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[E 1] W8 27} A2 MMEHFineness) Y XZEfgt(Coarseness) 22 XA A1}

FE O RFFOAATO) SR SR WA AR 08%)
1-3-1 413 756 215

1-3-2 5.38 975 16.7

P & 256 1,664 27.6
e 13-4 2.63 1,585 21.2
1-3-5 2.38 2,357 24.9

1-3-6 3.19 960 241

3T 3.38 1,382.83 227

1-5-1 450 1,643 25.9
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BVBNO3™ BVBNO3™ BMVBNO5™ BMBNO5™ BVBNO7™ BVBNO7™

T = Fineness Coarseress Fineness Coarseress Fineness Coarseress
1 0.02 0.02 0.05 0.03 0.03 0.05
A 2 0.03 0.03 0.03 0.04 0.02 0.06
A7 3 0.02 0.04 0.04 0.04 0.07 0.03
33t 0.02 0.03 0.04 0.04 0.04 0.05
1 0.14 0.07 0.51 0.12 0.33 0.37
SRl 2 0.12 0.11 0.12 0.21 0.08 0.23
EEIE 3 0.08 0.14 0.34 017 0.66 0.11
3 0.11 0.11 0.32 0.17 0.36 0.24
1 19.59 23.89 37.52 27.07 34.02 27.02
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33 21.49 23.34 31.22 29.03 29.15 2797
1 13.42 14.85 11.48 15.62 14.82 19.86
AWt 2 11.10 17.37 19.79 17.56 14.81 16.80
(%) 3 17.50 13.85 14.80 15.73 14.23 13.57
ot 14.01 15.36 15.36 16.30 14.62 16.74
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[E 3] ZUHXL=(BMS NO)E HE0 Oist 7|3k & SA=EM

- - _ }\
sample A HA o]+ A4 ot {l; 5
A 432+154°  427+150™  3.29+1.35" 3.37+1.40° 424+1.32° 4.49+1.45
3" "Coarseness
B 459+1.26™ 437+1.41 4.34+1.56° 5.10+1.37° 3.59+1.28" 3.49+1.43°
3" "Fineness
. C 427+1.14° 415+1.15 4.00+1.28" 4.80+1.31° 4.63+1.13 4.37+1.39%
5" " Coarseness
..D 4.54+1.36™ 415+1.26 3.63+1.34  4.76+1.36 437+1.39% 4.46+1.52°
5 "Fineness
. E 4.88+1.14%" 432+1.31 351£1.60°  3.66+1.73 4.54+1.40° 4.78+1.51°
7" Coarseness
o 5.13+1.20° 4.48+1.36 3.78+1.42°>  4.88+1.49° 435+1.42° 4.48+1.65
7 Fineness

° . Different superscripts within row are singnificantly differ (p<0.05)
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B AFoMe FAEAL Pearson’s correlation coefficientE ©]-83t F#AAFE
Tl A BA

A3 S5 ™ proc meansE ©] &3t HlolyH A H

I
ic]
8

ks,
19999 AR E AYALE R 5 F27IeHe A< ot et 2o

[ 1] 1999 HMEE Mz|™ 24y

=l A EHEN M=k FEI7[E4 A
FE
- No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
e8] & | ~1470 | 15~25 | 26~31 | 32~37 | 38~41 | 42~50 | 51~59 | 60~79 | 807§ <
25 | golst | Y 74 74 N4 74 ik 74 o)

93 7)E A
% A

shAFol 23}

vl & 73
T S A g A THA = =AF
B+t 10.03 79.24 418 356.0
e 1HY 239 B¢ v EA AAls SR7F oy Aase 8HY oW:
dAHeZ A FERIE ofER deoldoey F4 AFTls o] BokAE Al7I7F
Teetes SGRE SAHAT 2Hu dsE 1919 A 14idolstE FolAr =549
57 A4 flo] &R JEAT Ak BACA 1 HgELel] F Aoy
AFsHA 2dEHe A9 sidEEg Aostr]2 &t
FAEFOoR AAD 24055 SALFAZ 10.03(mm), W HFZEHH0o] 79.24(cm”
THALE 4.18(15F), =A% 356(kg)e] H o] ATh
Al IR we 44
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(B 3] 85k 27|& Hset SHE M, MHAsEE Hel

e
- No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
MA | 9
L C]T ! 30 30 30 30 30 30 30 30
(1) H
AL A A} ~15 49~
15~39 | 14~39 | 15~65 | 23~62 | 34~59 | 27~68 | 40~93
4% | A4 ALE | AL | AL | AL | ALY | ALE | ey 1877
]?-S]SH U]E’l’ E=RC E=Sc E=8r =% E=8c =95 E=Sr! %Eg

ARG FAE AAW A deld PG YSEE 1999 AFE A
B4 AYHE B AYE BRAY oW AP R YEAT AN 4
WIE AT FuAGY wolArh Z4ze) ANE L e 2ok

[B 4] 1999 HMIEE =k HEH H2|X JHEue| Uxls

Aaer

- No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
U X & i}

(%) v gy 73.3 23.0 20.0 13.0 43.0 40.0 63.0 57.0

de=% No2¥H No.8, NO.9= ¥x|&0°] 733, 63.0, 57.0(%) = FHAoZ Z3kor}
No.3~No.7¢] dA&2 iz ez gty 5 Wyt 43| Yol &&=7F oz
ol 2011 =0 A ZAIHAYD As=d AR 793 SVl RoAFdey
Bl AAASER e RS Ashe e dFEo] 71 Btk o338 ®i7bEY] wWiEelth
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<% No.7(60712 3, 32k}

[ 1] HIet AlSHEE R MR H=E No.7it 5= No.8 AR HjW

A E o] Mg AsEe S9HEHA Aoludes As B Utk dAolAM £3]
BT e AFoE ASdE Y AsEAY A @5 Jdo

OS2 Mg Aaxige]l @A ot Ag e AAASEE B A&5Ee) o
DA AAVE AS5S AF7HA AFolA ey dot Axtee =3 AR 3u
A JEFs o 20129 AFAH Axo] AT 240F BT FF JEFES
F Aoz B4 k. Y I FRIEE FELS oY 99 AR E B4
Aol 2 34t} stogt: dsk, S Mo &3] ojM = Aol7t AsF AUTH

A4 20129 AT AT E AAASEHEY PR FABA T dokal s Th
ofgfjoll = o]} miszg AFE s AATh(2012d FFATFZAH HIA)

(F4, A4

T No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
0 13 4 3
14+ 17 23 13 7 1 1
24k 3 12 18 14 4 1
34k 2 4 15 23 9 6
43ko] % 1 2 21 23




(£ 6] 2t UL EotAE d==(8~9H) ZHE
(2006~2011, P#] <))

T AT WA A8 (%)
36702 & o] 5} 239 2 0.84
487 4 & o] 3} 465 5 1.08
60714 & o] 3} 460 21 457
72714 & o] &} 404 59 14.60
8471 & & o] &} 337 85 25.22
9671 ¥ % o] 5} 240 133 55.42
96714 & o] 435 342 78.62

Al 2,580 647 25.1

o

Z 607N € o)t A &= 8~9% HIEo] 5%0]3te] WSS HAt= HL 35ko]4
A Hojx 60/EH olHel FA Z3HE aloft AAAGol U= Aew wdt
2 ARME AeE 8~9H 60FF 1157 6070 mluto g 18%9] WSS ® Yt

Qe AAdS A Eod Ha =4S wet G220 356kgo 2 A Hat
AT AT W 153 A 553 714 10009 /kg ¢ 356kg(PA HH =AF)
34 356,000, 25 3HEFAI(1T A &) THTF 712 20009 /kg * 356kg(YA HT
TAF) A 71200099 F7F SAlE BF JoeEE @ AesE TFdAe Hox
8~ o] WMo QtEVIER Abddle WS FIlolA golok & Aol

r
o

7o) AR FAFAA =7 e A FFo] AbgelA ol P ke
ARdollet otAe] 3 wge] o B 3

(

< FAH &40 wet JEFs et
dFolA = 7~8/0LH, HaAlTo] 180kgH o7 & w A Ao A FEHE FHo=
A A Y R TRYHS YT 12~14702 o]F 250kgol Y W
2006), °©1& UAA FTH7F WEAY =O0W FolA| dikEo] Folx|a

N
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©F1,0009)7F A4kAE B o) EIE He RS Z BIEI QThH(Smith, Belk, Sofos,

Tatum & Williams, 2000).

#a7)e 45 el 7H a3 AL S4L0Y 2% myoglobin®] )5t

ol os 54 ®Wo] AA FH-FHu. A= myoglobin(Mb)S A F o]

A= LA} 27KFe”, BYLH)E EA3HH deoxymyoglobin(deoxyMb))olgt H= 11
sl oxymyoglobin(OxyMb) ol g} =11

1=}

o,

N
-

f Ho Ho
droofN N 2 = Mo &
N2 oo o & to

S|
e HEAL Btk dolgle 289 el Mbst $94E<) DeoxyMbi el
Jot Mot A%< 22 duad duve] A4H4L Hojn, dud 488 )
HhxsbE AeE o] DeoxyMbe] HUAe] oA WAl A F7] Fo ATt
o] OxyMbl 2 W3atm B2 AgMoz WalA €. o]& 43 (blooming)2til F-ET.
RS- i .:“\‘._\ Reduced Gy genation
G]ohmx_:_/";_hf N 7\ — {FH:'“:;,TED] m. xygenation [ﬂrfqh_t rluzi-ni.j

o e, N oy
< s P
N N/ N jH B,-r;hfiq Reduction Oxidation
~ Ny, Site lectro lectron los
&£ ‘ ‘ e {a nasin Metmyoglobin | g = n i)

. PR (FBS = OH)
2 PN Brown

[2211] myoglobin [2212] myoglobin?| 3}stx 3|
T SAMAAAL 3, g, A, A 2 259 SRR dFe mAAT
=505 3¢ A= A5 §4 P FEFe v
A YUl e =5 F YEA SERES AEsiH, d=A sEaRdS Al =4
Wite] 227t 5Colsh7t HESs YAHAA Y ¥ &5 tdad sEds siAdH
ol =5 5 AF 24AZ T ARFIZFOAN TS Aged A 2 F2H Wite
259 FAH 7|58 A e AEE, EF & H&EHe WASAA o5 AFY
FALe 9FE Wt W, SavellCorresponding et al 2004). Wt AEA Q] AAE A
(FAL &, ANTE 5), ALY 2= L F5, =3 Sl g8 540 dFS
e Aolgt oAdH g, 4L vl WAL Y& YEh= %X (Lightness), &2 A2
el = A X (Redness), $S YEH = A% (Yellowness), 29 FokS HAF=
A= (Chroma) 2 M-S AAse AFR(Hue) S22 AE3}ste] 4T 71 o &
A+e A9 FAZAMETE Tl wE A=A WHAGTY ST ¥WSE
ATIeEN RV SR ER(SF 2T ZadAS s, AAF
Sz nE LeERAVIEHAT ) WE ABd FH| V|xAgRE &8stz
A8,



=
pu

a
0
rE

=
FTHRHFTAGANA 2014 7€ A 997HA E%—% ¢ AAS F
A~347M Lo, WAF 651kg~827kgQ] 103FE WO 2 -kt &4
o4 EAMSAH

2) A Ln.FRe A ARer =3

=
FTEUHTHAAA 20149 9€¥ 19Y, 259, 10€¥ 8Y, 2¥q] == A
AFS- 7170 2770 D~3470 Do), WA S 651keg~827kge]l 9F S Ao R =A &Y

it
e
o

T A 2014 99 199, 23Y, 25¢9 E=H F$ AAME = *}#7]7}01
270 D~3470 Lo, AA|F 651ke~827kgel 1752 Ao E, AR A A, A F
108, 308, 17417 ¥4 02 T4 oF 100g A2 A 52 AFHs o] AFstt

rﬁ

2. mAPREA

B oz 2@undande 948 ARz 39 Sdu@a)e o gsdr. s

WAae] WAL 2238meln, $EFA 23F FFWAORE Yvle FEYOKNHy)E
o A

ooy A= F 499 UNIT COOLERZF AXHo] low, UCR2E
11RT(365M ), UC06< 15RT(310M?) 2] WY& %5 & 1)(refrigerating capacity =+ cooling
capacity) 7t B2, ¥ A Y55 (refrigerating capacity =& cooling capacity) 52RT

HEAE %E—E - 60°C~+15
o] &< Oﬂ
A

N5 14 Zl

D ¥ssd @ Y77 @A T FRVAA S5 ole @9 e =ZA keal/h, Btw/h EE YEE
(refrigeration ton, RT)o. & ¥ &gt}



2) AAAE o] &g THFANSTH

ZIAA S8 TEAAFTA] WA (Longissimus dorsi. m, §5 13H9} 85 19
Abel ANH) FHA A, AAF 10, 30%, 1A HH o2 MAAE o] &3l
=43ttt o] AHEE A= Minolta Chromaneter(CR-4OO Minolta Co. Japan)<
ALgstl o, S5 T
ANE(AC, Chroma)
(Y=86.9, x=0.3153 y=0.

wrEslel 233k

L:_(L*, lightness), 4]4¥ E( , redness), A1 L:_(b* yellowness),
Z(Ah, hue)¥t. Minolta Chromaneter~ 23523

227)& AHESte] EEBE F ARSI LH, U7 AR 43

oo wa,

Ad 2=7(GT309, GILTRON, Taiwan)E ©]83l¥th o] EAl= -200C~+1370TC
‘ﬁ%g 2LolA 3% AFREE HoAFH, 01T S92 SHIAY =5 & o4
JiuEH TR A %E%Xél‘i—ﬁoﬂ IZAA, SEHAE SR o, SHALHS
A Q3 FRE MR DA T 1A 2Ea9

= o u
% 3 4N YZ T S A Z(longissimus thoracis m.)S A7/lste] 2R 2 AW
sare 72t 2o, 25ELS AOAC(1995)9] WHo g BX3Ya, =AY g3
Folch S(1957)¢] W oz ¥A3gict

T 5 24Xz A FHATE 5ATE phosphate buffer (pH 6.8, ironic strength 0.04)
20ml ¥ % 13,000rpmol| 4] 10x7F #&ASHIKA model T-25Basic, Malaysia) 3%t} ©
Hl &2 Warriss(1979 2 FE3Ha, dEAS YLl 14
Wg F 5,000g0 4 30%7H4TC) ¥4 (Hanil Union 5kr, Korea)A At &3
Whatman No. 1 A#AAZ A7 & F=23 4T A Imlol potassium ferricyanide(0.
mM) 10002} potassium cyanide(0.8mM) 900u0E F2 FH 540nmolA FF%E(O.D.
S8R S8 A2 e 2 Aol YsiA UEb itk (Kranen, 1999).

O0.D. , 17000x0.25x1000

-

T
ok
L
o
o = ) i

O_l%
o)

mlru

Me. (msl8) =17555 " sampiee)
gtd, mlole = 2Rl 3183 ZAL2 A|F | phosphate buffer(pH 6.8, ironic strength
0.04) 25ml= ¥ < 13,000rpmol| 4] 1057t T & SHIKA model T-25Basic, Malaysia) 351t
TANS Yol 1A47F WX F 5000g004 3087 YAE 2 (Hanill Unionbkr,

Korea) Al ZTh. 735 M-S Whatman No. 1 A2 A3+ & spectrophotometer(Spectronic

48



model Genesys 5, USA) 572, 565, 545, 525nme°ll ZtZ} 3 =& Z43t Krzywicki,
19829] W o 2 =3kt
[Deoxy Mb] = Cuyp/c= 0.369R; + 1.140R, - 0.941R; + 0.015 [Oxy Mb] =
Cox/c = 0.882R; - 1.267R, + 0.809R; - 0361 [Met Mb] = Cyeu/c = -2.514R; +
0.777R, + 0.800R; + 1.098

(Rlz R2; R3 1‘3 ZJI-ZJI- A572 / A525’ A565 / ASZS, A545 / A525)

6) A4

A A3 32 EF HEHE YIS H, SAS(2002)E o|&dt 7 A FEHE
WA R e [FoF ZolE st AT Y8 ASE] A8 E4F
A4S AAISE £ Duncand SEHA SR 5% oA Foldes ABsAH. g, A
AAE T84S 5458 R SFsE S 7wk SAS(2002)9] Freq procedureE ©]-&
ste] MESE 2AFSHAL Chisquare(x’) A8 58l X273 £994(p<0.05)& ZAIATH
WA ex <& A 54 2+ SAEIe] FFIAA = Pearson correlation

o k1

%

coefficients &

Ao HAE 2= zolE Lot Y] fste, dyd 72
UNIT COOLER YXE 185t 3329 &xof £52 =Astuch
o= F 4l¢] UNIT COOLER7} AX| 5 o] len, UCRE
11RT(365M?), UC06< 15RT(310M%) ¢ W55 S It 64 25Y
WE7l 8ol wet 339 AAE Gt 2x9 F%
Az 3AA A Fol A 27 YEY, 3329 HAE A

i

[N
o
(o

o
£

]_

O

A

(22 3] oldd AAx

B 1] 9IXE 2 3 Sk Xi0|

Ex A 2=(TC) +=(%)
P1 —1.5%4.5 80.6+13.3"

6/25 P2 —3.244.6° 83.7+£12.8°
P3 —2.2+44.3" 83.6+13.3"

““Means with different superscript in the same column are significantly different (p<0.05).

49



o>
H
o
El

[(E 2] dT4 QX8 2k 3

P1 P2 P3 p—value
2=(TC) 0.73£1.62 —0.25+1.59 —0.03+1.54 0.4019
S5 (%) 96.17x7.64 96.9£6.31 96.58%7.25 0.9767

20143 7¥€~9¢ A 259 5 S Ay, A 2Ev AEY @38 5
gekS wol Hxate]l W7l ZA Yelwtth P29} P3RTHE Plo] A &7t =4 =34
Hlth FE5 0E HYHA Fon, Al YA BF Hg A4S BHAth
[(E 3] W 3 AEA X8 A MR 2 5C =Y AlZHmin)

s A ARHFE(T) A1 ZF(min)
1 —2.64 840
9/19 2 —4.76 725
3 _ _
1 —-0.72 865
9/25 2 —2.65 695
3 —2.60 620
1 —-0.27 765
10/08 2 —1.63 930
3 —0.95 920
1 _ _
10/22 2 — —
2 —1.43 905

(B 4] SEH X8 =X o5 2 5C =8 AlZmin) Hl@

P1 P2 P3 p—value

A1 ZH(min) 823.3£52.0 813.8£120.9 770.0£212.1 0.3742




[E 5] WHAM QXY 2 &, THEH U S ul
ML 103FQ77HE~340EE, WHS 651kg~827kg) SAl

P1 P2 P3
2% (T) 0.441.3" —0.6+1.5° 0.1+1.3"
&5 (%) 96.6+6.2" 96.2+6.4" 94.846.7"
EIE: 29.84+1.8" 29.7+1.6" 30.6+1.7%
A A (kg) 733.3+47.5 737.4+49.0 734.3+42.3
=A% (kg) 435.3+£32.4 437.0+32.6 438.1+27.8
SAGAZ (em) 91.3+7.9" 94.2+10.5" 89.449.3°
SAWFA (mm) 11.6+3.2° 12.0+4.1° 12.8+3.4%
YA = 5.34+1.50% 4.92+1.76" 5.25+1.85"
& 5.1£0.3 5.140.5 5.1£0.5
PRI 3.0£0.2 3.0£0.0 3.0£0.1
ZA7¢ 1.05+0.22° 1.3340.47% 1.2840.45"
Haew 2.00£0.00" 2.00£0.00" 2.0240.14"
SR 65.6+2.4" 65.7+3.3" 64.5+2.8"
A—

E=

“Means with different superscript in the same row are significantly different (p<0.05).

6] S EH

48 AXIE S

o Mk
-Ioi?k

MR 10352770 e~3470 &8,

MAHE 651kg~827kg) JAl)

A1Z(min) P1 P2 P3
0 39.0+4.0 39.0£3.7 38.5+2.8
o (L) 10 38.4+2.4" 39.7+3.5% 39.0+2.9"P
30 39.4+2.8 40.0+3.5 39.443.1
60 38.842.28 40.1+3.4% 39.243.0°
0 16.2i2.02d 15.711.2§d 16.3i1.3§d
10 19.9+1.6™ 19.1+2.0% 19.4+1.6"
A=) 30 21.7+2.1% 21.1+1.7% 21.3+1.5"
60 23.7+2.4M 22.9+1.7% 29.4+1.7"
0 4.642.3¢ 4.341.7¢ 4.341.0¢
A1 () 10 8.5i2.2: 8.212.3; 8.0i1.3:
30 10.1£2.2 9.9+2.4 9.6+1.6
60 11.4+2.4M 11.142.5% 10.441.3%
0 16.6+2.1% 16.1+1.3% 16.8+1.4"
AE(C) 10 21.4+2.0™ 20.4+2.6™ 21.0+1.9%
- 30 23.7+2.5" 23.0+2.1% 23.241.74
60 26.14£3.0% 25.1+2.1% 24.7+1.9%
0 14.4+3.6¢ 14.0£3.6° 14.5+2.5¢
A (AD) 10 22.0+3.0" 20.8+5.6™ 22.2+2.4%
o 30 23.8+3.2 23.6+3.5° 23.841.9"
60 24.54+3.1° 24.5+3.3° 24.8+1.4°

A__Bl\/[eans with different superscript in the same row are significantly different (p<<0.05).
““Means with different superscript in the same column are significantly different (p<0.05).
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42 B PI>P3P2 402 7 98 LxolA §2H<el 2po]7} LERRTHp<0.05).
FAGEEE F4A AU = A mE dAA AXE A HstE dYEY, B e
Al kel W& R}ol= | YEtUA] AR, 10723, 60 ol YA ZolE & 4 Ut
AA Aoz P2ofAel A 7HE woH, P1J+ P3E IS AEFE Btk A= HEe
A E F31gE HstE & & AJT(F9H < i} 17V e AL 2 et "ﬂ A
5 AN EY 60 § =2 FAVF UEReH, AAE, S fE, ME 2F ")
Aol A A7) 2 107 Alolel 7HE & w3t 1/1r“5]r‘/?;«hjr. o|2{gt A= Rentfrow '6‘(2004)"]
Huets X5t

dnbHoz FAgte Shkv 30~40%°lW T3] dojue ALR HuHI glon Uy
ARVA(CE B wE), T 2548 2 AF pHol SSH T3 S5 Ao 758
A @R = Zﬂgi Hu=a JQh(Wulf & Wise, 1999; Yong et al., 1999; Brewer et al.,

2 aTe) A3t gl fANsh =g FBBAdAE

o5 2ol7h e A
(p<005), SA=4 A 2w 949 e Ve e

7 9179 Be 2
o

o] A
=
17

ARE FALPH G2 A P2 ARE A ge Ao tehkh neb
259 W 49 Aot BUkE A F AL WE F49 HFolE I & Ak



(312 7{MI2 103F(277H&~3470 &2, MAIE 651kg~827kg) ZAl)

4 sAw o 5o
ow 2w ogE A= wg= ° °rle O M Z A7 AL
i =] AE AT =AF 9HE =4 AN A g 227 s PES
7 F 0
o= (L*) -0.03 —0.10 —0.13"=0.13"-0.15" 0.10 —0.01 0.59™" —0.25™ 0.08 —0.36" —0.02 0.08

A% (a%)  0.03 —0.05 0.07 0.13° 0.177 0.00 0.16" —0.307"—0.23" 0.02 0.16™ 0.00 —0.17"
A= (b*)  0.04 0.01 —0.07 —0.04 0.02 0.10 -0.07 —0.08 —0.14" 0.06 —0.03 —0.01 0.09
A=(C) 0.03 —0.08 0.09 0.147 0.177 0.01 0.167 —=0.277-0.23" 0.03 0.16" —0.01 —0.17"
A% (Ah) 0.07 —0.07 0.11° —0.01 0.01 -0.03 0.03 0.18" —=0.12" 0.09 —0.05 —0.01 —0.04

A F 10E

W& (L*) —-0.17"-0.15"-0.12" —=0.03 —0.06 0.14™ 0.03 0.54™ —=0.19" 0.02 —0.35" —0.03 0.05
AT (ax)  0.09 —0.07 —0.06 0.22°7 0.25"" 0.04 0.247° —0.10 —0.31770.13" 0.09 —0.03 —0.24™
b = (bx)  0.08 0.03 —0.207 0.07 0.11° 0.13° 0.03 —0.01 —0.227 0.12" —0.07 —0.05 0.00
A=(C) 0.09 —0.07 —0.04 0.24™ 0.26™" 0.01 0.27"" —0.03 —0.307 0.13" 0.05 —0.04 —0.27"

A& (Ah) 0.06 —0.07 —0.03 0.13° 0.09 0.00 0.11° 0.20™ —0.23™ 0.08 —0.02 —0.02 —0.11"

A 7 30%

WX (L*) -0.05 -0.05 0.02 —0.14"-0.16" 0.09 —0.01 0.57"" —=0.26™ 0.11" —0.40™ 0.01  0.09
A% (a%)  0.04 —0.06 —0.10"0.31770.34"" 0.09 0.29"" —0.04 —0.15" 0.06 0.04 0.02 —0.28™
gAT(bx) 0.08 0.04 —0.177 0.09 0.13" 0.177 0.00 0.04 -0.08 0.07 —0.1170.20"" 0.04
A=(C) 0.05 —0.07 —0.07 0.32770.34™" 0.07 0.30"" 0.02 —0.177 0.07 0.02 —0.04-0.30"

AT (Ah) 0.09 —0.05 0.11° 0.10 0.10 =0.01 0.09 0.217" —=0.08 0.07 —0.06 —0.16"—=0.11"

7 7 60F

W= (L) —-0.22"-0.13"-0.15"=0.08 —=0.10 0.09  0.02 0.54™" =025 0.11" =0.35" 0.00 0.05

A% (ax)  0.02 0.04 —0.08 0.297 0.29 0.07 0.147 -0.04 —0.197 0.05 0.02 —0.01-0.16"
gA=(bx) 0.06 0.05 —0.18" 0.11° 0.14™ 0.197 —=0.04 0.05 —0.13" 0.07 —0.11"=0.03 0.08
A= (C) 0.03 0.01 -0.060.31770.31"" 0.05 0.16" 0.02 -0.17" 0.07 0.01 —0.01-0.18"

A% (Ah) 0.05 —0.08 0.08 0.12° 0.10 -0.01 0.11° 0.26™ —0.04 0.07 —0.07 —0.01 —0.12"
Y p<0.05; 7, p<0.01; ", p<0.0001.

SAGgEY 25, F 9 EA SolAdTe] FAAAE BANE AF 2 2 FLd
NoIA] WEete] e foH Fo AHABAVE Ae ALE yEEom 7} A7 Wxe}
THAYEAA 2 8= HIs F924(p<0.0001)%] Zfo]7F & AL E YEwH

A 2 ABAAAES g BHH T A3 o3 ¥ Mb
3}shA e e} U RgH ko] =AW Ao ggko] wlH Ao E FoHT



[E 8] SA HI| & AlZtof| M2 HXA X 00|22 2Y] 3F6Hx MEj B3}
(512 AN 175Q70E~34702, MMZE 651kg~827kg) BAl)
A2+ (min) P1 P2 P3
0 5.3+4.9° 2.1+1.9° 4.040.5%
ab b a
Deoxy Mb 10 3.4+3.6 2.6+1.7 5.24+1.9
(%) 30 9.9+1 .74 1.240.6™ 9 941 74
60 1.841.4" 4.842.71 5.5+1.4%
0 82.9+12.8 90.0+4.8 89.34+1.9"
10 91.946.2 89.6+3.8 86.4+6.1°
Oxy Mb(%) 5 A R
30 87.8+6.5 91.9+3.9 93.4+3.1%
60 88.8+6.3 87.1+5.3 91.6+£2.1%
0 11.8+8.6° 8.0+6.1 6.84+2.4%
) 10 4.745.6° 7.844.5 8.4+4.4°
Met Mb(%
30 9.245.6%" 6.9+4.0"P 3.6+2.28
60 9.4+5 5% 8.2+4.7% 2.94+3.25¢
Means with different superscript in the same row are significantly different (p<0.05)
Means with different superscript in the same column are significantly different (p<0.05)
54 A F AIZte] w2 WA R vlo]eF 2 Mol 318t Ay W=
Aol YElYA Edth(Fel Al zol7t gl Aoz YElHY.) ol SHAI B9
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B 9] EmE R X0 ME 2k ¥ &5
s 13| 2= (C) 5 (%)
1 1.51 99.0
7/03 2 1.16 99.0
3 1.44 99.0
1 2.54 97.8
7/09 2 -0.07 99.0
3 —0.58 99.0
1 1.70 99.0
7/15 2 0.55 99.0
3 0.62 99.0
1 0.77 97.9
7/23 2 —0.39 99.0
3 —0.41 99.0
1 —-0.35 99.0
7/25 2 0.26 99.0
3 —0.08 99.0
1 1.14 99.0
7/30 2 —-0.03 99.0
3 0.87 99.0
1 1.32 99.0
8/05 2 0.37 99.0
3 1.06 99.0
1 1.00 99.0
8/07 2 0.19 99.0
3 0.55 99.0
1 —3.08 75.8
8/13 2 —4.33 80.1
3 —3.73 77.3
1 0.37 99.0
8/20 2 —-0.50 99.0
3 0.40 99.0
1 —0.20 96.0
8/27 2 -1.10 99.0
3 0.90 99.0
1 —0.60 92.0
8/29 2 —-1.30 93.0
3 1.30 90.0
1 —0.60 99.0
9/19 2 —1.20 99.0
3 —0.70 99.0
1 —0.40 96.0
9/23 2 —0.70 99.0
3 1.50 90.0
1 —0.40 98.0
9/25 2 —-0.80 99.0
3 —1.00 99.0
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[E 10] GHEA XY SMHSH 24
(812 HMIR 103F(Q70E~3470 T, MHZ 651kg~827kg) SAl)

Mean SD Minimum Maximum
2= (TC) 0.0 1.4 —4.3 2.5
HS5(%) 95.7 6.5 75.8 99.0
WK 30.1 1.7 27.0 34.0
A ZF (kg) 734.8 45.8 651.0 827.0
=45 (kg) 436.9 30.6 376.0 503.0
=AGAA (cm”) 91.2 9.4 68.0 115.0
SAFA (mm) 12.2 3.6 5.0 24.0
SHA W= 5.2 1.7 2.0 9.0
A1 5.1 0.4 4.0 6.0
PRI 3.0 0.2 2.0 4.0
ZA 7+ 1.2 0.4 1.0 2.0
Hex 2.0 0.1 2.0 3.0
KA 65.1 2.9 56.3 72.8
e (L) 39.2 3.1 28.8 58.9
A= (C) 21.5 3.9 9.8 33.0
A= (Ah) 21.1 5.1 2.0 30.6
2 T (a%) 20.0 3.1 9.2 29.6
3} & (bx) 8.3 3.1 1.9 24.0

2 1] YA 2XE |2 S8 82 Hlu
(812 AHMIR 10357/0E~3470EE, MAZS 651kg~827kg) SAl)
. Quality grade
Position - " Total
1 1 1 2
Frequency 5 13 20 2 40
% 4.3 11.1 17.1 1.7 34.2
1 Row % 12.5 32.5 50.0 5.0
Column % 27.8 38.2 42.6 11.1
Frequency 5 6 13 7 31
% 4.3 5.1 11.1 6.0 26.5
2 Row % 16.1 19.4 41.9 22.6
Column % 27.8 17.7 27.7 38.9
Frequency 8 15 14 9 46
% 6.8 12.8 12.0 7.7 39.3
3 Row % 17.4 32.6 30.4 19.6
Column % 44 .4 44.1 29.8 50.0
Frequency 18 34 47 18 117
Total g, 15.4 29.1 40.2 15.4 100.0
Chi—Square p—value =0.2269



(B 12] UHA QX8 ST 583 82 Hlu
(312 7{MI2 103F(277H&~3470 &2, MAIE 651kg~827kg) ZAl)
Carcass grade

Position A B C Total
Frequency 10 24 6 40
1 % 8.6 20.5 5.1 34.2
Row % 25.0 60.0 15.0
Column % 34.5 38.7 23.1
Frequency 10 15 6 31
9 % 8.6 12.8 5.1 26.5
Row % 32.3 48.4 19.4
Column % 34.5 24.2 23.1
Frequency 9 23 14 46
3 % 7.7 19.7 12.0 39.3
Row % 19.6 50.0 30.4
Column % 31.0 37.1 53.9
Frequency 29 62 26 117
Total 24.8 53.0 22.2 100.0
Chi—Square p—value =0.0.3761

(B2 HMI2 175Q71E~3418d, HHE 651kg~827kg) SAD

Mean SD Minimum Maximum
L5=(TC) —0.6 0.3 —-1.0 —-0.3
E5(%) 98.4 0.8 96.8 99.0
7N = 36.9 25.0 25.0 116.0
A A F (kg) 719.1 108.3 484.0 882.0
TAF(kg) 420.4 69.9 249.0 521.0
SAGAA (cm’) 85.5 11.6 63.0 106.0
S A7) (mm) 10.4 4.9 5.0 19.0
YA = 5.28 2.23 1.0 9.0
S 5.1 0.4 5.0 6.0
PRI 3.1 0.3 3.0 4.0
Z A7 1.27 0.44 1.0 2.0
Hew 2.8 2.0 2.0 9.0
A 66.0 3.5 60.7 70.5
Z5FE(%) 65.2 7.1 45.3 72.0
A" (%) 8.9 3.7 2.8 13.9
nfo]l e F2W (mg/g) 7.9 1.0 5.4 9.4
Deoxy Mb(%) 3.9 3.6 0.8 13.8
Oxy Mb(%) 86.9 9.2 67.4 97.5
Met Mb(%) 9.2 6.9 0.3 22.9
e (L*) 37.2 3.8 30.3 43.9
AN=(C) 16.2 2.0 12.8 20.2
A e (Ah) 13.8 2.6 9.3 20.0
2N (g%) 15.8 1.9 12.6 19.2
A (b) 3.9 1.1 2.1 6.1




[ 14] WRA QXY 2 &%, THEN U SIHN H|D

(312 HMIR 17FQ7HE~3470 e, MAZE 651kg~827kg) SAl)
P1 P2 P3

25 (C) —0.4£0.1% —0.8%0.0" —-0.940.3"

H%(%) 97.6+0.7" 99.0+0.0" 99.0£0.0%

WEE: 48.7+35.5 27.84+1.8 29.9+0.8

A Z (kg) 732.94+156.7 699.0+51.4 725.1+37.1

=A% (kg) 421.6+103.0 412.8422.2 429.6+32.7

SAGHA (cm”) 88.6+15.7 86.8+3.3 78.146.4

S 297 (mm) 11.6+6.14 7.5+2.6° 12.442 .24

THALE 5.08+1.93 5.07£2.80 5.63+1.84

& A 5.1+0.4 5.3+0.4 5.010.0

=) v} 3.2+0.4 3.0£0.0 3.0£0.0

ZA7r 1.1940.40 1.3240.47 1.28+0.45

qew 3.5+2.9 2.5+0.5 2.0£0.0

SRS 65.5+4.3%8 68.1+1.7% 63.5+1.5"

ZFE(%) 62.1+9.0° 65.34+4.0"" 70.6+1.0%

22 (%) 8.9+2.7 8.8+5.2 9.2+2.5

nlo] o ZF2 W (mg/g) 7.9+1.4 8.240.6 7.440.5

ABMeans with different superscript in the same

row are significantly different (p<0.05).

MR 1752770 &~3471 &Y,

MAHE 651kg~827kg) JAl)

A1 ZF(min) P1 P2 P3
0 371116E 35.945.8 39.3+1.8
10 37.6+2.4 36.9%6.1 39.7+2.3
(L) 30 39,742,740 35.9+4.9" 41.242.5
60 38.6+1.4" 37.0%4.2 40.7+3.7
0 17.0+1.17 14.140.7% 18.0+1.9%¢
A=(C) 10 21.2i146i; 17.6i]ﬂ622 22.812.8?1
30 22.8+1.9 19.5+1.8 23.742.0%
60 24.7+2.3M 23.0+2.7% 25.7+1.1%
0 13.7£1.5% 12.6+3.1% 15.9+2.6™
A= (AD) 10 2L9i102b 2&2126?1 235i2023
o 30 24.3+1.3 21.5+2.0% 24.8+1.4
60 23.5+4.4° 23.3+1.7° 25.3+1.2°
0 16.6+1.2%¢ 13.7+0.6™ 17.3+£1.7%¢
10 19.6+1.4° 16.4+1.3° 18.3+6.7°
A= (a) 30 20.8+1.6™ 18.1+1.4" 21.5+1.6%®
60 22.741.5% 21.142.3% 23.240.8%
0 4.0+0.7% 31i08? 50111?
_ 10 7.940.9% 6.1+1.1 9.2+1.8%
A5 (bx) 30 9.441.2" 7.241.3% 10,041 4%
60 11.4+3.6° 9.141.5 11.0£0.9*

A LMeans with different superscript in the same row are significantly different (p<0.05).
“I\eans with different superscript in the same

60

column are significantly different (p<0.05).
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Abtstract

This study was conducted to evaluate the effect of food waste feed on growth, carcass traits,
price and pork quality. A total of 2,948 swine were analyzed to determine the effect of feed
types on performances and prices. In addition, a total of twenty swine were employed to
determine the meat quality and characteristics of fatty acid composition. Compared with the
control feed, heated food wastes mainly consisting of human foods had higher triglyceride and
Nacl (p<0.05). The drip loss, shear force, and pH values of pork loin (24 hr) were not
affected by feed types. However, cooking loss value (p<0.05) were higher, and the CIE L*
values and b* of loin and back-fat surface, Thiobarbituric acid reactive substance (TBAR) and
poly unsaturated fatty acid (PUFA) were found to be increased in heated food wastes compared
with the control feed (p<0.05). The results indicated that dietary food wastes affected rancidity
and fatty acid composition of the meat, and lowered water hold capacity (WHC).

Key words : food wastes; meat quality; Thiobarbituric acid reactive substance (TBAR); Fatty acid composition

M2
A FAES AAGY] A% WiE B A7 T WHES EG H g odE /T
s7] WZol thAl ez o2 7hE B AAYst AMSE F e WHol oY yets
FTHOZ A ZEEHo] SITHKim et al, 2006; Sasaki et al.2007). FAHES ©] &3 AlEE =2
G- 3} 2F(Westendorf, 2000), ¥ 3+ 2 7428 W3} (Chae et al, 2000), & %F2 27
(Chung, 2001), $-& G¥L 238 (Chae et al, 200002 FH &S A3A17]a, vl A3}
2 A 224S At st g 9o k(So, 1999), stdoc R = oA 58S &85tk

HAY Aol =59 FH A IS PIXA vl BiE7|E 0k (Bryhni et al,
1999; Nam et al., 2000; Park et al., 2004).

AR Y A8 E AR FYo Y&t e Ul MY AlsR AREAL &
AYEAs sl Fes7te 7P 2 A a%lo] Hal Jlow, SikEe ALk At
A HAAIENT AR FF U G Aol FaF JJrZﬂi ‘*0} Atk o
AEF BRI F2 24E 2 SRS &8 Al AT

AH(Nam et al., 2000; Park et al., 2004).
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[Table 1] Carcasses characteristics and price for feed types

T1 T2 T3
n=260 =586 n=2,102
Carcass weight (kg) 85.56° + 8.75 89.56" £ 5.69 83.18°+5.83
Back fat thickess (mm) 12.60 £ 6.80 17.92°£5.38 18.05° + 4.62
Price (won/kg) 3.524°+ 1,019 3.989" + 850 4.809° + 906

"*Means in a row with no common superscript differ significantly (p<0.05).

AR FRCl wE A=A 44 ARE BWE T1, T2, T39AM 77 3,5249/kg,
3989.05¢, 4809.91¥ 2 ZTFEATHTable 1). & AWAIE(T1)S] AF7HEHS 7|Fo=2
T2+ 131.83%, T3&= 13647%7F =4 A=gEHS & 4 A

[Table 2] Percentage distribution of quality grades within feed types

T1 T2 T3
n=260 n=586 n=2,102
1" Grade 3.07 % 443 % 20.64 %
1 Grade 14.61 % 22.69 % 43.05 %
2 Grade 83.32 % 72.88 % 36.31 %
HSALE £57d w2 1'5F FA8S T1, T2, T30 Z+2; 3.07%, 4.43%, 20.64% =
UEl tH(Table 2). & 298 F493 3= 1553 23&0] @A Jeyth

[Table 3] Approximate chemical composition of pork loin in pigs fed control diet or food waste (n=20)

Control Food waste
P-value Significance
(n=10) (n=10)
Water (%) 76.54 £0.89 76.10 = 1.28 0.4132 NS
Ash (%) 1.18 £0.12 1.24 £0.15 0.2955 NS
Triglyceride (%) 3.47+£0.65 2.80 +0.32 0.0168 *
Crude protein (%) 19.66 £3.17 19.29 £ 1.79 0.5810 NS
NaCl (arbitrary unit) 1.00+£0.10 1.14 £ 0.14 0.0265 *

mean+SEM, Levels of significance: *p<0.05; NS, not significant

0 ARo) tie AREAATE Table 3014 BiEnks} o] £8 3% zowd 4R
NHE ARTI Fo1Q Fol3 A 2k 2 R durge] A6

914 97 = ERTH(p<0.05).



[Table 4] Effect of feed on growth and carcass traits (n=20)

Control Food waste
Significance
(n=10) (n=10)
Carcass weight (kg) 80.20 £ 0.67 79.7+£0.63 NS
Back fat thickess (mm) 21.00 £ 0.54 18.1 £0.50 NS

mean+SEM, Levels of significance: *p<0.05; NS, not significant

H]‘gi' /\]'_JEJ_Oﬂ = %Eiﬂ%, %Zx]]:lo]- %7]{] ‘g-l %E’—__iﬂ HH-%]%'ELQ %Eoﬂ EH:_ 'E‘/‘\jl@jq’
ABT A AolE JER| A AT (Table 4)

[Table 5] Meat quality traits of pigs fed food waste.

Control Food waste P-value Significance

Muscle pH

pH at 45 min 6.05+0.17 6.03+0.15 0.7183 NS

pH at 24 h 5.58 +0.10 5.50+0.05 0.0429 *
Meat  color

Lightness (L*) 49.99 £3.18 53.15+3.37 0.0443 *

Redness (a*) 4.90+1.05 5.78 £0.98 0.0682 NS

Yellowness (b*) 1.51 £0.86 291 +1.37 0.0176 *
Water holding capacity

FFU  (mg) 85.39+26.2 94.46 £22.2 0.4149 NS

Drip loss (%) 5.79 +2.69 7.84+1.91 0.0658 NS

Cooking loss (%) 28.36 £ 1.65 31.33+£1091 0.0020 ok
WBS (N) 33.69 +5.30 39.23 £7.41 0.0705 NS

Abbreviations: FFU, Filter paper fluid uptake; WBS, Warner-Bratzler shear force.
meantSEM, Levels of significance: *p<0.05, **p<0.01, ***p<0.001; NS, not significant

2 ATl SAEAS vugd A dzd BlE] vS~5437]5<
gl o] WAT(CIE L¥), S (CIE b*%)7F A Webdth(p<0.05). 343, A
Al ZE ARl ApolE UEH A Fdth RE Fov =% §A5A
= G gk A= Table 591 YEMHATH =59 pH (4hr), =

EAL AFEFT A AFolE YEHNA 2dth(p> 0.05). L2y AR 24hrd]

O
b I 54
pHE thxTol vl 433 4SS BYIL(p<0.05), EFRFS uk Fo =4
7t B A TH(p<0.05).
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[Figure 1] Effect of food waste supplementation on lipid peroxidation in pork loin fed normal
corn based diet or food waste added diet (n=10 per group).
Data are shown mean + SD. ** P<(0.01; ***P<(.001.

AR ol vX= dFS dotir] f3 29 ZdH= figure 1.0l HERAITE AR 9]
dbgo] Aol ArEo=® B 2 thiobarbituric
acid reactive substances (TBAR)#tS UEFHTH(p<0.01). 53] ¥4 2F A<l 042 mg/kg
OS2 FYTA(p0.001) T2 AolE HEPHORZ ARk FoEe] FHEo] A 31
AA38] "ojFds AAFSFI T
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[Figure 2] Fatty acid composition and characteristics of its composition in pigs fed normal
corn based diet or food waste supplemented diet (n=10 per group).
Data are shown mean + SD. *, P<0.05; ** P<0.01; ***P<(.001

A 248 Fnkge] EgellA TR XA ULHPUFA) o] &3] F7letglen o
= Ao G Aol leS veidtH(Figure 2). 53] ¥zt 69 2H7}
39] Hlgo] Eo] el EF Mg FJAZ Ao #d =& 5 frE71itl
AolA45= Ayt AP 2nxap AZES Fojxae 9] He Aoz yey
O 7SR ke ARl dFe vA Aol g2 A 22 FHdA=
z7o] EBAYOE NFAA £ oA AoE eyt

[Table 6] Comparison of sensory property of pork loin and pork belly between pigs fed control diet or food waste

Control Food waste
Significance

(n=10) (n=10)
o] # 2,17+ 1.01 263 + 1.06 *
OS54 236 + 0.84 2.54 + 0.98 NS
SR 2.97 + 0.85 275 + 0.82 *
el 2.76 + 0.78 263 £ 0.86 NS
2373 % 2.88 + 0.87 2.51 £ 0.90 NS

mean+SEM, Levels of significance: *p<0.05; NS, not significant
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Abstract
AA B Y SoR U SAHRAV vlEdEA e o|
Al mE AFAT. pHy, 54, 7t ES 245 T Bl 24
stom, FAZAE viEEEAl s pHy o] Axpt San, ZiedEe FARATE vz A=A o
H1E) B FAE UEhd 2102 JERTHP<0.05). 42 EEA S} HEHEA T AR
o= UrE‘rk}E}(P<O 05). °] 7= Tt =5} AR 1FAY =5
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o]™(Joo &, 1999; Van der Wal %— 1997), A& AHAEet &

FgLe AAA

A Hae] SAAAE 95t %%Z.%i(dnp loss) 2} °*"5W°ﬂ dAs 71Eola

Rqow, o]l EAHELS Z§ pHY 7wl g8 Atk (Maribo 5, 1998) pH #ZaE
Z t

H 7
Epwr—t— 25 W wstoln, HdAQ 2K pHE =5

o] Ao F AL UAFEQF Hx} ZHA
z‘q%— pH7]— 54~56°] a0 4% 2 9% YA (Maribo 5, 1998), pH7}
e A9 m4Eol wowv%(]oo %, 1999), =s@Ae] wokdrhal ®as Y eh(Warner
o

5, 1997). ot A e Z2E#HE 821e gE HAHY &£, FEkAb, F 5%
22 7] 8%1& DFDSY WA #AHo] glon, AlFzEdoey A4 AXEY fr Wy
22 7] 9912 PSES A #FH o] QlthRosenvold 5, 2003). A=A &4 = A
TA 28 dddHe] we -2 gyo] & Fol JFHO £4Ho] ElEHE AS
Zal, ol FF T AFY FA% AT 5 A A7) ZRE ARE] o) ®IH )
A stal ok 919 22 olfE WA EH L AR wet FH3Y A Ul T8 52
20 T S il Ut AL EA9 AF HAE AT FeEHN FUte}
frEod o] FAZAQA dFS X vk wEpA] =-HE A HAEA Y FEFA 7HA7F



B d7es A=A 29 %— F@o] E5FA vAE dFS Hlustax, 157
o]goll sFet= FHAINA F 207, HIFHEAIINA 2552 AlE—E— e o A =y
#HY FE A% T - AgHe 2AE st 23 HHE 71Eska 4A3F W
A% & "R 200~300g°] ] 8& AFAstd 71E 7 (Cooking loss) 4 9 pHS
45 AAEAY. A A= pHE 37IHPH5.500]3), 5.51~5.70, 5.71 o]4)o2 o
LT e o A P R R 2014»3 59~109 Atele] ATt

7tE7E EAL A3 3 A8 T 30g~40gE Adste] JFHe] ¥

70T 2FxolA 3023 7HEsdth 7 A AR FAIS 7HE F AR HEARIOlE
Hlaste] 7FE 7k (Cooking loss)S 413151t

SAREN L B335 A (CM-3500d, Minolta Co.,, LTD)E o] &3] ZA3}3, A& 7
A AGste] Al W8 S8t HES 7ISSHATE AAF Hll cover glassE F
AR ME ZAHAT BFFEAE CIE 3AFA X, Y, Z#S 92 F 533 Hyo
oz m@dth BA-HLA L), A8-54@a), FA-FAD)Z et

(o3

Izl

pHEAS 93l 438E 50mlFE A8 3.0gd 7T 27.0gS T3t A7) A o

3 aperfilterel] 3 ¥ pH
Hom 7zt Algd 3uEAN =Hslo FFIS ALLsgT)
S AEA-S SAS9.1(1989) == 1

[Fig 1] =X SH=K9|




[Table 1] A, B =5%9| Zgl] ¥ XK F3H|E
A =57 B =%%
EE5(F) 305,079 388,726
A5 () 3,352 7,513
2485 1,144 2,184
A = ZH Ko
Sro e e 34.12 29.06
PSR (%)

ol Ao Yeldes HATANM FHE Fig 13 22 HeH=

Fig 13 #Z& ZHEA 9 ZdHI &2 Table 174 2o F X9 ==
4~2014 109714 TERARZEAH/E EWE A A 74 2459 Ble 1.93%,
110% %2 et shA|R | A3ts T - Fo] A= HIES 7 34.12%, 29.06%
2 4%y £F F /1 22 NEE Hola Y ASE Yeytt

oN

Fol 20139 11

[Table 2] =& JHMIAZS| pHau, SM X 7tEAE

Traits
No.
L a b pHoa4 cooking loss(%)

1 42 .86 11.97 16.20 5.63 24.57
2 47.85 11.14 17.52 5.49 23.18
3 47.58 10.84 17.11 5.50 26.39
4 50.57 11.05 17.74 5.49 27.19
5 51.38 12.80 18.30 5.49 31.19
6 51.63 9.25 16.74 5.66 14.69
7 57.40 8.27 18.27 5.48 12.19
8 51.85 5.25 13.60 5.60 12.21
9 51.12 9.28 16.40 5.80 12.65
10 54.30 8.68 15.86 5.46 14.32
11 53.79 6.58 14.57 5.70 13.63
12 55.16 9.64 16.78 5.43 11.18
13 51.28 8.09 14.04 5.51 13.85
14 55.09 7.06 15.44 5.43 7.56

15 54.33 7.01 14.44 5.44 14.14
16 53.89 6.55 15.43 5.45 16.91
17 49.21 9.02 16.76 5.67 14.15
18 53.87 7.81 15.52 5.59 21.01
19 46.72 9.88 15.34 5.64 17.58
20 48.03 11.56 17.15 5.86 12.46

o 51.40+3.54 9.09+2.05 16.16+1.36 5.57+0.13 17.05+6.34
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[Table 3] HIZH ZHHAZ2| pHo, S H It

No. _ _ T{aits
L a b pHoy cooking loss(%)
1 43.31 10.09 15.64 5.68 26.39
2 47.78 8.07 14.92 5.60 26.80
3 52.22 8.06 15.49 5.48 16.83
4 55.59 4.82 14.11 5.49 18.42
5 50.27 8.24 14.76 6.02 10.24
6 53.52 10.48 16.55 5.80 16.06
7 50.07 8.95 14.72 6.08 13.67
8 48.22 9.17 15.13 5.56 12.61
9 50.51 9.76 16.11 5.72 11.18
10 49.24 10.07 16.66 5.65 8.89
11 53.57 7.90 15.70 5.58 12.72
12 51.33 9.88 15.75 5.63 10.41
13 51.33 9.88 15.75 5.72 10.48
14 50.67 9.32 16.08 5.94 14.95
15 49.33 10.17 14.61 5.73 15.85
16 51.28 7.89 15.48 5.68 14.84
17 46.07 8.73 14.44 6.01 8.54
18 40.88 8.99 15.69 5.85 10.83
19 50.99 8.18 14.59 5.65 11.34
20 50.63 8.85 16.15 6.14 7.45
21 50.55 6.8 14.34 5.98 7.58
22 49.95 7.28 14.30 5.95 12.59
23 4702 7.11 13.7 6.15 11.33
24 51.04 9.94 16.44 5.66 11.72
25 49.82 10.59 16.18 5.66 11.43
Bt 49.61+3.15 8.78+1.37 15.32+0.83 5.78+0.20 13.33+4.88

=53 PE A5 pHy 54 2 7}%@%} ZAL AFE Table 2, 3 ¢ 2tk L, a,
bt BF =HS & A& YEH AT pHus -8 50] H=dH
Hop va, 7Hh3Ee Sd4S5d =& 5 ]% et Ao - 5olX pHus B 557
oM A1 SRE A SSOPA ek WSS prias AT ST 2

548%E A1 61577 FHKHTG E3 WS WIS BATh MFES FolME 2P

WO} pHyh 7Y 7t gl we 7Hxﬂ£ AP, FAFAT pHausk HIFHFRT

=3 Jldggs de AAEE EAs 202 Ueht ol RE ZHE&o| PSESH
=

pHat $AY, 7FE3 ] =4 Su= A duisiy =5 A7) 3 HiAE°] T2

Al Zdo] HAYPAT BHFAQ A& (Glycolysis) 02 FHA& FF= PIAA XS

v}

84



[Fig 2] pHas HIO|
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[Fig 3]. pHas RO ME =K, HEXSK2 Cooking loss(%)H|u
20 -
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10 = 11.6 _%:g_qr

b — | S

o N B D2
1

5_5[“)'-5]_' S51~5.70 E_TDDI".H

=45 3 HEE5Y pHuE 9l W& pHxu9t Cooking loss= Fig 2, 33 . &2
Fole pHuZt SoldE A7) 57}3} B B FH S M E pHu/t HolASFE
MAG7F S7HTE Van der wal 5(1998)% #HF pH ¥l w2 =89 &4
=743 23, pH 550 olste] =52 HaHS ~2461 A3 wjg wrow, 7t
THEAE E94ta Hudith B AFME FASH pHa 5.31~5.50 WMol 71E7
7 =A UEhg AR 23S 2 HEES BT 550 olste] 1FH 1 9o 1FZt
F97 Aolrt e AL E YEIGTHP<0.05). 7tE97H B ZES 2 uIHES
pHyt S5 7190 Ee S7hste 202 ey

o=}

=
ol
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[Table 4] pHas HLI0 ME SMEA At

Traits pra
<5.50 5.51~5.70 >5.71

L 52.76+3.27 50.15+3.77 49.58+2.18

CIE a 9.30+2.12 8.48+2.06 10.42+1.61
b 16.69+1.33 15.35+1.20 16.78+0.53

L 53.91+2.38 49.16+2.90 49.29+3.12

(Coiltfol) 6.44+2.29 9.20+1.09 8.81+1.18
b 14.80+0.98 15.62+0.66 15.17+0.91

pHay B9l WE SASHZAAE Table 49 2ot o]d AFZ A A van der Wal 5

(1988)2 A|7}A] #HF pHE (<55, 55~6.0, >64)°] W& HAEAHS zAe A,

pH<55 WMol §& g2 F ¥ox ®Bty CIE L, a, bgke]l fodeg o
7

=
Bugeh A a gollds A3 AFdo] YA gedan Busigth ol Aol A
ol¢} HIF Az THEEL pHusl Woldol wet L's S718HAT a9 b I3%
AFS &2 # 5 fAAdth a9 BF $44<9 myoglobin FHaFel whe} xpe]zh v=d|
myoglobin & 255 =9 A%, A4, 259 T7F 2 59 +FLH Fo wet
zpol 7 vrebUbE, 1 atold o) A&l He Mo AxrE depitka B st ok,
2004). MIFAGANE pHyurt Sobde] wa L7F Z718A 2 2 be 433 JFaS
Holx e Aoz YEpy.
[Table 5] EX& ¥ HEH|S |F SAHEAM
Traits
pHa ey s b
group 1 557+0.13°  17.05+6.34°  51.40+3.54 9.09+2.05  16.16%1.36°
group 2 5.78+40.20°  13.33+4.88°  4951+3.15 8.78+137  15.32+0.83"

* groupl(FAE5), group2(Rl&=45)

TART HEESAMY §H9 5E4S AP & FAIAYI @S Table 58 2T
groupl(ZT4-5)3 group2(W=25) 1t pHay o 7FE3HEF ApololX -5 557 3 HlEE S
578 o2 FALEleH, o] F 237}
UERSTHP<0.05). §4L& L'gko] 44 5140 HIF : 7}
AR T a3 fo) A Aol B THP<0.05). a 3 9.09
HZdS 8788 T[] ¥ AFRE YA F937 ztol= JATHP<0.05). b oAE
=45 1616 HIEHH 156328 ZHFo] HZAF H& FYHoz & AHE Y
Ul S ThH(P<0.05).
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agst =5 F =
o8 o]gHon B Jl
Honikel and Fischer(1977)0] wW=
normal: pHismin=>5.8)wF3tAY =5
(Channon, Payne,& Waner, 2002)3}

TE N E T 3 25-308 Apolox AAY

pHaomin %8 L& #/7F 283t
No.1 No.2 N : No .4 No.5 No .6 No.7
(22 1] SHX=H SY7IE

2002).

T35 % 4579 pHol wel(fast: pHausmin <5.8,
< 1A% W pH(fast: pHin=5.6)22 T
, FE] =FoAe pH S4A 7171 458

HA =4 FE2H7E A9

k]
30
(o
A

0.3

g AgY AFoA oK EF 71ES Drip loss 6%0]4F Z18]al L* ko] 50014
o} PSE(Ryu, choi & Kim, 2005), =2 Drip loss7} 5%°]7, L* gko] 55017 uf PSES
© 2 & (Channon, Payne,& Waner, 2002)3taL Ut} shA|RE 9o} 22 7|A A S24gk3)
Drip loss =32 ¢ B2 Al7to] 2QFHW 53] ST+ gho] 55013 e 7% A
HA 77 o Hog FHH=A A Hef olsietr] =5 WAL, 5 T &7
ado osf ke Axrr HAEY. 2HEE 129 Zo] SAHETERAFART

B AIAE HA LA FEA pHSt AFLE S Fi) AANSHRY 9715
YY 5 9E 71E dold A % ALE A Age] }E 2L pH, A% Wal
2418 FA, A4 LEARY BB F OIS TRY 5 It FAYE 2AE A9
A3k
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pu

a
0
rE

Aol A AL HE7he] H7 320FE o & 91 99 LPC

A9 HASH3F AYs ]
AN FAA o EFIY oM, BF T 308, 1A, 3N, 24X A A pHEL
LEZ 2359, 99 LPCAA 2443 BFRD F YA SFBY L SR
42 24590 pHEele] wel g ol dgel AN 21F o= BF 0%
Bato] &

HEAR, drip loss, 7FE%E, AdY, #5AA 43S AASHATH

(1) pH, AF2%=(T)

TS5 % 308, 1417, 313, 24413 Al B F olEF F9 &5 11 ~ vhAY
Atol 9] A4 F-9](longissimus dorsi)E pH meter(NWKbinar, pH-K21, Germany)$} <
(Summit, SDT8A, Korea)?]-&3le] pHe AFE(T)E SASIA -

(2) =4

SAL(CIE value) & g4 & 3087 48 A7 &, Minolta Chromameter(CR-410,
Minolta Co, Japan)= ©]-&3l ™ E(lightness), 2 2% (redness), 4% (yellowness)E
=A3tHth. o|wl Minolta Chromameter= Y=86.9, x=0.3153, y=0.3227%]1 WA F4 S
ARESte] EE3HS § ARGl oW, FAS AR E 23] WHESte] SASIATH

>,
rl
o

N

=
N

G) TEIEF, =AY

TETHS AOAC(1995)%Holl we} 102+42C 9] drying ovenoll Al 24X X & FHS
SAsted dx A AR Tl g WES(%)E YEHAT. =AW (crude Fat)
Folch 5(1957)9 WHES o]&3ste =4 }9}‘:} =, A8 2gS 50ml test tubecl Fo]
Folch 1(chloroform : methanol = 2:1) & 20ml 231 14,000rpm o2 307t T A 3H

& 15mlZ test tube capS S th 4T ‘@X}F_Oﬂ/ﬂ QA 759 WHX|SPHA 208 HF o=
=3t Test tubed] THH A|EE 100ml mess cylinder®] Whatman No. 1 A#A| &
o]-&af| A o3t mess cylinder TES HA Ao 25% PGSt 0.88% NaCls 7t
&l mess cylinder caps ¥ Uy AZE3] £E5° F ©|F 1AZF ¥ Folch H(chloroform
: methanol : H)O = 3 : 47 : 48)8& ¥ 10mlS.Z mess cylinder W& AH & w55
A H(a). 4SS aspiratorE ©]&3A A A &5 10mle] FAE
Y AxA0 F FA()E SASAT. AT AS o Ao 9t A= &t

Crude fat(%)= [{(c-b)>xa/10}/*] E(g)]*100.
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[(E 1] =XF, SXIY, pH, df2E, SMY 8, B, 2242k, et (n=320)

Mean SD Minimum Maximum
Carcass weight (kg) 88.74 5.27 67.00 104.00
Back fat (mm) 22.49 4.96 8.00 37.00
PH30min 6.23 0.21 5.44 6.80
PHinr 6.06 0.27 5.38 6.55
PHshy 5.81 0.20 5.38 6.26
PHoane 5.63 0.13 5.38 6.06
temp( C )30min 40.32 0.80 38.10 42.20
temp(C)inr 37.14 1.36 34.00 40.60
temp(C )3pr 25.08 2.20 18.10 30.10
temp(C)oanr 1.20 0.99 -0.40 4.80
L 54.95 4.38 44.62 66.26
a’ 11.54 2.10 6.16 16.61
b’ 9.83 1.91 457 14.47

¥1S FA= 3207}

S YyeEld Aol 7 5 o - FHY e

el 9t ole 5Y F5 534 E23F0A AFS e =5 d$AYAZSE AFSpH
Py = N

oX,
2
=)
L)
r
Ho
o
s
X,
S
o AN
I
X
i
Auj
e
| ‘D’
hasd
Au)

(kauffman 51993). ¥
6.23°01 A EFHAAF 0215 W pH value<6.0 1+
7183 6.0<pH value<64° 2 371Fo=Z EFIAT
45% AJFe] pHel wel PSE®F RSESF 22 oS 3—%‘% pH alue<5.8 Xé*o%
value>6.0 ©|%, DFD1& & 6.3<pI—I value®. 2 T8 3 APAFE HadAS o =5
< 304 AlHC A, B, Co} #o] /S Aol A Aoz At

o L
= 2
[o
e Jm
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=
AR
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e
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[ 2] £ 5 302 pH 120 OIE HZF, SKE, pH, MAE2E: SMZ H|1W(n=320)

N 7 o
(n=37) (n=223) (n=60)
Carcass weight (kg) 83.95+5.99 K81+5.16 88.35+5.30
Back fat (mm) 21.95+6.07 2.79+4.95 21.72+4.15
PHs0min 5.87+0.13° 6.23+0.11% 6.48+0.08"
pHinr 5.72+0.17° 6.08+0.15" 6.26+0.16"
PHapy 557+0.11¢ 5.80+0.18" 5.98+0.16"
pHounr 5.58+0.12" 5.63+0.13% 5.64+0.13%
temp( C)3omin 40.45+0.82 40.33+0.82 40.20+0.71
temp(C)1nr 37.30+1.25 37.15+1.33 37.01+1.54
temp(C )3 25.02+2.09 25.16+2.21 24.84+2.24
temp(C)ounr 1.67+1.37% 1.11+0.94° 1.24+0.81°
A" E & 3089 pH value<6.0, B” : &3 & 3029 6.0<pH value<6.4, C™ : &% & 30% 9] pH value>6.4
O L ZA RS IR R I)E HR °Aﬂ7lf NO1.~NO2, NO6~NO7 Ex &2A77|F : BEs, SRAEE 7)|F 3(J)s g

ABC

a

Means with the same letter are not significantly different in same line(p<0.05)

®2e EF F 309 pHell w v o] #/3sk] YEhd wolth =ATI SAY
FAS AFE A0 Aol7F YAl FRTH(p>0.05). AIZFE pH kel 7B 3A1ZH7}
As 7 AFE FHRA Zol(p<0.05)E UERH oM, 2443t AT Folle ATFH

1
B, CLE 7 #2149l 2o](p<0.05)E LFERHT W& @< vpehlch
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ﬂllrﬂ

FAG YoM L ghel B9 15 F5Q 2] (p<0.05)

UEbdlon, AdEo] #9

A9l #o](p<0.05)E BolW 7bg & L3S Yehlth L3S Drip lossst ol g
A7 Q31 Fo FEE 4 7ted AT F e ;o =Z, Lgto] =025 Drip
loss7} ®a1, H4gd "Hojx 9 Fdo] ot BEi(Kim 5 1997, Moon 5 2009)
S B APoA ATTEY L* Fte] 497 2o|(p<0.05)E Ho|n =& zhS e
on, T ol 4% FUE 46%2 7MY ¥4 UJEEE B, C 2gd s pH 3 H=v}
W23 O2R15te] H4go] Wolx 17]Y F-o] oA Aoz AR Huhutd C
aFe AY olds AR 5% Wi e 2ALS By
B 3] SMIIE0 M2 =XF, SXIY, pH, ME2E(C), |MZ HW
NO.1 NO.2 NO.3 NO.4 NO.5
(n=3) (n=39) (n=112) (n=135) (n=31)
Carcass weight (kg) 87.67+2.52 90.03+5.04 89.15+4.72 88.44+5.71 87.07+5.49
Back fat (mm) 18.67+3.06" 21.41+554"8 23.06+4.97" 22.71+4.78" 21.48+4.70""
DPHs30min 6.15+0.13 6.14+0.19 6.22+0.19 6.25+0.22 6.31+0.15
pHinr 6.04+0.11 5.96+0.23 6.08+0.19 6.10+0.21 6.10+0.19
pHsn 5.60+0.26" 5.72+0.20"8 5.79+0.198 5.84+0.12%8 5.88+0.19%
PHounr 5.45+0.03° 5.54+0.11%¢ 5.61+0.13*F 5.65+0.13*F 5.71+0.13*
temp( C )3omin 40.90+0.40* 40.51+0.79*" 40.19+0.77° 40.34+1.38%" 40.37+0.79"
temp(C )1nr 36.20+1.04 37.13+1.54 37.07+1.30 37.29+2.30 36.85+1.20
temp(C )zur 24.93+1.76 25.48+1.91 25.14+2.09 24.99+0.96 24.74+2.50
temp(C)aanr 1.37+0.51 1.64+1.05 1.18+1.01 1.56+0.96 0.90+0.97
L 61.03+2.29% 59.47+2.97" 56.81+3.34% 53.30+3.31¢ 49.40+3.56°
a’ 15.36+1.29* 12.16+2.15" 11.75+2.15" 11.35+1.96" 10.62+2.08"
b* 12.99+1.02* 11.13+1.45" 10.46+1.64%8 9.40+1.65° 7.63+1.79°
ABC\eans with the same letter are not significantly different in same line(p<0.05)
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(B 4] =5 F 30& pHIE0 of

B
(6.0<pH value)

Al)

(pH value<6.0)
73.15+1.83

Level of significance

73.40+0.88

Moisture (%)
Crude fat (%)
Crude ash (%)

Cooking loss (%)

2.06+0.42

2.17£0.68
1.23+0.07
39.96+1.63

1.26£0.14
39.17£1.69

3.10+1.43
2.92+0.74

4.07+1.48

3.23+0.79

Drip loss (%)
WBS (kg/cm?)

P EE 3 3089 6.0<pH value

5 3029 pH value<6.0, B

* p<0.05
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[E 5] =5 2 302 pHIEM OME 7IE| #s5HA 21 HlW(n=20)

AV B’ o
(pH value<6.0) (6.0<pH value) Level of significance
Surface color 3.29+1.16 3.52+1.37
Flavor 3.10+1.23 3.07£1.12
Off-odor 2.06+0.89 2.16+0.92
Juiciness 3.31+1.37 3.96+1.52 *
Tenderness 4.11+1.17 4.23+1.34
Overall acceptability 4.08+1.16 4.56%1.22 *

1) A: =% % 3089 pH value<6.0, B : &% & 30%9] 6.0<pH value
* p<0.05
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-0.07
0.05
-0.15
-0.26""
-0.16"
0.14
-0.03
0.02
0.06
0.05
-0.04
0.19™
-0.01
0.06
0.04
0.09
0.06

017
0.34™
0.15"
025"
0.617

0.01
-0.09
-0.05

-0.48™"
-0.08
0.07
0.78""
0.67""

0.14
-0.15"
-0.15"
-0.10
-0.09

-0.14"

-0.10
-0.12"
-0.08

0.20™

0.127

0.25"*"
0.22"*"
0.28"

0.03
0.01
-0.01
-0.02
-0.02
0.02
0.06
0.01
0.05
0.02
-0.01
0.06
-0.08
0.01
-0.03
0.04
0.04
0.09
-0.04
0.01
0.02

-0.08
-0.04
-0.12"
-0.09
-0.03
-0.25
0.03
-0.07
-0.05
-0.06
-0.70
-0.06
-0.04
-0.01
-0.12"
0.03
0.01
0.06
0.01
0.05

0.08
022"
0.13"
-0.47""
-0.34™"
-0.03
0.25™"
0.15°
0.16°
0.11°
0.18"
0.11°
0.08
0.17"
0.20™
-0.02
0.19™
0.24"*
0.24"*

A]{(mm)

0317
0.38""
-0.02
0.14°
-0.04
0.15"
0.18
0.43™
0.24™
0.20™
0.10
0.13"
0.63™
0.01
0.20™
-0.10
-0.08
-0.09

=y
()

0.04
-0.09
-0.10
0.10™

0.42""
0.28""
0.16°
0.20™
0.14°

0.13"
0.35™
0.13

0.05

0.07

0.12

0.08

EAF(kg)
0.34"

A% (mm)?

A% (mm)
PHine
PHpy
pHoanr

temp(C)30min
temp( C)inr

temp(C)snr

temp( C )ognr

=A% (ke)
T

o

=

#* p<0.05, ** p<0.001, *** p<0.0001
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X

(n=11)

(n=7)

(n=234)

90.78+5.07* 87.46+4.80°

88.14+5.20""

Carcass weight (kg)

292.33+4.88" 2341+5.19% 19.64+3.85"

Back fat (mm)

6.29+0.17* 6.08+0.19° 6.19+0.19"

pH'SOmin

6.13+0.18" 5.91+0.22¢ 6.09+0.21"

lehr

5.85+0.20" 5.68+0.17" 5.83+0.22%

pHBhr

5.6510.08

5.61£.015

5.6310.13

PHoune

40.22+0.78" 40.71+0.74* 39.80+0.78%

temp( C)30min

37.04+1.39 37.50+1.28 36.80+0.98

temp(C)inr

24.95+2.19 25.68+2.00 23.81+2.76

temp( C )anr

1.17£1.04 1.34+0.89 0.80+0.64

temp(C)oanr

54.51+5.66

56.11+4.33

54.60+4.29

11.22£2.15

11.87£2.08

11.46£2.10

10.01+1.88 10.01+2.54

9.77£1.90
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3 ¥ 3 3
A R

- A e} el 7] S LI EE

S welel A% A4
WA AR} b

S B 9= =4 A7 EeIgks A
=8 9lE =4
[E 9] 22k FEo M2 =HE, SXIY, pH, MERE(C), SM ot Hu
A=
s oFet s A&
(n=245) (n=31) (n=35) (n=9)
Carcass weight (kg) 88.115.18" 89.94:+4.58*" 91.23+5.58"" 92.00£3.12%
Back fat (mm) 22.21+4.87" 20.48+4.748 23.66+5.52"8 25.66+5.07"
PH30min 6.28+0.17" 6.14+0.18" 6.06+0.19" 5.93+0.16°
pHipe 6.12+0.18" 5.98+0.22" 5.90+0.19" 5.71+0.21°
pHapy 5.85:0.20* 5.70£0.19" 5.68+0.16" 5.62+0.15°
pHounr 5.63+0.12 5.61+0.13 5.61+0.16 5.63+0.21
temp(C)3omin 40.20+0.79" 40.66+0.74"8 40.73+0.76" 40.79+0.76"
temp(C)inr 37.03+1.37% 37.42+1.33*" 37.47+1.21"" 37.93+1.42%
temp(°C )snr 24.13+1.92 25.31+2.15 25.94+1.78 25.97+2.28
temp(C)anr 1.16+1.02 1.16+0.85 1.39+0.94 1.81£0.71
L 54.60+4.34 5551+4.77 56.83+3.94 57.14+3.80
a’ 11.45+2.10 1157+2.25 11.93+2.01 12.69+1.69
b 9.78+1.92 9.56+2.05 10.36+1.69 10.25+1.89
o] ’5"(%) 18% 45% 34% 67%
ST I FABSFWHARTFE HASA7FE NOI~-NO2, NO6~NO7 E& §2A7F  gEs, $EFEE 7|F 3%
AAE  FNBSIWIARSE AAEA 23 BHNE $247 9%

ABCMeans with the same letter are not significantly different in same line(p<0.05)

H9= BAE AEE #8% Zo] FEstY TAF, AW, pH, AF2E,
& Hud Holth =5 F 3089 pHe AAE Jxo &
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A2, AL, WA, 1A, B 5Ol tisl EAsHe

WAUS A o9E TABE GlAe HAY o14%, AAIGY 2520z
AdoldPol 2578 o A A7t feHoR Zrsga, Aol AW, WA(A,
ohel, 7b) dEvh AEeludnt @80l wa FolAst ik oleld Fekel ue
REAS AR3d 2 84 SRANE AT Jaol W A} TR, W
e oAt goth BR A5 Be5E AF 2ULE (28 13 2ol 209
FRRAZE FRE, SlEAYE AR e

il
o
ols

.
.

H9 ANEE SHst= E v El(Torrymeter, DISTELL, England) 578 %2 44334
AH U2 t-test Jﬂﬁﬂr FoA7E B A oY, o7 MR S5 Aol oyF
e By =g W gE o] Aoz E 4 9t

FAEe A 2 -Prx] g Hlgo] AHCIHY Er #o] 225y A HEAE
Bo] Aakste] £FAA SHAM= AAF e g, AHUE S AMSshe =582
d S§EA FAsEter BAste E4AHGo] AAFEY Bo] WA= Aew yE

M E

3} olF SAY HAELS 0.06~3%°] ©]Zw(Bayliss and Hinton, 1990; Knowless
and Broom, 1990; Nicole and Scott, 1990; Kranen et al., 2000), +-2lUst= &3} ©<o] FHA}
2 Ex FAEO] 3~6%Z o= Q7 348110“9— A7 oF 10099 Loz FHEG

(Livestock Reseach Instiute, 2003). Hi17] F2] TS & F Uv Yd2> IA AMS,
Fetat B F, BAZ RS 5 s, Abs(ER)ed e 2 2R 23 HAL dR
FA, AR mE T R el B4 Fo] FAdd 9%s A, =AY Bee =5
588 wAE QI3 =4, ZE 2 ZEAA, WA vAA o] BT F2 WA o
WAsh= Ao AA AL, olF, shak Al FHoR Q] W Ee ZHo] oFIna
& 5 Utk
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A AAHeZ AHEE= e o)A, 1% 3, Adolyvd, 4Ad, gzt A3
5°] Ath(Kettlewell and Turner, 1985). S-Blvehe T2 A 2 AH YIS AME
S O]

b Qom(Kim et al, 2004), ©]2|3 o2 Fejo] we} £2Fo] =2 89 HAbe
FoldQl ztol7t HAStE Aoz gl JUtHKim et al., 2005).

F3) ol 79 FAo) 9GL FE 9010w o Fujol e A5 wgol Aol
S F5AY 2 olF 2EdZ g% A4 2 AL BYFE, B AFlNE Fo
A wARS L BAES olelg Felol wel vl 2Alskel Huy] A FAW 5
By 7lE 244 27 2 F2eAuy e Arstas o

TR
R AR
Zst & #e due 4 =53 AAASH(ERP)S] ARE 288t AMEA, olF A,

Gx11zb 2 o) Fo A o e
S} ko] 9TH10TH)x37hx4T| 2 o] o] %]
9lom, dghe] FAL 83x99x21em(9T), 83x99x19em(10T) o|t}. ZAE|olU & A9 od,

105 78 3o ojH 9 grA FA7E A& T8t A& Ak

FA7IE A8 37PE 1007 A =% § 4 FEUEES, 115, 155)2 Addie] Hstd
HEAE Aol o]folAY] A FAVIES HE&3Ah
ZEANG S

o
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8
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o
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o
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£
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o
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sheict
2% Y ASR U

A FEAFE 5E Tt - 5584 ol g3tu glek Sl 22 AgRE FEAFe
e Aok JUY ofggoz AYe BIPO o glov,

1
X112 &2 & 1767Hi 22 BT HAA FIE
A7)= 34(7F2)x22.5em(Al Z) o]t}



[Table 1] AX& &4 %

o G

=i g AEe A Z 0l

Table 13 2ol AAE S04 ZAste] o]&L shedl 4A4F ol gel 4A A4 A

Holdds) e WPHo AAE Ak o FPelN WA, BH, A s 44

£ @ 244 ge AAE 9 Aol ohd AU n 2ol el HAH el

g 41 4AE 2AY 94 AAske Feolt 2Ego ¢35 44 AP

by Belstel o) Sate J17lol olF ¥ 4A4E WAS Dof YAt @ vheld A
1

.

= =
= <

[Table 2] ZEO|LIE 44 X 4AHZ0| K

TSI HH GHAH HHZ 0]

Table 29] Ad|olHE oJ&F2] Z7]= 83x99x21em(9F), 83x99x19em(10T) HATFZE
Aol wis) A FF FHAFEFEIE 25.0309T), 2235(10hH 52 AR BlE 1073 %
o AAstar vk Aol AAE = A= o2 e 9 (109)x33bx4th = 1087H12071)
o8 Hi 26824% AASt LAY Bo 7478% o Ao w3 olgd 49
A7 93] A§ 48(712)x2lem(AlR), 1092 43(7FZ)x19em (M Z) o] t}.

AN AAAA HHLE o FY JTE dof AAE 9A HAAse WHOR RS
Aol Fo dQlo] HH, &F FodxE AFE Tl AT AFFAHOE A Ko TS
T Atk = AL Al oggs Ve AAE golmege BRHeR A% A4
ojg]7d 717] Atolel] 7l AFO R RIg sats WANIETL AR Hg =ota E

5 Stk

[

_‘



cted EA7|E
=z=4 7F
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A+ Be Ce
T, =W, 15w 2 O | 2, =W, J15W 2 o |
’ ’ ) ) 1_:_“ /\H =]
o FA YL £ 989 ) e L g B S TR e
g 5 el B weloln oRy B | oot AV ST
o g |18 o B8 BN MR PRI A A 2 el g0l e w4
pu— —‘—-xﬂﬂ 1_."] tOO] o O EO"] "CZ‘loﬂ Lq-f 943,/]_;4 5\_}\]‘01 UJ'O] o] 74
S wRjelpe] 4ol okgt g | T el Bl = A
= A
TS A @, 958 e A W, 958 e s @, 5
WS sgah} Ao Brl | mAe sgah} Ho] Brl WA sgah} Mo] Mg
WA |8 Ae EuAe) ha) 4| & A FuAe) te) 4| AL FHAd s H2e)
Zo] x\2o] ole] 5184 | 29| X\2o] ole] 518 | A 2o] ol FEAE
= zaEME oF B |2 ZuiAs oF B0 | 2abeAs oF B
= -
T e eime)| ey e gelne| e | T Sgee
2 gejny
o
131% ] 1.5cm 3cm 2.5¢cm 5cm 3.5em 7cm
50O
13}\% ] 2.5¢cm 4cm 4cm ocm ocm 8cm
o]
A= Qs e8] QlojAE erdD)

T A= Aol glojol T _ _
mel |2 2 wEa el gl D 20 BT T perse) 24 2 2perat
ge) | oF 3t sesn o eEesisdn
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H

a
o
i

ol2% Wejoll WE FULE

TS 8% (751~850g), 113 (1,051~1,150g), 15§(1,451~1,550g)i T8t F 19,0005
AT g dH 2 EATE & T2 FdFe VA= FEVE dE=
<, WA, v, 7ls), we *JEH(%:_WH, E}ﬂ), aga AdER FEstY FEEVE
A A8

[Table 3] &Y & &

" — 5 " T " T p

AL | 02 BEH < = z : A A g e : | x ; - ? st
oy | 2% B 2 1] swo| sew| m| 3| 1] 3| | 3| 2500
- 9845%| 145%| 006%| 003%| 100%| 99.18%| 072%| 008%| 003% 100%| 99.08% 080% 000% 012%| 100%
B T A 20| 3563 23| 13| 1] 390| 29%| 1683| 6l 2800
0439%| 382%| 179%| 000%| 100%| OL36%| 5.07%| 264%| 003% 100%| 9200% 582%| 218%| 000%| 100%
wrg | 201 ®] m| w| sw| sl mo| ] o] | swe| | ;| ] om0
T O648%| 223%| 097%| 032%| 100%| 95.33%| 280%| 110%| 074% 100%| 9632%| 184%| L12%| 072%| 100%
aqoe | 29|91 @] B[ m0| se6| 1| 6| 31| 3m0| o %] W] | o
9286%| 346%| 321%| 046%| 100%| 9L69%| 403%| 349%| 079% 100%| 9171%| 350%| 388%| 111%| 100%
g |29 M 8 6] 30| | 1| | S| sew| o] 6] s 4] oo
i 9890%| 065%| 026%| 019%| 100%| 99.13%| 036%| 038%| 013% 100%| 9944% 0.24%| 016%| 016%| 100%
oy |2 B m| | ww| | @] 1| sw| aw| e »| s o
0361%| 343%| 261%| 036% 100%| 96.56%| L56%| 156%| 031% 100%| 9660% L75%| L36%| 021%| 100%
ovg | 2¥8| ] 1 ] sl se4| 2] 6| B] sw| s 7] 1] D] 2w
— 9832%| 084%| 035%| 048%| 100%| 9B82%| 063%| 015%| 033% 100%] 99.8%| 026% 004%| 040%| 100%
S o | 28| B[ ®[ s oame| ym| w| s p| ww| aw| w| | 5|
- 9636%| 136%| 211%| 018%| 100%| 9690%| 154%| 126%| 031% 100%| 9660%| 186%| 129%| 021%| 100%
oy | W] B[ 6 30|  382| 6| 11| 2| 30| 2451| 38| 10| 1] 250
- 9890%| 090%| 019%| 000%| 100%| 98.00%| 167%| 028%| 005% 100%| 9804%| 152% 040%| 004%| 100%
oy |21 3| e o] sme| 5| s B| 3| am| 1] ] u] o
9971%| 004%| 011%| 014%| 100%| 98.95%| 013%| 059%| 033% 100%] 9889%| 004% 0s8%| 039%| 100%
any | 2B _2| B 3100|384 | 1] 14| 1| 3300] 24% 3 2,500
o 9913%| 006% 081%| 000%| 100%| 9959%| 003%| 036%| 003% 100%| 99.68% 000%| 032%| 000%| 100%
e 1] 280 39 390|280 2800
9996% 000% 000%| 004%| 100%| 10000%| 000%| 000% 000% 100%] 10000%| 000%| 000% 000%| 100%

[Table 3]3} #Zo] H&A =ZL7| we}t % I ﬁéﬂ?:iﬂr Ba ©3te] Ed &AM TS

BAE Y A5 857t 1.55%E 7Hd waL, 1159 155+ A ztol7t glen, AHolvd &

837} 5.61% = 7} a1, 1157} 8.44% = 7}10 %5

Jold gl AAFRT £A Ao, Aol A
o

—El‘l

o
X

3] A 2dEE&2 71H
BT Tl Aol EAHA Gt o] | FAE(1.10%), HAEelU P (6.39%) BT
837} 7HE =%, 7ig WAL AR EG A oUEe] 3% HE =doer F 7R
25 a4EEE Zole A9 gl

mo] Jel= ZAE AHolyd ke 2 o] glo] viszstAl Ed3FAT

BAEH A" oY oy FA GANHA Edo] 7 wokew we] He 7MY
otk AAE I A" olUd BE AA A Al @7 oY T4l o A,



AU FE 313 Aol= GAS A2 FESHAL 7716 Aole @go s wy
St oz F2HYUT FUWR BY 115 a7t SA% FANET) %3, 1537 1%
it

Aelol ol 2578 o
Adolid HA) el

Setol el Fehel ek 4 Aol Aolrk A Az ekt

3 foHo

dEz ¥

7<

Zﬂ&@qawkg ol At
spar A MR

[Table 4] FHEE =38
) A B C E Sl
<
. ] _7HT 8,632 535 215 118 9,500
ZHE(%) 90.86 5.63 2.26 1.24 100
» M5 7,266 1,206 880 148 9,500
A IER= "
=HE(%) 76.48 12.69 9.26 1.56 100
. X 64.0 237.2 382.3 3.34
chi square
P value <0.001 <0.001 <0.001 0.068
AT A olUd ods FdBF °lsh) AAE 9.14%, HEHOIUE 2352%=

A AR
a7} Aroldo] ol

[Table 5] 22 &8ig
TE A B C F A
7<= 9,397 93 5 5 9,500
AR T
=38 (%) 98.92 0.98 0.05 0.05 100
) e 8,782 503 214 1 9,500
A" ol 9d _
=38 (%) 92.44 5.29 2.25 0.01 100
2 10.6 273.6 197.2 2.67
chi square
P value 0.001 <0.001 <0.001 0.102
ZTHE FE glo] I FZ4Fo] AREY A" oy o] AASH XFOVP kA S} T
(Table 5). “FA8 e A5 ALY T FLol ZA7F A9 TASHA] ko, AH el el F5-
A AE 2 LAY FxolH, skAF Al A2 FITAY 7171(E3B)l T‘;% A= 5 AAL
S 59 AA7F AF st Ao w2 YEgTh
[Table 6] 27 HM =S8
TE A B C F A
<
PRI _ _7HT 9,117 225 101 57 9,500
=3 8(%) 95.97 237 1.06 0.60 100
] WS 8,744 352 329 75 9,500
A" ol d¥ _
=38 (%) 92.04 3.71 3.46 0.79 100
X2 4.02 27.1 118.2 2.44
chi square
P value 0.045 <0.001 <0.001 0.118
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(ol
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8
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K}
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rr
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a
©
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ofl
e

Aed 479 Z7)E ARl Hu AdeluPe] mn, Folt 4AFo] ¥, AdolY]
o wrol 27kl clad lel AN BARS el AL WA T S A Dol
| 744 grmAlel Walo] WS 4 gtk

[Table 7] Ci2| M EHHE
TE A B C F A
s 9,418 40 27 15 9,500
323
ZHE(%) 99.14 0.42 0.28 0.16 100
N4 9,094 206 172 28 9,500
g ol ¥
=dE(%) 95.73 217 1.81 0.29 100
X 2.87 110.6 104.6 3.92
chi square
P value 0.090 <0.001 <0.001 0.048

iAol HA EHe Aog B 4 Qi)

B A B C F A
s 9,384 60 18 38 9,500
g3 T
ZdE(%) 98.78 0.63 0.19 0.40 100.00
] B 9,184 150 143 23 9,500
A" ol d¥ -
=3d8(%) 96.67 1.58 1.51 0.24 100.00
X2 1.09 38.2 96.2 3.68
chi square
P value 0.297 <0.001 <0.001 0.055
b WA Aoy el dAd RBo stk dAEo] =it (Table 8). 53], BE %
CHF9 &dEo] A= olYPolA FoHoz F715tAt. ARE ] 749 skxF A Q9]
Az Al AAA HAEE ol 8 UQlQl ¥, A olyd L ARF Aldx ARE I
>



[Table 9] HM 0] ME ZH+ZE

AR EEEE
FA+E F3
1479k | 1416 | 16-18 | 20-22 | 22-24 | 24-26 | 26-28 | 28-30 | 30-32

A 90.5 90.2 89.3 74.3 75.2 75.1 74.8 79.2 80.0 83.0

B 5.7 59 6.8 11.5 14.2 13.3 141 11.3 9.0 9.6

C 24 25 2.8 11.3 9.0 10.1 10.0 84 8.0 6.0

F 1.3 14 1.2 2.8 1.7 1.5 1.1 11 3.0 14
oAeg @ 1ol A F4h Bord4E 4 2@l FopHoW AF ¥,

r=0.807, p=0.009), £3] 7ZAv|d 3}IABF % 7} Z7Hr=836, p=0.005)3}= AO.Z UElSTH
(Table 9). =3} 307 ©| AAste AL 4 S5-@085)F ¢ W F=2 o] &3t

[Table 10] XNxi =0 M2 SIXESE
A ZAd ol ¥ :
TR 1479 | 14-16 | 16-18 | 20-22 | 22-24 | 24-26 | 26-28 | 28-30 | 30-32 FEA
AHA 103 | 080 | 09 | 030 | 067 | 095 | 041 | 019 | 035 | 0.78
T} A 020 | 023 | 021 | 121 | 050 | 085 | 098 | 136 | 045 | 050
7 186 | 144 | 160 | 1465 | 725 | 625 | 637 | 7.83 | 857 | 447
B 138 | 179 | 273 | 198 | 212 | 390 | 217 | 243 | 272 | 222
A 4.47 4.26 550 | 1815 | 1054 | 11.95 | 9.94 | 1181 | 12.10 | 7.97
2 AA FAAE AR FAF o] ZAH WY Eo sxp 2do] WA ZAME A
(Table 10), A A FALENE o2 Fejo W& Hir] F2o vXe IdFH 2o
FAEg o]l Aol {3 Aoz YEhgTh
[2 1] HX 0] ME AZ SESE
120 -
100 -
% 5 * % 7 ’ ‘* .:4} : A
of %0 7 :
g 6 4 ¥ y=-1.0448x + 103.37
20 A RZ = 0.4825
4] . . . .
0.0 10.0 20.0 30.0 40.0
XA (2/0I2P7Y)

HAAggol e As 8&2 [29 113 Zo] Fof ZaaAY Feit. =, AAs
7



(22 2] Mx| £40] G2 BE ZXAZE,

45 &

40 - ¢

35 y=0.5229x- 0.6206
™ 1 Py
3 30 f R2=0.3668
L 25 -
ol 20 -
pl 15 -
] 10 A

5 -

0 |

0.0 10.0 20.0 30.0 40.0
A4 (2A/0I217%)

Aol WE BF AL [1¥ 2]9F o] Ao AnpAr FERET. =, AAG557)
LS4 E BF £ S0 ZrdthE AL oug)

SE ) - -
E;‘(;— 109 9F | 10-40 40-70 70-100 | 100-130 | 130-160 | 160-190 | 190-220 | 220-250 | 34|
T

A 79.4 87.0 84.9 83.9 83.2 78.1 81.6 70.5 71.0 83.0

B 12.0 74 8.9 8.5 9.5 125 10.5 19.0 16.0 9.6
C 7.2 4.3 4.7 6.0 6.3 7.7 59 9.0 11.0 6.0
F 1.4 1.3 1.6 1.6 1.0 1.8 2.0 1.5 2.0 1.4

g7t W A3 S FAS0] e AdEd ) A= o FEHE Ao

7
By, &% A g WellME F24 3 2EHEE Be 3o= UrE‘r”E}(Table 11).
AF LS 57 IS e Aow xANEYOH (r=0.744, P=0.04), BF =37
X A SUHEFE SUrele RoE ZANEAY (r=0.640, p=0.046)
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= % o+ e e ¢ N
o % - '
ﬁ]l 40 - ¥ y=-0.0568x+88.344
20 - R?=0.0812
0 T i T ! '
0 50 100 150 200 250
&5 AHel (km)

[1% 4] O|37E F#tE BE 2 =&

a5 -
40 -~ ¢ y=0.034x + 6.3925
35 A 7
R =0.0885
g
e 25 - Py .
0‘% ol *y ¥ i . 4 v ¢
Pl 15 4 ¥ + 4
10 | W
510344" ’ﬁ ¢ ﬁ! $
0 - ~ f . T T 1
0 50 100 150 200 250
222! (km)

[Table 11]#%+= @& +FAZd »E By &Y AHAAHL2 oL A ZAFHJG
(t=+0.297)(1 & 3).



[Table 12] Z&¥ EZ|HIEt ZHX]

T 85 1% 153 A
FA3 13.05 13.70 14.02 13.57
Zal= SRR 14.04 14.29 14.34 14.23
SHA| 13.58 14.02 14.20 13.93
o] 2AEE SA3= EHEN(Torrymete) S-S 4AE Y A )UHF S ttest
A 24 Fox7F FAYSIH O Y (Table 12), o33 AlHdE Ak 2ole o2|FFe] 2o
TEAE WA mE o] Yoz B 4 ok (AAE AGFE o]&dte =5
water chilling W2lo|w, B o|HE AL =542 air chilling H2])
o2|% HE|o| WE ANM™ 2AM
[Table 13] Of2|& SHEfH S2HFH|
TE 2y ZA" oY 3¥
AR 3d 10d ©]7
FAH & 48 500%2,00071=97,000,000 25 A S8
WA B E(F 1HE) 48,500x17671=8,536,000- 8,500,000

[Table 13]7 o] 2t&F g+ el HAL & = o2 A2 Bl&2 F Fej7} 8,500
A2 Bksldoy AAge] £987F ¥ Bol A8H W, AMEA% =3 Aoy ng
ot HEHQ SR Aol 2dsit & F don, EFAACAM BAE stxk &

] T2 AAEol AHolvE Ho ¥ Bel] 285y, =5 Al el

bl
weh vl go] ge Jae 714 BEo] o

%R 3 - ThA|, ¥ 4A
T
A A 4 = 4 A Ad =
W - 3A A F3Hke) 60,791 57,275 64,095 45,226
o - 94 AFs & 94.21% 70.56%
TE ’$AH Ae ol ¥
G T =F5F54(109) 70,000 180,000
W04 £dL" 1.88% 8.12%

45748 A -9, BEL

o e
=735t tHTable 14). ©] # F&&
o

Sl AR
o O A9 F&0] ofd AFdletr] 43 ddE e S5
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[Table 15]

O | WO | WO | WO | WO | e | B | WO
J N LT LR A TR ERAUR RS B
o |0 |0 |0 |0 |0 |0 |0
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A2 P79 Eolzt HAFel AdolUFRY 15m ~ 35mAE ol HEA Fdo
A GRE Wen, S A AATE A Betel AUA7} AN AR Ao
AR E AAsm ou), Avelude] A4S e ofgeld HH AAE It
AA AAE A AL ANFEE g £E5FH Aoyt HEA FA 4T
Fe Aow AT

HABH AIUG o4& ZABF olshe 4P 914%, AHIUT 23.52%%
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AdelFo] 257l o %7 A7t felHow 2rs
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ol&" - ZMel' - AeB - AXY? - 0K - =& - AWR? - x| -

2t FEo] JHEE Ald F-d A= JTF
Hy-Line Brown #-&olAl A4t
=4, WFF43% 7teEFEs
85% +F& FASNTI, A P8 502HH 75% OS2 FolshA S (p<0.001)
Haugh Units(HU)= Atst 58 56F5H 80 ©lst= F435HA stgstdth. 1oy Akt

78 60F7HA JAFAH WEEE =5 BE ©]4 80%$ HU 60 owgi A F4%7}
159 7% 58It i3 G pHeF 4o A e b FHo & {Fox7t
selon, dule] AFIAY, d2 HAx, /3 FItE s %0 AHE AJA T L
FHol e A3 HolA] it Akt FHo] Al wep o] A 2H 54 F AL,
A4, APA, $3A8 2 FEHo] AHHATp<0.05). 50 g9 ®¥=FS o]§3te dAF=
AolaEs Az Ay, v FAE 43.01 gollA 4477 g0 2 XolE HPoy R}
A A Fozrt flloen, 17 £4E87 HTE Foite ot @p<o.0s), A FH T
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co.,, LTD, Kyoto, Japan), sodium phosphate monobasic (Yakuri pure chemicals co.,

\=fe)

LTD, Kyoto, Japan), sodium dodecyl sulfate 5 A8}t

o

AFLe 3UBE 8A7IA] 20F8~42F8 18T 4FH~60FE 20207 LRI 239
St A 3F 7oA FYd ALE A 20008 -& PO 7 FE3 AFHS SAHSIY,
o] T YFIFAo] AFQl 20/ FE3 UYREFZES S A(T. TIEA T FEAXA
AAEZAS =43 20FHFEEH S8FHIIAY AF ATFS Aoz HAAFFoH, Atddd
ofojzulxof Yool A Wi Agdistuz Hkele] 4T WA His & g
Gy Geke] pHel A%, Gy AF IAHE, G f3E {FEdAE a8 AA
Aolze] FAd nx= Fg T2 3uHEsI] ZALEIAT
3. A O B

1) &EZ

oA TE FE3 200709 AlES FAESFHA 7|Fo weEl AF, BE, CH,

HUS 8= Ad4e thest 2ok,

Haugh Unit = 100 x log(H + 7.57-1.7W"%)
[H = @¥xol(mm), W = 272 FA(g)]

Scientific, Leicestershire England)E ©]-&3l pHE A3t 4y 4o A==
A X 7](Brookfield viscometer, LVF, Brookfield engineering laboratories Inc., USA)E
ol g3kl 30 rpmoZ zt7te] HEE =As gt oY dWe spindle no. 1, WIS

spindle no. 3 ©]-&3}%th



LI__I.
A G AZFIAE S APshr] AN dH S/RFE L1(v/v)E A7 15 mLE
100 mLe] HlAH| T3 v T2 7|(Homogenizer, M133/1281-O, Bartiesville,
Switzerland)Z 183t #AIE AT o|F 25To|A FA7|(DAIHAN WiseTis
o]-8-3t 12000 rpm=E 1#3F #ASE & thSol 307 WX|sta A9

il

Homogenizer)

St

5) Hefo| wEtE{ It REHHE
Chen H 5(2013)¢] WHE Wt AY3ATE 100 mM sodium phosphate buffer
pH7.4°] 01%(w/v) 93 01 g& 100 mLE A&3te] &g 3 mLH 24 &F 1 mLE
& 7](DAIHAN WiseTis Homogenizer) 12,000 rpmo. 2 1 &< d23t AlAY. o4
3l £9 100 pLE ¥Ilo = —’H?‘SH 04, 10&% 0.1% sodium dodecyl sulfate(SDS) 5 mL<
HolFE o 500 nm £33 = A(UV-Vis spectrophotometer, Optizen pop, Mecasys Co.,
Ltd., Daejeon, Korea)E ©]-&3t S3EE S35t

Ol

- Emulsifying acitivity index(EAI, f+3}2)
- Emulsion stability index(ESI, 3}¢A %)
Arkale o539 2k

EAI lm:-gb = 2=x2303 x A,

(1.25 = protein concentration

1% A4
A4=A-4,, and Ar= 10 min

({1}

ESI (min)

Al o 74] S 1 x1x 1 em’2 ZeH A= 2Hsgon, A A daxs =4
371 $13ted Texture analyzer (TA-XT plus Surrey, England)E ©]-&3lo] ¥HE o5 A&
A Alste] TPA(texture profile analysis)E T3t 574 2712 20 mm cylinderg ©]-& 3}

40% %] deformation®. = pre-test speed, test speed, post-test speedE 77t 1.0 mm/sec=
=743ste], 7= (hardness), -3/ (cohesiveness), %3 /d(chewiness), 7-d(gumminess) 1] il
3] 5 & (resilience)d] S| & ¥l w3} H T



7) A2t FHo| 2 HHEFEH 0|32 H=

HAAF=Aold= FFS AAZ 9l 330 g& WF7|(SPAR MIXER 800-], SPAR
FOOD MACHINERY MFG, Co., LTD. Taipei, Taiwan)ol ¥l 2@to 2 15% ¥<¢F nwk
st} AfS ZoJFATE FoiX Aol 230 g9 MABR((F)NA, F)S Wil 3goZ &
< EEte HAs HEQTh WA A 2 wEE(F)FY, =) 200 g ¥l 1@
o2 10x5¢ EF F 2oz 20x T AL WSS ol ¥l 180T /150C &
of @€ 2E(Turbofan Back Bar Co, New Zealand)ol Y3 2% &2 Tt +H7 W
LEAA AW AolM Wy A7 & APl ARESAT
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A galdon, ®ye F4
2| 3HH (AACC method 72-10) 2.2 ZA3t4th WA AAF A o)lart B0z § Ue FAE
HEo] FAS A 1 FAS WaEFegEAd &4 FHE SASFALL, LT A}l
MAAFEA|ZE ¥ & F& T F8485 A F& F429 Fas SASAH
of Wl FHAolZY FImL)t FAT AL WO FI-MAF=AlIAE A At
T2 F8Y FYE Ajslglon, A 0lAY BIAAE thaH 22 Ao o5 AAE At

] A A (specificvolume)= E;QW;L))

Hhso] HlF2 YAo] Ed AZF mg FAE A vlsHA ¥ES ¥ FAE
s BEHAT, B/ £AFS W] WAG T F AR 2Ys AVHS
=4 shelet
4. AKXz

AAoAM Lojx AFRELE SAS 92 FA HIIAE o] &3t EAHEAS AAsHAL,
x*-77d ¥ Mantel-Haenszel x*-#7 % Duncan’s multiple range-test(Duncan, 1955)E ©]

2ok 24 (p < 0.05)S AT

ZAESFHY 7iFel uet 4d FHEE AT BFHE 543 ZA= Table 19
YE At} Petersen(1965)9} Roland 5(1975)2 Atk F#o] F7lgte] wet dzhe



of felxrt gka muskg o, ol EAAE A T

1255FH 5257 A= #AFHd FYst #ol7t glded, 6153 7152 AT
Hlgo] ZF9E51 BEFH CHF 183 DFo] o9y A x>-7AA 3 Mantel-Haenszel x?2-
7.0 =

AZANM F3 AolE H sui AL 7494 Aot dee

ojwjgtt}. 20139 & H“Xé% %T‘i— Aol AFo] AA s HIE2 93.1%0]3, FHE=R
SEAAY AT AAAS= BHlEo| irtols: A Frlste] 3B3FHFH 38FH LA 4%
s

%7(]’5‘]'1:]' ]'%—Zﬂl.c_)_i ’5‘]—‘?{’5‘]—04 60?%]0]]_‘5_ 025%01] gJ/]-o]—q-—!(—,ﬁ— 12 Jﬂ7]_
2013) RuH e, oW £Ale Aue A F¥ Ayl mE o|BEde ol 40
2 o) %ol SFAT vlgo] setshe AAY S FANA FArh

[Table 1] Grade of eggs by different ages of layers

Group N Grade

(week) A B C b
1(0to24) 1800 (91%3732) (61-155) ?ﬁs 0(.52)8
2 (26 to 30) 1800 (91%5?69) (51-5;1) %455()) (()165
3 (32 t036) 1800 385'83) (91-7522) %:6? 0(;)41
438 to42) 1800 (ﬁi‘?;l) (91-299) ?g (()f())?
544 to 48) 1800 (%49;1) “(%61; ?SZ)E); (()1623
6 (50 to 54) 1800 (iisg) 2;599‘; 4(1%25 0(95)0
7 (56 to 60) 1600 ?915325; ?:;(’)5)5 (71-26; 1255

(1994)2 307, 4558, 607X di¥lEol& 670 mm, 620 mm, 590 mm=, HUE
83.60, 78.40, 75.002.2 3}2t3ttial 319 al, Samiullah 5(2014)2 2553, 3557, 4551,
55F#F A dEo]lE= 11.04 mm, 10.65 mm, 10.24 mm, 9.39 mm=E, HU= 10.3.5, 101.0,
99.23, 95.400.2 s}ttty H 3t $th Hy-Line(2011) 205%H ¥ 60572 HUY]
Zrol 978014 82608 A&Ho 7 sletditia sy on, FAEZFAHIIY(2013)S HUY
Zkol 20FH ol 9218 YeR L, 21FH 0] 93328 FHaX|o] o]& ‘% A2t steste] 6057
Holl= HUS ol 86.47F HAthal Hastdnt. o FAblA & 1253 272504
Silversides(1994)2} Samiullah 5 (2014) 12|l Hy-Line(ZOll)A By EE} =A Yebska,

rlo

130



= © TP E sl skl A

TFAEE 483 Ayt AR ET 7280 U Eo]E 6.80 mm, HU—‘:— 79.96

Al stetetd 1 02 I55Y F9% AolE RA=U (p<0.05), o= 60579

Al Silversides(1994)%] 2 ¥} A ¥HH, 82.63 86. 0E A 8=

=A% 719(2013)9] Hiuote W ZolE HY oy A=

7%334 8€ 9 E=2 7IdA FIHAA HAHAGT}L A FS o] &3
=

QL
N
kv
o
3L
o
g

2}
Hy-Line(2014) 2}
7159 A"REe

[Table 2] Weight, albumen height and Haugh Units of eggs by different ages of layers

Group N Weight Albumen height HU

(week) (8) (mm)
1 (20 to 24) 180 60.13+3.99" 9.27+1.14" 95.61+5.39"
2 (26 to 30) 180 62.92+2.16° 8.01+1.12" 88.22+6.38"
3 (32 to 36) 180 63.44+2.29™ 8.02+1.21" 88.106.97"
4 (38 to 42) 180 63.78+2.29" 7.88+1.20° 87.14+7.14"
5 (44 to 48) 180 63.46+2.27" 7.94+1.39° 87.41£8.36°
6 (50 to 54) 180 64.19+2.34° 8.14+1.23 88.53+7.11"
7 (56 to 60) 160 63.91+2.40 6.80+1.37° 79.96+9.64°

@9 Means with different superscript within a column are significantly different (p<0.05)
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At FHE g aFE 3 38k pHS HEE Z;ngéi A= Table 39] UEM)
ATh o] pHE 815~9.012 ZAFEAIL, o= ©](1999)] 75~7.6HR T+ =k, I &
(2014)9] 944K Th= e AR ©](1999) = AT Holl = ﬂ% o] A+8lEF 27} Wzhe
5 )Rz WEE A, Ade] A7) Brgel wpe} dule) pHYF Frbatta dg
=g, E AgoMEe d F ol gt} w3 }3to

[Table 3] pH and Viscosity of eggs by different ages of layers

Group N pH Viscosity(cP)

(week) Albumen Yolk Albumen Yolk
1 (20 to 24) 6 8.65+0.18 6.20+0.06 7.83+0.75 25.75+3.27°
2 (26 to 30) 6 8.81+0.04 6.300.10 9.33+1.08 23.08+7.21°
3 (32 to 36) 6 8.94+0.17 6.23+0.08 8.24+1.93 15.58+2.08™
4 (38 to 42) 6 8.15+1.32 6.28+0.15 7.50+2.76 12.08+1.88°
5 (44 to 48) 6 8.71+0.06 6.26=0.06 9.67+2.64 28.42+12.57°
6 (50 to 54) 6 8.54+0.17 6.27+0.10 11.17+3.57 19.33+5.02>
7 (56 to 60) 4 9.01+0.21 6.23+0.09 8.13+1.49 21.88+10.25°

&° Means with different superscript within a column are significantly different (o<0.05)

51



Mol Hr 750~11.17 P2 ZAIEO FHUE=R i}O] 7} 9
Nt FRO mE AEAY A FEE FYFA Aole &1

HEE 12.08~2842 cPE 4Hd F=H o mE F9F1 zto]7} ANL 09<005) 3} 5(2004)°]
B3 40 P9 A 5(2014)0] B3k 743 PRUE 2 ¢S Btk ddke] o+ 1
OF3 5F0A Zh2y 25.75 cP9F 2842 P, 4718 A 1208 P2 FAME A

A

1 e

%%E}(ol, 1999). ol=lg T ol SA4S o] &3
= AelA(angel food cake), 2=FEA F | (spongy

T UxZHA AFol A >z AolA(angel food
cake)(Lee et al., 2002)©] AFFAAEL @749 AAE, pH, % 59 939
et geA ded(e % 2001), ¥ 5(1994)2 pH 6.0 Gl pH 7.0% pH 8.0
FAERG AFFHo] oA st
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o] Jom(e], 1999), ©
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Foaming of Albumen

Weeks of lavers

[Fig. 1] Foaming of Albumen by different ages of layers

¢ Means with different superscript within a column are significantly different(p<0.05)
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5. AlZh H¥9 ReEat RAMYE

dge fERAZA A BRAHS PAA 4BHAL APANE A§S FHo
= A

(Mizutani et al., 1984), Pka =9} 2|3} Fo] AFAZFo] a2 F3A=E B AEHA
ATHel, 199). Abed FHol] we 2FE AT 3o F3tgd fF3PEE 3383 Ad=

Table 4° YeRdH v} 2k

[Table 4] EAI and ESI of eggs york by different ages of layers

Group Emulsifying activity index (EAI) Emulsion stability index (ESI)

(week) A ('/g) (min)
1 (20 to 24) 9 40.34+3.14% 15.96+2.71%
2 (26 to 30) 9 37.50+4.60° 10.36+2.22°
3 (32 to 36) 9 47.47+2.86" 24.02+7.90°
4 (38 to 42) 9 51.58+1.56" 18.366.83"
5 (44 to 48) 9 39.63+2.97¢ 13.06+4.71"
6 (50 to 54) 9 42.90+1.97° 18.03+5.49
7 (56 to 58) 6 48.44+2.78" 18.71+11.08"

@9 Means with different superscript within a column are significantly different (p<0.05)
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[Table 5] Textural characteristics of albumen gel by different ages of layers

Group Hardness Cohesiveness Gumminess Chewiness Resilience
(week) (8) (g/sec)
1 24 281.83+17.93° 0.72+0.01¢ 203.66+13.69" 195.00+14.04" 0.37+0.02¢
2 24 263.53+13.13° 0.74+0.02" 193.71£9.07° 184.32+9.31° 0.40+0.02"
3 24 220.71+12.49° 0.75+0.01° 164.68+11.27™ 158.10+10.36™ 0.42+0.04°
4 24 212.49+10.88% 0.72+0.01¢ 153.60+8.18% 147.06+7.89% 0.38+0.02"
5 24 242.03+21.92° 0.73+0.01° 168.17+15.20° 160.08+15.73" 0.40+0.01°
6 24 194.78+48.731 0.74+0.00° 143.27+34.27¢ 137.13+32.45¢ 0.38+0.02"
7 16  201.37+80.26™ 0.80+0.03° 158.88+58.68° 153.01+55.92" 0.49+0.02°
@9 Means with different superscript within a column are significantly different (p<0.05)
7. Ak FP0|| WE HREEFH 0|3 2, &4E, 20 U H|F
2 Fgo] mE ARS ol gite] Axg AAFEAclAe A, &AL, 2, wAF
2 vlFS 5433 A3= E Table 63 Table 70 AA| 5t

[Table 6] Weight and baking loss of angel food cakes by different ages of layers
Group N Weight Baking loss
(week) (8 (%)

1 15 43.01+1.42° 14.42+2.29°
2 15 43.28+0.27°¢ 13.55+0.52%°
3 15 43.77+0.64° 12.69+1.27°
4 15 44.77+0.78° 10.57+1.56°
5 15 43.34+0.79° 13.87+1.42°
6 15 43.83+0.51™ 12.52+1.08"
7 10 44.43+0.44™° 11.19+0.86°

a4 Means with different superscript within a column are significantly different(p<0.05)

ul g3l s Fdo] AA FHF-Hil(Lee 5, 2002), H7HA
of o= FZo] WM} (Oldham et al., 2000). Cunningham 3 (1960) <]
° HEAS W o] dAA Y 7FH A
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(g/mL)
0.35+0.28°
0.48+0.24°
0.45£0.09°
0.44+0.05™
0.41+0.80°
0.48+0.24°
0.41+0.87°

o

AR (p<0.05), 2+

Specific Gravity of batter
S

PN
T

1

kel
=

Volume
(mL)

122.50+16.20
125.56+5.83
122.22+12.53
127.78+45.65
124.50+11.66
120.56+12.11
116.67+15.71
ol &l

i

0|
pul

9/]

o

i

(mL/g)

2.85+0.47
2.89+0.14
2.79+0.30
2.85+0.99
2.87+0.30
2.75+0.26
2.63+0.38
HAl

Specific volume
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(week)

[Table 7] Specific gravity of cake batter and specific volme of angel food cakes by different
Group

12514 035 g/mLE 7} AAx, 2253 7250 47t 048 g/mLE 7 A XA}

@9 Means with different superscript within a column are significantly different (p<0.05)
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FAdsts E4 st sy FAeE AdTE dESAd e ELPH #e
AASART7E fFoHeR =4 ystern, & 3 dRES fFoAFd A7t /T
Foe Y dEST i wE2 va Ay FrizEFol Fr|xFol HlE
HAEY S0 ooz Bkt AWRbEs F7EFe A9 X737 Zole HolA
@, A7IEFS A5 A7l LTS AdFo] sl vs) fojHe=
e A¥e BAT(p0.05). AE H JtesY S AU 3 AAF7Z3 we
L* (B E)T a*gi(BAE)0] HeT2 Zol7h 1%lT, brai(HAE)E A% 793 Ae73t
roA8%l zfolE Btk ZZZF2 hardness?t @ 7|EAOAA Al Ko sisSA ol Bl

AZNEZ =93, springinesst 71 EZoNA 4F Aol SFEFHE Tl FoHom
=2 e UEiY.  #edAe S48, g5 2 dxEs AdSAZ T ARV
Z7teol Wt folFer e ARE BHAp<0.05). FrldMe AF 14daE 550l
8RR AASH T FIHORE w2 AAE HATHp0.05). FFH7sEAE 2717t
ot slEsAE T = AFHE RHolu v EF FUIE AASIH 12Ad ¥s ¥
qEesor Axd FAS d& 4P AA= gAHe=Z Y Aok v

AN, F ¢
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Keyword : Smoked Duck meat, Fresh, Frozen-thawed, Nitrite, TBARS, Meat color, Quality



L8 arle 7tEse 3 FROIAN Hav|9} T4 JisAte] MASHT HAg e 717 ¢
AAA] FAo] vt HA 7|9} vzt 545 7HAAL dew A otu|eihs FHEE
FAo MRS FFEE AFo dHA JvHKang et al,2006; Ku et al,2013). Tl &

e SHge g9y ZAAY FH2EHE o] Ba R oR Jdey QI WA
ARAEZRE FHT FES QAVIE 93 UTHLiu et al, 2012). 7 224k ES 913 A<
WS A 20129 7E FHOY 5 T 7URoE HERSIY o, 4k AL
T 27 AFgHlFe] 65%°) sTE HAEE HoFH 7S o FATHMAFRA, 2012). o] gt
AFAA A A 20120 FHFAAFR SAAR W2 109 &Hl o] 2000
09 kgollAl 2012'd 34 kgo® oF 4uj7}ek Z7}8lQa, % AMFgw 3] Frlstd
2022301 38 kgl 2 Z718 Ao g o AFalal JTHKREL 2014). =3 Q2]17] 554 =4

e
5N

(2012)55 &3 A, fF, LHldEA A

[En
42 FHAZ FE
HAHE G oS B 2 A
2 22 B9 AFS PAHEA 2 o Z7KsHnh A 20004 o] F =
e my] 2ul7h Fsha QEAgST TRl ke BRYC] AL Zud)

HAth oo JAlM= Ear] A5 Z71H HER} 759 23S s gFd

gue FAoAE Ausa vt

WEe R AF JYPRY FFl wol WAR FHow Ry 4% 2L
A3 ATk ole @ FAE A7) s UV-Filter AHS, #7129 71EA5S 37t
s 59 wgel AAHU ols)h ol e AFFET FASEN AgH A
orel MM Slskel SAE TGFH WATE sfse] AT ARANE ARA7] A%
SR AT ool FA A B AN oldFu K7 4717 BEs
A7) Asted GAF F R AP g} B o] AR HERF FWNH £
49 F Az g% FRe] Pk, 4G A} A7 HRF @R 2D S 934
HEQWG olet §7), B, 227 5o PR QD (Park e al,2010), BAE S
W @At @7 F9 phenol Aol AEA FIE AP FA £ FHo]
stel Gatalgat FUIYBAYS AV (Toth o al, 1984), A FAEL Azse BN
A2%2 AAHD VAR 53] 4357 4F oA, AAA A oAA, TV 2
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AWk B4, §4, F5, AGAHE(TBARS), 247, #sd e AY+4E AEE
polyethylene ¥7gA|o| @7|E743E $ ofo]zutro)] Yl FU HAAYRE o]Fsto] WA A
(2£2C)stiA ded= 4
B dATdMe FrHE ez Adses Axd A 1271 YEA

|

A}
o
Azg EAK] hA FT5, APAAE, pH, {4, 257 2 Ad

24 2 E LESoE Axd FALYFY & AL W AdSY A L=
T o rtEAe FAE SAsY A8 AFY AT FAS vlusg o, ey Ay
& gaﬂ—é—@}fﬂ A, sleFe FA 2 FAH AFY HF FAE S5 =7
T (%)= YERH AT
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0 HE
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5 oeleae AME S3e 9A A A

A 5‘3 of g g ke TYRHE AR
=74 7](TorryFreshness Meter, Distell, Scotland)® ZA3t3 1 2H2te] SAHHLS 7} 7I&5<
33 SA3 HEiks ol &3
Uurye 27

=

e AO.ACH®1995) <9sted A3t
S FEYFS 15T Zd7tE dxrel 9t A, 280 d e Kjeldahl™
(VAPO45, Gerhardt Ltd., Idar-Oberstein, Germany)ell W&}t SAstAT AW T
Soxhlet extraction system(TT 12/A, Gerhardt Ltd., Idar-Oberstein, Germany)< ©]-8-3}<
SA4stR o 2379 ke 550TAA A 3|siyol ol A& stoh

{ r-{u:

FALYKY S8, A, wud, 5%
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Of
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gk 2ol odE 573

FALLYS AR 5 gol EdH 2¥4(085% NaCl) 45 mlS H7Iste] 108) 34 F
Bag Mixer®(Modoel400,Interscience,France) S A}-&3to] 308 S<¢t FAsAch TAHe
10% Aoz 3|5t 3| HE plate count agar (PCA, Difco Laboratories, Detroit,
M, USA)ol = sttt mAES] S22 HF3Hd viPHOE 37Tl A 48A17F v k&
< Ags A st log CFU/go 2 YERY AT

XNEMHE 573

FALYFY AF T AHMHEE FA87] 98] 2-thiobarbituric acid reactive
substances(TBARS) #< =439t AR 3goll /T IS B2 F 72% butylated
hydroxyl toluene(Sigma-Aldrich, USA) 0.05m¢E F7}ste] & 7](T25 basic, IKA GmbH &
Co. KG, Germany)E ©o]&3] #Z(1,130 g 13)A7 F #2d 1w FH3lo
2-thiobarbituric acid (TBA)<%} trichloroacetic acid (TCA) &3-84(20 mM TBA in 15% TCA)
2l ERSIAT. EFAS 3087 0CTY FFxolA 7L & 1083 ¥Zsd
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2,090 g= 207F YA F AedE FH3 FEEEA (DU®530, BechmanInstrumentsInc.,
USA)E ©]83}9 532nmolA &35 SA3ATH A 24 E+= mg malondialdehyde/
kg sample® 3EA| 3}

FALEE AA wua 2§ AL AR (Colorimeter, CM-3500d, Minolta,
Japan)= °l&3ste] CIE L*(WE), a*(AAE) B b (EAR)Hes AU 23a2
Spectra Magic Software (Minolta, Japan)Z A}& 43} Zt Alge & 2XE =
st O [igte HS ARG R A
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TALYF AdEy 23T SAHE A 7Y Z7E -GS A FSI T2 am
=] Z27F #247](Model A-XT2, Stable micro systems,

Zd(Warner Bratzler Blade)s &3 & 479 20

0>

—

(firmness) ¢} A& (work of shear)S YEH AT A5 AT +4 24
2 7](Model A-XT2, Stable micro systems, Surrey, UK)o| 70 mm probes 7“3t
two bite testE F3 P H 71EAS 75% 4F 2L 2 mm/s9 test speed ZTHOZ
HAoH, FALYFY AT 5L ZA X (hardness), A (springiness), &

cohesiveness), % & 4 (chewiness), 734 (gumminess) 2 & & (resilience)S Y ENH
g

ox o o oY i
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FALYFE B WHE 2uA JEEYor BARAT A% 2 SAF BA
A ]
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w5 Al Ago] 24 29 1082 A 2
FAL 28 AAaQR, WS el TWE ARE Folg AABE olgsa AR
eE7l 2Ce 229 WAA 79 e A 272 Adsel BSEE o8 34
A7 BAE A4 Q8E FA6 gol B AagelA AL, 08 A=W
o1g3tel A, B, TV, %, A= L FFA /5ES PrrshAh

pH 5382 1 g 9 A8 9 mLY S/FFTE H7Ig & dA7](T25 basic, IKA GmbH
& Co. KG, Germany)E ©]83led 1,130 x g2 183 #&S 3 & X (No. 4 filter paper,
Whatman)E ©]&3le o7stdon, odS pH meter(SevenEasy, Mettler-Toledo,
Korea)Z 7433t
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2 A7 B 5 T & 9 AR SAHS AT 309 SARE BT o] 8eda
a9 BAES Ay sukE AFEE FE ol AASs o8 FAEAES
Tyt FA A2 SAS program(ver. 9.3, SAS Institute Inc.)®] general linear

model procedures ©]-& One-way ANOVAE AHAstH o™ SAH3 He F94 AAHLS

Tukey®] T} 24WS A8aho] 3718151 TH(p<0.05).
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He] 7l & L AAE =4 AF}E Table 19 YeRt Utk A4 2 al5d egso=
Az FTAAEFY &S AT 27 ¥55FY AsHAFAAN =dddo e F&
A7t ARFANE Bt AT HEAF FEole FYHQ AolE HolA skt
A7 A5FY AR das AAdSH dF5 F e sy EYVEH@] Fo3d
2}o]E Holal 911, Sung T(2012)°] 27 7155 EYUEES o] &3 71AZ HAHol
7bestttal stgledl, # AN E ¥E §F dleso] AdFe Bls foHoE ve
ANE BAt

UutdE 5%

AOACH g3l dojxl X+ FA 985l digt 7, =AY 5 IutdE 43
=4 A3+ Table 20 YelY Sth A7 9859 s 43 2= FoZ2 o]zt
UEREA] %L, Lee 5(2007)0] AAIgE 22 7F&E4Ao AdwbAdRE 427 Hl=3h

A2 Fo= 7~9 log cfu/g FE2 P& At oleE A zE-ol

22X 7S AT 73%5 dAstE 2 TPC 93 *‘%«1 o 4?‘4 = 7%11?‘q 71
olyetal X Tth(Lee et al, 1991, Lim et al., 2010). A7 7|7t wE AHd53 55

Az FAE It 2714 v8E 54 dabe Table 30 YehY ok 27] ARt
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B A% GERE TASAKAH BAEFE Al ol AR S0 fUHow
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Ege] 144A7HA] vAEo]l = =

Hola lom A7 ¢ A5 Zolo mE FoH<Ql '}OPE fle= Aoz ‘)rE}k}‘jr.
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SAFY Atuo] wE TBARSS AL A<l A
TBARS 3#e SAF] AHAEE Hrlele X ¥7F DoHKim and Choi, 2007). xﬂ; 7] ﬁoﬂ
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A5 AARAFAN 72N feH o2 ARG AFHA T Aol 70
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nm A0l AERADT Ml ARGl FABEE FOReE e AT

Hola gt Kim 5(2007)= FAe TBARSZol 7LxbellM 7 =41 YEbsaL 14,
2193l = Frade AFSE HAou 28R = 7R} v
=H, & A= ole}t vz AFS BHAJAARE 8Ll M = st
o9& A= Benjakul Z} Bauer(2001)2] W& % 3]sl <
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gwel Belx AE WA 2o Aol M AP
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Aie GAED AT XHUVJ % TBARSH] fhashe Aol A Absfi opyz}
AFe AddFT AdRY, Ay FEAF Sl st TBARSHC] & W
(Lee and Cho, 1995), FAA] o83k ]2 B B Aol FFSs we AR o3 9%
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A WMske AFe A, 949 F29 WgE HoFe HEga @ 5 glti(Hong e
al, 2003). BAEH FAL opANAY TR AL SR FAFS] LT oM AE
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7 A4 9 gAY $434 AFE Table 5, 69 Ve St L*ﬂ(%‘E)% A4
2 7tES9 FA0] 7] RN A 7R F Ay FolA EF wErE Ao
ATzt ztole A, FVERANNE ARGTVIZEHE k3 FUte Faste AFS
o F9F2 zolE HolA = ZUth a*@(ANE)S 7] EZNA A 7R

T AT BT Hgstd oy Azt Aole fla, VxRN gEASAE AR
ZIZPA R o7t FUket Traste AEFS BYAoU YA AolE HolX e i,
7hEA FAE 4Rt AAdE ATt lssAE Tl v fFHeR Ee s
BRI, 2 oY A datell= F Aggtel Y38 ztol7F itk b*E(FHE)S>
AR mEt A 7Rkl At F9H zolE BAn A S Ae A%
7|1Zto] F71gel wEl FUIEAFNME Y24 AolE UEA FRoy, TtEAdY s
ARASHYTFY A5 ARZ7IZE wet fFoHo g Frtet HAE vhEste A¥S Hid
Kim 5(2007) smoked ham& < 4ColA WA AFsAS wf A 7|3te] S7MEF=
17

HEsk dwdes FolRAAT & WaE wold gtk sAck ¥ 49
71200l mek efke] Wk AAR Frel el Aol g ol ER

=9
717k AgrE AT Aoz ddsioy dAutxos 2 WIS HolX gk, 34
Ex oAl HEE Holx= k. wEbd Al A4 B2 Ulede] S42 955
R ARGz & FFS WA B AoE AlRHTH

+ Table 79| YEY At
el ZQl 1}017} RN
A3E YERH A TH(p<0.05).

2 FAewse Antd 247 2429
h o

ardnessl: Xﬂﬂ z7] 948

£

NN

S oogh o [N
\d

’\J"‘_%O] B o%ﬂﬂ:ﬁoﬂ H] 3] Xﬂ% ]Jei T2 7§JJrE e AL,
reldoz =2 AHPE HY(p<0.05). Springinessv= ZZHHo| uz}
b A7 wet {FYZ Q] AolE HolAv oy FIIEZANA 4FH}o|

Fo] AAdSAH T Hl&] FFHoR T FHE YEAAY. cohesiveness 2
chewinesst EA®WR o wet 2273 A 713l whe} 72 2Ql 2po]& HolA| sk
Gumminess= F7|XEF oA 3450l AdF0] s sAeTtol vl FoFoz =&
A3E HYI1(p<0.05), Resiliencer= EZZARH | wel ekghe] zpo]lE Ho|u} X AF7|7hd
wel FoAHQd ZpolE AA BolA= &3hth Dzudie and Okubanjo(1999)= HEHY A=
AE&H dHdE F= FUHE ByE B AF FEY FEFol FUetH AT 3=
Aag 77t a8 da 393, Kang 520060 22]a17] 7h&ESddA Wessls A +7)
A vl 2 Ao|rt gol Aerbt =& 23E BRIt stk B dFoNE

227 PudA Adg] el ABEALTA A e
989 $92 59 Begn dws) AdE Ao Audd



A% 7170 e FAlesY AT dsdie 4, oA, 9%, T, 94
71555 Z43AaL AF<= Table 8ol Yeht ok S AHd{H 2 F7F 27 7]7bl
et SAgtel VRIS Y slEsA T HE foHem 2e AnE Bt
(pR0.05). BF4Y d=e EE AgTedd AR 14dated #Haste A4S BAou
A=) sl s ATl vle] fFolF ez v Aais HAT(p<0.05). Fr= s50l
AAgA Tl Bl A7zl wet fFelAow w2 AFS Holuy 28Ul S
A7 FodowE & ARE HolH(p<0.05), THH7IEZ=NM= A7 e}
e AYTrt AAHeZ Ee AFS Hola JYth. Park F(2010)2 Fojir7]

H FA A3 Ao vs) #sHeR 5 AHE

EN7)E GA - D A= Ao

BAYa sty Krause(1976)

=ES "HE" AYA gEds AT AT
2 dFdAMe #sH77E AAHCRE e g Ees AgFUt #SFHoE F2
ARE RYed olt— AA -4 2 HEY #BFS A =247, dEd 2 TEH
71Z350] S48 Zyz AdEHAnt ol Table 12014 B o] AASA 29 12970 €
YsF des AgFdxde dxe e ol wsheu, FHek FHH VIEEVE
AAEAGFAA Fo)HeRE & S ioﬂ‘jr(p<005)

e <

2 A7e adddA FEHI e FTALZFY d5S5 AHFHA wE A7
FAWUIGE 4 stz s FALY AFE dEFdd W Euy g2 AdS
AYT7E ooz A4 uston, AgrE a8 2 RS 7Y A7t /it
THare A 79NN T M%HMW LL% Apolol] W folF Rl ztole fl
on, 74 857 3

i}O]E Holx] eFkal, b*%k(@"—ﬂlw:—)% A7 7AAp ATt
Z1E7FA A AAFA g F7E A7l S7he wEt Skt
E‘}i‘i‘r. Z A7+ hardness?} 7| A& NA AlXSo] siE Trxia
=2 AHE B3, springinessv @ 7|EZF A 47}l 3)F
o] /ﬂ’ﬂ%ﬂﬁl—?ﬂ] HI3] fodo=z =& 7S YEAT. cohesiveness, chewiness,
el wel APt oA ZolE HolA] Ut Is A 54,
oE4 3‘3 AZ7F AlAd 5ol 3H%%—ﬁa:r“’ﬂ H3 ooz we ARE HIAH
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Figure Caption

[Table 1] Yield and freshness of smoked duck breast meat

Yield(%) Freshness
Post-thaw Post-smoking Torrymeter value
F - 80.57 11.15
T 92.45 81.44 0.74
SEM' 0.362 0.395 0.257

UStandard errors of the mean

[Table 2] Proximate composition of smoked duck breast meat

Moisture Crude fat Crude protein Ash
F 77.03 0.81 20.64 1.05
T 77.22 0.65 20.49 0.91
SEM' 0.344 0.080 0.311 0.015

'Standard errors of the mean

[Table 3] Total aerobic bacterial number (Log CFU/g) of smoked duck breast meat

Storage (d)

Treatment 0 7 14 21 28 SEM
AF 5.83Y 7.18%% - . 0.137
AT 5.67¢ 6.762°% - - 0.211
VF - 6.07°Y 6.97% 6.49"Y 6.92% 0.113
VT - 5.37°" 6.99% 6.61% 6.96" 0.182
SEM' 0.134 0.231 0.105 0.131 0.046

'Standard errors of the mean
"“Values with different letters within the same column differ significantly (p<0.05).
*YValues with different letters within the same row differ significantly (p<0.05).



[Table 4] TBARS values (mg malondialdehyde/kg meat) of smoked

duck breast meat

Storage (d)

7 14

21

28

Treatment SEM
AF 0.67" 0.81% - - - 0.027
AT 0.83 0.83 - - - 0.046
VF - 0.76* 0.55" 0.47° 0.45* 0.018
VT - 0.82% 0.67°" 0.57""* 0.54%* 0.027
SEM 0.502 0.023 0.023 0.028 0.011
'Standard errors of the mean
**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).
[Table 5] Skin color of smoked duck breast meat

Storage (d)

Treatment SEM
0 7 14 21 28

L - value
AF 48.75" 51.54" - - - 0.605
AT 47.67" 53.29% - - - 1.172
VFE - 54.11 52.33 55.07 54.31 0.737
VT - 52.92 53.43 55.26 54.25 0.994
SEM 0.927 0.929 0.357 1.298 0.636

a - value
AF 13.56 12.14 - - - 0.538
AT 12.43 10.90 - - - 0.833
VFE - 11.46 13.78 12.79 12.77 0.593
VT - 12.60 12.88 13.70 13.31 0.670
SEM 0.732 0.677 0.403 0.744 0.645

b - value
AF 25.74 27.03% - - - 0.450
AT 25.00 25.81° - - - 0.513
VF - 28.20° 29.33 28.83 28.97 0.586
VT - 27.94%° 28.76 28.75 28.77 0.501
SEM 0.520 0.517 0.544 0.580 0.306

'Standard errors of the mean
*®Values with different letters within the same column differ significantly (p<0.05).
*YValues with different letters within the same row differ significantly (p<0.05).
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[Table 6] Meat color of smoked duck breast meat

Storage (d)

Treatment 0 7 14 21 28 SEM

L - value
AF 62.09%% 56.50" - - - 1.110
AT 59.32°Y 57.28% - - - 0.555
VF - 58.69 60.30 59.92 58.41 1.315
VT - 58.66 59.19 59.75 59.76 0.697
SEM 0.773 0.759 0.962 1.101 1.442

a - value
AF 10.01 11.14 - . - 0.700
AT 11.80 12.22 - - - 0.280
VF - 11.25™ 9.18"Y 11.52% 11.48% 0.559
VT - 11.69 11.48° 11.64 11.84 0.334
SEM 0.623 0.360 0.394 0.532 0.576

b - value
AF 13.37 13.31° - - - 0.602
AT 12.38 12.02° - . - 0.189
VF - 12.27°%Y 14.15% 11.95" 12.69*Y 0.438
VT - 12.03° 12.62 12.15 12.63 0.180
SEM 0.557 0.261 0.519 0.144 0.331

'Standard errors of the mean
“®Values with different letters within the same column differ significantly (p<0.05).
*YValues with different letters within the same row differ significantly (p<0.05).



[Table 7] Texture properties of smoked duck breast meat

Storage (d)

0 7 14 21 28 SEM
AF 18.63"  24.24™ - - - 1.570
AT 2094  18.80° - - - 0.952
Hardness VF - 20.83° 2376 2449  24.67° 1.144
VT - 1952  19.86  19.95°  18.72° 1.322
SEM 1.060 1206 1816 1225  0.600
AF 0.54 0.47 - - - 0.034
AT 0.45" 0.55" - - - 0.023
Springiness  VF - 0.47 0.41 0.45 0.44° 0.022
VT - 0.51 0.50 0.56 0.58° 0.049
SEM 0.035  0.027 0049 0037 0035
AF 0.43 0.42 - - - 0.020
AT 0.46 0.44 - - - 0.018
COhe;gvene VF - 0.45 0.44 0.43 0.45 0.012
VT - 0.43 0.45 0.43 0.46 0.012
SEM 0.018  0.017 0.015  0.008  0.008
AF 7.93 10.24 - - - 1.000
AT 9.52 8.23 - - - 0.649
Gumminess VF - 9.32 10.50 10.65° 11.00° 0.516
VT - 8.39 8.82 8.56° 8.61° 0.508
SEM 0753  0.690  0.645 0546  0.388
AF 4.37 4.90 - - - 0.722
AT 4.24 4.89 - - - 0.304
Chewiness VF - 4.38 4.33 4.80 4.88 0.338
VT - 4.30 4.61 4.86 5.00 0.628
SEM 0584 0438  0.673 0500 0452
AF 0.13° 0.15 - - - 0.009
AT 0.16° 0.15 - - - 0.008
Resilience VF - 0.16 0.16 0.15° 0.15 0.006
VT - 0.14 0.14 0.13° 0.14 0.007
SEM 0.007  0.008  0.008  0.005  0.005

'Standard errors of the mean
**Values with different letters within the same column differ significantly (p<0.05).

*YValues with different letters within the same row differ significantly (p<0.05).



[Table 8] Sensory properties of smoked duck breast meat

Sensory Storage (d)
luati
evaluation 0 14 28 SEM
F 2.44°Y 2.73P%Y 3.05°% 0.111
Color T 3.25%¢ 3.74%% 3.48°%Y 0.081
SEM 0.102 0.091 0.098
F 2.92°%Y 2.56°Y 2.95°% 0.117
Juiciness T 3.46™ 2.99%" 3.33°Y 0.118
SEM 0.143 0.102 0.107
F 3.05°% 2.66°Y 3.27°% 0.102
Tenderness T 416~ 3.60™" 3.90™Y 0.101
SEM 0.110 0.103 0.089
F 3.51° 3.33° 3.62° 0.098
Flavor T 3.81%% 3.547%Y 3.38°Y 0.097
SEM 0.106 0.094 0.093
F 3.02° 3.01° 3.38 0.112
AO"era“ T 3.35° 3.40° 3.46 0.102
cceptance
SEM 0.107 0.105 0.110

'Standard errors of the mean

**Values with different letters within the same column differ significantly (p<0.05).

*YValues with different letters within the same row differ significantly (p<0.05).
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[Table 9] Total aerobic bacterial number (Log CFU/g), TBARS values (mg malondialdehyde/kg
meat), and pH of smoked duck breast meat

Treatment
SEM
F T
Total aerobic bacteria 6.65 6.34 0.297
TBARS value 0.85 0.83 0.024
pH 6.41 6.42 0.034
'Standard errors of the mean

[Table 10] Meat color of smoked duck breast meat

Treatment
F T SEM
L - value 56.41 58.10 1.196
a - value 12.06° 10.95° 0.251
b - value 12.25 12.84 0.346

'Standard errors of the mean
*®Values with different letters within the same row differ significantly (p<0.05).



[Table 11] Shear force and texture properties of smoked duck breast meat

Treatment

F T SEM
Firmness  (N) 41.98 39.58 3.794
Work of Shear (N x sec) 405.09 371.40 46.439
Hardness  (Kg) 21.73 20.27 1.240
Springiness 0.53 0.56 0.033
Cohesiveness 0.45 0.42 0.011
Gumminess 9.67 8.54 0.664
Chewiness 5.20 4.78 0.614
Resilience 0.14 0.12 0.005

'Standard errors of the mean

[Table 12] Sensory properties of smoked duck breast meat

g 3 2 ls 3 ;%Iion Treatment SEM
F T

Color 3.19 3.29 0.081

Juiciness 2.96 2.97 0.100

Tenderness 3.36 3.71° 0.107

Flavor 3.61° 3.26° 0.098

Overall Acceptance 3.43° 313 0.097

'Standard errors of the mean
**Values with different letters within the same row differ significantly (p<0.05).
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