*  155.91°  130.63*  138.66°  173.20%¢ 153,68 [75.23% 174.07®  150.01%
Tyrosine 2.65¢ 4,59 4.48%¢ 4.46%* 3.20% 343 2,74 4.80° 481° 3.14%
Cystine 0.01° 0.05" 0.50° 0.0 - -
Valine 6.02 6.28 542 5.57 6.29 5.63 475 7.38 6.50 4,65
Methionine 2.70 3.49 372 3.02 4.44 473 472 3.20 3.44 3.89
Phenylalanine 5.09° 6.55% 567 8.48" 13.88° 4.70° 5.91° 6.34° 6.53% 5.00°
Isoleucine 3.02° 497 427% 4.49" 5.08* 4,04 3.62% 4.86° 492 4.80°
Leucine 5.98¢ 10.26° 8.94%¢ 8.72% 8.92%¢ 7.80%d  7.08% 9.92°  10.06* 7.50b
Lysine 6.68° 8.57" 7.49% 8.95" 11.50* 6.54° 7.78% 8.98%¢ 8.32% 6.82°
Proline 5.39 6.29 5.86 5.79 6.64 5.35 5.88 6.25 6.75 5.11
Total free 62475 57762 72754 675.74 79371 52374  768.88 536874 54454 57473

amino acids

*dMeans 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.
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B3Pk 3 TBY RF 259 Z¢ T AAHsA
MFD)=
leucine, isoleucine, threonine and methionine 3} H&
o] Tty Hu3HTh MFI= 5419 hydroxyproline,
leucine, isoleucine® T@o] ok Hu3}PT) HIE &
A 239} polypeptide”} AATHT ke FF T2
Barheo] tigh FHS ARE g9l o]2ig)h peptide
Fof frejor=st 880 E4%E #oste Foly
B2 2] gLl Fas AoR deA ThFeidt
et al., 1996). Hilms and Fischer(1997)c glycine, glutamic
acid 2 threonine®] &3Fo] 7kAAR] AZEA] burnt flavor
Hhillel] =AY ES 313 T3 bumt flavor®] =9} 4l
Al FAZY Athal Bustyr), a17)e] o] dxel F
g TS gtkn @A Yot peptideT frEjotv|
Ato] gmdkaiel] owet $23 I k=X st
HulslA 8raA vb 9lon cathepsin®|U calpain 53
ro ol B Eie] 2807 peptideR7} SV
Holl FAe] -3 pH WA aminopeptidases} 72
A Zgoz fejetuliit o] FUIIA He
o2 d#¥A Uvh(Flores e al., 1993, 1996).

Beltran 5(1981y2 ZE@ 0] 93l EFHA] 5L 2
Z pHe =% T 794 4J117] 5419 m-calpain 4%
A R dsE-E F9FoE FIMTITL Ry
A AT zoPt =5F Gl A e =3k JF
Z g AUtk Klont 5(1999) E5A] FFo] FASS
AFo] 7P E TAS} vuds o JaEert o
I pH ZHa4&57t o whan] g pirt o woal
9o} £33 A AASEI WETE A wm over &
=7F STk "ol A= =54 =AY 24U B
F3laio 57t ¢ o1 o] AL collagen solubility
2 myofibrillar G ZajHo] FTFES Fohal s
(Miller et al., 1983). Koutsidis S(2008)& S3ALEE A
A = silageR AP AETE 43S wepAu 2

“F(myofibrillar protein fragmentation index,

f!

&/ W o

S

B

-—

¢

lo

s

Mo do

b ir

U frEop|gte] FEE FoFoE o yhal By
sttt

H171E Wgsile W Felohv=qt Fdko] S7HET
= ARE oy AR st B uE v} J1th(Parrish
et al., 1969). Parrish 5-(1969)2 glutamine®] ¢ W3 14
AR 7 3 21940 794 ARG Yobdda
BT Field 5(1971) &9AG olu| 24191 valine,
methionine, iso-leucine, leucine, phenylalanine, histidine 3
arginine®| ¥ 2197k4] F7HEIG AL 3l m 4l
4 o= aspartates B 148744 F718i e 21
A= F9HoZ 4g ¥ glutamine ¥ 21
74 FeH oz F718IHTa 19T Batzer S(1960)&
opiitEo] 71ES9] Tt &) AEARA B3t
2).91} tyrosine, phenylalanine, alanine 5-& F&A4jo] 3
1l aspartate 5°] 7|59 FAEolgtn HsHHA
ol oppAte =02 yidshE £/ 3173771
Sl 2] FRe ohwliilst Bake] JREF o] o] Fof
2 ol Sf¢ 2713717 AT ot B
#1988 17|15 WA vl Frejobrldt T F
7k7k ZRIAAe] 71998 4 QlaL FelZe} 7199E wo]
Zzte] FrEjomiat SHFHGE M2 F5A gl T8
Sfrka sFc). 3, mE(1985)yS 4S9 1S W= &
FEFIAN, o)A EFO] A BoEiA|T 259 7)
A= I 0]2l9] oppAtat JE =S AdE T8
atctar afack. 18 wld FajFAelA A
EJE9} ojr|=abe] dHFEo] AEE Bl s st
o} QR]lo] & 7hsAdel UThar sigith

SAMHER

Fopd Y S4E B4% A% Table 49 2
ok sA37170] UdofARIAl 1079 EF adenosine
triphosphate(ATP)T= A& A &%tk F9'H adenosine
diphosphate(ADP) 332 943 zlol7} gle Ao = 1}

Table 4. Nucleotide-related compounds of different cut from Hanwoo steer beef with 1% quality grade

Cut Hypoxanthine Inosine IMP AMP ADP

(%) (%) (%) (%) (%)
Apjin 1.40°920.41 3.58% +0.55 23.05% £3.14 0.85%10.13 4.38+0.71
Bosup 2.54%10.78 6.19* £0.38 28.33% £2.48 1.09° 0.17 3.98+0.44
Cheggyt 0.88% +0.29 5.06%+0.50 26.89"+2 64 0.70° +0.13 4.02+0.41
Dngsim 1.88%4+0.51 4,05%+0.30 22.87% +1.55 0.68° 0.14 3.94+0.39
Guri 427* +0.54 4.24+0.63 15.74° +2.51 0.88"+0.09 4.84+0.51
Hongduke 2.45%0.60 6.25* +0.52 30.04* +3.59 1.01%£0.16 4.76+0.40
Moksim 2.47%£0.50 3.73% £0.46 20.96° +3.42 1.09° +0.14 4,1120.54
Sulgit 3.22° £0.60 5.83%+0.32 28.25® +1.88 0.98+0.15 4.44+0.48
Udoon 2.04° £0.50 6.28" +0.44 33.44° 12,18 0.89%10.16 4582025
Yangji 1.72°9£0.48 4.724:0.53 27.08%¢£2.46 1.06™x0.14 3.16£0.24

#dMeans within the same row having the different superscript were significantly different (p<0.05).

*Mean+SD.
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E%LStHp>0.05), Adenosine mono phosphate(AMPy= E.
A3 B4 BolA 5 1.09%2 UE BEoRY §95
o2 71 w4 YEPdtH(p<0.05). Inosine monophosphate
(IMP)&= 3570 2 59971 Z42F 30.04, 33.44%E ©}
2 795 fojdoz 71 Bekom(p<0.05), inosine
e BA, A R s A4 6.19, 6.25, 6.28%
2 7% g3t b hypoxanthine 4.27%21 Fe]#-9
oM 718 = A YERETHp<0.05). Ahnt} Park(2002)2 &
Aot EFE Bl ddEEAS AR A9 E5
5ol ATPY Fhgo] 7P Wi IMPY] Fe BA &
O} 4°Col| X 48AI7F o)F A - ATPE 48] &4
sgom 93 IMPY §hfo] IA SFrEIAHAL B
Fed oA B5 § M7 S ATP7L IMPE A
=] A F9] mloE IMP/L FE ol20a § B
19} IAEHE. 12719 vhol] HAShE Au|AdEoR
golu|xba) g ddAEE o] dulA o Witk
5 FolA MP= SEiue Bl A4 98 VA
Ao g dvjx YokKawamura and Halpern, 1987). A3}
Hog B A A}EE AAM$17]2] hypoxanthine,
inosine, IMP, ADP, AMP dzko] 712} (0.88-4.27, 3.58-6.28,
15.74-33.44, 0.68-1.09, 3.16-4.84% 570]% WhAe] Cho
5200701 B8k 35+ 4417101415 hypoxanthine©]
0.86-1.73, inosine®} 1.59-2.22, IMP7} 5.09-7.77, AMP7}
0.11-0.16, ADP7} 1.91-2.20 =0 A} vl gls of 1*
55 AMSREe AT AEANTE 357 FAUVIEDG
AR Y e F7oE X Qe AeE EAHEUL
Flores 5-(1999y%- inosine] &gFo] Aotz o Aot
7F ik 2 skt

Hypoxanthine®} ribose 1= ribose 5-phosphatet™ 317]
oA nucleoside phosphorylase B=i= ribose dehydrolase 55
© IMPE &gt PIAE ZEo YA inosine-5-
monophosphate(IMP)Z H-E] &A@ T}al 3 H TH(Lee and
Newbold, 1963). BIE #H3tA= AR IMPY E&7}
ZF7) zpol7h lom o]ZE AREZRZA0)A ATP 3]
&xztof] kel o] wiof 7|Is Aolegln & 4 3l
oo &9thKoutsidis er al., 2008). FrElopriita} 2
T e 4713 Fol Stk whel IMPE inosine
& AHA hypoxanthineQ.2 IS EE Aj7to] o
whe} IMPY] ke ATk ST (Yano er al, 1995).
AHHoZ IMPY ¢fo] 117)9] BhE k=t -85
™ IMP %+ hypoxanthine®] grgol] oJalo] 49 4 3l
O} Sakaguchi (1991 1992y oJsPH AA7| 7 9
Hz7 A HIE IMPS| o] HagEe] olER|EE 9]
Aol He) gtz Wwh=A] AAFhe AL ohlr @A) IMP
7} 1719 whol] 43| e = V|2EFE P9
T B sk{e} Yano 5(1995x A& 15U7H] IMPE] &
2 BeEAol ojye APAE oY A7) 1-

VHE7A A IMP7E E8iHO T ol S5
g Ayole # Atk ®ustact. 39,
L2002y 117] 8o} F
ojicalito] RO vhe

1

>‘
=2
of
oot
iilied
oy

X dhpt

1™ 5F AN 2o At 24& & |
2} Table 59} 7o) Cl6:1n7, C20:3n6, C20:4n6S A|2J5+
Hoid Aupik AL FYFOo R Ajolrt gl Zler &
A ATHp>0.05). C20:3n6 g2 o} 2597} o
2 29 nude o feldos %9ty A7, AHE, T
AB7L FolHoz e oz BAETHp<0.09).
Cl6:1n7 ke BARS 7L 558%8 fojFes 71 =
A UERd whdel] el 44992 §9Ho2 71
STHp<0.05). Arachidonic acid(C20:4n6) Eeke- A71%
A7 71 =303 AE 2 AR 7R RATHp<0.05).
ZF F3PAE U B SR 9 oy s 3
ZE 10597t FARA A7t SlE AeE UEkT
@>0.05). n-3AE E n6AlE BXSAL FEE H4
2 F9-Y Aot gle RAeE EAHUTHp>0.05).
25U fiber type7te] o]z} FoE X|Hpak 2AJo)) bl
Al (Wood et al., 20043 0 A e Ero] o
1™ 59 AMERSY Agoie B9 AabzAle) gl
§k Zpo]7} VERGA] SF3tTE

Azl GFHR1 1A 7Rt &0 F &
Aol] tjoFgt 4S njXE dlolgls HolAM Hav) 2
S AR Z2ALe 2835 & 4 AtHWood et al.,
2003). Warren 52008} 247093 12|A] silageS &
gk 21719 AL P:S HlE 9 n-6/n-3 PUFA H]E0)A
TIABRE FA% H7] 180 silageE o8 1EH
th 27} 84 =gtk Bt thp<0.001). olf=
grass silages 9T Hu7lE ZHU C18:3n3 ol &
7¥ete] €22:6n3S HIEEHd n3AE Aol 71 BXEFA]
HRARRL €20-229] n-3A1E Al FAL A7l b
Holl EFALEE AR H3 7] ZFY linoleic acid
(C18:2n6)7} C20-229] n-6A|F AHH4te] ¥]&-& F7HA)7)
7) wolgkal st £ dFellME SRt PiS H]
£90] 7P ¥kl SRV feldog st =4 U
EFTHp<0.05). #|317] APPAEE oleate FFE F7HF
o gA MAAZ F= Qltka slet 35T AT
9] 10590l tidt] H-9'8 oleic acid(C18:1n9)2] TR
fH2l a7t gie Aoz Jehrh duE e E oleate
¢} A4%7} serum low-density lipoprotein-cholesterols 7+
2AZIAY F71A1712] EThal SHATHE, 2008).

AATFAECZA ] Agate BoAbaka) Bl P4



340 SITEAAIZSIS(X| H28H H|3S(2008)

Table 5. Fatty acid composition{ %) of different cut from Hanwoo steer beef with 1** quality grade

Cut
FA A B C D G H M S U Y
Cl14:0 0.26 0.30 043 0.34 0.27 0.39 0.34 0.29 0.35 041
’ +0.07 +0.07 £0.11 +0.07 +0.05 +0.10 +0.08 +0.06 +0.08 +0.11
C16:0 26.38 27.30 27.15 27.49 26.56 27.77 26.50 27.21 2775 26.63
’ +0.41 +0.36 +0.39 +0.55 +0.25 +0.43 +0.38 +0.38 +0.43 +0.34
C18:0 10.20 10.48 9.99 10.08 .10.97 9.16 10.44 10.43% 941b 9.32%
’ +0.62 +0.48 +0.40 +0.61 +0.55 +0.50 +0.51 =0.48 x0.26 +0.58
Cl6:In7 6.01% 5.58° 6.00° 5.40% 4.49° 6.39% 5.04% 5.49% 5.64% 6.48%
) +0.59 +0.43 +0.23 £0.38 +0.41 +0.48 +0.67 £0.42 +0.31 +0.50
Cl8:1n7 0.00 0.06 0.14 0.12 0.13 0.13 0.03 0.06 0.04 0.05
’ =0.00 +0.05 £0.12 £0.11 =0.12 +0.12 +0.02 +0.05 +0.03 +0.04
C18:1n9 54,59 5342 53.94 53.53 54.49 53.34 54.96 53.89 54.12 54.16
' +0.45 +0.38 +0.56 +0.67 +0.51 +0.50 +0.60 +0.38 +0.33 +0.34
C18:2n6 1.35 1.94 1.40 1.39 2.01 1.76 144 1.56 1.65 1.81
’ +0.21 +0.23 +0.19 +0.19 +0.21 +0.20 +0.13 +0.23 +0.28 +0.31
C18:3n3 0.15 0.13 0.14 0.14 0.16 0.15 0.14 0.13 0.14 0.15
: +0.02 +0.00 +0.01 +0.01 +0.02 +0.01 0.02 +0.01 +0.01 +0.01
C18:3n6 0.13 0.09 0.10 0.08 0.09 0.08 0.09 0.10 0.14 0.14
’ +0.03 +0.03 +0.03 +0.03 +0.05 +0.03 +0.04 +0.04 +0.03 +0.03
C20:1n9 0.48 0.34 0.36 0.35 0.33 0.34 0.37 0.36 0.40 043
’ +0.08 +0.04 +0.06 +0.06 +0.05 +0.05 +0.08 +0.04 +0.05 +0.05
C20:206 0.20 0.12 0.18 0.21 0.12 0.15 0.21 0.12 0.09 0.15
’ +0.05 +0.05 +0.07 +0.07 +0.06 +0.05 +0.08 +0.06 +0.04 +0.06
C20:306 0.09° 0.16® 0.08° 0.09° 0.17* 0.14% 0.12% 0.16* 0.12% 0.11®
’ +0.01 +0.02 +0.01 +0.02 +0.02 +0.01 +0.01 +0.02 +0.02 +0.01
C20:4n6 0.19" 0.35% 0.14° 0.13° 0.30® 0.28¢ 0.20% 0.23* 0.24%¢ 0.23%¢
’ +0.04 +0.06 +0.02 +0.02 +0.03 +0.04 +0.02 +0.06 +0.04 +0.02
SFA 36.84 37.00 37.58 38.62 37.79 37.31 37.27 37.39 37.50 37.36
+0.54 +0.49 +0.66 +0.78 +0.71 +0.52 +0.43 +053 +0.45 +0.51
USFA 63.16 62.38 62.42 61.38 62.21 62.69 62.73 63.22 62.50 63.64
+0.54 +0.47 +0.66 +0.78 +0.71 +0.52 +0.43 +53 +0.45 +0.51
MUFA 61.08 59.63 60.43 59.40 59.42 60.18 60.59 61.05 60.18 61.13
+0.69 +0.45 +0.74 +0.95 +0.85 +0.62 +0.59 +0.48 +0.45 +0.44
PUFA 2.07 2.76 572 1.98 278 0.13 2.14 2.17 231 2.51
+0.26 +0.30 +0.40 +0.28 +0.28 +0.12 +0.22 +0.21 +0.28 +0.34
1.66 1.56 1.62 1.55 1.58 1.62 1.63 1.68 1.61 1.68
F
MUFA/SFA (.04 +0.02 +0.05 +0.05 +0.05 +0.04 £0.03 +0.03 +0.03 +0.03
0.06 0.06 0.05 0.05 0.07 0.07 0,06 0.07 0.06 0.07
PUFA/SFA +0.21 x0.01 +0.01 +0.19 +0.21 =0.01 +0.13 +0.23 =0.28 +0.31
03 0.15 0.13 0.14 0.14 0.16 0.15 0.14 0.18 0.14 0.15
+0.02 +0.00 £0.02 +0.01 +0.02 +0.01 +0.01 +0.01 +0.01 +0.01
6 1.92 2.62 1.85 1.84 2.63 2.36 1.99 1.99 2.18 2.36
n +0.25 +0.30 +0.22 +0.26 +0.27 +0.25 +0.21 +0.21 +0.28 +0.33
16 13 12.96 20.36 13.58 13.16 17.54 15.74 14.30 11.76 16.56 16.13

+1.52 +1.90 +2.40 +1.46 +1.66 +1.52 +1.58 +1.69 +2.79 +2.65

**Means within the same row having the different superscript were significantly different (p<0.05).
“*MeanzSD.
*A, Abjin; B, Bosup; C, Cheggt; D, Dngsim; G, Guri; H, Hongduke; M, Moksim; S, Sulgit; U, Udoon; Y, Yangji.
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3o} =t n-6A19 A[HH4F¢] linoleic acid, arachidonic
acid @ linolenic acidZ} Y02 7REHAL ATk
A 22 FEAA, Z3Y, v T 2ol &
FHo] d=d 2 FolM palmitic acide FH|AEHEZ
LDL-ZH2H &S S/ A T4 48848 9aks

7AW, G5 7R st diAYE ST &
o] "o} GAETIAARE SElB Aol o] Fof
= 2# 12 oleic acid)e] 774 iR FoE ¥ HDL-F
|2HES 7141750 LDL-Z2828HE FEE 7AA7)
=d(Katan er ¢l 1994) LDL-Z8| 285 453 human
cardiovascular diseases®} 4307 2 HDL-ZFYLHE0]
human cardiovascular diseases®] WAJ&+= wije] A
g Ao) 434 AtHKwiterovich, 1997).
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R 2,205~3713. Ocalig %4—.49& U:I E3] ‘:/“, A
L %21 o7t ohE RRlEw vlasly foj3oE ¥
o2 JePdthp<0.05). THAHE FFL 3886
~4469 mg/100g TELE 1089 FAA EAFA7} 79
Aoz 71 w3 TFY 2 ‘:‘:‘47} o2 H-9)9k 1]
WEt FoHoz 7 e Aog FAHTHp<0.05).
M 2 B84 Zebal ol ‘RIOWE Bodg fo
Al Apol7} glolont & Fehdll ke e, 54 9 A
AEA7Y 7B =43 54 2 AEESTF P 2 A
o2 YEPGTHp<0.05) % F¥o] S FrEopv]mqty
29 Hopdg uwdt A9 wE 29| glutamate®} alanine
gako] 242} 275.99~536.04 mg/100g, 130.63~175.23 mg/
100go.2 71 w2 £F0] 1 U2 2 arginine(7.00
~10.49 mg/100g), phenylalanine(4.70~13.88 mg/100g), leucine
(5.98~10.26 mg/100g) 0.2 YEFSITE 298 adenine
diphosphate(ADP) 32 #2139 x}o)7} gl 2log U
ERg 2 v (p>0.05), Adenine mono phosphate(AMP)= E.A4
7 24 oo BT 1.09%2 T2 Rt 3o
2 712 &4 JERETHp<0.05). Inosine monophosphate
(IMPyE 357 2 5971 42 30.04, 33.44%2 T}
2 29Hr) goHo g 71 Bhom(p<0.05), inosine
e By, 35 2 SERVE 44 6.19, 6.25, 6.28%
2 7F B9ty whHoll hypoxanthine® 4.27%91 48] %-$]
A 7P A WERTHp<0.05). 11 55 AMEH-o] F-
A At 24E 248 Z3 Clen7, C20:3n6,
C20:4n6S A 93 F-4E At AL folHog Aol

o
2]

7t P Fleg EHENTHp>0.05).
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