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S A7 A% FolAE 649 B hade AEE s Jg wgom
RN, FF, FEFDH, AN B QA AuN TP FASA Lhro]
2 g-gt,

S A

B4 SAS(Statistical Analysis System) 9.2 GLM(General Linear Model)
procedureol] &3 F4HEA I, Duncan G APSZE 95% FTo2 F4S
=48t or, JuAs= Pearsons ol ofste] Tkt

Az @ 31z

Table 1. A vjgr}ae] AR (AT, 2 TMRANR)

Ingredient | Target | Formula
_______ % -
Corn 21.90 24.47
Corn gluten feed 9.82 11.00
Brewer's grain 8.43 12.97
Distillers grain 1.43 2.20
Apple pomace 2.59 3.98
Beet pulp 3.29 5.06
Wheat bran 4.70 7.23
Malt sprout 3.47 5.34
Soybean meal 1.81 2.78
Whole cottonseed 6.06 7.79
Alfalfa hay cube 8.04 12.37
Sugarcane bagasse 1.49 2.30
MgO 0.59 0.91
NaH2C03 0.45 0.69
NaCl 0.37 0.56
Calcium - -
Rungal additives 0.01 0.02
Vitamin mix 0.09 0.15
Trace mineral mix 0.12 0.18
Total 74.66 100.00
Dry matter 64.18
Organic matter 93.44
Crude protein 13.66
Crude Fiber 13.33
Crude ash 6.33
Crude fat 4.40
NDF 39.33
ADF 19.66
TDN 74.66

'Dry matter basis.

10



Hi AR o] ARz Adol A TDN AF 1, 27} 74.66%, NET7F 72.20% = A
A7 =T HE)] 246% =4 YEIETE ol A3 U A 7)o 2
A AMEA 7R =& H

PH, ammonia ¥ 3'TAX WA %o 93-S Foj(Ht 5, 2006), F2
5 F99 A RFY qFS FIAAA V) ¥SAAe] EES HS
Aargich A9, 27 xR z
T 9 Zad gdFHFe] S

#}E e o (Perry, 1983).

.

Table 2. AA] vigAlEo] AEZAT(NZET, vlEALR)

Ingredient | Target | Formula

Corn - -
Corn gluten feed - -
Brewer's grain - —
Distillers grain - -
Apple pomace - -
Beet pulp - —
Wheat bran - -
Malt sprout - -
Soybean meal - -
Whole cottonseed - -
Alfalfa hay cube - -
Sugarcane bagasse - -
MgO - -
NaH2CO03 - -
NaCl - -
Calcium 0.70 -
Rungal additives - -
Vitamin mix 0.50 -
Trace mineral mix 0.50 -
Total 72.20 100.00
Dry matter 64.18
Organic matter -
Crude protein 13.10
Crude Fiber 15.00
Crude ash 10.40
Crude fat 2.60
NDF -
ADF -
TDN 72.20
Dry matter basis.

11



Table 3. &4 oA 447

Items AT A= SAGFA SHAE | AP A

Ag] 82.46°+2.03 | 646.87°+15.17 | 8.77+0.79 | 2.76"+0.25 | 0.94

A2 88.51°+2.33 | 668.56'+17.44 | 9.05+0.91 3.3'+0.29 0.97"+0.02

T 74.73°+2.46 | 582.86°+18.40 | 7.38+0.96 | 2.21°+0.31 | 0.84°+0.02

" PMeans+SD with difference superscript in the same row are significantly different(p<0.05).

g5 AM-Y SATERA, BAlF, FARTFA, SHANE, dFAFe] 15
o) A ZA3E Table 33 ok 25 fF94 4L
Procedur® ®43l9 oM, HAaAsHTY TFxE el Ath AAZ o=
AAF27F A vEgeH, dx7rE AR A w
Bttt 53], 2 dAFolA Buxg AFFTHE Zold A AP g dE
Ho] fAH o2 =A et AFTH WE 237 e
2 FAHAT 3 FF 02 (p<0.05) zFol7t glovt EFo] EAste A4F
27V %5 REE ARG FAGeRE AFHo] FetA UEEth HA
Hite 21.73/0¥E%, SATHE 81.88crt, MAF 632.28kg, 5AIF7
AT 276, AFFAF 092kgo 2 Ve 25 ﬁéﬁ—% 24%%%‘ 5
AGAA, AT 2 WAL EAA AAF27t =A YE
= A1 AF 2 BaEFAUE 2E AR UrE‘rME}.

%ﬁ
L
e
oft
olN
2
ot ~
3

Items A= AT SR A
SATHA 0.5697x 0.4979sx 0.5135% 0.4334%

A5 0.3258 0.1529 0.884 5%
AT 0.1362 0.2617
A —0.0960

%1 p<0.05, ** : p<0.01



Table 5. 2|8 ddsA= ¥}

Treatments
Items —— geveE FFEn
Months 00— ke/d —————————
9 0.98 0.88 0.90
15 0.98 1.07 1.09
17 0.82 1.19 1.15
20 0.77 0.81 0.91
22 0.77 0.78 0.73
total 0.86 0.94 0.95

Zv g Fo gk 93 ZAFS Table 504 BE ule} 2oh 9744 o]xq
of 7} =3%d ExzT77F o]F ¢ H‘& %}Wﬂe EOl A3 Hllo}oq AT

o, AFF27} 1.15kg/ Y, mﬁu 0.82kg/ Y= UrE‘rUr 2 4?101 7}%} =L
SAFE 1Yo dz7oe] Zolr7t 037kg/ IS YEMHL ol felA oA

G 2o d FAFFd 2 dGSAGF NAETge} HETIA 2- 4
3 Jolgta AgET. AT, 2v 47, BISHIHIETIAS ALg] 7t
stal HlSH 7)o HIERRIAS Algkst BIS$7] HIEIHIAE Aol H7bsiar 3l
o oEgE A FAFEH B ARHHTC] oA AE BESI EHFARE
HIERRIASE F53tal Atk g sh9-o dFAte el 1 Hl WA AFA 719 A
E AHAEHY #AE AHEE A 77 HETYAS Z2FPA A FeA 2l

A=t AW =AM el 7P wkal 214 %‘WVI ARAANZ AgT7F 2



WARES} AW 22 o] 7 o™ HS37] BIERIAE Folato
AxFFo] A FdE AH9} FAlst
Table 6. HIgALE i 73 A9H[&(BF 671LE7H)
AbT 5471 H]5717] H] 557 1R =t P I - S|
Bl 325,350 640,800 849,600 710,040 2,525,790
% A} B 215,250 13,9200 72,150 33,300 459,900
71 E 344,330 38,000 38,000 44,000 464,330
2 A 884,930 818,000 959,750 787,340 3,450,020
A5 AEHY, 2013, ) 0B AR EFAR+IALR), FEFD, BAA RN, SHN), 277,
AR, e, pewen), AQFold, FHe, AR, A7, Ahwedn), nARolx), §54
o)z, EX L]} A9
Table 7. TMRAKSE HolA] 7 AQH|8(AF 671955 H)
AbETg 7345100 | HI%H71300 | HIS$71500 2] z
TMRAME. 798,000 1,112,400 84,3600 367,200 3,121,200
Z A B 144,000 135,000 40,500 20,250 339,750
A 7F A 39,840 39,840 29,880 20,940 130,500
71 g 326,160 26,160 19,660 9,829 381,809
A 1,308,100 1,313,700 934,140 418,219 3,973,259
AR Y TMR, 2013, +AAH] W& ALSH|(TMRAFE+ZALE), S|, W 5h], $48], A7)+
vl A s, ZIe], g eeu], AdlgolA, R, dAks, 4], Ahedu], a0, frE

Ao|A), EAAL] A A9

Table 8. =AAAE 1kgd H 42714

S A7 (Y/kg) ol 227 (/kg)
1A 17,730 1C 12,753
1B 17,077 2A 11,918
1"*c 15,944 2B 11,675
1A 15,584 2C 10,735
1B 15,230 3A 9,684
1*C 14,174 3B 8,723
1A 14,040 3C 7,546
1B 13,820 D 4,755

120119 149 195 201249 12€ 31974 SRS B2 AN 399 538 T4 BAF 2 49714

£ o] g-&to] AL

AR A A A
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Table 9. A2 YAl dHolE|(AE+1, kg)

A | 1x [ o2 | 3% 4} 53} 63}
0762 155 263 502 588 668 738
1599 152 240 431 520 574 654
2658 132 220 450 528 592 654
2759 162 268 469 556 620 670
6165 141 223 420 472 542 602
5781 134 235 431 512 600 666
8524 163 270 442 504 574 648
8797 156 268 424 500 554 630
7500 164 242 397 462 500 556
g 151 248 441 516 580 646

Table 10. A28 AT Ho|E(2E+2, kg)

Awes | 1x | 23 | 3% 43} 526 | 6
3402 148 240 412 492 562 618
6311 183 300 506 574 632 690
6312 168 278 470 526 610 670
6314 170 273 468 538 608 654
6315 150 260 465 524 594 652
6320 150 250 485 572 640 724
6316 153 230 400 467 544 588
6318 197 290 477 566 624 694
3401 152 248 437 499 582 648
3403 166 260 473 558 648 724
% 7 164 263 459 532 604 666

Table 11. 28 A5 dlolg(d2, kg)

FEECE 17 | 23} 33t | 43}
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2204 240 430 562 632
2292 210 400 478 562
3017 195 400 532 614
3720 175 340 431 520
4792 280 450 550 625
5387 205 415 512 585
5405 220 370 490 550
5 7 923 389 510 586
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g 74.3470.1482.5567 9686.5390 5585 3589.98104.3078.98114.04
16610 16.61° +6.61° £6.61° 16.61° #6617 16.61° +512° +6.61° 15720 4572

M

:rL

89.4877.6374.9084.0585.7194.9383.3686.7678.2192.10102.50

=AM F -
il 631 631 1547 4547 $631 1547 631 631 631 631  +4.89

Aler) | A 80.8480.4677.9379.8880.8477.6575.2992.2382.2193.1789.42
K T 1528 1682 591 682 682 £591 4591 4682 1682 1682 16.82

E4&81 4876.0878.0977.9784. 3687 4580 7389. 7288 2487 17103 08
367 405 367 43855 +4.05° 43677 4385 43670 +4.05° 385 £351°

T 1546.67 869.00 1038.67 1031.00 1047.33 1800.67 1707.67 1069.33 1353.00 835.33 1327.00
+492.4 13524 44227 £608.2 16551 357.7 45815 £484.7 4003 +121.0 13472

= 1277.67 112833 842.33 1549.67 1643.00 1523.00 1402.67 1336.67 1190.33 1332.33 1386.67
SUAME C 12248 45982 £290.2 48419 42488 43081 43140 £249.0 £170.1 44846 £330.7

AN, 114867 103333 171200 147533 1549.67 1280.67 1321.33 1533.33 1155.33 1184.67 1133.00
U A3746  1£357.3 112043 12889 £577.8 16601 £266.3 1603.8 £167.0 £393.8 +467.0

AF 1324.33 1010.22 1197.67 1352.00 1413.33 1534.78 1477.22 1313.11 1232.89 1117.44 1282.22
+373.2 +406.6 7644 £591.1 £532.2 4641 £397.5 £453.9 £250.2 £387.3 43538

g 000 001 001 002 002 001 002 003 003 004 004
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—~ 001 00l 001 00l 001 002 002 002 002 002 004
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=71, 001 0.01 0.01 0.01 0.01 0.02 0.02 0.02  0.03 0.03 0.04
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QAREE . ¢ +308" 308" 267 2677 £3.08% 42677 £308" £3.08° £308" £308 £2.38°

HANE 0 614 1085 1295 1535 2099 2362 3498 2919 3519  32.67 417143,
(%) = 12.36% £3.05% 42649 3057 £3.05% £2.64% +264° £3.05%° £3.05° £3.05° 05

my 04 1025 1427 1808 2246 2375 3343 3280 3520 3614 46.02
153 +1.69% 4153 +£1.61% +1.69° +153° £1.61° +1.53* +1.69* +1.61° 4147
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410  +410 +410 +410 +410 +410 +410 4318 £410 4355  £3.55
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oHIE

(%) 2 1363 1704 1705 1941 1842 2471 2087 2238 3047 2832 367313
© 4933 43010 260" +3.01°  43.01°  4+2.60° 42.60° £3.01° +3.01° 43.01° 01

A7 1453 1677 1831 2369 2414 2445 3281 2955  31.82 3231  37.69
+1.90°  +2.10°  £1.90° +1.99 4210 190 +1.99° +1.90" £210° +1.99" 4182

“ Means with different superscripts in the same row differ significantly (p<0.001).



TWALE dxte] F2AA By 3 T2 o vlEy ole SHANE
HE(BMS No)#E zto]2 Holes Fto] ¥sle)|, ol 4£17]9 ARer
Zpo], WAGY (ar)F FH S (m) xto], THAY YA HFA7] AL 59
A BIREE AoE FAHEY. 53], dAE(a)H FaE(ml) ztoldd HF
< T Z2 Elke Albrecht. et al.(1996)¢] Hiio A vjxgIdd AR 24&
T3 AL I oS AANE0] 85%~87% WMl &dhe F =A AA
SATH =AY dEFe]l SWANE dAATI0 e gES dE ] Wit

AR F Ee) SAHGY FoldlM o= FAH ELAAE Bstal WA
= WEBMS No)ol w2 Wz Hrlos 34 A7 91 Aoz AlgHdh
Kuchida 5(2000) Z}7] o2 F AfAA FF 6~78 Alo]E AUt &
7159 7h s ol &al wiHAL dHs #FYste] Digital Image #4102 &
WAL E HE(BMS No)E FH3ta =AW g £427 vlagh 3729
ABAFRY)7E 09602 w9 Etha Busta gtk
3 9o A YRS ARA SATEHE, ojnR] FA4d] o3t wjHF
Sy AT YA FAAE vlE me 2R g, WA daE)9
Az} FWAY PR FAEE B ZAW FF ToA 080149 AAEE
L=
E 5. WA TEE A ulEAAT ojvA| £4A 11 A
=R saad 4% R AIIE
R T A N e E e A = s [ .
A W4 @ & 3 wWd qay] A qad wgulg TTOE
SAY A L00 029+ 013 —0.71wex —0.67wxx 040w (,24% 0.28%x 0.23% 0,305 0,305
oA THA 029+ 109 055+ 018 012 ¢ 0.54wec .85k (47w (57wex (. 70%ex  (.53wkx
TA FH 013 059s 100 =031 =027+ 017 0,565 0.16 0.29%¢ 0,32 0.17
FFAF 071 018 —0.31x  L00 090w | —0.04 0.14 0.01 0.06 0.08 0.03
FF% 55 0670 012 =027+ 090+  L00 : —0.05 0.09 -0.09  -0.03 —-0.01 -0.04

WEPELHA 0.40s+¢  05%x4 017 =004 —0.05 100 040w 07200 (64w | 0.81%ex (), 85wk

5 024+ 085w+ 056w 014 000 040w 200 038w 055w 066w 0426w
=

¥
S oge 047w 016 001 —009 072 038w L00 083w 079w 0.80wss
AAAA
L H}
Qﬁg;} 023 057w 020w 006 —0.03 064w (55w 083sc  L00  087s 079w
YA

Aug 0.30s%  0.70%0¢  0.32%¢  0.08  —0.01 | 0.81sx  0.66w0 0790 087w 100 095wk
A

ZAREFE 0308 053w 017 0.03 =004 | 0.85wex 04200 0.80%xx  0.79wkx 095wk 100
#ex(P<0.001), ##(P<0.01), *(P<0.05)

50



& #3 $45F 2%
AzHr = 0417)% V=7

3E 6. A SUHAPEE HS(BMS No.) ok A YAk=7] 7he] Z=7b4 Bla

2o BMS BMS BMS BMS BMS BMS BMS BMS BMS BMS BMS
=  Nol. No2. No3. No4. No5. No6. No7. No8 No9. Nol0. Noll.
. 9715 9,289 11,195 10,687 13,101 14,802 14755 17,549 18,668 17,196 18,884

. +925 4755 1925 4925 +1308 755 1925 4585 4925 4654 4654

B 9312 8451 12389 13121 12,632 14,870 14376 14,689 15359 17,879 19,831

b 41458 1458 4842 +1031 +1,031 842 +1031 +1458 842 842  +729

5, 873 11078 10443 13083 11805 14486 12976 16255 14,311 18263 17,761
41010 1010 +£1749 41237 +1.237 4875 4875 +1010 +1749 +1,010 1,010

7

]ﬁﬁ 9159 9930 11,667 12207 12,395 14696 13771 16800 16288 17,721 18922
° +640°  £592° +640°° £640C 7017 +496% 5545 +£520°% 640" +4960° +473

= = W35 (BMS No)d =
o7 y_b‘g/k} 9] Digital Image 2

A :LFAU 5 WA E WS (BMS No.)dE
£ 73 2 20 dael A

ke

—71__

rl

[e]
W2 H&LS BMS No.l°lA BMS NollZ 2e}d= :HHX] 1 Qlzle] w3

1

ST 239%14 B20%7H4) Z7RIAEE AR, AT

ME 370 e 949 1S
-

& (BMS No.) T3

FASHA] k.

Z}gl ﬁé%aﬂq ARt ZWALE HE

HE(BMS No.)®¥ Ht 28] A 54

S BMS BMS BMS BMS BMS BMS BMS BMS BMS BMS BMS
- Nol. No2. No3. No4. Nob. No6. No7. No8 No9. NolO. Noll.
UiRHE
]LH ]ﬁ 1,553 720 1,227 1,921 1,853 1,169 3,026 796 1,573 877 715
R
fﬂ;‘} B 0.004 0.010 0.012 0.010 0.010 0.022 0.013 0.036 0.020 0.036 0.056
o H
7 -
(E,C—’IHZJ ) 0.176 0.433 1.222 1.297 2.101 3.114 6.741 5498 2.688 6.874 6.319
20
WA (%) 239 746 1771 1835 21.15 2447 3259 3491 36.31 37.93 43.20
HAZ} 2x2cn
7 22 69 30 58 71 84 44 103 39 42 72 47

29 4

36



8 5, RS HE(BMS No )W 4 2aARz]

a9 62 FEHIMAEC ARA sERAA WA dHe SAHAD

o] £3= WHAo|H Aoz FEHE 7] AL lare|ty ¥ 79 ZAFAI

wet FHAE %i(BMS No)¥ 2 WAz A 2x2c(dar) Sl SAHHE =
A1

W Ak 4= BMS No.19 4% 697, BMS No.2 307§, BMS No.3 58
7§, BMS No.4 717H, BMS No.5 847}, BMS No.6 447}, BMS No.7 1037, BMS
No.8 397, BMS No.9 4271, BMS No.10 727, BMS No.11 477} AE==2 YEls:
S 2dA AL YA ATR 942 248 B9l O 2 9e

on



Digital Image #2172
ofrz}, oM e uket

1

T

F

)
RIS

3} 4]

9

1

%’4
[l
=

&

=
=

14757} U o

o] B34 nE3
H

o

12k=27) 9}

o
H

9/]

kS
1

A
2ol Al

-
e

(BMS No.)

o}
E

1

=0

H

SRE

3l

X
N

il

9
il

IN;

0

o &8

T W3Z(BMS No)E=Z o8 e o

el

u), WA

el 9

]

=

el

a3 WAL= VE

7Vst=

3

Ry

AF=E

Mo

Ris

gk ol

T HE(BMS No.)7l Foj=ojof 3

12

TR

(BMS No.)¢| 2]17]

H
ol
Gl
O

S
on

bo

SAFCE B Aot E, WA

38



—_

a1

M
[

A. O. A. C. 1990.“ Official Methods of Analysis”.15th ed. Assosiation of Official
Analytical Chemists. Washington, D. C.

. Elke Albrecht, Jochen Wegner, Klaus Ender. (1996) A New Technique for objective

evaluation of marbling in beef. Fleischwirtschaft 76 (11), 1145-1148.

. Joe Grose.(2011) AWA Genetic Improvement Workshop. Armidale, NSW.

Kuchida, K., Kono, S., Konishi, K., Van Vleck, L. D., Suzuki M., Miyoshi, S. (2000)
Prediction of crude fat content of longissimus muscle of beef using the ratio of
fat area calculated from computer image analysis: comparison of regression
equations for prediction using different input devices at different stations. J. Anim.
Sci. 78, 799-803.

. Mina Horii et al. (2008) Relationship between Japanese Beef Marbling Standard

numbers and intramuscular lipid in M. longissimus thoracis of Japanese Black
steers from 1996 to 2004. Nihon Chikusan Gakkaiho.

Patrick Jackman et al. (2009)Automatic segmentation of beef longissimus dorsi
muscle and marbling by an adaptable algorithm. Meat Science. 83, 187-194.

. Savell, J.W., Cross, H.R., Smith, G.C. (1986) Percentage ether extractable fat and

moisture content of beef longissimus muscle as related to USDA marbling score.
J. Food Sci.

. Garcia, L.G., Lawrence, T.E., Montgomery, T.H., Parker, D.B., Brown, M.S. (2006)

The prediction of fat percentage in the Longissimus Dorsi Muscle in fed beef
using nuclear magnetic resonance. West Texas A&M University.

. Lee, Y. J., Kim, C. J., Park, B. Y., Seong, P. N., Kim, J, H., Kang, G. H. Kim,

D. H., Cho, S. H. (2009) Warner—Bratzler Shear Force, Sarcomere Length, Total
Collagen Contents and Sensory Characteristics of Hanwoo Beef (Korean Native
Cattle) Quality Grade. Korean J. Food Sci. Ani. Resour., Vol. 29, No. 6, 726~735.

10. Lee, J. M., Park, B. Y., Cho, S. H., Kim, J. H., Yoo, Y. M., Chae, H. 5., Choi, Y. I.

1.

(2004) Analysis of Carcass Quality Grade Components and Chemico—Physical and
Sensory Traits of M. LONGISSIMUS DORSI in Hanwoo. Korean J. Anim. Sci. &
Technol. 46(5), 833~840.

Park, B. Y., Cho, S. H., Yoo, Y. M., Kim, J. H., Lee, J. M., Joung, S. K,
Kim, Y. K. (2000) Effect of Intramuscular Fat Contents on the Physicochemical

Properties of Beef Longissimus dorsi from Hanwoo. kor. J. Anim. Sci. & Technol.
42(2), 189~194.

5



12.

13.

14.

15.

16.

17.

18.

19.
20.

Shackelford, S. D., Koohmaraie, D. M. and Wheeler, T. L. 1994. The efficacy of
adding a minimum adjusted fat thickness reguirement to the USDA beef guality
grading standards for select grade beef. J. Anim. Sci. 72, 1502.

Shahidi, F. and Rubin, L. J. 1986. Meat flavor volatiles : A review of the
composition, technigues of analysis, and sensory evaluation. CRC Crit. Rev. in
Food Sci. and Nutr., 24, 141.

YEFHFER, WIEmE, MaOEL, SHEEE RE R, MERM, WBEESX, WIS, IR F
(2009) HBERA3HMEALE(BSC) L HAMEIIE & & DEEFR(19967 5 20045F). HAZRESE
#R 80(1), 55-61.

DEEE, HAZE ZHRE (2002) BRI S 3 FHBRBRIESHLTOH S &
BT B FEEOME. BABESER 73(1), 9-17.

W, FERE, ARz (1997) FRADEIMOTEC ST 5T >/ —OTLH
HESH. 68(12), 1146-1133.

Kg— LEET. IFEG, . EEE (2002) BEREICE DY FFRDKS
M5\ BB S CREHEROSHELHE. RLREME > 2 —FIRME #1005,
67-73.

SIRSSXADSE 2R3, (2009) SILAMENIEAN, SHRLNUEIZ2IIRSI(21H)
1R, 108-110



=
T

(A%A|

41






(A=A

]

&
R

437

E L

T
B

frvie)

o7

k!

o

ol

N

R

g+ 37H(

&

joll At

N

Do

—~
file)

mjn

il

;_AO
B

dehgon £59

AN

H] 57

!

2(0.21),

B
3
<H
Plo

]

7(-0.82),

H

=0

H

(-0.02), SA

o
Njo

(0.82), A
1(-0.60), ZHIF75(-0.25), ZH A EA|(-0.71) 2 Ve

A

o
o

N

A]

Iy

T (R*=0.7139) 7}

3}
—1H

2 A

ol H191€ el 24

-
X

A7 7}

=i
=

A FF
7V =4 UEbE T whEbA

pad

AT, 2HA

[e]
=,

ael

%

key words

Ho

) A9l -5 Process AHOE AH]

a%E oF 20 I =

&

ted stok ol

1 199213 7L RE AHA|T

9|

g3 9

237] &vlF7ke}

—é-_]__

20113 10.2kg o 2 24} ©]

e
|

7] B

43



gl

Al 1991 2279kl A 2012 348WHF2 53%7F S 7t

[e=]
=2

O = A~
=TT

HEol & A}
At}

Ny

B3
B

L:

9o 4 1997

S

= 4

29%7} =7}

T2 1998 298kgoll A 20121 384kg S
74.1cioll A 91.2en' 2 23% slom S A

o

2013.)

jA4 b 2 AEAE

A
-
=
[¢)

7t
7.6mmol A 13.6mm=E 56%7}

=
S

L
T

SAEFA

AN

—_

3|

ad vl Harv]

il

Lo Lo

2013 49 9¥FE 99 1597tA @ LLPC A

™, 5%

2 EAFTHLS 2012

AS+H 210, B

o]

bl

44



< T
T q)
r N o oo B
KIS Calr afzommmwﬁo F o 7
4.@ T w A R ,
Ho® T B = x W W L oﬁv)mﬁ.ﬂomaﬂe
FUIRS B M a%ufudu
2 mﬁ/ﬁL\E\ﬂrmﬂEﬁmﬂ M_E_I/Xﬁﬂ,_Cszo;Huf
dvn_.w >]._|,y-1_ o jo© ‘m_.LAP‘Llﬂ/rEoﬂ_rm
T & _7Hl1040#a.._.z mmOiqﬂu_ = o o
o — L.ﬂLZom P purs W o ¥ —
\V x° N ‘mr. T = ;o,._ —_ I QL io ‘._m:._ N
do 4 Ay =0 W A Srufp R T O Hooa
. = %%@% VT e € g =T w
@mT N w) B MﬂoﬁEV\l(.oE =) :
ohﬁuow MOAu)ﬂ%o,_UrLﬂu ,m_.,_mm_m J%uumeﬂlﬁo Wolﬂﬂb
0 g N T = oy U " N
= 5 A s SErsow € oy
H P Nﬂm__/oﬁ 35 R0 B o o w3 ﬁoﬂuﬂﬂﬁ% " <r <A
B R A o T 2 P PN
NS N = X T oo R L&%m_z_ﬁmaz.i
m ﬁﬁx\vzﬁnu_s}x T %J_il%%o_
.l N B ,]quvo 1AE_L1»10\1rﬂ]1mu
Oﬁl. ‘_l/_*oEJ_”I X _E O.A]\Ll# =~ N = VL
oH < N ft 0 uw _ T = N @ o
N N 1 - T (o 0 o o ¥
— vRe i of ® Hﬂ_r],xﬁzl_z_,A F R
N ev>ﬂuﬂo_%a]§(x __ouﬁ,z_ﬁ_é.waﬁzo LL]_,oo
. T ] I o F R R
o_amedl Lﬁkﬂo@_z;w.ﬁ zﬁqoue._ vmwd.ﬂo]ﬂo xﬂ
% LE oA Fs®E e g Ew & ] .
B3 w1§qgﬂm@ﬂé%gm$%u3; |
3 ) Ny o o = f I 0 X
Moo o %wmomﬁowr%ﬂmwr J_mia/ﬁlﬁgoxﬁzﬂzed; o R
| o X .= Tor o = oy W o g B %o el ol
o T iﬁ%%%ﬂﬂ1%mﬁ_;q%_sﬁ;_;oﬂya_} 14 EAIIN
% B o F = E o < S oy o /
" mem mmoo o = 9 3 TR my ™Mo W ) &o Hi o o mm mﬁ i
R munﬁso_wmd "oy 2 - ) i s
! ~ 3 == X = ,ﬂlL = Of — O#E 0 JL EE a 1_._| E.E —_ O_ = Er:._ l:._
‘Mj-OwA,.# HO JHH\V_/ H\I/—,Ar Tl 1_.H ‘ng‘mvl s Zo1r
g o o @ﬂﬂﬂ%@ﬂ%w%@ué} < e 3 i N
2 P2 ot g FRET L, -
o J o o= ~ o = © X No = A e Pe B o) — i o o
il < =0 DY — N /= .z_ﬂ X° m S ~ H_T_ ﬂ g )
RO PR D sl Egs 53T i B i
T ool & W ,ﬂﬂa%imﬂ %%ﬂ%k%ﬂAE ; ﬂﬁ% ®
™ o o o_ﬂﬂhm cTﬂoﬂuT o:Tmmﬂ o o | = &
H %o My o B Wb o) EE olr otz - % | = X gk |oNr
,xxmﬁqu;io i e
7Emw0X) N BN N —_
E 7K 2 ol ® o
@ T



xr
i)

=
__ﬁ
ﬂO
Y

el

B
2

file)

.—OO
‘mvo
=
ujy
o
0

)
~
o
o

o
o
o)
Hr
7K
o

4
Mo

AAS-9 A(Sex) =

oA Adeds W Aol

al
=

b

o
=

o ol&d F&,

=
=
w}
£

[e)

=
=

A AL AESA olo] mE EHA

M

2010)
)

12

te "

3]

(SAS,

al

o] 9
Z

5

_]

3

ver.9.2
5t A T}
=

©

Q

[€)

s
a

Aol

o]
ks

o)

=

3]

Yi(=AAZZH) = Bo + Sday; + BiSage; + ej
DA =5 =3 A A o

o714,

GLM(generalized linear models) Procedure

o

Ho

o
ﬁo
N
v

ol g-8te] WsE

=
=

EAAE

hYA

2 SAS ver.9.2(SAS, 2010)¢] CORR

A3
~

ey

AR 7 2R

BiSage; :
€ij

3]

5

(Pearson correlation coefficient)&

-

ZAl A9 manova

3z

LFERRT 4 (Sex) 2

=
=

Fof dntgde] AA golt A

_g]

(multivariate analysis of variance)it*]#5 o] &3t oH, o] HAA 2zt &
57} =44 2]

& 4] SAS ver.9.2(SAS, 2010) GLM(gnenral linear models)
s
46



il

A&
%3] A =2 3 (Generaliged multiple linear regression models)< ©]-&3}3t}. F
5 AAF S22 ot 2y Ao

Y5 = bo + 2biCi + ey

o714,

Yy A NA e BSE

bo @ 3|AA e AHA

b A =X JAAST . =, JAXY 7€)

’ -1
(= =AZFL, AP, SASUH, 20TA, 2oITA,, 2ulALETA)
3

HA ol SFAF BF HAE 9J5te] SAS ver9.2(SAS, 2010) REG(regression)
ZZAIA ] forward selection(H XA EH), backward elimination($%1 4| A H)
2 stepwise selection(GA"E &) FAHS o] &ttt A A HG GAE
Aeieol Ae Auv=y 94 A248s Sl Fe TR IOPNA A-F
Zog gegA7|Bg ATt FHZQ #AES B AWHES dd9str] 9

it
o,
(E

g dww
AN FAAARES B o1& ST 2A 2 Mol A BAG &
AFAF7E 4% 23, Mallow's G, @o) 7P A W) Ry APAo] Erkm

Aerste] SuAA e Ao n Aesigt

47



EEUEE
V|2 AR
Table 1. SHF=H Ferdr} [717} - 499 ~ 9159 &9] : %, kg, mm]
Y
TR OARE AP0 SAFY SAPEA Suuwd ol Uz, SN se
o 65.34 66.68  328.89 11.27 78.50 64.28 46.23 18.05 96
A 69.11 70.51 316.57 6.20 81.34 55.37 43.60 11.80 35
B 64.80 65.90  333.55 12.50 79.29 66.05 46.62 19.40 42
C 59.59 61.33  341.26 17.90 71.53 76.79 50.21 26.60 19
T 70.65 69.96  389.09 4.67 83.20 52.18 43.73 845 105
A 71.01 70.32 388.75 413 83.33 51.66 43.74 7.92 97
B 66.21 65.63 393.13 11.12 81.63 58.50 43.63 14.88 8
AM 6658 66.07  420.05 10.88 88.82 69.59 50.33 19.25 205
A 69.56 68.58 413.40 7.90 92.50 65.51 49,91 15.60 78
B 65.49 65.13  423.27 11.95 87.29 70.83 50.45 20.38 106
C 61.02 61.50  428.48 16.57 82.90 78.43 51.29 2714 21
B 67.34 67.22  390.49 9.37 84.93 63.83 47.66 16.17 406
Ve, 2] T 2 A A 9§
2818 =A BE AFES 7UBACT, BN 6534%, FH(F)E
70.65%, F-(AM)E 6658%ATE ZHIFA, BAL 638mmAL, (S
64.28mm, SH-(FF)= 52.18mm, TFH(AAM)E 69.59mmATE AR ATFA H
< 1617mm%P 1, L—?*(%L)—c 18.05mm, 3¥9-(F)= 8.45mm, (A=
19.25mm3yth. d5-(ehel HF SHEF 2ALS ASH 364%, BSF 438%,
CSF 19.8%0]H, ()& ASF 924%, BEF 7.6%0]1, SF(AH)E AS
3 38.0%, BeH 51.7%, C5H5102%Z YEIST. Zu|XWFA 9 2854,
A g s 536 ol FARoU, 2aFAE 4R Ade 599
AYANE Bgol), e b ZuE Byt SAYTAY EAFLe &
FEiol weh 2 £AF Byor, SAUN L g5 PUn KF5Fol
me} 7Ha ksl
S & A
AZe §ZAFH Al o] 48 FAS JFshe BT AL 984
A, B5UYL 27 WEE e TASOR S BPEY BALS AN
Atk 71 A3 HGex) e 871A] RE HolA H(p<00l)e] AL
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17533 1"s7-e A TS IS Asiaes 17530 1's73FE Y
FF 194 F5F 69 FF 139 BHoA Fo¥oz =& FX5 Yeth
Table 1. 4]317] 541 91Xl wh& S 248 A= (%)
FA5H
o
A 17" 1" 1 Whole
F= 19 19.0945.69° 15.38+4.99" 13.76+2.55 17.3045.57
=6 25.0043.68" 19.62+43.41° 16.8242.04° 22.39+4.56°
=139 922.0443.15 16.08+2.43 12.96£2.13° 19.1844.34°
mpA]ukQ 3 13.6045.98° 13.6245.87° 6.0941.60° 13.0145.98°
oA EAE T A FEE A
olu| X EA A= Table 29 JEIYTE 17 53 25 A9 oluxEd Az
FF 6W(25.99%) FF 13H(23.85%) FrolFo = 2}017} gllem, 5 1
W (16.48%) 3 vEA R R F(11.48%) Aol FolHoeg F5 1Ho] =2 ¢S
el A th(p<0.05). 1'55 2=A9 A 17557 U}%}ﬂﬂi T+ 69
(21.47%)3 F3 13 (18.93%) FoFH o2 zol7t gllen, F3 1H(16.13%)

7} wpAEk @ 2(10.89%)Atel M E fr oz FR1Ho]l 2 e UER Tk
TH AEAY oW AEA @ﬂr FF 1, 6, 13%% Hi o)A zol7} gl
o8 yegen wixegF

@ FAE YA a7 %-ﬁ %ilﬂé %%%
Aol ol A EA Axtes FF 6] 2337%E F
ool mlste] fFoHom = b
o7} A5< UET

Zt 5 AF#E aostd 1753 % 15394 5 19 vt F
frejg oz ztol7t gle ez Uegi, 5 6Wd 1392 1771 1+Eziq
fFofHoz & FA5 Yeid



Table 2. 2]317] A Aol W& A T ofu)| At A3 %)
ol - TASH
A 17 1" 1 Whole
=1 16.4845.62° 16.1345.00° 12.7742.66° 16.08+5.23°
%zr- 69 25.9943.44° 21.4743.55 13.39+2.04° 23.37+4.87°
=139 23.85+3.05° 18.93+3.32 15.2042.11° 21.35+4.22°
U}X]thi% 11.48+3.37° 10.8943.09° 7.2343.18 10.95+3.35°
F7HAE A
Zt Boo)| thdt HrA A AxE Table 3 o YA 17, 17, 1 57
I AA ] AP HHE FF 6y FF 13Wo] {934 zol7t gle A=
eI &5 19¥o] v 3RO fojd oz =2 A3E YAty
Table 3. 2]317] 54 Aol W& H7AREY ZA3HBMS)

o1 5] ]

i 17 1" 1 Whole
=14 43415 3.4+£1.6° 3.010.0° 3.9+1.5
=61 7.641.3° 6.5+1.5% 4.340.6% 6.9+1.6"

F= 139 8.240.9° 6.9+0.6" 4,340.6" 7.4+41.3°
vpA|eke 2.740.8° 2.540.5° 2.0£0.0° 2.5+0.7°
N eHE o e
ATA% HEW 1" % "5399 HTELS Fig 43, 48] el Aok
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Abstract

This study was conducted to suggest the recommended dietary allowances
by quality grade analyzing nutritional ingredients for the proper purchase of
consumers and to provide basic data of the correlation with the taste to
carry out sensory evaluation in contrast to the content of oleic acid
sunsaturated fatty acids, for the supplement of quality grade regulations.
Total of the experimental animals was 39, Hanwoo steers ; 10 each from
grade 2 to 1" and 9 of grade 17, being analyzed of sirloin, intermuscular
and back fat.

As the result of sensory evaluation, object with high preference showed
insignificant in the percentage of oleic acid inside sirloin and highly
significant when the crude fat content and total oleic acid inside sirloin was
high. To judge from result that the preference of sensory evaluation by each
quality grade was significantly high, total oleic acid content is important but
mabling content is extremely important as well in the critical factor of the
taste. Therefore it would be the best way to eat beef, if customers follow

the recommended dietary allowances by quality grade.

key words | Fatty acid, Unsaturated fatty acids, Oleic acid, Sensory evaluation
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A SEAEE v, €89 A riRUIRE 5% 2 S25F
=2 FHgsu Jdvt. IFE AUS-MEATS I BHas= iil%ﬁ 2] MSAS(Meat
Stand-ards Australia) 5+= 24833l UTHAUS-MEAT, 2005'P01kinghorne et
al., 2008; Verbeke et al, 2010). 1€ < f-gyete] A SHEFIA=
H=g APHHAE F5-00e F43 &85 A7) ok
a8y A7 AWAAELS AdA o dFy JYPES ATE B o}
Yet 31719] gt 34 #oste Aoz &

) THBlumer, 1963). =3 A
TAAECRA L] AEE HFEAAE HZFEA TR o]Folx Sled)
ol gk 243 A= 7] ol Aol Ha ZX3AY Il =
o Ae FAST AT $E QARE sl TUALS AFe] 55
EFx3e 2y ar] @B EEA A Olelic acid $Heo] £& Aoz B
1= A =H(Cho et al, 2008a), ¥} 5(2010) Oleic acid(18:1)~= 11719 Fw7] %
gEAel oA mig- T3 AAS AAAFTIL AT

83 8o Ik, b4, FP7F ARkl
3 S E Q3 (Jeremiah, 1996, Monson et al.,
2005; Robins et al, 2003), Cho 5(2008)¢] A7o] °&d 3= An|RSo] 3
F71E Brtd o A%, OEd 2 Frrt HF vt 9 mA e 7EX
Z+7} 051, 0.19 2 0.30°] k2l B gk v} it} g Waldman(1965)2 117
532 myristic acid(14:0)9} palmitic acid(16:0)9] %o] BST+E UF
| Folxltta st%il, Dryden 5(1970) ¥ Studivant 5(1992)—% oleic
acid(181)E ¥ HIEZ Rl e 7|7k gl oA £ FJris e
4 Atz BHuEen, Lunt and Smith(1991)= ¥3} ]HJ’&(SFA) ol o
S D7HE XA AHMUFA/SFA)S] Bl&S 259 Bhs AAF3s HAR
A7 2 4 Aokl BugEu Aok
M5 5d F7E I7F Har|EE B7HE S =AY Ay FARES
Al A Sk S U (Boleman et al, 1998; Garcia et al., 2008; Lorenzen et al.,, 1993;
Mckenna et al., 2002) 3] §AFFo] LAY 85 F&3] HtgstA] X
sttty Ha1E 31 lth(Ferrier et al., 2007).
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methylation> Morrison® Smith(1964)2] ol wel AAI5F92 ™, PerkinElmer
gas chromatograph (model Clarus 500 with autosampler, PerkinElmer Life and
Analytical Sciences, Shelton, CT, USA)ol| fused silica capillary column SP 2560
[100m x 0.25mm(id)] (Supelco Inc., Bellefonte, PA, USA)S ©]-&3}4] injector
2 detector 2% 77} 220 B 250C 202 4 St

TEAGLALE FAESFARIMPLE SAETFRAY ARV (T HIAAET
IA] A2013-109%) wheh B3 SHEPAAES LAY SFeH @
A= EAF kg SAWFA mm, SAHGHEH aolil, §EASH] THALE
= SHARE 71E FE Nol(A98le)olA Noo(rl-+BH)o2 aAAsision,
FAL FAYIE FE Nol(HEH )M No7(da)ez, Agae A7)
T FE Nol(F#4)olA No7(B=atd)os, =432 4, Fd, Hsd, g9
A= gherste] Nol(wl-+-Fw) 1A No3(wl-+4)= #gstadtt

ald R A, 3R B8 AOAC(199%5)0] F3te] A3t A 2
SRS CEMANsFZE7 ] (Labwave 9000/FAS 9001, CEM Corp., Mattews,
NC, USA)E co|&sted SA4sth @ide Kjeltee System(Kjeltec Auto
2400/2460, Foss Tecator AB, Hoganas, Sweden)S ©]&3}o] 453 o, 3
& 3 EEX7|(MAS 7000, CEM Corp., Mattews, NC, USA)E ©]&3lo] =74
st
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pHE= 7} F$19 F4Fo pH meter(pH-K21, NWK-Binir GmbH CO.,
Germany)E ©|-&3to SA3sA

AL F5S Adste @HS 3085 7T =542 & Minolta
chromameter (Model CR-400, Minolta Camera co. Osaka., Japan)< L*3k<!
W % (Lightness), a*#< YEIE HAE(Redness), b*#e Yelle FAT
(Yellowness)E =733t

)

(6) B 2 dde

X =2 (Water-holding  capacity; WHC)-> 43 2] (Laakkonen et al., 1970)
o2 ZAHsH o, AE=E7HWBS, Warner-Bratlzer shear force)v= 7+ F-99
5 25cm FAQ 2HolZ RFo g Austal 80T T Alge] A
F2E7F 70T =28 wj7hA] 7143 & Wheeler 5(2000)9] ol whet ¥
Zyste] HAe® 74 7](Tms-Touch, Food Technology. Co., USA)Z 3% o]
Asle] HEeke o8tk FHZAL load typed 50kg(500 N)= k%

rosshead speed™ 400mm/minS. 2 7}7Z} 14 3le] A A AT

b
@)

HsB7te FAEFEHIEY AAdS e E &9 (Ranking test)# 4
AW (Triangle test)o.2 dWtg 2 2 219] 18W-& Aubale] o] %
29 10%s deA ddE E83)

Oven(Samsung, HQ-Z365BF, Korea)= ©]-8
Wit AgY ARewrt 2~74T7F 2

2w AW & WY sked 20mmx10mmx10mm
(IEx ME2x Fo)a7|2 et FHE FsH e 109 oA o5 G="1%

% 3=RF 1= 945), %=
T 3=0F 1=0$ 4AR), T 7]
ol 53 AEwom BsAAE AN

(8) FAAE
AP e EAAEE SAS@9.2 Package/PCS  ©o]&3te] BRI}
=

Ducan®] ©FARZoZ 7+ 217t {4 (p<0.05)S HIWE A3 TH(SAS
Institute, 2011)
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Fobzlt
Table 1. Characteristics of Hanwoo carcass and Meat color, Fat color, Texture
Quality Back Loin Carcass
Grades fat(mm) area(c) weight(kg) Meat color  Fat color Texture

2 10.90+5.13  78.20°7.19 411.10°423.40  5.00£0.00  2.60+0.49  2.00°+0.30

1 10.10+4.13  87.00°£5.29  418.80°+47.65  4.70£0.46  2.80+0.40  1.00°+0.00

+

1 12704347  89.80°+9.80 431.60°+27.22 4.60+£0.49  2.80+0.40  1.00°+0.00

++

1 10.00+2.80 101.80°+11.95 459.11°+24.20 4.6740.46  2.89+0.30  1.00°+0.30

4 Means in the same column with different letters are significantly different(p<0.05)

37.00.2 7} A

Egton, AT (b)E 15FdA 11.9

2 Mg =A Ugted 2% $ASFEE §9H2 ol k. olshrne
A= Kim 5(2008)0] 39 1359 L, a, b kol 27 428, 247 2 1262
2 2YARZrE =S4F L, a, b #o] =ithe 2ye} zolE Ho|A|th

Z Uesen, BEEe 175H5oA 44.7%
E UE seEY 9 HEtRAT fo2d Aol= gllth o= °] 5(2010)
swol Hlete =2 BEES UYBRHAAR fo8 Y Ael7t gl

TeH(29)0] 25 FELe)ETE FoH oz YA YERGTHp<0.05).
ol o] F(2010)°] 17" 5FY TARYI 2217 35FQ27.67)ET FFHe=w



9 Jehdthe Bl A3

AdEa L F9949 2ol AAAT 175 FH(4.2)°] 25F(6.0)5Tt A el
+H °]= George 5(1997) ¥ Obuz 5(2004)¢] HTE7t+= T30 E=STF

Table 2. Analysis Results of Meat color, pH, Water holding capacity, Cooking Loss,
Shear force by quality grades

Quality Grades

Trait 5 1 B T

) 37.00£3.78 39.21+4.14 39.10%5.27 39.10%3.43

a 92.22+3.07 21.8043.19 19.65+3.04 21.4942.51

b 11.55+1.90 11.92+1.73 11.3242.20 11.61+1.26

pH 6.04+0.12 6.04+0.08 6.0240.10 6.0140.08

Water holding 48.8048.15 19.5244.51 16.8545.40 14.6643.06
capacity(%)

Cooking Loss(%) 31.63°+1.65 28.25°+3.36 26.21"42.57 23.00°45.05
Shear force

) + + + +
o 5.98+1.70 6.08+2.86 4.69+0.95 4.16£1.14

¢ Means in the same row with different letters are significantly different(p<0.05)

A9k &
i, A, e d 23179 B4 A= Table 3 ¥ 2t SATHEE F
BEFL 686%~ 59.1%=E 257N 17"5Foz 442 Fozxo=m i
EFTtH(p<0.05) °]& Lee 5(2002)°] SHAM =S FEIFH= 9 ZHdAE 7t
Atk Bargk Azkel YX|shach

ZA e 85%~207%E 25 FANAN 1T FoE AFE foHow
A e =d(p<0.05), ol ©] 5(2010)°] 3¢ AR =AW FF 3

THF 262%~ 1"5H 2474% 2 FjHo 2 Ewoha IHxg A8} Pk
Zed e 25 21.0%00A 175F 17.9%=2 HAstd=r o]= Luchak
5(1998) B Nelson 5(2004)°] @HAFEFL FHTHo] Fo5 HoRlv= 4
o} YAt
Z3R e 25w
(19%)°] FH 5=l

9%X 1753 082 HoFoz o}z =t o= Luchak 5

0.
Q5% RolatE Aneh A A
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Table 3. Analysis Results of Moisture, Crude Fat, Crude Protein, Crode ash by quality grades
Quality Grades

Trait 2 n T i
Moisture(%) 68.6'+0.9 65.0°+1.7 62.3°+1.5 59.141.5
Crude Fat(%) 8.5'+1.0 12.942.0 16.3+1.7 20.7°£1.9

Crude Protein(%) 21.0°40.4 19.9+0.6 19.3°40.4 17.940.6
Crode ash(%) 0.9°40.1 0.8%40.1 0.8%4+0.1 0.8"+0.1

¥4 Means in the same row with different letters are significantly different(p<0.05)

=

d% % FHzHE 4

2 3%5F 1,59cal/goll A 175 F 3,049cal/gl 2 ¥ 5FYFE F97
=4 Uehst. SEXEEL 1550 31.2mg/100ge® 7P =4 et
o7 zels ATk o] A= o] 5(2010)0] FHFF 17 5F(41.26)914
3 HI8)CE AFE FoHor v yehd AY gE ZAHoARl = T
(2007)°] &9 S4le] FH~HE FHS 30322 TR A vSHE Aoy

Table 4. Analysis Results of Calories, Cholesterols by quality grades
Quality Grades

Trait

3 2 1 1" 1"
Calorie(cal/g) 1,593°+223 2100484  2416°+131  2,677°+158  3,049°+250
Cholesterol(mg/100g) - 98.75+4.54  31.204355  29.084357  27.16+1.45

#® Means in the same row with different letters are significantly different(p<0.05)

1154

Fe J1FoE B A B AANED

Table 5= Table 404 #43 d&Fs 7+ 2 SE453E % 54 H3H9%
FS A= AT S Ests], A FHF7IEA L3 (2010)00 4 HEFF 3
=0l FEHF7IE st A BF AdA BawFS 2,500kcal/d =
2} sttt o] Tl FeAS BE SRE AFASv H8E W, 4HA%
Fe Qo x]9] 20%%] 500kcal/ ¥ o]t} o]E V|FEoRE %é}‘g%tg S
AU HHALZHC=B/A)L 35T 17 5F7HA 312g, 238, 207, 186, 164°]H,
dd Hit HFAFLFS 212g°]th



Table 5. Recommended intakes of Beef sirloin by quality grades

Quality Grades Calorie(cal/g) 2?3?{:{2292%% Rleniggggggigd
(A) (B) (O=B)/(A)

3 1,593°4222 500,000 312.9

2 2,100°+84 500,000 238.1

1 2,416°+131 500,000 207.0

1 2,677°+158 500,000 186.8

1 3,049+250 500,000 164.0

Average 2,3531523 500,000 212.5

#® Means in the same column with different letters are significantly different(p<0.05)
YRecommended calorie(cal/g), Recommended calorie(cal/g) for 1 day
PRecommended intakes(g), Recommended calorie(cal/g)/Calorie(cal/g)

AR (ZW A, 23A, A A B4 243 Table 69 2t} 37)
Sl s W (47.33) 2 A (46.86)E.Th

gHoz A desoy WA EL{}X]HJZ_FOH% 92 Zol= 8l
=]

=

o7 = %E}kkgml(pm.os) 1144%1 ohﬂr LA
= % 5(000)°] 257H€H 3 AAM A
(51.49)°] A 1}(48.81) 1.t} %E‘rsl & A Bl2g Aol At B XA YA
o F FFS v Zolrt A yErse. Sl A
A ok (45 00, 4513, 3848)HT} EI¥

Table 6. Analysis results of fatty acids by fat location

Fatty acids Location

Sirloin Intermuscular Back fat

Myristicacid(C14:0) 3.73+0.59 451740.77 4117£0.67
Palmiticacid(C16:0) 28.88'+1.78 28.13'£1.99 26.95'+1.91
Palmitoleicacid(C16:In7) 4.55"+0.82 4.80°+1.04 8.17'+1.41
Stearicacid(C18:0) 12.39°+1.81 12.50"+1.83 742412
Oleicacid(C18:1n9) 47.33°+2.37 46.86°+2.81 49.81°+2.8
Vaccenicacid(C18:In7) 0.42°+0.14 0.44°+0.19 0.68°+0.26
Linoleicacid(C18:2n6) 1.86£0.53 1.7940.58 1.7540.57
y—Linoleicacid(C18:3n6) 0.0620.04 0.0840.04 0.0620.04
Linolenicacid(C18:3n3) 0.14°+0.07 0.1940.12 0.24°+0.18
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Location

Fatty acids

Sirloin Intermuscular Back fat
Eicosenoicacid(C20:1n9) 0.44°40.11 0.67+0.15 0.75+0.15
Arachidonicacid(C20:4n6) 0.20°+0.1 0.04°+0.01 0.06'+0.02
Eicosapentaenoicacid(EPA)(C20:5n3) 0 0 0
Docosatetraenoicacid(C22:4n6) 0 0 0
Docosahexaenoicacid(DHA)(C22:6n3) 0 0 0
Total 10040 10040 10010
SFA" 45.00°+2.53 4513'+3.15 38.48"+2.88
USFA? 55.00"£2.53 54.87°+3.15 61.52'+2.88
MUFA” 52.74°+2.58 52.78°+3.25 59.41"+2.9
PUFAY 2.26%0.58 2.09+0.6 2.11+0.61

4 Means in the same row with different letters are significantly different(p<0.05)
Y'SFA, saturated fatty acids.

2 USFA, unsaturated fatty acids.

R MUFA, Mono polyunsaturated fatty acid

» PUFA, polyunsaturated fatty acid

. -
FAETE JPYR FA

o O AL
mlSte] R A% el 2012 3YNE FYAE HAE RFI 3o
™, Table 7 oM = AF7HAY AFAHAE 7HAL IR 4, d33% 24
HE, A 4 232 GF9E I/ dgee WS g
guld, A, A 25 SATEE Fo78 Fols HAATHp<0.05), Fal
7 $A453E folHel Aok itk =AY P 712923 (2010)]

[e)
o
17 F B AYPA7IF e ESAWL 15g/Y oMz HHE A
Aet FEeR e T4 dY AFAZFS A 25304 17537 390g,
262g, 201g, 162go] Hrh. Ad FLx 7IEX] WiF HIEDV)S =
2500kcal, DA 60g, AW 50g, EAY 15gS VFo R SAFTIFEE AR
skt

Table 7. Nutritional contents of sirloin by Quality Gradesl)

Nutrition Quality Grades

Nutritional contents standards 5 oD 1 @ | 1T @ | 1 o
Calorie(kcal/100g) 2,500(kcal) 200" (84) | 2416 (9.7) | w77 (10.7) | MG (12.2)
Protein(g/100g) 60(g) 2098 (35.0) | 199" (33.2) | 1929 (32.2) | 790" (29.8)
Fat(g/100g) 50(g) 8500  (17) | 1289 (25.8) | 1628 (32.6) | 070" (41.4)
— SFA?(g/100g) 15(g) 384 (256) | 5.72° (38.1) | 743 (49.5) | 9.27* (61.8)
Cholesterol (mg/100g) 300(mg) 2875 (9.6) | 3120 (10.4) | 2008 (9.7) | 2716 (9.1)
Recommended inakes(g)” 390 262 201 162




Y Serving size : 1slice (100g)

2 SFA, Saturated fatty acids

DV, % Dairy value of amount for serving size

' Recommended inakes(g), 15g/SFA(%) > 100

4 \Means in the same row with different letters are significantly different(p<0.05)

O] A G A, AN 1ke] A

Table 6°14 T4 W S#H FF@733)> AA BZAYA FEFY
86.1% F+o2 7M B BES A A5t LA B

RIS A
o 7V F83F 4TS gty 1A A9 & QA
ANE otz AT A AR £45 st FBATE gotr
Sk TtH(Table 8). 1 A}

06622 wj-¢ FH=
ol E#Rlgte] A Kot

Table 8. Correlation between Oleicacid of Intermuscular, Back fat and Oleicacid of Sirloin

Sirloin Intermuscular Back fat
Sirloin 1 0.80™" 0.66™
Intermuscular 1 0.75™
Back fat 1

"P<0.001

AT ST FBAFI Al 07602 TAW - 034K
- =A YeElst=d (Table 9), ©]+< Table 804 ¢} 22 Aito|t),

Table 9. Correlation between SFA of Intermuscular, Back fat and SFA of Sirloin

Sirloin Intermuscular Back fat
Sirloin 1 0.76™ —0.34"
Intermuscular 1 —-0.23
Back fat 1

P<0.05, "'P<0.001

EYXS AT SATH] FAA S ZEA o] 07622 S AW 055K T
A JEPYEH(Table 9) o BXZaAA &3 F 2d|¢late] A8k

H|-&o] 85% o] o 2 wl$ Fol 2 ite]l Ay(Table 8)9} v Ao =
Atz €Y,
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Table 10. Correlation between USFA of Intermuscular, Back fat and USFA of Sirloin

Sirloin Intermuscular Back fat
Sirloin 1 0.76™ 0.55™
Intermuscular 1 0.66™
Back fat 1
"P<0.001
R 7 A
1) 25+E ¥edrt A

=2
=
:?L_‘,
X
2
o
o Mo
rH
I
—

w3 1553 28a
F~1587% 1's3~
dx ) FE EF 25F
st 2345 Bt ol

HE F7ME e Rigts dA

Table 11. Sensory evaluation results by quality grades

Quality Grades

Division 2(n=10) 1(n=10) 1" (n=10) 17 (n=9)
Juiciness 2.21"+0.43 2.50°+0.46 3.3340.45 3.62°40.43
Tenderness 2.51"+0.50 2.78"40.42 3.34°40.43 3.50°40.26
Flavor 2.51"40.29 2.78"40.42 3.34°40.39 3.48%40.27
Overall palatability 2.34"+0.40 2.67°+0.48 3.38"40.40 3.54'40.29

> Means in the same row with different letters are significantly different(p<0.05)



AR Hl&2 WA A= 46.51~50.77 Atololl AAIRE AeH7t Ay} 55 HE=d
T2 Aol fldT. 28y =X 4 20g T2 SHJA FEF
BHEEEEY, A%, 3V, TRVER) BF uee2nS1)dA v o)
o7 ZFE FoFRo7 FH78YtHp<0.05). olE 17l T JFS F
= 8942 ZHA W A1t Hlgo] ofy FAZT W =AW o
U F 2 FFS BA e AeE Al

Table 12. Analysis of Oleicacid, Arachidonicacid, Crude Fat, Total Oleicacid by Sensory evaluation

Division N Oleicacid(%) Crude Fat(%) 01eicac11;1?t2% ot
Juiciness  1~2 5 47.702.10 9.10°42.00 0.87°4£0.23
2~3 16 47.45%2.28 11.67°£2.77 1.11°40.27
3~4 14 46.51+2.46 17.47°+3.05 1.63°4+0.31
A~5 4 49.2440.99 21.54*+1.65 2.12°40.18
Tenderness  1~2 1 47.8140.00 7.68"£0.00 0.73%0.00
2~3 16 47.20%2.01 10.59+2.71 1.00°+0.26
3~4 20 47.06%2.53 17.17°43.39 1.62°40.33
A~5 2 50.7740.00 21.25'+1.80 2.16+0.18
Flavor 1~2 0 - - -
2~3 17 47.40+1.81 10.20°+2.60 0.97°40.25
3~4 21 47.18+2.74 17.66'+3.25 1.67°40.34
4~5 1 49.3740.00 18.75°40.00 1.85'+0.00
. al%igg?ﬂty 1~2 2 47.30+0.42 7.68°£0.00 0.73°40,01
2~3 16 47.1242.05 11.01°42.74 1.04°+0.26
3~4 18 47.13+2.70 17.08°+3.32 1.61°40.32
4~5 3 49.6140.86 21.38+1.88 2.12°40.20

#“Means in the same column with different letters are significantly different(p<0.05)
Y Total Oleicacid(20g)(g), Total Oleicacid of loin 20g
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(Table 13) ZX|¥& 2%5F 850014 17%F 20
Hoz Frlstglon, ¥ LUAY FFE 257 080gelM 175+
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Table 13. Analysis of Oleicacid, Crude fat, Total Oleicacid by quality grade

Quality Grades Oleicacid(%) Crude Fat(%) Total Oleicacid(20g)(g)"
2 47.05%1.65 8.50°+1.04 0.80°+0.10
1 48.26%2.45 12.89"+2.00 1.24°40.20
1 46.54+2.66 16.28"+1.74 1.52°4+0.22
1 47.49+2.22 20.70°£1.94 1.97°4+0.23

#“Means in the same column with different letters are significantly different(p<0.05)
Y Total Oleicacid(20g)(g), Total oleicacid of loin 20g
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Table 14. Analysis of Oleicacid, Crude fat content, Total Oleicacid by grade and

Overall palatability

((Q}lrl;igé}s[ > a%\grb?llilty N Oleicacid(%) Crude Fat(%) Oleica cde(thaé o) (g)

2 1~2 2 47.3940.42 7.6840.00 0.7340.01
2~3 7 46.97+1.02 8.53+1.04 0.80£0.11
3~4 1 46.9640.00 9.8640.00 0.93£0.00
4~5 0

1 1~2 0
2~3 7 47.6442.07 12.59+2.14 1.20£0.20
3~4 3 49.7142.64 13.61+1.38 1.35+0.17
4~5 0

1 1~2 0
2~3 2 45.82+1.62 14.13°+0.59 1.30°+0.10
3~4 7 46.33+2.84 16.55+1.40 1.54%40.19
4~5 1 49.3740.00 18.75*+0.00 1.85*4+0.00

1 1~2 0
2~3 0
3~4 7 46.8442.04 20.13+1.83 1.89£0.20
4~5 2 49.7441.04 22.69+0.35 2.26£0.08

¥ Means in the same column with different letters are significantly different(p<0.05)
Y Total Oleicacid(20g)(g), Total oleicacid of loin 20g

$AS5F B PP BHdste
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Abstract

This study was conducted to verify influence of interaction between
different heating temperatures and intramuscular fat contents on objective
beef quality that was on consumer’s table. A total of ten longissimus dorsi
(LD) muscles that composed to five of meat quality grade 1 and five of
meat quality grade 1++ were collected, and trimmed sample (2.5cm
thickness, average 230g) was heated by electric grill at 240C until each
internal end-point temperature (60C, rare; 82°C, very well done; NAMP). As
results, pH was no differences between raw beef, rare, and very well done.
Redness of meat color was decrease with heating on both of quality grade 1
and 1++ , and very well done group showed lower redness than rare.
Lightness and yellowness of rare was higher than raw beef, whereas, very
well done showed the lowest lightness and yellowness among them.
Cooking loss was depended on heating temperature, however no different
between meat quality grades. Shear force was tended to be increasing with
heating, and/also decreasing with intramuscular fat content. Fat oxidation of
heated grade 1++ beef was significantly higher than raw beef, however
grade 1 beef was depended on heating temperature. In conclusion, when
consumers consume beef, amount of fat that consumers eat is depended on
intramuscular fat contents of the raw beef. Moreover high quality grade beef
can be oxidized easily by heating condition, whereas high quality grade beef
is more tender than low quality grade. Thus, this result show beef eater
should consider selective consumption between quality grade and heating

temperature on fat oxidation and tenderness

key words | Intramuscular fat, beef, heating temperature, objective meat quality
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a1, 25g9] AR E FES5A7] A8 dFvlEgAlel e | F 105TC =Hde=
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WA 2HE Rule(1997)9) WHE WS BHAAT FAAET 25
o

A]
5 05 g% 4% boron-trifluoride in methanol 2 ml¥# methanol 2 ml

7&7—3.2& vortex 3FATH A AR methylahono] 3 AEs 4
% %5 3ml¥} hexane 3mlS Pl 15%-5<t vortexd ¥ 5% &
A48 g, 4FAe B4 477 20T RAFAT ARERE F5
H A - silica capillary column(30m x 0.25mm x 0.25 ym film, Supelcowax
10)S ©o]&3te GC-MS system (Agilent GC 6890N, Agilent Technologies,
USA)o.2 FA3tda, B4 =W injection temperature 250C, oven
temperature 230C, detector temperaturex= 280C 1 2™, carry gasv= helium
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TBARS

TBARSEA. A3ty 718 2571 AR mXe FaFS golr 7]

#3ted 50ml conical tube®l 25g4 SHA B FFHFF75mlIS Y A =5
3

of Aol  AEEHe AE YA #s] 10%  butylated
hydrozyanisole(BHT) 25uls 37}ttt TBA/ TCA-&H4(0.29% Thiobarbituric
acid, 15% tricholoroacetic acid) 10ml& #7}3 ¥ 4TE FA3M 11,000rpm
o7 #A3AI, ¥F F TBA/TCAEHES o]&3ste] FAAe] ko] 30mle]
= 3t

HES A F 0CTE 1583 &R 7tde] €4 AR EAU
+conical tubeE Lol Yol 2083 W ¥ 300rpmoll A 1083 4TE FA
st AR E shla, S-S A& 53InmolA FREE SAsAH. F27

T Ztol 5885 #3t] mg MA(malonaldehyde)/kgo 2 e SITh
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o] HAFPA dojxl A= SAS 9.2(SAS Institute, Cary, NO)ZZ 135

ol g3 EAAY AT E4HEA T Duncan’s®] HEHA S F3l 5%F=0lA
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Al dlEe] WA, A kst B vt x7)e mdE 4 2,
o8] pH7F S7F2 Aolztal s, & A7l S2ASFH TtE2 =
st pHWSIE A9E Ai(Table 1) Sd5F WE pHS Aol YE}A
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A
FollH= 60 C°ﬂ/‘1b T AT A= 2o]E Ko

%
Qo] 9418 WA Fo A%

7tz

Moon 5(2006) # Schmidt 5(2010)2] R el o3l §4 FFo] Roldfy=
7tgreo] F7hstth= WHH, Cho 5(2010) ¥ Jeremiah(1996)= W A=<
Skt ZFEAEE Aol7h flva skl & AFeld= SZeFl 9% vt
Aol Hole Holx @& WHA (Table 1). ¥HA 1537 1755 EF 82T
7HA 7FEEE W 60CHY FHoz o ¥ 7tdiFo] Yeve As ¢
T U

A

250 ZUALE Ay RS AAE o, oln] BE AFAEd ¢
s Harizie] SWAEETE Srbehel wel ddE o] fhasin, ddE A
THAREZF APAYA TS vAE Rol SHHUT (Ueda 5,2007; Berry
5, 1993; Kim %, 2008). ¥ AFJME vld A= 60T 82T 71489
S W B 17EFC] 159EY 22 AduES Helon (p<0.05), 7tEeEr
FobdE Aey I fFolHor HolAe S EAUTH(p<0.0001). AR
SASTHT 7hE2 =3 FEFEel o3 Ay wshes HolA okt

Table 1. Interaction between different intramuscular fat contents and heating temperatures
on objective meat quality of Hanwoo longissimus dorsi muscle

. . ++ .
Quality grade 1 Quality grade 1 -~ Quality | Heating Q;ahtge égrﬁ?ge
0C | 60C | 82T | 0C | 60C | 82C grade | temperature temp.
pH 5.62 | 554 | 557 | 549 | 552 | 554 | 0.02 | 3.46 0.24 1.46

L+ |41.26[52.02|26.01 | 41.25|52.55] 3147 | 2 116 | 54.04#+” | .88
at 20561956 | 9.78 [ 20.81]19.42| 841 | 1.05 | 0.24 | 71.88x 0.32
color . 116,15 | 20.24 | 10.12 | 16.61 | 20.11 | 1113 | 0.77 | 0.72 | 110.13% 0.39

Meat

Cooking loss (%)| . [17.13] 261 | . [17.23] 252 | 1.21 | 0.07 | 29.55% 0.1
WBsf (kgf) | 2.06 | 3.14 | 358 | 1.82 | 2.75 | 3.11 | 0.14 | 4.83+ | 25. 1%« 0.16
DfY 2/25

Y SEM: Standard error of the mean
2 %, p<0.05; *#x, p<0.001
Df Degrees of freedom
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Table 2. Interaction between different intramuscular fat contents and heating temperatures

intake fat contents of Hanwoo

Intramuscular fat contents and

longissimus dorsi muscle
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Y SEM: Standard error of the mean

2%, p<0.05; #, p<0.01; #+* p<0.001

9 Df: Degrees of freedom
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Table 39 T3 -7FE92E3r AWt 2A447E AuEW, ZAEA
myristate®] 7% Heatingd 17552 4 2175

ko Rare$} Very well doneS2 =g &
5.02%, 1552 437%9 3.87% 22 17"5H2 m
o ok oAl Apol7b YEFRTHP<0.01). ¥HAC B XA LAE linoletate o
linolineate®] 7% 15H°] 1"eF Hth £ dFS Yt 714 A 175+
o] 7% linoletate©] 1.86%, 1552 2.77% ©lA 2™ Rare?} Very well done
ZA0M 17" 5FE 1.34%, 1.79%, 1532 2.15%, 23%% FoHoz 15F9]
=2 S HIUHP<0.05). /A Z linolinate®= 719 A 175 F2 0.09%,
155<L 011% ©]9o™, Rare?t Very well done ZZANM 175FE 0.09%,
0.09%Z 1532 01%, 011% o2 FoHo=z 1579 FFol ¥ =4t
(P<0.05). 3tATF & AFMEs 7FEH} 25 Zpolo] o5k it =AY /9
29l Wale dojuA] ek

Table3. Interaction between different intramuscular fat contents and heating temperatures
on fatty acid composition of Hanwoo longissimus dorsi muscle

i i . . Qualit; ade
Quality grade 1 Quality grade 1% | Quality | Heating ¥ & .
SEM X heating
0C | 60C | 82C | 0T | 60T | 82C grade | temperature temp
Caprylic acid  (C8:0) | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 0 0.03 0.1 1
Capric acid  (C10:0) | 0.11 | 0.09 | 0.09 | 0.08 | 0.11 | 0.11 | 0.01 | 0.05 0.22 1.45
Lauric acid  (C12:0) | 0.14 | 0.15 | 0.15 | 0.14 | 0.16 | 0.18 | 0.01 0.5 0.84 0.51
Myristic acid ~ (C14:0) 4.2 437 | 387 | 483 | 522 | 5.02 | 0.16 | 8.84xx 0.53 0.27
Palmatic acid  (C16:0) | 29.55 | 29.96 | 30.59 | 30.07 | 30.57 | 30.82 | 0.27 | 0.64 0.82 0.04
Palmitoleic acid  (C16:1)| 5.38 | 546 | 5.64 | 554 | 6.02 | 5.72 | 0.13 | 0.91 0.36 0.28
Stearic acid  (C18:0) 9.87 | 1012 | 10 | 9.69 | 9.26 | 947 | 0.29 | 0.7 0.01 0.1
Oleic acid ~ (C18:1) 47.71 | 47.44 | 47.11 | 47.53 | 47.09 | 46.69 | 0.33 | 0.2 0.34 0.01
Linoleic acid (C18:2) 277 | 215 | 23 | 1.86 | 1.34 | 1.79 | 0.17 | 5.42+* 1.07 0.14
Linolenic acid (C18:3) 011 | 01 | 011 | 0.09 | 0.09 | 0.09 0 6.95% 0.15 0.07
Arachidic acid (C20:0) 0.05 | 0.05 | 005 | 0.05 | 0.05 | 0.05 0 0.02 0.18 0.1
Behenic acid (C22:0) 0.05 | 0.04 | 0.04 | 006 | 0.05 | 0.02 | 0.01 | 0.01 1.68 1.2
Frucic acid  (C22:1) 0 0 0 0 0 0 0 0.12 0.28 0.96
Lignoceric acid(C24:0) 0.06 | 0.04 | 0.05 | 0.05 | 0.03 | 0.02 0 3.7 2.32 0.84
Df 2/25

Y SEM: Standard error of the mean
%, p<0.05; **, p<0.01
9 DF: Degrees of freedom
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TBARS

Brewers(1992)2 TBARS%#t©] 0.2 mg malondialdehyde(MA)/kgelsle] <
oAM= AT deEiol™, 40 mg MA/kgel e & Aold Ae=w H7eel

3, G 1975)E A1AS9 A TBAZE 0504 0lH 4tu #H7F Aol 3%
31, Turner 5(1954)2 TBARS 0.46mg MA/kgoldel =59 4% #53 ¥4
of slo] Astrb AFEHL stAT.  HarlolAM Ao s e el SALE

w9 EAH o] BAE 7FA 2 Y+=d (Varnam 2} Sutherland, 1995), Baron
7 Anderson(2002)= %23} RS 254 myoglobin®] i1%EEE S| WA
o] Agte]l Fad JES ke FAE AASAY. 53] 2HAES £
= 7FE A A Aol 545 metmyoglobin? ferrihemogjromol] ©] gt
A8l o] =Y (Monahans, 2005). Lorenzo®} Pateiro(2013)2 X%
12 08 FaAlxe 71E 5 Aatst Z=s vlusiled, AdEol
2AA BT e o] F&(40%) AR B = A AMNE A
HAowH, olgfdt A Aol s AL Vs ES T
stAth # AFelME olet wRriA®E X]Ho grafol =2 1742 7)o iy
9o 158 HarlEg fFoFow w2 AYis A=E Ho &2
FI A S TS SHEAT. B ofyEt B AP, 155 AME
C7AA 7+hstdS W 60CHTH TBARSE oA o® =4 vehd

35 82 s
W, 175 A= 60Tt 82T RFoA 71d3tA ks v Hoh frofHoz
=< TBARS# S UEHATH(p<0.05). 7}°ﬂﬂﬂ§ e ¢ e a7)9
AE 24, 53 AEdEY 179 HF SESA 93-S v X =H (Serrano,
2007), 3 d7AES ZHFA L av]e ARG dFS gL A4
TH(Bediani, 2002). ¥ 9t o}y 2} Rodriguez(1997)2 7828w ZFA| Ao &
A3 FFstHer utg A e W, ANErE dojdrarl skt (Bou,
2001). &tA%, Alfaia's (2010)2 7ol o8] wrb&EsH A4/ A AL H
&°] FAsAN n-6/n-3= WA Fom, 7tE AFo= 7 ZAAE BlEo
2 9IS FAE v Rusgu 3 Serrano(2007)9] R i etE thEA
boiling, microwaving, grilling % boilingS A &|stale AWAkste] {24 <l
FEFS HAA FRANE, AL vl Eols FFS vITa s A
Al Wsle 22 $ Har)e FIEE D= ¥ vH F jlen,

Ahn 5 (1998)2 =g|3+ 2J317]o| A propanal, pentanal, hexanal, 1-propanol®}
ES AUAAE o, IA FAE EARAE =2 AABAE 7HAH,
Campos(2006)> TBARST*| ¢} abnormal, rancid, grass®7]¢} F2 HY 4
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3.04%, &S, 056% JEFATE AA =R ABWASELL 6276%0)|H FES] A
- ok 1.08%, A 7.32%, EA 5.09%, AL 14.17%, <] 10.34%, STk
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R, FYFE 001904 Fog ABHFE intercept, MHAFZEHE, 855
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T 1 gEA =4 (29 : %)
A5t (kg)
T 76~79 80~82 83~92 93~97 9804} A4
(98~102) (103~106) (107~119) (120~125)  (126~) <
AP 15 9 23 13 15 75
AR (kg) 100.43+1.50 104.52+1.20 111.27+3.74 123.214+1.44 130.76+2.62 114.2642.62
erAE(kg)  77.93+1.63 81.1140.93 86.35+2.90 95.61+1.12 101.4742.03 88.67+8.80
WeAE(ke)  76.61+1.65 79.23£1.72 85.06+2.68 94.08£1.37 99.3242.06  87.09£8.60
Lo KS 98.16+1.16 98.24+1.40 98.40+1.20 98.2741.33 98.04+0.64 98.23.£1.14
WzzeEs 1.84+1.16 1.76£1.40 1.60£1.20 1.73+1.33 1.96£0.64  1.7741.14
A SE(A)  6347£1.06 63.46141.22 64.01£0.94 63.85+£1.03 63.80+£0.93  63.77£1.01
uhgA9-8(B)  81.80£1.37 81.78+1.57 82.50£1.21 82.28+1.33 82.2141.20  82.18+1.30
ANAE(A)  49.1441.66 49.03+£2.04 49.3142.12 49.15+1.67 49.90+1.59  49.48+1.85
APASE(B)  63.3242.14 63.1842.63 63.5542.74 63.33£2.15 64.3042.05  63.76+2.38
o &(A) 9.7740.66  9.56+0.37  9.2840.50  9.30£0.66  9.3240.39  9.42+0.55
W &(B)  125940.85 12.3240.48 11.9640.64 11.98+0.85 12.0040.50  12.14+0.72
2] W £(A) 15.4342.01 14.0842.02 16.03+2.37 16.07£2.18 14.99+1.80  15.47+2.13
o Z(A) 1714016 1.6640.15 1.6240.13  1.59+0.08 1.584+0.10  1.63%+0.13
% =B) 2.2240.21  2.1440.20  2.0940.17  2.05£0.10  2.04+0.12  2.10£0.17
1. AAZF - LEAZF0.776
2. ‘@Eiﬂ%@r D YEAE 245100
3. WZAEFS 100 — WEAS(YEAZ-2E2Z+100)
4, BIdSE(A) ¢ iﬁﬂl + *ﬂxﬂv * 100
5. BFAS-E(B) : &A1 A= X 100
6. ANLSE(A) - i7413 =+ *gxﬂz— x 100
7. AAAEEB) ¢ 243 - 2EAF X 100
8. w E(A) : w + AT < 100
9. AE(A) © AFRAT+A2) + AYAF < 100
10. & F(A) 1 &= + AAlF X 100
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W E(A) o+ AR

¥ 2. AMEA EAE (9] 2 %)
Azt (ke)
i 76~79  80~82  83~92  93~97  9goly _
(98~102)  (103~106) (107~119) (120~125)  (126~) -
2AFF 14 12 21 14 14 75
AA|Z(kg) 100.70+1.00 104.60+1.08 111.93+3.76 122.24%1.32 130.71+2.46 114.09+10.96
v 78.1440.77 81.1740.83 86.86+2.92 94.86+1.03 101.43+1.91 88.53+8.51
WA= 76.94+1.35 79.76+1.14 85.42+3.08 93.12+1.26 98.89+2.39  86.75+8.15
WA 98.48+1.00 98.3140.76 98.19+1.07 98.30+1.00 97.49+0.85 98.07+1.01
Praza s 1.5241.00 1674077  1.80£1.07  1.70£1.00  2.50+0.85  1.93+1.01
Hl)e-8(A) 63424103 63.6140.85 63.874£0.90 63.79+0.68 63.24+0.60 63.6140.84
v AS-(B)  81.7341.32 81.98+1.09 82.30+1.15 82.20+0.87 81.4940.77 81.97%1.08
AASE(A)  49.03+2.04 4868+1.74 48.62+1.65 48.59+2.88 48.60+1.70 48.70+1.97
AALE(B)  63.1842.63 62.73+2.24 62.6642.32 62.62+3.71 62.63+2.19 62.76%2.55
W &(A) 9.73£0.38  9.06£0.69  9.34£055  9.2140.44 9254055  9.53+0.56
W &(B) 12534048 11.68+0.88 12.04+0.71 11.86+0.57 11.93+0.71 12.02+0.72
AW (A) 15.6742.02 16224172 16474174 16.5242.81 15.98+2.25 16.20+2.09
o9 =) 1.7840.15 1744011  1.66£0.15 1.63£0.13  1.6340.17  1.68+0.15
o Z(B) 2.2940.20  2.2440.15 2144020  2.09+0.17  2.10£0.22  2.1740.20
1. AAE © 2EAF0.776
2. YEAE © YEAFT-2EA4F+100
3. ¥AEE 1 100 — ¥EAE(YEAT 2 EAT+100)
4. ASE(A) ¢ 2L = AT < 100
5. 9] AL-E(B) 1 &A1 + 25415 < 100
6. AASGE(A) © 2A3 + AT < 100
7. AWAEEDB) ¢ A3 - L2A4F < 100
8
9

% > 100

CAE(A) ARG AAHA2) + Al X100

1

10. &

I

(A) 9 = AT X 100
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F 3. =AU oEA] AdES B (391 %)
A5t (ke)

T 76~79 80~82 83~92 93~97 980/ A7

(98~102) (103~106) (107~119) (120~125)  (126~) -

AP 15 9 23 13 15 75
eEAF(kg)  77.9341.16 81.11£0.93 86.35+2.90 96.62+1.12 101.4742.03 88.6748.80
o4l 1.13£0.10  1.15%0.09  1.13+0.10  1.15+0.08  1.16£0.13  1.14%0.10
) 7.4610.61 7.8140.87 7.60+0.85 7.43+0.53  7.74+0.52  7.60%0.69
22 5.0610.26  4.95£0.20  5.10£0.27 5.06+0.22 527+0.26  5.10+0.26
A 14.2040.81 14.00£0.61 14.38+0.57 13.94+052 14.1040.37 14.1740.60
okrhe] 10.40£0.56  10.85+0.41 10.40+0.49 10564047 10.54%0.48 10.51£0.50
=5 18.01+1.11 18.82+1.58 17.98+1.40 182241.04 18.51+1.22 18.24+1.28
7H) 3.06+0.30  3.0540.15  3.04+0.14 3.09+0.17  3.08+0.17  3.06+0.19
AL 3124033  3.2740.24  2.9940.30  3.01+0.36  2.94+0.22  3.041+0.31
Zhilj7) 0.35+0.03  0.3240.03  0.36£0.03  0.34+0.04  0.33+0.03  0.3440.04
5 0.5440.10  0.5540.16  0.564£0.08 0.53+0.09  0.62+0.17  0.56%0.12
AEA(2A3)  63.3242.14  63.18+2.63 63551274 63331215 64.3042.05 63.7612.38

# A 0.3~0.5em F-2
i 4. 2=ATHR] AA A AAES Aake (9] 2 %)
A5t (ke)
T 76~79 80~82 83~92 93~97 9804 A
(98~102) (103~106) (107~119) (120~125)  (126~)

ZAPFE 14 12 21 14 14 75
CEAF(kg)  78.14+0.77 81.1740.83 86.86%2.92 94.86+1.03 101.43+1.91 88.53+8.51
oAl 1.09+0.10  1.04+0.08  1.10£0.10 ~ 1.10+0.11  1.0840.11  1.08%0.12
) 7.4140.81  7.134£0.43  7.31+0.40  7.4440.80  7.30+0.67  7.3240.70
22 5104045 5.1240.36  5.04+0.56 5.10+0.28 5.12+0.19  5.0940.49
Kigekay 14.244052 14.1740.39 14.3240.67 14.2040.58 13.99+0.59 14.1740.73
ok} 10.3440.71 10.33+0.35 10.34+0.48 10.34%0.66 10.42+0.56 10.3410.68
Sl 17.8341.13 17.79+1.10 17.61+1.40 17.4741.65 17.73+0.89 17.66+1.36
7H) 3.1640.35  3.15%0.36  3.13+0.24  3.06£0.33  3.11+0.25  3.1240.30
ALE} 3.0840.30  3.1240.32  2.92+0.35  3.01£0.24  3.02+0.20  3.0240.30
Zhi)7) 0.36+0.05  0.36£0.05  0.34+0.05  0.324£0.04  0.34+0.05  0.34%0.05
E 0.5840.08  0.52+0.06  0.55+0.10  0.574#0.12  0.60+0.12  0.56+0.11
LA (2A3)  63.18+2.63 62.7312.24 62.66£2.32 62.62+3.71 62.63£2.19 62.76+2.55

% A 0.3~0.5em F-2}



I 5 08 A a9 AWESE (291 7 kg, mm, %)
S oW 2R emAF SN e i

o} 24 88.50+4.31 22.58+2.15 56.52+3.25  63.87%2.24
ASH AA 25 89.56+4.13  22.9242.41 56.48+3.59  63.05+2.32
Al 49 89.04+4.21 22.7542.26 56.50+3.49  63.53%2.24
o} 22 88.32+7.80  21.8243.32 56.57+4.87  64.11£2.75
BS%  AA 22 87.2317.63  22.36%3.57 54.68+4.95  62.70+2.56
Al 44 87.77+7.64  22.09+3.41 55.65+5.05  63.32£2.70
o} 29 89.07+11.98  21.3844.18 56.50+8.04  63.41+2.17
Cs3 AA 28 88.64+11.64  23.93+4.45 55.39+7.46  62.54+2.72
7 57 88.85+11.71  22.13+4.46 55.96+7.71 62.98+2.58
oF 75 88.67£8.80  21.89+3.38 56.53+5.92  63.76+2.38
A AAA] 75 88.53+8.51 23.1343.63 55.55+5.71 62.76£2.55
Al 150 88.60+8.62 22514354  56.0445.82  63.26+2.51

i 6. /1Y ¥ e AWESE (99 : 7 ke, mm, %)

SR A 2R emAE SAu BN BN

& 18 86.28+2.74 22.4442.01 54.98+2.09 63.74%2.09
I+5w  AA 17 86.88+3.00 22.24+2.63 54.60+2.71 62.8442.25
A 35 86.57+2.84 22.3442.30 54.79+2.38 63.304+2.18
o 25 88.72+7.00 22.00+3.29 56.74+4.42 64.02+2.79
159 A 26 88.08+6.76 22.65+3.06 55.6915.09 63.19+2.20
Al 51 88.39+6.82 22.33+3.16 56.21+4.76 63.60+2.52
o 32 89.97+11.74 21.5044.04 57.2448.01 63.5842.25
253 AN 32 89.78+11.31 24.00+4.35 55.94+7.24 62.35+2.93
A 64 89.88+11.44 22.75+4.35 56.59+7.61 62.96+2.76
& 75 88.67+8.80 21.89+3.38 56.55+5.92 63.76%2.38
A A 75 88.53+8.51 23.13+3.63 55.55%5.71 62.76+2.55
A 150 88.60+8.62 22.5143.54 56.0445.82 63.26+2.51
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7. 08 A FEEEed AddsE (9 : F ke, mm, o, %)
o Asw Bew Cea %)
AP 49 44 57 150
LEAF 89.04+4.21 87.77%7.65 88.86£11.71 88.6048.63
SAEA 22.76+2.27 22.0943.42 22.63+4.47 22.5143.55
Gl B e 42.7145.20 41.9843.93 41.00£6.44 41.85+5.41
ok 1.13+0.09 1.1040.12 1.1140.11 1.1140.11
=4 7.55+0.64 7.46£0.64 7.39+0.72 7.46£0.67
22 5.07+0.42 5.07+0.25 5.14+0.32 5.09+0.34
ARERAY 14.30£0.60 14.09£0.53 14.1440.61 14.1840.59
okrle] 10.4740.43 10.4940.47 10.35£0.63 10.4340.53
Ak 17.95+1.36 18.13+1.37 17.83£1.17 17.96+1.29
7h] 3.09+0.19 3.10£0.25 3.09+0.29 3.0940.25
AL 2.99+0.31 3.08+0.32 3.02+0.27 3.0340.30
Zhif 7] 0.35+0.04 0.340.04 0.340.04 0.3440.04
R 0.56+0.10 0.55+0.10 0.58+0.13 0.560.11
A5 56.50£3.49 55.65%5.05 55.96+7.71 56.04£5.82
AR 63.53+2.24 63.32+2.70 62.98+2.58 63.2642.51
% 8 M 3 FEEEeE A (k9] 5, kg, mn, o, %)
it 1'5+ 15w 25w Al
N 35 51 64 150
LEAF 86.57+2.84 88.3916.82 88.88+11.44 88.60£8.63
SAHEA 22.3442.30 22.3343.16 22.75%4.35 22.5143.55
LlIEARSAN S 42.83+5.78 41.86%3.88 41.30£6.20 41.85+5.41
obAl 1.1240.09 1.1140.11 1.1040.11 1.11£0.11
=4 7.5240.65 7.47+0.65 7.4140.71 7.46£0.67
2A 5.06+0.46 5.07+0.26 5.13+0.31 5.09+0.34
A% 14.3440.64 14.1640.49 14.09+0.61 14.1840.59
okrle] 10.4340.38 10.5440.48 10.35+0.62 10.4340.53
Al 17.88+1.35 18.13+1.33 17.85+1.24 17.96+1.29
74 3.0740.17 3.1140.24 3.09£0.29 3.09+0.25
ALl 2.96+0.33 3.10£0.29 3.02+0.28 3.0340.30
Zhi7] 0.35+0.04 0.340.04 0.340.04 0.3440.04
A5 0.560.10 0.55+0.11 0.58+0.12 0.56£0.11
A5 54.7942.38 56.21+4.76 56.59%7.61 56.0445.82
A5 63.30+2.18 63.60%2.52 62.9642.67 63.26£2.51
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F 9. BAIF 83~92kg Ateld] S A ASE3 B9 Al A5E
(‘%}H kg mm, o, %)

T = 1" 55 T 259
CEAE 87.59+2.41 89.60+3.21 89.0044.24
AT 21.33¢+1.82 23.13b£3.63 31.00a+4.24
B3 g A 43.04+£5.58 41.40+1.52 35.00+1.41
A 1.13+0.10 1.04+0.13 1.05%0.07
A 7.46+0.63 7.04+0.59 6.5540.35
4 5.07+0.47 5.20+0.31 4.85+0.07
ey 14.2940.70 14.1240.43 14.45%0.35
e 10.47a£0.35 10.12a%+0.19 9.10b+0.28
= 17.8141.47 16.84+1.38 16.8540.35
7] 3.06b£0.15 3.04b+0.11 3.40a+0.57
ALl 2.9140.35 2.84+0.29 2.85+0.07
2l 7] 0.37£0.05 0.40+0.00 0.3520.07
+5 0.5740.09 0.5440.11 0.5040.14
A 16.57b+1.99 19.22ab£1.93 20.30at+1.84
Aeg! 76.97a£2.59 74.04ab+2.87 72.42b+1.00
S5 63.15+2.31 62.76+2.55 59.92+4.24

" MeansSD with different superscript in the same row are significantly different (p<0.05).

VREE A AEYREA A8

¥ 10, Ao & =AEA H|aL (9] : ke, mm, o, %)
n o AA 5714
i (n=75) (n=75) X}Oloqu
CEAE 88.67+8.80 88.5348.51
SAGA 21.8943.38 23.1343.63 *
B3 e A 42.79+45.35 40.91+5.35 *
LA 40.05+5.31 41.35+5.37
TF14sAY 21.81+3.42 22.72+3.52
Rt Q A ) 19.57+4.69 20.48+4.32
ARLEE 63.76+2.38 62.76+2.55 *
Y% p<0.05
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¥ 11-1. SAETAE AddeS (99 @ m, F, kg %)
A . 571 ger ges . =A
s T guen sdques squsy AT g
15 1 31.00%0.00 15.00%0.00 10.00%0.00 66.19£0.00 64.89£0.00
16 4 31.75+2.87 16.2510.96 11.75+1.71 52.67+4.37 66.60£3.58
17 6 36.83+3.82 17.50£0.55 17.17£1.60 52.81+4.19 63.111£2.34
18 8 35.38+4.93 18.38%+1.06 15.38%2.97 52.48+6.14 63.47+1.61
19 10 39.60%+4.58 19.00£1.05 17.00+4.14 56.06%6.97 64.40+2.14
20 16 37.69%3.38 20.13£1.45 17.94+2.67 58.25+5.63 64.85%+2.39
21 14 39.43+3.84 20.64£0.74 18.211+2.86 53.12%4.75 64.17£1.72
22 17 39.65%3.00 21.29+0.92 19.35+3.52 55.75%5.73 64.19£2.40
23 20 41.90%3.39 22.80£1.06 20.80£3.12 56.11£6.59 63.15£1.57
24 21 42.331+4.26 23.43%1.21 21.62+2.64 57.10£5.90 62.53%£2.38
25 7 40.1443.58 24.43%£1.13 22.43%2.88 53.78+6.04 61.73£2.13
26 6 43.1715.67 25.67£0.82 24.83+3.76 55.37£3.03 61.06%£1.89
27 5 45.80+5.31 26.80£0.45 24.00£2.55 63.2712.57 63.40£1.80
28 4 48.25%+4.99 28.50£1.73 22.50%4.65 H4.36x4.16 61.02£2.85
29 3 48.331+5.86 28.00£0.00 23.67£2.31 61.32£2.47 61.36+1.54
30 4 50.00£5.03 29.50£0.58 28.75£4.92 57.94%4.26 61.54+1.21
31 3 44.67£7.23 30.00£0.00 25.00£3.61 56.22%5.25 60.011+0.35
32 1 50.00£0.00 32.00£0.00 33.00£0.00 51.86£0.00 54.02£0.00
Al, B+t 150 40.7015.36 22.27+3.49 20.03£4.52 56.04+5.82 63.2612.51
X 11-2. 5 1 sAEFAE AddSE (39 m, F %)

&> - = = R ek g 2= LA oin] 7~
S SR . S dag
33 oJs} 10 17.00£1.78 12.80£2.90 64.76+2.19

34 4 21.00£3.46 15.75+3.30 63.91%3.62

35 12 19.17£1.95 16.08%2.27 64.68%£2.14

36 10 21.70+2.45 18.20£3.29 64.27+2.84

37 7 21.43+2.15 18.86£3.39 64.71£2.21

38 10 22.30+1.83 19.30+2.16 63.24+1.81

39 11 22.00£1.79 21.00x4.17 63.66%1.61

40 13 22.69£3.59 18.85+2.91 64.28+2.79

41 8 24.63%£3.16 22.2514.11 63.51£1.45

42 11 21.27x£2.72 20.31£2.46 63.27£2.42

43 13 22.54%2.67 22.42%2.68 62.67£2.26

44 12 24.17%1.99 24.25%6.95 62.41£2.50

45 4 25.00%+4.76 21.63%£2.26 62.98+2.17

46 8 23.38+3.58 28.50%£1.73 62.26%1.38

47 1 24.00%0.00 23.00%0.00 61.02%0.00

48 4 23.75%£1.50 20.75%3.30 63.73£1.72

49 2 30.00%0.00 24.50%0.71 61.61£1.62

50 o]t 10 28.20%£2.39 26.70x£3.62 59.67%2.49

A, B 150 22.51£3.55 20.03%£4.52 63.2612.51
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E 11-3. A 85 SAFAE AYESE (9l mn, 7, %)

N N T - i S0 I P
10 ©]&} 3 16.67£2.08 31.6740.58 66.14£2.17

11 2 17.00+1.14 30.00£2.83 65.72+3.38

12 2 17.00+1.14 34.5040.71 66.64£2.52

13 1 22.0040.00 35.0040.00 67.300.00

14 5 20.40%3.05 35.8042.59 64.81+2.42

15 9 19.33+1.12 35.2243.73 64.70£1.53

16 11 20.36+3.26 37.9143.91 64.14£2.08

17 13 20.5441.98 40.00+4.16 64.78+2.02

18 13 20.9241.98 39.9243.35 64.33+2.35

19 9 21.5641.24 38.78+3.19 63.00%1.63

20 13 22.6942.75 40.15%3.72 62.2242.45

21 9 24.3342.65 42.78+4.12 62.90£2.85

22 17 22.6542.85 40.88+3.14 62.88+1.94

23 15 24.40%1.50 42.8744.05 63.10£1.86

24 10 25.4043.72 46.1044.89 62.10%1.60

25 6 226.17+3.87 47.17%4.79 61.43%1.13

26 1 26.00£0.00 41.0040.00 62.93+0.00

27 3 26.00£2.00 52.00£2.00 58.92+2.02

28 2 26.00£1.41 42.5042.12 61.47£3.20

29 1 31.00£0.00 41.00%0.00 59.610.00

30 o] 5 28.20%3.63 46.60£7.09 59.79+3.39

A, B 150 22.5143.55 40.70+5.36 63.2642.51

E 12, E=AISATE A
i BIE = AL TF1EAE 8FEAY AUESE
A 420 () 352 () 363 () 191(x) —.042
i &t .044 074 —.056 369 (k)
SAM 044 643 () 717 () —.478(%)
A& 369 () — 478(xx) —.451 (%) —.557 ()

* p<0.05; ** p<0.01.
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=HE SNE B 2 ChE
70.00 ° 70.00 70.00 | -
*, °
¢ :000 : ’O" “ t‘ i;‘ B
65.00 * s % 65.00 65.00 ®, 3
k- 7 e
60.00 ':? 0;‘. Hiae® 60,00 ciin | “:*’: : o,
* . * = -
55.00 55.00 55.00
70 80 30 w00 110 WSS 1649 20 25 28 51 5 25 30 35 20 as 50
(kg) {mm) {em?)
a8 1 EARYE Ao a8 2 SAMEE) wke ¥ 3.t wE A
e o 55 e
717 4. 88kg 21mm, 56(5AHWA), 17 5. 87kg 20mm, 39(FAITHAA),

66.61% (AN E5E)
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477}l

1

A
i

]

NN2AT2A FHENT. W F2 3 =AZNA A

o SAL)e

9= 48~689] EAEE E

H
=

T 587302, 1

3

3

Al
=

$

o
I

~X

11.4% = YEST

S
|

A S

ot

pH, water—holding capacity

chicken breast meat, L* ,

key words

A 2

% 7] 1% (exudative)

=
=

Xk
T

50l

o
=

(soft),

3L
o

of MAY ¥ ohe} 2 A} FEY AF

—_—

N
e

2 ThH(Barbut 1997; Petracci et al. 2004, 2009). = X]317]¢] PSES -2 ©]

g

(PSE-like meat) A &%
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&5 % HlEol & MY oY ygts A2 A7, 24
(Barbut 1993; Barbut 1997; Owens et al. 2000; Wilkins et al 2000;
Woelfel er al 2002; Galobartand Moran 2004; Petracci et al. 2004; Petracci
2009). %ol s A7 O FHofeto] Harr] o] 45 (PSE-like meat; PSE
)9 HA7|Ae B O dgxA 2AME vt gloh

A2 5o g7 aulFHl FHlN FEgow Ayl gel A3

fe e
>
o,
o
i)

A, Az By 5 A e 2AEA Ed SZEAV LHAe 28 T

QAN A 7R FE 3 A (Smith, 1999; Roberts, 2008). §2S E7F 3=t
AolA AEEH AL vl FasH, o]AL e 2 AHFHAXY Eegoy
71540 e #he JHAVY aHAEAAAE FES UHEe 7 VL
Z JAAH3 3 (Camou ef al 1991; Warner et al. 1991; Garrido et al 1994),

STHANE olAdl= P rtECA Ede] XFH HItE BES T 94 B

[¢]
G oQom, ARPAFE SO RFHHL Utk oA AFF AN 2 vl
"ol Wasn Qou, Bu] FARbe W4, 94 §7 59 9@ 979
Fobol MFL Fu Qo] §4), B5Y 5o $4%k] @ A A7t B

=
HARE S8 ¢ 3o, olts THES Hrlste=d
AHeE F oty BRuE 3 9t} (Barbut 1997, Owens ef al 2000; Wilkins et
al. 2000; Woelfel et al 2002; Petracci et al. 2004). o]o] ¥ AFE o4
(PSE-like meat)s WHT F Je FA7|ES wdsHy] 9 7]

=<
W F8 37 =ARNA 7t A" §A e §4 28 £EE g8
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%X (redness, a*),
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Minolta 1= 7] (CR-410, Minolta Co., Japan)
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62<L*>64, A5 56 (L*<629] A :[Lﬂoi L}—‘—r a=3

4 —
Torrymeter3t 3! &< ?‘:—Xé Sk F 47T % *‘OM 1°‘7J Xi%é}‘?dﬁ =P
= SAsAH S, 2
FH= o|Fst rtddFS
A (n=40)S 3tATE 23 B n=95)d =
4hr, 24hr, 48hr, 72hr)2 43t G AN TA F 4hrol] 7+ T
7HE A M=29)8 AEEte] YEIST)FHE A3l =HS 93 B4

- |

11’1

H7 = (Drip loss)

S48 37 aFHE, Jked @ 1005 g)ol FAE 435,
polyethylene | o] 4T ‘@ oA BHF T BashdA wAE <
AFEe AAT F A FAE FAst] 27] A8 FA W HEER
FEASH A

80°C &2 (Daehan Co, Model 10-101, Korea)ll 4|
o =2 wj7tA] 714 & F2olA 20%3F W A
o 2

sy o Aol o

AEE AT BYY FA(FE 8015 g)= A3l polyethylene A3 o]
°C
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FA4(Lx) X

%LH T8 EAA 3MEoA TA - 7HEE 149970 7 S ZH(LF values)
A Hgh2 58.730]a1 48.2894 68.63 W E Figure 19A1¢} Zo] A&
¥ (normal distribution)dl] 7}l FEXEE HT} (Table 1).

SAZHLYE pHEH HIAE Hold score BFol skl §reld AuuAE
YU EFATHP<0.01). pH®} scoreftoll = 9§t Ad#A (P<0.01)E EAoH, 54
(LAl vls] FoiF o2 2o AAAAE YEH =t (Table 2), o= ol dF-ol

o

A bt Aol f-Alstth(Barbut et al 1993; Fletcher et al 1999).
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Fig.1. Frequency of lightness (L) values (24 h postmortem) from broiler
breast meats (n = 1,449) in three commercial processing plants in
Korea.

Table 1. Parameter of the distribution of color(L#*) and pH (n=1,499)

Item Mean SD Skewness Kurtosis Minimum  Maximum Range
Lx 58.73  2.82 —0.01 0.50 48.28 68.63 20.35
pH 5.86 0.17 0.55 1.18 5.4 6.8 14

Table 2. Correlation coefficient among pH, 1, and Score of chicken breast meats (n=1,499)

L pH
pH —0.5343#* -
Score —0.5153%x 0.3131

L# = lightness; #** : p<0.01
score 1= seriously PSE—like meat, score 2= slightly PSE—like meat, score 3= normal meat, score4 = dark colored meat.
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1,4997) 7F&EA SALHEEY FHEsEE oF 11.40%7F o175 ® $J(PSE-liked
condition, L*>62)°] == 7I&54E Uewteon, o] 82 74, 59 =3
(2 10%)4 FAFS ASZ Yelsth(Barbut, 1998; Petracci et. al., 2004).

Table 3. Lightness(L*) Classification based on Division method

Classification/ L* range

Division Method PSE-like
Dark Normal - -
Slightly Seriously
L* mean of Score L=<56 56<L*<62 62<L*<64 L*x>64
Normal range (L*, mean+SD) L<56 56<L+<62 62<Ix*
L* = lightness
<2g 2>

< Cut-off valueZ 2T 4= &= 7FeA= _T’_Eﬂo}oi ] 5 S TS B 7K
aF

I ST AlEstete] Wl

2] i}Ol—‘:— Si‘iiﬁ}. 01—: 14997H 7}%
A APy 5L 2 (Tabled)ZE, H7MEAe Syl S71E4F pHE
ol Y, SAZL(LY)o] 620 M= pHYE TAEE AE7F F7] ez &

ERGE

EHREY TMEAES oldFol S TFl BlEl F93(P<0.05) o2 =
gom, 53] 7@ ol IF H(EF, AI)AME FYHA AolE
HATHP<0.05). EHFEFS FA(LMo] Sl wet Srlste 43S EAaL
(Figure 2), pH, L*z}o] A#AAA 7} 2zt -044, 0428 H=F Fo37 BAS
X tH(Table6, P<0.01). 7} =S S (LMot ZH=E7F 0572 F94 Ao
=5 YEho(P<0.01), pHS} 7183 #Y ARG o & ABAAE 7HAe
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Ao E UENT (Figure 3, Table6). B2 A+ ToAAE FAFS A7l Hilx
31 Qlal(Fletcher et al, 1999; Van Laack et al. , 2000; Qiao et al. , 2001;
Petracci et al. , 2004), 53] S gko] 620]/FolA 7IE7Eo] F43] F7ste
AES Ho(Figured), SM(LY0] H7I5A BegS dSshed 274 Ao
2 foEoh

g2ARe HEr} P AUHE oA ([>6) 1EH FAF(<6) LI
oA zkol7F gldth o] Fletche et al. (1999), Petracci et al. (2004)
Garcia et al. (2010)¢] AT YAsh= AH=ZE, F9HQd FolE HA
Komiyama et al. (2008), Zhuang et al. (2010)9] A= F71H0 #HeH
Zdl M= 243 AolE FESHA Xdke Aew HuHUY F, Q7] 4
= A o7t vzt AAl Fo) A3 Qo] I Afer} =LA edof 4aH]
Z7F 21 ApelE EEIAE Edhe AoZ AIEEHTHQiao et al., 2002).
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ApolE HA(p<0.05), F3F o) FH(EF) 1 ole 724 Aol gl
Torrymeter%k—g =37y AAAAI7E - 043(P<0.01) 22 pH 2 S2(1L%) 2 =3

ko] BAS} Blsekal, pHolE o3k G034, P<0.01)E H(Tablet), ©]
"J% WHES 3 HEadog &8 rheAS AR & 5 Q.

a7
=
)

HAAREE Yeille 99 d &8 old5o] A4S 2A5Et o 9
= £ Hou g3 o3
Apol= glltH(Table 7). HaLz|olx ] wfd wigde] S4o mte g7iside] By
Holl mAE GFS ok A AHEH A fe FHOE HIuFHU=T
(Van Lacck et. al, 2002), o] AHAF oAM= W) I1FEZ SA8s4d9
zlole AA & ASE Ve

~
1=
i
B
oX,
o
nj
o=}
o,
e
2
A
rr
oY,
ot
N

139 |



F A 5

S7tE4Ae A 717H4h, 24h, 48h, 72h)el
st A3, pHe A7 zpol7t glfloy, &
© el vue Ros

al.2010)9] AFNME =AF

A9 At AE BTk

4he} 24hol| A o

WE LY R pH MHE 23
(SIP Y]]

UEFStH(Table8). Petracci et. al.(2002),

A (L¥)S 24h7kA] F7F8kaL, o] F-of
Garcia et.

Bt 9lo], &

=) AelE

y = 0.0034x2-0.3012x + 6.6866
R* =0.9561

57 62 67
L*

cooking loss

v =0.067x2-7. 404x + 22355
R* =0.9279

Fig.2. The relationship between L* and Fig.3. The relationship between Lx

drip loss of broiler breast meats (n
= 122) in a commercial processing
plants in Korea. FEach point
represents average drip loss for
every one increment of L* value.

52 57 62 67
-

and

cooking loss of broiler breast

meats (n = 122) in a commercial

processing plants in Korea. Each

point represents average cooking

loss for every one increment of L
value.

Table 4. Meat quality characteristics of chicken breast meat based on lightness (L*) values

Classification criteria

Meat quality characteristi Normal PSE-like
Jgest
eat quality characteristics orma. Slightly Seriously
56<L*<62 62<L*<64 L+>64
. 5.90° £0.02 5.82" £0.02 5.76" £0.03
p n=75 n=21 n=16
Drip loss (%) 0.73°40.06 1.19* 40.16 1.40* 40.21
rp 1055 7% n=75 n=21 n=16
. 20.11° £0.36 93.14" +0.72 25.27% +0.65
Cooking loss (%) =75 1=21 =16
Torrvmeter val 10.37% £0.31 9.97" +0.67 7.98" +0.83
OFTYMELEr vaiue n=75 n=21 n=16
, 2.81 £0.29 2.81 +0.36 2.83 +0.31
Shear Force(kgf/cm) =05 =21 16

L# = lightness; mean =SEM

" \leans within a row with different superscript letter are significantly different(P<0.05).
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Table 5. pH of chicken breast meat based on lightness(L#) (n=1499)

Classification criteria

PSE-like
Dark Normal : :
Item Total Slightly Seriously
(n=73) (n=1,268) (n=129) (n=29)
score 4 score 3 score 2 score 1
pH 5.86+0.00 5.99%40.19 5.87°+0.00 5.73°+0.01 5.70°£0.03

Lx = lightness; mean =SEM

abe

Means within a row with different superscript letter are significantly different(P<0.05).

Table 6. Correlation coefficients (r) among various quality parameters of chicken breast meat

Item L= pH Drip loss Cooking loss  Shear Force
Drip loss(%) 0.4237" —0.4399™ - - -
Cooking loss(%) 0.5702” —0.3545"  0.4769" - -
Shear Force(kgf/cn) 0.0433%  0.5206™  0.0989" -0.0720"° -
Torrymeter value -0.2058"  0.3437"  —0.4277" -0.2275"  —0.1356"

L* = lightness; mean £SEM
* 1 p<0.05, #*:p<0.01

Table 7. Protein solubility of chicken breast meat based on lightness (L#) values

Classification criteria

Item Normal : PSE~like ; Sign.
Slightly Seriously
56<L+<62 62<Lx<64 Lx>64
Protein solubility (mg/g) 13.44 £0.21 13.34 £0.23 13.08 £0.14
(n=10) (n=10) (n=9) NS

L* = lightness; mean £SEM;

NS = not significant

Table 8 Changes of L#, pH, and Torrymeter value of chicken breast meat during postmortem

storage at 4C

Time postmortem (hr)

ltem 4 2% 48 72
Lx—value 60.34°10.30 61.55°+0.27 61.91°+0.24 61.70°+0.24
pH 5.8620.02 5.8140.02 5.8540.02 5.85+0.02
Torrymeter value 14.01°+0.18 11.41°40.28 7.98%0.36 5.50"40.34

L# = lightness; mean £SEM;

NS = not significant
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ABSTRACT

This study set out to verify egg production farms(hen groups) by
measuring egg vyolk colors and their changes. For that purpose, the
investigator carried out three types of experiment for six weeks(June
21~August 1). The first experiment randomly selected 400 eggs and
measured their egg yolk colors according to the different conditions of the
TSS QCC system. As a result, The TSS QCC system was no error. The
second experiment used 26—week—old Lohmann Brown laying hens divided
into Groups A, B, and C and lasted for six weeks. The egg yolk color of
the eggs produced by the laying hens that consumed the feed containing
coloring during the experiment period was more red than that of the eggs
produced by the laying hens that consumed the feed containing no
coloring(p<0.01). The final experiment measured the egg yolk colors at
six GP centers and found the average in the range of 2.55 and the
standard deviation in the range of 1.24. The result of present study
indicated that the egg yolk color mean of the eggs produced by the same
farms(hen groups) was low the standard deviation of average
1.4694(p<0.05).
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SEBA B ARCIH FFHL el Adx s} AFNE, FIB
Y 5 olg Husl QA oY@ SFA o)y FuE v}t A5
3G & Qe FRAFTH YA LAY A 2 BAR T A
Y FH3e] N&F UHE JbA Bt

S

Z2HAbE A Ao AFERG 1§ A AFS ¥ A5 (Francis, 1995)8t= A
Aol ofsf FA Aol e LnATE dite ArE A7) Hsl FES] AT
3l 23 AT YA AR F 9, v B e =3 ANanes FE S
T (Maize), F=F8(Corn gluten), ¢33} (Alfalfa meal) 5o FFS 7|zt
gy o5 FF, A7, AR =4 2 AR AHHE, &3 5 o1&,
AtR 9B A AE, 1A SOl weEl A ARCF g AA "2 g2 4
dA AtEE Al 339 90%7F Roche color fan score®] 3TA W9 WA
A 2 AEZ gddAol SojoF s AR Als s HE HA A
AEtegs avAbEo] a7ske HA Y HMxE A7) RS o)g A7
stet Fx4S Zte JdF(FA)AAA (et AT HAANE AHESL AT LRt
Aoz AT 3 HE+= Roche color fan score(RCFS)E 3EA|St=H|, A
AN 2AR AR PF AEEr w8 Ao d&A2 RCES 11~120] A4,

<
vk AFY F&2 6~72 ZAE AT (Roche Vitamins and Fine Chemicals,

e FAe RS carotenoid AlFoE ©] EHE FAH7Y FFel wet
B-carotene™} xanthophyll2 #+/F& 4 AT} carotenoid= 7h=9 &, AW,

a5, Fde] 2 Fg T Aoy AF 8-S Fr(Krinsky and Rock,

d

1999; Parker, 1996). H33S 5(2002)2 AFA oA A2 A 9} Q13244 A &
2k g 3E xanthophyllo] 7% A & ALz} /7% ALEA vlud A3
AF2AMA7F A=A vt $Fslthar Baigk vl 131, Bauernfeind

and Marusich(1974)2 &2 A& 9 canthaxanthin® A2 A ¢ 374 A&
F Ao g 53], A 5(1990) Al
0

o
- =
A e Hlste] &4 W $FE xanthophyllse] 241§ &o] Eohal A2 g
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-1 2 AE AR
" A, B1E A7) A, B1E 37 CLF
e NAFE. Ae HARR 423 SAhe 4R
ok 17.30 % o1 17.00 % o1’ 17.00 % o1’
ZAH} 3.00 % o) 3.00 % o1 3.00 % ol
iy 3.50 % o1 3.50 % o 3.00 % o
A jg 1m1) 0.64 % o1 0.70 % ©1 0.65 % oI’
A 8.00 % °lat 8.00 % °l&t 7.00 % ol3}
%3] 5 16.00 % °la} 15.00 % °lat 16.00 % °lat
Ql 1.20 % ©a} 1.20 % ©at 0.80 % ol3}
MEn 2.700 keal/kg o4 2.800 keal/kg o4 2.800 keal/kg )4
SHHERIA 0.15 % 0.15 % 0.15 %
S A 0.10 % 0.15 % 0.15 %
A=Al 0.10 % 0.20 % 0.20 %

Y MHA : Methionine®] o}1)%=7](=NH2) thalel] 4:2k7](—0H)7} X 5= Ao R x| <

£ Be Apel s ¢

5, 2002; YA 5, 2004; A
7] Sl 9

oA A=A
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A, B, C 2§ 3FA7A (A7) Al 24

A BIFE 9% FAAZ F7h © ARE fol S9n CIFL J1ED B
AAHAA BhE ARE 7ol AGTh A, BIFY AF FMA B}
=

0.003%/ton°]™, C1F2 HA ZAA| F7FF2 0.025%/ton°]t. A, B
B WAE B RE 3-40A BFA WHES) Geskon ol 4
5(2004)°] A AHo} FLEATH

o ot o o
Mo o rlo rQL'

377 AR AR A AR(FE6)2 5% FAFTA HAFEEE o
22| ol MRS HAR 45 H3 =9 Ade A}%—a}oc] I8 3ol RAMS
A AT (E7).

E-5. AF A7) 25 699 V1% BAF

A B 159 - ATE ‘ B1&E - Ca1%&
Al ld%“;“i B e ‘dr%‘f*;‘l B e ks o*j . e
S CONE T
1431 8.40 0.82 28 8.50 0.89 28 8.15 1.04 27
29} 8.40 0.88 28 8.00 1.12 29 8.40 0.99 27
3} 8.70 0.86 27 8.60 0.75 28 8.50 0.95 27
447t 9.00 0.79 27 8.85 0.59 28 8.30 0.92 27
5Uxt 9.15 0.75 27 9.00 0.79 28 8.40 0.94 27
6t 8.90 0.64 27 8.65 0.75 27 8.15 0.99 27

o ATE B1s Ci1s
oo A% p-3t A% p-g =A% p-gt
Shapiro—Wilk 0.75334 <0.0001 0.74221 <0.0001 0.81006  <0.0001

Kolmogorov—Smirnova 0.386 <0.0100 0.38932 <0.0100 0.32179  <0.0100
Cramer—von Mises 11.1672  <0.0050 11.5555  <0.0050 6.80651  <0.0050

Anderson—Darling 51.6259  <0.0050 53.2699  <0.0050 38.4558  <0.0050
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A& 420 175282 417.337
= 0.3801 0.7038
BI1& 419 177099 422.669
A& 420 199797 475.707
7.4492 <.0001
Ca1s 420 153423 365.293
BI& 419 200554 478.649
- 7.9374 <.0001
CIs 420 151826 361.49
=& ¥E w9 A4 BAAR AT BAEY GENL 5% f95FlA
SAMOE Fo@ Ao/t 9t Ao Uehdth AW A, BIFH CIFY
e 247 1% f5ENN FARCE F8 Folrt e AoE BAHY
thoolt ARAET A TR F& ©Y FAF 2F Bl F9F Folvt
B Ae PR 5009 279 QARG

A, B, C 259 4FA5H 65F27HA(57]) F24 &4

A, BIFE HMAZL BhHA 2o ARE Fol 9
= O

4 ALRE Fol a3 A BaF2 4F 35 A
7 WA GERE 3~4dA G WL YETHEE-8). ¢ AT A
b A B ALRE Fod A, BAFAME dEAE Gawu ofye e
= 2k 3FAAA (A AZM = d@gel diEte A, B, C 1F
BE 2 Wb Holx gtk AT 4FAREH 6FAA(F7])e) A elA
T a2 @X s Alg st M 2EHAEZ S Alg AHAFY FiE P
Tre A o AnEthEY, 1999). el A3 we dE 2
o Attee AW 9 28Il 28EFS 71e ol AdtE o] vEhde ddold
(Herrick, 1971; 1357, 2004; &= &, 2008)
-8, A 7] 25 64 V1E SAE
- Allw B Cl1s
S T R R
s b EEOARE o opE RR o mx S
194 8.55 1.23 28 8.60 0.88 29 7.75 1.02 28
24} 8.60 1.27 26 9.00 0.46 29 8.15 1.09 29
39} 845 0.94 25 8.65 0.93 27 810 1.12 29
44} 6.60 1.19 21 7.25 1.07 27 8.35 0.93 28
59} 6.25 1.12 23 6.55 1.00 23 8.20 1.11 27
694 6.00 0.97 25 6.35 0.88 21 8.35 0.99 28
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T H5A]
FEEAt 95%41 =] 3)gk 95%1 ) g
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Xd_:l B 1% 20 0.3496 0.2659 0.5106
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BE A 29 0.5543 0.4399 0.7497

A& 971 25 0.3175 0.2479 0.4417

o 30 0.1573 0.1253 0.2115

A5 94 30 0.3627 0.2888 0.4875

A5 G2 35 0.2755 0.2228 0.3609

A5 &3 23 0.3655 0.2826 0.5172
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[Table 2.] ¥=A 53d 23} (7]3F 131 ~ 8)
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[Table 5.] Sw'8AAF 243 23}
I 15w 259
n 12 23 5
Myristicacid(C14:0) 471%41.11 4.20%+0.57 3.838°£1.07
Palmiticacid(C16:0) 29.83°+1.83 28.53%+1.95 27.50°£2.45
Palmitoleicacid(C16:In7) 10.20°4£1.80 8.57®+1.95 7.69°+3.00
Stearicacid(C18:0) 3.94°40.67 4.78%+1.01 5.09°£1.57
Oleicacid(C18:1n9) 37.48%2.07 35.73%42.85 33.38"+3.57
Vaccenicacid(C18:In7) 0.09+0.03 0.0840.02 0.0740.03
Linoleicacid(C18:2n6) 10.25"42.40 14.01ab+4.73 16.17°45.21
y—Linoleicacid(C18:3n6) 0.04°+0.01 0.05°+0.02 0.08%40.05
Linolenicacid(C18:3n3) 2.6440.71 2.67+1.02 2.73%1.19
Eicosenoicacid(C20:1n9) 0.49%0.06 0.49£0.07 0.43%0.06
Arachidonicacid(C20:4n6) 0.33°+0.11 0.89°+0.64 3.04%44.02
Eicosapentaenoicacid(EPA)(C20:5n3) ND ND ND
Docosatetraenoicacid(C22:4n6) ND ND ND
Docosahexaenoicacid(DHA)(C22:6n3) ND ND ND
EsAE 38.48+2.61 37.50%2.16 36.4342.17
B 61.5242.61 62.50%2.16 63.57+2.17
o} 48.27°42.28 4487044 46 41.56"+6.05
—t} 13.25°+2.39 17.63%+5.41 22.01%+7.01
D7) S45g0 e T AR 2423 Table 49 2t @alY)
+ 2 EH 4K Palmitoleicacid(Cl6:1n7)©] 10.2% = 6“4517] 26, HA|117] 28K} &
3] =4 YAl ok 5 (20059 AT w2 AEe FE 3179
4% BE e 8-S st 579 §F% F2 Pﬂlié% H 25k Rl
A fraE FEAd BRI, S AvRbEe] AWEEe] £ ASS dsse
olfr F9 b= olHd AWAe JtEFE HEshy] wweletar stTh 4
o] AtEo] Fwlol vX= 9GS B oleic acid(18:1)9} linoleic acid(18:2)7} &
ol A I PR Aoz dEA et & A2 oleic acid(18:1)9]
1"59374% > 158367% >258333% w22 Yehd fEzES fA3t= 22
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