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Comparative Studies among Bull, Steer and Heifer on Growth
Performance, Blood Composition and Carcass Characteristics
According to Fattening Phase in Hanwoo

Lee, Sang—Min - Hyun, Jong Hwan - Lee, Shin-Ja -
Kim, Eun-Tae - Moon, Yea-Hwang - Lee, Sung-Sill

This study was conducted to compare among bull, steer and heifer on growth
performance, blood composition and carcass traits according to fattening phase in
Hanwoo. 12 month of aged 4 bulls (339.8+18.5 kg), 4 steers (309.8+£13.2 kg), and
3 heifers (290.0+16.7 kg) were allocated in the stalls with individual feeding system
during 20 months. Average daily gain was not different among the treatment
groups during early fattening phase, but higher in the bulls and lower in the
heifers after mid-fattening phase (p<0.05). The difference of body size by animal
groups appeared from 24 month of age, and wither height and body length of
Hanwoo heifer were the smallest (p<0.05) among treatment group. But wither height
was not difference among treatment groups at 32 month of age. At 12 month of
age, concentrations of serum cholesterol, triglyceride, glucose and total protein
were higher in the heifers compared to other groups, and serum GPT (Glutamic
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pyruvic transaminase) was the highest (p<0.05) in the bulls, and serum GOT
(Glutamic oxaloacetic transaminase) was the highest (p<0.05) at late fattening
phase in the bulls. Meat yield index was similar between the bulls and the heifers,
and the lowest (p<0.05) in the steers. Marbling score was significantly higher
(p<0.05) in the steers and the heifers than in the bulls, and meat quality was the
best in the steers among treatment groups. The results of this experiment might be
used as a basal data on difference between gender in revision of Korean feeding

standard for Hanwoo.
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R AA Y] AEGEAE AF L €

L $A5E 9 AF4
B ATE 5% FESERE JAFsA Hol vt Al7]el Akd 1270d® e g
G T ATF(BTAT 339.8£18.5 kg), AT 4F(BTAT 309.8£13.2 kg) B i 3F(HT

AE 290.0£16.7 kg)E ©|&3t] T HSFAASHY A RHAFLE BTN 20E F
F AAIBHA T

2. wolAkg Bl AR

AgE A AT BF A REE AAS BlSE @RS FdE A HellA AL B
A& FAAT. FAAIR Y] bR $HFS AOAC (2012), neutral detergent fiber (NDF)
9} acid detergent fiber (ADF) &2 Van Soest et al. (1991)2] Wl F3lo] EAI5te
Table 1] VR ST

l

Table 1. Chemical composition of diets used in this experiment (DM basis, %)

Concentrates
Item Rice straw
Early fattening Mid and Late fattening

Dry matter 88.58 90.52 91.43
Crude protein 15.04 14.08 4.39
Ether extract 3.74 4.80 2.36
Crude ash 9.94 9.41 13.07
NDF" 31.97 28.05 70.21
ADF” 12.02 11.10 38.13

D Neutral detergent fiber.
? Acid detergent fiber.

Al Z=& AL A Fo)7](Calan system, Seil Tech, Korea)”} AX|® ZIZE niete] &
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AL Al ARSEAA A AARAFA TS SAHSAT R TAE AARgorES v
S371(12-1571 4 #H)ell= AT 1.6-1.8%, HIS5F71(16-2171 L R)oll&= A52]1.8-1.9%, 18
I HES7)(22-3270ER) el e A AHES stdoH, WiFAEE 19 3o %S 23](08:00,
16:00) 5 FHiste] Fo3tAn, 2AERMA)} & 4 PUZEELS AfF H2A AT
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AT A FAHS AP NALREH T8 A7ZEA A@SA Yol X8 53 7](CAS
Korea, Newton HT-501A, Seongnamsi Jungwon-gu, Gyeonggi-do, Korea)9} #|ZA+5 o] &35}
o tA0 s, 2 Alsgo Mo (AhI=FTH/NEFH 3], KAIA (201009 AA7IFel o
g SASATE dIFFAFS ol AFolA 53 SAHE AT AE AMS dFE o

o
T3t om, AsAdHAFS od AR g9 A, ARAMA Fol7] W] FFE AR & A

NPZe N ANFNANLZEE FEAZIA 12, 18, 24, 32782 F ol BAH WA serum
vacutainer (BD Vacutainer serum REF 367820, USA)E ©]-&3la] oF 10 mlS A FH3IH o H,
A FA13,000 rpmoll A 1523 AR F, 70T oA &4 A7kA] Basii. €
4 W] albumin, cholesterol, triglyceride, glucose, GOT (Glutamic oxaloacetic transaminase), GPT
(Glutamic pyruvic transaminase), BUN (Blood urea nitrogen) 2 total protein &=+ A3} =}

529 7](Hitachi 7020 automatic analyzer, Japan)E ©]-&3}] =43}
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4. EAIA

B A goA Aol BE A EL2 SAS (SAS Institute, Cary, NC) 54 package (1990)F
o] g3l B4HEA 2 HAFAH(LSD) HS(p<0.05)= HAISIATH
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B9 i, ANS D Gao MSAE ABHAY D ABLTSS Table 20 Lk

Aok HE27] w5k AH S ATt vl SR oy ARA A7l BRAH
FE g7t FaTy AMSTY 55% FEdl AUA @kt RIEE7] AEdAES
FaT7E AMG-TE oF 85% oI, FFARS ARAA A HEGFT] s £o

Tk AASTOA HSF7IEY AEAHFAT] EdT AR TEL HISET|dAME
AleT77F wskow, HSE7lde FaTolA 7B Bt HS57)e Are T2 A
AR A HISF71RY 20T

Table 2. Feed intake and feed conversion of Hanwoo bulls, steers and heifers during
experimental period

Treatments
Item
Bulls Steers Heifers
Feed intake

Early fattening period

Concentrate 6.56 6.56 6.56

Rice straw 3.26" 3.24° 1.80°

Dry matter intake 8.64° 8.63" 7.35°
Mid fattening period

Concentrate 9.03* 9.02° 8.23

Rice straw 2.00° 1.93° L11°

Dry matter intake 9.71* 9.64 8.22°
Late fattening period

Concentrate 8.67° 9.14° 9.14*

Rice straw 1.60° 1.65% 1.31°

Dry matter intake 9.04° 9.49° 9.20°

Feed conversion (feed/gain kg)

Early fattening period 9.10+0.60 9.92+0.14 8.86+1.33
Mid fattening period 7.36+0.48° 10.14+£1.16* 10.68+0.80°
Late fattening period 10.52+0.59° 13.56+2.10° 17.36+1.78"

¢ Means with different superscripts in the same row differ significantly (p<0.05).
Mean + standard error.
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Table 3. Body weight and average daily gain of Hanwoo bulls, steers and heifers during
experimental period

Treatments
Item
Bulls Steers Heifers
Body weight (kg)
12 month age 339.8+18.5 309.8+13.2 290.0+16.7
18 month age 511.5422.3 466.8£19.0 439.04+26.3
24 month age 748.3+22.6" 637.3£11.3° 577.7+24.7°
32 month age 870.0+26.2° 764.5£20.6° 663.3£28.0°
Average daily gain (kg/d)
Early fattening period 0.95+0.06 0.87+0.04 0.8340.06
Mid fattening period 1.3240.02° 0.95+0.09" 0.77+0.14°
Late fattening period 0.860.12° 0.70£0.05%® 0.53+0.06°

*®Means with different superscripts in the same row differ significantly (p<0.05).
Mean + standard error.

T Fa, AAS F ] ARAEAE AP USLE Table 40 YERAATE SAIZ2] A

o] Aol 4N LHFH YEhy ¢ S Aast AgelA 7 2k o uk(p<0.05) Al
e 7R ol A AT 2ol 7t I 9= 24 LR EA FASZE Aol7t file
u, A d®odls a7t AASTY FETED folH o2 AUTHp<0.05). A Aot
T4 2 FEFS A A L FX FAF Zl7E /1A TH(p>0.05).

Kim et al. (2012)2 39 AAM S5 9.671 L& Al 31/MLB7A] A3 S o, Tl =79}
Ao Wi dFEA o] 0.71 kgl 2A BAIFA A 717 HHS] 0.84 kgt e
TEOI AT BERE, Choi et al. (2002)2 3 W7 4t-2] Ht dBFAN O] 0.67 kgol2Har
ate] 2 Ao AACEH 0.84 kg Rt ot W —’F%Ol‘ii%tﬂ ° Ei iy @#L *hﬁ% *}
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Table 4. Changes of body size measurements of Hanwoo bulls, steers and heifers accord-
ing to fattening phases
Treatments
Item
Bulls Steers Heifers
Initial (12 months)
Wither height (cm) 123.0+£2.7 118.8+1.3 117.7£1.5
Body length (cm) 124.5+1.8 123.5+1.0 120.3+1.7
Height at hip cross (cm) 139.0+2.0 141.3+£2.7 136.0+2.1
Chest depth (cm) 60.8+1.7 58.5+1.2 59.3+4.1
Chest width (cm) 33.8+1.5 37.8+1.0 36.7+3.2
Chest girth (cm) 166.3+£3.3 163.0+1.4 165.3+1.8
18 months
Wither height (cm) 135.8+0.6 131.5¢1.3 129.343.5
Body length (cm) 137.0£1.6 135.8+1.0 130.0+2.1
Height at hip cross (cm) 145.8+3.6 144.0+3.9 140.3+2.3
Chest depth (cm) 70.3£1.1 70.5+1.7 71.3£1.5
Chest width (cm) 42.3+1.0 43.5+1.6 42.0+£0.0
Chest girth (cm) 198.3+4.2 193.8+2.4 189.3+5.5
24 months
Wither height (cm) 140.3+0.6 138.3+1.2% 132.0+1.2°
Body length (cm) 141.8£1.6° 141.520.6° 134.0£1.2°
Height at hip cross (cm) 165.34£2.1 162.0£1.5 160.7+£2.4
Chest depth (cm) 83.8+0.9 84.3+1.1 83.745.0
Chest width (cm) 48.0+1.4 47.5£1.3 45.742.6
Chest girth (cm) 211.3+2.6 219.3+1.8 209.3£5.0
32 months
Wither height (cm) 145.3£1.9 144.5+£2.3 138.7+0.7
Body length (cm) 146.8+2.1° 147.542.6" 138.3+1.2°
Height at hip cross (cm) 169.3£2.8 165.0£2.4 165.3+£0.7
Chest depth (cm) 94.3+1.4 94.3+0.8 90.7+1.2
Chest width (cm) 61.842.9 60.8+0.5 57.7£2.7
Chest girth (cm) 249.5+3.3% 250.3+2.1% 236.7+4.8°

Mean + standard error.

©®Means with different superscripts in the same row differ significantly (p<0.05).
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B Ao A3E (AHA=FFMEFHE, KAIA (2010)94 AA G 34-3671L 3 $HF-
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2. FAY%

e Fh, AMS B Ao dEE Y T A E-S Table 5o YERAATE FA
=9 YR Aol= F=2, 127§ € H o YEFY, albumin, cholesterol, triglyceride, glucose 2
total protein- :1101]*1 =kom, o] Al7]9] GPT ¥ TaTA =yt % GOT
T AdT 7ol E%ow, A T FaTolA 7P Z=:3h o k(p<0.05),
GPTE 1871¥ 8 < 11194*3}1 FaTAA 71 A YERETHp<0.05).

Table 5. Changes of serum parameters of Hanwoo bulls, steers and heifers according to
fattening phases

Age of animal
Item
12 Month 18 Month 24 Month 32 Month
Bulls 3.23+0.0° 3.5340.05 3.63+0.06 3.80+0.17
Albumin (g/dl) Steers 3.35+0.1° 3.75+0.06 3.500.09 3.60+0.04
Heifers 4.10+0.3° 3.60+0.17 3.60+0.12 3.50+0.00
Bulls 111.5+5.7° 174.548.4° 190.0+11.0 196.8+18.9
Cholesterol (mg/dl) Steers 139.0+12.2% 254.8+15.9* 211.3+12.6 207.5+10.0
Heifers 162.0+14.7° 199.349.6° 199.0+27.5 160.5+17.5
Bulls 16.045.6° 8.0£2.6° 17.8+4.1 23.8+5.2
Triglyceride (mg/dl) |  Steers 22.0+2.8° 21.542.9° 27.31.0 26.346.8
Heifers 53.0+7.5° 22.743.7° 23.744.9 16.0+9.0
Bulls 73.0+10.3° 61.512.3 84.848.7 76.0£2.0
Glucose (mg/dl) Steers 77.3+4.3" 83.5+4.1 76.8+3.7 86.0+6.4
Heifers 103.0+7.0° 76.7+8.9 76.0+2.6 82.0+1.0
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Age of animal
Item

12 Month 18 Month 24 Month 32 Month

Bulls 32.5+11.65 56.3+10.62 78.745.29 102.7+14.1°

GOT" (U/L) Steers 36.0+4.51 35.0+2.92 61.8+5.19 65.3£3.47°
Heifers 42.3+2.60 30.0+8.96 72.345.49 60.0+9.00°

Bulls 9.48+0.93 12.63£1.33 14.88+0.63 14.9+2.21

BUN? (mg/dl) Steers 13.9+1.95 14.28+1.02 16.83+1.47 15.8+1.27

Heifers 12.7+1.20 16.97+1.82 17.80+1.25 15.0+0.40

Bulls 16.8+1.89° 14.5+0.50 17.8+1.18" 15.542.53"

GPTY (U/L) Steers 13.0+1.68® 15.8+2.39 14.0£0.71° 11.8+0.48%
Heifers 8.0£0.58" 14.0+2.65 12.3+0.88° 8.50+1.50°

Bulls 6.20+0.1° 6.93+0.06 7.03+0.15 7.25+0.18

Total Protein (g/dl) Steers 6.23£0.3 6.75+0.10 6.38+0.27 6.65+0.31
Heifers 7.83+0.3° 6.93+0.12 6.97+0.09 7.00+0.30

Y GOT: Glutamic Oxaloacetic Transaminase. 2 BUN: Blood Urea Nitrogen. ¥ GPT: Glutamic Pyruvic Transaminase.
“®Means with different superscripts in the same column of each composition differ significantly (p<0.05).

Mean =+ standard error.

T AEES TEY FU¢4L o] &3 A HHE UEHHE T83 AZEA FHA
g Aol g o] &5 YTHChoi et al., 2009). Kim et al. (2012) 247§ €3 9449
&% albumine 4.35 g/dl, ¥ cholesterol<> 181.5 mg/dl, triglyceride= 13.43 mg/dl, glucose=
81.21 mg/dl, GOT+ 132.5 U/L, GPTE 19.34 U/L, BUN-& Z+Z} 18.56 mg/dl, T-proteine 6.13
g/dl FEolebal ot B AP Aol thAE B3 FEol ok 3 Kim et al. (2012)
2 9 AAMS 247M€E L 3L E SAEA AFAA albumine Z+7; 4.68, 4.54 g/dl,
% cholesterol 217} 178.4 2 176.9 mg/dl, triglyceride= Z}Z} 19.08, 18.88 mg/dl, glucose=
Z}7}; 84.45, 92.89 mg/dl, GOT+ Z+2} 88.72, 113.03 U/L, GPT+= Z+2} 18.93, 19.74 U/L, BUN
2 747} 19.34, 14.08 mg/dl, T-protein> Z}7} 6.24, 6.35 g/dl #=olghal 3t £ Ajgd9] 4
#7} cholesterol > =11, GOTE R FF°|Uth Cho et al. (2008)> TH5- 2~34] H49] &
Z¥z} 73.3 mg/dl, 9.5 mg/dl & 7.1 g/dlo]gkar shed
B Ago] AR} glucose2} BUNS Yl total protein S 2L 70|tk BUNQ
ToE w9 o] dojus 2F oA AAEA TS Y= AT 2A A, AbekaE

[e)
2 Ay So wet 22td = ATKChoi et al., 2009). Cholesterol-S AFF =] 43 o] &

l

% glucose, BUN ¥ total protein &5+
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=I5 g% F57F =t (Arave et al, 1975) stF =, £ A2 FATFAATE oA
HBAFo F/ksHE A MIKFE B5F wobhth
.

7kel A7 Eiet #yol & GOT ¥ GPT £4 A= oAM= 42 3
(Do et al., 1990) & 15-29 U (Nam and Young, 1971)2}1 3}+=dl, GPT F&<&
FATE A3t AR @ FFolUnh

W ek, ANT L GrolA FUF ARE AF gl mek FoIstel 248

@ 289 S48 oAl td Ao Table 6o FERIT §@Hop)Eo w
AT FA7F GLuT 2620 SO AATAE F4Y Aol ATk SA
AL 2T ANGTU FETRDG @A FROHE<005) MAFE GAH L Fo
491 o1 AATHP<0.05). §FAFE FaTsh FaT7h vEF FEo|A00, Ax$
T 7P Skehpe0.05). FEBIINM SUAYEE ANST4 FaTI FATRY F
R ERIM(p<0.05), ST ZHFL AT MY EROM, HEEE AN
FaFu faTol vs) Stk FRACE AT AN b Eshon, G
FE A AA 15FOIQOM, FaTE A AT 35Tl

Table 6. Carcass characteristics of Hanwoo bulls, steers and heifers estimated at 32
month of age

Treatments
Item

Bulls Steers Heifers
Yield traits
Carcass weight (kg) 515.8+21.4° 468.8+19.0% 408.7+15.0°
Back fat thickness (mm) 9.842.3° 20.8+1.5° 18.3£2.7%
Rib eye area (cii) 98.3+4.0 87.8+£2.5 95.0+£2.1
Yield index" 65.7£1.3* 58.6+1.2° 62.5+1.6"
Yield grade (A:B:C, head) 1:3:0 0:0:4 0:1:2
Quality traits
Marbling score 1.0+0.0° 6.8+1.3% 4.0+0.0*
Meat color 6.0+0.0° 5.340.3 5.0+0.0°
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Treatments
Item
Bulls Steers Heifers
Fat color 2.8+0.3 3.0+0.0 3.0+0.0
Texture 2.0£0.0° 1.3£0.3 1.0£0.0°
Maturity 3.0+0.0° 2.340.3° 3.340.3"
Quality grade (1++:1+:1:2:3, head) 0:0:0:0:4 2:1:0:1:0 0:0:3:0:0

»®Means with different superscripts in the same row differ significantly (p<0.05).
Mean =+ standard error.
D Yield index = 68.184-(0.625xBack fat thickness)+(0.130xRib eye area)-(0.024xCarcass weight)+3.23

Oh et al. (2006)2 -T2 48FE ©]&3 AlFAA A 5 550 kgtholl ==3FA S o,
SALFA 2.42-4.83 mm, WHFITHHEZ 82.6-85 ciiEA SFAFE °F 71 FEolUTHL
sto] B Ao A G- AaNe5.7) BT wU4TE o2 g A SHEAFAA IA I

& v = FAY FAVE B AFAA AUAA &%) wZolth =3, H9-Fae
WEE 19 HE HojuA] Esthal gt 2 AP Aot Ao dA s
Kim et al. (2012)2 3% AAM$ 18FE 3071 L H o =&39 S wl, SAYFA= <F 154
mm, HZAEZHHAL 84 i A SFEAFTE 630|190, ZTHALEE 51 FFOFA,
2 AR AMSTREY SEFAFE R0 FUHAREE St
A% 30718 olHd, ¢ AL TAFS 314.3-362.6 kg E R I EF ]I (Choi et
al., 2002; Kim et al., 2002), Choi et al. (2002)2 -9 4249 Hi TUAYZ7]) 4.2 59|
2ol st HAIR 9 7%%9} H| 23 Fol Tk
A3t TR AL o] &sto] &E/F 57138 A7 & i, AMT E
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2 ATE 99 48 184, dH8Y 2 EAEAR S vwstaa A A
= H 39 FAT(45F, AF 339.8+18.5 kg), AMFT-45F, A 309.8£13.2 kg), &
A2TGF, AF 290.0+16.7 kg)s MA AEFA77F F2HE AR vi |8t F 207 €3
: < gAY E 9 FA, AAS D Gazte] ZFolrt §l
B 477 %o dAaT7E 7HE Sk Thp<0.05). SIS0 AP A}o]
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© 2470 EE FEH YEh, 39 dae Aot Al 7R &k (p<0.05), A ile 32
M= A3t ZFol7F AT 127" FAISY AR 5, cholesterol,
triglyceride, glucose % total protein¥ -2 AT oA E}hoH, GPT FF2 TaToA =
AThHp<0.05). B GOT FF& AT &3], ¥vI§37]d s%om, FaTolA 71 =3t
Hp<0.05). FZFATE TLT4 dLa77F Hg FEollen, AMSTF7F 71 @kt
(p<0.05). SEH T AN WAL= AAST} a7 FATEY FYHoE =8
(p<0.05), FE 5T A7 7P 3ok B AL A EE A A A

7 HRE AF 2R A8 5 L Aow Aud
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M
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