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Studics on castration and growth period for
improving mcal qualily of Ilolstein bulls

1. Determination of rcasonable market wieght
for Tolstein steers
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SUMMARY

To produce high quality meat and to determine market weights of
Holstein, animal were castrated at 200-250kg of body weight. Growth
performence of steers were compared with bulls reared under the same
feed and feeding condition. Steers were sacrificed at 500-550kg,
600-650kg and 700-750kg of body weight, and carcass grade and
carcass characteristics of steers were compared with bulls sacrificed at
500-550kg of body weight. Results obtained from this study were as
follows;

1. Bulls showed better daily weight gain (1.21+0.09%g; P< 0.05)
compared to steers (0.97-1.02kg). Bulls showed less daily feed intake
(6.78kg; P<0.06) compared to steers that consumed 7.3lkg to 8.34kg as
body weight increased from 600-650kg to 700-750kg.

2. Steers showed similar ( P>0.05) body height and body length as
those of bulls, but body width of bulls was slightly larger (P> 0.05)
than that of steers.

3. There was no difference in dressing percentage (550 - 57.1%)
between bulls and steers at 500-750kg of live weight. But dressing
percentage slightly decreased as body weight increased.

4. There were no differences in the percentage of loin, striploin and rib
(bone in) between bulls and steers. Bulls showed better (P<0.05)
percentage of chuck-clod and brisket-flank at 500-550kg compared to
steers. Bulls showed higher (P<0.05) percentage of retail cut compared
to steers (600-650kg, 700-750kg) . But, steers showed higher kg of
retial cut at 600-650kg (19.5 kg/animal) and 700 -750kg (34.9kg/animal)



5. Steers showed less (14.3%, P<0.05) bone percentage at 500-550kg
compared to bulls. There was no difference in bone percentage
(15.0-15.4%6) at 500~-750kg of steers.

6. Meat yields of bulls showed 100% in grade B, But, only 375% of
all steers(500-750kg) showed grade B and yield grade decreased at
700-750kg of steers.

7. All bulls showed carcass quality grade 3 because of low marbling
degree. Steers showed better carcass quality grade compared to bulls:
25% of grade 1, 43.8% of grade 2, and 36.3% of grade 3. Steers at
600-650kg showed better carcass quality grade (66.7% of grade 1,
166% of grade 2, and 166% of grade 3) compared to that at
700-750kg.

8. Marbling degree was poor in steers and bulls at 500-550kg because
of low deposit fat in rib-eye muscle. Marbling degree (3.25-3.42) of
steers at over 600kg of body weight increased (P>0.05)

9. There was no difference in protein content between steers and bulls.
Steers showed 5% higher moisture content (75.3 ~75.7%6) of the carcass
at 500-550kg. The fat content (1.8-3.29%6) of the carcass was higher in
steers than that in bulls, and it increased (P<0.05) by 7.21-8.30% as
animals aged.

10. There was no differences in shear force (3.11-4.93kg/cm?) of the
carcass between steers and bulls.

11. Water holding capacity increased from 36.6-454% to 50.9-55.1% as
body weight increased form 500-550kg to 700-750kg.



12. There was no' difference in soluble protein content of rib eye
muscle between bulls and steers.

13. There was no difference in L. and b valules of meat colar between
steers and bulls, whereas a values in meat color were higher in steers
at 600-750kg compared to those in bulls.

14. Finally, Castration gave an ecomomic benefit by 195,000
won/animal, where feed intake and carcass sale were considered.
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A1d |7ge 33 3
1. 23
SElvete] YEidde 1960duRE ARG e R A&Hog A
o 1959 dA A4 ARFrE 563HAF7 HAoh
Z¥593(19%6a)9 5t 199595 AR & 55 T0HATF Fd
HAAE 19PAFEA 7] FFo 242%9 HFE AAsn ok =
22 &3AF UdolA F9) K= 4 5615kg, 63.8kgE 3}
oy AMSe ALE o) AAvt A2 570.7kg, 625.7kgE A
ARAe] E3AZ0] kg7t O FAXT TF B AMZ 600kgD| A =
AL AR Befo] wax ok o 22y Holstein
o] ¢ K29 o] AYelA &E3AFE B © FU AIAA F2
SASF] F71E W FW 237) AR VldEs gAY B9 7
T HSZFYEH(199%) oA 5o EAF 400-47%g(RBAFTS <
670-800kg)7t =F5¢] 666%4 S Jlow, BAFo] 800kg et A
= 121%°) ol2x Uitk = RSP (19%)E 19933 o] FHH
A4 AZFF EX7F FAL o2 FFa dokx Yz, F4E
ATFA(1997)9] LHAM AMFS-9 158 28E°] 65kgolFolM=E
1375%4 g RE 7122 ¥ 1 HolsteinZ 4= 800kg ©|A7HA A%
g & JAedE 99 AFEE AFQ 500-600kgolA 2dste BYAl
o] AAY AWk AAZoNA Iz SAMAL] HY o]8§x1o]
A FAAA AES oo



E3 1996959 i TRV T 18HAF T FAE 87HY
(51.8%) AAMS= 315F(02%)°1Ath. ojgo] RAFA9] HIAA vlSo
#PHo 2 HA He AL AMY IAFT AFo2 HFo] Ad=HT A
WA ZEo] Zadte EAE Atk Jacobs F(1977), Z 5(1996)8] Ex
74 ok a8y 480 FUAREA FRASERY AES IF8 A
Aol fdd diARteE AAFHL lov, EYPFY3HEI(1996b)0l
A dagie F53Y 8% SHEE A"YriFo] -9 oF 70%9
B3 RoA Aarie] v 39 Huk o Fud 4oz HY
o wegA IFS AL 9% AAMISe] &3E Jacobs $(1977),
Seideman (1982)8] HioAM d2 E4 91, &S 23] 8 31(199%)
£ JUsolNE ASTE RaFart BF ANNLHT Yk
FEUEe] 19969 349 =ATE BHAHESHEFTIS 19%6b)oA
AR LEE FaRY SFFFEO| 4 HA gRey 8L 1589 2%
"ol 242+ 102% 263%Z& 83t Ay oz 35Fo] ol AAuHLS
o 9% SAMLAe AFde 9 FEFEGY AKAEEY drtdA 4
10.7%, 150%68 & o]ejo] AFHonZ AAd % HAA AL oJ=A
= BAeEA 189 AbeAdS veliglch
wehA 4k AL371e T3S S TFHAC 2UE HEske B
ARe AE T F B2 Ad9 427 oy 4 AAFae AAd
g 2 AL A FVISA vSe eEe A HR 238
< AR dlokdta, ¥ISFY] AlRY GUFFol WE SE 849
NAETDE FH3E Zo] AlFsHh

ol



2. 44

SAHEF de AME RAFAE FELSF 9t YA olf ol
AE 7439 250kg WAZHA §431a AHAF A2 AMSta, 293}

o] A&t AF( 500-550kg, 600-650kg, 700-750kg )7HA] B8] )
F 2 A9 W AsaTE, =EATE HUE R2ES AN, $3¢ 2F
e ol5tetd 548 BN5t, AM € ARFEIANFE FAs A2 A
BaA A HS FrIARY] FYFE FAY EFAF H L3

A2 As R A

AAE AEF ® AR

TAEL AaFFIAE 1007120kge] HHAM 2057 AL, AM
T 2007250kgol A & Aleg stden, AlddEe 7Y Py
&t ALRGANAM BiEE FFAEY $9ALR(300kg7HA), |AA0IS
A8 (450kg7HAD), ¥ISALE(AIZ 3 7HA)9 B3R 2 B AFAA
EE 3, TYAESY N4 E 4L F19EYd. Als JFEFe F
d F Fo%E AENLY, AF A9dstE 2AEI .

Table 1. Chemical composition of purchased cocentrates and roughage

composition %

moisture ;ﬁg?; n nge %%ﬁ_e NFE ash Ca| P
Growing” 11.1 13.72 185 | 14.83| 4897 954 052 0.33
Fattening” 10.3 1433 | 289 | 9.82|5252| 9.90| 0.75| 0.54
Finishing?’) 146 13.08 | 307 | 446) 59.27| 554| 1.28] 0.37
Rice straw 12.2 5.01 1.76 | 30.11| 39.55| 1232} 0.33} 0.10

1. 1 100 - w)kg’ 2). . 3(x) _ ﬂ)kg, 3 : >4a)kg
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A2- ZARE g 2APPY

ESE EA4FA 1641 o) FAF =Asln vtEAE 233y 4
TN thad 23707 WAt 38449 S34td 3l =
AE B7HE B2, ojoA =H 9 BAE ARSZL 233 Y8t &
= Z71ESiHar A T3 (1993) Y] F-ES WA B ubyd o} 1078 29
E 2833, =5 s R ol wF 3T

EASE HrllA Adg 1353 ERHolN gFA 2oz 2FA
= AT FHS o15H B ZALE AT ARE AME QT 9w
ZAERFS AOAC Wil F3AL, 7198 FLe A8E Z4F9en
AZe 2 3emFAZE HA HAddtd SUlRe] 2% 70ToA 102 71g3}
I QAR FFAE %2 JEPATh A9 (Shear force)E 7tE7 S
53N A8 A8E A7 05inch Zolo] 23l 24Fwekoz B3
HA Adei, ©]Z-§ Wamer Bratzler Shear-meter(G-R Elec. Mfg.
Co., USA)9l 93l kg/cm’E viebth.
T84 2 9849 DA FFL Saffe$} Galbreath(1964)e] whyo] <
3l A8 5o AFFHEF T 3%NaClgAL 242 30mi¥ Arystn &7
A (14,00rpm/2min.) 3 AE YL 1500 x G /1I0min.olA LAEZE A=
A AH3gshs AP 338 wHE3lY 100mlE TSI Cronall S(1949)
9] biuret -3 Wl wetM 8T J8A4e) vwAFL ZHsn
mg/gE eI
YL =AY7IAA WA gl ZUALE 23S 913t A
" F99A Chroma-meter( CR-10, Minorta Co., Japan)© & 33juta =
gl BAERE CIE(FAZBEHY3] : Commission Internationale de
1'Eclairage)®] MA|BF L, a, b, 3oE JelAIA
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A3FZANEER R 27

A1d SAE ARAHF

HAFAE 110kgH oA J23te] 2000250kgol X 33 AAE 3
R, F7rEs ol wet AEAAS SRS (300kg7HA), SA3u)SA}
F(450kg7HAD, BISAIE(AR &3AF 7HA)E WAY AFANES F
o SIS o WiFALE Y I 4T FAFS E 20049 2o

UFEH FE v AN 500-550kg E3AFNA 121kgE AMS-2
097-1.0ZkgRtt FRI(p<0.05), AA-2] &3lAF Alolol e IdFEA
ol 2ol A
a8 kg? FA N 288 AR RTFAAE BIAAS-2] 500-5650kg &
AFAA 6.0kgRoH AMSE E3AFTA =GR ALE7IT0l
I HE2A E3AF(700-750kg)e] F7ho] wE AlR 8 7R 834kg
7HA H2F S7FIATHP<0.05). ©l3% A= F 5(1990)9] Holstein H
AT dF FAFH113ke), FFALE 7 B8ke)ol Hlshd 2F v
e, FA7|EATA2(19D E2ER] £31A1F 560kg7HAS] YBEA)
1.27kg$} 243 AF2 L 78( 6.36) Bt &St
a3 Z 5(1996)9] Holstein BIAA$-9] 4% F431.00-1.14kg) BT}
ERT AMSME vsIdnh =3 £ 5(199%6)0] AN E3H)
5 (550-650kg) ol A12] 47 A 30.71-0.65kg) BEThe w9 E9ich
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Table 2. Growth performance of Holstein bull and steer from 100kg to market weight

bull steer
500-550kg | 500-500kg | 600-650kg | 700-750kg |
Initial body wt. kg 98.9+12.10| 106611328 | 9752272 | 95.8+15.09
Final body wt. kg 540.849.20 | 513.6+21.03 | 6424+£16.00 | 721.0+361
Feeding period, months 124 14.2 195 22.5
Daily gain kg/day 121+009 | 097006 | 1.02+0.06 | 1.00+0.04
Feed intake kg/kg gain | 6.78%0.13" | 7.31+012° | 801+0.16° | 8.34+0.11°

Within each columns with different letter are significantly differ at 5%

by Duncn’s range test

Fig. 1. Change of body width during the feeding piriod

60
50 .o 3
§ 40
-
3 30
= —e—buil
g 20 —m—steer 500
—t—steer 600
10 —s—steer 700
0 Yy & i i i i
@ e b 3 S8 e £ 2 b x 2 =
Feeding days{week]}
RAFA] AJEA ¥ F AL, AF, AFe] HEE 15¢Y 13

o2 ‘—?‘%E‘ﬂﬁ%‘ﬂ] Axnst AFL TS 7IAAME 2Aol7h (UL
(p>0.05), MZFAME 29 1.3 Zo] A7 AXFES 4% WL 7
o] AAAT FAHA FAxe AU
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A2d. =AY FES AL

EAEE  ¥AN  EE  AdZRA9 &3 F(B007750kg) A
57.1355.04%2 94l AT FAAQL Aole 9 HA g3 oy
EAFo] 718 TAlgo] ARt ZAade Aol UAUHE 3. Z F
(1996)& 39 &35 o] H0kgolA 650kgZ F7HtE =A€x 37}
giths Hadhs AtsEs AR

=9 1070 RE9dE RFESY WArgddr  F4@Loin), AE
(Striploin), ~ Z®l(Rib-bone  in)e ZZt  7.25-865%, 1.92-2.25%,
1355-1468%2 A &3HA1F T AA SR FARC] ol7) gied,
E3AFol Fe  500-550kgolA  HIAMSE AAME B gud
(Chuck-clod)9} %A|(Brisket-flank)7} 2ti(p<0.05), T Z3}H|F0]
& 600-750kg®] AME Euk 2Hd(Tenderloin), $-F(Round), AX(
Sirloin-knuckle), ¥the](Chuk-clod), &41(Neck), AFej(Shank)3} A5
(Retail cut)®] W&ol B}thp<0.05). FH A S(1996) 45802 &
FHE MY, 54, A vlgo] 29 €98 Fvldl sl A ¥z
AMSE HAAS 2o =3the Ade BEHo R Fo)rt Aok

olE 10715919 RES AANE AUYSFoR I}AE W 500-550kg
o HIAAN S} AMS ANPSEL 73.28%, 10.88% 2 FAZHA Ao
7} IRt AMSe] &dAFo] FtEE BES EEe wIFgAoN
8 AHtrimmed fat)e] Aiulgo] Er|djEo] & vz RES9 A
AHEAN Zol2 YEtGA AHAK] A5ES ASHp<0.06)A 2T
B F(1993)L 9540 EIAFT B AWYSLY 2fole glon,
5(1989)2 AME9 ABAKE(66.3%)0] HIAMS B}l 56% HAdt
A Akgo] 62% F718the A vl
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Table 3. Percentage of portion yield in Holstein bull and steer at market weight

Bull Steer
Group 500-550kg 500-550kg 600-650kg 700-750kg
Portion cut % SD % SD % SD % SD
Carcass 57.13 091 56.70 201 58.17 1.44 55.04 179
Tenderlion 1.78° 007 | 165® | 009 166™ | 0.20 154*° | 014
Loin 865 058 | 795 0.13 890 1.32 7.25 2.19
Striplion 2.25 012 | 225 0.25 2.01 0.42 1.92 0.14
Round 7.15° 043 | 677 | 013 604 | 058 584° | 024
Sirlionknuckle | 11.21° 039 | 109" | 052 1012* | 0.70 990° | 034
Chuck-clod 6.90° 044 | 595 | 039 621° | 059 6.02° | 028
Neck 557° 078 | 645" | 036 386° | 122 314 | 033
Brisket-flank | 10.72° 222 | 829 | 075 1063° | 114 1068° | 085
Shank 547 015 | 580" | 031 481*° | 064 451* | 025
Rib (bone in) | 1355 135 | 1468 1.08 14.05 0.77 14.23 1.03
Retail cut ¥ 73.28° 180 | 7088 | 203 | 6828° | 220 | 6504 | 259
Bone 15.02° 040 | 1517° | 072 1433 | 088 1538° | 066
Fat 11.17° 202 | 1305* | 262 1647° | 245 1872° | 290

" sum of meat included bone in rib
Within each columns with same letter are not significantly differ at 5% by Duncn's range test

d F(19%)9 Hie STl B AAFAhe AHKEo] 1 Y]
AML7E AXS B vlgo] 9, JacobsT(1977)L $8FoA AMZ
ARG EEol A3t FH=7t 3d, 4 F196)=E vIAARLY] Z
£ vl go] Hue BudA EF 2 B3] AN FW FA7)edT
a(1997)9] LR -9 HFEL AAFTH v I RN,
3T 21 FYAE B ARFREL &3} AFY zoj7t gl A
2t}

-15_.



we] A HlgolAE AMS 5007550kgol A 14.33%(p<0.06)2 UL
B ol9E 1502-1538%2 o)t QT # 5(1996)°] EEAE
AAY Fel7h A= AT o] 23, A (19969 BIAAN -l
W Hlgo] UL AL, FAWIEATAEUONE AMNFL- W n&LS
10.11-10.77%°]2 ¥]AAM$-2] W ©]go] 11.30-1270%2A <zt &vhx
A vlwstd e Boks Ride] we) Hlgo] o 4-5% EA el
.

A3, SF¥3 AP 55 R 2¥L

TAF 4TAA 16/ ¥R 534 558 W% 2 389
W X 49 2ok vANSE 5% BEF ¥ $4 35F2E B-3%5F9
100% 28 Fdck 22U AXSE BSHE, CEFol 47 375%, 625%
2 A EEAFTol UMW £F FFol AU JacobsT
(197D= AANE % FF°] 2ol A 2 Aol

§Ae E3AFT 500-550kge] BIAMAN A WAL} uf$
Polx 3570l 100%2 9] TFo HEDL Jou, AALY EaAF
F7HE §49 1, 2, 357l & 25%, 4375%, 31.25% ¥ 33 &
A S we} N @ Aol 53] &3AIF 6007650kg ] A Al$-ol
A 157 66.7%, 2537 3580l 24z 166%4 283 700-750kg &3}
AqF Bk NI BHAA 71 FAH S35 Aoz Ad H
Aot wWEbA Holstein 52 S/ AXe}t 600kg )32l &3
F°] HEE ARgHojof gtkn By Huth 2y JiFges §F5F
o] A3t YA st Holstein EFEH E& HSF7|9 4I5E
5 o2 o Be A7} ook Bk B =

_.16_



Table 4.

in Holstein bull and steer at market weight

Frequency of carcass grade determined by Korean standard

Bull Steer
Live wt. range (kg) 52025450 502?550 6?10:6650 720:7556 nt(fais
yield grade
A 0 0 0 0 0
B 4 (100) 4 (80 2 (334)| © 6 (37.50)
C 0 1 (20 4 (66.6) | 5 (100) | 10 (6250)
quality grade
1 0 0 4 (666)] O 4 (25.00)
2 0 1 (20 1 (167 5100 | 7 4779
3 4 (100) 4 (80 1 67 0 5 (31.25)
B-1 1 167 1 (625
yielde & B-2 1 (20 1(625
quality B-3 4(100) | 3 (1000 | 1 (16D 4 (25.00)
grade C-1 3 (50.0) 3 (18.75)
C-2 1 (166)| 5 (100) | 6 (37.50)
C-3 1 (20 1 (625

yield grade : A= abundant of lean meat { yield index @ >77.0 ),

C= poor of lean meat { yield index : <745 )

quality grade : Ist class=l, 2nd class=2, 3rd class=3, determined with each of 6 item

Z¥3U3(19%)9 BudA 199635 AMRAA 31559 SHEF
¥ A B CE3°l Z 03%, 832%, 159%Jon( ¥ A7 53
data ¥¥9), 19958%d HIsld C TF°] 41%=2 43N FUSF
o2 FHHEUIL, |4 1, 2, 3F5F°] 47 102%, 263% 629%22
Adzo] vgle] 153°] 3N 25FL 47.0%7F 228 AFgge
W, Adee] AMLe T8 F4EA 155)7F HolA Al 2%
|2 A9 AFAE dAFIrIE ol=ttm AGHAUT B8
(196)= Y&9] AXFT §F5F A BE I 06%, 766%°1N1, 2

....1?_.




F(HEREE 5 453)% 2

TH(E BFEIol 7 14%,
A Hwshd & A+ §FeECl By, $8F

Table 5. Carcass vield traits, index and grade measured by Korean standard

in Holstein bull and steer at market weight

206%e}aL gk
& =340

Bull Steer

Group 500 ~ 550kg 500 ~ 550kg 600 ~ 650kg | 700 ~ 750kg
Item x m=d)] SD |x m=5| SD | x n=6)] SD | x (m=5)| SD
Live weight kg. 55250 | 3096 | 514.00 | 2945 | 631.83 | 15.24 | 74040 | 17.70
Carcass kg. 3155 | 1584 | 291.40 | 1843 | 367.50 | 1469 | 409.40 | 1250
Back fat cm 0.20* | 0.00 034*| 0.11 037{ 019 | 074°| 035
Eye-mucsle area em® | 73.00° | 821 | 5820°| 335 | 7050°| 571 | 6840°| 555
Yield index 7545° | 043 | 7440°| 039 | 7420°| 065 | 7271*| 072
Yield Grade 200° | 0.00 220" | 045 | 267 | 052 | 300°| 0.00
Marbling score " 113* | 025 130°| 045 | 342°| 138 | 325°| 017
Meat color score * 325 | 050 380 | 110 | 400 | 063 | 420 | 084
Fat color score 225" | 050 300°| 000 | 233 052 | 260 055
Firmness score ¥ 231°| 013 250°| 031 208 | 034 | 220™ 021
Maturity score > 1.06° | 013 1.20°] 011 125°] 000 | 120°| o011
Quality Grade 3.00° | 0.00 280°| 045 | 150°| 076 | 200°| 000

Within each columns with same letter are not significantly differ at 5%

by Duncn’s range test

Yield index = 74.80 ~ [2.001 x backfat thickness {cm)]

+ [0.07 x longissimus dorsi area (cm)]

- [0.014 x carcass weight (kg)]

Yield grade : A class=1, abundant of lean meat ( vield index : >77.0 ),
C class=3, poor of lean meat ( vield index : <745 )

10 abundant=5 to devoid=1

? Light cherry red=1 to dark red=7

¥ Jight =1 to yellowish=7

* muscle texture : firm and fine=1 to soft and coarse=3
9 skeletal maturity : no-ossification=1 to complete ossified=3

quality grade : 1st class=1, 2nd class=2, 3rd class=3,

determined with each of item from ¥ to >

...18._




A 50199%6)9) HAA, AX9 Holsteinold BEF &80 27 333%,
125%0] 1, §3AFFL HIAANS 3580100%), AAS 253@75%) 357
(125%)Q Al H3ta & d79 §F5FS 2 oy, §25F
< F4E ARG

S% 2 $29 Hrladel F5.9 Zo] KFXFE 500-550kge] H]
AAS7F B4R 7 I AAS 500-550kg9d 600-650kge  74.40,
74.202.24 o7t iFens 700-750kge 72712 7 FcH(p<0.05).
7 5(19%6), A 5(199%6) AAMHolstein®] |FA| o] 1A E3AF
o] Folrl fINT, FAEATARA9NE AATS SFEASFI)
7.62-5.TT2A 2|7} flAte RAAe FolstArh

EAEAE £33%F 700kg-750kg7} 0.74cmE 600-650kgH t} 0.37cm
FAY A A 5(1996)°] AME FALCFAY s Rudes &
34F 700-750kgoll Al 22 ZAFolen, A 5(1996)9] AAHolstein2
TANE 119-1.36cme} FA7|EATFA019NY AME- SAY FA
1-3% 5914 1.28-1.08cm¢l A Eo= w$ ¥ A oAtk

S4(rib eye muscle)®] HHLE ES3AIF 500-550kge]  AA$7}
582cm’ 2 7P 78ty (p<0.05), AMS 600-650kgst 700-750kgE 2
Z} 705cm’St 684cm’E BAIAY folxt ARAEA QskEd, A 5
(1996)¢] Ao} Aol XA, FAVEATAR1997)9] AXE$-ol A
35F°] &.14cm’Q) Aol wishd uj$ e WHIYch EF  Millers
(1987 AASE-L-9 wWiHAZZE D] xol7t glokx ¥z, =3 7
5(1996)°] %%}ﬂl%-éﬂ F71E2 Wi FJF2 9EF e HAen, 5Y A
A HIANS Wohe 23 Aolrh sdeh

._19_



THAEE QoA E3HAF 500-550kge] BIAAS e AAMSE
TAY AR Ae] BFdP oy E3AIF ] 600kgolde] AMSE A
AF{x7t 342-3262 A HATHP>0.05). Field 5(1966)°] A5
13370 7R AAS vlAAe 2ol7t QUi 166787 AM -4
SHAEHo] Eoda 3 B FAREH, A 5(19%), JacobsE
A97N= AAMel o3t 2UAY F718 AAsIAT "ty 29 A
AR QoA E3tAFol 600kg ©1F € W 157 33 Y=
Ho] Eotx dd =T Miller5(1987), 7 5(199%6)2 AAdl 23 &
WA ZHERE AFFA ¥ A Folsty o, A F(19%6)°] AA
Holstein®] &3l4#(17-19/19)0) w2 AAFTY o)y} QiUthe B
FA o=z A FHo] © o|Fe AL o7t LS
velohn Az,

SHL BiAAM, AA Ee E3AF Aolrt (e, JacobsE(1977)
< S0l AMl gt fMEt I A FolsPa. AT §=
(AL AMS 500-550kg7 TFE AlET Bk o FUMEIE 3§
(1996)8] A3t §zZze] E3Hdol o3 Aol7t ANY AF FAL
& Aol Atk

A4d. &322 o5ty EA4

EASE BIHE Astd @AY A13HF FYR9 eye muscle(EF4)
< Fst AWt ZHE FFE EHAUE W E 6949 Zo] AN &
€ F3AITOl e SARAPL 194272097%2A o7} fidleny, 4
TYHFE 3Tl 50070kgd W TE32THE8%E AMS-e] E3AF
600-650kg, 700-750kgRth ¢ 5% ¥, AWFFL AMY EAF
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Z7} wel 1.82-3.15%°1A 7.21-830% 7HA E7FHATHp<0.05). A&
S A Wyl glo] Ao Fotel oste] FRFEFo] AUlH
o2 4% AWt HAG FANEATARA9NE TS vty
AEZAAAM 54 1559 FEFH o] 24z 70.2%, 7.1%%1 A} vl
319, AAMRA e E3HAF 600-650kget 700-750kgoN A FrAHEE At

3] SAY7Le) WA 9BF e o3ty s oy U
A 8424 FLA He AL §FY tAE A 248 dxdg
T Y B 79049} Zo] AEHL 3117 493kg/cmiI RQoH, AMS =
AF9 o)zt IRe=E 7007750kg7t A 8] AMRA) HEEZIME §
Ao x| FFol Yotz AL =HAT FAjEATAE19NE AMF
$ 17)9) AGHo] 512-550kg/cm’ol L, & S(199%6b)e AN EE HA
A 39-9] Aol 620-957cm’ QR HIFHE 23] A A Yo
U, & 5(1996)2 E3HAF 550kgd] AA Z HlAM RiAes Ago] ¥
olx] o] A3ty F}FLn, Fields(1966) AAdl 23 dx9] 7))
A& A3 ok

BEFHME E3AFo] F7HHE 365574541%0014 5094755.10% 2 =
78RR, 4Rk AR Fo FE FFa= AvrE Adolyd B3 o
ot EEHE FETRTo] B A& 32z ByHo] 94310
I BYEH ¥ 5(19%b)2 AARSE B4 7151

7YX Aol7k QI T, Miller $(1987)3 2 Agomz Zi
dAxel ZrEelA ztol7k glow, AWT F(19%6) AAMS7E 7Hdzteo]
w3 3 13v) Qo

T84 @d FFL o7t g, 3%2 FdddA L5 94
d S dL E3AF 6007750kgoN A F7HEQH, AF STt ©E o
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Aol FHYVIE FA F¥HE HAFLE B 5 UM deE QTS
o] e A% S8 A7E n7t Ao #d HU

Table 6. Composition of Rib-loin in Holstein bull and steer at market weight

Group Bull Steer
% of 500 ~ 550kg 500 ~ 550kg 600 ~ 650kg 700 ~ 750kg
contents x(n=4) | SD|{x =5 | SD |x (n=6) | SD |x (n=5) | SD
Moisrure 7535 | 122 7568 064 | 7088 143 | 7028 | 086
Protein 20.74 146 | 1942 071 | 1973 099 | 2097 | 040
Fat 182° |071| 315 083 | 830° 0.90 721° | 0.80
Ash 1.06 006 | 099 002 | 095 0.04 098 | 006

Within each columns with same letter are not significantly differ at 5%
by Duncn’s range test

Table 7. Physicochemical properties of Rib-loin in Holstein bull and steer
at market weight

Bull Steer

Propertion Group 5007550kg | 5007550kg | 6007650kg |  700~750kg
x (n=4)| SD | x(n=5) | SD| x(n=6) | SD | x (n=5)} SD
Shear porce kg/cm® 325 0.24 411 | 073 365 | 084 493 | 139
WHC % 4541 | 1030| 3655" | 352 | 50.94° | 899 | 55.10° | 5.05
Heatimg loss % 4075 | 262| 4231 | 161 | 4303 | 398 | 4250 | 3.08
Water soluble protein %6 | 430 | 013| 453 |031| 492 | 151 603 | 063
Salt soluble protein % 416° | 007 432|016 | 666°|170| 6.89° | 060
pH 550 | 042 576 |{004| 567 |011] 562 | 006
L 3608 | 376| 3850 | 164 | 3425 | 343 | 3314 | 200
Meat color (CIE) | +a 1589° | 098] 1534°| 129 | 2093°| 287 | 2041° | 195
+b 620 | 176| 756 | 136| 917 | 101 | 756 | 180

Within each columns with same letter are not significantly differ at 5% by Duncn’s range test
WHC : water holding capacity



£2& Chroma-meter2 38 ZAFe L(ALZ), +b(FAE)9] gl A
A 2 E3AF Atoldl Aole AU, HME FH 4 UeE +a(H
Ax)e] gkl AMS- 6007750kgoNA =A YElRth olRL &3AFY F
Ztol et 2ok g A4S etk 7 5(199%6a)2 AAMRAA L. a
b.gke] =L ARS71Zko] 1AM BA9] a, bgke] %™, Shackleford
T1992)= AAMT2 Lol =ohal & A FollA AAMLe 40| By
Eoede 92 9o a28u § 5(19%b)& vl AM R SH0] ¢4
stctngt Ade e AR a, Feldhusens(1995)2 Oxymyoglobing]
Hl-&o] Fole A9 +agtd F718HA] FUaL AF7INA Aol YE
ke HolA =43 Az gE §A9] Zolz FHEHATL

A5E. ST SFASLY LB
5 R AARS Jke)H BAFE(%)00 oM SFFF AF 8%

| FoBAE ®ErAXS} 2ok FAHY Fke)d YAFE (%) =AF
I gde] AN, AASHkeS =AF, FAFH FLBRAT AN
B ARSe APFEL TAFTH Fo FHo] AUk FA ddEFLe
EAT, AT R ANSF R oled BAFEFH Fo FHo] Joy F
9j/gde] AU

AW FAe =ASI Al AU, FAGHAIAE vl & 2
o] F&o] YN

FFATT FFE A3 A% AE2A AR FHke), A4S
o) BALE Froigo] ANeH, SFFAFY 4E8QIA =AFH,
SAYEH, FALF FAVE 25 AFA Yelx B o] A
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QAHA gtk AL ARSH dSAF2A FAHFS dA491, A
WS FAFAAFERE BAIEY 207 B 23t f=d 24L& o
=34 2o gy daFd ] SFeFY FRTHE FHEH=ERS g
2 B2 477t ook dva A=A
Yield index = 82.24 + [ 0169 x eye muscle area (cm’)]
+ [ 1.172 x back fat thickness (cm)]
- [ 0071 x carcass wt. (kg)]

Table 7. Correlation between percentage of portion cut and other factors

carcass loin kg retail cut eve muscle back fat yield index
wt. kg (%) kg (%) area (cm’) thichness
carcass wt kg 1
loin kg 3578 1
(%) (-.1713 )
retail cut kg 7954 % .5552* 1
(%) (-.7610%*) ( .3619 )
eye muscle” - 6140+ -.3463 - 4716 1
(-.0126 ) (-.0591 )
fat thickness HBT2* 3877 4187 -.9145%* 1
(-.2499 ) (-.1829 )
yield index 3857 2262 .5559* 3402 -.1829 1
( .0582) ( .B755%x)

*  correlation significant at 0.01

** correlation significant at 0.001

( ) correlation among the % of loin and retail cut with eye muscle area and back fat thickness ar
vield index

Y 1ib eye muscle area (cm®)

_24_



A6, AM 2 2 AAA |

71 F3Pol 9J3F vlES ARGl oA B A7 v € Jg
HH AN E AEsA ALY Bla@ds IV dEe] g’ 19%6dx
=ASFE 9T AHEA(ESEFTY3 19968 HE3 =AIHEA &
BAFA Y A8€E FIAE #F TUFOHA #E AFHE 9 X 9.9
Zo] AAS 500-550kge 21940692 <<£3jrt ASIEoH, AAS
600-650kg e 19506192) $9l0] QUAT, HIAMS BT} 12475799) 5
o] © AU T2 AMIE kg oV 2 HISR die AleHlyt Bal 29
o] Yolr A9 422 itk

Table 9. Comparison of profit between prices of consumed feed stuffs and carcass

Group Bull (kg) Steer (kg)

500~ 550 500~ 550 600~ 650 | 700 750
Market price of Carcass* won/carcass| 1,944,100 1,818,300 2,729,700 2,772,000
Calf price, purchased won/head 1,200,000 1,200,000 1,200,000 1,200,000

Feeds concentrates won/head 541,632 682,306 1,041,754 | 1,191,323

straw won/head 132,164 155,400 292,930 361,305
Investment won/head | 1873796 | 2037706 | 2534684 | 2752628
Income won/head 70,304 -219,406 195,061 19,372

* Average prices according to carcass grade at the auction market in a year(1996)
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A4d H
HAiFhe] HAAN SAuEoE A4S AAET oy ¥

AEA SFHAANN ASF BAHL T2 YVME  AAHEISL 4ol

AQHE olfFE AMHIEE 713t Utk @A AMe) 7 {49

N #qA AR E3AFE HESY] 98l Holstein FHolAE

200-250kgell X AMEL, AML¢S FIFAF 500-559kg, 600-650ke,

700-750kg <}t BIA M-S £3HAF 500-550kgo] 2+ 55 FTARSE A

= o 2o

1. 942 FAZL B AMS7L 1.21£0.09%kgz2 A AA$ 0.97-1.02kgH o}
BHtHp<0.05). kg? FH 878 A8 FL B AHA L7} 678kg=E
7V ARQen, AASE &3AF 600-650kg, 700-750kgol A ztzt
731%+0.16kg, 834*0.11kgZ AF9 F7l= AI&8FL Z/HAHY
(p<0.05).

2. RaFae VS HSYIRF Ax, A, AF WIE 15Y
BALE ZAHIRE W A AFLe FIAS 710dME 2polvt
UAAIL(P>0.05), AFAME HIAA L7 AMLRT 32 Yo A
o] ARAT FAH e AU

3. SAEL 57.13755.04%<] Helel dm, wiAA R AMRL &3
A 5] 5007750kg AtelolA FBAFHJA FHole e, AMF9 F
7IE EAEL 4T »ade APl AU

4. FES LA T4, AL, duls 23 AF £ AN A3 @
AZF A Aot} FA9 &L EFIAIFo| Fe 500-550kg A
HIAAS7E AXS B E33(p<0.05), EaHF0]  600-70kg2)
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AASE ARZRY 58] FROH(p<0.05), ARAZZFAA AMS
600-650kg ¥} 700-750kge BIA M-S B} z+2t 195kg, 34.9kg7t Bttt
. o] Aiujge e AMS 5007550kgol A 14.33%(p<0.05)E
AL B 1 oY E 15.02-1538%= 2ozt AT

L EAY S$FF5FAM BlAASE BEFO 100% 28 HAeH A
A$-E BEFE, C5F°) &z 375%, 625%2 AAS-S] &8 F0)
E71gd §3F 3o AseAh

L EA SAFFAAN HAASE SHY AWAZFEI} blg RolA
3FF°l 100%°IRA2y AASAA 1, 2, 357 #zZ 25%,
4375%, 3125% A 2dstd AM] 9% fdo] AHHAT, A
+9 E3AFT 6007650kg 157 66.7%, 258FH 3TF &
166%% &d3ty 700-750kgd] E3AF Hoh FATFEEL
ko,

. SUHAMEE F3AF 500-550kge] HIAASY AMLE
AR Fo] EFIRoY E3AF 0] 600kgol e AAMSE
ZAx 7} 342-3.25 EoH THp>0.05).

CAA Ee E3AF & 9IS 194272097%2 A H3s)
gen, FEFFL E3AFo] 500550kgY W 75.32775.68% =
AA-9 &3A1F 600-650kg, 700-750kg Bth oF 5% ¥k, A4
FFe SAFT F7h weEl 1.82-3.15%°1A  7.21-8.30%7HA)
37} 3 THp<0.05).

10. AG"L 3117 493kg/cm’l URew AMse EsAF9
°|7F f1Ath.

11. B8 &35 S718hd 36,55745.41%°1 4 50.94755.10% 2

(e
N
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5

o

ofrt
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S7HeA L, It 24E
Aot ZtE R HFLS Aolvt
12. 84 9l FFx Aoyt UUeH, &4 IfELe =34
% 6007750kgol A STt
13. $2-& Chroma-metero] 93t &3 AT}es L(FE), +b(FY
)9 g2 AA L E3AF Alold Hole A HY wF ¥
£ YehlE +a(FAE)9 ghol AAM-S 6007750kgN A=A e

o #3 P astd ug Aol

£

4. =4 251400649 % 53 FD)oA E3AFAR e AgH(E
FALE+HF) 2 Folx] FYHIE A Ad g =Yoo ALt
d9e wW AMSE 600-650kge  HIAASCEIIBY  EIAF
500-560kg) Rt} 12500099 o] ldth
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