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Effect of Sawdust—Bedded Thickness in Floors of Hanwoo on
Meat Quality of M. Longissimus after Slaughter

Sun Moon Kang, Yeon Soo Park’, Ik Sun Lee, Tae Sil Kim, Panjono, and Sung Ki Lee*

Department of Animal Products and Food Science, Kangwon National University, Chuncheon 200-701, Korea
IGcmgwon Provincial Livestock Research Center, Hoengseong 225-830, Korea

Abstract

This study was carried out to investigate the effect of sawdust-bedded thickness in floors (SBTF) of Hanwoo on meat
quality of M. longissimus after slaughter. The 7 mon-aged bulls (22 heads) were housed in single sheds (3x8 m?/animal)
bedded with sawdust of 10, 15, and 20 cm thickness for 20 mon prior to slaughter. The M. longissimus from carcasses were
then stored at 4+0.2°C for 9 d. SBTF had no significant effect on carcass traits and pH, water-holding capacity, drip loss,
cooking loss, Warner-Bratzler shear force, aroma pattern with electronic nose, and sensory attributes of beef. The 20 cm
group had the highest crude fat and the lowest n6/n3 (p<0.05). At 9 d, the 10 cm group showed the highest total reducing
ability and the lowest TBARS content (p<0.05). During storage, the 10 and 20 cm groups had lower MetMb content, higher
OxyMb content, and redder meat color than the 15 cm group (p<0.05).

Key words : sawdust-bedded thickness, meat quality, Hanwoo
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AlStAT
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AMESE ¥ A=

TN HIAA S A 225(160.8£28.1 kg)E 7
U= F340A] AsTIA 27719 (547.7+33.0 key/HA] &
Aletitt. AE7e AR FRFAZE 10, 15 2 20
cmZ 2 PAKGx8 mh)ol) 27t 7, 7 2 8T HiX]
3t A|FS AAISKATE Al e AlE BFAEY) Bx A}

LEAE AFAAAH S

SAE

S5 E AESHEE =531 1000 2443 B¢
YT tF wEet] AL FHWM. longissimus) F-AE
B AYY AER o83t 4°C AHolA TX,
AAZZ 2 A AFHo T AAS T A=m|vke A
Faigich. 44 2§42 298 N8 247 8561 om
2 5x3x1 cmO. 2 A3l A4 Ze)ogal 9 (Oxygen
transmission rate = 35,273 cc/m®- 24 hr - atm, 0.01 mm thick-
ness, 3M Co., Korea)ol] A3} ch =372k TBARS &
FdE S48 A8 T4 1 e} HEE F-3ste] 2
F34E AEAE Z2]ol€dl XH¥W(LDPE cleanwrap zipper
bag, Cleanwrap Co., Ltd., Korea)ol] o] 4+0.2°C(CA-
G17DZ, LG Co., Korea)ol|X] 12¥ =< AAstH o, A
AR 0UE AAGT 71852 FEHARE A
Ev 2F3EAE 99-X|(6" Foodguard bag, Rollpack Co.,
Korea)ol] ZgE751a] 420.2°Co A 29 Bt 447 &
715 S AAEHETY

ERAH U Ak g

SAYHEAZF, SAEEA, AT, ST
2 $ASHE S5 3 BHE SATF AnE
o} g3k BABIGTH YUHIR TS AOAC(1995)
off oJsf AAJEAT. -2 105°C dry ovenoll 2}3F Akt
7Y, 2R diethyl etherdl]l 2J3F Soxhlet 54,
ZHAL- Kjeltec system(2200 Kjeltec Auto Distillation

Unit, Foss Tecator Co., Sweden)®ll 2|3+ micro-Kjeldahl®H,
Z 3| E-2 550°C 3i3}2 o) o3t A 3)3HE o] &3HA T

X|ghdh = |

Folch 5(1957)8] Wl 23] F=3F X2L AOAC
(1995)2] HhHol| o]&}| fatty acid methyl esters} A|Z]1 T
GC(Agilent 6890N, Agilent Technologies Co., USA)°l| ¢
3 EAstHo, Z}Zbe] fatty acid methyl ester standard
(Sigma-Aldrich Co., St. Louis, MO, USA)®]| retention time
3} Blaste] FeFstnt. oW GCo 4 2712 Table |
I 2.

pH 3 H3

pHE= A& 10 g} 7 100 mLE 78 YA MX-
2000, Brawn Co., Germany)ol] &3] £& 2HA|Z 30k &
A+ A3 U3 pH meter(SevenEasy pH, Mettler-Toledo
GmbH, Switzerland)E =33}t

X J~¥(water-holding capacity, WHC)< Hofmann %
(1982)9] A=|Y2PH | T3l AAIBFAT. F70e] plexi-
glass plate(11.5%5.0x0.8 cm) Aol &3EX|(No. 2, Whatman
International Ltd., England)E Y3 AJ43F A& 03 g&
A & FYT Fo g FE A 2o 58 <
3T}, ©]F digitizing area-line meter(Super PLANIX-0,
Tamaya Technics Inc., Japan)E ©]-83}c UF-9] A 5HZA
I FHAE St Hags dBES(%)E AEstET

CRILE 3 7L
=7k 9 719 7+2RE Honikel(1998)2] W ol 51

ANSAT SRETE A 3o THT 3FS) P2

Table 1. Analysis method of fatty acid composition using GC

Instrumentation

Inlet Split/splitless

Detector FID

Chromatographic  Agilent 6890N (Agilent Technologies Co.,

system USA)

Automatic sampler Agilent 7683 (Agilent Technologies Co.,
USA)

Column HP-Innowax (30 m lengthx0.32 mm

1dx0.25 um film thickness, Agilent Tech-
nologies Co., USA)

Experimental conditions GC/FID

Inlet temperature ~ 260°C
Injection volume 1 uL
Split ratio 10:1

Carrier He, 1 mL/min constant flow

150°C for 1 °C/min

150-200°C at 15 °C/min

200-250°C at 3 °C/min, 250°C for 5 min

280°C

Oven temperature

FID temperature
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Al Z71FA19] BE-E(%)E A=At 71aa=E 70-
90 g9} NEE AU Ze)olged AW (LDPE cleanwrap
zipper bag, Cleanwrap Co., Ltd, Korea)ol] 2¢] 85°C water
bath(OB-25E, Jeio Tech Co., Korea)ol|A] AR 7} 75°C
2 2 WA e o el Wk aC AL 3
3 5t SRS, ol 719F WA $39) $E A
8 Z71%A9) B2 A&

MEHE (WBSF)

7S 43 AEEE 44 1x1x1.5 cmE AE
3t T2 Warner-Bratzler shear bladeS A2} texture
analyser(TA-XTZi version 6.06, Stable Micro Systems Co.,
Ltd., UK)Z Z= (Warner-Bratzler shear force, WBSF)&
SAsIAN oM, blade?}t ZAf HEFo] HP3I=E Hd3)
A}, o) BEAZH-L load cell 25 kg, pretest speed 5.0
mm/sec, test speed 2.0 mm/sec, posttest speed 5.0 mm/sec

oo, EHE A= kgl 2 A&

ESEHH3(TRA) ® TBARS

F8-49 (total reducing ability, TRAYS Lee 5(1981)<]
WS g%t AAEIT 4, AR 2 g 25 mM
pipes buffer(pH 5.8) 10 mLE homogenizer(Ultra Turrax
T25 basic, Ika Werke GmbH & Co., Germany)= 13,500
rpmol X 102 B¢ FEEAT F2H 5 mLe 5 mM
potassium ferricyanide 2 mLE &3t & 1A]7F &< 9
X|3FA T} ©]% 0.5% ammonium sulfamate 0.1 mL, 0.5 M
lead acetate 0.2 mL, 20% trichloroacetic acid 5 mL ¥ =
77 02 mLE A2 2 Y31, 0.45 pm syringe filter=
A3 & 420 nmollA FFEE ZF(UV-mini-1240,
Shimadzu Co., Japan)3}T), HESFH o2 F3UEL | mM
potassium ferricyanide®] FBTolA Age] TR
FAE =3I

TBARS(2-thiobarbituric acid reactive substances)—
Sinnhuber®} Yu(1977)9] WS k7 =431 AAEHS
th AlEe] S3%E 532 nmellA] UV-vis spectrophotometer

(UV-mini-1240, Shimadzu Co., Japan)2 Z733}3th. TBARS

= A& 1 kg mg malonaldehyde(MA)E A=3)5T)

EMSM Ao g2

A8 EHe] MetMb 2 OxyMbe] %)y 473, 525,
572 2 730 nmol|A1e] WHARE-S- reflectospectrophotometer
(UV-2401PC, Shimadzu Co., Japan)Z Z4(Krzywicki,
1979)3F T3 WEAREE 2-log(% reflectance)® *H3H3}
Demos 5(1996)2] Hyol| wia} A=ttt =3 OxyMb
o 23t FA o] x#%Ql R-Diff. 3+ 630 2 580 nm
ofjx1e] HIALS-& W ZLOF 2FE(Strange et al., 1974)3}9
o A 029 ERSNL FFL 4°C QUM NRE

N B F719 =827 o S48

THEA

A|529] ¥HE8A1L- chroma meter(CR-400, Konica Minolta
Sensing, Inc., Japan)E& ©]&3} CIE L(lightness), a
(redness), b(yellowness) L C(chroma=[a’+b*]")E A3}
o™, Eagerman 5(1977)2] ®WHel| w2} F5-(total
color=[{L-a>}/b])& AFE3}IH ). o]u calibrate plate2]
illuminant C= Y=93.6, x=0.3134, y=0.31940]%]°H, *%
0¥e] TS UL T3 FUsA 4°C 44
oA A|ZE A7 B F7)0l 2RI oS3

MX}3 (Electronic nose)dll 2|8t £MF2o| &7|ufH

7 049 A8 1 g& 10 mL headspace vialol] €1l
PTFE/rubber septa} aluminium cap. @ WH3 T}&
autosampler(HS 100, Alpha MOS Co., Toulouse, France)
o 93] 40, 500 ipmC.E WHISFAA 600k B2 714
BS F=319 ). Headspace 7F~E autosampler®] syringe
45°C)% 2.5 mL2 B2 % 12719 metal oxide AXE W]
A3 AALF(FOX 3000, Alpha MOS Co., Toulouse, France)
o FU3}H o™, carrier gas®} flowe= air/150 mLo|AT}.
#+2% AI}+= principal component analysis(PCA, Alpha
soft version 8.01 software, Alpha MOS Co., Toulouse,

France)ol| &J8f} 2|3ttt

MM 3 7tgd|e BErsHAl

045 B slage) Bl 1099 296 o8] 4
NE. A48 A5 A 0ol ERGA 544 A
22 o83l §4, SUALE 2 FUH /15ES =
e, 71a%el A %, Ful, 27, gEA 3
F97 7155E 2T BN FEE 0l
o3 AAjElR o, «olF FErh(very good)"E 93, “olF
L TH(very bad)’E 1322 APt 7185 s A

T 1.5x2.5%0.5 cmE H@g & 7198 AR X (RE-
2550, Samsung Co., Korea)& A|5.2] <A 1E¥ nlo)
2 5t F 28 B}t JHEsi o U)o} ARLex
= BT 78°Co|AT}.

SAIAZ|

B 23S B3 &L Avk= SAS(1999) program®] General
Linear Model procedure®] &]&)] EAHEAS AA|gE &
Duncan's multiple range test= A X}lol& HE3sIH T

3 ¥ uF

EHAN, 712 ST L XL =4
904} ulee] BRTAVL SANE B 549 AR
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Ao W G232 )7} Holx] ggrom, He)FEe]
2 9 SZ5FS BT FYIA 1A Vel 4
o] UwkAE ek (Table 2)2 A ERA, Eu5A7t 27}
o) whe} 317l i ke 7HAEE 20 emZ} 10 om
ot FolFo g v e th(p<0.05). ZAW e
SFHFAZE S74l et 718t 20 et ERX Rl E
Hot #oRos =4 Yepth(p<0.05). 3FA|vF 2wl
2 23 FElXe AElTEtel fFlFA zolrt
EhiA) eisith =3 S4l9) pH, B4Y, =yzka k)
2 2 AggeME HETFEded 1938 Ze)7) o
ERA] g8)t}. webA] AollA] HeksE ARS-EAS AlFA
71 AP e S7RA 7 pH, BE B 227
QS vX]RA] E3H9T}E Gottardo 5(2004)2 o] 2
G-ARE SH OB SAMAM ARG & TAe FEE
Hag A3, pH, 71E87E 9 AgE ] o|rt giditka
HU3l5 0™, Lowe 5 (200D T3 A, 1 wE
2 &Y o|Bd W2 §F BuAIZAA X7t itk
B3 v} vt o)83 RuEe A} FUsHA 2 A
PoAM= ASZZC] A7y pH, B4 € AdHd
A G FA Esa Arsdh

A kAt Z2A(Table 3)2 A B H, C14:0-C22:6n3, SFA,
MUFA % PUFALZ {27 ol 940 A}ol7} e}
LR 249ko ) ngm3E 20 c’t 43322 10 2 15 ¢cm
9] 562 2 57980 §-oA0 2 A LEPGTHp<0.05).

HQJISL Ao n6m3L /12 ALY AER &
g 1012 AFH3E T QO™ (Baton et al., 1996), E3], n3

e K

S n6R} AA AFHE YTHAro ef al., 1998). ©|=Z %)
&) el Heke] M o] FokRIal 3o (Carleton
et al., 1991), AIINES] 7L M= Ao} n6m3
£ 4/1-5/12 A AoF St Department of Health, 1994).
w}2bA n6m30] 7P BRI A% AT &F 20 em7} Q)
2] A7k Buk ldhH, WA H37]9] ném3e] 7+
4319 tHE Realini $(2004)9] X182 w|Fo| Hol HHL
3 ARSZZ0] #3719 n6m3E AT ALR "

X[dhibsl R B A A BHEO| Het

Z8-A (Table 4y A7 B 15 E 20 cm7} 10
cm¥ch ] ZHAsk 2 9dAel] 15 # 20 e}
olF o 7 A UERTHp<0.05). o]o W} TBARS(Table
4= AR B9 15 2 20 e/} 10 cmic) wE] =
71kRd. &3], A% 6dAel 15 cm7b 10 ecmBr F-9
o7 =A JERFOH (p<0.05), 9LAANE= 15 Z 20 cm
7} A2 FA VERITHp<0.05). WERA o] AdE
=3} 15 2 20 cm®] A AHEFEA0] 10 emRT; B
AL & 5 ow, ol AT Fu|, A2, Y L ¢
AR A3yt g dojd 4 UTe AE Yrstt
(Buckley et al., 1995). Lee 5(2008)2 W2 W3] A}
A FE AMSA 3718 HAF TBARSSF POVZL
APk Buslges), ole B ARSEAC] 1
719] Au AkeEAg S SV RS Yr|gitt, &)
Ak B Agdao]|x 10 cmE T HLFSE 15 % 20 cm®
FRFANA ASA] S5 A AsREg o] WA
Ueh) Hdsid Zaele AR AT

Table 2. Effect of sawdust-bedded thickness in floors of Hanwoo on carcass and technological quality traits of M. longissimus

Sawdust-bedded thickness (cm)

Trait
10 15 20
Carcass trait
Carcass weight (kg) 337.1£13.6 320.3+24.0 315.9+26.8
Backfat thickness (mm) 34+ 1.0 2.9+ 0.7 3.1+ 0.8
Ribeye area (cm?) 79.7+ 3.5 77.0+ 3.6 76.3+ 3.8
Yield grade” 3.0+ 0.0 3.0+ 0.0 3.0 0.0
Carcass quality grade® 1.0+ 0.0 1.0+ 0.0 1.0+ 0.0
Proximate composition (%)
Moisture 75.18+ 0.86° 74.99+ 1.72% 74.25+ 0.86"
Crude fat 3.37+ 0.93° 3.55+ 1.72° 4.56+ 1.14°
Crude protein 21.01x Q.68 20.70+ 048 20.56x 1.02
Crude ash | 0.98+ 0.07 0.97+ 0.03 0.91x 0.06
pH - 5.52+ 0.13 5.41+ 0.06 5.46x 0.08
WHC (%) 36.08+ 3.21 35.96x 2.44 35.04+ 3.29
Drip loss (%) | 3.12+ 0.88 3.45+ 0.51 415+ 1.17
Cooking loss (%) 38.56+ 0.91 38.71+ 1.20 38.83x 1.41
WBSF (kg) 3.40+ 0.64 3.29+ 0.80 3.38+ 0.75

*“Means+SD in same row with different superscripts are significantly different (p<0.05).

D A grade=3, B grade=2, and C grade=1.
2 1** grade=S5, 1* grade=4, 1 grade=3, 2 grade=2, and 3 grade=1.
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Table 3. Effect of sawdust-bedded thickness in floors of Hanwoo on fatty acid composition (%) of M. longissimus

Sawdust-bedded thickness (cm)

Trait
10 15 20

C14:0 (Myristic acid) 3.94+0.42 4.05+0.50 4.16x0.46
C16:0 (Palmitic acid) 31.13x£1.18 31.84+1.05 31.70+£0.99
C16:1n7 (Palmitoleic acid) 0.64+0.06 0.72+0.14 - 0.76x0.13
C18:0 (Stearic acid) 19.92+2.16 18.91+4.27 17.86+2.97
C18:1n9 (Oleic acid) 41.58+1.75 41.12+5.13 42.98+3.76
C18:2n6 (Linoleic acid) 0.46+0.07 0.50+0.11 0.45+0.17
C18:3n3 (Linolenic acid) 0.21+0.03 0.22+0.06 0.25+0.10
C20:1n9 (Eicosenoic acid) - 0.29+0.03 0.27+0.05 0.29+0.05
C20:4n6 (Arachidonic acid) 1.63+0.30 2.10+1.13 1.35+0.71
C20:5n3 (EPA) 0.11+0.01 0.15+0.08 0.10+0.05
C22:4n6 (DTA) 0.04+0.01 0.04+0.02 0.02+0.01
C22:6n3 (DHA) 0.06+0.02 0.07+0.03 0.05+0.02
SFAY 54.99+1.65 54.80+3.86 53.73+3.25
UFA? 45.01+1.65 45.20+3.86 46.27¥_+3.25
MUFA?Y 42.51+1.78 42.11+5.08 44.03+3.77
PUFA? 2.50+0.31 3.09+1.38 2.24+1.04
UFA/SFA 0.82+0.05 0.83+0.13 0.871£0.12
MUFA/SFA 0.77+£0.05 0.78+0.15 0.83+0.12
PUFA/SFA 0.05+0.01 0.06+£0.02 0.04+0.02
n6/n3 5.62+0.52° 5.79+1.07° 4.33+0.53

*® Means+SD in same row with different superscripts are significantly different (p<0.05).

D Saturated fatty acids. 2 Unsaturated fatty acids.
%) Monounsaturated fatty acids. ¥ Polyunsaturated fatty acids.

Table 4. Effect of sawdust-bedded thickness in floors of Hanwoo on total reducing ability (TRA) and TBARS content of M. long-

issimus during storage at 4°C

Sawdust-bedded thickness (cm)

Trait Storage time (d)
10 15 20
0 0.28+0.034 0.28+0.034 0.28+0.034
3 0.26+0.044 0.24+0.028 0.25+0.038
TRA R 5 Iy
6 0.25+0.04 0.22+0.02 0.23+0.04
9 0.21+0.04°8 0.15+0.04°¢ 0.17+0.02°C
0 0.23+0.03" 0.25+0.03" 0.25+0.03€
TBARS 3 0.27+0.02° 0.28+0.02¢ 0.27+0.02¢
(mg MA/kg meat) 6 0.29+0.04%® 0.34+0.07%8 0.32+0.04B
9 0.33+0.03 0.38+0.06* 0.37+0.06*

b Means+SD in same row with different superscripts are significantly different (p<0.05).
AP Means+SD in same column with different superscripts are significantly different (p<0.05).

EHSA 4 (Table 52 AHEH, MetMb 3R %37
&R 10 ¥ 20 e} 15 emE O o) o2 BA o
EREO1H (p<0.05), A& 6LR7MA= 20 cm?}F 10 cmX.Ch
Fo&Ho 2 =4 YERHATHp<0.05). Greene 5(1971)2 11
7] 72| MetMbo] 40% o) dold, Av|AlEe] 17)E F
jEA A Boa B3t B AdAdeME A%
9dsfel] 10 2 20 e} 242} 33.58 L 31.93%= 40% Y|
o) £F8 eI 15 cmeE 44.94%2 T 314
e 23T &BAL 7 AEse Aee] S
< H7) 3= OxyMb(Feldhusen et al., 1995) ¥} OxyMb

of oJ3t HA = E Uehf+= R-Diff. gk(Strange er al.,
19742 MetMb gt gRite] 235 vehlo] A47]
7F ¢ 10 2 20 e} 15 emBE fojFo = B4 U
ERth(p<0.05). Wk o] A=E F3 10 € 20 cmé)
S Ao Ado] 15 cmiE T EUYthe AL ¢ F 3
o}, o3 o]-fE BES] &V HelX= st E
L3thal ALEET- |

EHSo| 3}
EH-2-A(Table 6)2 AHEE, L ZhEE)S AR 3, 6
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 Table 5. Effect of sawdust-bedded thickness in floors of Hanwoo on

Mb content of M. longissimus during storage at 4°C

Storage time

Sawdust-bedded thickness (cm)

frait (d) 10 15 20
0 20.01+ 2.97P 22.72+ 2.55% 21.14+ 3.07°°
MetMb (%) 3 25.04+ 3.16¢ 27.96x 2.45% 25.64+ 3.24°C
6 27.18+ 2.79B 30.16x 2.20%8 27.71x 3.24®
9 31.93+ 8.54%4 44,94+13.24%4 33.58+10.68
0 66.64+ 6.43* 63.45+ 5.85°4 65.40+ 5.56°
OxyMb (%) 3 60.22+ 5.39%° 57.91+ 4.46°® 59.30+ 4.86%®
6 58.64+ 5.74% 54.68+ 4.71°¢ 5721+ 5.25°
9 50.22+11.93%" 35.29+17.80°P 49.82+13.91%°
0 20.55+ 2.63% 18.94+ 2.41A 19.82+ 2.64%
R-Diff D 3 16.52z 2.41° 15.17+ 1.76%® 16.05+ 2.57"
6 15.59+ 1.95% 14.42+ 1.30°¢ - 15.46+ 2.46%
9 12.15+ 3.25% 7.64+ 4.81°° 12.12+ 4.55%

*“Means+SD in same row with different superscripts are significantly different (p<0.05).
4D Means+SD in same column with different superscripts are significantly different {p<0.05).

Y R630 nm-R580 nm (Strange et al., 1974).

Table 6. Effect of sawdust-bedded thickness in floors of Hanwoo on

color of M. longissimus during storage at 4°C

Storage time

Sawdust-bedded thickness (cm)

frait (d) 10 15 20
0 43.03+ 1.62% 42.80+ 1.04% 42.63+ 1.78%
L 3 40.73+ 2.09%8 41.16x 1.28*F 40.40+ 2.17°®
(Lightness) 6 40.14+ 2.22%8 40.98+ 1.11%8 4047+ 2.01%P
9 4028+ 2.62B 40.55+ 1.48“ 40.86+ 2.09°
0 18.52+ 1.11* 18.23+ 1.01%4 1875+ 0.90*4
a 3 17.88+ 1.16% 16.88+ 1.13%B 17.72+  0.99%
(Redness) 6 17.46x 1.03%¢ 16.86+ (.85 17.44+ 0.99*8
9 17.39+ 1.63% 16.39+ 2.76°¢ 17.04+ 1.64%
0 10.19+ (.78 9.89+ 0.66°® 10.11x 0.80*
b 3 1043+ 1.02° 9.65+ 0.73% 10.38+ 0.88**
(Yellowness) 6 10.30+  1.00? 0.89+ (.58 10.43+ 0.95%
9 1047+ 1.14 10.20+ 0.824 10.48+ 1.134
0 21.14+ 1.30% 2074+ 1.18% 2131+ 1.13%
C 3 2071+ 1.44%48 19.45+ 1.31%B 20.55+ 1.21%®
(Chroma) 6 20.28+ 1.31%® 19.55+ 0.99°® 20.33+ 1.28%¢
9 2030+ 1.91%® 19.35+ 2.58%B 20.02+ 1.85%
0 1451.00+109.89%4 1440.11x 87.05% 1485.69+ 88.75%
T N 3 1250.77+ 92.59%B 1216.49+ 95.83%8 1225.79+101.54%°8
otal color
6 1190.64+ 88.12¢ 1178.97+ 75.84" 1181.90+ 79.13°
9 1167.54+150.52%¢ 1088.96+272.44°C 1135.69+142.67*P

b Means+SD in same row with different superscripts are significantly different (p<0.05).
AP Means+SD in same column with different superscripts are significantly different (p<0.05).

Y L-a%*b (Eagerman et al., 1977).

Aol 10 2 20 c?} 15 ecm®B.T} B8 3RS Byt 3Y
Ao= 20 e’} 15 emBE ), 6459 10 cmZ} 15 cm
B} fojFoz B JeEltH(p<0.05). a ENE) 2
C gk(chroma)2 AA717F S 10 2 20 em?} 15 cmkA.
O fo3o g =4 VYEREO™(1p<0.05), 10 cm$} 20 em
Tolle F93Q1 zlol& HolA] &yt b FENE)E A

A 64712 10 2 20 cmZ} 15 cmB U} Fo)F o2 =4
e THp<0.05). AB|R oAl o] 54 7|5 %9} =2
AL 7R E-8-28(Bagerman et al., 1977x& A7 0L
o 20 e} 10 15 cmR U F-o)802 =4 VEtO
U (p<0.05), 38 o)FEREE 15 2 20 c?} 10 emBE} B
2 S B¥Y. mpA o] A¥8Z2HE 3 AF7IT
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= ¢ 13151 olf= Table 594 A3E v
Fo] Hol 10 ¥ 20 e’} 15 em® 0 B2 MetMb} &

£ OuyMbE 7H37) BEelen AR,
B17|HE 2 TS

259 PCA9l 23t k7|9l ¥ (Fig. 1) discrimination
index7} -42°CE W77l W& &F7] xlo]E RHolx| &
%t Discrimination index@, PCAZ #2A] A2]415¢]
] el el YRS Gehihe $24 g
42 7lEeE Rews 2h, 89 S paws
5 et 72A%RS 9v|giti(Alpha MOS, 2002). 53}
= AgA7 A FrigEe el gild olf= 1]
o] 7ol FEFE miAe 7T & 8908 AHitolEh=
Brennand(1989)2] R 2 m|Fo] Hol Xg|jE7td] A4}
2F 2449) Zpolrt Iyl wWRoletal AlgETh

T @A AKTable )= 21452 29 20 cme] WA
£} 102 15 cmith RO 3 Lo (p<0.05),
$4) 3 37 FIEEHE 4152 ol g HolA 2
UTH o] AFpol| N ZA ko] 7P =UE 20 cme)
YT} 7 T BE e A wE, 2
MBS A P0] Be HUIlE HEshe oz A
29t 9 oY At A GFo| B F9Ro
ZH|R| o) ZAHE 71557} FJYTR=E Lee 5(2008)

Fig. 1. Effect of sawdust-bedded thickness in floors of Han-
woo on aroma pattern of M. longissimus. This data was
analysed by PCA from electronic nose. Discrimination
index is the separated level between aroma graphs in the
treatments.

Table 7. Effect of sawdust-bedded thickness in floors of Han-
woo on sensory evaluation of M. longissimus

Sawdust-bedded thickness (cm)

Trait
10 15 20

Raw meat

Marbling score  3.88£1.29"  3.74+1.68°  4.54%1.32°

Meat color 7.52+0.71 7.31+0.78 7.40+0.89

Overall liking 5.05+1.38 4.98+1.51 5.56+1.25
Cooked meat |

Taste 6.72+1.28 7.06+0.94 6.50+0.90

Flavor 7.20+1.41 7.09+0.89 7.30+1.32

Texture - 6.68+1.41 7.17+1.04 6.57+1.36

Juiciness 7.00+£1.32 6.89+090  6.90+1.35

Overall liking 6.56x1.12 6.91+0.92 6.53+1.14

*® Means+SD in same row with different superscripts are signifi-
cantly different (p<0.05).

o nag Gt A9kl FspE oln,
7 e B5 7‘%‘?4:[]'
@9 IRl ol

A 249 3o} g

2 die A uieRe AV B 54
o &40 WX 9¥%E FHILA FASAG. e
o] H 7%] A VFE Exlo] 10, 15 2 20 cmE 2
7 -9 AK(3x8 mz)oﬂ)ﬂ 2TNLE A ALSE) B =23
o SA(M. longissimus) F-HE 4402904 9 &< AA
sttt EAA44, pH, XY, EHZE, 7HEEH, dd
8, AxF 93 Fd 2 #5H JEse YT
A g FAA Zpolrt gidch. UvtdE & # A
HIAL 248 20 e} 7HF =& ZAu} sk A o
£ n6/m3S RYTHp<0.05). AFE 2398L 9dA9l 10
emZb 7 EUW ¥HH(p<0.05), TBARSE 7H =th
(p<0.05). EHSAA TS A7 B¢ 10 2 20 em
9] MetMbo] 15 ecmBT} ¥ ¥HH(p<0.05), OxyMba
=3Hp<0.05). THSML A7) F2oF 10 £ 20 cm
7} 15 emRth B S48 eI ATk(p<0.05).
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