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Study on development of techniques producing
high quality beef in Korean native cattle
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Summary

I. Title
Study on development of techniques producing high quality

beef in Korean native cattle

[I. Objectives of this research
Objective of this research is to investigate the effect of cas-
tration or low level of dietary vitamin A on production of high

quality beef in Korean native -cattle.

. Contents and extent of this research

Thirty six Korean native male calves 9 months old and
weighing about 295kg were randomly allottd into one of four
groups of uncastrated group(bull), castrated group(steer) and
castrated groups fed vitamin A-deficient diets to determine the
effects of castration or restriction of vitamin A on feedlot per-
formance, blood composition, relationships between vitamin A and
related ingredients of blood, fatty acid composition and beef
quality. The first and second groups were offered diets contain-
ing 100% of vitamin A requirement during the whole feeding
period. However, the third and fourth groups were offered diets
containing 60% and 40% of vitamin A requirement for the

fattening period I and 30% and 20% for the fattening period
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II, respectively. Feeding periods were divided into period I1(300
to 420kg) and period II(420 to 600kg) according to body weight.
Dietary vitamin A(retinol) level was manipulated by using vit-
amin A premix to mix to basal diet. Calves were surgically
castrated at 200kg of body weight or left as intact males.

All calves were weighed at the beginning of experiment and
at the end of respective fattening periods. Calves were housed
in groups with 9 animals per pen. Calves were fed concentrate

twice daily and were group-fed rice straw ad libitum,

IV. Results of this research

Bulls gained faster(0.05), consumed more feed and were more
efficient in converting feed to gain than steers. However there
were no significant differences in body weight gain, feed intake
and feed efficiency between steers fed diets containing 100% or
low level of vitamin A, Concentrations of blood vitamin A and
E in cattle decreased with decreasing level of vitamin A in
diet,

Concentrations of cholesterol and triglyceride in serum were not
different between bulls and steers but increased when dietary
vitamin A level was lower. However no significant differences
were observed in concentrations of Ca, P, Na, K, Cl and other
blood ingredients between bulls and steers or by vitamin A
level in diet.

Concentrations of linoleic acid and arachidonic acid in longis-
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simus muscle were significantly higher in bulls than in steers
but concentrations of palmitic acid, palmitoleic acid and oleic
acid in longissimus muscle were higher in steers than in bulls.

Concentration of oleic acid in longissimus muscle of steers fed
diets containing 100% or low level of vitamin A was increased
with decreasing level of vitamin A in diet.

Concentration of palmitic acid in subcutaneous fat was slightly
higher in bulls than in steers and concentration of stearic acid
in subcutaneous fat was higher in steers fed diets containing
low level of vitamin A than in steers fed diets containing
100% of vitamin A requirement,

Longissimus muscle area was wider in bulls than in steers but
back fat thickness was thicker in steers than in bulls and
yield index was not different between bulls and steers. Marbling
score was higher in steer than in bulls and fat color was
more yellowish in bulls than in steers, Quality grade was
largely 3rd grade in bulls but largely 1st grade in steers.

Back fat thickness was thicker with decreasing level of wvit-
amin A in diet between steers fed diets containing 100% or
low levels of vitamin A. Longissimus muscle area and yield
grade were narrower in steers fed diet containing 100% or low
level of vitamin A when level of vitamin A in diet decreased.

Marbling score was highest in steers fed ration containing
60-30% of vitamin A requirment., Fat color was whiter with

decreasing level of vitamin A in diet.
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Quality grade was not different between steers fed rations
containing 100% or 60-30% of vitamin A requirement but was
bad in steers fed ration containing 40-20% of vitamin A require-
ment,

Therefore according to this result it can be concluded that
bulls should be castrated and level of vitamin A in diet should

be lower for improving beef quality in Korean cattle.
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Table 1. Experimental design

Item Bull Steer Vit. A 60-30% Vit. A 40-20%
No. of animal, head 9 9 9 9
Vitamin A level*,%
Period 1 100 100 60 40
Period 2 100 100 30 20

* Percentage of requirement
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Table 2. Composition of experimential diets for finishing period I

Item Bull Steer VitaminA 60% VitaminA 40%
Ingredients
Yellow corn 67.64  67.64 67.64 67.64
G.S. P 4.00 4.00 4.00 4.00
Wheat bran 10.00  10.00 10.00 10.00
Corn gluten feed 5.00 5.00 5.00 5.00
Molasses cane 5.00 5.00 5.00 5.00
Rapeseed meal 4.00 4.00 4.00 4.00
Urea 0.82 0.82 0.82 0.82
Tallow 0.26 0.26 0.26 0.26
Salt suncured 0.50 0.50 0.50 0.50
T.C. P 0.68 0.68 0.68 0.68
Limestone fine 1.84 1.84 1.84 1.84
Calcium sulfate 0.16 0.16 0.16 0.16
VI+MI premix 0.10 0.10 0.10 0.10

Chemical composition

Dry matter 86.98  86.98 86.98 86.98
Crude protein 12.09 12.09 12.09 12.09
Crude fat 2.99 2.99 2.99 2.99
Crude fiber 4.06 4.06 4.06 4.06
Crude ash 5.90 5.90 5.90 5.90
Calcium 1.00 1.00 1.00 1.00
Phosphorus 0.45 0.45 0.45 0.45
TDN 71.32 71.32 71.32 71.32

% Vitamin A(bull 4,000,000IU; steer 4,000,000IU;vitamin 60% 2,400,
000IU:vitamin 40% 1,600,000IU) :vitamin D3, 400,000 IU; vitamin
E,20,000IU . Fe,50,000mg: Co, 100mg: Cu,5000mg: Mn,20,
000mg;Zn,20,000mg ;1,290mg; Se,100mg ;antioxidant,6,000mg.



Table 3. Composition of experimental diets for finishing period |l

Item Bull  Steer VitaminA 30% VitaminA 20%
Ingredients
Yellow corn 68.36  68.36 68.36 68.36
G. S. P 6.00 6.00 6.00 6.00
Wheat bran 5.00 5.00 5.00 5.00
Rice barn 6.00 6.00 6.00 6.00
Morasses cane 5.00 5.00 5.00 5.00
Rapeseed meal 2.00 2.00 2.00 2.00
Sun flower 4.00 4.00 4.00 4.00
Salt suncured 0.50 0.50 0.50 0.50
T.C. P 0.24 0.24 0.24 0.24
Limestone fine 2.24 2.24 2.24 2.24
Calcium sulfate 0.10 0.10 0.10 0.10
VI+MI premix 0.10 0.10 0.10 0.10
Urea 0.46 0.46 0.46 0.46

Chemical composition

Dry matter 86.54  86.54 86.54 86.54
Protein 11.07  11.07 11.07 11.07
Fat 2.83 2.83 2.83 2.83
Fiber 4.61 4.61 4,61 4.61
Ash 6.15 6.15 6.15 6.15
Calsium 1.00 1.00 1.00 1.00
Phosphorus 0.41 0.41 0.41 0.41
TDN 69.11  69.11 69.11 69.11

¥ Vitamin A (bull 4,000,000IU; steer 4,000,000IU :vitamin 30% 1,200,
000IU; vitamin 20% 800,000IU) : vitamin D 3, 400,000 IU: vit-
amin E,20,000IU ; Fe,50,000mg; Co, 100mg; Cu,5,000mg: Mn,20,
000mg: Zn,20,000mg; 1,290mg; Se,100mg; Antioxidant,6,000mg.
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43

RERAEZE ¥ FTINFHIY & EBRFHEEA9S)H 2siq +
A=

1. Vitamin A(Retinol) 2Kk

1) HPLC =3
oHPLC ##&
—Body : Waters Model 201
—Pump : Waters Model 590
oColumn : CLC-ODS(4.6 i. dX250mm)
o Detector : LC-Spectrophotometer
oWave length : 325nm
oEluent : Ethanol : H,0(95 : 5)

oFlow rate : 0.8mm /min,



2) SHh

O Z4 HOFA miFE e M 5048 FES BEIdG Wz

@ Ethanol 504dE& A7}t 10%7F vortexing 34
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@ 3,000rpmol| Al 5&7F AN HLMET F LF  (n-Hexane
B R3] 25048 A@B FHI
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® LE# 25048 B3] FHtd @OWUAAS RERF FIc
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A alcohol(retinol) #fE¥eig MEE=E ztzb 2048 HEASY
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2H4d) st At
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(x pg)& TFHATH

mig, miFE Vit. A alcohol(xg /100 ml) FE+ Vit. A palmitate

1,000Cd)  300x2(sd) o 50(d) 1
TR0 X 250% 20ud) X 20( ) < 100=6,000x

=X



2. Vitamin E(a-Tocopherol) #4774 3k

1) HPLC &4
oHPLC #f&
—Body : Pharmacia LKB LCC 2252
—Pump : Pharmacia LKB VWM 2141
oColumn : Nucleosil 100 NH,; 5zmn(150X4.6mm)
oDetector : Fluorescence detector

oWave length : E; 295nm, E. 325nm

oEluent : n-Hexane : iso-Propanol(98 : 2)
oFlow rate : 0.8 mm/min.
2) aFhE

O miF(m#E) 05 mi(ZFL 02 mhE 10 ml HEFI Leot

® Ethanol 1 ml9} #®EA 05 ml(ZFL 0.8 m)E <EANY=

A7t & vortexing gt}

@ n-Hexane 50 mlg& 7t¢ F 5¥7 4HsA AgdF 3

000rpmell A 5§27 HE.LsrEE @t

@ EfE(n-HexaneZ)F 4.0 mlg 3H3d MWz RETFI &7

.

® BF/IEE FUNHA BHEE FHEID(HEREE 71%).

® 72z=F FA PMC #E###((Lxg/m) 1.0 mE Hgs
st A2 FHHABRE He dolde BELS AT
).

@ HPLC columnd] A8 5uf FY&ot.



—# ¥ atocopherol} PMC BABMK 5Swles FY3a U%ze
2% RERKE I

—3 8 5wlE HEASA chromatogram® et}
—a-tocopherols} PMC$¢ peak WAL 3}

3) Al
mi#3 atocopherol(ug /ml) ¥

__Ps-p Ca P-a S
Pow X o X BZ x Wp x ¥ x 2

@, Ps-a : #E¥HE# W atocopherol® peak®H
Psp : R#EHEEA W PMC9 peakd 3
Cp : H#EEKe PMCHE(ug/ml)
C-a : HEEEHEMS] atocopherol ¥=(ug/ml)
P-a @ mi#EZE#] o3 atocopherol®] peak HH
Pp : mi#SRE dgd PMCe peak W3
Wp : miERMe Hsbsle PMCY g4
5/4 : o]l AMEE n-Hexaned #HEES FEmMEY K
2 1 05 m mFEE AHESHeEE 1 mlE RAIN 4

=, ?ﬁ; 9 e B4 AFAANGg FEAY datag H@sld T



3. BB AR HE

1) SURHREL
A 13 WES A 1 BE Aol HAFY ¥ REH 2FF O K
TR e ¥ KREHY 5 cmEe $9& Addd @ HRED
Z 3 (intramuscular adipose tissue)& =3, Udzx] Z{EELE O

B OREHGA FHARA AHESAUL

2) o

e 4AE fstd oS 2719 e E d¥e Y3t
Methyl esterfication®A oj4 methanol4-acetylchloride £YCE es-
ter3l¥ Af WHEo2A g3 F e AL BRIHA o P
t}.

0 OH OH
If H* I Il CH;-O-H
CH,C-(l -— CH;C-Cl «— CH;(C+-(] ——

P 1 m
CH3C-Cl —— CHs C-OH-CH;+Cl —— CH;-C-OCHs+HCl

|
CHyO*-H

Esterificationg $3iAx #& #E7F 84lle] HClo] EA3d M
Jepigk ol —ERA ot Ze HmRMo] dojd ALz ARFHE
2 R REO2A protonic acidE AHEFH A9 Lewis acidE
AHEE A9E S ¥ ZEASAG.



CH,-CH;—CH=CH—COOH (7t fn g i5# )—CH,-CH,—C - C—COOH

|
H Cl

3) Acetyl-Cl methylation method

(1) FeRyHh®

@ #H 1g& 100ml RKEBEO FY3tiz chloroform:methanol
(2:1v/v) 89 20 mg FHrtstd

@ HEMAANY F P& RBEAd Zd/1=z K8

@ Chloroform:methanol(2:1 v/v)€9 10 mlE 7Zu7] A

@ 0.88% potassium chloride 10ml& 7}t H@E  12~154]
+ AA

® £2¥ €3 methanol3 & aspirator(ZFL, FAZNE AA

® wrE3o ¢ 50% methanol(¥ : methanol,1:1 v/v) 5
mlg 7}t 12X ol AA F OHAY F3Y

@ Chloroform &€& 10 ml A|@@e] &AA <F 40T water

batholAl A& 7128 FYsHA  chloroforme Z9A|HA

(2) Methyl esterification

@ 32" A 0.2mlg capo] €¥ tubesd] &7 methanol
acetylchloride(10:1 v/v)€% 2 mis} bezene 1 ml& 7}
Lid=

@ F74& 93 100C water bathol]lA] 1.5~2X7Hg<t esterifi-
cationA] Z1t},

@ W#yZFE hexane 5 miaxt 2% KHCO, 4 mlg& 73tz =%

_28_



3 12A7 ol AA
@ B39 A2 Hsd Ai/AE B wEAIG
® Hexane ©]u} diethylether 2 mlZ B

® 1~2 (& gas-chromatographye] ¢

4) BF,methylation method
(1) FRE5  $hH
@ KM 1g2 100ml REBEEA F, chloroform:methanol(2:1
v/v) $9 20 miF7t
@ HELAN F o REEF ZU/E ®E
® chloroform:methanol(2:1 v/v)€¢ 10 m2 7Zu7] A3
@ 0.88% potassium chloride 10 ml& 7}3ti F¥EF 12~15

® Eg¥ E3 methanol®g aspirator® A A

® urE3e] ok 50% methanol(¥ : methanol, 1 : 1 v/v)
5 mlg 7tz 1247 oF AN F OdAY FH(IT
o AA)

@ B4PA}EF(anhydrous NaS0,) FHZFH(F 12F)E& ®B
ol A/ME ©H FAY #FAL 1mNBHRA HF

3@ (Chloroform %)& ¢ 40C water batheld =H7}

28 =939 chloroform& F¥¢ A th

(2) Methyl esterification
® =2¢ MREY 02mle cap tubed &A 05N NaOH/
MeOH 1ml37}



AL @3 100C water bath(Heating block)olA 1.5~2
=t 71¥
® #HéH%E BF3-MeOH €9 2 mlg 7182 1587 714

@

n

.
it

17}

@ #Hi % Hexane(Z& Heptane) 1 mls} #f1 NaCl 2 ml
< 7tk 1 B &R

® 0% EBEAY F(Fol EE wWrA) ER#EE A4
— 243 M} E§(anhydrous NaSO,) H3FZF(F 12F)L ¥
aOINT ¢ EE
-4%& 5~10ml biald] #Hatd =ZHX/FIAE FUFEM 55~
60ColA  MkE
—EXA7A YERBF Hexane 30~50ule] It}

® 1~24¢ gas-chromatographyol ¢

5) Gas Chromatography (G -C)
Z+ A2 AW AL Gas chromatographyE o]&3td F3He
M G-C 779 Agd BHA zAe E 49 2o
A Hhake]  identification® JFA|HFAFe] retention timeo] 2o A

ST,



Table 4. Instrument and operating condition of gas chromatography

Instrument Shimadzu GC-14A
Integrator Shimadzu GC Chromatopac C-R4
Detector Flame ionization detector
Column AT-Silar(All tech),
30m X 0.32mm X 0. 25um
Injection Temp, 240C
Detector Temp. 250C
Oven Temp. Initial 150%C
2¢C /min
Final 250C

Carrier gas and flow rate He gas (60mf/min)
Other gas Air(0.5kg /cmi)
H, gas(0.5kg /cni)

Split ratio 100:1




H4ZF AMeglel Hu H uE

A 1A RERR
1. HISHI|e AR

@ A2 ZBE AIAY AEF9 HEE A FFEE LTIR
O @A F9 sHed F$ vSHs e HBRE, @AHERE R @
Haso uXe J¥L BA E 544 BE ueh 7o

HEBRBES 277 0.98kgl2ZA  AAM$LT 0.82kgRth 433
(P0.05) Egten AAMSEZANE AT vgwl A 60%77l
' ZAFA Aozt giAed, AASTFY vigwl A 40%7dAe H
Bl A 40%77t AXSTF st d3FAFe] AE Hojmon,
HERRIA 60%79 40% 77l Zel7t |l

fAkBRES WEMNs F42771 49 7.64kg, AAMST7 6.61kg>
2 F277t AT st AEAHFl wkew AALTFRAAAN
' AASTY dHEn A FEFN 4T ARHAZFA & Aol
Atk

HER HAFS FA2F7E 28%kgolR AMSTIE 3.24ke 22X A
A$-F7b i HEt ZAIRAHATFC BReH AAd$Fe HER
A FEDANE ZAEAFHF A7t AU

BEGRS HERE AT F ABHAFS F477F 99 10.53ke
o2 AASLTF 9.85kgHTt EFOW AMEFE Mg A FELI
T A7t g



keTAldl A8FHe MBERFBLS F477F 1073012

0124 F&F71 AASTRG
A FEZE AEFY HEW
ymEgoy & Iole it
WERE EREE FaTU)

A2 R &)

A 530

779824

AT 12
Fxen AAST HER
HolAH AlgEEO] 7Y

AT 8.06RT Fof

Table 5. Performance of Korean native caives fed low levels of vi-
tamin A for finishing period |
Item Bull Steer Vitamin A Vitamin A
60% 40%
Body weight gain(kg /head)
Initial body wt.  284.8+29.5 295.4+29.5 294.7+26.8 292.2+20.5
Final body wt. 423.8+12.1 429.2+30.4 421.0+30.1 415.3+£24.6
Total wt gain  130.0+22.8°  133.8+7.90"  126.1+9.00°  123.1+4.72°
Daily gain 0.98+0.07° 0.82+0.05" 0.7740.06" 0.76+0.03°
Feed intake(kg /head)
Concentrate 7.64 6.61 6.55 6.55
% of body wt, 2.51 1.95 1.94 1.93
MBS, g 102.5 83.6 82.9 82.8
Roughage 2.89 3.24 3.23 3.21
% of body wt. 0.92 0.92 0.92 0.92
MBS, g 38.7 39.8 39.8 39.7
Total 10.53 9.85 9.78 9.76
Feed efficieney(kg /kg body gain)
Concentrate 7.79 8.06 8.51 8.62
Roughage 2.95 3.95 4,19 4,22
Total 10.73 12.01 12.70 12.84
Mean + SD. *¢ P05,



ANSFe vgm A $EpdE ARZEY HgE A 430 "ods
= B¥A=EES UYMAS

Mk EREES £4770 29524 AMSTE 395HT AELTE
of gou AMST W A £EDNE ARZY HEY A £2
of Wold® =AlE 27&E uwat.

2. HISF7|2| SRR

By FAE EZBE AIAY AEFTY HEE A FEE EXER
o A Fsided @9 uSFrle EfERE, @AHHERE 2 AR
o ue FFL BA E 69 AAE ug o

BEEERES $277F 0.9%ge®  AM$TFo  0.76kgRtl G
(P<0.05) wston AAEEZRAME AASTFS vER A FEZH
dGFAFA & Aol7t UATL
fArHERES BEfMNs F4771 49 10.23ke AMST7F 9.66kg >

FaTFE FFARAAFT B BURoUd AMSTY vigw A
A zel7b fUUTh

HEKE FT4&771 1.8k, AMSTIF 1.90kgo 2  FFZAl Aol7t
glom AXSFZede AMSTE HET A FELA ZABAHHZ
Z Aozt U

BEGES HEHE AT F ANEAAFS FL2T7 12.08ke AA
7b 1156kg2 2 A7 AASTRG %7h @O F FZh &
Zol7h Ao AAMSFe HEH A FFEAe € ozt gtk

kgZ Aol Hog fAREREFL BEfEs £4277F 103322 AAS-
79 127129 % FHow AMSFZAMe AASTFE HER A

b

o

2
i

4
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F&ol HolAH FFAE 8780l Eohidh

HERE F277F 1.87, AMSTE7E 25022 FA2F7 AMNSTE B
o AlggT&ol won AMEFe vEgwl A FEZE Aoyt @l
Ack.

BEGEST HEARE AT F ABELTFEL F4TE 122002 A

Table 6. Performance of HKorean native calves fed Ilow levels of
vitamin A for finishing period I

Item Bull Steer Vitamin A Vitamin A
30% 20%

Body wt. gain{kg /head)
Initial body wt. 423.8+12.1 429.2+30.4 421.0+30.1 425,3+24.6

Final body wt. 611.1+36.7 605.3+32.1 597.9+39.2 504.8+34.0
Total wt. gain 187.3+8.71° 76.1+8.21° 176.9+8.21° 169.5+8.21°
Daily gain 0.99+0.04° 0.76+£0.04° 0.7740.04° 0.73+0.04°

Feed intake(ke /head)

Concentrate © 1023 9.66 9.66 9.66
% of body wt. 2.05 1.87 1.88 1.88
MBS, g 96.5 89.2 89.4 89.9

Roughage 1.85 1.90 1.89 1.88
% of body wt. 0.38 0.39 0.38 0.38
MBS, g 18.10 17.97 17.98 17.97
Total 12.08 11.56 11.55 11.54

Feed efficiency(kg /kg body gain)

Concentrate 10.33 12.71 12.55 13.2
Roughage 1.87 2.50 2.45 2.58
Total 12.20 15.21 15.00 15.8

Mean + SE. ** P{ 05



A$5e 152180 %om AMLTYG wewl A $EZdE 2 ol
7 .

3 HIE HIztel MmN

b TS XBE ANAY @9 AEFY wEW A $£FE Y
£ A/ ¢ EREED WA FAFPEL o $#99 v 8o
e 9¥E BW E 79 AAE ue g

HEEBES T4o7e 0.93kgloZ AMST 0.79%g Bt Ags]
(P0.05) Estem AASTY wEgn A FE2ZdE 0.77~0.7%kgo2
G Tl Aolzb AT

fAFRRES BEfRs $£2FE 8.65ks, AMLTE 7.8kgozm &
&7 AMSTEG $FAE QAP g gRen AMSLFS
BYl A FEZAE FEAE AAFA ozt AU
Miike Fo7E 262k, AHS$TE 3.3Bkgoz AMLI $
O EAE ATl g BUhow AMSTY HEgw A £FZoe
Zpol7b ANt

BREGRL AEHE AT F ABHIFS F2T77 11.0%e, A
MT7 1048kg2 2 FA2F7F AMSTEYG F Al2HAF ok B
oy AASTS HER A F£EZCAE Aolr YUTh

kgTAlYl Hod MBHERAFL BEfRHE F277F 93002 AMS
TE 9912AN AASTIE G Bhon AMLTY uHEgw A 3
Zele AALTE7E 9910l HlERl A HEgFE 101524 AlEZ9)
HEl A &0l HolxW AlgaTgo]l o7 ZolALh
HEMEREL FATE 262, AXNSTE 33524 ANST $2



FEG ¥ =RI AMSTFY HEgHN A FEDAE 3.35~3.44 2A
2 Aol7b AU

BEGEL HEARE FAT F ARLFELE F4oTE 119202 A
ASTFE 13.26224 AMLTFE F2FERU AABLTEOl EUZ A
7o gl A FEZAE AIEF9 HEWl A $£Eo] "WoAH A}

Table 7. Performance of HKorean native calves fed low levels of vit-
amin A during the whole finishing periods

Item Bull Steer Vitamin A Vitamin A
60-30% 40-20%

Body wt. gain{(kg /head)
Initial body wt, 284.8+29.5 295.4+29.5 294.7+26.8 292.2+20.5

Final body wt.  611.1+36.7 605.3+32.1 597.9+39.2 504.8+34.0
Total wt. gain  326.3+26.9 300.9+19.3 303.2+16.0 302.6+17.9
Daily wt. gain 0.93+0.12° 0.79+0.11° 0.77+0.09° 0.77+0.13°

Feed intake(kg /head)

Concentrate 8.65 7.83 7.82 7.82
Roughage 2.44 2.65 2.65 2.63
Total 11.09 10.48 10.47 10.45

Feed efficiency(kg /kg body gain)

Concentrate 9.30 9.91 10.15 10.16
Roughage 2.62 335 3.4 3.42
Total 11.92 13.26 13.59 13.58

Mean + SE ** P{ 05



8 87E€E EoMAT

Frye (19912 Hle®l At Evt #5849 49 RES %Mo
A4g etz §92 Herdt®d Stowe(1991)v T RAIEE RBol F
Ag wele wEAUAA HEgwe Iyt Bol dojutmz ARE
HEgd dde vgRly olf4d J¥E "AE LAES I
o2 it

Rode %(1990)2 retinyl acetater WEEEES ®ol Fo& wde
gEgues we a2z FPAA67%) EsHEdz s
#E%(1996) = 3h¢ HISFrld BEfike 19 FF 6~10kg, AR
v HEd& 14 %7 2~25kd Fo3L HSFrde BEMES 1
4 57 6~8ke, HAKe HIL 19 FF 1.5~20kgg FATTR
dged, T 5(199%6) BEMHE AF AYA H{ANT dTFA
FE 0.72kgolZ AFFAA = 0.69kgolaL 3T

T 5(1995)2 u&F7d FiAE HEEEEC 0.98kgd HdY
AME 9 0.80kglE BEEMEC] Hojzon dYF MEHERES
Fa7b 9.4Tkgo 2 AA$-9 8.1%kgHth #Wotou fmkmEL: F4vt
6622 AL 10242t Fotz ¥, F S(199%5)L H&FI
(427~556kg) o]l YFEAFL 0.79%g, 4T AABHAFL 8.94kgolm A}
BEEEL 11.328x 3ok

W 5(1989)& % uSA7(206~417kg)dl AEFY ZTHF =YL
g2 AL W ¥ Fhe HEBMES 0.95~1.08kg, YT KR
RES 7.60~7.82kg, R AFEL 7.0~8.283 I, Al F(1988)2
9 U KA (275~420kg) o] ANt WA FAA IdZFEFAFES 0.9k,
FEYetxe HFA FA9Ale 10kgolUX WEMEHE HAFL A9 H3I
FAAE 6.66kg, YRl A HA FAAE 6.86kg, FTFAER AR

-38 —



F8e Yt ¥R FoAe 731, ¢EYolHyg HIA F9AE 6.869]
g 3o

A 51987 F§ F $olA(121~514kg) 9] HEEHWE S  0.85kg°]
2, A FF¥Y 9 0.7kl 4T WEMHE AHFS 435k,
silage H4#AFL 10.34kgol A JF AIEY W TFAER AHAZFS
3.03kg, silage HHFFL 12.93kgoletx 3o

73(1979)& ¢ F2(300~450kg)e] LFFMFLS AR BRAXK
dal darze AT 0.72~0.7%eolEx FHAxZ, ¥ F A1) e
e F£2(230~420kg) ] YFFAFLE FFAR FAFE AFY 1L
5%%Y W 0.94kg, 2.0kg¥d e 1.07kgolztZ 3Tt

73(1978)& ¢ F4(173~461kg)e] HEBE#HES AIEFY 94X
F&o we gEXT 0.77~1.04keg HHERA AIERFY AUA FFo]
ol dBEAFL /MO AR dBAE AAFLS 6.15~8.
19kgol®] ALEEE&L 7.94~85483 St _
A 5(1978)& AM  3F9(203~485kg) 9] HEBEES  0.82~0.88kg0]
o EEfES MRS Yol 7:3¢ W AY FUAGZ dew,
dg AZHAFLS 1.49~3.02kgolE 4T

Al 5(1985)& AAM #$-(283~438kg)e dBFFAMFL 0.89~1.01kgd!
g gzyel A AL F4339L @t gt HIE F93%UE
R dBEAFe] A3 =%oeH, dB% MEHIAFS 9.01~9.92ke
Al dEYol A HA FAANEe HIHHAF dv HI FAAR
o A Egou fAkmEFLS 11.25~11.572 AME2 H&3Igx A
t}.

g 5(1996)& AM  $9-(399.3~492kg) ] YFFAFLS  0.64~0.82ke
22 HIL IF L0kgFAT Wit T 2kgFAY Wit dGFH



Fol AFd ERA, dF MEHIAFS 6.0~6.7kelZ WA 2kg F
AZb 49 AlEAHFAF ®BRon ARELELS 7.3~1042 HF  1ke
FHAI7L 2kg FAANRT AlREE © Fuz Ao

Z F(19%)e T 4o HFH7|(313~423.8kg)) YFFAFL
0.85kg, H|&%7](423.8~546.5kg)e] YLBFAFL 0.63kegolEtL F AL,
7 5(19%5)& % £ $olA(277.3~602.1kg) 8] YFZAFL H$A
71(12~1871¥)ol=  0.68~1.27kg, HI&F7|le 0.69~0.91kg2 2 §A47)
de AR AFE ATl HSAFrlde FFAE ARAYEIL
AZFAFo] AY FAIL SAN(T~124Q) 5% ZAIE YFE2 ALK
dAY HFA(13~1871Y) el FFAE FAFEL AFY 1%=2 AHS
e Aol IEg ANE A8 ugFsgz I

Kozyr %5(1989)3# Huerta S(1991)% 47t AAM$LHUT #BEsgo)
o o 3gh

o] F(1988)& 3§ F2(293~480.4kg)e] UFFAFL 0.61~1.1lkg
ol ZAIREAN HA FHAZE A w2 39 AdIA FAA
b Ad Fgen 973 ABAHATLS 6.88~7.84kgo2A RIA FAA
b Ad B2, S5 AR FHAZE A9 gdoa s

Z 5(1994) 2 @9 F49 HSH7|(323.4~486.3kg) Sl HEREES
0.87kg, W53F7](482.9~603.3kg)e] UYBFHFL 0.65kgolT L 3P ew,
4 fAEHERES M SA7]= 8.46kg, HISFI|E 8.95kgoldA T YL
fArdEe A7 9.93 HSFe 13748 st

A F(199)L ¢ FA2 6 $A7)(333.9~439.3kg) o] LFSAFL 0.
73kg, HI§F7](493.7~590.0kg) ol 1.04kgolAew, rBST FAAE 1y
SAFINEE dFFAFA Aoz Uy FF WEAE FIAE
H&d7de €3FsAFel wygtou, HGF|dE Aeolrt i Y



2 93 ABAHAFS 12.50~12.64kgo2A I FogAY, BST ¥
AAY, EE LEAE FAZ Aozt gRoH, fEKES 11.16~
12.082A41 AHgzte] Holzb Utk 3t

d 5(1994)e ¢ Fa9 nAY(288.2~452.2kg) 9] YFFAFL
0.76~0.86kgo2 WAL FoAFEd st Aort YAdR HAX
H] 5§53 7](419.2~518.6kg) ol & 0.86~1.06kgo 2 HAl MK FAFFol
ga & Zolrk Ao k. HSAVTEL 4T ARAAZFS
8.22~8.71kgo|¥ AlE A &L 9.36~9.9224 WAL FAFFd & 3o
7B gz o

o] F(1991)& ¢ $2(350~454kg)e] HERIMEL 0.89~1.07kgl
2 OH@ARY FFMAF, 2z S5 ARG FFAERY FAF
£(1.6~2.0%)9 slixde & dFol g Az 4T AEHF
Fe 7.39~9.4%go® FFAE 2.0% HAFEC AT ALBAHIAFo|
A dgoy g AFee & Aozt gz s

g 5(1989)2 3¢ F2(205.5~440.5kg)S] HEBHEMELS 0.95~1.26ke
o2 H&I|Zko]l AHINH dFFAFL A3 Hojzlen, dF AE
ANHTL 7.86~8.00kglZ H| K77l 98] IAA GsFo] gy
ML 6.40~83022 H{/|Ze] AH}H AFEEES FAFHo=
2 2 A= A = )

4 5(1993)& ¢ $2(204.9~498.7kg)e] HEEMELS 0.83~0.97kg
o]212 ™ zeranol, monensin(0.08%) % yeast culture(0.08%)
g & Aoi7t gt AR 4T AEHIAFE 7.25~8Tkg QA
EAZYA #93E dQ2Y monensin EA A FHJdz gow
APREEL 7.47~10.3724 monensin oA AR E Lol AY FY}
2 &



7 5(1993)& ¢ F $012(306.1~487.6kg) 0] AFEFAFL (.86~
09lkgo2r A Foo s & o|7t gtz dgen 4%
AMEAHZFL 78~85kg22A AFA A7 Aolt e K
MAE 9.1~9.984 AFA Ak Holzt gz s

(1996)L 9 AAME HISA71(297.0~446.6kg) o] LFFAFE 0
76~0.81kg, 9T FAEHERES 8.21~8.30kg, MIERZEL 10.26~10.84
EAM dutdidoly gRYor Ay WP FH o7t itz A
o ¥ HEF71(432.9~604.9kg) = IFEAFES 0.81~0.82ke, YT
AEAHFHFL 8.60~8.85kg I AIBLTEL 10.65~10.842Z4 9 H3I
oluf gEYel AHa HAZ] zolrt givkzm dYth.

adsE A FAs HE A AgAEE YL HPd m#Rde
ezt AKMAT WFEF FAd BAFY AwgFe Y HArg
ekl AZE Z¥9E FH7F 9 gddx sden(Ng, 1991), 284
T FoAdA dFFAFE vEW A APAEE FHIs o)
AT A H(Eatons, 1951).

Flachowsky %(1990)3 Wilk®} Flachowsky(1990)= R4 4 £o}x)
oA AtEF HEtY AE HUE FA god 100~1509 ol FoE
ZYFSAZE YeEdn @RERE $ OE#EEc #A2dz HA o U
Bdtty  d9en, Huerta®t Rios(1993)& AAMLE o= Ho|y
o= AFW %£BE sz FAFH @EHEFo] FiLRT YolAE
E AAE A E9¥ stedstd waE AME AAEe Aol Fuu
At

Cohen F(1991)& FaE 9x43QA WYP22 &3 AALEY d
w2 AR gAFHA WYPoez F&3t AMLE 39U FES
N et AdesERg @3 ARds  dQYen Hand$t Goonewar-



dance(1989)= ¥BFAFLE AML AZE & &t FiET 4TI
3 1= U 5 4=

Moore §(1989)& a7t AMSRT ALEHHAF 20% o ¥AH
2 3¥3, Forrest(1968)e F4av AAMSRT HEH#RS =31 #EX
Fe& FUi sgem Price §(1980)& iy AAdfd Hte 47
FAFE O =1 fARKEE ¥ Fou4 49 ARAHAFS E A0l
A= U A

Worrell 5(1987)2 &7t AASET #EfggEe] © =3 ANHES
o F¥o3x 33U AMLAME AM AF(70, 230, 320, 410kg)Trell
FAFolt ALREE Folrt gl FATh

A2A 434

1. 8% H[EIZ A B

ze a7
3¢ uw

4

¢ $28 HBE AFAYG % @K uwgE A
Fuo A Fdge ¢ F¢ Y Fo uwgd A
£ 8 9 2 100 Yerd w®e 2ok

&9 29 AFol 300k wWel ¥HFY wew A ¥IFe 32
8lg/d oo™, MF 420ked wele WEY AFFL F2TE 30,
9Bug, AMSLTE Blwez AMLTE FAF delwl A §HFol
7t Egoy ojRe AN fFo oF Aoz Rue @5 A
Aol g zolz Rz

AASs vg A FEPe AgFe weu A $30] oW
£ #Eol ZUletd F ¥€%ol AAsE YAFY ugwA A #

<

o



Fx 43E HolAAM 2595~28.481x FEAT.

AF 5S20kgdulle F2T4 AASTE 44 3725 R 3868w/ L=
Mo F e Zelzh glent Mgl A F£FEo] ¥e 30%79 20%
FolMe 7z 3215 2 269/ dBA ALEFY vl A 7 "ol
AW PhFex ®gdl A 7t go] FHoh T4 AFol 600kedw
g3 vEg A ¥FE Fa7 AMASTE AF 3037 2 30.28%=
/REXN T AT Zelrt e AgFY HgH A FEE W
A FA98 30%TS 20%TFAMe D 26,033 19.35g/ L2 ALEF
o] HgW A FFEo] HolAdE FAYFY vgwl A FFE wEiy E
o} Zth.

Flachowsky %(1992)¢ ¥3%9 retinol@dFe 0.7~1.1 U/t ¥
22 gz velll A ZY FA7 retinol homeostasise] AUZF A
o] oyt Yooz Mgl A HHE AL} AL KEI}A &
oz &dd. 28y Eaton $(1951)2 ¥AFe dHlgw A ¥yFL
Ate e HlE A7t REIE 4F3A EoAA A wigRl A
gFe SHse YYPLE of8¥ & AdR FAC.

Flachowsky %(1990)2 dHlel?l A ZA¥PFAe FH7HFdAs 100Y
Aol JeElgAT A5 uew A #FHe $olxXe HEw A Y
£ Yriete dHe FHEsA ¥ . Wik ¢ Flachowsky
(1990)= ®igll A ZY FAE 150¢ Fd Jelxw 8339 ¥
B9 A FFol 49 HERl A FHE Hrisied FHEA o
FHor}, Westendorf %(1990)& dAFe vigwl A #§FL AEF
o HlgRl A o]&& Hridted f&3uz sAth
Ilback %(1991)& 29 739 retinol F¥FL FF, AN 2 ol
o wa g22dix 393, Ha ¢ Cho(1989)+ 3¢ ¥AF9 vgw



A ¥Fe HTE  42.4215/100m otz FHew Guldt  Timurkan
(1989)2 A& g HHF vigwl A #FS 38.582/100meo] 23
3.

Hodate®} Hamada(1988)+ retinole] #&F¢] Hglyl A tjAIEZE
EE(98%)2 =AA8tL retinyl palmitater 7FE9] HElY A¢ wR
£(99%)& AA@TGL A

FiE 5(1992)& F= & YIS ¥F vgwl A ¥ B
58.5+41.71U / dolztx 3%, ¥AFS Hgdl A #HFol Hod 3}

Table 8. Content of retinol in blood serum of HKorean native cattle
at 420kg of body weight(xg/ di)

Replicate Initial Bull Steer 60% 40%
1 19.64 30.79 37.38 41.81 19.96

2 34.73 22.01 36.40 27.01 24.84

3 41.51 37.74 43.63 22.72 23.34

4 32.96 31.21 25.12 18.89 31.37

5 44.25 27.34 23.34 46.72 21.99

6 22.87 33.33 45.00 21.28 25.52

7 36.43 24.73 39.98 32.68 26.55

8 40.14 35.43 25.90 14.83 30.40

9 22.77 35.81 39.51 30.40 29.56
Mean 32.81 30.93 35.14 28.48 25.95
+8.50 +5.02 +7.77 +9.98  *3.69

Mean+SD.



Table 9. Content of retinol in blood serum of Korean native cattle
at 520kg of body weight( g/ dl)

Replicate Initial Bull Steer 30% 20%
1 19.64 43.19 36.68 36.69 22.23
2 34.73 37.16 36.59 32.78 28.96
3 41.51 41.62 32.17 31.42 28.05
4 32.96 31.07 37.27 31.44 23.62
5 44.25 30.28 31.74 33.11 29.27
6 22.87 49.11 42.30 33.99 29.67
7 36.43 27.65 31.07 29.27 -
8 40.14 - - 30.50 -
9 22.77 - - - -
Mean 32.81 37.15 38.68 32.15 26.97
+8.50 +7.31 +9.34 +5.91 +5.75
Mean+SD.

Table 10. Content of retinol in blood serum of Korean native cattle
at 600kg of body weight(zg/ di)

Replicate Initial Bull Steer 30% 20%
1 19.64 36.44 29.84 23.59 16.61
2 34.73 31.07 34.06 31.90 15.52
3 41.51 28.29 27.03 20.39 14.01
4 32.96 27.87 25.93 25.53 23.43
5 44.25 33.31 32.65 25.91 26.39
6 22.87 29.97 28.26 22.14 13.15
7 36.43 27.33 34.17 32.77 22.99
8 40.14 28.71 - - 22.72
9 22.77 - - - -
Mean 32.81 30.37 30.28 26.03 19.35
+8.50 +8.08 +6.28 +4.36 +4.74

Mean=+SD.



+9 $AF5FE EoRATgz YL, MAWYDE ¥F HgHl AVl W@
o 25T AYEFL 9L AMed oA HER Al Re
o OAYzYFY AWEH AAI AYsHo|AH A AR F d

ousl HEolFT ST

2. €3 dHlEl2l E 2

¥ F2E ZBE AIAY @5 fAHF vgw A ¥FE E
REEG WA 39 A& W @ ¥Y Fo vgwl E #§F v
Ae 9L B2 ¥ 11, 12 2 135 7o

# FaY AHFol 300ke¥d ®W FHFS atocopherol FFE
295ig /ol em AFol 420kgd wWole FiARTE 562u/ dOIRL
AATE 69%e/d2AN BgF HEgR E #FL AMTFIL 33
oy ojZle]l AAel g RAAA Ex ALY Hold g7 AA
Ae 2% AEs ¥asd

AASTE vEW A FEZAE vEgY A 30%T7F 460w/ o)X
20%TE AMbg/L2A BIER AFFo] HoxwW PdFe vgw E
TEE 47 "olxe ANt

AFo] 520k WE FETFI 646/ Lol AMLE 375/ LEA
ARSI oo vt 8dFe HER E #§Fe] 43I "ol
Beo wgw A 30%7F 20%F0NE A7 556/ dF 464/ X2
A AR Fe HERl A FEo] doAd ¥dF ugw E o ©§F
T "ozt

AF 600kegMole FaTE 302w/ LEAM  AMLTY 4200/ LB T
43 wgen AATFeG vgN A FEZANE vgWl A 30%T+E



390ugol L 20%TE 218/ dEA AEFE MEWl A FFo] "X
H ¥AFeo uEyl E $F= Holzd

asyg AlgFe HEgRl A &3} ¥9F9 HEgY E §Fe F2
T AMSTFZE AT BFol HolA gI UM FF A7F
E7F dgstdy By AlEFY HER A FFEo] HoAW YYF
HElRl E 3= "ojAe AY¥E Holx Yoy oAx FF ZE
7t E83dgx B4,

Ozpinar 5(1989)2 ¥ F¢ p-carotone FFH HgRl E §F3
o ABAAE 0.698x FAF, FiE 5(1992)L IE ME ¥ K99
¥4 wewl E §%e BF 248.1+119.6:z/ &0l sen ¥RZF
o] Wl E §Fol Hod 3¢9 KFFHFS EoRRHR 3%

#O 5(1982)L &l HEetw EE AEiE 49FAFL F
7bet, SARMAL Aoyt gleyd ¥HF FH2HE ¥FFH} Mg
FFe A #F4& Fdx A a2¥u Mg @l oA H3
FA A 71sE AIEAE AFE S/ e A YR A
o}.

FO(1978)= vERl Ex AATdeA st F AL AA
o #q@dd sch

M (1991)2 WEetYl E #Fe 3 HET AFdME H&A7de
140.31g / &, ®]&F7ole 145.21g /4, BI&F7)odle  143.6/ &I
A HERl AFoXe HSAVde 1921/ %, H&FIAE 177.7m
/IR UL HER Ee HgW Ade 99 #A oA
2 e AZdAME 2E FAFoied HET Al HENl E9 &
T JAde A #Adz 4



Table 11. Content of a-tocopherol in blood serum of Korean native
cattle at 420kg of body weight(ug/ di)

Replicate Initial Bull Steer 60% 40%
1 104.84 326.40 738.75 290.19 248.43
2 345.90 837.70 719.35 654.16 292.48
3 316.00 594.37 645.58 294.41 418.36
4 541.21 358.16 744.50 614.45 634.53
5 417.46 905.77 698.06 270.72 796.68
6 348.79 552.76 727.32 660.77 263.95
7 134.43 550.89 562.80 300.05 274.46
8 282.19 342.28 756.50 596.16 391.66
9 163.99 589.03 - - 692.56
Mean 294.98 561.93 699.11 460.11 445.90

+133.7 +194.8 +60.8 +172.5 +196.7

Mean+SD.

Table 12. Content of a-tocopherol in blood serum of Korean native
cattle at 520kg of body weight(xg/ dl)

Replicate Initial Bull Steer 30% 20%
104.84 755.86 570.74 587.05 415.68

[u—

2 345.90 704.62 302.73 519.75 263.52
3 316.00 601.02 245.16 393.16 442.88
4 541.21 517.70 270.44 544.85 576.19
5 417.46 632.60 661.48 639.72 514.25
6 348.79 620.99 299.62 642.65 358.35
7 134.43 679.06 277.44 565.96 448.75
8 282.19 655.86 375.34 - 695.48

9 163.99 - - - -
Mean 294.98 645.95 375.37 556.16 464.39
+133.7 +109.6 +145.2 +124.5 +160.7

Mean+SD.



Table 13. Content of a-tocopherol in blood serum of Korean native
cattle at 600kg of body weight(xg/ dl)

Replicate Initial Bull Steer 30% 20%
1 104.84 300.99 621.15 137.43 143.53
2 345.90 202.80 981.58 147.85 176.05
3 316.00 250.56 420.05 603.55 304.83
4 541.21 287.01 253.45 496.56 565.31
5 417.46 326.60 142.00 755.95 188.87
6 348.79 273.24 214.23 240.76 236.82
7 134.43 317.39 333.94 138.84 275.28
8 282.19 392.75 437.30 319.67 261.46
9 163.99 368.15 376.99 671.86 355.24
Mean 294.98 302.17 420.08 390.27 278.60

+133.7 +74.6 +238.7 +231.7 +119.1

Mean+SD.

3. 8= Cholesterol} Triglyceride &&F

&9 AF 300k WY ¥AFY ZF HJEHFL 2A E U 4
eld ups} 7to] calcium® posphorus FFE ZzZt 104 ¥ 8.5mg/ &
o], cholesterol®} triglyceride #F& ztz} 96 H 24mg/d °lA
om sodium# choride ¥HFL ZzZ 1433 100mmi /L o]RE ALP
g ALTe Z7+ 15134 3L7 IU/Qolith

# £ FHoRE HBE AU fAEFY ¥E A FEE 27T
F 2 @A F9 SdHE W #FF AF 420k 4 | ¥ VAT
o Z+F AR "e JFE HA E 159 Yehd uwpeh o] #

_50_



4 ®F2 86~9.9mg/do]" phosphorus #FL 83~8.8mg/LEA §
T w28 AM #F 2 AR F9 Wl A $£F4 Jds dFgL
WA skt

Cholesterol®#& 99~14lmg/ 22X F49 AAFEA Jsxe 9
FE A ggou ARFY wEgw A £F0 "W YYF9
cholesterol ¥#F& Folxt}.

Triglyceride gFe 21~28mg / &2 FaETEYG AM -7}
triglyceride o] <7k WolHIT wlglll A S$EJoe AIEF9 H
Bel A FEo HoXH ¥HAF triglyceride FFS F7H3ATh
ALPS ALTEHE Zzt 95~1821U/¢2 9 25~35U/L02AN &¢
28 AAE E oF FFol IA HoFoy HEgwm A FF9
e & IFol itk

Na, K, Cl, creatinine, total protein ¥ uric acid & % <
28 %% #FFU AEFTY HEgW A $F9 ) 9L u©x g
k. 23y BUNE Farde AL 97 Eteud AM$e
HEY A FEZAE & A7t YL ASTS r-GTe 271 AN
TR AP =i

&



Table 14. Blood serum

components of Korean calves at 300kg of

body weight
Replicate
Item Mean
1 2 3 4 5 6
Calcium, mg /dl 10.9 10.6 10.3 10.1 10.3 10.4 10.4+0.3
Phosphorus, mg /dl 8.1 8.9 8.6 8.1 9.0 8.1 8.5+04
BUN, mg /dl 8 10 9 13 9 9 9.7+1.6
Uric acid, mg /d! 0.8 0.8 0.9 0.8 0.8 0.7 0.8+0.1
Cholesterol, mg /dl 93 113 96 82 90 101 95.8+9.6

Triglyceride, mg /di 35
Creatinine, mg /dl 1.2
Total protein, g /dl 7.7

Sodium, mmol /L 141
Chloride, mmol /L 98
Potassium, mmol /L 4.8

ALP, IU/L 177
AST, U/L 72
ALT, U/L 34
-GT, U/L 24

11 15 38 19 26 24.0+9.9
1.3 1.4 15 1.4 1.4 1.4£0.1
7.0 1.2 6.9 8.0 7.2 73104

142 142 142 144 144 142.5+1.2
101 100 99 99 102 99.8+1.3
4.3 4.6 41 4.9 42 4.5+0.3

173 156 161 138 98 150.5%26.7
76 66 62 63 73 68.7+53
31 33 30 2 37 31737
20 24 20 17 27 22033

Mean+standard deviation

ALP : Alkaline phosphatase

AST(GOT) : Glutamic oxaloacetic transaminase
ALT(GPT) : Glutamic pyruvic transaminase
r-GT : r-Glutamyl transferase

BUN : Blood urea nitrogen



Table 15. Blood serum components of HKorean calves at 420kg of
body weight

Tri-

Uric Chol T-Pro Creat
Item Ca P BUN acid este tein ALP AST ALT inine r-GT Na K (i glgirgg

Bull
1 106 81 10 1.7 96 68 267 204 50 1.6 42 140 54 103 27
2 96 79 9 13 114 66 180 104 31 14 20 141 46 99 26
3 105 90 12 07 101 7.2 184 103 43 1.7 30 14 44 107 32
4 92 80 12 09 103 51 97 62 29 19 16 14 58 111 19
5 91 87 10 08 90 45 180 69 23 15 16 142 48 109 25
Mean 9.8 83 11 11 101 6.0 182 108 35 1.6 25 142 50 106 26
+0.6+£04+1.24£04 +8+11 %54 +51 +10+£0.2 +10 +2+05 %4142

Steer

1 86 79 14 09 97 43 81 43 23 17 14 142 43 107 15

2 89 90 11 1.1 78 50 74 139 33 1.7 16 139 45 107 33

3 82 89 12 09 104 44 69 47 21 1.7 14 141 43 107 19

4 85 86 15 1.3 116 45 155 42 21 1.8 11 141 4.2 110 18

Mean 86 86 13 11 99 46 95 68 25 1.7 14 141 43 108 21
+03+04+£1.64£0.2 £14+0.0 £35 41 *5+00+1.8%+1.1%0.1+£1.3£6.9

Vitamin A 60%
1 107 96 14 05 18 73 139 87 33 1.8 25 148 4.4 110 27
2 11.0 82 9 06 150 74 8 66 34 19 25 146 4.6 110 26
3 99 88 10 1.0 78 6.1 191 121 35 1.8 30 144 43 110 31
4 88 77 15 08 77 46 106 56 21 16 13 142 45 108 15
5 90 74 10 1.2 92 46 145 112 26 15 17 140 48 109 15
Mean 9.9 83 12 08 116 60 134 8 30 1.7 22 144 45 109 23
+0.9+08+24+03 £43+1.2 35 £25+54+0.2 +6.1 £2.8+:0.2+0.8 6.6

Vitamin A 40%
1 1063 7.7 9 1.0 157 78 8 93 27 14 20 141 46 101 32
2 81 88 22 09 8 45 64 52 24 18 14 142 4.7 107 24
3 97 87 14 1.2 140 66 12 95 35 16 2 141 4.7 106 23
4 104 93 16 07 136 66 13 72 27 1.6 23 142 46 107 27
5 106 9.7 9 06 192 66 52 67 34 1.7 23 143 43 104 36
Mean 98 88 14 09 141 64 111 76 29 1.6 20 142 46 105 28
+0.9+0.7+4.9+0.2 £36+1.1 +31 £16+4.3+0.1 £3,3+0.8+0.2+£2.3+4.9

Mean+standard deviation,
Ca, mg/dl; P, mg/dl; BUN, mg/dl: uric acid, mg/dl: cholesterol,
mg /dl; creatinine, mg/dl; triglyceride, mg/dl; total protein, g/dl;
Na, mmol/€; Cl, mmol/£2; K, mmol/2;ALP, IU/€; AST, U/2;
ALT, U/¢; rGT, U/¢

—B83—



¢ AF 520kgWe F 1694 BHe uiel ol m#EF9Y calcium
FFe 81~9.7mg /4ol T phosphorus F¥FL 6.2~7.5mg/dE2A F
*9 EZBFFY AEFY vgd A F£FE4 giaMde A4F9 cal-
cium? phosphorus ¥ FFE wA Ygio

Cholesterol #3F& 145~17Img/ &2A F4¢ AMFTA JaME
T WA Fhoey AEFY MHER A FEol HAAEH dF9
cholesterol & 493 Fohzth

Triglyceride #%& 24~30mg/d& ZA F29 AAEFI osirye
g A7t fley Hgwl A F£Eo] d"ojxd Y F9
triglyceride #¥%#& ZF71slgtt.

Na¢} Cl @&3Fe Zz} 118~140mmol /¢ 2 87~103mmol /L 2ZA <
29 AAFFY AZF bgW A F£FEA gdMe 9%E BF
& gtet.

ALP e 80~182U/L2A4 $428 AME 3H ALP 3
aA "gojzoy AzF9 HEelRl A FF4 gAde IFe] U
ALT &3 3HB~41U/L2AN Fird AARFFY AIEFY HgEgd A
F&Ed e A FFol YAt

A5 600kg™el @9 JHFTY AF HELS R 1794 EHe ug
7ol 8AdF9 calcium FFHE 9.4~10.6mg/do]UZ phosphorus FF
< 8.7~96lmg/LE2A F&28 AARKFY AEFY ¥ A FE
gM e FgE WA gk

Cholesterol # 32 138~187Tmg/&2A FiBTE AM$9 choles-
terol ¥Fo] W AtEFe HEM A FFEo] HWoAE HYF9
cholesterol #3F& 433 Eolzth

Triglyceride — %  24~29mg/d&2A  Fi2FERYG  AASF7L



triglyceride 3ol 7 WIZ ALEFY HIEW A F£Fo] HoXNH
¥YF9 triglyceride #|FL FohAh

olgl® AFL Lo #Eol F/8H  m#EFS  cholesterol}
triglyceride ¥F= F7b den MEFY wgy A FE4 A
t AlEFY dHgd A FFol "oxNH YYFY cholesterolF}
triglyceride @& F71 dAedl olRE& oimi= AN Awe]
4kl #ASl+  cholesterol §&o] ZF718toy triglyceride ¥F & &7}
Al §Ae] opdA] Algdd.

¢ a3 #ZEed d, YEF, TE, Jdordd, F vyIL
99 AFol FiEAY F4LE AME SAY AEFTY HER A
FEol dojAdaEts %L wA gt

Cholsterols} Triglyceridex %99 HFo] ZF7sld & d¥o] A
s gFol FriEen FarHTOe AAMgrt duiyoez o] =
k3 AtEFY HEW A FEA gsiMe AEFY HEW A FE9
dojAH EolAe AFolUrh

dae 899 AFel FrEd Fiste A¥oIAY AAY KF
U AEFY HEY A F£Ed gixde 9% ¥A gt
43 24" N2 @99 AF FUEd FhAL F4E
AME AR ooy ARFY HEY A FEA gdAe 9%
o] AU AL T AFol Frisd 400kg7HAE FUMALY
500kg °l¥F HHEe ZHadte AFoden i AARFFY AEF
o Hgel A FFEd giMe FF] U

Alkaline phosphatasex %9 HFo] Frsld FA(Fozr Fox
T A¥elAL F4E AAMdE AU AEFY HgY A F£Fo] ¥
oA HolAe ZAFolUnt.



Table 16. Blood serum components of Korean calves at

520kg of

body weight
Uric Chol T-Pro Creat Tri-
Item Ca P BUN acid este tein ALP ASTALT inine -GT Na K (I glrsir(cig
Bull
1 103 78 10 0.6 143 6.2 243 234 45 14 90 133 40 9 35
2 84 60 11 03 135 52 140 77 41 1.1 23 125 41 93 23
3 98 73 12 07 168 65 205 93 41 1.3 18 146 48 108 19
4 103 79 14 05 145 42 141 106 38 1.3 23 118 42 8 18
Mean 9.7 73 12 05 148 55 182 128 41 13 39 131 43 96 24
+0.8£0.8+1.5£0.2 £12+0.9 +44 £62+25 £31+504 +10+0.3+£7.4 £6.8
Steer
1 78 60 12 0.0 143 46 98 60 27 12 29 117 3.9 87 12
2 70 50 10 04 140 44 52 55 30 1.1 37 111 38 81 38
3 81 53 14 02 125 47 72 49 26 1.2 53 101 35 75 22
4 96 83 13 21 172 74 97 226 81 15 83 143 53 103 24
Mean 81 62 12 07 145 53 8 98 41 1.3 51 118 41 87 24
+0.9+1.3+1.5+0.8 £17+1.2 £19 £74 £23+£0.2+1.9 +£16£0.7 £10£9.3
Vitamin A 30%
1 97 78 14 05 155 6.0 113 87 33 1.3 39 142 43 104 31
2 102 83 11 0.7 155 7.1 104 104 42 16 29 141 43 105 29
3 106 76 14 06 124 59 177 102 31 1.3 19 141 44 103 30
4 80 61 13 03 145 51 98 65 35 1.2 28 136 44 98 -—
Mean 96 75 13 05 145 60 123 90 35 1.4 29 140 44 103 30
+1.0+08+1.24+02 £13+0.7 232 £16+4.1 +0.2+7.1 £2.34£0.1£2.7 0.8
Vitamin A 20%
1 88 60 13 01 171 55 75 83 35 1.3 30 137 40 94 24
2 99 76 14 06 164 6.0 113 105 39 1.1 26 137 49 100 30
3 104 B84 9 03 186 7.3 112 96 41 1.3 22 147 52 107 24
4 98 76 10 04 164 6.0 163 106 40 1.2 32 133 39 98 25
Mean
97 74 12 04 171 62 116 98 39 1.2 28 139 45 100 26
+0.6+£09+2.2+£0.2 +9+07 £31 %9 +£2+0.1+3.8:+%52+0.6147125

Mean+standard deviation,
Ca, mg/dl: P, mg/dl; BUN, mg/dl; uric acid, mg/dl;
cholesterol, mg/dl: creatinine, mg /dl:

triglyceride, mg /di;

total protein, g/dl;

Na, mmol/£:; Cl,
ALP, 1IU/@2;

mmol /@ ;

AST, U/¢;:

K, mmol/2;
ALT, U/¢e;

-GT, U/¢;



Glutamic oxaloacetic transaminasex @99 A Fo] Frisld Hzh
Aoz Frhstden F42E AME sE ol "o AEF
gl A F&d e ¥l gNh

Glutamic pyruvic transaminasex %9 HFo] Frstd FHAFo
2 F/hided AAME sE #§F e dolAw AF®old ARF 4
B A F&d dixde dF fAuth

r-glutamyl transaminases 3%$-9] A Fo] FUlelE HAHo=E FUt
dgen F£2E AAE S #§Fol Fozoud AEFY HEY A
FZo diMe dFol A

Inoue &(1991)& FEldl FidM F AF, AAH, F EH2H
€, ¥33F9 tocopherol #F YaRT 4F3 EYHT FAX, ¢
H ¥HFY retinold HIF F9 tocopherol H|FL HojFoz 3}
ded 29 HK7 T EHFY AFE P I AL
Ay zFe &g wgsts HYLF9 tocopherole]l ZidE A
tocopherole] AMzFoz FAzF7] wEoL SATh

Bertoni §(1989)2 34 gadA FEA AWE JFA%UE
triglyceride7} 44384 ZAsQR, Fo93A G%g dE  bilirubind
Z74892  albuming 74l o) v 7ol Eosl W
Zolzgtx d%lt. ¥F =4%Fe F ZFBEF P s

—

fr

[e]
WY,
rlo

2

g

%
4

m(1991)e ¥4 wvwde I ugu AFdAE ul$Adr), H$ZE7),
H & F7)de ztzt 6.3, 6.5 65g/d°AL A HgH ATdAE 6.7,
6.7, 6.7g/ ol 3Fouv, glucose FFL T HEN AFAE ]
37, WLE7), H8E7de 27 67.0, 67.4, 61.5mg/ oA, A
Mt ATME H&AZ, H&F7, W&EFIldEe 27 680, 591,



58.3mg /dolgtR dtgen, AST(GOT)= I Hgyl ATdias HS
A7), ®&F7], ¥&Frlde g 592, 703, 623u/LoldIT A H]
Bil AtdAe BEA7], ¥&F], ¥&Frlde #dF 716 97.3,
76.5u/ ¢tz FPen, F FY2HEL I HEgU ATIME ¥lS
A7, ¥&3F7), HSFlde ZE 1348, 1424, 124.8mg /4ol
A HER Avdxe H&A7], HSF), HSENde ZF 1289,
132.8, 132.7mg/dolBT HRo®, triglycerider I e ATFOIA
= HSAY, ¥&F7], "&Frlde Zz 329, 44.2, 46.1mg/dol
2 A HEN AvdAMe H&H@7], ¥&F7], d&Frlde 47d 26
5 28.7, 31.0mg/dolztx 3kt

Doornenbal %(1987)& 448 AME 31" urea nitrogend albu-
ming 7832 ALP, LDH, GOT$} creatinine2 7439, glucose,
calcium, phosphorus, uric acid®} proteing x}ol7} itk 3G}
g 50191)L HolA vHiglyl A AYFAME triglyceridex =7}
2 F Ed2HEL Aolrt iz st

fiE 5(1982)2 Agzgel FE A7t AWuFe] HA B 4
v 8o triglyceride 2 F F¥2d€HE gFol o By F @y
d, Ca, Mg, F719 A& 37 Zdz A

AME 5(1982)& A F4d47A TDN# DCPE S7%xET 20~60%
o E¥A F49% o ¥IH mide d2IRg 33 BFoy Ca,
F718) 91, Na, K, GOT, GPT, ALP %<& IAaF7d Aot ¢l
Oy A

BESd #A(QYDE #4F AASY F FH2HE FFL usA
7], HIFF7), ¥SF7de #7441, 4.5, 43.6W/ V%I 9,
triglyceridee ¥ A7), H&F7, H&F/de Zz 91, 7.1, 10.8
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Table 17. Blood serum components of Korean calves at 600kg of
body weight

Tri-

Uric Chol T-Pro Creat
Item Ca P BUN acid este tein ALP AST ALT inine t+GT Na K (l gIrjing

Bull
2 102 86 15 08 145 74 106 116 41 13 68 143 49 108 28
g 93 81 11 08 169 6.7 152 107 52 14 24 142 46 108 26
11 103 100 14 09 177 70 219 120 39 14 24 142 43 106 24
12102 89 12 09 148 70 155 113 45 14 19 137 43 105 18
91 101 86 11 07 184 71 180 106 50 14 28 143 45 107 28
Mean 100 88 126 08 165 7.0 162 112 454 1.38 326 1414 452 107 243
0.4 0.6 £1.6+0.07£156 £0.2 £37 +£53 £5.0+0.04+17.9 +2.2+0.22 £1.2 +3.7

steer
4 88 93 I8 07 157 56 128 73 28 14 29 140 40 107 27
15 104 81 12 07 132 71 8 69 383 13 24 143 43 109 31
22 92 86 15 06 114 58 92 92 30 14 23 142 42 109 24
23 92 86 15 07 149 62 142 68 33 15 14 140 44 107 23
Mean 94 87 15 068 138 62 113 755 323 14 225 141 42 108 263
+0.6 £04 +21+0.04£165 +£0.6 *23 +£9.7 +38+0.07 £54 +1.3+0.15 £1.0 £3.1

Vitamin A 30%
8 104 91 12 05 125 76 82 93 3B 13 43 139 39 105 B
9 112 86 15 05 28 79 195 103 43 13 91 142 45 106 25
18 105 101 18 05 259 73 135 8 49 11 29 144 49 106 30
24 101 100 21 02 135 69 119 8 38 18 29 117 36 8 22
Mean 106 95 165 043 187 74 133 925 420 138 48.0 1355 423 101 27.5
04 0.6 3440134579 £0.4 £41 +6.5 £45+0.26+25.5+10.8+0.51 £85 4.3

Vitamin A 20%
1 108 88 12 11 184 76 115 8 38 13 3B 143 44 107 30
4 100 97 17 06 175 70 6 8 25 09 23 143 47 105 38
12 99 1.0 14 09 198 71 9 108 42 13 31 145 48 107 31
13 83 88 13 07 172 57 71 72 3 1.0 17 141 44 107 2
Mean 98 96 14 083 182 69 8 8 35 11 27.3 143 4601065 29.8
09 £09 £1.9£0.19£10.1 £0.7 *£19+12.8 £63+0.18 +8.0 £1.4+0.18 09 64

Mean+standard deviation,

Ca, mg/dl; P, mg/dl;: BUN, mg/dl: uric acid, mg/dl;
cholesterol, mg/dl; creatinine, mg /dl;

triglyceride, mg/dl: total protein, g/di:

Na, mmol/¢;: Cl, mmol/¢: K, mmol/¢;

ALP, TU/2; AST, U/@¢; ALT, U/@: rGT, U/¢;



W/V%etz 34ch
fim 5(1983) ®AZZFY AWFFLE ¥AF9 £ cholesteroldt
F3 FAgaBAC oz

A 3 A At =24

. FREHS2 B &/

Wy s RZPE ANAY AEFTY HEgY A FEE LTIE
o @A g9 FARE W d¢ =AY BEEH(SH) ALFTe B
B 24& EW E 18 o AAE ue Pl FiaTe AMALTFI
vl palmitic acid(C16:0)¢} palmitoleic acid(C16:1)& Wi oleic
acid(C18:1)& 433 %3 linoleic acid(C18:2)¢} arachidonic acid
(C20:4)& 323 =Urh

AT HE A FETe  palmitic acid(C16:0), palmitoleic
acid(C16:1) % stearic acid(C18:0)& A& zo] & Aoz A2y
oleic acid(C18:1)& Fa&FERGE AMSTE 493 BRE AHS-T
drae Hgd A F£Eo] W& wrt o ®WR, HER A FEZH
T MAEFY HER A FEo] WAFEF olkic acidd #FE= FA
Hog Fohxth

%, oleic acid(Cl8:Dv F&FRUE AMSTAAN H33 =R2
AMS-TFAME AlEFY HEW A 3] "olALE W] AFZ(F
A)#F9 oleic acid #F#Fo] Aoz =olxY. 28V linoleic acid
(C18:2)¢F e AMST7E FAFEG A4F3] dgtey Hegd A £F
Zolle & Aol7b UNTh



A 5(1983)e &F F29 WFFIFY EAWAL FFS 41.81%
AL BEIJAYN #§Fe 5819%Adx skt

#EHk 5(1989) FE M EHFIFT AP AN e
#olX e palmitic acid(C16:0)¢] 27.1%, stearic acid(C18:0)7} 11.3%
g2 FUT FHEFB&EYAME oleic acid(C18:1)7F 45.8%2 AY
Bo Ao

BEs EA(19) e JFE2 3F AASY AN z2AG9AN 7AW
oA MFIRIIE S  palmitic acid(C16:0)0] 24.96~28.42%, stearic
acid(C18:0)7} 14.85~18.84%z2}3 A5 FMAMRLIERS oleic acid
(C18:1)°] 40.79~45.94%2 3 &Hqon TIPS HARRC] &
7t Ekoy oleic acide A&{FFHol BE wWrt B I}

B 5(1991)e Ex3E AMSdA  palmitic acid(C16:0)$F oleic
acid(C18: 1) 244 F9A7 By JFoABt E3 stearic acid
(C18:0)& %Azl 7ol oyt vt sYE, Prior(1983)= BEfK
g AT Ay AXE HIAT 28U ARIFe] ¢ gox AR,
o F(1992)2 vigwl As A% A9 E3E JAUGI AT

ZE019DE ER 3F AMSe 27 Bk fik®S  pal-
mitic acid(C16:0)+ 31.7%, stearic acid(C18:0)= 11.4%R 3, T
JRiiE-S oleic acid(C18:1)7} 43.8% 3 stgith

wEEet AIL(1966) 2 ER 3F AMSY F8FY AWE M =
3PA A palmitic acid(C16:0)0] 27.8%, stearic acid(C18:0)¢] 12.6%
g3 39z, BEIFAWAL oleic acid(C18:1)0) 46.2%= 3Tt

Mg 50191 FHda HgEwl Ag ZHAHAL 9 palmitic acid
£t 26.3%, stearic acide 3.3%%3F, oleic acide 4.1%%°o9 A

A7 palmitic acide 26.3%, stearic acide 3.2%, oleic acid



Table 18.

Fatty acid

composition

Korean native cattle

of fat of

longissimus muscle in

Fatty acid(%)

r?t?rﬁqbl?er; C%r:rxlrllgn Bull Steer Vl&?){gngl% A Vlltlz(l){%l()n% A
14:0 myristic 1.82+0.18 2.93+0.20° 3.36+0.21° 2.59+0.21°
14:1 muyristleic 1.65 - 2.42 -

15:0 0.68 0.35 0.33 0.36

16:0 palmitic 21.13+0.80° 26.70+0.86° 26.36+0.86° 26.13+0.94"
16:1 palmitoleic ~ 3.25+0.32 5.54%0.35° 4.63+0.35° 4.40+0.38°
17:0 margaric 1.00 0.75 0.90 0.96

18:0 stearic 10.99+0.55* 10.52+0.59° 13.98+0.59° 9.99+0.65°
18:1 oleic 28.30£1.31° 40.82+1.41° 42.60+1.41" 44.37+1.55°
18:2 linoleic 12.31 1.84 2.26 2.05

18:3 linolenic 0.40 0.25 0.36 0.43

20:1 gadoleic 0.35 0.35 0.36 0.41
20:3 ' 1.24 0.08 - -

20:4 arachidonic 5.55 0.60 - 0.24

22:0 behenic 1.62 1.05 - 0.89

22:1 cetoleic 0.83 0.51 - -

22:5 lupanodonic 0.53 - - -

24:0 lignoceric 0.26 0.69 - -

24:1  0.98 1.58 - -

Total 92.89 94.56 97.56 92.82
Mean+SE.

&b e pos.



€ LB7%2X A3 vizsd & oyt bz &t

Tsuenishi §(1989)2 ZF =AFY FAAYFY stearic acid
(C18:0) #&Fe &7t AMSED o ®I palmitic acid(C16:0) ¥
Fe F271 AdSRG Ada &

2. 45tA|dEel XWit =4

g+ F2E AME AIIAY ARFY HER A FES LTFR
o @A FAHE 9 d¢ =AY ETRE T B =4S
A ® 19 o AAE wupe} o] C18:1%1 oleic acide AMS-TF7t
FaTd v 47 Egouyd F A & Fole AUh
F&T7¢ vgw A $£EZE C16:09) palmitic acide F4F7F
AANSTEG %7 BRIL AMSTIMNE AEFY HEE A FEo
"o]A4E palmitic acid®) §sko] 7Y Holz

utd C18:0¢] stearic acide AMEZF9 Hlglgl A $£Fo] "oAW
7 Z13ktk. Cl18:19 oleic acid: 42379 AN &2
Aol floy AMSTFIE S BRI AMSTFANE ALEFY HE
WA FFE YoRE FoHATH

2y oj#F Aol AEF vgwl A FFEA 3} Y dE
AA ol AZES]  Fole] g AAAE FF HEJ "asitgm
< xiszi=g

a8y BEEHFTS olic acid (C18:1) #$Fe F2TFERTUE AA
7L AR E=RE AMSTFAME AAEFTY HEW A F£F9)
HolAW oleic acide Aoz FAA 283 AT oleic
acid #ZF2 AAd osiA Ee vEgwl A FFd AN J¥L &



&, @€ AXE ANAY Ee AMEFY HEW A FEE&E E9
=2d 2539 oleic acid #FS Fr1EAC

ZA(1994) & & F29 ETERD®R =AM wAKEHE#RS palmitic
acid(C16:0)= 24.43%, stearic acid(C18:0)& 11.4%#3x 3oy B
E3A AL oleic acid(C18:1)0] 48.72%= 3 dUth

Prior(1983)& ¥FAIEE Bol AHY AAS/ AXE B 4A
AAS-ET A z2Fe] © @ox Ak oRe HIAY =F g
g ARARY F& Aol FHFAsE ZAINAT AWAEY AJe
o AA7 "WEelHE 3.

#F(1989) Zr 3199 KETEISY R ZAAAM AR
& palmitic acid(C16:0)0] 28.0%, stearic aci(C18:0)c] 8.9%Qx &
Eo}A 42 oleic acid(Cl18:1)°] 44.7%%t st th.

BHES #HAQYDE FR 3F AAMSY ETERBSY A9 =4
ol  fFIMEEEE-S  palmitic acid(C16:0)&  24.85~26.49%, stearic
acid(C18:0)&  7.73~8.90%=x  3¥x, BEZFAYAL  oleic acid
(C18:1)°] 46.12~49.95%2 3 Fqen EIAWIL HARR Y&
g7 o Bz BES AL ASFFol o =g Wit ¥ @
= U5 4=

HiE(1987)= WglAM  palmitic acide AP E  25.3~25.7%,
AL e 21.6~24.3%9 3, stearic acide H3IAWAME 216~
30.5%, 27HAelr e 18.8~25.5%% 28, oleic acide A oA E
34.3~42.9%, Z7ADNME 4L7~51.0%2XN FIFAE Fo HE)
¥& ® palmitic acide I3 2K EFAAM o7t e
stearic acide M3 & EFOA Ho]FIZ oleic acide ¥ 3d <}

—64 —



Table 19. Fatty acid
native cattle

composition of subcutaneous fat in Korean

Fatty acid(%)

Vitamin A Vitamin A

Carbon Common
number name

Bull Steer 60-30%  40-20%

14:0 myristic
14:1

15:0

16:0 palmitic
16:1 palmitoleic
17:0 margaric
18:0 stearic

18:1 oleic

413+0.21*° 3.36+0.21° 3.42+0.21° 3.11x0.21°
2.16 ~ 2.10 -

- 0.34 0.30 0.36
27.32+0.78" 26.13+0.78" 24.43+0.78" 23.26+0.78°
5.90+0.40° 6.52+0.40° 6.78+0.40° 4.82+0.40"
- 0.79 0.84 1.17
10.54+0.97° 9.77+0.97° 12.33+0.97* 12.36+0.97°
40.19+1.10° 41.77+1.10° 40.78+1.10° 42.81+1.10°

18:2 linoleic 1.50 1.78 1.95 2.94
18:3 linolenic 0.54 0.40 0.37 -
20:1 gadoleic 0.33 0.43 0.40 -
20:2 - 0.41 -
20:3 0.08 -
20:4 0.62 0.24
22:0 1.17

22:1 0.52

24:0 0.71

241 0.20

Total 92.61 94.59 94.11 95.07
Mean+SE,

*> P05



2% EFAA R 3.

ZE(19) e 2 3F AASY AAWAE palmitic acide  30.
4%, stearic acidte 6.5%% 3 oleic acide 47.1%Jcz stgich

EF 5(1984)& ZFR §F9 A xAdAM palmitic acide 24
0~27.9%, stearic acide 5.5~8.5%%F oleic acide 42.3~51.7%% ot
X2 A

#ik 5(1989)& AR ITAWE 2ATAE & Aok ol
= XU 572

A 4 A TAEA
#9 F2E2 HBE AVAY @EZY HEw A $£32¢ ERER

$A F43AE W 9o EFgd ve I¥E E¥E O®
20 o veld e uwet ol FRE FAe Fa9 AHSTTOAAM

K]

E F42E AMAE AFE FAMol AFd FAARNLH AASTAAN
T AIEFY HgWl A F£Fo] ¥WoldFE FAY FAE FAAMC

agy SARAHL FaFF AASTRGYG 438 "WAXL AAST
He AASTY beld A 60-30%F7F HERE A 40-20% 7o &t
FAEH 433 "W}

§FAFe F277 AASTEDG q%en AAsFdAdME AHEFd
A FFEol HolAFE KFAFE Y HoAT

£F5F BHAME Fa27d AAdSTAAE BFO 1006324 H
el A AHFdMe ALEFY HEgE A F£Eo YoAY KFFEE
ol A HEW 60-30%c 89%7F BEFoINEH HIET A 40-20%+
qNE BEF 33% CEF°l 77%%th



REZ&KIAMNE BRRBIE:E $27R09s AAST7 IWAREZ
392 493 E%T AASLTAME wEW A 60-30%77F AMNSTE
4172 43 dgll A 4020%Fe SUWANESE 23i3 dolA
=3

A F&FYg AMEFRAE S¥d 2 Aozt YU AAMY
FoANE AIEFY HEY A £Fo] "ojxdW SAx HWoHTh

AL Fa2F7h AASTFESE AWde] o ggten AA ST
Ne AEFY HER A FFo] AW EAFY AL =T
golzth

23R AEEdAe F27Y ANSTER dE"R A FE7 &
o7 e SAFF FAAMNE Fi2FE 25F° 33%, 35Tl
%2 $3 153Fe ey, AASTFIAME 15730 8%, 2579
11%2 Fa2720 §3FFo 4953 T3 AAdsTIdE A
2Z9 Hgy A F£Fo] HoAE {IAFTIEZ HYoAA HEW A
60-30% 7 15F° 78%, 2%5d° 22%Hoy HEW 40-20%7E 1¥
Fol 56%, 25H°] 4%t

2322, d$e SKAFTEFES HolEE Fiae AME Foqo 3z,
AMETFAME AT wER A FFEo] A L "AA A%
2 AEFY HgRl A FEo] UF(40-20%) RoW 233 SFTH
o] "olAch zzy, AlEFY HEW A FEE 7% 60% A=
2 dozgr AASTE & Zojzb flold FF A7 FHEI ¥s
s A€t

HE(1988) & E=AYrtolA Z2UARErt Fo8 gl st

£5(1994) e &9 $2(477F)E 5l0kg 284 WiFFE dwHFyL
73.5cm?, FAW FAe 0.5cm, ZUANEE L6oHE sAeH wWF



Table 20. Traits of beef yield and beef quality of Korean native
cattle

Vit. A Vit. A

Item Bull Steer 60-30% 40-20%

Yield traits
Body wt., kg 611.1 605.3 597.9 594.8
Back fat thickness,cm, 0.62+0.08% 0.90+0.08° 1.03+0.08° 1.18+0.08°
Longissimus muscle area”,cm 82.8 +2.99° 77.3 +2.82° 78.1 +2.82° 71.9 +2.82°

Yield index 76.4 +0.28° 75.6 +0.27° 75.2 +0.27° 74.4 +0.27°
Grade?
A 0 0 0 0
B 9(100%)  9(100%)  8(89%) 3(33%)
C 0 0 1(11%) 6(77%)
Quality traits
Marbling score® 1.50+0.18° 3.90+0.26" 4.17+20.28" 3.63+0.28"
Meat color? 4.5010.25° 4.70+£0.24> 4.20% 0.23" 4.00%0.23°
Fat color® 40 +£0.23° 356+021*° 333+ 0.21° 3.11+0.21°
Firmness® 1.6 £0.20° 1.33+0.19"° 1.22% 0.19" 1.56+0.19°
Maturity” 1.0 £0.11* 1.0 £0.10° 111+ 0.10° 1.22+0.10°
Grade®
1 0 8(89%) 7(78%) 5(56%)
2 3(33%) 1(11%) 2(22%) 4(44%)
3 6(77%) 0 0 0

1) Measured between 13th rib and 1st lumbar vertebra

2) A==more than standard, B==standard, C==less than standard
3) 5=better quality, 1==poor quality

4) 1=light red, 7=dark red

5) 1=white, 7=yellow

6) 1=lower numbers for better quality

7) 1=lower numbers for better quality

8) l=higher, 2=average, 3=lower

Mean+SE,

=be p{ 05,



AT 9EFHL 2AFH A#ol 93 FA.

ZF5(1995)& ¢ $£2(573kg)e AAS(560kg) BTt wjFAFZ GuF
€ HWou(80.7cm?) FAW FAE ¢2(0.7cm) IUAYEE AA LI
¥4 9. EF SFFFL Fau AAMS EF BEFOINL
U fFFFAME Fide 2 FF F66.7%)924 AMSE BF
15FolAcdz sk

$%5(199%6)2 AA  B%(530.6~571.9kg)e] wiFAT GHFHLS 80
S5em?, SAW FAe 0.73cm, 2UAMEE 45924 #HIE FAt
2% AMEA F9ARg A ZE gEFe] © HI, IUANEE
47t AT A

E5(1996) 2 9 AASAM JUAYEE 442~4.83224 | Fo]
F7HEFE EolAe AF0AL FEEH 9HILS 74.21~90.49%cm?E
A EEAFol FrMEE HolHloy AREFY FEd 9% dgE @

gty sigen X FART 117~1.97cmEAM A Fo] F7tat

F7regx &

A5(1994) e &9 $2(484.6~505.6kg)e] WHZFZ VHEHL 69~73.
Oem*2ZA  ZAIE FoFFd g% zole ddx AL, AL F
AE 0.36~048cm @om, ZUAHMEE 2.0~30, $FEFE F= 2
FHEoHL Ak

A5(1994) & ¢ +£4(563.0kg) 9t AM$-(503.8kg) oA A F7
€ AAL7E H(09cm) FASH, €W HFE dEF L Fa AMASR
o §i(82.2cm?) Wow, U AREE AALI Fi2ET %P B
1= S 5 h=

25(1995)& ¢ FadA §47], HSAY], HKFEE FFEA
EE AfF AHANHAE wrt ATANAE W Eg AW FAe ¢

2

2



FAYL™(0.96cm) wWAZFE VAAL AFo| F/IES5E(638.4kg) ©
WA T(95.40m?) ZUWAWEE 580.6kgm™7t 3.4, 594.2kg Wb 4.02A
638.4kg W(28)RT © E}T {KFFIFES KAVt uSAS] Aol
FEARY FHFFE BRI FAEE AF AYARE WUl FFA
BEE ARAYNHE 9 29 o ER92 MG

7A5(1995)e ¢ F FoA9 TEB T 2471973(603.3kg)
E ldlem, ®l#EAZ 9@WAL 89.15cm?* ¥ IUAHEE 34EA W
950 AAFE FAYFAe FA4FAZ WA GEILS "o
Fow ZUAREE EFohltx Idch

§5(1996)L ¥ AASddM RIAFH &4 gMe $AFIFLS
o7k Yoy SFFFL HAL 19 2keg FAATH 19 kg w9
ART o $F3dx

A(1996)2 ¢ AASAA g9 #HIAS dRYer A HIAE F
dalge W FAW FA, FAWAL ¥kIIoU FFIFS duH
F F477 2 ERT 2AME=e gRYe A HITE =%
ov] SAFFE ¢EY Hy WA wReY olRAE FAE A
oldl g% oyl B A KA AFe FoldA 2 Aol
AT 3o =

Prior(1983) AA$oA sFAE oFA7E Al dFAET 2l
Av=rt 9§ ¥32, AFAE o FASGZ o

BE(1995)e 9dvtdes AEZFY HER A F£Fo REFE 2
A erl EolAZ YAFY wiglRl A FFEL 20~501U/d& o]F}etL
sk 2y #H $(1994)e ¥FF vgw A FFI AW
o 4AE Aol Qlojd ¥R Fo HigYl A ¥¥eR 3IFW
e Tasttx Ao



Hawkins(1989)& <ae AAS-d wistd A% #3F& F3(0.81d
Lllem), i dREFLS o WAL (89 76.8cm?) JUALEE
AMS7E o EdZ A

25(1990)& ARz FFL M4E 34, FE$E 24, YgF2E
23018k 3, RIL(1982) oleic acid®} stearic acid®] H]go] =
45 £329 Hrie Eopita SYth

oE  WE1992)e dE dzF uS$(609.7kg) WAL 1
2cmets FHPL HBE (191 T2 JF  AASY 24MY9AA
(547kg) 9] AzFE& 200832 st

Marshall §(1985)2 s#lolx=, YA, Adg, B 292 AR
T & FE0A ANEZE KAFFAM ozt uA FEui Y
=2
Hironaka §(1979)2 AAM$A SFAE FAFEE 98 IS
oW low-high77F wiHZ2 GHAol AY HWIZ high-high?7t AG ¥
on FX9L low-hight7} AlYd EF medium-medium?7t AY o
o ZUYALEE low-high?#7F A4 &3 high-high?7F AY Wsitkx
3t
Price 5(1984)& I olux](11.6M] /kg) At&7F A o= (8.9M] /kg)
2o eiFHR2 ddFe] o Hi 2uAdEE 42 F94Agz s
Gregory 5(1983)2 AAM$o wiHFTo] Fi9 WMFZZHTG YA
HEol Awgrgol 4238 oI ¥R, Huerta S(19DE AW
=9 FAWEFS AMLE Fi2EY 33 Eda ddy.

Jones # Marchello(1983)& Mol & &7t Yol FTolAY Fe
AT EAFY ATl 4TI wted oAL AWzy Axzy
B W&sHe glycerolo] Mol & Ayt Aol FolAY FHe i



g o ®7 WEoFS At

Chow %(1989)2 Fae AAMASEYG =AFol o Wiy A F

Ae © $3X WIAFYS dHyL §f Hoey AMSE FiEG 23
23 &Aol o F3 {dol ¢ A3
= KU L2 8

Worrell 5(1987)2 F4&E 70kgelv 230kg™ AHME A71W AAME

A7A e Ay 320kg olFl AAE A Ao ¥FdY 2UAYE
b 493 B0z sNE $iE 2UAEEZL A ¥dz gk
TE(1974)& wWFFZF AwdFs

o 14709

Agigon olgHol © F

Agage 12493714 *
o]l ¥REHE JIEEFHoR F7l87)
A AEFHoz F/RIYI FAG.

g 5(1991) &

N ase

Al&ste] 24704 ®@ 7

22 B3 Ad$e 99d 7 2F9 TPyl
BF PNLRE WAL} BE HAslelm A

A%
BAARE w7 2& FAAHT s,



N5 8 B

L A A

¥ F4E EZHE AIAY AT HEY
O WA F98HE W ¥4 HERBES v T&
ANSRED 393 Eden AAfdMe AL HEgd A FET
o & A7t AN

fEHRES $271 AMSED HSAYT X ARHAT ¥
o AALFeAME AALS ¥Egn A FEZdE AEFY dvEd
A FFol oA ABAHAFE dTY dozeud & Aozt UM
o

fREe Fart AALd Hgd HEAIT FL AREE] A
B3 FRAX 53] ¥KF/FEEe o FRHEA el Wk AMST
dre A HEgwl A FELA AgAEN 2 Ao)7b AT

2. QXA

de F42E AAE AIAY AEFY vEHY A FEE 8THER
o WA F4dE | ¢ ¥HFY vegd A ¥ AF 300ke
e 32.81+850ug /Xl 420kgWle FhE 30.93+5.02ug / EOINL
ANSTAME 25.95~35.14ug / E2A Al F9 HER A $£Fo] 9o
AW e ¥HFY vgw A ¥z dojHd AF 520kgwe

&t AMSZHE & Rzt A2y AASS HET A FED

&



€ AEFY HER A FFc] HolAW ¥HFY vwgd A $I3:
gojAth AF 600kgde Fa% AMLRAE & Aoyt fNneu
AASTFANE 10.35~30.28ug / ZEA A& F9 Hlgul A $Fo] Ho
AW ¢ I35 vgw A dF= oty goHd.

9 dHFY vEY E §FS AF 300kguWs 294.98+133.7ug/ &
oo 420kgWie 445.90~699.11ug / E2AN FirEUE AALI ¥F
9 Hgd E @I ¢ EIL AASTAME AEZFY uwgw A
o] Wolxw HYF9 W E FFE ol AF 520ked
© F&7F AXASED ¥3FY vgY E #¥ol o 32 AMST
drae AtEFe HElEl A o] ol ¥AF uegw E §F
E dorplth. AF 600kgWle 4t AMSEY ¥H ¢gwl E O
Fol FUL AATAIME AEFY HER A FFo] dolxE ¥
HZo vigy E FF= oz

& F4aE AdE ANAY AEFY vEY A FEE LT7FR
O WA F48AE o ¥ FHYF cholesterold} triglyceride FF
< F2d AASZde F Aot AU AAMSFAME ARFY
Hlglyl A o] Wod #HF9 cholesterold} triglyceride AL
713tk 28y Ca, P, Na, K, Cl ¥ =783 g YAHEE
< F&9 AARTY AEFY HgW A $F s & G0

3. Auat =4

dE F2E EHE AAAY AEFY wEY A $3& a7FR
o WA Feldde W @S WREMTS W zH4e 2d 42



9} AMS$7ZH= linoleic acid$} arachidonic acide 447F AAS$d
Hl&le] A3 EUF palmitic acid, palmitoleic acid$} oleic acide
AAS7E #2RT AP w34

AXS vgRl A FEZdE AIERFY HER A £Fo] HoAFLE
Wl H A3 9 oleic acid o) ZF71skh

T+ KTEWBTY E® =8¢ 2Y Fa9 AN$ZIME pal-
mitic acide F27F AALRGD 47 BRI AHLYG vgw A £
Eole stearic acide A& F9 HlEll A F£Fe] W& wst AA
FHEY @t

4. =AEA

# FAE EBE AAAY A2FY wgw A $2L 2 F
Astle W B9 BESERA NAE JE B 2% AML
e WRESH UUAL $2uh AASERD o W3 A% SA:
ANS7E SaETG o FASY ARSMS $29% AMLD ol
AN, HARBEE AA97E a8 o B2 APARE  F40)
ANLET o FAoln WEBRES 4£iE F2 3EFoAY AMS
£ #2 1570

AMSS HEE A SEpee AN ¥Fe AEFY vgw A
3ol WlI4E o TAYHLH wFRE vudd $ISFE A
239 dwgE A £Fo AsA olAW FolAt. mAKGEE vl
Bel 60-30%77t AY w3 AYAe AEFY WU A $3o
4I5S o WA HYT SASFS AT wew 60-30%77
B ozt feu wWEE 4020%T7E Yt
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