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ABSTRACT

Feeding trial was conducted with 80 Hanwoo steers (7.5 months of age, 204.4 kg body weight) for 680 days from growing
period to late fattening period to examine the feeding value of whole crop barley silage TMR (BS-TMR) and whole crop rye
silage TMR (RS-TMR) on body gain, feed cost, slaughter characteristics and quality characteristics of longissimus dorsi muscle.
Dietary treatments were conventional separate feeding of concentrate and rice straw (control), feeding BS TMR up to middle
fattening period and same diet as for control during late fattening period (BS-TMR 1), feeding BS-TMR for whole experimental
period (BS-TMR 1I), feeding RS TMR up to middle fattening period and same diet as for control during late fattening period
(RS-TMR I) and RS TMR for whole experimental period (RS-TMR II). Sixteen castrated calves were assigned to each treatment
(4 pens, 4 heads per pen). Pens in each treatment were randomly distributed. Feeding both BS silage TMR and RS silage TMR
slightly increased body gain of Hanwoo steers at the stages of growing and early fattening, and increased (P<0.0001) at middle
fattening compared to feeding control diet while control diet tended to increase body gain at late fattening stage compared to
feeding BS-TMR I, BS-TMR II and RS-TMR 1 diets. Total body gain was slightly increased in Hanwoo steers fed both I and II
for BS and RS TMR compared to that in control diet. Feed cost per kg gain per head was relatively low in the Hanwoo steers
fed silage TMRs to that fed control diet. Carcass weight, back fat thickness and longissimus dorsi area of Hanwoo steers tended
to increase but lowered (P<0.047) yield index by feeding silage TMRs. Feeding BS TMR slightly decreased marbling score but no
difference was found in the number of head over grade 1 between diets. Control diet tended to improve yield grade compared to
silage TMRs. Chemical composition, water holding capacity, drip loss, cooking loss and pH, color and fatty acid composition of
longissimus dorsi were not affected by experimental diets and feeding duration of silage TMRs. Shear force, however, was
increased (P<0.046) by silage TMRs without difference between them compared to control diet. Based on the results of the
current study, BS TMR and RS TMR could improve body gain and reduce feed cost without deteriorating meat quality compared
to separate feeding of concentrate and rice straw. Overall feeding value was similar between BS TMR and RS TMR.

(Key words : Hanwoo steers, Silage TMR, Body gain, Feed cost, Carcass characteristics)
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Table 1. Formulae (%, as-fed basis) and chemical composition (%, DM basis) of the experimental diets for the
Hanwoo steers in growing period and early fattening period

Growing period b
(7.5~12 month of age)

Feed ingredients

Early fattening period
(13~18 month of age)

Control BS-TMR RS-TMR Control BS-TMR RS-TMR

Basal feed 26.67 26.67 10.00 10.00
Corn, ground - 20.30 20.30
Wheat bran 7.00 7.00 - -
Corn gluten feed - - 7.50 8.00
Corn cop pellet 18.87 18.87 15.00 16.00
Brewers grain 3.00 3.00 6.50 5.00
Whole cotton seed - - 2.00 2.00
Molasses 3.00 3.00 6.00 6.00
Whole crop barley silage 40.00 — 30.00 -
Whole crop rye silage - 40.00 - 30.00
Limestone 0.93 0.93 0.50 0.50
Salt 0.40 0.40 0.20 0.20
Vitamin-mineral mix.” 0.13 0.13 2.00 2.00
Chemical composition (%, DM basis) 9.

Moisture 11.30 36.28 35.29 11.33 3443 36.46
Crude protein 10.93 11.10 11.53 10.95 11.23 11.27
Ether extract 3.61 4.81 4.40 6.35 5.38 5.35
Neutral detergent fiber 39.00 50.77 53.42 36.73 48.77 44.78
Crude ash 7.73 12.36 11.67 7.27 13.68 14.96
TDN 64.17 65.78 67.96 65.94 68.39 69.52

D Control, concentrate for the conventional feeding but its formula was not supplied from the feed mill company. Chemical
compositions were sum of both concentrate (75%) and rice straw (25) for growing period, and concentrate (80%) and rice straw (20%)
for early fattening period. Chemical composition of rice straw was calculated based on Korean Feeding Standard for Hanwoo (2007) ;
BS-TMR, whole crop barley based TMR; RS-TMR, whole crop rye based TMR.

? Basal feed, mixed feed of 40% corn, 20% perilla oil meal, 20% distillers dried grains and 20% wheat bran (as fed basis)

* Vitamin-mineral additives, consisting of vitamin A, 8,000,000 IU/kg, vitamin D3, 600,000 IU/kg, vitamin E, 20,000 IU/kg, Mn, 100

mg/kg.

» Analyzed values. > Calculated values.
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Table 2. Formulae (%, as-fed basis) and chemical composition (%, DM basis) of the experimental diets for the
Hanwoo steers in middle fattening period and late fattening period

Middle fattening period b
(19~24 month of age)

Feed ingredients

Late fattening period
(25~30 month of age)

Control BS-TMR RS-TMR Control BS-TMR RS-TMR

Basal feed” 10.00 10.00 10.00 10.00
Corn, ground 29.00 29.00 35.40 35.40
Corn gluten feed 3.30 3.30 14.50 14.50
Corn cop pellet 14.00 14.00 15.00 15.00
Brewers grain 15.00 15.00 5.00 5.00
Whole Cotton seed - - 3.00 3.00
Molasses 6.00 6.00 6.00 6.00
Whole crop barley silage 20.00 - 10.00 -
Whole crop rye silage - 20.00 - 10.00
Limestone 0.50 0.50 0.40 0.40
Salt 0.20 0.20 0.20 0.20
Vitamin-mineral mix. > 2.00 2.00 0.50 0.50
Chemical composition 9.

Moisture 11.53 33.94 36.15 11.32 37.34 3591
Crude protein 1043 10.38 10.47 10.65 10.79 10.85
Ether extract 8.80 8.61 8.81 5.96 8.56 8.36
Neutral detergent fiber 34.79 42.53 40.93 32.15 38.20 37.73
Crude ash 6.13 5.61 7.62 6.36 6.43 6.89
TDN ° 67.75 70.56 71.04 70.07 71.51 71.85

" Control, Concentrate for the conventional feeding but its formula was not supplied from the feed mill company. Chemical
compositions were sum of both concentrate (85%) and rice straw (15%) for middle fattening period, and concentrate (90%) and rice
straw (10%) for late fattening period; Chemical composition of rice straw was calculated based on Korean Feeding Standard for
Hanwoo (2007). BS-TMR, whole crop barley based TMR; RS-TMR, whole crop rye based TMR. estimation.

? Basal feed, mixed feed of 40% corn, 20% perilla oil meal, distillers dried grains and 20% wheat bran (as fed basis)

* Vitamin-mineral additives, consisting of vitamin A, 8,000,000 IU/kg, vitamin D3, 600,000 IU/kg, vitamin E, 20,000 [U/kg, Mn, 100 mg

/kg.
» Analyzed values. > Calculated values.
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Table 3. Feed intake and growth of Hanwoo steers by growth stage as influenced by feeding the whole crop
silage based TMR

Growing ftems Experimental diets b SEM .
stage Control  BS-TMR I BS-TMR Il RS-TMR I RS-TMR II

Initial B.W., kg 201.5 2013 206.8 211.8 200.5 14.804 0.979

Final B.W., kg 281.5 291.5 289.7 297.3 285.5 15.710 0.962

Growing periog T €4in ke 80.0 902 82.9 85.5 85.0 3.998 0.524
(7.5~12 month  Daily gain, kg 0.58 0.65 0.60 0.61 0.61 0.029 0.509
of age) DM intake, ke/d 7.14 6.97 7.06 7.64 7.44 0278 0.431
TDN intake, kg/d 4.52 4.58 4.64 5.19 5.06 0.136 0.067

Feed efficiency 1231 10.72 11.77 12.52 12.20 0.653 0.444

Initial B.W., kg 281.5 291.5 289.7 297.3 285.5 15.710 0.962

Final B.W., kg 4323 462.5 456.3 4583 4533 14.466 0.625

Early Total gain, kg 150.8 171.0 166.6 161.0 167.8 6.091 0.198
f?}tffil%gng’gggld Daily gain, kg 0.83 0.94 0.92 0.89 0.93 0.034 0.225
of age) DM intake, kg/d 8.32° 9.50° 9.44° 9.63" 9.57° 0.031 0.040
TDN intake, kg/d 5.54° 6.50° 6.46° 6.69° 665  0.184 0.038

Feed efficiency 10.02 10.11 10.26 10.84 10.30 0.498 0.775

Initial B.W., kg 4323 462.5 456.3 4583 4533 14.466 0.625

Final B.W., kg 559.0 615.3 610.3 605.8 599.3 15.928 0.146

Middle Total gain, kg 126.7° 152.8° 154.0° 147.5° 146.0° 3.168 0.0001
f?}tgfizjglggggld Daily gain, kg 0.72° 0.86" 0.86" 0.83° 082 0018 0.0002
of age) DM intake, kg/d 9.18" 10.18° 10.14° 10.16" 1019 0.027 0.0001
TDN intake, ke/d 6.19" 7.18° 7.15° 7.22° 7248 0177 0.003

Feed efficiency 12.93 11.84 11.79 12.24 12.43 0.284 0.063

Initial B.W., kg 559.0 615.3 610.3 605.8 599.3 15.928 0.146

Final B.W., kg 681.3 730.5 7213 715.8 725.0 14.531 0.181

Late Total gain, kg 1223 1152 111.0 110.0 125.7 5367 0.238
fz‘ggfg(‘)glggggld Daily gain, kg 0.67 0.63 0.61 0.60 0.69 0.029 0.229
of age) DM intake, kg/d 11.69° 8.97° 10.01° 9.07° 10.12°  0.041 0.0001
TDN intake, kg/d 8.24° 6.26° 7.16° 6.33° 727° 0.211 0.039

Feed efficiency 17.44° 14.23° 16.41° 15.12° 14.67°  0.763 0.032

" Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR I up to middle fattening stage, and were fed the
diet same as control during late fattening stage.

? Standard error of the means.  Probability level.

* 43.7% of TDN value was used for the calculation of rice straw based on Korean Feeding Standard for Hanwoo (2007).

RS-TMR 1179 oA thh =& AggS B} vj&37] & £-0% RS-TMR II, BS-TMR Il $0% =93 BS-TMROI|A
ob Al Hir 19 AEAMHAFEFS U=+ BS-TMR I, BS-TMR 7P Yotth 19 #Hi TDN AT 47 824, 6.26, 7.16,
II, RS-TMR I % RS-TMR II9lA 22 11.69, 8.97, 10.01, 6.33 2 727kgl & 7oA 7P =9kon H& F7ld iz
9.07 2 10.12kgo & dlxTellA 7H E=%om (P<0.0001), L o} U ALEE HFS BS-TMR I % RS-TMR [el4] vkttt

4

-116-



Kim et al. ; Feeding Effect of Whole Crop Silage TMR on Growth Performance of Hanwoo Steers

(P<0.039). “12Ju} tjxTo] ShofAe] =& AFAF el Hlste
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Fig. 1. Body weight change of Hanwoo steers by
growth stage as influenced by feeding the
whole crop silage based TMR.
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ZHel vt AdE]x] TMR AZTFellA] tha =9t} v)§317]
Beb 3 AASel Fold T3 AlEHE UlEF, BS-TMR 1,
BS-TMR II, RS-TMR I % RS-TMR II¢|d ZH7} 684,502,
791,882, 786,968, 783,510 % 778,506 902 FAEAE nl, o]
g oz AEbe] wwd Ae v§3d7] F9 BS-TMR I,
BS-TMR II, RS-TMR I % RS-TMR IIIA 7Z+Z 107,380,
102,466, 99,008 2 94,094%19] AlZH|7} t] 289 A= g
wrh Eg A A kg G AREHIE HluetH g2
BS-TMR I, BS-TMR II, RS-TMR I % RS-TMR IIejA Z}z}
4,545, 4,636, 4,727, 4,864 L 4637902 AN (H=T)
of Hlate] Azl TMR H2EZ 1009 ~3009) A= ©f o]
209 Aoz E=AHYT)

HS%71(1784) ¢ wold AT AFAES oz,
BS-TMR 2 RS-TMR9| #E kg 3 AH&H|:= 247t 450, 451 2
4609 olglom, 14 HE AFAFeRE ANk AlEHlE dx2T,
BS-TMR I, BS-TMR II, RS-TMR I % RS-TMR II°lA Zzt
4,131, 4,592, 4,573, 4,674 2 4,6879°0% NLA7|o A9} 2o
HAPALE FoAT (Tl Hlste] AYElA] TMR AFTolA o
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28 JFFoz Arkd AlgHE diET, BS-TMR 1, BS-TMR
I, RS-TMR 1 % RS-TMR 1A ZZ 5,190, 3,983, 4,925,
4,027 2 486890% FA7IoA e} o] AR FoT (HE
Tyell Hlgte] AFdEA TMR AFATIA tha Skt HS57]
e 3 AMS wolg 79 AlRHE UlEF, BS-TMR I,
BS-TMR II, RS-TMR I % RS-TMR II°IA ZHZ 944,580,
724,906, 896,350, 732,914 2 885,976 .2 FAEU= Hl, o]
& oz AtsHle] Hlud A HE$7] 5¢F BS-TMR
BS-TMR II, RS-TMR I % RS-TMR II°lA 7+ 219,674,
48,230, 211,666 ¥ 58,604 AlsH|7F ¥ AA AQH o=
eyl 3k AEd FH kg F ARENE wasphd gz
BS-TMR I, BS-TMR II, RS-TMR I ¥ RS-TMR IIellA 7}zt
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Table 4. Feed cost for Hanwoo steers by growth stage by growth stage as influenced by feeding the whole

crop silage based TMR

)]

Growing Ttems Experimental diets
stage Control BS-TMR I BS-TMRII RS-TMR I RS-TMR II
Feed cost”, won/kg DM 528 452 452 439 439
Feed cost, won/DM intake/day 3,770 3,150 3,191 3,353 3,266
Growing Feed cost, won/138days 520,206 434,700 440,358 462,714 450,708
period Feed cost relative to control, (won/head) 0 —85,506 —179,848 —57,492 —69,498
Total body gain, kg 80.0 90.2 82.9 85.5 85.0
Feed cost, won/kg body gain 6,503 4819 5,312 5,412 5,302
Feed cost”, won/kg DM 452 458 458 447 447
Feed cost, won/DM intake/day 3,761 4,351 4,324 4,305 4,278
fa];:t:i};g Feed cost, won/182days 684,502 791,882 786,968 783,510 778,596
period Feed cost relative to control, (won/head) 0 +107,380 +102,466 +99,008 +94,094
Total body gain, kg 150.6 170.8 166.5 161.1 167.9
Feed cost, won/kg body gain 4,545 4,636 4,727 4,864 4,637
Feed cost”, won/kg DM 450 451 451 460 460
. Feed cost, won/DM intake/day 4,131 4,592 4,573 4,674 4,687
f]z:ftle(:ii::g Feed cost, won/178days 775,318 817,376 813,994 831,972 834,286
period Feed cost relative to control, (won/head) 0 +82,058 +78,676 +96,654 +98,968
Total body gain, kg 126.9 152.9 153.8 147.1 145.9
Feed cost, won/kg body gain 5,794 5,346 5,296 5,656 5,718
Feed cost”, won/kg DM 444 444 492 444 481
Feed cost, won/DM intake/day 5,190 3,983 4,925 4,027 4,868
fa:;:;?ng Feed cost, won/182days 944,580 724,906 896,350 732,914 885,976
period Feed cost relative to control, (won/head) 0 —219,674 —48,230 —211,666 — 58,604
Total body gain, kg 122.1 112.8 109.2 107.7 122.8
Feed cost, won/kg body gain 7,736 6,426 8,208 6,805 7,215

" Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR 1 up to middle fattening stage, and were fed the

diet same as control during late fattening stage.

? The price of concentrate was suggested by Gochang-buan livestock corporation as manufactured by Kimjae feed mill company(won/kg
DM), and the prices of TMR was suggested by Gochang-buan livestock corporation for the members(won/’kg, DM).

o] H)3to] BS-TMR II A2 T4 tha =7 AQu9A 0 the
TMR Aol A= tha A7) 208 o2 vehg,

- AASS e AAFE DA AFRAE 717 (680L)
el AlPARR Folol wE A ARAAY, e ARHE
238314 Table 5904 B ulel 2tk AF A A A 7+ F
T AFAA Aol7k A4 Fkort, F& A AT TRy
TMR #ojtolA o & 4 29k F SA%e 2% At
T (HETY  479.8kgell  HIE] TMR FoFolAd A3
(P<0.047) 7115EE), BS-TMR I, BS-TMR II, RS-TMR |
2 RS-TMR 914 712F 33 494, 34.7, 242 2 44.7kgo] U

&
=2

SAE AR ZAIEQIL olo uwhel Har dFTHF A AR
g4 TMR AFT9] AlzolA =9t (P<0.047). F 14 A8

AF g 27, BS-TMR I @ RS-TMR 1 A2]F 7hol= ho]
7F 9igley thzell sl BS-TMR 1 A2l A tha 2 ub
W RS-TMR II AgTolA tha & Ao Yehytth

F ARPIZE Bete) Zb A AlgH] oM E AEiAkd(
2ol vlsf vE F7)17HA] AFdEA] TMRS AlF skl vl& 7]
o= BPASTFo} FUS AIRE 443e BS-TMR 1T % RS-TMR
I AellM tha AA 209w nvg 3717 ARdEA|
TMRS 433 Ag)7(BS-TMR II ¥ RS-TMR I)ollAE tha
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o] @o] Aed Zow FAUNL F 7Y AMdEA TMR 4 3. A E4

HE Qeto] S7HE SAFR A b vl T ARRHIR Qlste

A A7 77 kg Al 28% AbRHlE g2 2 AMRAFe] R § BEgA ASE AAAT, YEAT,
6,033¢9] Hl3led BS-TMR I, BS-TMR 1II, RS-TMR 1 2 SA% 543 §4 9 §3F 540 2AHE v} Table 69149} 2
RS-TMR TIolA] ZHZ} 33t 801, 324, 456 2 410¥¢] o AA . A4 AFe] A4S FIAGT (UzF)dl vl&l] AFLelA TMR
¥ Aoz AiEint S AAS g AT A Ht AFe] 48] (P<0.0006) &

Table 5. Overall estimation in performance of Hanwoo steers and feed cost as influenced by feeding the whole
crop silage based TMR

Experimental diets

ftems Control ~ BS-TMR 1 BS-TMR II RS-TMR I RS-TMR II SEMY - PeF?
Initial B.W., kg 201.5 201.3 206.8 211.8 200.5 14894 0979
Final B.W., kg 681.3 730.5 7213 715.8 725.0 14541  0.181
Total gain, kg 479.8" 529.2° 514.5° 504.0° 524.5° 9476  0.047
Daily gain, kg 0.705° 0.778" 0.756" 0.741% 0771 0021  0.047
DM intake, kg/d 9.21 9.02 9.29 9.22 9.45 0238 0317
Feed efficiency 13.06 11.59 12.29 12.44 12.26 0353 0.104
Total feed cost, on/head 2,884,606  2,768.864 2,937,670 2,811,110 2,949,566 - -
Feed cost, won/kg gain/head 6,033 5,232 5,709 5,577 5,623 - -
Feed cost relative to control, 0 ~801 —304 —456 —410 . o

won/kg gain/head

" Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR 1 up to middle fattening stage, and were fed the
diet same as control during late fattening stage.

? Standard error of the means.

? Probability level.

Table 6. Slaughter characteristics and grade of Hanwoo steers as influenced by feeding the whole crop silage

based TMR
s Experimental diet” SEM? Pr<p?
Control  BS-TMR I BS-TMR II RS-TMR I RS-TMR II

Slaughter weight, kg 660.9° 705.9° 698.3% 698.8% 708.9° 47.15 0.0006
Cold carcass weight, kg 397.3 426.8" 4255 423.9° 427.1° 31.40 0.001
Back fat thickness, mm 10.75 13.81 12.38 13.69 13.38 3892 0.153
Longissimus dorsi muscle area, cm’ 89.75 90.56 90.63 90.50 92.56 8.346 0.855
Marbling score 5.81 475 475 5.44 5.81 1976 0328
Yield index 66.83" 64.32° 65.10™ 64.32° 64.32 2702 0.047
Quality grade : (17: 17 1: 2) 3:6:4:3 2:3:8:3 1:5:6:4 1:8:4:3 3:6:5:2 - -
Yield grade : (A : B : C) 5:11:0 2:10:4 2:13:1 3:9:4 3:9:4 - -

Y Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR I up to middle fattening stage, and were fed the
diet same as control during late fattening stage.

? Standard error of the means.

¥ Probability level.
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Table 7. Chemical composition of longissimus dorsi muscle in Hanwoo steers as influenced by feeding the
whole crop silage based TMR

Experimental diets "

Items SEM” Pr<fF”
Control BS-TMR I BS-TMRII RS-TMR I RS-TMR II
Examined number, head 7 9 7 8 7
Composition (%, fresh basis) :
Moisture 61.44 62.90 63.90 61.46 61.18 3.721 0.558
CP 56.32 58.27 58.34 58.02 58.60 2.125 0.752
EE 40.61 39.33 38.89 39.47 39.05 1.356 0.108
Ash 2.05 2.37 2.74 2.50 2.32 0.051 0.788

Y Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR I up to middle fattening stage, and were fed the
diet same as control during late fattening stage.

? Standard error of the means. * Probability level.

Table 8. Quality characteristics of longissimus dorsi muscle in Hanwoo steers as influenced by feeding the
whole crop silage based TMR

Experimental diets"

Items SEM” Pr<F’

Control ~ BS-TMR1 BS-TMRII RS- TMRI RS-TMR II
Water holding capacity, % 52.89 53.92 54.61 5131 48.78 5.186 0.235
Drip loss, % 3.28 3.60 3.53 4.07 3.70 1.146 0.767
Cooking loss, % 22.53 24.69 25.57 24.63 23.17 2.593 0.221
pH 5.39 5.42 5.40 5.39 5.38 0.036 0.455
Shear force, (kg/cm’) 2131° 2392° 2190% 2193% 2390% 418.8 0.046

Y Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR I up to middle fattening stage, and were fed the
diet same as control during late fattening stage.

? Standard error of the means.  Probability level.

Table 9. Meat color of longissimus dorsi in Hanwoo steers as influenced by feeding the whole crop silage

based TMR
. Experimental diets ” 3 .
Items " SEM Pr<F
Control BS-TMR 1 BS-TMR 11 RS-TMR I  RS-TMR II
Hunter L 38.78 40.73 40.38 42.10 39.31 3.395 0.399
Hunter a 17.86 19.22 19.92 18.78 19.25 1.594 0.235
Hunter b 9.87 10.99 10.40 10.34 10.64 1.234 0.524

DL lightness, a : redness, b : yellowness

? Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR I up to middle fattening stage, and were fed the
diet same as control during late fattening stage.

? Standard error of the means. * Probability level.
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Table 10. Fatty acid composition of longissimus dorsi in Hanwoo steers as influenced by feeding the whole

crop silage based TMR

Experimental diets"

Fatty acids Control BS-TMRI BS-TMRII  RS-TMRI  RS-TMR II SEM PeF
C14:0 3.45 3.32 3.28 3.39 3.11 0.071 0.864
Cl14:1 121 121 1.06 1.2391 0.98 0.047 0.613
C16:0 26.36 27.10 29.68 26.24 27.62 0.259 0.392
C16:1 5.40 5.48 5.18 5.39 5.12 0.106 0.819
C18:0 9.89 10.11 11.20 10.57 11.13 0.150 0.061
C18:1 4891 48.49 47.23 48.88 48.10 0.348 0.751
C18:2 2.25 2.32 1.86 2.34 2.41 0.914 0.268
C18:3 0.37 0.33 0.35 0.39 0.40 0.021 0.821
C20:1 0.08 0.09 0.09 0.09 0.09 0.004 0.413
C20:4 0.18 0.21 0.20 0.18 0.17 0.010 0.860
C22:1 0.15 0.24 0.29 0.21 0.25 0.018 0.198
C24:1 0.09 0.09 0.10 0.08 0.08 0.004 0.689
Others 0.09 0.61 0.53 0.61 0.44 0.070 0.387
SFAY 40.21 40.93 42.52 40.59 41.84 0.328 0.257
UFA” 58.97 58.66 56.53 59.01 57.72 0.319 0.193
MUFA® 56.08 55.73 54.04 56.01 54.70 0.312 0.357
UFA/SFA 1.48 1.44 1.34 1.46 1.38 0.019 0.262
MUFA/SFA 1.40 1.37 1.28 1.39 1.31 0.018 0.322

Y Control, conventional separate feeding of concentrate and rice straw; BS-TMR, whole crop barley silage based TMR; RS-TMR, whole
crop rye silage based TMR. The Hanwoo steers were fed BS-TMR I and RS-TMR I up to middle fattening stage, and were fed the

diet same as control during late fattening stage.

? Standard error of the means. ) Probability level. * SFA, saturated fatty acid. > UFA, unsaturated fatty acid.

9 MUFA, mono-unsaturated fatty acid.
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