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Abstract

We investigated melting points and sensory characteristics by adding rice bran and roasted soybean to the finishing diet
of Hanwoo steers. Thirty-six Hanwoo steers (average age, 20.92 mon-old; average weight, 599.89 kg) were assigned to
either Control, Treatment 1 (rice bran) or Treatment 2 (roasted soybean) groups (12 steers/group), considering body weight
and age. Supplementation levels of rice bran and roasted soybean were determined to meet total 5% crude fat in the concen-
trates, and the experimental animals were fed for 314 d until they reached 31.2 mon old. No significant differences were
found in the moisture and crude fat content among groups. Melting points of lipid extracted from M. longissimus dorsi, sub-
cutaneous fat, and perirenal fats were 25.83-26.17, 17.26-18.53 and 32.40-33.15°C, respectively, resulting in remarkable
differences depending on fat depots. Contents of free amino acids in M. longissimus dorsi related to sweet taste were 39.48
mg/100 g for Treatment 1, which was significantly (»p<0.05) higher than those for Control (32.24 mg/100 g), whereas those
related to bitter taste were 25.93 mg/100 g for Treatment 2, which was the lowest (p<0.05) among the groups. Fatty acid
composition, such as C, ., Ci4.0> Ci6:1> Ci5.0- and Cyg., in M. longissimus dorsi was not different among the groups. Results
of a panel test on M. longissimus dorsi showed that Treatment 1 scored the highest (p<0.05) in juiciness, and both Treat-
ments 1 and 2 scored higher (p< 0.05) in overall palatability than the Control group. Cs., showed a positive (+) relationship
with tenderness (r = 0.650; p<0.05), and C,g,, with flavor (0.698; p<0.05). The results suggest that rice bran and roasted
soybean are beneficial for improving M. longissimus dorsi sensory characteristics, whereas no significant differences were
found in the physico-chemical characteristics among the groups.
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Table 1. Chemical composition of rice bran and roasted
soybean used in the experiment (Unit: %, as fed)
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Composition Rice bran Roasted Soybean
Moisture 12.01x2.21" 5.02+0.11
Crude protein 14.51+1.05 39.58+0.76
Crude fat 17.58+1.35 15.544+0.98
Crude fiber 8.05+1.01 5.45+0.08
Crude ash 8.62+0.80 5.18+0.02
NFE? 39.90+1.35 29.23+0.85
Ca 0.08+0.01 0.30+0.02
P 2.01£0.02 0.71£0.01
TDN? 77.66 96.43

YMean+SD.

INitrogen-free extrat
9Calculated total digestible nutrient.

Table 2. Composition of free amino acids of rice bran and
roasted soybean used in the experiment
(Unit: mg/100 g)

Free amino acid Rice bran Roasted Soybean
Phosphoserine 6.63
Taurine 147.15 100.68
Threonine 11.10
Aspartic acid 20.17
Serine 20.53
Glutamic acid 38.55 27.56
Glycine 5.53 3.75
Alanine 39.31 19.23
Valine 9.12 8.60
Isoleucine 1.16 2.56
Leucine 1.43 2.76
Tyrosine 5.10 5.55
Phenylalanine 1.21 6.86
Ornithine 1.77 3.08
Lysine 5.92 21.86
Histidine 13.34 4.29
Arginine 29.59 42.62
Methionine 1.43 1.72
Total 332.20 278.15
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Table 3. Composition of fatty acids of rice bran and roasted
soybean used in the experiment (Unit: %)

Fatty acid Rice bran Roasted Soybean
Ciso 1.07£0.15" 0.24+0.01
Cu 0.26+0.05 0.02+0.01
Cieo 14.2+10.11 9.58+0.53
Cien 1.04+0.06 0.31£0.06
Ciso 3.75+0.01 2.70+0.19
Clgino 40.75+0.02 32.82+3.10
Cgme 35.51£0.15 38.84+2.41
C g 2.02+0.05 14.70+0.11
Copo 1.24+0.34 0.70+0.11
Copiang 0.07+0.02 0.03+0.01
Copane 0.08+0.03 0.06+0.01
SFA? 20.27+0.08 13.22+0.63
UFAY 79.73+0.08 86.78+0.63
MUFA® 42.05+0.04 33.16+3.14
PUFAY 37.68+0.11 53.624+2.51
M/S® 2.07+0.01 2.5240.36
u/s? 3.93+0.02 6.57+0.36

YMean+SD

PSaturated fatty acids

9Unsaturated fatty acids

“Monounsaturated fatty acids

SPolyunsaturated fatty acids

®Monounsaturated fatty acids/Saturated fatty acids
DUnsaturated fatty acids/Saturated fatty acids

Table 4. Chemical composition of concentrates supplemented
with rice bran or roasted soybean used in the experi-
ment (Unit: %, as fed)

Concentrate

Composition

Control Treatment 1V Treatment 2%

Moisture 13.70+0.38"  12.77+1.67 12.23+1.10
Crude protein 14.36+0.17 14.48+1.98 17.32+0.96
Crude fat 2.30+0.07 5.04+0.05 5.08+0.03
Crude fiber 10.68+0.61 10.10+1.01 9.89+1.08
Crude ash 6.74+0.24 6.92+1.21 6.32+1.22
NFE? 52.23+1.02 50.73+1.98 49.24+1.93
Ca 1.32+0.04 1.02+0.01 1.08+0.02
P 0.68+0.05 0.69+0.025 0.64+0.03
TDN” 72.00 72.98 74.55

DRice bran group
YRoasted soybean group
YMean+SD
“Nitrogen-free extract
dTotal digestible nutrient

HoETe 3 AR Sl SAsAE, 47

s 54 7919 AL A
?,5} =, Haml Mini Cooking Cutter(HMC-150T, g+ 7|+
215]AL, Korea) 2 #3138 o, #49A1714] -80°ColAq W
T Basiiinh. =4S4 RS AOAC(1990) 4
o) wel BA1Ear, S22 AxFA (Minolta CR-200,

14
0
o

olrt
>
2

l:l

M AZES oF 25 ¢FA 0.5 mm) ¥

o WE3 ThS, water bath Uol|A] ZA41% &5 7} 70°coﬂ
TGSk v, 3037 7HEstTh. Aol 1AIE WA
2 At 7taE-ES ALkttt

A 2 T4 F9Y AEE T 1 emxFR 5cem
A2 5 emZ A3 v, FAE =43}, polyethylene
bagell o] 4°C AAelA 10¢ %‘I’l sk B2l
HASE S5 S HES (%)= AFREsTh

=

A%, Fat % FAA FES AES
capillary tube(Tubes, capillary, 100 mm, open)°ll 1 cm™
A, WEA(20°0) 24A]17F oI FRATH T, hot stirrerol]
A 280 1°CY 2EE ASAA 1S SASIAT

84 24%

1] § AF 292 Henderson 5(2000)

Wl el 2Aasic EASE B9 % A 120
S 39le) 548 AR ARse] 54 F9)
< A|A% ¥, Hanil Mini Cooking Cutter(HMC-
150T, FAH7IF23JAL, Korea)= Efietict. w4l Al
2 1lgs J AR FHol 3 th2 0.01 M HCIS- 1 mL
A7} & & 10,000 rpmol| A 20%27F FASSIATE A
S Az= %ﬁﬂilﬂl 5 AlE 300 plofl WlF- EFEE 25 mM
a-aminobutyric acid(Sigma-Aldrich Co., USA)S 37}slaL
&]7]ol| acetonitrile 690 uL=S ¥l 304 F<tH 7‘4"] A7 o
< 4,500 rpmoll A 208-7F FAEE3 &, FEHS 045
uM filter2 ]33} diode array detector7} OZ]'% HPLC
(Agilent 1100, Agilent Technologies, USA) U3t
Columne Zorbax Eclipse AAA(4.6 mmx150 mm thickness
5uM)E AHE3IR O H, ©] 5% A 40 mM Na,HP,(pH
7.8), B acetonitrile:MeOH:distilled water = 45:45:10(v/v/
VS AZ3t ARSI TE R EFEDOE Agilent
Technologies(USA)A}o| 4] AAFE] = amino acid standard
(0.25 nM/uL)2} glutamine(Sigma-Aldrich Co., USAYS A}
231931, OPA(ortho-phthalaldehyde) reagent, FMOC(fluor-
enyl-methoxy carbonyl chloride) reagent(Agilent Technologies,

USAYE 2 FeAlZ A3t

o At
AAEe] AW

5(1957)9] WHog AHs FE3

om 0|I1
[
0x

F AW %2 Folch
2, Lepage$} Roy

o
(e
BN
o,
[
12
o
% o
ok



454 Korean J. Food Sci. Ani. Resour., Vol. 31, No. 3 (2011)

(1986)2] ®ol el A|W4AHS methylationr]Z] & gas
chromatography® #2418} t}. -80°Col] 4 H AlF 23 ¢
S F3le] Aol =21 & glass tubedl] Bal, chloroform:
methanol(2:1)= 5 mL Y3, homogenizer(Polytron PT-MR-
2100, Switzerland)Z ©]-8-3} 11,000 rppmol|A] 2-3% &<t
E319c}. 308 73 3, aspirator(Tokyo Rikaikai Co.,
Ltd., Japan)Z o]&3lo] 73k o}, 0.74% KCl 8 mL=
Y3 cold chamberdl] 2A17F A= TRk A5qS AA
3ol dF5M-S- scintiilation vialoll 7] 70°C water bathol]
A AAE o]&3dt] 2413t BvllE EAATE FEE A
" 100 uLE glass tubeo] B3l methanol:benzene(4:1) &
gl 2mL % acetyl chloride 200 uLE €3l heating
block(100°C)ll A 40+ &<t 7FE3IATE Glass tubedl]
isooctane 1 mL 2 6% potassium carbonateS 8 mL ¥1,
1,500 rpmof|lA] 103-7F AR 8 & FS5HS FHdl gas
chromatography(Clarus 500, Perkin Elmer, USA)Z #43}
Art.

s8It

Hrtade =y A Prie el 47 494 gHo=s
T35 TsHtel| ARS- E AlEe Tdg ZUAY
Z(BMS No. 9Z 57 HAL B2 =Ad g+ 7
7y 359 A st Al 12Ae} A 13HA 5=
Atole] Al 242} 300 g& AFH[HA MV ST
WA 0-2°C)l A 14 5t AT

HrieHee A=, o4, 30, o3 #, Umami ¥ F
FH7Ee] AR FEoF S, Wt e 7 el
2 1380 8H7IA] MR- 7|15 T scaling testS 3=

= s

SAHXE

B X FoA Qojx A2 E SAS(2002)2] GLM #2411t
Hol| we} F4t B4 sfaL, 7+ 22578 #9432 Duncan's
multiple range test® 5% F=ollA s At)

AAAA L AEA G e 243 AL Pearson W
Ho =z AlksAatt.

A

[

a

=X o|stetd S4

A4 o)3lstd EAL Table 590 A|AISHAT) A
g8 T4 FE e g2, AE 17 2 AIF 2
T} 22 63.39, 62.70 2 61.88%= LiERon, Foh
A g 22 RS AT FoA] Zpol7t il
et o= TA|9 o]slty 5L A, 2UlA
e g SA45F0] HoEsE AW e S8,
SR 2 zohuld gleko 2ashs Ao® deiA o
(Kelly et al., 1968; Cameron et al., 1994; Lee et al., 2004),
olggt A= B AlgAHe} AR Aads B

SHA CIE 39l 749 3715 Yehlis Lk A9 27
(38.36)7F tIZ7-(36.08)2F A& 17-(36.56)°1 HIsk] 2]
A (p<0.05)07 A Yehon, thE CIERS] a(FA %),
b %), chroma(iE) B hue(H )= 27 797
%1 ztol7} ATt

AT 7 AR AT fFoR]] Aol B
ol etal, =5 7HF A9 Al 27(2.48%), AlE
177(2.81%) 2 hZT(3.30%) o2 Polx= AgS

Buiglon], 53] A9 27 viaTel Wske] 24.8% 3
&gk, ojsh ge B Age] A =AY Fuol

Table 5. Physicochemical characteristics of carcass of Hanwoo steers fed rice bran or roasted soybean supplemented diets

Items Control Treatment 1" Treatment 2% P-Value®
No. of heads 12 12 12
Moisture, % 63.39+4.10% 62.70+2.65 61.88+2.79 0.5253
Crude protein, % 19.80+1.66 19.60+0.73 19.01+1.17 0.2821
Crude fat, % 15.01+£5.37 16.25+3.32 17.33+£3.91 0.0746
CIE value®

LY 36.08+3.52° 36.56£1.75° 38.36+2.21° 0.0119

a® 21.67+2.11 21.86+2.71 21.50+2.03 0.8122

b 9.22+1.14 9.16+1.57 9.29+1.26 0.9221
Chroma 23.5542.35 23.70£3.10 23.4242.35 0.9065
Hue 22.93+1.18 22.51+1.15 23.20+1.07 0.0715
Cooking loss, % 25.86+2.34 24.57+2.31 23.10+2.21 0.8971
Drip loss, % 3.30+0.76 2.81+0.65 2.48+0.84 0.2379

YRice bran group

PRoasted soybean group

9Probability of the F test

YMeantSD

5L = lightness, a = redness, b= yellowness

*®Means in the same row with different superscripts are significantly (p<0.05) different.
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Table 6. Melting points of lipid extracted from various fat
depots of Hanwoo steers fed rice bran or roasted

soybean supplemented diets (Unit: °C)
Treatment  Treatment  P-
Fat depots Control 1 ) Value?
No. of heads 12 12 12
Perirenal 32.97+1.76Y 33.15+1.13 32.40+1.46 0.9318
Subcutaneous 18.53+2.84  17.26+2.42 17.43+2.04 0.0936

M. longssimus dorsi 26.17+4.30  25.87+4.43 25.83+2.96 0.9888

YRice bran group
?Roasted soybean group
»Probability of the F test
“Mean+SD
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Table 7. Composition of free amino acids in M. longissimus

dorsi of Hanwoo steers fed rice bran or roasted
soybean supplemented diets (Unit: mg/100 g)

Free amino acid Control Treatment 1V Treatment 22
No. of heads 12 12 12
Threonine 2.67+£1.029 2.72+0.91 3.04+1.14
Serine 2.90+1.14 2.60+1.13 2.08+0.40
Glycine 5.2444.99 5.95+1.31 5.49+0.49
Alanine 21.43+6.12 28.21+8.82 24.23+3.16
Lysine 5.06+1.27 6.0442.37 4.72+1.49
Valine 8.79+1.14° 4.01£1.17* 3.14+0.57
Methionine 0.38+0.47° 1.18+0.61° 0.96:0.30%
Isoleucine 2.33£0.60°  2.53+0.77° 1.96+0.38"
Leucine 4.03£1.14° 5.01+1.38" 3.80+0.56"
Phenylalanine 2.65+0.90°  2.98+0.83" 2.28+0.39°
Histidine 2.00+0.73 2.39+0.75 2.0440.41
Arginine 16.24+3.85%  12.19+8.92° 9.07+3.13"
Glutamic acid 24.26+15.31 27.62+11.03 26.09+6.97
Phosphoserine 5.33£1.04° 6.29+0.87° 5.09+0.34°
Tyrosine 2.46+0.79 2.91+0.84 2.43+0.35
Taurine 19.59+9.47%  2578+12.32% 17.76+3.49"
Ornithine 0.45+0.19 0.77+0.85 0.36+0.18
Total 125.81 142.18 112.54

YRice bran group

?Roasted soybean group

IMean+SD

“®Means in the same row with different superscripts are signifi-
cantly (p<0.05) different.
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Table 8. Classification of free amino acids in M. longissimus
dorsi of Hanwoo steers fed rice bran or roasted
soybean supplemented diets based on senses of taste

(Unit: mg/100 g)

Items Control Treatment 1V Treatment 22
No. of heads 12 12 12
Sweet? 32.24+5.48" 39.48+12.60*  34.84+5.51%®
Bitter® 41.48+5.18" 39.33+8.42% 25.93+3.79"
Umami® 24.26+15.31 27.62+11.03 26.09+6.97
Others® 27.86£9.51%  35.75x13.75*  25.64+3.64°
Total 125.84+29.74® 142.18+22.44* 112.54+13.85"

YRice bran group

PRoasted Soybean group

9Threonine, Serine, Glycine, Alanine

“Valine, Isoleucine, Leucine, Phenylalanine, Arginine

9Glutamic acid

9The other free amino acids

“"Means in the same row with different superscripts are signifi-
cantly (»<0.05) different.
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et al., 1993; Song et al., 2000). Felton?} Kerley(2004)=
7S] AASAA AR HFEE 16% FoAsES o,
AAE W Cg 3t BRESIAGLHPUFA)S] ke 57t

a1, ZIAAHSFAYS s Tk 519 ")r 3] B
Al Aol A P HEESAAHPUFA)C] -2 UIFE
7Fst A& 27 A 7FE =4 UERG o= A HRiL voﬂ

A 7 AT o]lF ATRE ) oA 7HR AuiIE-L Hb
Z=9)o| A AEHA Sl FAHT) FALS = Aoz AE A
217] W&ol (Dhiman et al, 2005), & thFo] FH3 o}

FHRESPPHPURA)S 9] thol M A9 527

Table 9. Fatty acid composition of M. longissimus dorsi of
Hanwoo steers fed rice bran or roasted soybean
supplemented diets (Unit: %)

Fatty acid Control Treatment 1 Treatment 2
No. of heads 12 12 12
Ciso 3.99+0.50Y 3.23£0.50 3.06+0.25
Cis 0.31£0.12 0.28+0.08 0.23+0.06
Ciso 1.38+0.57 1.27+0.30 1.40+0.25
Cis. 0.11£0.01°  0.10£0.02*  0.09£0.01°
Ciso 24.91+1.00 25.18+2.00 24.55+1.19
Cis 5.70+1.12 5.97+0.54 5.99+0.84
Cir0 0.15£0.05 0.15+0.03 0.14+0.03
Ci7 0.44+0.09 0.40+0.17 0.44+0.05
Cigo 9.00+1.46 9.36+1.05 8.91+0.87
Cigino 49.28+3.88 49.73+2.86 50.39+1.52
C g 0.19+0.03 0.18+0.04 0.19+0.02
Cigam 2.00+0.64 2.07+0.29 2.4440.36
Cooo 0.44+0.07 0.41£0.14 0.42+0.08
Copins 0.08+0.03° 0.07+0.03° 0.110.03"
Coputn 0.14+0.03 0.11+0.05 0.11£0.04
SFA? 39.87+1.71 39.60+2.70 38.47+1.33
MUFA?Y 55.84+3.88 56.48+2.67 58.46+1.56
PUFAY 2.41+0.64 2.43+0.35 3.07+0.41
UFAY 58.25+1.65 60.40+2.73 61.53+1.45
M/S® 1.40+0.13 1.47+0.17 1.52+0.09
u/s? 1.46+0.11 1.53+0.17 1.60+0.09
"Mean+SD

DSaturated fatty acid

9Monounsaturated fatty acid

4 Polyunsaturated fatty acid

SUnsaturated fatty acid

®Monounsaturated fatty acid/Saturated fatty acid

"Unsaturated fatty acid/Saturated fatty acid

“®Means in the same row with different superscripts are signifi-
cantly (p<0.05) different.

HAET =3 RiFsEAA F
4 mRe S Qe 9]
(pericarpy= T APS HEshal w9 Yl vAES
28-S JAISI(Baldwin and Allison, 1983) T/
IS MIHPUFA) B2 2778 Ao2 dohgt)

s8It

a7 A5 3 B537} A3= Table 109
e vlel 2t Ha7lE Hob AN BEelg
o] AEE 7= A% (tenderness)9} #317] 579 Bt&
HERIRE 51 flavons AP FA4 Aol 63
Ak, WRT B T HrlpE tiEzTe) Hlste] &
< s YUeEpie HarlE sk 3 W =
&35t =718 YeRE UFA (juicinessyS Al 179} A
A 277k Tl Blste] 2l8kA(p<0.05) = 4L
7] 7vEze] § £33 HAE Y= o F(off-flavor)
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Table 10.Results of panel test for M. longissimus dorsi of Hanwoo steers fed rice bran or roasted soybean supplemented diets

Items Control Treatment 1" Treatment 22 P-Value®
Tenderness” 4.78+1.17% 5.27+0.98 5.04+1.22 0.0861
Juiciness® 4.54+1.22° 5.38+1.10° 5.29+1.30° 0.0367
Flavor” 4.50+1.18 5.13+1.03 5.08+1.25 0.0987
Off-flavor® 5.33+1.17 5.67+1.17 5.63+0.88 0.5098
Umami?” 4.57£1.27 5.04+1.07 5.00+1.31 0.3813
Overall palatability'® 4.67+1.27° 5.29+1.08° 5.04+1.20* 0.0370

DRice bran group

DRoasted soybean group

9Probability of the F test

“Mean+SD

91 (extremely hard) - 8 (extremely soft)

91 (extremely dry) - 8 (extremely wet)

M1 (extremely absent) - 8 (extremely present)
91 (extremely abundant) - 8 (extremely rare)
91 (extremely absent) - 8 (extremely present)
101 (extremely bad) - 8 (extremely good)

“bMeans in the same row with different superscripts are significantly (p<0.05) different.

o] 7% Ae7E Tk 2ot gllon, H 7HEste
2 487 Umami= A8 17, A8 27 2 glz277) 7474

504, 500 2 457902 JeRdth B5H7} 3

== 5

st o2 W{r1st 4)a17)9) E37)5 % (overall palatability)
ANMe= A 1749+ "]34 277} thEFol| HIst foF e
2 (p<0.05) F=& HATE UYEATE Rt og v

AEQ) §FL FEY o} A, f2 opvleat, 7]

[e 3R N}

vl So] g =l 7] Wl 4ar7]e]

A=

FIFE vAH, AxT} FoHAFE FHTE Fkeke AL
Z ¢HA Jth(May et al, 1992; Bouton et al., 1973). &

g Har)e] dxe SR gl & S

R

YH(May ef al., 1992; Tatum ef al, 1980) & T A%
BN AHSE SN EE ABel Prravts =5
7] 918t A7 TYE THAE(BMS No. 95 AL

251917 R Ao AL thEAd © me ke

lI.

]_
ko Ao 2 okt gutA o g 28-S xS RE 4

F9o] F 7] F8 AL Fo| A =AR= S(taste)?}t I
NM =7 Fodor)2 2 F-E-HTHAdegoke and Falade,
2005). Yote] #A7H71H-S Tok(sweet), FT(salt), 215

(sour)

7)ol A

2 2=5k(bitter)?] T8 B 2
= FH 7 3 &

Asta 59| 7+t

el oJalA Fodorye

23} 2= Q)= Ao 7 Ky uf ElE}(Farmer and Mottram,
=

1994). =

h(taste)2] FAoll=

Felollat gago] F

< WX, ke ﬁé*é(odor)oﬂf Auprto] YAHE oI5}
< 3h= ASE HuE3 TH(Farmer and Mottram, 1994;

Yano et al, 1995; Batzer et al.,
3 m 2tzke] Pl

e
JEE

1960). o]¢} 2o Ad=
o] Aaprt AR 17+

o N9 270) FPIelEe] FBL HA Ao Pk,

(=]

tsB7tet

ol

=2 X|gHAh Zh Alma
Aol Hert FHET F8 A "
PAE Table 119] YeRA ve} 2o}, &4_,—;_7191 qﬁ:;g'
FSAPLLRL C g =
O&F4 2o 11719 24449

SEERERIS

e vJ?&(p<o.05) )

o] FABA(=0.698) HERH AT B3 ExSHA})
Cig = A=} F28H(p<0.05) A (H)9] FBAA (1=0.650)
= ‘/]’E}Woiﬂ B3R AL S A AU/ Axe} A
(2] ABIA (1=0.460)Z ERAZITE. BESAAR]

Table 11. Correlation coefficients between items of panel test and fatty acids in M. longissimus dorsi of Hanwoo steers used in the

experiment
Items Tenderness Juiciness Flavor Off-flavor Umami Overall palatability
Ciso -0.549 -0.548 -0.300 0.470 -0.156 -0.068
Ciso 0.542 0.655 0.698* 0.461 0.651 0.533
Cig 0.650* 0.426 0.154 -0.402 0.111 0.314
Ciso -0.356 -0.308 -0.359 -0.563 -0.257 -0.505
Ciss 0.587 0.408 0.198 -0.020 0.424 0.183
Chos 0.213 0.629 0.199 0.065 0.364 0.206
u/s? 0.460 0.376 0.045 -0.500 0.054 -0.128

*p <0.05; **p <0.01
DUnsaturated fatty acid/Saturated fatty acid
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< s AN Bt 53] FRet =& At sle
™ (Wrestling and Hedrick, 1979), 4]11719] &4 5 F1] §
Ao 71ogl= Ao g <A AtHDryden and Marchello,
1970; Melton et al., 1982; %, 1998). o]of| ¥kl C ¢
FHot 5 (-9 BEEATE A= ASFE HirEo](Melton

et al, 1982), B NFAe} e ALS Byt i)
W Cyy,2l o] AUAAl o AR Yle] Ha,

Akl 31719) Fu|x 7kt 319 2. (Camaron and
Enser, 1991), a7l As=7} oAk 33t
(Wrestling and Hedrick, 1979; Shakelford er al, 1990).
Shakelford 5(1990)= T E-ESIAWAHPUFA)Y A 4F
shslo] A we o) Fo) 2AAS AT I
Raugh B AR Aol T3 A4S JERiI

2 <%

w A7 AXRS AR W rdE 52 s A7)
go 2 AXZ EAlSA olskehE 5 -T’Jr 3
500 PR 9IS ARk AT 20,92
MLBFHFAT 599.89 k)] AMES- 3655 fH:‘rL,
A 1T A7E) 2 AIR 27 EEE Ui AR

Ura 27ke] Ael e AF 9 99e wes w5
RH12F/A ). v F2 tiFY A7 2 AIY
AE ) 2 TS 5% AR, 2AW RERS

2zke) AAAREIRT e hFZRE BE HEs 4

AHOP, NB5E] BT 312482 =L w7
31492 AN BS AASIT EASAS) uk 2R
& Aok I Aol ol 7id A =6 B

= Al 749 Aol Gt AR F9A
e zaa%tﬂ e TG Ao} glglonk, A ¥
A §HL SAHAW(25.83-26.17°C), F 3R WH(17.26-

A

18.53°C) 2 AIAMH(32.40-33.15°C)0] A2 ThE HYS
et EA1G41e] @t #do] e fe] opv|:e

ARS A1E 177 39.48 mg/100 gO 2A] ThRT] 32.24
mg/100 goll BIsto] Fo]&(p<0.05) 02 =A Yehsom,
Zutdt #eo] Qe {8 oAk AR 2771 25.93
mg/100 gOZA ThE Ag]Fol Hlate] f2J3kA (p<0.05)
A et EATAY A 24 F Clue Cigo
Cies Cigo B Cig® TS i%ﬂ%”:‘ﬂ o2l Aol 7k
ANOH, FEESAAR] Cyp5 AP 277 THE A
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] FABAE Cpe A=, Cyee U9 (Y
FBAA (D2 1=0.650 L 0.698; p<0.05)S UERNSITE
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