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ABSTRACT

This study investigated the carcass characteristics and conjugated linoleic acid (CLA) content in Hanwoo steers that received
supplementary rice bran (Rice bran group) and roasted soybeans (Roasted soybean group) into their finishing concentrates. The
final body weight was 754.58, 783.33, and 755.67 kg, and the average daily gain was 0.50, 0.57, and 0.50 kg for the Control,
Rice bran, and Roasted soybean group, respectively, showing no statistical differences. Feed requirements for the Rice bran group
were 14.5% higher than the Control and 12.8% higher than the Roasted soybean group. No statistical differences were found in
indices for carcass yield and quality grade between the groups. The composition of ¢9, tll CLA in perirenal fats was
significantly higher in the Roasted soybean group (0.21%) compared to the Rice bran group (0.15%) and Control (0.16%) groups
(p<0.05). The composition of ¢9, t11 CLA in the M. Longissimus dorsi was also higher in the Roasted soybean group (0.21%)
compared to the Control (0.16%) group. The composition of t10, c12 CLA in the M. Longissimus dorsi was statistically lower in
the Roasted soybean group compared to the Control group (p<0.05). In perirenal fats, the composition of t11 trans-vaccenic acid
(TVA) was significantly (p<0.05) higher in the Roasted soybean group compared to the control group. The TVA composition in
the Roasted soybean group increased to 15.09 and 6.92%, respectively, in subcutancous and M. Longissimus dorsi fats comparing
to the Control group, without statistical differences between the treatment groups. In conclusion, rice bran is beneficial for
improving feed efficiencies, while roasted soybeans are effective for increasing CLA in the M. Longissimus dorsi of Hanwoo
steers.
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A R A4S wEls 56 ekl Stk (Ishitani, 1980).
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Table 2. Composition of fatty acids of rice bran and
roasted soybean used in the experiment

Fatty acid, % Rice bran Roasted Soybean
Ciso 1.07+ 0.15" 0.24+0.01
Cia 0.26+ 0.05 0.02+0.01
Ciso 14.2 +10.11 9.58+0.53
Cie:1 1.04+ 0.06 0.31+0.06
Ciso 3.75+ 0.01 2.70+0.19
Cig:mo 40.75+ 0.02 32.82+3.10
Cisans 35.51+ 0.15 38.84+2.41
Cig:an3 2.02+ 0.05 14.70+0.11
Caoo 1.24+ 0.34 0.70+0.11
Cao:3n3 0.07+ 0.02 0.03+0.01
C20:4n6 0.08+ 0.03 0.06+0.01
SFA” 20.27+ 0.08 13.22+0.63
UFA? 79.73+ 0.08 86.78+0.63

MUFA®" 42.05+ 0.04 33.16+3.14
PUFA” 37.68+ 0.11 53.6242.51
m/s? 2.07+ 0.01 2.52+0.36
u/s” 3.93+ 0.02 6.57+0.36

Y Mean = SD.

? Saturated fatty acids,

¥ Unsaturated fatty acids,

“ Monounsaturated fatty acids,

% Polyunsaturated fatty acids,

 Monounsaturated fatty acids/Saturated fatty acids,
7 Unsaturated fatty acids/Saturated fatty acids.

S, 2AY $F RIS 479 AR (1, BeUPRY
slo] Fol@e A4ett (Table 3). AFAE
WHIE) Wt F 9% Foe Table 40 A

Table 1. Chemical composition of concentrate, roughage, rice bran and roasted soybean used in the experiment

Composition Concentrate Rice straw Rice bran Roasted Soybean
Moisture 12.80:0.38" 9.59+0.16 12.01£2.21 5.02+0.11
Crude protein 14.36+0.17 3.65+0.13 14.51+1.05 39.58+0.76
Crude fat 3.30+0.07 0.93+0.01 17.58+1.35 15.54+0.98
Crude fiber 10.68+0.61 31.80+0.20 8.05+1.01 5.45+0.08
Crude ash 6.54+0.24 6.53+1.03 8.62+0.80 5.18+0.02
NFE? 52.32+1.02 44.59+0.44 39.90+1.35 29.23+0.85
Ca 1.32+0.04 1.14+0.05 0.08+0.01 0.30+0.02

P 0.68+0.05 0.15+0.02 2.01£0.02 0.710.01

Y Mean + SD.

? Nitrogen free extract.
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Table 3. Experimental design feeding trial

Feeding condition for Finishing period"

Items No. of steers - Rice bran Roasted soybean
Concentrates Rice straws
Control 12 Ad libitum Ad libitum None None
Treatment 1 12 Ad libitum Ad libitum Restricted” None
Treatment 2 12 Ad libitum Ad libitum None Restricted”
b Feeding period: 20.9 to 31.2 months of age,
2 Feeding level: 9.0 % of concentrate intake,
? Feeding level: 10.0 % of concentrate intake.
Table 4. Formula of concentrates 3. AEZZE EOARRRE]
Concentrates
Item . Roasted ARA7IEE 2007 124 219578 20089 108 299 (20.9~
Control  Rice bran soybean 31.27018E)7HA] 314U7F HSAES AAEGTE AF$E 5.0 %
......... As-fed basis, % - 10.0m 3719 & el 6574 F&ato] A 247 F 984
Ingredient tirol & AR SSITE AR Folv BE ATelA A A
Corn grain 31.50 31.50 31.50 AE 9FoR Sga, ATl ST AT A gl
Wheat 5.00 5.00 5.00 = ARIA 15 AR A s 2R v 7 98
Wheat bran 15.50 15.50 15.50 o AAsIth AlREE 1Y 28] (43 e sjglen,
Corn gluten feed 12.00 12.00 12.00 B2 AHrEA AFE RS Stk AlRAAES Y e
Soybean meal 4.50 4.50 4.50 < 71539t AF 342 AFA AIFE F5 A7 309 3t
Palm kernel meal 8.00 8.00 8.00 Ao A Azt A
Coconut meal 10.00 10.00 10.00
Cotton seeds meal 4.50 4.50 4.50 4, =S =H
Molasses 5.00 5.00 5.00
Salt dehydrated 0.50 0.50 0.50 Aol FRH AFSE 244 A2 A7l F A7E A
Limestone 150 150 150 2% TRgeR $uEle] 1247 AR e mEe, =
Vitamin premix” 1.00 1.00 1.00 Ae 24070 WA Y7E A2 F S S TR AR
Mineral premix” 1.00 1.00 1.00 mel WEAZE SPRA (SAY T, MAgEEd) 2 548
Total 100 100 100 AEIAPE, §4, AP, 247, ASHE B3 HE B
Mixed rice bran 9.00 H71e SFAM 98 S33A4L Wkt
Mixed roasted soybean 10.00
Chemical composition 5. CLA gl TVA &&f 24
Moisture 12.80 12.45 12.23
Crude protein 14.36 14.65 15.87 SAST B4 T AAHEYE CLA 2 TVA 3 BAS 9
Crude fat 330 3003000 g Ay 228 Folch §(1957)8] WHoR AL FED UL,
Crude fiber 1068 1098 987 epagest Roy (1986)2] Wil wek A4S methylation A7)
Crude ash 654 662 639 5 gas chromatography® #4 Sigih —80Tol A8 A%
NFE 52.32 5030 >0.64 2~3 g& Fate] ALolA =91 F, glass tubedl T3, chloroform :
Ca 1.32 1.20 1.26 methanol (2:1)S 5ml %3, homogenizer (Polytron PT-MR-2100,
P 0.68 0.67 0.61

Y Contains following ingredients per kg; vitamin A 2,000,000 IU,
vitamin D3 500,000 IU, Vitamin B; 150 mg, Vitamin B> 1,500

mg,

? Contains following ingredients per kg; Fe 5,000 mg, Zn 2,000

mg, Mn 3,500 mg, Cu 500 mg, Co 100 mg, Mg 250 mg,

5 Nitrogen free extract.

Switzerland)S ©]-&3}0] 2~3% (11,000 rpm) &+ ¥4 s}k
30% %7} ¥, aspirator (Tokyo Rikaikai Co. Ltd., Japan)& ©]
43lo] 935 & thd, 0.74% KCl 8mlE 23l cold chamberd]
21 AE FoIh AEds AA Skl S59dS scintiilation
vialol %7, 70C water bathol|A] ZAAE o] &3le] o 24|17 &nf
£ AL FEE AW 100 ulE glass tubed] Tl methanol:
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benzene (4:1) 349 2ml % acetyl chloride 200ulE Y1
heating block (100TC)°llA] 40% &<t 7}4 3}th glass tubeol
isooctane 1ml % 6% potassium carbonateE °F 8ml i,
centrifuge (1,500 rpm)ollA] 103 €4l 23 & J5dS #3)
& gas chromatography (Clarus 500, Perkin Elmer, Shelton,
USA)Z &4 39tk CLAY 4o AMS¥ column®Z 100 m
9] capillary column (Supleco SP-2560, 0.25 mm 1.D)°]| ©]-8%|
QL FYH- (injector) 9t FID AZ7]|9] 2%& 27 250T9F 260
TZ #4 HAY. T3 oven?] programe %7] 170TColA 583F
AAANZL Fol, 220C 2 W7 £EE S7HAZCH, 220CelA
4027t A A7IEA 24 a3

6. SAIXzE

B oA dojd 2hEE SAS (2002)2] GLM H4] HFo)
ue} A EAS AL ZE A FoAS 5% el A
Duncan’s multiple range test2 774 39tk &, ALRAH L A
TRTES Avhke o ARSOE, HHRo] §l7] e R4 A
ol A A9l 8kl

1. Hl%l_)\-lx

o

AT HlSA A

kg) +O= UE}
o ATl wlste] vl debgth
hHE F F Aue
(18.79)7F BIZT(21.98)¢h #-2ulF FH7HtE(21.55)9 Hlsk 7}
Aoz Yepdth Morrison (1956)2
5 AR W S 30% olWE ARgehd 2ulvel e guE
7Htkal &4%13, Moran (1983)% 7]
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T2 uxT, v A 2 ST A
783.33 9 755.67kgo® YERth dBFAEE w7 A
(0.57kg), H&F H7HH(0.50kg) 2 tl=T(0.50kg) O

UeREo, AT oAl zkelrt §idlt) FFAE A He
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Table 5. Performances of finishing Hanwoo steers fed rice bran or roasted soybean supplemented diets

Items Control Rice bran” Soybean2) P-value’
No. of heads 12 12 12
Initial age, day 642.58+9.26" 630.17+7.32 641.75+9.49 0.5387
(month) (21.07) (20.66) (21.04) ‘
Final age, day 956.58+9.26 944.17+7.32 955.75+9.49 0.5387
(month) (31.36) (30.96) (31.34)
Duration, days 314 314 314
Body weight, kg/hd
Initial 596.83+12.38 604.50+11.94 598.33+11.30 0.8901
Final 754.58+£14.95 783.33+11.59 755.67+£15.42 0.2572
Total weight gain 157.75+ 7.70 178.83+10.40 157.33+ 8.56 0.1682
Daily gain 0.50+ 0.02 0.57+ 0.03 0.50+ 0.03 0.1870
Feed intake, kg/hd
Concentrate 3130.20(9.97)” 2810.70(8.95) 2732.90(8.70)
Rice straw 338.35(1.08) 282.52(0.90) 309.10(0.98)
Rice bran 266.74(0.85)
Roasted soybean 348.72(1.11)
Total 3,468.55(11.0) 3,359.96(10.7) 3,390.72(10.8)
Feed conversion, kg/kg
Concentrate 19.84 15.72 17.37
Roughage 2.14 1.58 1.96
Rice bran 1.49
Roasted soybean 222
Total 21.98 18.79 21.55

Y Rice bran group. > Roasted soybean group. ” Probability of the F test. ¥ Mean +

% Values in the parentheses represent feed intake per head per day.
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w SA = FEE Apol7h ldtke Bash AMEs-o] H%
71l M-S 10% F7FEE 2 Alfe] Aol FARE AdE UrE}
Wolth. Felton} Kerley (2004) = 7252 AAS- (FAl5 443.6
kg olAl Mz ohe A8 (A F3E7H, g, FF g 2
e 0d)E 769 Bt woletls o dESARe A
Aol7b QoTkaL Bar shglth odat o] & AlfelA vehd A
I AMES-S vsSTl mEst F2dEe] drkes ARl
2 QFE WAA Foka, W HrHelA A} Q789 7ol
ARAAE, A el Hrbaegel disixe F7HQ1 A9t 5
& Fojof & Ao FAhyrh

AR HSES] Ale O w7 BogiEE A7k AeT
W EAEAL Table 60 AAE vhe} 2tk A YEAFE
g R, HLUE A D oz 247 4700, 457.0 B

453.92kgo = YERTE EASAY SEFEHAR] AT, AT
7 3T A o)Al Aozt gijleH, £4

%@(ﬂ 'E_LH Z]H ‘4 7§T01]L 1 \_EHT 7(47]'?'(725), 1]]7]- 7(']7]'
T(6.0), HET(5.92) o= YehdAw 4222 ol vheht
A °—‘°M dH S % FE5H U2 (Table 7), FE5+

£o HouF A7V (41.7%), "7 A7 (8.33%),
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= [e}e) [e]
Z?ﬂ‘g\‘ %1‘

2T (0.0%) o2 Yeyth $453 17 53
% "7 (50 0%)7} W2 (33.33%) 9 P17 A7 (25.0%)0
Hgte] &8 & Hylow, 1" ol 5 FH&IME H
EEs @7}%(75.0%)7} 2T (41.66%)°1 Hlgte] =7l Vet
Felton?} Kerley (2004)= HitAlF 443 kgl AAH$olA 729 &
ok UIFE H7b PE w, U RS diFE AUk A TelA
MAE TR Baeh B AgdAd o= fAR A3 YRt
3. CLA (Conjugated linoleic acid) &2f

=AY A B9 CLA £4& Table 89l AAIgH npe} 2+
ok AGAEe] 9, 111 CLAE #&UF H7H(0.21%)7F w2
HA7H(0.15%) 8 12T (0.16%)l H3kd 94 (p<0.05) 0.5
A vERgon, A Aged® FeoT H7H(0.21%)7)
2T (0.16%)°1 HI3H 1214 (p<0.05)2.2 =A] YR ¢10,
cI2 CLA % (Table 8)2 21 9 H3AWolA Az Tl
gk 2polE Holx| gokont, SAARAE FedlF A7 o
2ol wakel o4 (p<0.05) 0.2 S UERY SAAW ¢,
1l CLA ¥} W49l 235 B3I Frische 5 (2000) 4]

371 W CLA o328 A] 5 ¢9, t1] CLAS} 10, c12 CLA2] ¢
& 47 2%t 7.0%% BAskaL c9, t11 CLAS o] =&
FE 110, c12 CLAY 32 Soldte vug 2 Ad dxe
B Y3 AnE yehhdch ole 10, ¢12 CLAE 4°

Table 6. Carcass yield grade and quality grade of Hanwoo steers fed rice bran or roasted soybean supplemented diets

Items Control Rice bran" Soybeanz) P-value”
Marketing wt., kg 754.58+51.80" 784.08+39.77 755.67+53.40 0.2572
Cold carcass wt., kg 453.92+40.46 470.00+£29.96 457.00+37.79 0.5078
Dressing, % 60.16 59.94 60.48 0.61371
Yield traits:

Backfat thickness, mm 14.50+ 5.50 15.17+ 5.52 14.42+ 725 0.9479
M. longissimus dorsi area, cm’ 92.50+ 9.68 90.17+ 6.71 92.17+ 6.69 0.7338
Yield index 63.48+ 3.88 62.37+ 3.84 63.41+ 4.92 0.7756
Yield grade” 2.17+ 0.39 225+ 0.62 1.92+ 0.90 0.4564
Quality traits;
Marbling score” 592+ 2.43 6.00+ 2.41 7.25+ 1.76 0.2722
Meat color” 5.33+ 049 429+ 0.79 5.42+ 0.51 0.1189
Fat color” 3.00+ 0.00 2.83+ 0.58 3.08+ 0.29 0.2609
Texture” 1.33+ 0.49 1.33+ 0.65 1.08+ 0.29 0.3788
Maturity'” 2.33+ 0.49 242+ 0.51 2.58+ 0.51 0.4780
Quality grade'"” 0.76+ 0.74 0.63+ 0.87 0.28+ 0.44 0.2410

Y Rice bran group,

9 Probability of the F test,

% Converted to numeric values (grade A =1, B =2, and C= 3),
"7 = dark red, 1 = bright red,

V3= coarse, 1 = fine,

' converted to a numeric values (grade 1

? Roasted soybean group,

Y Mean + SD,

% 9 = the most abundant, 1 = devoid,
¥ 7 = yellowish, 1 = white,
09 = mature, 1 = immature,
T=0.01,1"=0.1,1=1,2=2).
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Table 7. Frequencies of carcass yield and quality grades of Hanwoo steers fed rice bran or roasted soybean

supplemented diets

ITtems Control Rice bran" Soybean”

Yield traits;

Yield grade, % (hd)

A 0.00 (0) 8.33 (1) 41.67 (5)

B 83.33(10) 58.33(7) 25.00 (3)

C 16.67 (2) 33.33(4) 33.33(4)
Quality traits;

Quality grade, % (hd)

1 33.33(4) 25.00(3) 50.00 (6)

1 8.33 (1) 41.67 (5) 25.00(3)

1 41.67 (5) 8.33 (1) 25.00 (3)

2 16.67 (2) 25.00(3) 0.00 (0)

3 0.00 (0) 0.00 (0) 0.00 (0)

Y Rice bran group,
? Roasted soybean group.

Table 8. Composition CLA in various fat depots of Hanwoo steers fed rice bran or roasted soybean supplemented

diets
Fat depots Control Rice bran" Soybean”
o 09, 1] CLA, Y wweereerermesesssnmnssesssninisisssniicees
Perirenal 0.160.04”" 0.15 £0.05° 021 £0.07*
Subcutaneous 0.28+0.04 0.33 +0.17 0.32 £0.07
M. longssimus dorsi 0.16+0.07° 0.17 +0.06® 0.21 +0.06"
............................................. tIO, 012 CLA, % L P
Perirenal 0.01£0.002 0.02 +0.003 0.02 +0.002
Subcutaneous 0.02+0.01 0.02 +0.01 0.02 +0.02
M. longssimus dorsi 0.010.005" 0.005+0.0015 0.003+0.0017"
" Rice bran group,
? Roasted soybean group,
» Mean + SD,
*® Means in the same row with different superscripts are significantly (P<0.05) different.
desaturase £2:9] A WEst FHS ASAA, 9, 111 CLA  HPI, opielfsh 22 AE4 o493 TH4FI diFek ofvf
o e e deez LA o1E‘r(Lee S, 1998 o wolv JulAMEE vl AA & IUP CLA & 57}
Bretillon 5, 1999). T3 dulelr]f9} B2dlF2 AASolA  He 202 B (Dhiman, 5 2005; Wachira 5 wo—, 2002) 3ksich

3~6% v A0S A5 417] il CLA §Hgol —0—7}5—4214% B
I (Mir 5, 2002; Madron %5 2002)7} 9lom, AAGol] AR
ED)9 52 AIAE Folahd 29 AWt 24 T Cisa
(linoleic acid)9} 53] Cig;3 (inolenic acid)®] F&o] 7| wiio]
9, t1l CLA o] 29~45%714 Z7} Stk A7A3E B

1 (Shantha 5, 1997) =%t} French 5 (2000)% S 9159
TH FACE o AR | AN B H52E Foidh ANSA
9, t11 CLA ko]l AA F7h aiAw, Hxo] oyA] <ol
vro} A ke vtol ztjal Bl sigivk shA|wk w9 &)

o7 2 AFE TP A H2U79 =2 Ciso (linoleic
acid)®} Cis; (inolenic acid)<] &H&Fo] JJ] 9 u“ﬂ 9, tll CLAZ

Pl 3HAQ 9L v Ao

r,
-
.ﬁ

4. TVA (Trans vaccenic acid) =&

AA B-9d TVA] g#-& Table 99 AAEHATh. AA B
¥ TVAE 19 Cisa 3t 11 Cis©) SAHNO, 19 Cisa 9l &3
o] 3] wHgl FFo|QOuR (1] Cig, o At AAE ST
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Table 9. Composition t7171 trans vaccenic acid (TVA) in various fat depots of Hanwoo steers fed rice bran or

roasted soybean supplemented diets

Fat depots Control Rice bran" Soybeanz)
............................................................ %
Perirenal 2.27+0.36”" 2.4320. 31*‘b 2.56+0.32°
Subcutaneous 1.59+0.48 1.76+0.32 1.83+0.34
M. longissimus dorsi 1.30+0.33 1.32+0.28 1.3940.35

Y Rice bran group,
? Roasted soybean group,
3 Mean + SD,

*® Means in the same row with different superscripts are significantly (P<0.05) different.

AR TVA e B H7H(2.56%), VI 7
(243%) 2 UFT(227%) To2 YElton, ¥aulF Hrht
= Ol HEte] 97 (p<0.05)0.2 %A vehdth d§ 2
SAAR TVA 388 E201F A7t izl Hlste] 27t
15.09¢F 6.92% Z7F QAR ZM?“%E A Apol= et
2 ok}, dubd o2 TVAE A° desaturase G4 2Hgo] 9J)|A]
CLAZ IAEE= F938 Aoy, E3) 444 ) CLA A9
78%% AAs= A2 4¥A dd(Corl 5, 2001, Griinari 5,
2000). H3F Al el AHAF F Cigo (linoleic acid)®} Ciss
(inolenic acid)o] WH9lollA] F2%7F 288 wol TVASY A4
H&S Z7MA7)3, Z7H) TVAE A° desaturase 54 21go] <]
M 9, t1] CLAZ AIHE Acz HuFiy vt (Bauman
5, 1999). ©]¢ Zo] FediF H7HS TVA &2 HedlF
749 9, t1]l CLA & 93S nAe= Aoz dgtdn,

e o
B ATE W) AR W) gt e dEel Bbt AN
o AR CLA 0 HlA 4 2aea 259

92 NLH (ATAF 599.89 ke)ol AAGS 3672 1
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