B e

FoHA Al7] HIER A F947} 3k AAR-9 =4 A4,
CHAGAAAE R AAAGA vA = 9

e—mail:umkh9969@korea.kr

Effect of Vitamin A Administration during the Calf Stage on
Carcass Traits and Marbling Fineness in Hanwoo Steers

Kyung—Hwan Um, Shil Jin, Sung Jin Moon, Myungsun Park, Youl—Chang Baek and Sun—Sik

Jang
Hanwoo Research center, National Institute of Animal Science, RDA, Pyeongchang 25340,
Korea
T 5o A7) HIER A F7) 39 AA -9 +Xﬂ A, SRS AAE 2 AAA v FEFS T
T A} FAFES A $H- FEolA] 185(29.67 £ 4.95 kg)E tIE=T-(H|ET] A %ﬂa})g} ﬂﬂ?(‘g—r

S ie

0 o

don ZUYAHMIAEE ©A) 94 &
EA 44 E gAY AXE W
fre|do s Zrkeksie
A Ad) 28708 A TFolA =A
3 Folx] Al7] HIER] A T"#
Aok a2y vl A T

W 2519y Age wHE

.

1 A&
T Atgdel M ELLHX]‘%} FHL 548 Ak w83 89
TWANEE BAA 7]k AR

&t A 2 ™

s 9 AAYAE 28EE T8 QAR g A ITH 3L
71 Aol A= Blg 7ol e A s Al A5 A
AE E3PE FH w0l SUAM T S7H 4 glgo] Bald
Hh QITH 4L e FolAe] - HIERl As Ao,
o] Aol A[3] At HIERT AFol= A &
A X8 FRAg, A B A des E0vke
AE B g up ek BEg HlE] A SR HlE A
(retinoic acid)®] FEj& A 35} 9 Fd2 HdS 248}

e}

1:]:]7 :L.g,'_ Hhﬂ—“q_ :LIHX]H]' gﬂ/\_]oﬂ “d’o:]ijj_
wpeba] FobA] Al7]ol HIER A9] o] g ek A
Q- 74x1]_r,] A4 A 9 2y AR A4 9

£ F8F JUH Aol B 5 Uk TR E RS

AL

A9l Jgke mA|x]| o
W(p<0.05), 718} =AAIZ = ZUIR A A ol A=
AF 7kl whe a7

& BEF A 300,000 TU 45 D2 TEEle] £A3E Akz o) AFS3t & 2670283} 287 Do) 231
A, SANEA, SAREA, S35 9 SRS B SAMAE ) B4 52 712 et 97k
=M= 88 F7 A& 01 ste] AFatalslch. 267H%43§°1]*1L HIER A o] 7}
gokth 2870 Rl = A 7o) E=AlFol Bzl H]a)

1491 Ao)7h Vel 2. A4
Mozﬂﬂio 25 ET. Hed, B AT

S AN mA FA P 2R AR v G ABHA Aoz ga
3718 B9 57t &5 fa o 71T 5 9 Ao B
A7) BIERRL A o7} o] - A g A Bl A AT Al e

IL ol el T3] TrEEA ke mEhA
TE FolAl A7 HIERR] A Fo7h g5 ANl =4 4
2 ZUAPAAE mAE FFE FEEA FAE A

T’\lﬁirﬁ_a

2.1 FAEE, AW WA 2
i ERE L DS L ERERE

L] Rz
(NIAS—2022—-0543)9] AE 9 5A& Wgton AHFE
o] #e] 2 AY Axf= FEAESY8)] 48 &)

AT} Al 3He SrdolA] 185(29.67 + 4.95 kg) S iR T
(H]EFs1 A A} §18)3) A2l FH(u]erel A 300,000 TU FA)
4 T 7H) Ael TR PR AT ol AFE(0,

1o Ab8E g3l uet AF 5AA] e AZ 25 F
A}_a shieh. 1o A Ahmel shsby =4S vk A}
7o) #E)iza WMEIREL BIGSERA(R) (017, 30

— 736 —



WU BAS 9t BIARG 2ARE AR T (RS Ane F9ATAES] AF $AIA AHgaks Al o)

Ast 03 34) el gon], B AKEA FEIAGL ol e AAHU

A7) A5 RER 1ggor, 7]e ALR A= 5 1S

[ 11 A% Al shebs 24
Ttems' Concentrate feed Timothy Tall fescue Rice straw
0~3 month 4~6 month 7~14month 14~22month 22~28month 0~6_momth 7~14month 15~28month

DM 91.35 91.50 91.67 90.15 89.84 91.51 91.63 88.84
OM 92.72 89.47 91.29 92.95 92.54 94.53 94.50 88.01
CP 24.40 21.50 19.40 17.20 13.40 6.00 5.70 4.00
SOLP 4.30 5.70 7.10 6.40 4.00 220 4.10 1.30
NDICP 1.69 335 3.28 2.63 2.44 0.93 0.89 1.10
ADICP 1.65 1.62 2.02 1.62 1.69 0.75 0.67 0.96
aNDF 23.90 30.70 38.60 34.00 33.00 66.60 66.10 69.40
ADF 10.10 13.70 19.90 14.00 15.00 45.00 41.40 45.60
Lignin 2.59 3.67 5.93 3.97 4.50 742 547 6.14
EE 3.81 4.94 4.87 431 431 1.38 1.82 1.85
Ash 7.28 10.53 8.71 7.05 7.46 547 5.50 11.99
Ca 1.27 1.86 1.19 1.16 1.09 0.20 0.23 0.42
P 0.60 0.62 0.73 0.53 0.56 0.16 0.12 0.11
K 1.20 1.22 1.21 0.99 0.90 1.31 1.97 1.35
Na 022 0.35 0.24 041 0.44 0.01 0.10 0.16
Cl 0.30 0.30 0.70 0.66 0.76 0.73 0.63 0.57
S 0.39 042 0.39 0.48 0.33 0.09 0.10 0.09
Mg 0.29 0.33 0.43 0.36 0.33 0.13 0.12 0.14
Retinol, 1Ukg 149,000 4,200 6,350 1,520 1,530 - - -
Beta carotene (IUkg) - - - - - 5,055 5,084 5,000
TDNix 75.72 70.79 66.70 71.64 70.65 53.55 57.36 48.77
NEm, Mcal/kg 1.93 1.75 1.61 1.74 1.67 1.06 1.18 0.87
NEg, Mcal/kg 1.28 1.13 1.01 1.12 1.06 0.50 0.61 0.33
Carbohydrates 64.51 63.03 67.02 71.44 74.83 87.15 86.98 82.16
NFC 42.30 35.70 31.70 40.10 44.20 21.40 21.70 13.90
Carbohydrate  fraction (% CHO)
CA 14.26 15.55 14.32 13.58 11.89 1572 1541 9.74
CBI 49.45 38.71 27.31 43.10 48.70 1.03 1.49 6.82
CB2 1.86 2.38 5.67 0.00 0.00 7.80 8.05 0.37
CB3 24.79 2942 31.47 30.00 25.00 54.92 59.88 65.19
cC 9.64 13.97 21.24 13.34 14.43 20.43 15.09 17.94
Protein fraction (% Protein)
PA+PBI 17.62 26.51 36.60 37.21 29.85 36.67 71.93 32.50
PB2 75.45 57.91 46.49 47.50 51.94 47.83 12.46 40.00
PB3 0.16 8.05 6.49 5.87 5.60 3.00 3.86 3.50
PC 6.76 7.53 10.41 9.42 12.61 12.50 11.75 24.00

'DM: dry matter, OM: organic matter, CP: crude protein, SOLP: soluble CP,

NDICP: neutral de-tergent insolub

e CP, ADICP: acid detergent insoluble CP, aNDF:

neutral detergent fiber ana-lyzed using a heat-stable amylase and expressed inclusive of residual ash, ADF: acid detergent fiber, ADL: acid detergent lignin, TDNx:
total digestible nutrients, NEm: net energy for maintenance, NEg: net energy for growth, NFC: non-fiber carbohydrate, CA: carbohydrate A fraction; ethanol soluble
carbohydrate, CB1: carbohydrate Bl fraction; starch, CB2: carbohydrate B2 fraction; soluble fiber, CB3: carbohydrate B3 fraction; available insoluble fiber, CC:
carbohy-drate C fraction; unavailable carbohydrate, PA+B1: protein A and B1 fractions; soluble CP, PB2: protein B2 fraction; intermediate degradable CP, PB3: protein
B3 fraction; slowly degradable fi-ber-bound CP, PC: protein C fraction; unavailable CP.
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Meat color 5.00+0.00 5.00+0.00 | 1.000
Fat color 3.00+0.00 3.00+0.00 | 1.000
Texture 3.00+0.82 3.25+0.96 | 0.705
Maturity 2.00+0.00 2.00+0.00 | 1.000
Quality grade(1":1":1:2:3, steer) 0:1:2:1:0 0:1:1:2:0 -

Marbling fineness 29.28+5.10 24.88+7.66 | 0.376

"Area was measured from longissmus muscle taken at 13th rib and back fat
thickness was also measured at 13th rib; Yield index was calculated using the
following equation: 11.06398 - 1.25149 x back fat thickness (mm) + 0.28293
x 1ib eye area (cm) + 0.56781 x carcass weight (kg)] + carcass weight (kg)
x100; Carcass yield grades from C (low yield) to A (high yield).

*Grading ranges are 1 to 9 for marbling score with higher numbers for better
quality (1 = devoid, 9 = abundant); meat color (1 = bright red, 7 = dark red);
fat color (1 = creamy white, 7 = yellowish); texture (1 = soft, 3 = firm); quality
grades from 3 (low quality) to 1™ (very high quality).
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Ttems' \ Contorl \ Treatment \ p-value
Yield traits
Carcass weight (kg) 419.8+26.86° | 479.8+23.12* | 0.005
Rib-eye area (cm?) 88.40+13.24 95.40+8.38 | 0.347
Back fat thickness (mm) 7.20+£2.28 9.00+2.12 | 0.232
Yield index 63.24+1.40 62.44+0.78 | 0.294

Yield grade (A:B:C, steer) 3:2:0 2:3:0 -

Quality traits

Marbling score 6.40+2.30 6.40+2.07 1.000
Meat color 5.00+0.00 5.00+0.00 1.000
Fat color 3.20+0.45 3.40+0.89 0.667
Texture 1.80+1.10 2.00£1.00 0.771
Maturity 2.00+0.00 2.00+0.00 1.000
Quality grade(1":1":1:2:3, steer) 3:0:2:0:0 2:1:2:0:0 -

Marbling fineness 27.00+3.81 27.60+6.11 0.857
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It(?ms _ | Contorl | Treatment | p-value caonos | ™RT6 | conos | TRT2S
Yield traits Items

Carcass weight (kg) 444.5+31.33 | 466.8+27.65 | 0.328 Gross receipts’ (x1,000won/steer) | 7,808 | 7,773 | 8,551 | 9,593

: 2

Rib-eye area (cm’) 91251245 | 93.504252 | 0.735 Operating cost® (<1,000won/steer) | 8,519 | 8459 | 8990 | 8923
Back fat thickness (mm) 6.25+0.96 7.75£1.26 | 0.107

Yield index 63.42+1.13 | 62765062 | 0.347 Steer 3,301 | 3301 | 3301 | 3,301
Yield grade (A:B:C, steer) 3:1:0 2:2:0 - Commercial concentrate 3412 3,379 3,781 3,741
Quality traits® Forage 759 732 781 754
Marbling score | 475%126 [ 4.00:1.83 [ 0.524 Other w047 | L4 | L1127 | L1z
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'Selling price of carcass and by product; “Feed price (won/kg): concentrate
(early calf: 1300, calf: 900, growing: 600, eatly fattening: 620, late fattening:
650); forage (timothy: 770, tall fescue: 528, rice straw: 376); Livestock
cost(won/kg): 3,301,712 water, Power & Fuel cost: 146,869 won, Veterinary &
Medicine cost: 37,901 won, Automobile cost: 70,536 won, Farm implements
cost: 286,689 won, Farm building & Facilities cost: 259,819 won, Miscellaneous
materials cost: 122,710 won, Interest on borrowed capital: 81,525 won, Land
rent: 349 won, Hired labor cost: 113,655 won, Excretion disposal cost: 19,194
won, Production management cost: 35,834 won.

Income (x1,000won/steer)
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