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SAE 2 AFAA

B AT AgE FAFS ASEE 9 HS7 e met AASE d-EAE ol §
skl om, FAFo] Ftdol] =2t P Wy oot =5 & AE F9| 500g=
AF et A& ofo]lxub o) AP FEUTH ST AFHNA A HAH
SHEBAAI E48 20099 625EH 20113 12¥€74A] =8 3¢ OA A8 82,1UFE
o] &3t o™

, AR O F 3BFE EASAH. AASEE S Group A(25~36719),

F TR stgom, vSIEREE 74 A YR
H1§7)7k T1=3~670¥%, T2=7~107/1€%, T3=11~1471¥%)
H| 572t T4=3~671 €5, T5=7~1071¥ %, T6=11~1471 € &), Group C(Hl&7|Zk:
¥, T8=7~107/12 %, T9=11~14/1 L) E dto] AFL HA A

pH

ot

59 pHE 10gel /5 100nlS 7135 =7
seiki, Ace, Japan)= 7000rpm°.= 30
Mettler-tolede, Ltd, UK)E =73ttt
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< 3kA1Z1 - Spectro
JX-777, Color Techno. System Co., japan)%=
)

s, ol
Zde ﬁ#%%%m%éé4%}ﬂfhmalmaﬁﬁﬂﬂllaib§w. Uehdth (L=

Ay
HE, a=HAE, b= )

7 a4

g0 wHSA
del

Colormeter(M

"
”Nm

o o

B8 (Water holding capacity)

Hedge JdARYHS ol &5t #49 Al® 05+0.05g
filter@o]l Y31 80C water-batholl 231 2083+ 71
filter S YAEE|H HFol 23 2000rpmollA 10&
G AEE 7HEA AIEFA HIEE FAZTL

r:‘—‘r_?lﬂ

ERER

4552 (Drip loss)

(3

SAELL 2em FAG 5 SElol=E AF(TYE 100s5g) 0= AT
Polypropylene bagoll @il Z-&x2Aste] 4T WAILAA 24413 BHastHA T4
= #Ee A4S 2R FAME(%)E S8

}11
it v

o

)= )=
A U] R FA]

S8, w2 g S 8(%)S AOACHH (1980)0l whet =A%},
R

NS 3em FA 98 FolxE UY(FH 150:5g 0% HYI
Polypropylene bagell 2 Aste] 70C water-bathell @il 40&3F 71E s
3023 WA F, THE FAE 275 FARIE(%) 2 83

b
Ot

5
Y2 AF
& A

)

A2 (Shear force test)

NEE 70C water-batholl ¥l 4023t 7F4E $ 30E3F WIAZ F AIEE 7hHExX
MExzolE 2tz 12x1em7t HEE Ad3te] Rheo meter(Model Compac-100, SUN
SCIENTIFIC Co., LTD.)¢] Shearing, Cutting TestZ Max weight& 33Tt A
Z 2732 RDS[Rheology Data System) Ver 2.01= ©]83%t}h Table Speedi
110mm/min, Graph Interval-> 20msec, Load cell(max)© 10kge] == 3t}

B
=
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=
AMZS EAAZI Z Chloroform¥} MethanolS 2:12 &3%3t Folch solution 12m{=

tubeoll 7t F 4ToA 24AZHE}F FART 7)ol 33k SFFE 10mE M7
2 E Foll AAESE I AAESNR A=) S5 (Lower phase)E FAPIE

o] &5t Fsk] Hood koA 4= o Folch solution©] €3] doprtes 3 &,
E3e AEoA 0.1mE FH 3] O-phthaldehyde reagent
2n¢ Conc. H;S0; 1mb= H7FgE & 2 £3ste] 104 § SpectrophotometerE ©]-8-3t]
530nmoll A T ABIHEFFE)E ST FEFFALS Cholesterol  standard  stock
solution= 10, 20, 30, 40, 50m¢} glacial acetic acid 40, 30, 20, 10, Om¢¥} E3tate] 942}
22 34 e A FREE ST Tl IAHe 7RI 225 ogte] 4
o]zl Foll glacial acetic acid@7H¥ A ul45 FallE #hel total lipid weight(ng)<
FAFI, I @ A ASFARE UH cholesterol 3Hd(mg/100g, dry wt)S E41gHo}

glacial acetic acid 1ml-& ¥l

F a9y
FdE HEP} vpER-0pE o] Aol gitt, supEeo] ul$ BTh, $4(1-§40]
A% BUS, 5R0l A FAR, ZIULZIY) A% T, 5232

=1}
u) ¢ $ETh, S5 (1 FPSES oI, 54 % DFD%olthS 1578 59 HEz 71
A

0]’*91 A4 Lojxl AF= SAS(9.1)E ©]83t Duncan's hadA <= B3l 5%
Zol A A2 Tre] Fol e AESHATh

G5 BFol wom = s} e e ZJZMW% a5 ASH B AZ fA
%, 78 C= A% B W AT A, FATTAA
g Uehiglon, 1% BAA g $5F $3E Eh




Table 1. AFEH] W gh9-hao] 534

A7H(82,194°F)

Items ”Group
A B C
A7 (mm) 11.284+4.39¢ 12.014+4.70° 12.92+5.22°
SAEHE A (em?) 78.7948.94¢ 80.2949.31° 81.6149.49°
EAF(kg) 326.88+30.83¢ 336.90£33.33" 340.24+33.80°
DAL= 4.09+1.88¢ 4.1741.88" 4.21+1.91°
oppdy 1.46+0.50° 1.454+0.50" 1.50£0.50°
VEATF 2.20£0.97° 2.15+0.97" 2.1840.98°
VTG 1.67+0.61° 1.75+0.63" 1.84+0.66°

abe 7k AP Y A2 U2 v Zals

979l 2Fo] 7} 91 (p<0.05).

DGroup A, 25~36719; Group B, 37~507§€%; Group C, 51~64719%

DEARES AR FAREARN SRWAIE £
VEATE 1T e =0, 1+ =1, 1% =2, 25w=3, 3%5w=
VEFSH ATH=L BEH=2, C5H

2009 6€HE 20119 12€71A] AFodA =59 ¢S
AHsdEo] e HS&I|EE 243 A3NTable 2), 5

Ao g M AL s UEAeH, T13 T2 AYst
H|&7]7ko] ATE %Zl%*%f/ﬂﬂ —ﬂo%’iﬂr TAT ‘?i/‘—ﬂoﬂfﬂ

6}% %‘EJ% UrEMJ AT EA T A= T9o] Fod o =
ylom, 1 9 AgFode TIoA ThE Z4E F93 FFoA =AFo
e AES UetAth SHAIREAAE T9, T, T7¢] ooz H&
Uellglen, T1, T5, T27F #8Fog e Fxog Yehfdrh. 227t
T8, T9, T77} ¥ A o2 714 Yo 2 Jeuygod, T, T4, T1, T3
o8 3% FES et $259 oﬂA + T27F oA ® 71 &
Ueb e, Tert o8 o g 7 e FFo 2 YJellidth. yUmA] AHglTtol
ME AR 235 el SEFsadAe T9°] Aoz 7V &
Uetdiglon, T27F feldoz 71 vhe 38 el ARS-E3o] 718
SF5gol fFrodezE =4 JUewoen, 7 OFEE AduRd v&7|gto] 7}
21 T9, T6, T30l A th2 ATl Hld] FoHo=z 2 FF& YeRTh

:{o
S U R - T < e I =
duodo fr ot & rr me N TN du

ol

B
=
Fln
ﬂ




Table 2. AFdEol] whe hg-9kAxo] N5717 a3 d9H(82,194F)

Group
Items A B C
T1 T2 T3 T4 T5 T6 T7 T8 T9

! 11.20  11.18 11.58 | 11.82 12.00 12.29 @ 12.63 12.86  13.38
+4.38"  +4.36" +£4.45%° 0 +4.54"  +4.69° +4.88  £506° £5.15° +5.49°

7755 7891  79.97 © 79.38  80.42 81.25 = 80.78  81.69  82.55
+8.57°  +£8.85" +9.337 | £9.008 4+9.34° £9.54°  £9.14% +9.53° +9.76°

323.16+ 326.44%+ 332.00% 334.48%+ 336.71%x 340.21% 338.00% 339.68% 344.12%

ol
N
ol

ofr
>,
5
rg Hn
)

X

— 3 =
=AE 30.12"  30.48%8  31.66" @ 32.82¢ 33.17% 33.91" 33.57° 33.45" 34.34
. 4.13 4.03 4.15 4.18 4.12 4.23 4.21 4.17 4.26
TUAME 7000 41860 41899 +187%0 41870 +1.90% +1.93% +1.90%¢ +1.89°
A 1.45 1.47 1.44 1.45 1.47 1.45 1.49 1.51 1.50
=T +0.50°  £0.50° +0.50°  +0.50° £0.50° £0.50° @ +£0.50° +0.50* +0.50
Ne gz 2.17 2.23 2.16 2.15 2.18 2.13 2.18 2.20 2.16
TTEeM 4098 40960 4+0.98 ¢ +0.96% +0.97" +0.98% | +0.99" +0.98® +0.97%
ome— 168 1.66 1.68 1.74 1.75 1.77 1.81 1.83 1.88
I‘F%]:'o‘\ﬂ

+0.61° +0.61" £0.61°  £0.63 +0.64° +0.64°  +0.65" £0.66" +0.68?

abedeleahl 7k )t ) A2 O mEExhs £949 Zol7t & (p<0.05).

*Group A(H]&717k T1=3~6719%, T2=7~1071¥%, T3=11~14712%)

Group B(H]&7)7F: T4=3~671€¥%, T5=7~107}¥%, T6=11~1471¥%)

Group C(ﬂl%ﬂ 7 T7=3~6719%, T8=7~10/1€=, T9=11~14712)
A7

A4S FAEEER7H 5%{*@71%01] =

”%ﬂ%—:. 1++%§L 0, I'5H#=1, 15H=2, 257=3, 357=
VgeE ASH=L BeE=2 Cou=3

Abs Rl e Feda] IR 9 SASA(Table 3)2 AvEHA £79
oA 2F A7F 1F Bk IF Coll HlE folHoer w2 dFS vUrien, &
WAy 3R] FFoAE 18 7 AR SAS F£F2S YERT A
ANE 1F AZF 3% B Coll HlE A W £EE JERUTH

SAEA F BREHME F 7 2Fo]7t YA oW, pHAAlAE 18 AV} 18 B} Coll

Hlef o2 oz v ?%% el o, 50 = 215 AZF 1% B9 Coll Hl3|
FolFog B FFES YET 39, 719 Hy dagoMEe 153 f93<l
Zpol 7k ERH A okt
S =2 e = Lol s 27 2po) S YehR] dgton AT =

aBol M 1F AZE 1F B CRU ROAOR 2o £EL YT £3 FAEE
UrE‘rHJ— b= 15 AZF 15 B Coll W] fojH o2 2 & :
, TS5 W EZY2HE FFoAE 18 AZF1F B 1F Col vldl folFo=w
FES UER It

fir ot
rlo (g

oo
r 0
o
k)
A
N
>
N
)
s
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Table 3. AF-gEel] wWE &H9-9hae] AR 9 254 (33F
Items Group”
A B C

T 68.84+2.35° 67.1243.26" 67.27+3.69°

b E(%) chalzl 23.84+1.66 23.6741.59 23.5742.01
A 7.00£2.50 8.3743.57 8.5643.99

S 0.8340.20 0.8620.12 0.8640.18

HEE(%) 54.5143.72 53.7743.83 53.68+6.47

pH 5.4940.12 5.54+0.11% 5.56£0.11%

FHE4 FHEEE(%) 4.04£1.27° 3.15+1.44° 2.67+£1.47°
7YEH(%) 25.14+4.84 23.83+2.67 24.5042.94

A (kg) 2.36+0.83 2.34+1.39 2.41+1.35

L 37.91+3.23 38.1944.54 37.954+2.80

52 a 20.15+2.72* 19.18+2.71° 18.1941.98°

b 11.134+2.66° 9.7642.61° 9.42+1.64
Cholesterol (mg/100g) 86.36+27.73° 61.93422.35" 62.42423.20°
5 2.7440.99 2.9741.11 2.96£1.00

DI A 3.2840.51 3.3520.41 3.36+0.37
e 227 3.2240.37 3.1740.60 3.0520.64
HEAY 3.1640.33 3.0440.48 3.1840.32

wbe 2t A2 ) A2 TR wgl2Ae fol 49l Aol7t A8(p<0.06).

DGroup A, 25~36718%; Group B, 37~5071€3; Group C, 51~64718%
2 L= HE a=AAE h=3FAT

=vlEedo] Al gl 5=rHEo] uj$- Wtk
D1=gAo] mjg- Fwsir}, 5=540] uj$- oFH Aol
5)1 Zz]ﬂo] UH‘I“ 14'331:} 5= 1;51 1_] HO 0"0]—12]—
91=A18 PSESo|t}, 5=413F DFDSo|th

AbgE o] mE kA v dWtAE 2 SEEAHS E47%
(Table 4.), YA EollA —’Fl"f:9l S T30l A E‘r—E— Aol s 79
Ehom, TsolA 71 4 w AdlA = HIF7]3tel
T FFel = }3}1‘5 7§5} ] UrE}lHS?iEEﬂ, O% BAAAM= A
@otth R, OF CollM= mIF7IRbo]l S7tE s s #FHe

e YERAAH 1 Fof oAM= T57F w8 AZ7t=el vls] 214
‘Ft% et e, T304 g& Az 5ol v} Fozoz o
who H]57I3to] S7bdE Aol o] Fastlon, Iu BolA
Holx] &ttt ColM= Ao diFol S7hshe= 7
UERigle 1 9] @Ay} 3 Ee] gell A= Avke W) Qiglen, 44 o
23.05~24.99%, 32 0.76~0.91%° +*E3R T
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454 F BEgelAE Fold Folt gglou B A TE W T30l
Fe FES Btk pHAME 1§ Co 7% T8l A e Hel 75
folHow Btor, 0% A TV} e TS vls) felHow e
FES VBRIt $FEMAE T37h e A TEC) vs) R0z Egton,

§ B O ColA ARYSl TUET AREU) BLAE ATE ek

S
3
ok

fir
S
o

m
=
iuj
£
_Q.
r_>|i
U
8 o
2
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flr
>
_qo
OE
Ye,
R
Ho
N
r\l
=2
k=)
|
o
oot
fllo

b}E}LHXl IOUr T6°ﬂ/ﬂ E}E A= Oﬂ H’SH FolHor w2 FEoen,
T3, T5 28] ToolA & A7l Bls] fFojdoz 2 7.%34% UERA AT

SN HEE el E LitollAs 15 A9 T37F & *
2 ES FES WEHHSZ*AP—U% OE AgFEoAe fA
= oAM= D5 A T37F & A=l vlsf Foldoz w2
= ‘/}E}Lﬁ‘ﬁifﬂ, O% Al AP el IF B IF Co A sl Bl
How 2o AnZ JehE AFFS Rt FNEE JERE oA s 18
A9 T37} & Ae7=0l vls) Foldeo= w3hon, O ATsdads A=
FAEE AaE Ve AT

o5 W T2 =EE FFAE T37F o2 AT HiE fFoHeg w3ton,
T57F & A FEdl vl foldos e 2d3s yehyith

FATE IF AdAE A BEFE HolA @stey IF

Bt 5 CollAe HIS7IZke] S7tds S7lste Bl SA A= Tio]

=
1
il
i
o
=
r{r

& HgTEel &l oo ® wskon, T37F b& AHEFEo Hld] fo|do=
v A3E Yepddth $H, 2AA = Tert T2 A5 vld] o=
=9koH, T3, T4, T5 18l ToA Tr& A TS0l Hl&) ¢ &5 Uehfith
SEAAAE Teot T7o04 th2 AgTEol va] Fo)dox #3on, T4oA o2
e FEo) vlE) fogHoz o AE el Y




Table 4. AF-gEel wWE 9-9hae] HIS7IZPE AN 2 S254(33F
YGroup
Items A B C
T1 T2 T3 T4 T5 T6 T7 T8 T9
e 66.73  70.33  71.31 | 69.02 6375  68.09 @ 68.60  67.69  65.64
= +1.87%  £0.92°  £0.29°  £1.08% £2.39° £359%  £2560 3577 £4.34%
— 2371 2327 2499 | 2399 2433 2305 @ 2371 2328 2364
coe £0.75  £1.74 4217 £141  4£233  £151 0 4330  £048  £0.75
A 866 ~ 564 440 657 ~ 1L1l 794 758 819 - 973
+1.74% £252¢0  £0.01¢  £0.97°¢  £3.15* +4.50% £2.51% 44114 4,930
g 0.90 0.76 0.77 0.89 0.81 0.86 0.85 0.91 0.84
™ £0.24 4018 4010 @ +0.13  £0.07  +0.12 . +0.14  +020  +0.21
W% 55.83  52.62 5817 | 5299 5312  54.68 @ 52.84 5418  53.66
£3.46  £2.04  £323 | £318 4526  £371 | 4572  £10.35 £2.48
. 5.46 5.55 5.34 5.56 5.47 5.57 5.60 5.61 5.48
P £0.10°  £0.12%  £0.02° | £0.08°  +0.15°  £0.04* | £0.07* £0.07* £0.13
o %) 4.82 3.06 5.11 3.81 2.57 2.80 3.17 2.61 2.07
sy U 41500 4025 2058 £1.62%° #0510 £1.25°  £2.06°  £1.03 063
AAH %) 26.63  26.38 2525 | 2316 2240 2361 | 2542 2431  23.72
+484  £159  £1.28 | +4.25  +340 4287 | 4365 £2.63  £2.44
4G (ke) 2.42 2.71 1.68 2.01 1.57 3.17 2.75 2.77 1.82
e 10.85"  £0.88°  +0.21°  £0.59* £0.61°  £1.83 | £1.74°  £1.31%  40.60°
L 37.67  37.66  41.66 | 38.69 3752 3749 | 3842 3758  371.76
+3.61°  £2.34>  £1.84* | +343° 4513 506"  £2.53°  £1.59°  £3.68°
o) 21.00 1809 2220 | 1961 1836 1971 = 1755 1916 1810
e 4 4091® 41879 4091* 288" 41769 +2.88° 4168 42550 +1.52¢
) 1077 1017 14.02 : 10.01  19.85  10.08 9.07 10.22 9.16
+3.23°  +1.36° +£1.62* @ +2.68" +£1.90° £3.13" @ +152° £2.24> £0.94°
Cholesterol 7179 7648 13566 @ 7610  47.41 igziigbc 5063 5734 7850
(mg/100g) +10.01% £18.47 +£13.98* i £22.72 +£17.52¢ f +23.607 £14.86%¢ £20.46°
g 3.29 2'091)‘ 1.83 2.71 . 3.45 3.21 . 2.62 3.00 X 3.27
+0.84*  £0.70%  £0.29° | £0.99%  +0.98° £1.23% £0.79  +1.02® +£1.11°
o g 3.58 3.09 2.83 3.29 3.20 3.50 3.38 3.32 3.38
g 051N 044" £029° | 40440 0.26% £043°  +0.42° 034" 40.36”
TR e 321 3.23 3.00 2.97 3.05 3.63 3.12 3.18 2.88
40500 £0.26° £0.01° 0 £0.60°  £0.50°  £0.38% | £0.77®  +0.46°  40.65°
oege) 325 3.05 3.00 2.85 3.05 3.38 3.27 3.18 3.08
T 40347 +0.350  £0.01% 0 +0.52°  £0.28°  +0.38*  £0.33¢  £0.25°  +0.34%
UGroup A(H]S717E T1=3~6719%, T2=7~1071¥%, T3=11~14/1¥%)
Group B(H|&717k: T4=3~67124, T5=7~1071¥%, T6=11~1471€%)
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B Aol AT A=l fﬂf‘f} A4S SAS@9.2Package/PC(SAS,2009)2] PROC
Means< Ab-&3sle] dlolg QoF 2 Az A9l /\59} /\}0%%19] 2= 747(4?&31,
PROC GLM% o] &8t EAHEAS AAFC
TEHA LAY FARAAARES p<0.055F
Pearson’ correlation coefficientS ©]-83}<] s DA TE
T3 FoAS AFstAon, A dE I ERk3lge S8l tigh Y-S dotr A
PROC REGY ©]&3sto @3 A &S A

WA AR A A
3 A}

1. Har]o|gAet FSNFHEIN Y 5T Y dA=

Table 1. Beef traceablity's birthday and register lineage's birthday rate of concordance

Division Agreement Disagreement Total
000" (%) 1,864 221 2,085
Rate(%) 89.40 10.60 100
002”( ) 992 76 1,068
(200936922 o]%) (73) (0) (73)
Rate(%) 92.88 7.12 100
Total(F) 2856 297 3,153
Rate(%) 90.58 9.42 100

000 ¢ #azlolHAl AAl A 2k FAE Y002 HaslolHAl AA F b A

A 3]
Al AR A
2 YA &0
™ 20099 6¥ 22¢
A 259 AF=7}
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Table 2. Means, minimum and maximum values for carcass grade factors and price of Hanwoo cow

Trait N Mean£SD" SE” CV Min”  Max)
Backfat thickness(mm) 290,716 12.8245.66 0.01 4412 1 75
Loin—eye area(cr) 290,716 79.27+11.37 0.02 14.34 1 196
Carcass weight(kg) 290,716 330.24446.54 0.09 14.09 130 628
Marbling score” 290,716 4,0841.97 0.00 48.35 1 9
Meat color” 290,716 5.0240.45 0.00 9.00 1 7
Fat color” 290,716 3.13+0.46 0.00 14.60 1 7
Texture” 290,716 1.58+0.5 0.00 31.45 1 3
Skeletal maturity'” 290,716 5.95+1.86 0.00 31.29 1 9
Yield grade'” 290,716 1.9440.64 0.00 32.98 1 3
Quality grade'” 290,716 3.3741.04 0.00 31.02 1 5
Carcass unit price™” 103,684 11,173.93+3,338.7 1037 29.88 2700 28,890

YSD is standard deviation of the means. 2SE is standard error of the means. *'CV;coefficient of variation. “Min :minimum.
YMax: maximum. “Marbling score : 1=devoid, 9=very abundant. “Meat color : 1=bright red, 7=dark red.

®Fat color; 1=White, 7=yellowish. “Texture : 1=very fine, 3=very course. '“Skeletal maturity : 1=youthful,
9=mature. 'VYield grade : A=1, B=2, C=3. YQuality grade : 1'* =1, 17=2, 1=3, 2=4, 3=5. “Carcass unit price
. won/kg carcass.

Table 3. Means, minimum and maximum values for carcass grading factors among the samples

Trait N MeanSD" SE VY Min" Max”’
Backfat thickness(mm) 2,856 13.0640.1 0.10 42.29 3 44
Loin—eye area(cr) 2,856 82.67+0.21 0.21 13.34 32 126
Carcass weight(kg) 2,856 345.2140.83 0.83 12.79 168 515
Marbling score® 2,856 4.27£0.04 0.04 47.06 1 9
Meat color” 2,856 510.01 0.01 9.33 2 7
Fat color® 2,856 3.1140.01 0.01 13.22 2 7
Texture” 2,856 1.5440.01 0.01 32.33 1 3
Skeletal maturity™”’ 2,856 6.4340.03 0.03 21.01 4 9
Yield grade” 2,856 1.88+0.01 0.01 35.66 1 3
Quality grade'” 2,856 3.2740.02 0.02 33.07 1 5

712 Refer to Table 2.7
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AaT= 64302 0487 =371 ¢ FYPHNY, SHTFS 1.882 0.6WHE SF
Aol -4 Jon, $HF5FE 017F §do] A4 YElT (p<0.05)
= &

3. 44 =4 physical age ¢ chronical age YX& FA}

Table 4. Coidentity degree of skeletal maturity and biological age

Skeletal maturity"’ N Month? RMSEY F Value” Pr>F
4 317 42.3410.3 0.58
5 379 49.2411.0° 0.57
6 624 56.0+11.5¢ 0.46
7 1030 63.8412.6° 0.39 012.63 <0001
8 295 77.2414.9° 0.83
9 211 87.6£19.1% 1.32

10Skeletal maturity : 1=youthful, 9=mature.

*T Means2S.D. with the same letter are not significantly different(p<0.05).

PMonth means rearing months. RMSE” is the square root of the variance

YF—Value is ratio of the treatment mean square and the experimental error mean square.

A Ert S7He whet 73] ARS o] f£93 ApolE Holw Frista it
Aax Ao AFS 23S Nod~No5S 6.9712, No5~No6S 6.871Y, Nob~
072 7.871<¥, No7~No82 13.47§¥, No8~No92 1047} € Z Nod~No87MA = 7}
Holth No8~No9elA+= Zad 3tATH No8~No9T-7hol| Ao Ab&7]dH
807N ol A7 LR Qs WA EAS 7HX7F FHE F ZEjE A
Zo g2 ATdHET g Ak gho] Uil wel ARSdE ol AR AAE=
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Table 5. Skeletal maturity and rearing moth rate of concordance
Skeletal maturity1>

Items skeletal skeletal maturity
4 D 6 7 8 9 total maturity mean sd
Heads() 317 379 624 1,030 295 211 2,856 6.4 1.35
concord heads('F) 92 46 156 213 154 140 801 7.1 1.43

concord rate 29.02 1214 25 20.68 52.2 66.35 28.05

DSkeletal maturity : 1=youthful, 9=mature.
#rearing month 1=1~15, 2=16~25, 3=26~31, 4=32-37,5=38—41,6=42-50, 7=51-59, 8=60-79, 9 =80>=.




AANSEHE 19995 AEATEARAHEY dass FEVISE Ay ddd
gdstel #AdE A SAHZI vlas)] Bkt dAe] dx&o] 28.05%F el
won, A2 &g oy UdE A= AAHE dszo fold Aolrt AdevtE
A3 A3 95%2 AT A 313 -0.71694 A3 -0.63112] WHE YEFGT
Ron, AAE AsEe dFEdH e 55 Aolo g BHTA7F -0.6740196 =
oA = AlFFIE oyl glo] 7S] e He] VErt =3 @ XgE
A Aoz Yyt ddEEe AS5EFES Tabledd HuIHH AK5E
Nod4~No7F3toll Al HAgk B+ 11927049, HuojgkolA 57570€ W& Aol& Ho

a0 GpgEt ASRF TL T 89 o

O AxXxe AYAdrE R #A(1999d128 - SAETFAHLT)

AEE

W5 No.1 No.2 No.3 No.4 No.b5 No.6 No.7 No.8 No.9
Ay | 14704 15 ~ 26 ~ 32 ~ 38 ~ 42 ~ 51 ~ 60~ 8071<
o o] 3} 25704 | 311 | 37AL | 4109 | 50702 | 5970 | 797 o] A}

Fig 1. Distribution chart of rearing months by skeletal maturity

40

30

20

T T T T LI e e e e
20 30 40 50 60 70 80 80 100 1o 120 130 140 150 160 170 180

MOMN_TERN

6 — — g — G

NPT eE 882N 455 Nob, No79| =57t A 9] 58%AA sk glom A<
= Noo7t 748 A2 Est5E Uehal Ut

Rearing months




4. =59 SIFBHHF8RAA FAAA

Table 6. Simple correlation coefficient between skeletal maturity and carcass grade factors

Trait Skeletal maturity Trait Skeletal maturity
Backfat thickness(mm) 0.13" Texture® 0.317
Loin—eye area(cr) 0.03 Yield grade” 0.07"
Carcass weight(kg) -0.27 Quality grade® 0.27*
Marbling score” —0.06 Calving number” 0.40"
Meat color” 0.13”

Fat color” 0.10"

DMarbling score : 1=devoid, 9=very abundant.”Meat color : 1=bright red, 7=dark red. *Fat color; 1=White, 7=yellowish.
DTexture : 1=very fine, 3=very course.”Yield grade : A=1, B=2, C=3. “Quality grade : 17" =1, 17=2, 1=3, 2=4, 3=5.
DCalving number mean giving birth to a calf number ™ p<0.01." p<0.05

TATHEA, S, A, 2247, SF5H, FETE, ARkl Ao FRBAE AN
EASH SHAEE rslE FaBATE /AT $¥SEE 007 ¥ B+ WA=
EAEAoH, §470 FARAE 0272 A&5=rt S gt fdo] BoljAE A
o7 EMHATG

5. A&dFo] B U PSR BE

Table 7. Marbling score of register lineage rate by Rearing month

Marbling Rearing month”’

score’ |56 [7[8]9l1o]11]12]13[14[15]16]17[18]19]20[21]22] Mean
1 (3 15 7 9 6 4 7 4 8 8 6 3 3 6 . 16 5 10 67
2 20 7 11 12 12 15 19 14 15 18 24 14 8 26 9 12 18 21 151
3 15 14 15 16 19 16 13 16 20 17 20 19 19 6 9 16 14 28 165
4 5 9 13 20 17 22 25 21 17 20 19 28 31 11 29 32 23 17 200
5 10 8 11 10 17 15 15 15 16 15 12 15 13 13 6 4 18 3 137
6 . 17 16 16 14 9 18 14 13 11 9 14 19 35 20 9 17 140
7 |1011 7 8 6 7 6 9 6 5 5 6 6 11 9 . . 3 68
8 |5 138 6 5 5 4 1 3 4 2 3 5 2 3 . 14 . 43
9 1412 3 1 3 2 3 1 2 1 1 2 6 . . . . 30

sum rate {100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

heads(’F) | 20 100 161 237 295 311 308 268 282 293 205 155 64 47 34 25 22 29

DMarbling score : 1=devoid, 9=very abundant.
YRearing month : 5=<=24, 5=25~29, 6=30~34, 7=35~39.... ...22=110>=,




Fig 2. Marbling score and Rearing month plot
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Table 8. Carcass grade factors of hanwoo cow by skeletal maturity

Trait Skeletal maturity”

1 [ 2 [ 3] 4 ] 5 [ 6 [ 7 ] 8 | 9 [Mean|Rsem?] p>f
Heads 214 7419 28,794 35,703 39,915 49,840 74,195 24,801 29,835 32,302 — <0001
Occurrence(%) 007 255 990 1228 1373 17.14 2552 853 1026 11  — <0001

Backfat thickness(mm) 7.2 10.56% 11.29" 11.96° 12.39% 12.71¢ 13.37° 13.81° 14.48 12.82 557 <0001
Loin—eye area(c) 50785 74.060 76.92¢ 78.85° 79.78" 80.29" 81.22¢ 79.62° 75.98" 79.27 11.18 <0001
Carcass weight(kg) ~ 202.36" 302.89° 319.01¢ 330.16" 335.85% 337.71* 338.9* 327.37° 309.72 330.24 45.23 <0001

Marbling score® 1.61¢  356° 393" 41*  416° 4160 417°  4.16* 3.81° 4.08 1.96 <0001
Meat color” 488" 488" 49" 494° 498 501 506 509 515 502 045 <0001
Fat color® 3.02¢ 301" 3.04¢% 3067 307 309 312 325 3.39° 313 044 <0001
Texture” 199 1.5*  1.5° 147" 146° 147 151 1.97% 199 158 046 <0001
Yield grade® 251%  1.92%¢ 1.84% 1.87¢ 1.89% 1.91¢ 195 202¢ 215 1.94 0.63 <0001
Quality grade” 465° 348" 327¢ 318 315 316" 316" 4.06® 423 337 097 <0001

AD Means+S.D. with the same letter are not significantly differ in the same row(p<0.05)

DSkeletal maturity © 1=youthful, 9=mature. RMSE? is the square root of the variance.

YF—Value is ratio of the treatment mean square and the experimental error mean square

YMarbling score : 1=devoid, 9=very abundant. *Meat color : 1=bright red, 7=dark red.

9Fat color; 1=White, 7=yellowish. " Texture : 1=very fine, 3=very course. *'Yield grade : A=1, B=2, C=3.
Quality grade : 17 =1, 17=2, 1=3, 2=4, 3=5.

B
1
Ho
Rt




o

2011950 5534 oA wWo] =3 PEHEA FALE v st F7t
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UERE T (p<0.05) E3F §35F(Yield grade : A=1, B=2, C=3) &% No3olA 74
A UEhda e, Ui ogAY volrt e EAle &

ol ¢ie Yo7t FUHE wEt S¥E5Ee FoH R FUMtE Sawyers
(2004)8] Ao} thE Agko] YEWT SAAA Y AN EE =¥ SR F1t
A o] FohE Moon 5(2006)2] 239} X5kt

Table 9. Carcass grade factors of register lineage cow by rearing month (A TA5H0%1e] E4)

Trait Rearing month®

2 [ 3 ] 4 [ 5 [ 6 [ 7 1 8 [ 9 [ Mean [Rsem”] p>f
Heads 1 43 172 143 512 561 1048 376 357 - <0001
Occurrence(%) 004 151 602 501 1793 1964 3669 1317 1250 -  <.0001

Backfat thickness(mm) 11.00° 10.53% 1215 12.04* 12.46* 1272 1326 14.93* 13.06 1043 <.0001
Loin—eye area(cr) 50.00°  72.19%  84.00* 8L84* 82.69" 82.09° 83.24° 82.92* 8267 806 <.0001
Carcass weight (kg) 193.00° 297.23° 340.41% 336.16"™ 346.85° 349.18* 347.59* 341.99® 34521 4523 <.0001

Marbling score” 1.000  381*  547* 4440 4320 422 409 421° 427 198 <0001
Meat color” 6.00° 4.9 487" 494 5000 498 504> 502 500 046 <.0001
Fat color® 5000 326> 314> 312> 307 305> 311 321 311 040 <.0001
Texture” 2.00°  1.65% 1.29° 1.48% 145" 144> 160%™ 1.82% 154 048 <.0001
Yield grade® 3000 195> 184> 181> 181" 183 189" 203 188 066 <.0001
Quality grade” 5.00°  344® 253 306* 311% 3.14* 338 377 327 104 <.0001

179 Refer to Table10. “rearing month 1=1~15, 2=16~25, 3=26~31, 4=32—37,5=38—41,6=42-50, 7=51-59, 8=60—79, 9 =80>=.

dEos5e] AAsdR
chronical age”7]|F2. 2 & :
Table8ol M= d< = No7ol 7} @2 Z3HFE WEIl oY Tabled:= 60~797H4 %
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A, sAERE, =AS, SuA, §4, A8, =247, §%ea, 53
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Table 10. Marbling score rate of register lineage by the term of fattening after breeding

Marbling Fatting month?

score |01 23456 78] 9]10]11]12][Mem
1 5 11 6 7 6 5 6 . 5 6 3 25 . 7
2 11 13 19 14 15 14 21 13 16 19 . . . 15
3 17 14 17 17 18 19 12 20 26 19 33 25 . 17
4 25 21 20 22 24 17 21 20 26 13 . . . 21
5 12 15 14 14 14 15 6 13 21 6 . . 100 14
6 16 12 14 15 11 14 22 15 5 19 33 5 . 14
7 3 8 7 5 6 7 10 8 . 6
8 1 3 2 4 4 6 1 8 . 13
9 2 1 2 2 . S

sum rate | 100 100 100 100 100 100 100 100 100 100 100 100 100

heads(‘¥) | 75 175 689 744 397 118 77 40 19 16 3 4 1

DMarbling score © 1=devoid, 9=very abundant.
YFatting month mean Term of fatten up after breeding 0=<5, 1=5~9, 2=10~14, 3=15~19....12=60>=,

S4F 07t B E S AT Wste 983 d'lo]l YEhAl ¥ Tk W
A E4F F H§7)k3 9 FojEe] FIAFE 0.0422 UHA eI o] &4 &
HS7]17he A5 983 A2 SUHAS PG Xl 3o A& & F UTh
8. AxtolutE $d @ SFBFAASY B
Table 11. Distribution of quality grade with parity numbers of Hanwoo cows.
) Parity number”
ety gade 77T T3 [ 4 | 5 | 6 | 7 | Mem
1 6.08 4.11 3.53 2.35 1.75 . . 6.55
2 19.32 18.2 13.01 5.16 5.26 . . 16.81
3 33.78 34.54 35.69 28.17 15.79 9.09 . 32
4 30.95 32.04 36.25 39.44 42.11 27.27 . 32.53
5 9.86 11.1 11.52 24.88 35.09 63.64 100 12.11
Sum of rate 100 100 100 100 100 100 100 100
Rearing month Mean | 55.72 61.20 67.45 76.52 88.49  104.27 86 63.16
Marbling Mean 4.28 4.20 4.07 3.70 3.74 3.27 3.00 4,13
Heads () 740 802 538 213 57 11 1 337

Quality grade : 1** =1, 1*=2, 1=3,2=4,3=5. YParity number mean the number of live born calf

Fol Y 23625 AE VFEoE 3
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9 wEE Y Folth 1570 LS 144 59.18% 243t 56.85%, 34tk
52.23%, 442k 35.68%, 54k 22.80%, 64F2F 9.09% 2 AHAF7F F71EEE SheEgl o, U
2 HOP_‘T—_-E 14k217) 42802 7} &9kl 24FR} 4.20, 34FR} 4.072 ARzt A FE 2
A2k ZopA I Itk song(2011)0] Rag AL 34kzto) A HHE o] F H
7@,?} ZAETE A9 AolF Holet), ol AlE T AFAE (Rearing month Mean)
AE7)7ke] A7) o2 FE,

Table 12. Mean and standard deviation of carcass grade factors by parity numbers of Hanwoo cows

) Parity number”’
Trait
1 2 3 4 5 6 7
Heads 740 802 538 213 57 11 1
Occurrence(%) 31.33 33.95 22.78 9.02 2.41 0.47 0.04

Backfat thickness(mm) 12.5345.17 13.1145.73 13.20+5.36 13.19+4.81 14.7546.05 12.8244.94 11.00+0
Loin—eye area(cm) — 82.81+11.48 82.29+10.66 83.13+10.63 82.2349.95 80.21+9.13 78.09£10.85 70.00+0
Carcass weight(kg) — 343.33£46.38 344.53+41.97 350.21443.79 342.22439.14 330.37+42.02 323.27430.86 2670
Marbling score” 4.28 4.20 4.07 3.70 3.74 3.27 3.00

DSkeletal maturity © 1=youthful, 9=mature. ?’Parity Parity number mean the number of liveborn calf

48 A2AFYI T 8 SFTBHAAY Fo4 WAL p<O.0sFEAA @
A 03 WA HAT A% 2HAY, AF, S, SAGAHAA fol 27t B
494 YY) Herada(199) = z%v ARAA G ol g3te] BEhg9| Abato] meha
ASEAF Ao @ AT A 3-50%40] AuAo) oj2rtE By E HEW B AP

o
l

Azt 1-345¢0] AngAL »}Ew A=

9. ez JARY
Skeletal maturity = 3.22795 + 0.04850 X AF-YE + 0.12674 X 934 R2=0.4662

AEES ASLHT B34S HEE st da3ARIE T Bt AL4EE

l

b o2 AKLYT BHIAF) ostel AFHE A0E AAA%OY AARGL
T B AT AHAS Rl AA ekt ot A%YYI R A5 v
3!,]_7;“0“ o 1%

B 2L dBME =3k "7t 6 Uee
o, Abad® BHop ERE3l7E mo o] oF
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Table 13. Carcass unit price by skeletal maturity and marbling score

Marbling Skeletal maturity”
score | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 9 | Mean
1 6,431 6,734 7,485 7,653 7,588 7,400 7,409 7,275 6,993 7975
114828 £1.254" £1,433™ 41,429 £1311% £1,237% £1,176%° +1,144¢ £1,067°
9 8,233 9,792 10,120 10,016 9,964 9,799 9,587 7,545 7,284 9.099
+542° +1,827% £1,736* £1,571*° £1409* £1436* =£1,302* =£1,163° +£1,124° ’
3 6930° 10,239 10,294 10,220 10,121 9,971 9,849 7,654 7,409 9.450
+1,868* +£1,634*° +£1,528° +1425* £1,387* =£1,348* i1,159b i1,173b ’
A 13,601 13,585 13,378 13,251 13,275 13,091 9,740 9,414 11.943
+2,018* +1,897° 41,696 +1,650° +1,668> +1,607° +1,329% 41353
5 10,750 13,643 13,702 13,614 13,500 13,372 13,191 10,017 9,474 12.463
+2913°  £1,801* 41,869 41,760 £1,640° £1,632° £1,665° £1,399® £1,475° '
6 15,640 15900 15551 15334 15183 14,972 13,008 12,581 14.434
£2,365°  £2,191° +1,978" £1,937° £1,994° +£1890% £1,667° +1,763' ’
7 15599 15931 15814 15634 15492 15276 13,334 12,951 14799
+1,730™  £2,067* £2,022% +2.020% +2.075% +£2057¢ +1,798° +£1,999° -5
8 18,655 18,937 18,945 18226 18290 17,921 13,875 13,707 17.013
+2.546%  £2498° 42,5647 42284 £92365° +£2468° 422470 +£2,179 ’
9 19,123 19,570 19,713 18,991 19,043 18,730 15,485 14,783 17812
12,898  +2811° +2955% +2,820™ +2627™ +£2939° +£3212¢ +£2870¢ *©
Mean 6,607 10,943 12,056 12,196 12,131 11,944 11,924 9,755 9,045 11,714
heads(F) 113 2,268 6,366 9,306 11,140 14,993 27,968 11,685 19,345
DMarbling score : 1=devoid, 9=very abundant. *Skeletal maturity : 1=youthful, 9=mature.
a8 MeansS.D. with the same letter are not significantly different(p<0.05).
* Carcass unit price mean devide auction price by carcass weight (won/kg)
Tablel13ol| A 2011d $H-9-4o TAI7H4 S Hit 11,1749 0198, ZUA| o] 4=
Ag7t4do] =4 FAHJL ASEE NodollA 7HE =2 Agrtdo] vgth 593
TUAY A AEE No7dlA No8Z 2 uf Fgrt4e 343 sghs 2yt
TUA o] FHEFE Y 4SRN £ AL Ao, ol 1FKY5E
AEE MFHE M7} ol FolAT 9§ vehith
Fig 3. Plot of carcass price distribution by skeletal maturity of Hanwoo cows
Marbling score
g"*/kg =] wfiw) w3 wMwl =S =@=6 7 8 9
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T83 & HHo2 FIYP= =0l (Gregory, 199%), WA o2 EFAY 2 CO, 7t2mHHH
) gyl M= A9 45 7154

°f g Holul CO, 7FAnE S AHE
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CO, 7h2=mtH e o] &o] FHI A= FAH, o] CO, 7t Rl F&
U 59 #FH(meat quality)ell AAwE g F3Fo] J=A o T
ATE s WP Ytk (Becerril-Herrera 5, 2009). 1y o]# g CO, 7t
d AFE HA, FAx 9 Flamb)oll == o] )3 (Channon 5,
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A =(Chroma) 9} S SA=A4gke] B, FF8x, Jag 2 HEES Table 1.3 2o)
ZAERTE EE5H A= AT Hd 715kgdlglela, =AF-S 425kgul9], dH-
287 o ATk

Table 1. Analysis of Hanwoo carcass traits and meat color measurements of the mean,
standard deviation, minimum and maximum values

Item n Mean SD Minimum Maximum
live weight(kg) 69 714.99 65.32 571.00 888.00
carcass Carcass weight(kg) 69 424.68 43.05 336.00 557.00
traits Feeding period(mon) 69 28.19 1.36 26.00 31.00
Marbling score(No.) 69 4.94 2.02 2.00 9.00
Lightness 69 35.93 2.65 29.44 42.74
Redness 69 22.89 3.68 14.23 33.16
Meat color Yellowness 69 10.50 2.23 5.13 15.85
Chroma 69 25.18 4.21 15.18 34.71
Hue 69 24.37 1.70 18.80 27.40

AAPRE(EAY 4057, CO, 7F2viEY 209 =AARE 9 3k ST SASARe
Hlal=  Table 2.9F o] AT SASA EAl= Ssplid®Eo] H 27~287H0) L
(P<0.05), AAIZFS 770kgH ] FTHP<0.05). Minolta Chromameter(CR-300, Minolta Co.,
Japan)E Ab&3te] A S4& 54% A3 W 2 (Lightness), 24 &= (Redness),
A = (Yellowness) €} A = (Chroma) =5 #23 zjol7l & 202 YEPRITHP<0.001).

Table 2. Processing distinguish between Hanwoo carcass traits and meat color of
Hanwoo loin muscle measurements comparing

ltem control CO, treatment 'L(?\{el of
(n=40) (n=29) significance"

live weight(kg) 727.62 +53.78 705.83 +71.37 *
carcass Carcass weight(kg) 428.55 +34.69 421.88 +48.16

traits Feeding period(mon) 27.97 +1.36 28.35 +1.34 ¢
Marbling score(No.) 5.21 +1.95 4.75 +2.05

Lightness 34.93 +2.27 37.29 +2.52 stk

Meat Redness 20.96 +3.02 25.55 +2.71 otk

Yellowness 9.27 +1.87 12.20 +1.45 otk

color Chroma 22.92 +350  28.28 +2.96 ok

Hue 23.58 +1.68 25.45 +0.99 otk

Us p<0.05; #  p<0.01; #=x p<0.001.
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gE3kal, H M S (Redness), &4 = (Yellowness), # = (Chroma), A Z(hue)lAl= EF
o175 jolzh Qi 2= LpERTHP<0.001) .

Table 3. Processing distinguish between Hanwoo carcass traits and meat color of Hanwoo loin
muscle measurements comparing in 1++ quality grade Score(n=8)

Ttem control CO, treatment 'L(?v'el of
(n=3) (n=5) significance
live weight(kg) 685.33 +16.93 731.40 +43.98 ok
carcass Carcass weight(kg) 404.00 +16.59 421.60 +21.42 *
traits Feeding period(mon) 28.00 +0.87 28.20 +0.77
Marbling score(No.) 8.33 +0.50 8.00 +0.00 s
Lightness 37.62 +1.89 38.21 +2.42
Redness 20.76 +1.32 25.28 +3.46 ok
Meat color Yellowness 9.26 +0.63 11.81 +1.78 otk
Chroma 22.73 +1.46 27.92 +3.85 stk
Hue 23.93 +0.20 24.89 +0.71 ok

D% p<0.05; = p<0.01; =+ p<0.001.

1"s3m=12)°lA A7t =AAE ¥ FAZY SMSAHZ vHlae  Table 4.9
2ol ZAEAT SIS G A H E(Lightness), 241 %= (Redness), 1= (Yellowness)
o} A =(Chroma), A Z(hue) =5 F9F ztol7} A= A2 YEHTHP<0.001).

Table 4. Processing distinguish between Hanwoo carcass traits and meat color of
Hanwoo loin muscle measurements comparing in 1° quality grade Score(n=12)

Ttem control CO, treatment .Le.v.el of
(n=14) (n=38) significance”

live weight(kg) 729 181.83 738.75 164.03
carcass Carcass weight(kg) 438.79 +57.21 435.75 +37.31

traits Feeding period(mon) 28.50 +1.06 27.50 +1.69 o
Marbling score(No.) 6.50 +0.51 6.38 +0.49

Lightness 35.51 *1.14 38.44 +2.67 ok

Redness 21.18 12.65 25.5 +3.08 okok

Meat color Yellowness 9.29 +1.55 12.17 +1.41 ok

Chroma 23.13 13.03 28.13 +3.09 sl

Hue 23.48 +1.32 25.56 +0.75 ook

U+ p<0.05; = p<0.01; =+ p<0.001.
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Table 5. Processing distinguish between Hanwoo carcass traits and meat color of
Hanwoo loin muscle measurements comparing in 1 quality grade Score(n=21)

Ttem control CO, treatment Level of
(n=11) (n=10) significance”
live weight(kg) 714.27 +60.43 731.70 +42.83

carcass Carcass weight(kg) 429.18 +38.70 436.60 +33.93
traits Feeding period(mon) 27.82 +1.21 28.40 +1.38

Marbling score(No.) 4.27 +0.45 4.60 +0.50 o

Lightness 33.94 +2.74 37.41 +1.83 sk

Redness 20.31 +3.52 26.27 2.6 otk

Meat color Yellowness 8.79 +2.17 12.66 +1.58 sk
Chroma 22.13 +4.07 29.16 +3.00 stk

Hue 23.03 +2.05 25.61 +1.02 ok

U p<0.05; = p<0.01; =+ p<0.001.

Table 6. Processing distinguish between Hanwoo carcass traits and meat color of
Hanwoo loin muscle measurements comparing in 2 quality grade Score(n=18)

ltem control CO; treatment .Lelv.el of
(n=12) (n=6) significance”
live weight(kg) 676.17 +65.92 702.83 +59.14
carcass Carcass weight(kg) 399.92 +40.59 411.33 +36.32
traits Feeding period(mon) 28.75 +1.66 27.67 +0.97 *
Marbling score(No.) 2.25 +0.44 2.33 +0.49
Lightness 34.50 +2.22 34.80 +1.68
Redness 21.35 +3.23 24.65 *1.10 ke
Meat color Yellowness 9.69 +2.05 11.81 +0.69 ok
Chroma 23.45 +3.77 27.33 *1.15 stk
Hue 24.12 +1.75 25.52 +1.29 %

Ux p<0.05; #  p<0.01; #x p<0.001.

IsHEm=21)olM A28 ZAHE 5 AT SAMSHY vlals Table 5, 267
(=184 A2l SAER 9 SHZe] SAZHZ WIE Table 6.9 ol 24
HA 1558 29 S5 FNA W E(Lightness), 2 % (Redness), S %=
(Yellowness), A =(Chroma), 2 Z(hue) =+ 2ol 7F v Ao =Z LEyTH
(P<0.001). LY, 25 H(n=18)°] 3¢ FAMS g " E(Lightness) ] -5 24
2ol 7F YERA] ¢Fka, A= (Redness), %“—“,_:_(Yellowness), ) = (Chroma) °f| 4]
594 ol7h Y o2 VERIRIPONL), A Ehu) A% 42 3ol 7 et
S TH(P<0.01).

A AAMTHEEY, CO, 7)) mE SR FEAMARIEYH) S
AT CO, 7h2=mk ol ot AL A9 SAgFAA BFA o Hla {9
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Folch I(chloroform : methanol = 2:1) §%4& 20ml %1 14,000rpm e = 30%%F
72T T3 15ml £ test tube cap= ¥ T 4TI A 2A3HE < WX 5HA A
208 HoE EEth Test tubed #&HE AEE 100ml mess cylinder®l
Whatman No. 1 AZAE o] &34 3} mess cylinder w5 3L AN
25%°l 3133l 0.88% NaCle 7}t mess cylinder capE 3 Tha AH3] £E5°]
T ol%F 1A ¢ WA AT, olw]l Folch II(chloroform : methanol
H,0=3:47:48) 8% 10ml2Z mess cylinder BHS A & £7& ¢ ME}()
4% aspiratorg ©]|&3 A AAZL 3HF 10mlE FAE AT F7I(b)el %

AR & FAlE SAsAH. =AY AtE ts Aol ¢ste] Fekith
Crude fat(%)=[{(c-b)xa/10}/ *I & (g)] * 100.

4) F4

FHM L FA T(longissimusm.)S A & 302%F A3 (blooming)E A,
Minolta Chromameter(CR-300, Minolta Co., Japan)E AF&3t] ™% (lightness), 4
A% (redness), FA E(yellowness)E ZA43IA . o|d Minolta Chromameters
Y=93.5, X=0.3132, y=0.3198%1 WM ZFAA#S ALE3l FFE3e & AR o,
LT ANRE 33 wHEste] AT

5) (A, =)

797 FS ARE core(F7d 3.5cm)E dASA Fol FAE SAstL, HEHS
2 "8 7, FerxdM AR AF 25E 70CE st 3083 M3 v,
WANA dFE FAE SAHS 7M9aFe WEE(%)e AHEsA. 3, =Y
B2y SFEYE ANRE AA 35cm?] CoreE Fo FAE A5k, W &7
ol 4TolA 24A12F B4 AR & SF AEFSE BEE(D)E AESIAT olw
SHFEHL o Aol 9t AAFEATE Drip loss(%) = [(AE5FA—2441%F &
AN &EFA) /AN EFA=100

A7t AF 255 70CE 8t 30wt 7FEd H d49d AsE 474 1.0 em
°] CoreZ #©°] Warner-Bratzler Universal Testing Machine(Instron, Canton, MA,
USA)S o] §3ked =43t Th Cross S(1980)¢] WHol whe} A8E U4 =72
A2 31 Solution A(0.1 M KCl, 0.039 M boric acid, 2.5% glutaraldehyde®l 4 5 mM
EDTAS o &3k &4)olA 2413 WA F, Solution B(0.025 M KCl, 029 M




boric acid, 25% glutaraldehyde®l4 5 mM EDTAE %o &3g §M)olA 17-19
ANZE AT ds d-ZSE AR ZHdolE SASAT
Sarcomere length(ym) = [632.8x10-3xDx{(T/D)2+1}1/2]/T
D : Stage®} Screen 72|, T : &Aoo WA &

SAS(2002) Z=T1H-s o]g3ste] ZF HAH e

Nz 2159 COAE T 22F F 4355 FAste Ag+#3
A RFE 9 A T8 FASIY 2 Hd gk 3 /oF Aol

(p<005)% AT Bt FAFY SARR B olshsta B4 ZYA Y PRy, TF
i AL % ANUE Table 7.9 JERA AL 26180 A 0L B3 A

S5 TAEAA, o5 AAFE 619%g~789%kge] WHE UENNoH, =AF
344kg~485kgS UEHIATH =3I ZUWAME(No)= Hk 50200 EFHA= 2.05%—
LRSS

A, A7t 2AAR B o]gsha EA4S vad ZAiNTable 8), AT, =AF,
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54 T pH 2 49 HroA {FoF zte](Z2t p<0.01 B p<0.001)E YERHAT
SEEE A SEIAD S A UEhd {27 Zpolot tha ztel7t oy, HEE

Fe BT
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Table 7. Analysis of Hanwoo carcass traits and pH, moisture, crude fat, crude ash, crude protein,
meat color, cooking loss, drip loss, WBS, Sarcomere length of longissimus m.

Item n Mean SD Minimum  Maximum
live weight(kg) 43 713.00 43.63 619.00 789.00
carcass Carcass weight(kg) 43 421.44 32.12 344.00 485.00
traits Feeding period(mon) 43 27.58 0.97 26.00 30.00
Marbling score(No.) 43 5.02 2.05 2.00 9.00
pH 43 5.43 0.08 5.26 5.57
Moisture(%) 43 58.87 6.67 40.96 69.74
Crude fat(%) 43 13.18 5.09 2.53 27.41
Crude ash(%) 43 1.13 0.23 0.77 1.88
Crude protein(%) 43 24.40 3.31 16.41 31.95
Physico Lightness 43 36.31 1.99 31.71 40.31
— chemical Redness 43 18.80 1.81 13.76 23.37
Yellowness 43 6.29 1.06 3.31 8.73
characteristics Chroma 43 19.84 2.05 14.13 27.67
Hue 43 18.37 1.97 12.20 23.20
Cooking loss(%) 43 33.28 4.22 18.71 43.72
Drip loss(%) 43 1.82 0.92 0.47 7.68
WBS(kg/CHf)U 43 4.19 0.73 2.18 6.39
Sarcomere length(pum) 43 1.94 0.12 1.67 2.25

D WBS: Warner—DBratzler shear force.

Table 8. Comparison of processing distinguish between carcass traits and Physicochemical
Characteristics of Hanwoo loin muscle

ltem Control CO; treatment .Lgyel of
(n=21) (n=22) significance”

live weight(kg) 716.44 +47.25 710.05 +40.43
carcass Carcass weight(kg) 42556  +33.47 41790  +30.74
traits Feeding period(mon) 27.62 +0.58 27.55 +1.24
Marbling score(No.) 5.29 +1.90 4.77 +2.17

pH 5.45 +0.05 5.41 +0.09 ok
Moisture(%) 58.04 +6.76 59.66 +6.53
Crude fat(%) 13.72 +5.14 12.67 +5.04
Crude ash(%) 1.13 +0.27 1.13 +0.20
Crude protein(%) 24.66 +3.56 24.16 +3.07

Physico Lightness 3539  +1.59  36.88  £2.16 s
. Redness 18.67 +1.78 18.91 +1.85

—chemical

Yellowness 6.20 +1.07 6.38 +1.06
characteristics Chroma 1976 #2117 1991  *1.96
Hue 18.16 +2.05 18.55 +1.89
Cooking loss(%) 32.43 +4.26 34.09 +4.05
Drip loss(%) 1.70 +0.65 1.93 +1.12

WBS (kg/cm)? 4.44 +0.78 3.99 +0.62 o

Sarcomere length(um) 1.88 +0.10 1.98 +0.12 sk

U % p<0.05; #% p<0.01; ##x p<0.001.
» WBS: Warner—Bratzler shear force.




Table 9. Comparison of processing distinguish between carcass traits and Physicochemical

Characteristics of Hanwoo loin muscle in 1++ quality grade Score(n==8)

ltem control CO; treatment .Lgv.el of
(n=4) (n=4) significance”
live weight(kg) 719.00 +15.00 717.00 +34.01
carcass Carcass weight(kg) 428.67 +4.00 431.75  £22.23
traits Feeding period(mon) 27.75 +0.45 27.25 +0.45 i
Marbling score(No.) 8.25 +0.45 8.25 +0.87
pH 5.46 +0.03 5.46 +0.08
Moisture(%) 57.31 +2.47 57.46 +3.43
Crude fat(%) 20.48 +3.27 18.72 +4.35
Crude ash(%) 1.02 +0.07 1.05 +0.17
Crude protein(%) 23.11 +3.32 24.05 +3.04
Physico Lightness 3679  +1.94  37.96  +1.20
. Redness 19.26 +1.71 19.15 +1.38
~chemical Yellowness 6.69  +1.07 678  £0.63
characteristics Chroma 20.40 +1.89 20.32 +1.34
Hue 19.02 +1.95 19.45 +1.95
Cooking loss(%) 28.54 +2.08 30.67 +5.42
Drip loss(%) 1.82 *1.09 1.65 +0.93
WBS (kg/ct)? 3.84 +0.52 3.60 +0.74
Sarcomere length(um) 1.97 +0.06 2.08 +0.08 ok

D% p<0.05; #% p<0.01; ##x p<0.001.
» WBS: Warner—Bratzler shear force.

Table 10. Comparison of processing distinguish between carcass traits and Physicochemical

Characteristics of Hanwoo loin muscle in 1+ quality grade Score(n=11)

ltem control CO; treatment .L(?V.el of
(n=6) (n=5) significance”
live weight(kg) 729.00 +33.28  708.20 +34.50
carcass Carcass weight(kg) 435.40 +22.48 418.80 +40.69
traits Feeding period(mon) 27.67 +0.49 27.20 +1.01
Marbling score(No.) 6.17 +0.38 6.00 +0.00
pH 5.47 +0.06 5.45 +0.07
Moisture(%) 60.22 +2.91 61.59 +2.51
Crude fat(%) 15.79 +3.74 15.70 +3.10
Crude ash(%) 1.02 +0.08 1.05 +0.08
Crude protein(%) 24.44 +3.25 23.61 +2.48
Physico Lightness 34.95 +1.31 37.69 +1.84 koK
. Redness 18.69 +1.14 18.94 +1.67
—chemical
Yellowness 6.20 +0.84 6.44 +1.00
characteristics Chroma 19.69 +£1.28 2001  *1.86
Hue 18.23 +1.68 18.64 +1.60
Cooking 1oss(%) 31.55 +3.33 31.55 +3.46
Drip loss(%) 1.75 +0.59 1.96 +0.84
WBS (kg/cn)? 4.21 +0.78 3.75 +0.45
Sarcomere length(um) 1.95 +0.09 1.99 +0.11
D% p<0.05; ## p<0.01; ##+ p<0.001.
? WBS: Warner—Bratzler shear force.
2 Fir




Table 11. Comparison of processing distinguish between carcass traits and Physicochemical
Characteristics of Hanwoo loin muscle in 1 quality grade Score(n=12)

ltem control CO; treatment .L(?\{el of
(n=6) (n=6) significance"

live weight(kg) 727.33 +41.16 736.20 +13.71
carcass Carcass weight(kg) 436.83 +30.01 423.00 +17.23
traits Feeding period(mon) 27.83 +0.71 28.17 +0.71
Marbling score(No.) 4.33 +0.49 4.17 +0.38
pH 5.42 +0.05 5.40 +0.10
Moisture(%) 64.57 +2.37 64.62 +3.61
Crude fat(%) 10.61 +3.99 11.36 +3.09
Crude ash(%) 0.95 +0.11 1.00 +0.07
Crude protein(%) 25.82 +3.77 24.44 +3.03

Physico Lightness 34.54 +1.11 36.38 +2.55 #*
—chemical Redness 17.80 +1.69 18.63 +1.81
Yellowness 5.85 +1.04 6.11 +0.83
characteristics Chroma 18.74  +1.84 1938  +1.56
Hue 17.88 +2.31 18.26 +1.60
Cooking loss(%) 34.05 +4.75 34.91 +2.30
Drip loss(%) 1.44 +0.53 1.44 +0.55

WBS (kg/cn)” 4.49 +0.38 4.10 +0.56 *

Sarcomere length(um) 1.83 +0.09 1.93 +0.12 ok

D s p<0.05; %+ p<0.01; ##x p<0.001.
2 WBS: Warner—Bratzler shear force.

Table 12. Comparison of processing distinguish between carcass traits and Physicochemical
Characteristics of Hanwoo loin muscle in 2 quality grade Score(n=12)

Item control CO; treatment Level of )
(n=6) (n=6) significance

live weight(kg) 682.50 +69.95 688.71 +49.44
carcass Carcass weight(kg) 394.00 +43.79 405.71 +31.61
traits Feeding period(mon) 27.20 +0.41 27.43 +1.80

Marbling score(No.) 3.00 +0.00 2.43 +0.51 o

pH 5.44 +0.05 5.36 +0.08 otk
Moisture(%) 58.16 +3.77 57.28 +4.29

Crude fat(%) 10.03 *1.61 8.19 +2.40 *
Crude ash(%) 1.31 +0.14 1.34 +0.18
Crude protein(%) 23.54 +4.19 24.94 +4.82

Physico Lightness 35.93 +1.18 36.07 +2.15 *
. Redness 19.34 12.44 18.98 +2.29

—chemical

Yellowness 6.21 *1.36 6.31 +1.40
characteristics Chroma 20.70 +3.37 20.01 +2.57
Hue 17.59 +2.27 18.20 +2.20

Cooking loss(%) 34.64 +3.87 37.17 +1.64 *
Drip loss(%) 1.88 +0.25 2.51 +1.51

WBS(kg/cm)? 5.62 +0.42 4.36 +0.52 stk

Sarcomere length(um) 1.84 +0.07 1.95 +0.13 ok

y * p<0.05; #= p<0.01; ##x p<0.001.
? WBS: Warner—Bratzler shear force.
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AR SEue auASEe] 1 AEste AATY] RA2A, 437 9% B
29 BUE HEHE R, 0T 5 G2 delA B 5 gl feltene S5 Ay
Edcoln olelw ol A4 @ vhellA AREE BERE 13kg N 2A A
WAFFe] 15%-17%0) B33t AT, 7HANFe HATH 40~45%F AA 5 9

Nz AL B ESY =R gogrt 29 2 A3 A9H A, 59
HAARS ) BAAA o] JoiNE AelN BFH] AEst AYA ™, Tt
WA FRHo] Yt TR AT BRPWOEA Fo| Bast wRY Fuj L
Felol HAEs ek

o1E R FFN A FAEEAYIY FUANL FYFA
2 A

_—

%7183 7199 iPET A

( FA - AEA A Ek% A FEHI F AT AA N, T A7 2 2011.09.23.~
2014.09.22.(3\d), A713 : A H S, E T, SA=EFEFIHY) o A A oln A
A FEE FPstAA Aol A oy ZHEHES TR Eete] AAFeEN #HA
FAA 2 AH RS Ui odlE B ¥, HE HEV AIE RAE A

Aol 4 #d dolEuo|~E

Qoizl A} @A olvx] £AATE B4 sho]
FEGosH AaNe] FAG BA ABAL L WA Fe B P BY S
2 Q79 B30 gluh

B AT A8 =X FFL PET #A F3L 48] AH8E Yorkshire +F 202
1219 28 7H 7874 14x}°ﬂ Ax =2%3 @ 387 SolA BIAAN 157 L I3 A5+
MA 5575 A3 381FE HYoZ dton, =5IdH S B 1954 °YAL, =5
e guto g sy

Aol AHEE =A 2 AR Uz dHelHe %13 24 FaE 22 7%
(2012.02.01. ~ 2012.07. 31)«1 ETE< Add A= &3 HA=AE= 6,115 362Tf—a B
TAlTS 88.4kg, B AW FAE 20mEEHN, AT AHEE HAEA = EAFTS

v}
[e)
1.2kg, SALFAE 1.1mm =Uc}.
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(3 1] =4 2 2] 71% dlole]

73 | w5 | #mw ] mzEx | Azg | Auw
=AFEZ
S AT (kg) 381 89.64 9.217 70 116
SAE 7 () 381 23.15 4.671 11 37
ARA 33
A4 57 () 381 45.72 7.173 22 69
A T (ke) 381 7.42 1.148 5.1 12.5
A4 o) (i) 381 534.47 25.997 454 612
234 18] () 381 599.04 14.976 265 375
SATE 254 o, TAFA B ZHAFAE s WAE AHA A
55 @_ﬂHﬂ%% %%"— 43 5¥ Abo] & HISIA T SAFA Y S8 ol E=A
9 JrH}Cﬂl 0}02 o], QA (SA=EFEB 7Y HAEASERHAE & AT
A SAHHA, 11~12 A Q 3 o), A1eFES, A18F, viAY 85 T 4

N FHE Yo 276“5}93\5} AR ALE (F)ARY] A7 ““‘] 24 =EESLPC
7hEAA A o] Fo] How, 7tE H AL sking AASA @ vHoE Sk
A AR TS S-S, 2k A Eeste] Fof 2413 A

B & (F)1dY Y BAHAE ol &3td, SA=FHH/NA(B71E TZA 2A4)

AL =R olFett. ol$d AHLLS 15T W& (GC-124HGFP) oA B3HHA

574 7](KSC-330Q, Fujee, Korea)& ©|&3to] 1.5em= Al At a, MAE a4 Z

EAZ) (5 7], C3360, Cannon, Japan)?t HAFFEE ©]&3I% 2 Uﬂ 381 FZHE dojA
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W2 =4 (Image Pro)

37ebta || pu0utu| FOgtns| vanE=R Gt |

Features | Center X | Center ¥ firea Length Radius | Start X | start ¥ [ 4]
i 37.01587 | 18_47619 | #0.27953 | B9 55414
2 91.67302 | 17.81587 | 106.8527 | 93.53003
3 50.72063 | 20.88880 | 103.0130 | 124.2605
O 36.93968 | 14.71746 | 80.22349 | 55.67521
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Aol olu A= BAZZ I3 ((Image Pro Plus ver.7.0)2 o] &3t g 4te] dix
289 ALeFE, YoeS s BENRE W2 wu2AAE, &AL 6] 29}
NS 281 AAVH S 2HSgom, AADHH LY AT BAF AW
Ao g
A7t Aee A}

AE7l MBE 2AE FUBFAWMHEEAY A2 1574) 593 470 Fo
A7 9 FEAA FAAEFAE H 11.19) 419 T F 96H S o= AAS)
ok ZAbEH e A F 50 oA E A, AAE 2 oA o] 2& 3 A
W& Wohstel 25o] ol BEK1), 240l tha BTk, AT, Aol e B
4), Aol olF W) ol AdsA st

AAG 7zt 5749 oA I ZAE [;Hﬁfﬂ-
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A WA Eefo] 224 Egtol2 Nolb W), Locatlon-D(CQ]-EA —e;Zl Lol nZH EEfo|
No21 A%, Location-E(M&AANE 28 3MA Lefo] 224 Laho] 2 No26 A2 T8
skl AASHA
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IBM SPSS Statistics 195 o] &3t 7|&EA % L A EAS AA T

A
oA ZEE o] &3} 381F ] 11,8147H ol Aol gt WA AT A3 A
T 45.76% 9o, JEZE dHo] 49.9%, Al
Hl-go] & o]f-= & (20.7mm) 2t A A (23.5mn)
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L3 2] A% 259 ofulA) B4 23}

T & R Bt H)& B ik Atk ik

2o == 381 31.05 - 2.603 26 42
ZAAHA 381 4584.22 100 757.386 3094.30 8202.00
e 381 100.09 2.18 25.830 37.31 180.37
Yo 381 206.99 4.52 37.805 113.68 367.47
HEIEE 381 433.98 9.47 82.298 233.36 735.80
2o 381 203.03 4.43 40.805 108.92 339.99
H P AL 381 332.19 7.25 56.673 168.60 560.79
&AL 381 93.47 2.04 28.363 25.21 197.62
7]epA A 381 711.19 15.51 116.410 387.73 1121.88
AATHHA 381 2080.93 45.39 325.164 1236.15 3337.04
AR A HA 381 2503.28 54.61 570.961 1468.27 4864.96
5H & 381 45.76 - 5.410 30.95 61.13
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[ 3 ] A% 2 A 719k 2E1E] g
T zu) =
B I T CE T :1 ] ;;j]]‘#%f;: [Aes | %] 7T
& -0.216 -0.676" —0.549" -0.672" -0.572"  —0.622" 48
AM - -0.1457  -0.4267  —0.392"  —0.4047  —0.482"  -0.563" 333
AA -0.181"  —0.486™ 04277 —0.468"  -0.514" 05977 381
xx: p<(0.01

A7 Ase 24}

A 38152 Location-A, B, C, D, Eoll Tt A&7} 96319 Ae% A 23 §EH
AEENo)S HAAFFL 3.2 2AH YoM, SHAAE AT EN1-4,21024%), AEE
No2 - 24,640(13.5%), M EENo3 - 92,846(50.9%), A& ENod - 47 ,566(26.1), A & SN,

o)

13173(7.2)°1 . <53 A Hlgo] 7 AAsTHA
88.4kg, TAW FA HHL& 26mE UEGET, Z&H Lo lgf Nol, No29]
(15.8%)E.tF A whe] Hl&-o] =& Nod, No52 23&(33.3%)°] =2 olf+= Aol
TA 9 =AF(89.6ke)H TA FA(23.2m)7F FARNE AR %D&%E}.

Z1 =2 38159 NAY HEEE Location-A, B, C, D, Eoll )3t A&7} 9682 A3 =
B tsto] ARSI T

TNo3)o| =AF

> e d
oo gt 4l 81
o rlo

ko2
|
=

e

[3 4] Location®® A3% ZA} A3}
=
)

. 5 ZAA 7} . NE % ZAA 7}
Location (Ne ER ‘ o ‘ °E Location (Ne) e ‘ o | e
1 674 1.9 1 1,228 34
2 4,429 12.2 2 6,304 17.3
A 3 19,487 53.5 3.22 D 3 19,703 54.1 3.05
4 9,515 26.1 4 7,864 21.6
5 2,293 6.3 5 1,472 4.0
1 398 1.1 1 1,587 4.4
2 3,217 8.8 2 7,834 21.5
B 3 19,814 54.4 3.32 E 3 19,031 52.3 2.94
4 10,015 27.5 4 7,172 19.7
5 2,386 7.9 5 940 2.6
1 323 0.9 1 4,210 2.3
2 2,856 7.8 2 24,640 13.5
C 3 14,811 40.7  3.56 A 3 92,846 50.9 3.22
4 13,000 35.7 4 47,566 26.1
5 5,582 15.3 5 13,173 7.2

F) AdTE L(25o] ofF ¥th), 2.(250] tha B, 3.(8As), 4.(A%e] v B, 5.(A0] o5 Eh)




[ 5] Zo] AErt Ass A Ao} 7t 58 FAAAE £ 2, d5=9)
SAFY FBATE 04762 THE F5o) Hls) Ao i e FudAs B3
o, Aax el ZHH & FBAFE 07872 £ () AABAE 2. Aix
o} SALFAE v 2o AABAS Bon, o]FoAM npAT 5Fo AALT}
0653% 713 Fe 4BAAS KAtk SAFE 152 /M 5 4BEE BeTh(0521)
Aol AL 079302 7MY =2 AHHAE BYon, AN SAFS
AL 2 G5 Hud e FABAE BA
(3 5] A&7t detee}l Ao 3 A 14

N . S A B
p2 = Q‘E = _ELOH o =) o1 _ —EU]'X 1
A8 | AT | = e TS 2 | oot [ o | o

Aa e 1

2EA 5 AT 6% 1

TEHE - 787%x  — . 188%x 1

H A A 646 460 —.493%x 1

== 621 %% D21 —.433%% 649 1

A RESE 653 497w —.476xx  939%x  640%x 1
upR g Q3 630 344 —.523%x  786%x 564w 786 1

7HA ) 79 3% 460 —.602%x  624%x  HT71xx 644 .60 3 1

xx. p<0.01

ole} o ARE nig o A HEV AEEe TA Hrie F8 54
oSS 73t ‘FFAEA S A Fr|ES otgle ®eF o] AAsto
I AE F5I Btk MAE AE== MAY 57 dEH9] Location-A, B,
C D, EAEZE Hdgo= sttt 1 Ay I8 Ao vl&o] 7P A F1d
AEE 29~31 Abo]o] “HEFE THH| LS 47701981, o] F7He] =A|F L 86.8kg,

0L 47.8%, SAEFA(FANX) 21.7m, SHAY FA 10.1mol A EE AE A
Aike 913 =AR7E 7o R dAHoor & Zlom ARHT ol A FH4tE
SHERAA T E(EFAFE A A2011-1718) THiA] gul=A d¥l745F 71
o] ATEHY EAF 83kgol’d-96kegP| T, TAFA 17mno]3-27m 7 v, ZIHA
5mmo]/F-13mm] el Blgte] EA|FS ThA B WfjolA, SRS A S HAE
EA T

= A

ATNM AHgE AR HRED Tk & 48F, AM 333F o M
AARY AN L skin AASA e mutelg e mElHofol & olth,

0. s %= = 53




[%6] Howe] W 7o g2 jegh

— = TEAE TEmE AR AT
e M (ke) (%) (mm) =2 (un)
2.50]8} 27 82.7 53.6 16.9 7.5
2.6—2.8 49 4.7 50.1 20.3 8.8
2.9-3.1 100 86.8 477 21.7 10.1
3.2—3.4 98 89.6 45.0 23.6 12.2
3.5—-3.7 45 96.1 42.9 25.7 13.6
3.8—4.0 38 95.5 40.5 27.2 14.8
4.10]4 24 98.5 36.6 28.9 18.8

Al 381 89.6 45.8 23.1 11.7

a o

THTAE71 897 iPET #A(HAW - g e 99 F4%97F 4
Ak QA A, F A7717F 0 2011.09.23.~ 2014.09.22.(313), A+ - s,
%

AU, SAEFAE )Y AHA oju R EA'S FaEtHA dojzl Ao}
SAG AT FABAE ATFoEN 8 FvHlo] 7P AEsteE A g
olgfje} 71x HlolElE SHal= T, AHAY HUEE AAsied B ATY
o] A

381FY =52 BHPio g HAAste 25A AEHdA A, EAFS SAHSA,
55 % Y YEA HEAA 4R SAY A 2 AW FAE SASAT
A ake] gake (F)MAR ] ==dPC S/ A mkskin PIAA) O R TFEAE

3k, °lE 1.5m=z M-St F9 Hd 31.0570(H 426, Hdl42), F 11,814712

geholz =ZhE omA|EEte] ATl ARESEAT oW A= B Z =213 ((Image
Pro Plus ver.7.0)& ©]-&3%to] 2g4de g &5 67 F99 782 183 M4
AAS SAsAoH, AAHA A FFHAS AT Ho5 AP o= st
=3 NAE R 5709 thaE om| Aol thste] FAbEFAR AR A Vs B /T

A AR 96 o] AE27F AEEE =AM

Ao wEd Al dAEZ oib Z§EE BlE&HFS 45.760% 01,
AER = A0 499%, AAM 452% = ZAE S, 7%%]% J%HI%Ol
(20.7mm) ot AA|(23.5mm) 2] SAFFAZE FH7] WEQ] A=
250 Hy A vE&e HARAH thH] BF9HEE 947%, viRPE AL
25T 452%, WIS 443%, WFT218%, WIEAAT 2.04% <O
i, 78S 1551% (A we i, wiE2, wiub2AA TS A A

(]

e
ot 674
7.25%,
ZALE
Tl

O

30 & N o0&
FO S
ol
> L M0
rl o rlo

A




AA Uetds K22 A HoAT gAY tix4el viAds akle] Ha e
Aol WAL Eekol 2~ No133 Nol4ollA 2 2F3 W25l &E3 94
A= Aoz &l HAT. 8 7o SAY FA 3 SAS FS5HES
E2 28 ARAAE BRI (p<0.01), 53] A FHA=TE Al Hs) Ao
Aoz A Yetde ol dalde F7HHdd A7 288 Aoz AlRdnd
EZ AL FAAANA M w2 AREE H W, AAME AT S 799
SAY FAS 7HE & AUEE B Ade =AETE A SAHHs SAY FA
A AA7E Aol wet 2] HEHAY, Holx BT 2dANA o7 ¥ 5o
A5 g Eofol & Zo® AlRHET

A&7 AsE ZAES 253 AW vlge] 7 AT 2AHE A=
No2.9~3.1 Abolo] “FF ZSH LS 47.7% 2 ZAEYE], o83 “gF 2

< 7HR AEA ALEEs A =AETY A7 Ee =4S 86.8kg, SA T
(@A) 21.7m, 2L FA 101mol A B EE Ao] wpgzl & Aot}

o
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AA Y =5 H9e} B sl avte] EAuE AT

In the Low—Fat Pork Cuts, The Study on the Part of Wellbeing Like Chicken Breast

2 A7 HA3e ALY AR F Giedde] FAvaE S& gt
2o AR E dFse Aotk & 5579 HACdA drte] 599 triceps brachii

(A2 ), supraspinatus(Z7FAI 1), S the] F-9 A= semimembranosus(WF e
¥), bicepfemoris(tHE T2 # ), 5419 logissimus dorsi(s4)et & 7152 (breast)
At =AY FEFe A5 H7FE4, semimembranosus, logissimus 5 ©]
o] A R1(p<0.05) AFo]E HolA Fom e Aut ks JEfa el d gheko] A¢-
7154, logissimus, semimembranosus £ 28 & WAL S UEH I {9 <
2to](p<0.05)F KT Horobn| Akl Histidine 39| 79~ logissimus, semimembranosus,
triceps brachii &5 H7&4 B0F & 24& Holy F94< 20l (p<0.05)E E At}
Qo] AAY g VAt o] goFHo g 4 '.Ofl- A F2J = logissimus®} semimembranosus
°% ARHT
Key words @ #|#]317] AX §-9], @risal, F40]a, Ay

o

ABSTRACT

The purpose of this study is the comparison of the quality of the chicken breasts
and pork, low-fat cuts of the willbeing area, such as chicken breast. Five pigs in the
forelimb area of the triceps brachii, supraspinatus, in the hind leg area bicepfemoris,
semimembranosus and logissimus dorsi and chicken breast, were examined. Crude fat
content of the chicken breast, semimembranosus logissimus muscle does not differ
significantly (p <0.05) showed a lower fat content, protein content of chicken breast,
logissimus semimembranosus high protein content, showed no significant difference (p
<0.05), respectively. If the content of the essential amino acids Histidine logissimus,
semimembranosus, and triceps brachii showed higher than chicken breast composition
showed no significant difference (p <0.05). The above experimental results, the chicken
breast and is considered as nutritionally superior wellness area logissimus and
semimembranosus.

Key words : low—fat pork cuts, chicken breast, quality comparisons, part of wellbeing




20109 $-elvbe} 1919 17] AnlFe T 19.24kg 02 HA| A7) v
T 49.6%5 AAT= Ad T FF Aol =aHFT=AE S, 201019).

E3F A7) = ghol Adstal gho] Fom gt Xk wobA Faol
gk 8o A] gEdos &8 H auzec] 7MY 4 Fe FAAFI B
HIERR] B1Ql Elobdl(thiamine) & ol 1, $5<% 528 2t 2o de <3A
ATH(Park ., 2004).

SHAIRE fEluehs FolEs WERE Qs Aol w2 A 540 dFd
Soldt &l & Ay vk A=A B9 At s AHA 183%, 54 93%
el wks) AA F-911 Svke] 309%, Sthel 19.7%, 4 129%E 2Ast A2
Heef Agarepo] 1.74uu Eol A4t H W (Park et all ., 2004), ]33 FHE A4k - &
H By dgow Ola‘sﬁ Aol 107,224, F4lo] 254265 ity o= AL
7] AA FYF F 739% 2 AAFHIEEHFFEUFI], 20109). o] & s %= 2
o Hsj7k LA é}tﬁ °‘fElﬁ7}9} T JAELS AP, 58S AT dug, S,

L 3}

o
S 22 AR Foof FeAdd o8 B &v HX WUeke ASHOE 843
© A& o] thH(Seong et all ., 2009).

)

|

1

T A7) B sl A AR H9Q SAL 4.07~638% 2 S AW
stFS YEM AT F2 AHteE JaAY 542 27 30.38%~39.12%, 20.00~24.54%

2 52 A% FFS YEhA T (Kang et all ., 2011). 53], 2HgE 4o F9lol= 2324
o] 41%0]4olv Ze ~HE FgFL 7HARE 100g F 95~100mgo] 3HH-= o]

& A
ocug ke A 3 A €9 W SAAES fll 2HzEHE e =Y T
ATH(Park ., 2004).

25 43 goloEo Bl @okAW Aol w2 A F hal &HlAEe]
Adsts 4ol A 53 l 719 A thE F9fel nls) HFstar 2 3ho] Y o
TFEAE Al v S BHR EFE &Rl BojHA AT AAY, 1Ey
AAFOoR V5 EH Be 2HAENA A E, toloEAF tEAz e 3

o FRIMAAE Wi Yt
AA Y 919 FE)HQ o] & H &H FXE fd A AAY EAW E5EY
WRY Ulo] EAvaoZE AN|A
7] AAY 59 F HUbsad
&3] A7) Wl A A A

2 A 2
o] A F HEE olefstr] o€ 1A HA
prd L1
H7tsA Y AR HaE Fa8 =HA
3}

ol AR olr Tl ol E U
H9lol e HlwAge] ophd Ay
al o] AFE

7] x—];ql:ﬂ- H_ﬂ/] A]xﬂ

rSLH

0. s 52 = 57




A g g

Aal PAR7IEE ALsdolA AsE AFAY Kerte H#HA 555 ol &3ttt
Aol 25 AFAET IR 4N AR F YA PHeE =553len,
= T 4N YR

ko)
A Bt HAEAE AW E NO1, §4-2 NO.3~5
MESFHAIE) HA FHHE

Mr ol 0241‘ b A
Olr
3R
v
A
(2
il
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i
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N
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FaLAl A2005-50%; 2005. 7. 1)o wet H=A T4, doiel, Ave F9
2] 3t 3L Seong & (2009)°l Wt ZF F9 T TH2 T ¥ o FHE
AFZZ ol gstdtt. dthE]l FNME Triceps badhifddAZHD), Suypraspinatus7 1]
D), ok Fexe Sennentrancsus RV RS, Bicgfemonis =2 HD), 549
Logissimus dorsi('s4]) 48113 a9 7% IAF K EARNA 2dste] dRintEd]

A Al S breast) 371A] 255 A8k FAISIGATE

FEIGHFLE AOAC(1995) ¥ ol whet 102+2TC 2] drying ovenoll A 24A17F Ax ¥
FS SAHs dx A AIEY T i NEE(%)E JHEAAT. =AY
(crude Fat) Folch 5(1957)°] RS o]&3ste] FAsA. &, A& 2g< 50ml
test tube®l F©] Folch 1(chloroform : methanol = 2:1) &4& 20ml 1L
14,000rpm .2 30%3F #AT th 15mlE test tube cap= T The 4CWA Lol A
A ZERE ABHEA 202 HASE ESQUT Test tubeo] #EH AEE 100ml
mess cylinder®] Whatman No. 1 %A & ©]&a| A o #}3}] mess cylinder ==
< ¢la oA 5% | Fsh= 0.88% NaCle 7135+ mess cylinder caps g

&+ AE3 £5°] & olF 1A T WA AT o]wf Folch II(chloroform :
methanol : HyO = 3 : 47 : 48)8H 10mlSE mess cylinder B{HS A ds &
a2 YAtHa). T < aspirators ©l&eA AASIL 3tF 10mle] FAE 54
F7l(b)el FaL A=xAZ & FAl(E SAHSAT. AT ALk s Al 9
& 734t Crude fat(%)= [{(c-b)xa/ 10}/ 4] E(g)]x100.
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of

(2) zdt

ZTe Kjeltec system(2200 Kjltec Auto Distillation Unit, Foss Tecator Co.,
Sweden)°ll &3 micro-Kjeldahl & ©]&3lA T ZFwo] 458 samples ZA Zo}
FHIBKA capo] QU= Vial'Bell 27873s ol oj=|sle] EAsisict:
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207 Agt
gm0y - AFEISFFA =7 FA)
AR = NaagawA—oogma) 0
(4) pH

pHE A5 3goll S/ 27ml(Al52] 9¥l)E 50ml FHel 37 ¥o homogenizer
(T25basic, IKA Co., Malaysia)Z 13,500rpmol A 103t #4355t pH meter
(MP230, Mettler-Toledo, Switzerland)E 343}t

(5) A7}

A7t Wi 2571 70C7F S =5 7193 o A4 1583 B3 & A&
1.5cn®] coreE o] &3t T WFH} ZE& WFoE ANEE AHFHFT F, Instron
Universal Testing Machine(Model 4443)°l] Warner-Bratzler shear deviceE “&2}3}o
Azl 2AF Wy FzZto g Auste =43}t Instrond AL transducer
50kg, crosshead speed 100mm/min, loae range 20kg S = AA|SIATE H ) peakE
AT (kg/ ar) o2 YERY AT

(6) ofm] =4t

ofml At B2 AlF 5g3 6N HCl 40mLE T Zgtxzd Y &g o
110C ol A 24A17F BQF A&7t ~E Fete] 7hi8] *P" 50ColA =
T FSAZ O FFAEE 02N sodium citrate buffer(pH 2.2) 50mLE o] 3|
AAZIAL A %A (045m) = AT A FAFE AREBOu)E oAt 47](Model
835, Hitachi, Japan)& ©]&3lo] £243t3 T
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Table 1. Composition of pH, moisture content, crude fat, crude protein and crude ash(%)
among the pork cuts and chicken breast

Ingredients - Sh'oulder : : Ham ; - 'Lo.in chicken breast
Triceps brachii  Supraspinatus  Semimembranosus  Biceps femoris Longissimus

pH 5.8140.05°  5.8640.02" 5.6020.03° 5.61£0.03°  55240.03F  6.08+0.00"

Moisture content  76.27+0.55"%  76.48+0.39"  76.23+0.33"  76.03+0.50°  75.03+0.25° 74.99+0.23°

Crude fat 1.5440.32°  2.86+0.32" 1.28+0.31° 1.96+0.30°  1.35+0.17°  1.1640.07"

Crude protein 19.6340.36"  17.21+0.25"  20.25+0.18 19.0440.33F  21.43+0.26° 22.48+0.11*

Crude ash 1.1440.08"  0.9440.08° 1.08+0.05" 1.08+0.05°  1.1440.07%  1.10+0.02"®

AEMeans+SD with difference superscript in the same row are significantly different(P<0.05).

pHE 9 =8 3183 44 FollA 714 7123 oy F83 459 FHE Uehle
FHOEA, pHO 1L - A o me} §9 B4 9 A5 FEFE vt (Kauffman et al.,
1961). pHS A% #7b&ado] /M B4 vga ez doy, Sod, 54 €22
ol HA AALELE S pHE Seong et (2009)%] 434 e}

-

O

]
A A HALZIY AAY Fofet & e 3%l ANIFS
e Zh B9 APk Fol Rl Apo)(p<O.05)E UERoY  H7hE 2 (1.1640.07%),
S 9 &Immzizarms(LQSiOﬂV) SA| Lngissims(1.35+0.17%) 2] 785 &l Ao
(p<0.05)7} §i= S2 AMgFe eI,

s A 7ol AelEs 2R vEWlen, grisdel T w2 39
(22.48+0.11%)5 YJEPAL, T4 Longissimus(21.43£0.26%), STl 2] Semimembrancsus
(20.25+0.18%), 2thele| Triceps brachii19.63+036%) <=2 < JERATH

3lRe] kel A feldoR Ao)(p<0.05)F HAI Longissims®} Tricgs bradiio] 7178
= Ukt

—_




Ae

Qg

Table 2. Comparision of shear force(kg/cm2) among the pork cuts and chicken breast
Shoulder Ham Loin chicken

Ingredients Triceps brachii  Supraspinatus  Semimembranosus Biceps femoris Longissimus breast
Shear force 3.60£0.27°  345%0.36°  3.6240.24®  4.0240.37*  3.1740.37" 3.22+0.48"
(kg/cm2)

A DMeans2SD with difference superscript in the same row are significantly different(P<0.05).

Adrtsd 459 =83 =58 Uee @< Blud 2d3<= Table 29 2T
Longissimus®] 74§ Aol 7} WA ystoerm 1 th&F 22 chicken breast,
g4, Ao o2 YUkttt o] Ay Seong et (2009)9] OLE‘rE] 54,
Ao wog2 W2 AYE gho] U Ades ta
9t Devol et(1988)el W= =R | Longissmus
A3 THOE AAYTU= Aot dA AT

Table 3. Composition of Amino acid among the pork cuts and chicken breast

) Shoulder Ham Loin chicken
Ingredients . - . . . . .
Triceps brachii  Supraspinatus ~ Semimembranosus Biceps femoris Longissimus breast
Aspartic acid 8.8840.09 8.9540.03 8.9340.01 8.8740.11  8.8440.09  9.09£0.06
Threonine 5.030.03 5.0340.03 5.0240.11 486£0.02  4.9440.14  4.91£0.03
Serine 4.05£0.04"%  4.1240.01* 4.11£0.02"8 3.94+0.05°  4.01£0.07B° 4.13+0.04%
Glutamic acid 4.34+0.04 4.3940.03 4.4440.01 4554013 4.39+0.03  4.48+0.03
Proline 5.43+0.26 4.95+0.15 5.3440.70 594036 5414059  5.33+0.79
Glycine 4.34+0.04 4.3940.03 4.4440.01 4554013 4.39+0.03  4.48£0.03
Alanine 5.8840.03"  5.9540.01° 5.8840.06° 5.8240.02°  5.8540.10°  6.0940.04*
Cystine 2.12+0.05 2.1740.06 1.9740.03 1.8440.26  2.3240.02  2.17+0.08
Valine 5.1040.11 5.1340.02 5.1240.03 52540.2  5.3040.31  5.360.19
Methionine 2.8740.29 2.9240.01 2.7240.23 2.96+0.03  2.77+0.18  2.91£0.27
Isoleucine 5.11£0.00 4,9740.02 5.1840.13 4,9840.02 5144016  5.27£0.10
Leucine 8.40+0.13 8.5440.01 8.4240.08 8.29+0.06  8.34+0.13  8.43£0.08
Tyrosine 3.8940.02"  3.90+0.03" 3.76%0.06° 3.7340.03%  3.75+0.04°  3.72+0.06"
Phenylalanine 4.52+0.02 4.5140.06 453+0.11 4.4040.03  4.48+0.11  4.40£0.17
Histidine 4.85+0.08"  3.79%0.11% 4.98+0.34" 4.8740.26"  5.17+0.20" 3.78+0.03"
Lysine 7.83+0.12%  8.2140.01* 7.86%+0.01° 8.1740.08"  7.79+0.06° 8.0140.19"
Ammonia 1.5940.01 1.60£0.02 1.57£0.08 1.5240.01  15240.03  1.57+0.04
Arginine 6.750.03 6.7740.01 6.7840.06 6.6840.02  6.79+0.12  6.94£0.19

A Means£SD with difference superscript in the same row are significantly different(P<0.05).

0. s 52 = 61
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el s, 27ksae 7bg v ek Btk Histidinee 2 #8 ofuyatoz
A& ATHCho et all ., 2011). Bl e4Rl Serme4 A< Syjealal oltlale]
Sypaspnatis RS Seminebranasus £ 22 FA WSk, Logissnus €t Rl S| Biceps
femoris= 2138 (p<0.05) 0.2 W S UEFITH

oj¢} o] HAIL7] MAY F9e] ¢ Hpoln|at Ao Grisdd 2ol
¢ 24ES YWY 53] Logissnusol A ot A 250l vl $83 94T =
Histidine $&-2 9129l AHol(p<0.05)F Holw &2 FAE Yepih

Fl

537}

ry

Table 4. Comparision of sensory property(cooked meat) among the pork cuts and chicken breast

) Shoulder Ham Loin chicken
Ingredients ; - ) ; ; ; .

Triceps brachii  Supraspinatus ~ Semimembranosus Biceps femoris Longissimus breast

Color 6.11£0.95" 5.91£1.02" 3.8441.07 4,3341.02" 3.44£0.99°  2.00£0.73"

Aroma 2.9541.07"®  3.20£1.14% 2.8340.88"° 3.3441.03" 3.06£1.29"  2.56+1.01°

Off flavor ~ 1.40%0.50° 1.4440.64 1.6040.78" 1.9040.80" 1.4240.63°  1.6440.86"

Juiciness 5.13£1.03" 5.7140.96" 3.15+1.11° 2.9141.04° 45441.07°  5.6540.67°

Tenderness  4.80£0.99 5.13+0.86"%  3.56+1.01° 3.2941.10° 5.48+0.63*  5.36+1.14"

Overall acceptable 5.03+0.88" 5.1940.83% 3.9141.00° 3.63£0.97° 5.45+0.67"  5.50+0.66"

APMeansSD with difference superscript in the same column are significantly different(P<0.05).

HA 7] AAL FL ek Grlsde] AeHAE Hlu g A= Table 49 2T &
I BHHY AF FF3E Zolrt AeolE BTl oA 2ol (p<0.05)E HolA
3Tt AT tF Y] A Al Supraspnatuset RV, Tricgs brachi, Longissimus
o2 YA EJ\E}E]«] Semimembrancsus, Biceps femoris F-917} 718 YA Uit}
A2zl 73§ Logissimus, H7VE4, kel S| Suspraspinatus, Triceps brachi 2%
A Usky, Sigele] Semimembranosus, Biceps femoris F-9171 A &Eo] 71 v
Ut olgj A3 FEAR VIZ R "Uted, 4, dntElde] Ae fFoHd
2}o](p<0.05)E HolA FUAT GrisdI, Aol FHA] M= 7P FA W
sketk
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A o P%L% Hlasllth pHel 7 97, e, slvd, S4 Felees vet
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o7 w2 RS YeERlar oAl Ao)(p<0.05)E HIATE Ad#He] - Logissinus,
Sled, Symaspinatus SO2 GEe 3RS Holn, folAQ1 A}o(p<0.05)F HERAH: opr|iat
2L S AT ARpERLIeL ol Aol(p<0.05)= Al IR HIEo}
%24t 5 Serine®] 7% HVFEEC] Logissinusl]l W8] =2 S 7HAIL UAAL Fote]
37 5ol o) 4] Histidine®] 7-9- Lagissinus, Samimamirancsus, Triceps  brachii
5 WY En w2 2 7HAL AIth WsrelA TR ARk FelA] Sl
te] o) Semimembranosus®t Biceps femoris F-%17F 748 W2 HaE don Az
7158 e SA B7F Ednt

E

EL

d

v

Table 5. Compare the overall characteristics of chicken breast, low—fat pork(%)

) Shoulder Ham Loin

Ingredients . - ) ) . . ..
Triceps brachii  Supraspinatus Semimembranosus Biceps femoris Longissimus

Crude fat 132.8 246.6 110.3 169.0 116.4

Crude protein 87.3 76.6 90.1 84.7 95.3

Histidine 128.3 100.3 131.7 128.8 136.8

sensory property 91.5 94.4 71.1 66.0 99.1

difficulty level of
dismemberment hard hard easy normal easy
(AY o))

$p1@§%%§ﬁ#4%ﬂ%@%lmﬂi_iﬁgwm A7) AR FHole] F3A
EAS XA gsle] vlagk A= Table 59} 2.

A7) ARERLIF SO Logissimus S Semimembrancsus’t TFE A A F-9] o] W] &
A gteFo]l a1 A ko] wal o4l 2L ElERE HYEA 2ol P
2ol vl AW F9E Asd SHAIRE Semimembrancsus®] 739 EE1H AdY
S A5Vt ymy e rtelA tEAH A& 7ol UmA ) wron 7|sdo] |
ABE Semimembrancsus®] 713749 e 9% 7 A2yl a7H T

n.sA e 63T
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2. 2
B AT 943 AF B AT =24, pH =4, VYE AR Yol AASAT

EgWE(Torry Meter)E ©]&3 AME S48 Ao SFAEFAR7H] A

oAAM 373 AAEAA pH HAAbe FAtasrdol M, e HAbs SEtistalelA

NBE BAEASHAA 1€}, 394, 7= T2t EAFSHA

e A F= A= SAH 2527H( NAEF(a, b, ¢) 1270 X7¥ X34HE), pH
% 1 ] 1270 X3 X39HE) A ARG8T

2¢-7lsd ot & sk

U’J—FA— a b c 37H NBEZ :er‘:_'—?ﬂ % LDPE EE(Low Density Polyethylene) .=

AHE FAE ELWE|(Torry Freshness Meat, Distell, Scotland)E ©]-&3t3 Tt Al
AE F4 dge 21719 FHAAGNA gdES ol Fa e FAAH MEz7E 73
HolHA SE& HASHA st GAE SA4E AR Fotew AfFet Ao
HGAE Fotste] AHAEE SAs= Aot

FAESERAAETEAAE THY S “EYUWEHE ol&3 AR FAZ
FEY 54 1059 EZvE %X H kol 6.001°42 Ax, 4001744 6.0v7H B,
407|RF> CEo®2 AAT 1 A Utk o] W 23S 233 dE AT

o= 370 Ad(a, b, )2 ol s ASWFo= Azvi 33

pH SA42 44 3 7148 A=E Uehlle 34 @9 = =544 05E 14714
%7@% 17H ANEF ofditty] AAEES X3t 10g¥ 33 RHEo 2 AHste F7
ol 7tz 43ttt Eikelenboom 5(1974)¢] W& &85t A&
10g S+ —’F 90ml= &3 ¥ Homogenizer(Ultra-turrax, T25-S1, Germany)E A+
3t 14,000rpmoll A 1823F #4833 %, pH meter(PHM201, Radiometer, France)® %
3t Th(Fig. 5).
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AME ZAARe] AHTE FAMYE chgle] meh ol Uehgth Table
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Table 2. 77|17l W2 AXE =4 Adp(olitiy] 1)

Storage period (day)
Sample

1 3 7 Sig.
Fresh 10.224+0.51 8.11a£0.51 5.11a%£0.19 Kk
Bruised/flesh
blemished 9.56%£0.19 6.56b%0.19 4b%0.58 ok
Mixed 10.33+0.58 7.11b%+0.51 4.67ab+0.33 ok
1) Sig. : Level of significance, ** (p<0.01)
Table 3. A7|] mE AME 274 Asolleke] 2)
Sample Storage period (day) Sig.!
1 3 7
Fresh 10.444+0.84 8.33a£0.33 5.11a%£0.19 ok
Bruised/flesh
blemished 10.224+0.84 7.33ab*0.67 3.56b%0.19 *k
Mixed 10.444+0.51 7.22b%x0.51 4.67a%£0.33 ok
1) Sig. : Level of significance, ** (p<0.01)
Table 4. A77131ol w2 A% A4 Ao}tk 3)
Storage period (day) .1
Sample 1 3 7 Sig.
Fresh 10.444+0.84 7.89ax0.51 5.22a%0.51 ok
Bruised/flesh
blemished 10.33%+1 6.5b%x0.24 3.56b%0.51 *%
Mixed 9.89£0.69 7.33ab%0.33 4h+0.33 Kk
1) Sig. : Level of significance, ** (p<0.01)
2. pH 54 Z3}
pHT Table 59 #Zo] SAHHAJT B4 Hivl(a)d e A4713te] W& pH =74
el oMl Aolr) AL, W EE AAH HAIAE 107 3U3 ol
plVh oA om 2asieAR 32Ul 72A B Aol felgel . H,
tfxz71kell= pHY  #Fodd A7 QIlHh ol  Jakobsen¥  Bertelsen(2002),
pastsias(2008) 5°] 7t=Hl&ol W& AA7|E 7lE%2e] pH WHarF thxz3tol=
Fe1Ael o)zt gtk AT AT} AN Gk

)

1
Ho




Table 5. pH 54 A3}

Storage period (day)

Sampl SEM!
mpie 1 3 7
Fresh 6.84 6.71 6.71 0.03
Bruised/flesh x , y
blemished 6.93 6.78" 6.74 0.03
Mixed 6.85% 6.66" 6.82% 0.03
SEM 0.02 0.03 0.03

IStandard errors of the mean (n=9).
*“Values with different letters within the same column differ significantly (p<0.05).
*Values with different letters within the same row differ significantly (p<0.05).

3. WA= HAF A3

14 mAESF)E 24389t EMBHI A S o] &3}

Flou, gl sids = —:"—EH(Colony) oz
A # (sampling) 3= Al ol A= Fujjo] wE

=)
ox
o
)
>
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ol
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oy
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L
fof

\

ok
i
il
z

Table 62 WA= A A2 A4 Fa7l(@E HIx ATl AA7IZEe]

FolEgrs vIETT fodeR IUbska, 4 ATt mAEs vlaelA =

44 Ha7l(), B4 2 B9 ga7]l E95(0), ¥y Fga7I(b) €22 =7

ZAHE AT (p <0.05).

AZ7NZE Aol me dd7E ndese] Heienas W-gA "garib), 3
o7 ¥, ATl wE ARz

e o

Table 6. WA= AAF A3} (2] : Log CFU/cr)
Storage period (day)
Sample ge pent Y SEM!
1 3 7
Fresh 3.04% 3.51% 6.13% 0.049
Bruised/flesh az ay ax
blemishod 3.95 4.15% 6.60 0.028
Mixed 3.55" 3.73% 6.29" 0.034
SEM 0.036 0.043 0.035

IStandard errors of the mean (n=9).
Values with different letters within the same column differ significantly (p<0.05).
“Values with different letters within the same row differ significantly (p<0.05).
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alztet 2 ek s a7 A AFHE HAE
Investigation of Accuracy of Automatic Checked and Bloody Egg Detector

ABSTRACT

This study was to investigate the reliability of automatic crack and bloody
egg detector by age of hens and level of detector. As a basic study, the result
of this study will be helpful for implementation in Korean egg grading system,
thereby providing improved egg quality for consumer. An official egg grader
randomly selected 1,000 eggs per each experiment (total 36,000 eggs), ran
through the automatic detector, and conducted labor inspection using the eggs
classified from the detector as cracked, bloody, and normal eggs. The result of
showed that hen’s age with 40" and 60™ wk showed higher incidence of
cracked eggs than that with 30" wk (P<0.05). Also, when levels of detector
went higher (lower sensitivity) from 4 to 7, the detection rate of cracked
eggs went lower, while the total rate of cracked egg was consistent after labor
inspection of the classified eggs and achieved over 97% of accuracy, which
meant that the automatic detector is reliable. The bloody egg was found only
0.006% from whole samples and all the detected eggs by the detector was
bloody eggs after labor inspection of both bloody and normal egg lines.
Therefore, it can be concluded that the automatic cracked and bloody egg
detector was reliable and can be implemented in egg grading system.
Considering that the limitation of cracked egg for the 1Ist grade egg is less
than 9% in present egg grading system, using an automatic crack detector may
help to provide better quality egg for consumer by producing less than 5.5%
of cracked eggs.

Key words : Reliability, Cracked egg, Bloody egg, Level of detector, Age of hen




AA AT ZFELS 1980878 FE3] F7leto] 62,8408 FEolth. yehd AL
SRE T, v, s, 8, AR ol EuEke 5667 &(KIAPQE, 2011a) 2. &
AA 2291 AAE=elth. iy 30,000 HIRHS] AMSTH e AFREA T 15357 F
61%, 10,0005 P 9Fe 19% & AR 717} A 8= B Fo] Fo} YAakn] Holx] AR e o]
7] oFgk A4 o] tH(KIAPQE, 2011a). W FAIMIG S =412 ZAES SAIZIHH AHA,
EE&84 AAAAY FHE T ALV dFAAY Y-S gEFolok st 24, oA =
o]l mEE FAMES FHE FAHoR FHAAT & Aot (Cho et al, 1995).

A ?4%7}“ 2002:FHE A AAIEke] @A Az 555,00071 ] AlFte] TEHOE
SAH lon, mid Yikeo] 10| ZELo R 39%Y FEe] st Ao =17
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FeElvet AHA Y ZAATAlE MANTA B Al AAR7E ge] S
Ao 7 vad A g E Faet, Suk dnke] Sd o] ETH(Lee,
1998). Lawrence 5(2009)2 WAl &2 3zh& lstr]fs) 4 zddA2 Aol
ATe ¥ A os dEe W3 Qo mATEY d4s Flstes 2YddA
12%9 A= 942%9 AFEE HQl AFHAS} Hlmdtd 03%2] 2LAZ 99.6%7}
%ﬂ o}gaum s} ATt ]ones %(2010) 7ol Al 2"l o] A5zt AlSdgde AeA At

A Hstdel v AedHe A
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95,5005 48kl 19 HAFELS 0.008% 1At AFA TN = AT/ AE (A SALE,
AA, AFN=E o] &3, LY 334 +° %_‘%‘Er 110 g& A4 Fol ¥ 9
3 AgFE At 52 UES o] &3 xﬂd AEFrRen, AsHds 9 144
oL, AXY] e AFLE2HA 2O R sHdT]d % 24~30CE FA AT &
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Azl WAz F Hd eele RARAErE FASEA gon 4y
@R Agoln], nuzeele Bl A%8 Hrteto|dls] Agws) uA vz
do] EQRRE Aol FARdEI A HaRoR ANste] HAelo A
9 Hrtel AAE 2NBEARNYY FHEELARM) ADEF VALY F =3
2B e olgatd HAAEY| Y AEee A FARdE e 4SS 2AGA
o mak gabeole) olaskm vimzteelo R Mud Agte] AAE SUG o
ANstel HARAET Y LHEL 24 AT BB H4A0E7)E 4792 24

DAY AR E7E 253E WAGe Agzg IAVE K 15709 WE
(buttons) &. 2 FA o] T} Algko] 15712 W E(buttons) S AUHA A GG W
A

7o 4717, 54 HolAE HEe Z, Ao, AYTHE ZAste], 1 A% L Aol

2
uhe} 97bE SA o George N. Bliss, George N. Bliss, 1973). 35 41T o o

2t Ao Aol Ak Algo] Fol 1 A% AW Fele] wiyo] AeAl L4
, o] Golq Al REL Y3 T Fo| ARG WAE PAWT. T AF Fi

Zyol AR A3 7B 2852 AF Hr)

o
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g 1ok nlzk . . =
Ui(?air}li_r]le c(;ac-f{r)ﬂl T x ok 5-2Fek (pinholes) g7k (bloody egg)
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FEZ A4 E719 27 EE 24 9T =3 gd 4 =7 % 500~800TH Al = A 5}

guk(blood spot)& ) AFEo] HA doly o] FAE A, Hi
& Al G dae] s FHol o] dfi dgs HFo A TS, I
(bloody egg)> FHHAF dHow P31 G A TErh(Lee et al., 1999).

T AYoME it RS TR Y THF S o= A FAT AL, B
%o 277} 3 mmol 4T mgto g TRt EFEFT

DAYl E@AZEIE Ao YA NHABHFH)E EFste FAE Le T )9
channel2 £33 & 71 o)y} 7]&X Htt @A yed daog AA4gsi=n, dukzlo
2 7122 HlE 900960 B AEEH 01mm9] gere AZ3H 500459 FM A
®A 10mm FEo] Fe HEdh @d AR 1-992 73tk

APoA A& BE AEEY A EA L Statistical Analysis System(SAS release ver
9.1) ZE2 13 S E General Linear Model (GLM) procedureE ©]-&3t] #£4HEA S A A
sta, ATt 94 242 Duncan’s multiple range-test (Duncan,1955)& ©]-8-3}<
5% =AM AASA T A= Hk FF 2 2 (standard error of the means)Z X131
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1 Fe] e e PE A=

Table 1. Number of detected cracked eggs per 1000 eggs from a crack detector and labor
inspection by hen's age.

Age Cracked egg line Uncracked line followed

by labor inspection Total
(week) Cracked  After labor inspection Cracked Hole Sub total
33~39 23.75 23.17° 43.83 7.83° 51.67° 74.83°
44~48 24.58" 24.08° 61.05° 11.252 72.75 96.83°
61~66 42.08° 40.58? 62.75° 6.67° 69.42° 110.00?
SEMY 3.422 3.320 2.299 0.865 2.329 2.155

¢ Different letters within the same column differ significantly (p<0.05).
U Standard error of the means.

Gzt go] ztou dAeE EAA %e AL FZ4 7 (check)olet M, dZ4EA
HA o] i E {FE2HE AS FEU(leaker)o] kAl Frh(Lee et al., 1999). @A Al
ol A g A o VAR s Aol e FAFC] TS HAL, o2
Aol dzre] 9z dyEo] FUISHA Hol Lo whet v B EC] U HAH
(Wall et al,, 2002; Mertens et al., 2006). J&+2] T AN A ] 7, FF, AE,

wzbel v Al A, A 2 AT ol yehues AR v, Add AlgAE

7] BE] vpE & E F ATH(So et al, 2007). o] H & 7o ot HAE 2 T

o7 AFe A EZAlE LAY T2 FHAY ATz A 5 glons

(Mertens et al., 2006), 3zt At 7443 FHAY Ade FASE AL W +

a8ttt

AAFH O 4T =S Blals Table 13 2 Total

inspection 3zt &k<Eol W9k Z42}Qle] Sub total WA earo] FekolH, 7 A T

AlTE Hgholth.
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$ 6077} 30 2
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E' A

w ¥
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ol A3 T AW 9% EFFT ARAFATE AV oA o] st dddor AR
4o 7S4S 2A, BEd 3T ARAF, 7AAA ddol oA Bel TAE] we
o] t}(Coutts et al., 2007). De Ketelaere 5(2002)2 8 o] EotAH FA4 57} HAgh
T BiE 3, FHo| S/eF d4d g7 SUHE & A2 A dAge A,
=3 40FH YA Aoz A7 FHAA FUHE A devd FHol S
-’F T A ELE S7HE Aolgt AHHET Seo 5(1997) Aol A 7] MeaA ol A

2
HAEkE 9 (9F 1.0~2.0 kgf)oll &Jate] sEHAY == AL dF(crack)S FAIZ &
2 ASAE S XA Hed AsHAAEST7E SHAT ol FY AlzH F olFAA
(transfer) B X7 X|(packing system)ol| A o] FZo] A EE= A0 = odstAtt T3
EZAAANA Ado] Be FAZFL F 21~4.0 kgfA =o]aL 2ZGX| A Ado] A=
FTAFEL °F 04~05 kgf AEE HA F7 750 0.2 kgf ©]7(Seo et al.,, 1997)°] =
2 H2%F A 2 A=l wet geke] dAo] o FHTHSo et al, 2007). WERA 5 A
P2 HAo] dRE AN Ade st AP I oz AFad &7
oM HAEsHWA Fstal AFSAHA A2 szfo] b dFe 48T + AUth

(*]

o] &= ]Mtransfer) ol % ]'Z]Z(transfer)

s

22 (packing system)

Fig 4. K54 Edixy 9 g7JA] 28]

2. A E7] el whE A#E

Table 2. Number of detected cracked eggs per 1000 eggs from a crack detector and labor
inspection by different levels of detector.

Cracked egg line Uncracked line followed

Level by labor inspection Total
Cracked  After labor inspection  Cracked Hole Sub total

4 41.67° 40.56° 47.00° 7.56 54.56° 95.11

5 33.67% 32.56% 54.33%® 8.33 62.67" 95.22

6 27.56" 26.89 58.892 8.89 67.78%® 94.67

7 17.67¢ 17.11° 63.90° 9.56 73.44° 90.56

SEMY  3.927 3.747 3.431 1.198 3.483 5.676

a°¢ Different letters within the same column differ significantly (p<0.05).
U Standard error of the means.




)
A

e

=y
)
o
o
o

o)

L0
.Z__l

0

-—

glell

7_|1—

1o Hheh = W9t

S

7} fremos 37

o]
o

Zaste AR UEET meba 74

90-957] Abo] = GA}

100071 =

e

79 Hl

Hleon, fgd
I o= slen, @ 5

%)

T
T

4 o]l A

£ 4

o] uhzke Al 36,0007 F & 2719HS A E3A, 1607

o,

i

Al

94 ch(Table 3). Choi %(2002)

23

1

o

of

_Z#_l
"I

< T AUth

o
A

i ol 7t

P g s o, Ao g4uste] wel wes

5]

S/ = W]

lolnz, B AdgoA ALE

S

°] 9%°]

7oA Z+ZF 5.4%, 6.3%, 6.8% 2

ol
=

g 4, 5 6

1

A,

go WA Agog 4

AAA il vtz

71E

A

H

7z

—

T

‘_Il,_y|
R
s

<M

il

w
;OU
2

oF
TH

)

nm
Hlo

-

73%% B
A7l

7_|1-

9-95%2¢] 3}

o
T
ofy
Py

15|

file)

!

& FEo AT LHA

=
<

B

Al Al




3. Al Tl whE S HEE vl

Table 3. Number of detected broken eggs per 1000 eggs from a detector and labor
inspection by weight standard.

Uncracked line followed by

Level Vzelgdht( ) Cracked egg line labor inspection Total
standard (g Cracked  After labor inspection  Cracked Hole  Sub total

68 < 12.67° 12.44° 12.06° 2.11° 14.11°  26.56

60~68 21.89° 21.00% 26.56° 3.78 30.33*  51.33°

4 52~60 5.78 5.78¢ 8.00° 1.67° 9.67° 15.44°¢
< 52 1.33¢ 1.33° 0.44¢ 0.00° 0.444 1.78¢

SEMY 1.979 1.945 0.973 0.480 1.206 2.587

68 < 9.22° 8.89" 12.22 2.00° 14.22>  23.11°

60~68 18.67* 18.11% 32.78% 4,89 37.67*  55.78

5 52~60 5.33" 5.11° 8.89" 1.33"  10.22™  15.33°
< 52 0.44° 0.44° 0.44° 0.11° 0.56° 1.00¢

SEMY 1.507 1.386 1.766 0.485 1.859 2.598

68 < 6.44° 6.33" 13.22° 2.56" 15.78"  22.11°

60~68 15.78? 15.222 36.22° 5.11 41.33*  56.56

6 52~60 5.11° 5.11° 9.33° 1.22° 10.56°  15.67¢
< 52 0.22° 0.22°¢ 0.11° 0.00¢ 0.11¢ 0.33¢

SEMY 0.961 0.909 1.426 0.411 1.487 1.810

68 < 4,00 4,00 13.89" 2.44° 16.33"  20.33°

60~68 10.67 10.11° 38.11% 5.33% 43.44*  53.56

7 52~60 3.00 3.00P 18.89° 1.78° 13.67°  16.67°
< 52 0.00° 0.00°¢ 0.00° 0.00° 0.00° 0.00¢

SEMY 0.491 0.420 1.990 0.716 1.983 2.126

a7 Different letters within the same column differ significantly (p<0.05).
U Standard error of the means.

22 g gadAdEr] A 4 sHsaEE 34 AEE vale Table 39}
2o AgE A 36000705 FH68 g ©14) 20%, ETH60 g ~ 68 g) 57%, 1—41\“4(52 g
~ 60 g) 19%, TAT(B2 g 1“) 6%% TEHEACH, 7 HElol AN FFE e
oA zpol7h AATHP<0.05). HEE HA sy Sdo] 7 Wi ek, g, %‘—
AT £O 2 YERT o]l ©ed] Aibeo] BE Tk A 9lzto] Hol WAS Aoy,
Ed3} gigke Absriel AR BE A SstE ot S5 g 494 YW 72
ZATGFE F g4 $7 4l HEo] FastHa, vivZeele) v 5
= 7t o] A= T %“%"! glo] #Hed Ay FL3 Ago|t}, bk =3 &
g3 vl=gk o gzbeto] A HAAY digke gElA HiE 3~57E HAEo| H
Rom, HuAeRIgAE 9~137] A== HWE o= vu|sAt. FA e -z

AES Hd 0572 vv|dk FFo| AU
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Table 4. T—test result between crack detector and labor inspection in cracked egg detection.

Pr > |t|

T—value

T—test

<0.0001
<0.0001

5.22
—10.00

Detector vs Labor inspection

Detector vs Total
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Table 5. Number of detected bloody eggs per 1000 eggs from a blood detector and
labor inspection by hen's age.

Normal egg line followed by labor

Bloody egg line inspection (100 semple)

Age (week) Blood After labor Bloody Bloody Sub Total
0ody inspection (under 3mm) (over 3mm) total
33~39 0 0 0 0 0 0
44~48 0 0 0 0 0 0
61~66 2 2 2 0 2 4
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Table 6. Number of detected bloody eggs per 1000 eggs from a blood detector and

labor inspection by different levels of detector.

Normal egg line followed by labor

Bloody egg line

inspection (100 semple)

Total

Level

Bloody
(over 3mm)

Bloody
(under 3mm)

Sub total

After labor inspection
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Fig 7. crack detector buttons$]e] A& George N. Bliss, George N. Bliss, 1973)

2) d#7=7](blood detector)
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ABSTRACT

This study was performed to investigate the possibility of instrumental
differentiation of duck breast meat treated with different processing and storage
conditions for industrial application. Duck breast meats, which were 1) only
refrigerated (fresh) after slaughter, 2) fresh but applied torching process for removing
remained feathers (fresh-torched), and 3) frozen and thawed (frozen-thawed), were
prepared and torrymeter value and other quality factors were assessed. The
torrymeter values of both duck breast meat and skin showed the lowest in
frozen-thawed breast meat during whole storage period while no difference was
found between fresh and fresh-torched ones, except for the skin at day 3. Drip loss of
frozen-thawed duck breast meat was higher than those of fresh or fresh-torched ones.
The number of total aerobic bacteria was lower in the breast meat of fresh-torched
than fresh but both were not different from frozen-thawed at day 1. However, there
was no difference found in microbial growth at day 3 and 7. TBARS value was
increased during storage without difference among treatments. Sensory scores of
frozen-thawed duck breast meat were the lowest in all sensory parameters evaluated.
The results indicate that once the duck breast meat was frozen then thawed, drip loss
and sensory quality can be significantly affected and the torrymeter value could

differentiate a frozen-thawed from fresh and fresh-torched duck breast meat.

Key words : Duck, breast, fresh, frozen—thawed, drip loss
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AEdE T EU|E Fh(torrymeter value)?t EPFS T i dolA 1, 2, 3, 4,
] Al & st

5 5 7k A9 AP, S, A s, ARk 2714 A E 8 AsHAe
AT AIEE polyethylene Aol L3 & ofoj ko) Pl G APLR o
okl 1, 3 B 79 E FESE] YAAG2£2T )stHEA dFe AASHAH
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A =2 Kruk 5(2011)9] WHe &85t TBARS#H = S48t 5, 28 /IS
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Ao B9 A 742 WF F deFol /M w3 EXS 7HE 9kt
P Ae EXSol 7 =4 yEtya oy dRtF oz Apakakel A4
Atolol = & ABAAVE e ASE ¥ A d=Tl(Lynch and Faustman, 2000),
EAFo A5 stdoz Qs g Mo] ot keMor HEPH Ay o=
A3 &= WHItE {40 4Hgto e FEFE vH Z o' HRItKChae et al, 2006).
A T3t 7ES(meat) o] 2ol TR 7HAF AA R4 EX]So] & AT
Hle =74 Yetual, 1953 s WdF F dlssol M 9 vUEwy
(Table 2). WEo| A5 EXFoNA AA7IZol wel WolAl= 38 Hlon,
MEo] B e AT FolA AR7IZEe wel Srbstes Aoz Holsd, ole '/'F
el o3 M4 w5 AR B F Utk AHRHoE YFE F dES9
A g}, 53] A Wyl gE ATt Bl dsital #dd 5 o

EZn g Zk(Torrymeter value)

28 7tES(meat)e] EFVE #2 W¥F F 3sHo]l AHSH EXS vlE A
A AA 71z A FYHe 2 A UEETH(p<0.05, Table 3). A5 EX S
AR z7]dE zZol7F flloy $rlde EXSo] AMdSol vlE)] ol 7h&
4 A (skin)2] AX=E FE 7tES(meat)oll HIE) Wkom, Mutx oz WiE & g

Fgo] A% 2@ EX Ko 3] FoH oz Whrh(p<0.05).

gutR o g fo] Wi 5L AXHA WAAHo] FA, uEh:EL;}oq R RS S=1]
=84 WIE dogA "o o] T =94 ®Ee Alx 4Ry T8 A 1
HE&=s°l 522 F8/¥A dth Okazaki®t Uddin (2004)° A S o] &3}
of YAH A Adsd ¥ F dle AAdse S5 vud A3 FF=0)
foAor 2ttt nustgoh EYuHE B AAS 229 Waw

A AEde SAsIA Ao AHAERE WdEstr] fs] NEEo AMEEHS]

(Dufloset al, 2002; Lougovoiset al, 2004), %29 #EX%(conductivity)<}
(permittivity)°] W& &3 AlE 4oy A7) S/EFS HAs)
7R o2 SA sk A o|H(Ghatasset al, 2008). Pivarnik 5(1990)% Townle
Lanier(1981)& EZHEE o] &3te] MK AME wHo] rssitta Bty
o ORb 32y FjolA EYREE o] &t AMEE SAHY A #

rlr %%
P rtr 2
flo e = N

~<
©

teA gehbsd, ol AMe TR wel muzde Tzsl g wEole
T Agstn gk 22l ]ungo(2011)° AgelA BEEE AME 24 7 4
A&7 UE T ol5Se] e olgo] Jsay Husgsd, B AP AT
N o7 tes mE Adel e AL oo WE ¥ A5 wEdx
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FolA WEAANA FAE APl 459 FxF

| SVt Aol #FE =AM (Amvrosiadiset al,1994;
Z dojth, Alttrt =-o] oy

stAld M“jr

Hansen et al, 2003), © =
of wuAe XS old =Rl Fhe %o FAL

(Fisher, 2007). ¥ <o) A

2ol MG EAS Aot YEhtA 42 i 3E F e Se FoHd A
ol YEMIAIL(p0.05), °l= AAME BI7HE HIse ARE 2d 5 e ZL
=2 dddEn

Ant 2714 A=

A7l mte BE Aol duk 5714 vdE WEhE Table 4049 2
o] A7zl F7Feel weh ~7}o} e Hth A% 71 Fol mA=
Hels 27 vAE A et 2= =8(Yun e al, 2012), 2 AT = 1Y
Aol 2313 AAMSe] g4 vEhal EXSo] P water, A4 39 o] FFH
= BEE AT AelE Holx fgth EASOlA g Aol Hls| <fzt
o w2 s vEhd Zle s el 3] dRo] ed® mAEe] dFe ol
A5 e 2o AZtETHChae e al, 2006). 12U, BE Azl W JE
(2+2C)oNA 79 AF F 10°CFU/goldo] mlAlEe]l A&l ¥ 229 mA
= deel digk Fo7h 8 A,

A W4s) &= = A [2—thiobarbituric acid reactive substances (TBARS) valuel
dutA o g 289 AHA7|7to] A= TBARSHE F7Ft= 43S e+
ol (Witteet al., 1970), ¥ AFolX = TBARSHLe] A A 7|ztol| we} Frlste= ARE
UES TH(Table 5). 12y A 1He #2219 Aol AT Brewers(1992)&
TBARS#°] 0.2 mg malondialdehyde(MA)/kgolste] H A= A3 AEolH,
40 mg MA/kgol’d2 ¢t 4t Ao ® Prisided, B dATFolAe AR 74
A= ZE HEFolA 1.0 mg MA/kgol3te] 7S Yetdo] Xl geo] o2 A

Takskel Apole gle Zo® HATh JeongT011) %= 459 W d5e AT
Abgtells S vAA FdTha BHaste] £ A Aikel XAtk TBARSH
Hal= 259 AWt 24, pH, FIAE 58, A89 T7], 2% T B dFS

W=ty B E 3 (Keskinelet al,1964), Chae 5(2006)% 3t Ao W& 2
a7)e] E4 ¥W 257} H3E who}l TBARSHOl 713ttty Rustgled, &
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Figure Caption

Table 1. Surface color of duck breast skin with different processing and storage conditions
during storage for 7 days.

Storage (day)

1
Treatment 1 3 7 SEM
Lx*

Fresh 74.82 73.20 72.69* 1.316
Fresh—torched 70.67 70.84 70.24% 1.326
Frozen—thawed 73.30° 72.03%® 68.93" 0.975

SEM? 1.610 1.031 0.888

a*

Fresh 3.44 2.96% 3.94% 0.925
Fresh—torched 3.21 2.01Y 2.75Y 0.548
Frozen—thawed 2.58° 3.85%x 5.28% 0.530

SEM? 1.049 0.407 0.413

b

Fresh 13.32¢ 12.95 13.56" 0.893
Fresh—torched 20.27% 18.79* 18.86* 0.632
Frozen—thawed 13.55¢ 15.15Y 15.96% 1.031

SEM? 1.062 0.636 0.853

IStandard error of means (n =9), (n =9)%
& "Different letters within the same row differ significantly (p<0.05).
*Different letters within the same column differ significantly (p<0.05).

Table 2. Surface color of duck breast meat with different processing and storage conditions
during storage for 7 days.

Storage (day)

1
Treatment 1 3 7 SEM
Lx—value
Fresh 36.88 36.63 35.36 2.301
Fresh—torched 39.47° 35.11% 34.19° 1.284
Frozen—thawed 36.20 32.72 35.44 1.546
SEM? 2.520 1.200 1.244
a*—value
Fresh 12.38b 14.24° 13.46%% 0.418
Fresh—torched 11.86b 14.36° 14.40% 0.464
Frozen—thawed 11.65b 13.24% 13.46% 0.318
SEM? 0.532 0.425 0.165
bx—value
Fresh 9.22% 12.38 10.79 0.912
Fresh—torched 9.75 11.56° 10.79% 0.456
Frozen—thawed 8.86 11.46° 11.60? 0.700
SEM? 0.244 1.057 0.591

Standard error of means (n =9), (n =9)*
@ bDifferent letters within the same row differ significantly (p<0.05)
* YDifferent letters within the same column differ significantly (p<0.05)
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Table 3. Torrymeter value of duck breast meat and skin with different processing and storage
conditions during storage for 7 days.

Storage (day)

1
Treatment 1 3 Z SEM
Meat
Fresh 12.26% 8.71% 5.11% 0.230
Fresh—torched 12.09% 7.81% 3.97% 0.258
Frozen—thawed 0.9% 0.98% 0.64* 0.212
SEM! 0.178 0.265 0.250
Skin
Fresh 8.18% 5.64 2.24% 0.316
Fresh—torched 8.48% 4.57% 2.27% 0.250
Frozen—thawed 0.51% 0.31% 0.10% 0.135
SEM? 0.328 0.198 0.183

IStandard error of means (n =3), (n =9)%

¢ Different letters within the same row differ significantly (p<0.05).
*7 Different letters within the same column differ significantly (p<0.05).

Figure 1. Drip loss (%) of duck breast meat with different processing and storage conditions

during storage for 7 days

12

10

[s:a]

Drip loss(%o)
oh

Fresh

Freshtorched

Treatment

“Different letter within the treatments significantly(p<0.05)

Frozen-thaw

Table 4. Number of total aerobic bacteria (log CFU/g) of duck breast meat with different
processing and storage conditions during storage for 7 days

Storage (day)

1
Treatment 1 3 7 SEM
Fresh 4.30% 4.67° 6.74% 0.196
Fresh—torched 3.43" 4.10° 6.44% 0.248
Frozen—thawed 3.84%° 4.23° 6.97 0.141
SEM! 0.139 0.230 0.217
1Standard error of means (n = 9), (n = 9)2.
aPDifferent letters within the same row differ significantly (p<0.05).
*'Different letters within the same column differ significantly (p<0.05).
L 7h 5
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Table 5. 2—Tiobarhituric acid reactive substances (TBARS) of duck breast meat with different

processing and storage conditions during storage for 7 days
(unit : mgMA/kg)

Storage (day)

Treatment SEM!
1 3 7
Fresh 0.63" 0.66° 0.86% 0.050
Fresh—torched 0.62" 0.67° 0.78% 0.030
Frozen—thawed 0.64° 0.76" 0.93° 0.027
SEM! 0.255 0.032 0.050

a“Different letters within the same row differ significantly (p<0.05)

Table 6. Sensory evaluation of duck breast meat with different processing and storage conditions.

Sensory parameter

Treatment

Color Flavor Taste Tenderness  Juiciness  Overall acceptability
Fresh 5.05%Y 4.91% 5.09% 5.00% 4.73% 4.77*
Fresh—torched 5.14% 5.45% 5.41% 5.45% 5.45% 5.36%
Frozen—thawed 4.68" 3.557 3.64 3.91Y 3.507 3.557
SEM! 0.132 0.250 0.241 0.310 0.283 0.266

IStandard error of means (n =21).
*'Different letters within the same column differ significantly (p<0.05)




10.

=) 31 78]

. Aaslyng, M. D., Bejerholm, C., Ertbjerg, P., Bertram, H. C., and Andersen H. J.

(2003) Cooking loss and juiciness of pork in relation to raw meat quality and
cooking procedure. Food Qual. Prefer. 14, 277-288

. Ambrosiadis, I., Theodorakakos, N., Georgakis, S., and Lekkas, S. (1994) Influence

of thawing methods on the quality of frozen meat and the drip loss.
Fleischwirtschaft T4, 284-287.

Brewer, M. S., lkins, W. G., and Harbers, C. A. Z. (1992) TBA values, sensory
characteristics, and volatiles in ground pork during long-term frozen storage:
Effects of packing. J. Food Sci. 57, 558-563.

Chae, H. S., Yoo, Y. M., Ahn, C. N., Jeong, S. G., Ham, J. S., Lee, J. M., and
Singh. N. K. (2006) Effect of singeing time on physico-chemical characteristics of
duck meat. Korean J. Poult. Sci. 33, 273-281.

Duflos, G., Le Fur, B., Mulak, V., Becel, P., and Malle, P. (2002) Comparison of
methods of differentiating between fresh and frozen—-thawed fish or fillets. J. Sci.
Food Agric. 82, 1341-1345.

. Fisher, K. (2007) Drip loss in pork: influencing factors and relation to further meat

quality traits. J. Anim. Breed Genet. 124, 12-18.

. Ghatass, Z. F., Soliman, M.M., and Mohamed, M. M. (2008) Dielectric technigue

for quality control of beef meat in the range 10 kHz-1 kHz. Am. Eur. J. Sci. Res.

3, 62-69.

Hansen, E., Trinderup, R. A., Hviid, M., Darre, M., and Skibsted, L. H. (2003)
Thaw drip loss and protein characterization of drip from air—frozen,
cryogen—frozen, and pressureshift-frozen pork longissimus dorsi in relation to ice
crystal size. Eur. Food Res. Technol. 218, 2-6.

Jeong, J. Y., Kim, G. D., Yang, H. S., Joo, S. T. (2011) Effect of freeze-thaw

cycles on physicochemical properties and color stability of beef semimembranosus

muscle. Food Res. Int. 44, 3222-3228.

Jung, S., Lee, J. C., Jung, Y., Kim, M. K., Son, H. Y., and Jo, C. (2011)
Instrumental methods for differentiation of frozen—-thawed from fresh broiler breast
fillets. Korean J. Food Sci. An. 31, 27-31.

. Keskinel, A., Ayres, J. C., and Snyder, H. E. (1964) Determination of oxidative

changes in raw meats by the 2-thiobarbituric acid method. J Food Technol.
18,223-229.

. Kruk, Z. A., Yun, H., Rutley, D. L., Lee, E. J., Kim, Y. J., and Jo, C. 2011. The

effects of high pressure on microbial population, meat quality and sensory
characteristics of chicken breast fillet. Food Control 22, 6-12.

m. b2 28 7109




13.
14.
15.

20.
21.

22.

23.

24.

25.

KREI (2008) Agricultural Outlook 2008. Korea Rural Economic Institute.

KREI (2012) Agricultural Outlook 2012. Korea Rural Economic Institute.

Liu, X. D., Jayasena, D. D., Jung, Y., Jung, S., Kang, B. S., Heo, K. N., Lee, J.
H., and Jo, C. (2012) Differential proteome analysis of breast and thigh muscle
between Korean native chickens and commercial broilers. Asian—-Aust. J. Anim.
Sci. 25, 895-902.

Lougovois, V. P., Kyranas, E. R., and Kyrana, V. R. (2004) Comparison of
selected methods of assessing freshness quality and remaining storage life of
iced gilthead sea bream (Sparusaurata). Food Res. Int. 36, 551-560.

. Lynch, M. P. and Faustman, C.(2000) Effect of aldehyde lipid oxidation products

on myglobin. J. Agr. Food Chem. 48, 600-604.

. MIFAFF (2011) Major Statistics indices. Ministry of Food, Agriculture, Forestry and

Fisheries.

. Pivarnik, L. F., Kazantizis, D., Karakoltsidis, P. A., Constantinides, S., Jhaveri, S.

N., and Rand, A. G. Jr. (1990) Freshness assessment of six New England fish
species using the torrymeter. J. Food Sci. 55, 79-82.

SAS (2010) Release 9.1, SAS institute Inc., SAS User’'s Guide, Cary, NC, USA.
Savell, J. W., Branson, R. E., Cross, H. R., Stiffler, D. M., Wise, J. W., Griffin, D. B.,
and Smith, G. C. (1987). National consumer retail beef study: palatability
evaluations of  beef loin steaks that differed in marbling. J. Food Sci. 52, 517-519.
Townley, R. R. and Lanier, T. C. (1981) Effect of early eviceration on the keeping
quality — of  Atlantic  Croaker  (Micropogonundulatus) and grey  trout
(Cynoscionregalis) as determined by subjective and objective methodology. J.
Food Sci. 46, 863—-867.

Uddin, M. and Okazaki, E. (2004) Classification of fresh and frozen-thawed fish
by near—infrared spectroscopy. J. Food Sci. 69, C665-C668.

Witte, V. C., Krause, G. F., and Bailey, M. E. (1970) A new extraction method for
determining 2-thiobarbituric acid values of pork and beef during storage. J. Food
Sci. 35, 582-585.

Yun, H., Lee, H. J., Lee, K. H., Lee, J. W., Ahn, D. U., and Jo, C. 2012. Effect
of high—dose irradiation on quality characteristics of ready—to—eat chicken breast.
Radiat. Phy. Chem. 81, 1107-1110.

110 dFA72A A3 WA










A
T LYHREH ASEHY gton, FAod wEsHEoR o] §HUa, dAA 807
Lol A 7 = UshEe

k=3
, =290, vdas, &, AUt #AHF 5ol
A ASZu77F AAEI 3 BarE ANAEE 23 JHEE ] 4vlE
1990 10¥€oll= AFA o] MAE AFTdA AJiket A Fopeh A F2bup(Al
nkel o2l Bl w ) E ol &t BFE AFEHEA B AASTFaE A ST A
Foy dxd 2AS S 2 '90d 2955 9 4 24395, ‘00 29835 7,348%, 05
58735 14,6895, 07'd 807& 18,634%F, '11d 1,119% 21,7975 2 A F7I8tJth(AF5
HAA &, 2012). AbSFF SVt et Arpg o g AMEA X3 D, AFuE ol &
H T2 AV BES A F =55 A g0 = o]t Jlon, AFE
FE 20029 % 20909 Ao 20119 % 77752 =718 AFEY 2ary)
A 509 Eol &9 Fol Atk arle IdYTe EoU ALEY 2 FololA
MELE AEAHOZ RIVIE 4 glom, Bar|e] ATt &g ¢ 3009 ELR 4
] o

B AR e At TaslE A, H s,
S
=

£
o
i
i
R

L MR o

17] Ao] Ay Bo] Wee Holt ot By §AREL I FEW vlFo] of
2olA A sped ZlA@T B ARE AgAdon AuE] A Be
wejo] Wasit, LEAY @ A4% AA 7%, 53

Tu 7] ks A =5, IR
=

3
ol ME 2AEEE 715 5ol ol FolHS W &nAtoA Tarr]e] A& ofok]

3, 2011 AFEEAAE oA & 20755 8
#A Atk 258 &S AHEY, ' 52 117(6.3%), 1552 287(13.5%),
25HLE 1665(79.7%), TATFL 35F(14%)E YEyth A4 2982 Nol 35




(1.4%), No.2 24F(11.6), No.3 315(15.0), No4 405(19.3), No.5 625(30.0), No.6 34%

(16.4), No.7 55(2.4%), No.8 47(1.9), No.9 35 (142 LFEFsIT},

7o

BN
Mo oo
B
N 2
N
= T
o] _.%
Z._u
w
< X
“ N
t
% o
o
+ 2
-
N
w P
< No
!
i )
NN
DERRL
o
T
W
T ©
iy
= o
%
=K T
(T
ﬂ (q\|
X T
BT

Tl

K
i

Y

AF=FFAZdA 20129 4L 5E 8¥ 714

o

ofe 5ol WAHE RFIDH

st

2 24

o

TH
O
)

—
o

ﬂmo
e
o
(i

0

AR R o] AR 875l

(Table 1.)

7]

&

A

FSA T

J

(L) weh FAEFARIAIL BA

ze]
il
o
Hn

N
o

o}
it

2}
S,

] FglElont 7HAE7)

A

o] 719 §laL A= ¢

stelo] 7HA1E71s -

ar
=

=2 43|

2 249 Gy T

AL,

—_———— — — —

o] $h=

H
Rl

o] B7Fsshal ZHAE7]9F +

H
Rl

hil

o]

o
et

pu—

o

R




2 A7s AASTRdEe] AstehAl Sjld A 87FE AT 24 2k
Aol FF3 FEL table 29} o] YERT F3& AT 7652 7MWl
ZAE AN, AFrHE 55, HE B oF ZAEUT AFAdvie] ¥ ol
375 olal, e 36FRLH, M= 3F Atk o= AFivtE AFEoE &

T Ho A7e AU B2 H VIR Ae® AlREH.
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N ot T A A
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SRR 6 3 2 1
Al 87 39 41 7

*3%5?% ‘?j:'i Hit ASNEL 525672 E UETh AsE FEHS 570] 20
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Table 3. & NS H AS7EE 2229

maturity no. mean n XA} HE Hagk Hol gk
2 28.54 13 8.978 24 14 38
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5 46.75 20 16.335 73 35 108
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