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SUMMARY

1. Background and Objectives

There have been many changes in Korean beef industry since UR
negotiation in 1994. Holstein calves dramatically depreciated in livestock
market from 1996 for free trade of beef. In results many of Holstein beef
farmers threw up their business and the dairy farmesr who depend their
income on calf sale were suffered from considerable economic losses.

A point of in time, therefore, we need some other type of dairy beef
system, which.is differentiated from general beef in meat quality and taste.

Veal production is common practices in western countries, especially in
America and EU, with higher meat price than normal beef. But there has
never been produced veal in Korea, only small amount of veal meat is
imported for hotel restaurant consumption. Therefore veal production is a
new way to break through a difficult situation in the Korean beef industry.

The objectives of this study were to 1) develop model of Korean veal
meat production, 2) compare carcass traits and meat characteristics, 4) test

palatability of veal meat and 5) estimate economy of veal production.

2. Summarized Results

—17 —



A. First Year :
Effects of feeding methods and level of milk replacer on fattening perform-

ance and on carcass trait and characteristics of Holstein calves (Exp. 1)

This study was conducted to screen proper way and amounts to feed
milk replacer in veal production. A total 24 Holstein calves were assigned
for 4 treatments. Each 6 Holstein calves were allotted treatment A (Full
amount of liquid type milk replacer only), B (Half amounts of liquid type
milk repacer and free access of concentrate), C(100kg solid type milk replacer
and free access of concentrate) and D(50kg solid type milk replacer and free
access of concentrate).

Calves were slaughtered at two stage of body weight 200kg and 300kg,
and compared with the trait of carcass, characteristics of chemical and
physical analysis, and sensory panel attributes. The results obtained are

summarized as follows.

1) Although treatment B which was simultaneous provided with liquid type
milk replacer and concentrate was largest in daily gain, there were no
significant difference among treatment A, C and D meaning the possibility to
use solid type milk replacer after two weeks age of calves. Feeding amounts

of milk replacer had little effects on fattening of calves.

2) Feeding management did not affect carcass composition and chemical
analysis of meat. But when compared to adult Holstein meat, veal was
slightly higher in protein and markedly lower in fat content.

— 18 —



3) Cholesterol content did not significantly differ by feeding management, but
by  body weight. Adult Holstein meat was highest following 300kg and

200kg. Veal contained 68.8% less cholesterol than adult Holstein.

4) Collagen content was higher in Round meat than Loin meat, but milk

replacer type and level had no influences on numerical value of collagen.

5) Treatment A was higher in SFA/UFA ratio than other treatments in fatty
acid composition, and especially high in EPA and DHA content. Veal
showed much greater SFA/UFA ratio than adult Holstein and lower rate of
oleic acid. There were no significant differences in amino acid content by

feeding and body weight.

6) Meat color had no marked trends among treatments but had large
differences among body weight. Lightness and yellowness were much higher

at 200kg than 300kg or adult Holstein in both Loin and Round meat.

7) Myofibril fragmentation rate (MFR), pH and WHC did not differ by

feeding scheme, region of meat and body weight.

8) In the results of sensory panel test of 300kg Loin, meat colors A and B
treatments were significantly higher score than C and D {p<0.05). Tenderness
was highest (p<0.05) at B and C followed D and A. Total palatability score

of B was markedly higher (p<0.05) than other treatment groups. However

—19 —



there were no consistent tendencies among feed regimen and body weight.
Veal resulted higher score in tenderness, milky flavor and total preference,

and lower or similar in meat color than adult Holstein meat .

B. Second Year :

Effects of type and feeding level of roughage on fattening performance and

on carcass trait and characteristics of Holstein calves

Several experiments were carried out to determine the effect of type and
feeding level of roughage on fattening performance, carcass characteristics and
palatability trait of veal calves. Two types and two levels of feeding
roughage were treated. A total 24 Holstein calves were assigned for 4
treatments. Each 4 Holstein calves were allotted treatment A (Full feeding of
alfalfa hay), B (Half amounts of alfalfa hay that of A), C (Full amount of
corn cobs in concentrate) and D (Half of corn cobs of C). All treatment
groups free accessed to concentrate for whole period, and fed milk replacer
for 12 weeks (60kg per each calf).

Calves were slaughtered at two stage of body weight 200kg and 300kg,
and compared with the trait of carcass, characteristics of chemical and
physical analysis, and sensory panel attributes. The results obtained are

summarized as follows.

1) Roughage type and feeding level had no effects on feed intake and

— 20—



average daily gain. Using by-products such as corn cobs into concentrate

decreased total roughage consumption.

2) The difference of roughage regimen did not affect carcass composition. In
the chemical composition, protein content of Loin meat was higher at
300kg-body weight than 200kg-body weight but no same tendency appeared
in Round meat. Veal had slightly higher protein and markedly lower fat

content. Similar results were observed in Exp. 1.

3) All feed treatments had no effects on cholesterol content. But bigger body
weight calves had more cholesterol content. In view of collagen, Round
meat contained greater collagen than Loin at 200kg-body weight. On the
contrary, collagen amount of 300kg body wéight calves was higher in Loin

meat than that of Round meat.

4) There were no significant differences in fatty acid composition of Loin and
Round adipose tissue with feeding management. @ EPA and DHA were

detected only in veal, and the higher body weight showed the less DHA.

5) Amino acids contents of muscle were not significantly changed by

roughage type and feeding level, region of meat and body weight of calves.

6) Meat color had no marked trends among treatments but had large
differences among body weight. Lightness was much higher at 200kg than

300kg or adult Holstein in both Loin and Round meat. On the other hand,



redness and yellowness increased by body weight increased.

7) pH and MFR were not significantly differed by feeding scheme, region of
meat and body weight. WHC at 300kg was higher than 200kg-body weight

in Loin and Round region.

8) Meat color of A and C were significantly higher (p<0.05) than C and D.
Milky

flavor was lowest (p<0.05) in treatment D. But total palatability score among
treatments did not differ. Veal scored higher in tenderness, milky flavor and
total preference than adult Holstein meat, and lower in meat color. However

the trends were somewhat differed by body weight.

C. Economy of veal production in the Korea

The economic propriety of veal production was estimated with results of
this' study. Concentrate consumption and feed cost for veal were 36% and
85%, respéctively, of normal beef cattle production. Total production cost of
veal was 52% and 79% of Hanwoo and Holstein beef. On the contrary, the
income of veal calves was 69% and 124% respectively. In the results, the net
income increased to 119% and 457% compare to Hanwoo and Holstein beef.
In conclusion, veal production would be successful business in Korea if meat

price of veal were built up to 25% higher than that of normal Hanwoo meat.
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A2d Az L W

1. 3AEE
Aol ZTAH FolAE ZTAEIAFE FHolxZ A EgrF 1F
dolf o] FolAE FHEE EAA AZY FolAsAHoz2RH

Fodsten, AF2 36745kg f &l ATt

2. A EZL

AYAEEAEAL AL H(FALE £44 23)

3.A 97z
1997 109289 2 e 19989 9¥€30¢ 72 11744 A A3 L

on, Folx =UF 5¢dA2 £AJ%e=z st

LA aA

e hel Folwwol me ALUER FoiTH LHUER B
Ao 278 UL, h8Re FATl meh A4y R Foi P
= 712E% Hoh 200kgg el 7 (AX 2] )2k 100kgF ol 7 (BA 2] ) 2
72 Urdenm, RGeS FAFE 100kgF ol (CH T
S0kgF ol (DA 2 T)8 272 kel F44 AP urdc
(Table 1.). 2 Ael78 6542 Sojx§ VAR WA o] 20
293 30790l 27 354 astd Agol OE =ARY 24

of o]&stalct.



Table 1. Experimental design

Treatment
Item
A B C D
Milk replacer consumption, kg 200 100 100 50
Type of milK replacer Liquid Liquid Solid Sélid
Initiation of concentrate, week 21 2 2 2
Initiation of roughage, week 21 9 9 9
Slaughtering, week
1st 20 20 20 20
2na 30 30 30 30
Replication 6 6 6 6

5.8 A

ANEE FFARY vli?“o“ &R, FFAE W AR 3
3ty M E2 Table 2% 3o UELW vl 9} %_H:}A.

FFMNEE &R Yol wa wFARIZN BFAR2Y 2F
éi Urgoen Atgy 2oyl 3 SdsA wigsidoy

AU 422 42 Yach ZARE oI FUARAXE 23

o4 ALAR, hESE (R)mA AlofH Tojste folA & o
48 7Uste Aol Agstdr}. Ywdew A gl ol &
S0l 8 TIRRE BH8 K4S AotA Zojslt RozA ue

230l ofutt. metd tgRe U E} Aoz G
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Table 2. Composition of the experimental diets(x)

Ingredient Diet 1 Diet2
Milk replacer 30.00 -
Soybean meal ﬁehulled 16.00 17.95
Corn flaked 10.00 17.25
Wheat 6.93 15.00
Wheat mill run 10.48 20.00
Corn gluten feed 10.00 10.00
Soybean E#truded 5.00 5.00
Cottonseed meal 5.00 5.00
Molasses 3.00 6.00
Tallow 1.00 1.00
Limestone 2.18 2.05
Salt 0.26 0.60
Mineral premix'’ 0.10 0.10
Vitamin premix"’ 0.05 0.05

Y Contains the followings in kg : Vit. A, 3,200,000 IU: Vit. Ds,

640,000IU; Vit. E, 1,000IU: I, 300mg: Zn, 20,000mg: Fe, 2,000mg: Cu,
300mg; Co, 50mg: Mg, 2,000mg. NaHCOz, 7,000mg.



Table 3. Chemical composition of experimental diets

Item " Diet 1 Diet 2 Milk replacer Alfalfa hay
Crude protein, » DM 22.56 22.40 23.20 19.13
Ether extract,% DM 4 .88 6.74 10.98 2.54
Crude fiber,% DM 5.74 5.02 2.22 28.35
Crude ash,% DM 7.86 7.86 7.70 9.14
Calcium, ¥ DM 1.33 1.28 1.04 1.63
Phosphorus, ¥ DM 0.72 0.65 0.91 0.28
ME, Kcal/kg DM 3734 3412 3594 2990
Table 4. Feeding schedule of experiment 1
Treatment
Item
A B C D
Milk Full feedingl|Half of Trt.
For 2 wk For 2 wk
Replacer for 20 wk A
Concentrate Full feeding|Half of Trt.
None None
1 for 20 wk C
Concentrate | Ad libitum | Ad libitum | Ad libitum | Ad libitum
2 from 21 wk | from start | from start | from start

Limited from|Limited from|Limited from|Limited from
Alfalfa hay

9 to 30 wk [ 9 to 30 wk |9 to 30 wk | 9 to 30 wk
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Scene of calf cage and calves in the cage
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Table 5. Effects of feeding management on fattening of veal calves(Exp.1)

Treatment
Item
A B C D
Body weight, kg
Initial 38.3+1.9 40.321.7 37.3:2.5 39.5+2.6
20WK 149.1+10.4° 186.3:23.8° 133.8+16.2° 141 2425 2°
258.0+39.0° 293.3+23.5° 252.7:19.7° 250.0+21.2°

30wk

Body weight gain, Kg/day/head

Initial to 20week  0.79+0.10°  1.04:0.17" 0.69:0.07° 0.73+0.06°

20 to 30week 1.2840.44°>  1.11:+0.01b" 1.46:0.25° 1.59:0 06°
0.95:0.11° 0.97:0.14°

Initial to 30week  0.98+0.19°  1.11:0. 11°

the same row are significantly

“» Means with different letters in

different(p<0.05)
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Table 6. Effects of feeding management on feed consumption of veal

calves(Exp.1)

Treatment
Item
A B c D

Milk replacer consumption,

kg DM/head 249.3:8.87" 103.5:1.81° 96.4:10.41° 47.2:6.75°
Concentrate consumption, kg DM/head

Initial to 20week - 222.9113.85° 101.6+9.98° 176.5+11.92°

20 to 30week 372.7 412.0 376.6 382.0
Roughage consumption, Kg DM/head

Initial to 20week - 23.4+0.70 23.7+0.52 23.4+0.73

20 to 30week 39.4 40.4 38.2 39.3

Dry matter consumption, kg DM/head

Initial to 20week  249.3:8.87° 349.8+14.48° 224.6:19.40° 247.1:15.66°

20 to 30week 412.1 -452.4 414.8 421.9

abL o Means with different letters in the same row are significantly

different(p<0.05)

%ol au #E=H= &R F2o| stol At oz Fotxe] w

&5 do] AstH o 71U Aolet AEHCH.
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Fig. 5. Daily ME intake of Holstein veal calves from initial to
30 week
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WilsonE (1997)o o] 3}, 82652 veal calvesd] AHF & F7
Hg ZAg A3 2, 8 W 165FzgolAM zzb 531, 101.0 %
187.9kgel o2 Hugch o EY AFEFY Ade 2 AEA
of #lste] ttd ¥S
Al BFAZo] 50.3kgo 2 EAYPolAN ALH FopA Rt HAU F
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(1997)8] A BolM = 072058 71x1 2] F A o] 151kge] 3L, 20726F
3 7tz &) Z A ako] 55kg, 0~26F A o] 205kgel et H st &



AEANECL WA 5 FATS UYR oy o Ade FAW
Fobx A JHAIAl A FO] 45.8kg0 2 2 AlYol AHRH Sopx B

th o 6kgB = Zirl.

ru’.

H Johnson% (1992)2 th&F g Fo4 T th& 7 5F

BEE BAste] FAY FolA 18549 A Fo] 144.8kg U 14lkg
o

r l

oo, 713F AL Z7 0.86 ¢ 0.83kgol gt oy A
2 AEY Ao vimstAY tha @2 Aoln, o T4
H Folx g AAA MFL 2z 37.5 W 36.6kgo] P},

gt Dijkstra®s (1988)2 Dijkstra%s(1990)o] ztzt o 3437
W 2657 APeAAM HERAUE FoAsts RET HFAE

A FAste Zol FotxY FA HH wEctn RIY A

>

& 2 ANYY Ay YAV, 2Py TZ2L Tariad TEol g
T ddaE Rae AR ABE AYY ASBY S
4 22 REL A Aol @ 4% QomE ThE ute AR
o2 wmstrlols o gol ot Ao Apalolt.

olate] AT B ul Folx Aol QolH FN W FTANFL
A AFol aA HSH0, ZA Yol LHVE Tojste
AETHE A8 SFARE S0l BAsts o WA HHA

de o 4 Atk

2 dTE $otAVE HUTel Aol WY hgRY Fo
oA%e THII AAstel WA FFNF 40kgh 2l

— 46 —



o FATd 44olA 2457 B A@el gAPALH, dEF F
outye Az nwe 2AXNAL, 7 g FAPuUE 27
+29 U&F FARE ANATY. $oixY =HLS AFHE 20
793 30520l E st NUERT 27 3FTHE EH3AC

2 7o ARE g thet ot

Lol & Folselel ol Aaig9e 47 28084 3
Aol ulstod ZAM7 Cha wWE Ao2 Uegoy =3y zols
ool A Zlolfol 3 2W &% FTAssAol BAHY
o

gS Folmol UY AME Y &IVE Felse RET
L oOgRY SFASE FAAA Foist: ol FAMI WA w

& e = uyepyict.

rr

g S Foiwd L FoiTol Uy B AP Y FEL A4
Heget 5FARE HBRAHA Fosts Aol Folx ¥ SE
dof 71y Aude Aoz Ueigon, g&se FANTES A

F 15%% ool 49Y Ao vt



S OFA[ 217

Al 3&

=

A

14

G

\MO

s
Mo

EMF% AR

VI

i

F oA a1 7]

ot

=
=

utet A = = A

3Bt A

ol
=

=3

(Dijstra%s,b1990),

)

(Huerta-Leidenz, 1996).

I

o g

e

At
)

71 228 7}

_~

] 3

FotA 7)ol

a2t M2 ot}

Felwat Fogelol

ol & £ 9]

)

Tuj

Y
™
o
N
ol

%0

ujr

21
=

[o]
=

= 53t

300kgLi &l ) ol

AHRY =&

g e

F ot =l a7l

=
j .

pd|
=

A B LA AA AT,

|1

e
o

il
3

] =

A 24 .

— 48 —



1. 2

Exxo] AAFE FHNAR =AY F PIAA A2, U F,
ES AL 5 SAHRAE YAFAZ 71T ¥R UElY =

Ag == AKEL AAsdu. &S AT F AN EHE

r
ﬂ
oX,
Jo
w8
X,
f
2
ok
oX,
o
o
rlo
o,
fo
-
Y
1o
ok,
2
ofn
k3
o
il
H
>,

b= 2A

slstal o] 23t 48 F5H 2 AOAC official wet chemisfr’y
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rz=a9 oz naea =L S A F HGGIFY 4

=
W3 105C ovenold AZAA B EYIHES stk A2

o

He] 2 AZ T Zue] Ho|B 48 Lo AustATt.
il 2l Fae Kjeldahle] Y E vl® 2= HAz2H Kjeltec
System (Tecator)& A£3haicth. Kjeldahly & A ZE U +¢ PR\
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7} bl A ¥ steamo] ZlE AW, L3fE o oW No| mlA o=
Z& 0.IN HCI1Z A A3},

AAZFE Y3 HLgH ANEE AT F SoxhletFH F o
ethyl ether& R i siphon@o] AEE Y2 F &3lA 714 sic).
12212t B2 F£3 wo] 2250 U BEYL AL st A4t

3t gl Tt

2 32 AEE =7l Y2 550C 33tEoA A
FHES S I ¥LE o

. ZH2HE Y

Za2el &4 B F> Fentonzt Sim(1991)) Ufel uwhet P
st A& £ 37 0.5, @& 0.3g0)] Hydrolysis solution 10
mf (95% Ethanol : 33% KOH = 94 : 6, v/v)3} Internal standard(5
a -cholestane, sigma C-8003) 1.25m¢& & 7}I3le] 60C<e water

bathol A &zt A 1A% F¢ A ZHct. I F water 10me &}

it

=2
bl

HEE& 33 WEI 22 hexane &M E& NaSOzo A ¥ AL

hexane 5m¢& 7}t #H H L& F 1 000rpmoll M 1087 ¢

lul

{Sorall RC-5B, Dupont Co, U,S.A) 3}y Hexane £ 34
7} £~ 2} evaporator® Al&3le H A3 HFAF F crlA] hexane

0.20¢% 7kstod &3] ¥ 148 23te] GCol injection steTh. o

wje] GC BN zZZAL Table 72} Zrt}.
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Table 7. GC conditions for cholesterol analysis

Instrument Hewlett Packard 6890
Supelco SE-30
Column
(30m, 0.25mm ID, 0.25/m film)
Oven 280TC
Temperature Injector 270C
Detector 280T
Carrier gas Helium gas

ARU 247 ¥W A3 2w el SolQihydroxy-
prolinedaf g sl A7t g4 ZeA¢FE AAstArt Hydro-
xyproline && ZAd 2 574 AzY 1712 E 0.05g0] 3ml HCIZ
g2 110C dryiné ovenoll A 24A17y E3&sto] 50ml volumetric
flask® A2 F Aystd ZAFsAct. o 0. 3wmlof
isopropanol 0.6ml& ¥ ¥ Atz &NM(7% w/v, chlioramine T

0.25M sodium acetate, 0.13M trisodium citrate, 0.03M citric

acid, 0.3% isopropanol 1 : 4)& 0.3n1 7}38ta A2oH 487

wbx] A1 71 F Ehrlicher] ©¥(0.67% p-Dimethylamino-benzaldehyde,
60% perchl- oric acid : Isopropanol = 3 : 13) 4ml& ¥ 3 60T
o 4 2587 w7l 5] WzZdle] 558nmollM FHE=E FHSHA

Tl & FepA e chg A4 Alo] st A,

w

Total collagen(mg/g meat) = {(hydroxyproline ug X &4 Hj

£)/1000} = 7.25
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2f. = At

Alge] = wtat z24e B Azl Lepagedt Roy(1986)2] =#
o 2]38] methylation3t ¥ Gas ChromatographyE& o] &3t ol A
tt. & A& 0.5go] Methanol : Benzene(4:1, v/v) 2ml 8} Acetyl
chloride 2004 & 7}3t3 teflon Ho|Z 5& &3l utg 2 3
UE AT AefolA 100C2  Heating block (DB 28125,
Barnstead/Thermolyne, LA 52001, U.S.A)oll 23] 142 H¢ 71
st A 2o wWuldk ¥ Hexane 1ml 2} 6% Potassium carbonate
5méE 7}3to vortexingdlil 3,000rpmollA] 158 7 ¢ A B g (Sorval
RC-5B, Dupont Co., U.S.A)stQith. £e8 K- 148 23t
Gas chromatography{GC)e] FUd3dlo] 2 wiat A& BEMstact. 6C

o) B8 zAEL otz Table 83 T}, -

Table 8. GC conditions for fatty acid analysis

Instrument Hewlett Packard 6890

SEPEL COWAX™ 10
Column i

(60m, 0.32 ID, 0.25m film thickness)
Oven initial 170C
Oven final 225TC

Temperature . .
Injector 230TC
Detector 235C

Carrier gas Helium gas

olmj = 4t B (A A, Handbook, 1987)2 A& 0.3g& 6N HC1E
At I} B8 tl& PITC(phenylisothiocyanate) S E XA eto g

— 52—



=

g7 HFAS Mt} HPLC(JASCO 07370)o] 3¢ 8o
AL slden I HFL I ok AR
]

2% WREAZ g 10Tl 2442 A5 R, 2o

gradient ®¥ o

Mo

=
0.3gS ampuleo] 3| 2| 3]A 6N-HCl- 15m¢& 7}38t5L N, gasZ

y—

Z+Al 71 ¥ 50m¢ volumetric flaskoll HPLC grade?] FH & o] &3}
o #HEL£AFL 50mE At o ImE S| 0.45m
Millex-HV filter2 o3& clg EEERN ANEE Z7 20uH
A2 T2 sample tubeo] 3|3t t}-& workstationold $AF AZX

e 7} amino acid’t 2.5umol/mt ¥FH A& A

s
=
gstdct. AHARE 91 Al %2 Methanol:H0:Triethylamine =

2:2:1(v/v) M @2 BHUSGED oFA AzY MAZ AFe ME
Edo] 304% Yo sEA EESE rtld reaction vialZ
workstationo] %23l &ds ARAZAct. fFEA NS 93

A PITC %A A 2F(MeOH:H;0:TEA:PITC

1]
N
—
-
-
<
~
<
w
(=]
kS
i

7} sample tubeo] Wol 427 4L F A2olA 2087 WA T
& @As F=A 7 F thA Methanol 30sE 7t3tz Az A =8
gt ol et ol M EEEAN MEE 22 diluent 100uL0]

A & HPLCdp 2044 injectiondlo} ofm:=4t& A& 3stad

o AAS peak area@ A Tt 2 2W L Table 99 2



HPLC conditions for amino acid

Table 9.

Instrument Jasco HPLC System
PICO-Tag column

Column )

(3.9mm X 150mm, 4/m)
Wavelengths 254nm
Temperature 40C
1.0cm/min

Chart speed

A: 0.14M sodium acetate trihydrate

0.05% triethylamine
Mobile phase pH 6.4 with phosphoric acid
1 £ HPLC grade water

B : 60% acetonitrile

7. &
zAstgdn. AEx

\o
N\

HL F(1988)5 2 wrHof 23

%4 o)

21E Hutdt Z2x] MAA(color difference meter, Model No

r0|

6001V, Yasuda seika Co., Japan)E A} &3] 1074 ol4re] B39
g zgstel WFAE Ushddch  olm EZMBE L-g9.2,

a=0,921, b=0.78% 3} cl.



ch. £H3S

Etlinger 52 W¥o] ulgl 282 5u)ako] PRB(pyrophosphate
relaxing buffer)& 7}8}o] blade type homogenizer®@ 5,000 rpm,
A3 & 43 A E3L

of 2YHRE zAsU. LMY 2WHEL Takahashi 5

rr

122y FA332 1,000 g, 1087 QA &g s

o] ol wet 2 YR 50070 ol E Mol oF 2H £ 47

g, R4
Bad FHo dolAMe 7 (1991) 2 ol 4H(1989) 5o W
€ 8T dAdEeYel AEHAdE=Y F, utHT AR 1585 UH
e H AR MFol U= Hu gof A&t nAE st 70T
2] water bathollA 30& 2t 7143 F, 25T, 240x gofl A 1027
dEEstd §FY & &FHsdAct. ¥W ARy F 1 F2
H Ry

TUT AR O 5gF 105T S oA 164 AR
g

2 otzf el FAeol &) Fstalrvi(oled 44, 1994).

FF3tol Zt panelo] UAFSIA F¢ HINEF EFAYL F A4



o 4 ol &
* C2 RAY REANEY 4379 A¥AEI gd&UT

N
N

g ANRE UEI BEEANE} vasto WA ANE s
Z Uetd &ojol O3t FAA L.
il

* AEE WP Hrsd o=

A AEE BER dde ¥

7 2% RE
SRR | dvts] | 2R oF 7k o7t | o | vt | SRR
s (# ] (¢ el (&1, (o, X3 (Fch, (F1), (ol (Fu),
g Ak | e | e | ae, | T s, | s | sia | as,
e ereur, | eraut, [ etatel, | obsren | B | gaten | wete | ma | men,
R /b #eh) b #l) 1)) b b FLh)
i
2
Aj e
3
4
1
2
AL
3
4

Milky | 2
flavor 3

{l
N
=)
N
{3

S

¥ Addol gzstd FAAH ZATYUH

Fig 6. Question sheet of sensory panel test
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H5Z A ¥EFEL Fig. 59 ol F7 A MY, 3 Fo o
=(2 F=)et Fuh(Milky flavor) W 71T EE zAstdod 3
slof AA BNt SUH &L Zol T 30~40F ol thtel A4l
sttt A8 E 2olg FobA 7o} T2 FH F2EA HF
A7NE EEAMNEER 3to o Rv’i—*li% 7NER

A &9t B 2dko] 93 2] Rating scale® A= & st Hch.

A 34 4z 2 23

1z A3

1A dEo] A3 FAEI $olx e 2BAIE Table 107 ¥
O, 200ks SolA ) A9 A% A8 BRE we Ao u
ehton, wolg crE A& FLE0 RE Wkt BLE
Woh e LA 5 A0 uelch. -300kgZ e % obAl o A
L D77 A8e BEEo] waon, 200kgT FotA ot npHIA
= c7e ANRe} 8ol *& Aoz Uyt 1P FS
Awel wekol me w3 oW BAs gt U ol T Ael
2ol Atolo] EAA S5 AFHA Yt

&N
ok,
M
54
&
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Table 10. Effect of feeding management on carcass traits of

calves(kg)
Classified Live Dressed Retail Trimmed
] Treatment . Bone
weight weight carcass(%) meat(%) fat
A 159+7 91+4.9 61+3.8 22.6+0.%5 7.4%0.7
(57.3%£0.9) (39£0.7)
B 209*18 114%12 76+7.5 28.8%2.2 9.2%2.3
(54.6£1.7) (37£0.9)
200kg
C 181+15 94+7.0 64+5.7 23.5%0.% 6.8+0.8
(51.8%£2.0) (35%1.2)
D 208+22 110+11.6 77+10 27.1£1.0 6.1%0.8
(52.7+0.4) (37%+1.1)
A 274+t41 145+27.6 99%20.1 36.4%5.6 9.6*+4.9
(52.7x2.6) (36%x1.2)
3 292+12 156£7.2 108+6.2 36.0+2.0 11.9%+3.5
(53.3%+3.5) (37£2.9)
300kg
c 269*+14 141£7.2 94+£3.6 38.3*2.6 9.4%1.3
(52.4%1.3) (35%+1.3)
D 253*+27 143*19.4 9714153 32,2+3.3 14.5*1.6
(56.5+1.7) (38%1.8)
Sotr T4 Fe At E BN A Table 113 Y},
FotA 7l A2 B Jlo] usf Aol H HrjHes
8} ddo] 2 Zog A Qrt. oW AFAANGANE
4ol A A Awutol 4.8% sgol

dou Fotxl L7lof

A

A
A= A

M= 200kg3} 300kgoll A EE 1% oo U ¥Lsa

2= Uetukth.  200kg FolAld AN AL E FEHFO] JNH 2 Tl
\Q]IXE] ﬁaoko] ‘5%“8‘:’ 7)‘12; L}E]—‘;}:_Q_D:‘, B = itﬂi _,1!:_51__01 X—":ﬂ_
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e Aoz Usidrh AFE £EYSL goy
5o Waye] Mol olLe] R4EI Fof dWG uA £ Yo

3l o ArEITH 300kg dotx 542 AS Mz Fo] mE Aol s}

Fotx £E R YURE 24 ZAE Table 120] UEIHA
th, EA3 otz E FotA TIloME AWyggo] 1 F£E

2 s e oz Aasts o= eyttt 200kg 4 oA of

A ATE 2E2gwel % w1 AUYYE won wuY Yol
Ge ez yrigen, BRE £ $¥el F3 waam Aol

ul
AL

e 2o yeido., Y A3y FAH fA42 AR
Adut Z2AEIA S vAAE F£EL 200kg 300kgtl EF Fo}
A7 N d e Aoy FRY Aol ot ¥

U oxatgare dul ZAEAZo] 4ufoly ¥ RLE LERIWS
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U, Zd2dE

4o}z 1718 cholesterol %L X Table 133 Zr}.
200kg S o}x] S o)A BT cholesterol &ao] 7% yorem
Aol M 44,252 bR wA ustch. 300kg FotA TadAME
cholesterol®] ¥ ako] 200kg Fotxlol Rt &zt o A UEelW

3, A—?—PJ cholesterolo] 7}& gl ow DT cholesterol ¥ & 9]
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1 e &A uvetwch 22U Hea3dzd BAF fALE ABHA
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Table 11. Effect of feeding management on chemical composition

of Loin
Classified ‘
. Treatment Moisture,% Protein,x% Fat, % Ash, %
weight(Kg)

A 77.1+£0.3 20.6%0.4 1.0%£0.2  1.0%0.1

B 75.7+0.5 21.9%0.5 1.2%+0.2 1.0%+0.1

200Kkg c 76.810.4 21.0£0.3 1.0+0.1 1.0%+0.1

D 76.1+0.2 21.1%0.1 0.8+0.2 1.4%0.1

A 75.8+0.6 21.7%0.6 0.9%+0.1 1.1%0.1

B 75.7%1.3 21.7%0.6 1.1%X0.2 1.4£0.0

300kg c 76.9%1.1 20.8%1.2 1.0+0.3 1.1%0.1

D 76.1+£0.2 21.1%0.1 1.0%£0.2 1.4%0.1

Normal Holstein 75.9%+0.1 20.4%=0.1 4.8%0.1 1.1+0.0

Table 12. Effect of feeding management on chemical composition

of Round
Classified
Treatment Moisture,* Protein,% Fat, % Ash, %
weight(Kg)
A 76.8+0.8 20.8*1.0 1.3%0.2 1.0£0.1
B 75.7*x0.5 21.2x0.2 1.3*x0.2  1.1%0.0
200 c 76.1+£0.8 21.420.5 1.1+0.4 0.8%0.1
D 75.8%0.6 21.1%£0.3 0.7£0.2 1.4+0.2
A 76.3£1.0 21.6x0.7 1.1x0.5 1.1£0.0
B 76.3*0.7 20.3%x1.5 1.3*0.2 1.4%0.1
300 c 76.6+x1.2 21.2£1.0 1.2*0.5 1.0£0.1
D 75.8+0.6 21.1%*0.3 0.8%0.1 1.4+0.2
Normal Holstein 75.3+0.6 20.9+0.4 4.4%0.1 1.1£0.0
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3t Qo HElME Holx] 2719 cholesterol #ako] & A

Ojf

¢

SHAl H&E& B Fol FotAl ATl LuAEo] SFE MY #
a8 35l = cholesterol ZA7} donmg olgg Aol de AAH
thd o Hotx Ly AR ME AEFoE 2udE 4 e A
o2 Az HCE

TEAMNE  wERIAE AGfod  ulE FoprR] LI A
cholesterol®d gtaro] HAF ulotom 300kg FHotzr 7B}
200kg % otx] 31718 cholesterol® ¥ alo] Yo HFL Horh,
200kg S olA| oA = DF2 cholesterol #gko] J1A yglonr]
300kg & ot = D7 71& &L cholesterol #a& LelLf &

ooz Aerd BAY 44 g

He| +EE AHE o S DFJE thE A Fo w3

o ozt £3, $E A& R Zehw wHol tha wooy

o,
e
o
fo
N,
of
py
a
3
R
(o]

l& ot FeHod e SHRTE £
¥ A2=Z eyt 200kg FotA FolA BFE =AY A
Fol EURAE EFsR, SAH FEAAN BF ZHAW FIF
of "lste] xtol7t Qe AE & &+ Adrh

Ze2 H8E A 7o) polypeptide Atgol Zeojxd TEof AT,

a
o
3
o
4

2} A}4& 2 super-helix® o] 9o o] helix7t "Eo triple
-helix& o] &t}. Triple-helixe= ¢ &
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g =E o] collagen fibril® o] &3 o] fibril Z}toll cross-linkage7}

YA ¥ o] collagen fiber7} Q& o 2T},

Table 13. Effect of feeding management on cholestercl content

of Loin and Round(mg/100g meat)

Classified
] Treatment Loin Round
weight(Kg)
A 44.2+4.5 47.1t2.8
B 37.4+4.1 41.7+1.1
200
C 42.0+1.9 4. 6121
D 39.3%+0.7 39.7%+2.1
A 41.4%+3.2 43.4+2.4
B 46.9+4.7 46.6+5.4
300
C 45 1+2.5 43.91%6.3
D 52.6+7.0 49.6+1.6
Normal Holstein 73.6t8.5 70.0+5.2

olwf Z polypeptide chaing T4 st& otmit 39 oA
& o] hydroxyproline® 2 o] Fo|x a3 ZZ o] hydroxyproline
o] a3} L& collagendto] ¢ © 2 2 hydroxyprolined] ¥aS
% 3 3lo] collagend] ¥ NFF2=E A&Y £+ gt

dit oz FEo Uolg HZol wel Fepde fFol Eol

A3 w¥ ZepA fibril e cross-linkageZ}F WolA A I A <t
AL A iz A . oy VAL E APgAr B

Fxidd Hb, 200kg Fobzlol Hlsi 300kg FotAolA A Hez
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Table 14, Effect of feeding management on collagen content of

Loin and Round(mg/100g meat)

Classified
Treatment Loin Round
- weight(Kg)
200
A 1.85+0.3 2.24%0.1
B 1.72%0.2 1.95%+0.3
C 1.95%0.1 2.22%+0.3
D 2.02£0.3 2.03%£0.3
300
A 2.25%0.2 2.45%0.2
B 2.18%0.4 2.22%0.2
C 1.98%0.1 2.13%0.1
D 2.43%0.5 2.32%0.3

gt 2 At

ot mslel =W U MEdE ALALEAHEL Table 15,
Table 16, Table 17, Table 18¢] ulE}WR v}l Zc},

£otzal 7= Aol v} o] H(Table 10,Table 11),
o Eo] xygare] zmdol Qo oo del X3 A Yate]
of Hdoweg ddste Wk sZTol HYY A=
200kgZ Sotx S APy ZHES Hs) wasid BEHA R
A}, & UFA(unsaturated fatty acids)@ afo] & 3 I 3} x] 8} AH(SFA,
saturatéd fafty acids) ¢ ?—l’%ko.] gGe RS 2 4+ 9t ExX 3
Awa ZolME WA YA linoleic acid(18:206)2 T ol
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HAA 3 A %2 arachidonic acid(20:4w6)8 U= YT AT

o] Z% EEHAYAY ol 7tF wof EXHX

o
r)'
i)
H
o
.

'~

BHabe] W] & (UFA/SFA)e] 28 HeolAde ZAE&E & F 9l Fotx 2

N7 A ANFgH AEFLE o|8H £ ULE Bk, FEAAMAE
oz 7} 2] & linoleic acid$} arachidonic acid®] glako] =9k, A
T B EEZA YAtz A A vl & (UFA/SFA)o] 2& d 4
th.

Fotx 7} B A3t 300kgFol Helz o L HFAH EX

Bpz| ik 2p EepA pabe] v] & (UFA/SFA)2 H ¢ HET o 200ke

3kl EPA(Eicosa Pentaenoic Acid)®2} DHA(Docosa Hexaenoic

Acid)= A% BABASAANE SN $E BRoH AEHA @

2 024 st ¥ 20 ¥ Ze= AEAC.

4o}z 3712 olu At Z2A & Table 19, 120, 21, 220f UE}
3 Atz e $olA] Y 4 2

7] ztel ztolzt Helom Hotx m7j7lel HlAolAdE Aot v
%
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b
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acidel glutamine?] #IFE UEIUWEREZE Folx27]& 4ol vl

Z4gl ool Uy Ao ARHU}. EY FolA 79 alanine

Table 15. Effect of feeding management on fatty acid composi-

tion of Loin(%, 200kg BW )

Fatty acids Treatment Normal
A B c D Holstein
12:0 0.38 0.35 0.18 0.15 0.12
14:0 1.21 1.93 1.65 1.32 2.32
14:1 0.28 0.34 0.26 0.20 0.15
15:0 0.03 0.30 0.33 0.29 0.35
16:0 19.54 23.26 22.00 20.87 23.21
16:1w7 2.68 2.72 1.96 1.70 2.40
18:0 11.14 13.50A 15.75 15.34 16.92
18:1 w9 37.77 29.22 30.40 22.06 33.60
18:1 @7 5.20 4.83 3.52 3.94 6.47
18:2w6 12.95 16.01 15,81 23.67 10.03
18:3w3 0.53 0.67 0.75 0.92 0.20
2001wll 0.12 0.11 trace 0.04 0.00
20:3w9% 0.23 0.18 0.29 0.16 0.15
20:3w6 0.99 0.94 1.05 1.66 0.54
2014 w6 5.10 4.00 4.53 5.48 2.83
20:5w3 0.41 0.24 0.19 0.40 0.00
22:4 06 0.43 0.59 0.64 0.79 0.50
22:5®3 0.65 0.68 0.68 0.95 0.21
22:6 w3 0.35 0.13 trace trace 0.00
SFA 32.30 39.34 39.91 37.97 42.92
UFA 67.69 60. 66 60. 08 61.97 57.08

UFA/SFA 2.10 1.54 1.51 1.63 1.33

SFA : Saturated fatty acid, UFA : Unsaturated fatty acid
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Table 16. Effect of feeding management on fatty acid composi-

tion of Round(%, 200kg BW)

Fatty acids Treatment Normal
A B C D Holstein
12:0 0.52 0.50 0.26 0.31 0.12
14:0 1.24 1.97 1.33 1.24 2.32
14:1 0.31 0.37 0.24 0.21 0.15
15:0 0.03 0.31 0.29 0.29 0.35
16:0 19.86 23.09 21.10 19.83 23.21
16:1 07 2.69 2.63 1.93 1.63 2.40
18:0 10.24 12.91 14.76 14.71 16.92
18:1 9 36.43 28.06 27.71 22.37 33.60
18:1w7 5.20 4.93 3.67 3.86 6.47
18:2w6 13.80 16.59 18.25 24.52 10.03
18:303 0.55 0.71 0.82 0.87 0.20
20:1wll 0.06 trace trace 0.06 0.00
20:3w9 0.25 0.15 0.35 0.23 0.15
20:3 w6 1.09 1.12 1.32 1.78 0.54
20:4 w6 A5.73 4. 84 6.01 5.95 2.83
20:503 0.50 0.30 0.35 0.43 0.00
22:4 06 0.39 0.60 0.77 0.75 0.50
22:5w3 0.65 0.75 0.83 0.97 0.21
22:6 w3 0.43 0.19 trace trace 0.00
SFA 31.89 38.78 37.74 36.38 42.92
UFA 68.08 61.24 62.25 63.63 57.08
UFA/SFA 2.13 1.58 1.65 1.75 1.33

SFA : Saturated fatty acid, UFA : Unsaturated fatty acid
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Table 17. Effect of feeding management on fatty acid composi-

tion of Loin(%, 300kg BW )

Fatty acids Treatment Normal
' A B C D Holstein
12:0 0.33 0.07 0.17 0.38 0.12
14:0 1.35 1.98 1.76 | 1.44 2.32
14:1 0.17 0.41 0.24 0.10 0.15
15:0 0.30 0.37 0.36 0.20 0.35
16:0 19.93 22.38 22.44 21.65 23.21
16:1w7 1.81 2.54 2.00 1.87 2.40
18:0 17.51 16.60 17.71 16.64 16.92
18:1 w9% 26.79 30.37 30.27 23.60 33.60
18:1w7 3.02 3.08 2.63 4.78 6.47
18:2w6 18.72 14.68 15,09 20.00 10.03
18:3 w3 0.59 0.52 0.59 0.81 0.20
2011 @il 0.05 0.12 0.19 trace 0.00
20:3w9 0.14 0.17 0.17 trace 0.15
20:3w6 1.28 0.91 0.96 1.29 0.54
20:4 w6 6.03 4.40 3.79 5.20 2.83
20:5w3 0.33 0.25 0.28 0.12 0.00
22:4w6 0.69 0.48 0.50 0.94 0.50
22:5w3 0.88 0.65 0.76 0.99 0.21
22:6w3 0.08  trace 0.08 trace 0.00
SFA - 39.42 41.40 42,44 40.31 42.92
UFA 60.58 58.58 57.55 59.70 57.08
UFA/SFA 1.54 1.41 1.36 1.48 1.33

SFA : Saturated fatty acid, UFA : Unsaturated fatty acid
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Table 18. Effect of feeding management on fatty acid composi-

tion of Round(%, 300kg BW )

Fatty acids Treatment Normal
A B C D Holstein
12:0 0.48 0.22 0.16 0.52 0.12
14:0 1.28 1.7 1.51 1.80 2.32
14:1 0.22 0.36 0.22 0.32 0.15
15:0 0.28 0.35 0.34 0.33 0.35
16:0 19.97 21.45 21.65 22.26 23.21
16:1w7 1.83 2.38 1.87 2.14 2.40
18:0 15.37 15.96 16.11 16.45 16.92
18:1w5% 26.00 29.47 27.06 26.31 33.60
18:1w7 3.00 3.16 2.84 5.75 6.47
18:2w6 19,84 16.40 18.29 16.42 10.03
18:3w3 0.57 0.57 0.67 0.72 0.20
20:11wll 0.10 0.12 0.10 0.06 0.00
20:3w9 0.23 0.17 0.21 0.07 0.15
20:3w6 1.42 1.07 1.28 1.05 0.54
2014 wb 7.17 5.07 5.36 4.23 2.83
20:5w3 0.40 0.30 0.45 0.15 0.00
22:4wb 0.67 0.51 0.59 0.68 0.50
22:5w3 0.92 0.7t 1.06 0.76 0.21
22:6 w3 0.27 trace 0.24 trace 0.00
SFA 37.38 39.69 39.77 41.36 42.92
UFA 62. 64 60.29 60.24 58.66 57.08
UFA/SFA 1.68 1.52 . 1.81 1.42 1.33

SFA : Saturated fatty acid, UFA : Unsaturated fatty acid
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Table 19. Effect of feeding management on amino acid composi-

tion of Loin(200kg BW )

unit:mol %

Treatment Normal
Amino acids
A B C D Holstein
Cya 0.00 0.00 0.00 0.00 0.00
Asx 9.46 9.50 9.54 9.59 9.37
G1x 15.99 16.05 16.13 16. 04 14.68
Ser 4.78 4.80 4.44 4.48 4.37
Gly 8.27 7.87 7.86 7.44 7.88
His 3.87 4.13 3.07 3.17 3.59
Arg 5.05 4.9 5.03 5.17 5.0
Thr 5,11 5.07 5.18 5.24 5.33
Ala 9.23 9.01 9.53 9.44 8.79
Pro 4.44 4.54 4.72 4.70 4.78
Tyr 2.62 2.69 2.71 2.70 2.74
Val 5.98 6.02 5.98 6.07 6.19
Met 0.29 0.29 0.27 0.19 0.80
Ile 4.98 5,17 5.28 5.19 5.52
Leu 8.45 8.54 8.48 8.73 8.61
Phe 3.27 3.30 3.36 3.40 3.45
Trp 0.00 0.00 0.00 0.00 0.00
Lys 8.21 8.05 8.40 8.44 8.79
o] FLarFolAd Bl 2 Z¥E Htrt. W threonine
o a2 FHolxIolA Yttt $EAMHE= Fotx] LY Glx
o] 4 ¢ AU 22 Fx At
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Table 20. Effect of feeding management on amino acid composi-

tion of Round(200kg BW)

unit:mol%

Treatment Normal
Amino acids A 5 o 5 Holstein
Cya 0.00 0.00 0.00 0.00 0.00
Asx 9.26 9.45 9.29 9:40 9.37
Glx 15.90 16.08 15.60 15.60 15.18
Ser 3.76 4.76 4.90 4.73 4.50
Gly 7.79 8.35 8.75 7.95 8.11
His 3.51 3.14 3.91 3.19 3.36
Arg 4.95 5.13 5.20 5.12 5.13
Thr 4.51 4.99 5.01 5.09 5.25
Ala 9.51 9.52 9.40 9.27 8.95
Pro 5.07 4.70 4.80 4.68 511
Tyr 2.61 2.62 2.57 2.7 2.71
Val 6.11 5.89 5.73 6.04 6.01
Met 0.82 0.16 0.10 0.15 0.13
Ile 5.34 4.99 4.97 5.20 5.34
Leu 8.74 8.67 8.46 8.93 8.65
Phe 3.42 3.25 3.17 3.38 3.51
Trp 0.00 0.00 0.00 0.00 0.00
Lys 8.69 8.30 8.14 8.56 8.69
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Table 21. Effect of feeding management on amino acid composi-
tion of Loin(300kg BW )

unit:mol%

' Treatment : Normal
Amino acids . B o 0 Holstein
Cya 0.00 0.00 0.00 0.00 0.00
Asx 9.44 9.63 9.33 9.52 9.37
Glx 16.09 16.20 16.08 14.57 14.68
Ser 3.55 4.63 3.66 4.38 4.37
Gly 7.66 7.65 7.84 7.69 7.88
His 3.48 3.01 3.06 3.76 3.59
Arg 4.86 5.01 4.94 5.03 5.09
Thr 4.68 5.04 4.67 5.18 5.33
Ala 9.12 9.06 9.20 8.79 8.79
Pro 4.93 4.36 4.92 4.50 4.78
Tyr 2.75 2.1 2.67 2.73 2.74
Val 6.20 5.94 6.12 6.26 6.19
Met 1.09 0.87 1.53 1.19 0.80
Ile 5.44 5.24 5.41 5.51 5.52
Leu 8.76 8.82 8.74 8.77 8.61
Phe 3.39 3.34 3.36 3.42 3.45
Trp 0.00 0.00 0.00 0.00 0.00
Lys 8.55 8.48 8.47 8.68 8.79
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Table 22. Effect of feeding management on amino acid composi-
tion of Round( 300kg BW )

unit:mol%

Treatment Normal
Amino acids
A B C D Holstein
Cya 0.00 0.00 0.00 0.00 0.00
Asx 9.48 9.23 8.88 9.63 9.37
Glx 15,71 15.72 15.26 14.38 15.18
Ser 3.66 3.67 _ 3.69 4.42 4.50
Gly 7.90 8.41 8.64 8.20 8.11
His 3.40 3.30 3.22 3.68 3.36
Arg 5.12 5.40 5.27 5.10 5.13
Thr 4.69 4.66 4.54 5.18 5.25
Ala 9.74 9.10 10.14 8.93 8.95
Pro 4.52 5.16 5.43 4.81 51
Tyr 2.65 2.63 2.49 2.70 2,71
Val 6.26 6.08 5.96 6.32 6.01
Met 0.53 0.21 0.36 0.12 0.13
Ile 5.37 5.47 5.06 5.56 5.34
Leu 9.10 9.12 8.83 8.83 8.65
Phe 3.39 3.40 3.33 3.51 3.51
Trp 0.00 0.00 0.00 0.00 0.00
Lys 8.46 8.45 8.90 8.62 8.69
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Table 23. Effect of feeding management on meat color of Loin
(Standard : L=89, a=0.921, b=0.78)

Classified
i Treatment L a b

weight(Kg)

A 48.7%1.5 16.3+0.9 3.3+0.2

B 45.0+1.9 14.0%1.9 2.6+0.4

200 C 45.8+2.3 14.2%2.0 3.1+1.3

D 41.6+2.1 9.5%0.7 2.440.4

A 39.5+3.2 10.5%2.1 1.5+0.4

200 B 36.2+3.3 9.7+0.5 1.2+0.8

C 37.2+4.0 9.5+1.5 1.2+0.8

D 40.1£0.7 14.1+0.8 0.2+0.6

Normal Holstein 34.2+1.4  15.9+0.8 0.7+0.7

L ¢ Lightness, a : Redness, b : Yellowness

Table 24. Effect of feeding management on meat color of Round
(Standard : L=89, a=0.921, b=0.78)

Classified
Treatment L a b
weight(Kg)
A 47.4+3.0 15.5+1.1 2.8%1.1
200 B 42.3+1.3 15.2%0.9 2.7x0.5
C 41,1%3.4 13.1+1.8 1.6t1.1
D 40.6t3.2 12.0*+1.5 3.2%0.9
A 39.7%2.2 11.7%+1.3 1.7x0.3
300 B 37.2t4.5 12.4%1.1 2.6t1.7
C 37.9t3.6 . 11.1+1.4 1.6X0.8
D 40.8+0.6 15.3+0.6 1.5%1.5
Normal Holstein 33.3%1.7 18,.9+1.3 4.2%0.7

L : Lightness, a : Rednesé, b : Yellowness
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Table 25. Effect of feeding management on veal meat pH

Classified
. Treatment Loin Round
weight(Kg)
A 5.3%£0.1 5.3+0.1
B 5.3£0.0 5.3%0.1
200
c 5.7%£0.3 5.5%0.3
D 5.5%0.1 5.4+0.0
A 5.4+0.2 5.4+0.1
B 5.8+0.3 5.7%0.3
300
C 6.210.8 5.9+0.7
D 5.5%0.1 5.41+0.0
Normal Holstein _ 5.5%0.0 5.4%£0.0
TEY ZRAE 5AHI @A E FSo vdtd Folx] 317
o £@gol FAsA YT AT A SENME 200kg £
obAl uwhe} 300kg FolH EF £ £WHEE U W dE
7t 2ee BeiFdrt,
FotAl 719 A=It Lol udle 43t AL A Aol
€ Stu AR FEgy AVEANY BAZZNGT dE oA HA 7
TR0l ol 2 9oBE UF 2 2HHEL A g of 3}x

Ae7t AEH T

Az % Fuo dug NAE Rade ANBE AE, /Y
% Aol ostod ZA AT (Table 27). 300kg % o} 2
2 Adstne Holx 27 REolA HLo] ustel Hagol
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Table 26. Effect of feeding management on myofibril fragmen-

tation rate fo veal meat(%, [F] /[ X 1)

Classified
i Treatment Loin Round
weight(Kg)
A 51.8%5.2 51.3%2.4
B 46.9+1 .4 44 2%2.1
200
C 45.4+3.2 46.3%1.5
D 45.6*+0.8 45.5+2.1
A 46.3%1.6 47.4%1.2
B 45.1%3.7 45.5+t2.4
300
o 41.3*+1.9 45,.2%6.2
D 45 5%1.7 45.6%1.3
Normal Holstein 36.8+2.5 40.4+6.8

Fotxar e Heod, =£5MFEH T FA ZzEs Table 28,
29, 30 © 31o] UtElWl upe} zoh
200kgE Fotxlol A 718 M Hfo ula] 4% H2 e
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Table 27. Effect of feeding management on water holding

capacity(WHC) of veal meat(%)

Classified .
Treatment Loin Round
weight (Kg)
A 68.21X1.0 65.81+0.3
B 72.4+1.3 72.9%1.7
200
C 71.2%x2.9 72.1+3.7
D 71.6+3.5 72.93%2.3
A 72.5%2.2 74.7£0.5
B 73.613.2 73.2+t4.2
300
C 85.8%+11.2 83.4t8.1
D 71.6+3.3 72.9%0.3
Normal Holstein 75.241+5.1 77.02%1.8

dzo oA WAZ JRET Fopx 277 A AL

H 7t o o 200kg F ot A & 300kg $olRo ufE ol FHES
o2 L}ETh‘t}. T e o utE xolx o] 300kg AT 7}

<2t v B A= veid A& At AL
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Milky flavor: #Folx] Z7| 71 %Ect ¢ s FOoZ LEegry
o} 200kg 4 obxl o 300kg oAl Mg o]t AL vEiuix o

of 23 Aol wel milky flavor7} 201&Ex %S Byt

Table 28. Effect of feeding management on palatability of

veal meat(Loin, 200kg BW)

Treatment
Item Sex
A B c D

Male 4.1+1.6 4.5+1.7 4.7+1.5 3.6+2.0
Color Female 3.4+1.3 46+1.5 3.9+1.6 2.2+0.9

Mean 3.7+1.5° 4.5+1.6° 4.2*+16™ 2.8%+1.6°

Male 6.3+1.6 6.5%1.9 6.5+1.2 5.9+2.1
Tenderness Female 6.3*+2.2 6.7%t1.9 6.2%1.7 5.3+1.8

Mean 6.3+2.0® 6.6+1.8 6.3+1.5° 55+19°

Male 54+1.4 51%+1.5 55+1.4 56+1.6
Milky

Female 57X1.8 5.6X2.0 56+1.8 5.5+1.6
flavor

Mean 5.6+1.6° 5.4+1.8 55+1.6° 5.6t1.6°

Male 6.1+1.7 5.9%2.0 57+1.4 51+1.7
Total

Female 57*1.9 6.4+1.4 6.0*1.5 4.8+1.6
Score

Mean 59+1.8 6.2+1.7°7 5.9*+1.4" 49*+1.6°

abe

Means with different letters in the same row are significantly
different(p<0.05)

¥ BSAAE EFAR(S82E ¥92I) SHL vlase 9M

Rating scale®2 X A|E
E2¢Hd NI EoME 200kgF DT E AL E 27 ET
Zreln Uwsted dobx U AwzolA L AL F £
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Table 29, Effect of feeding management on palatability of

veal meat(Loin, 300kg BW)

Treatment
Item Sex
A B C D
Male 49+1.6 5.0x1.7 3.6x1.7 2.9+1.5
Color Female 4.6*1.5 6.1%+1.7 4.4+2.2 3.7%1.5

Mean 4.7+1.6® 5.6+1.8° 4.0+2.0° 3.3%+1.8°

Male 5.0%1.8 6.1+1.6 6.811.9 56+1.9
Tenderness Female 4.4+2 2 6.9+1.1 6.2t1.6 6.3+1.4

Mean 4.7x2.0° 6.5*1.4° 6.5+1.8° 59*x1.7°

Male 5.0%1.7 5.6+1.5 6.1+1.9 5.8%+1.9
Milky

Female 5.41+1.6 4.7+2.0 5.7%+1.9 57+1.7
flavor

Mean 5.2+1.6° 5.2%+1.6° 59*+1.9° 5 8+1.8°

Male 51+1.6 6.2+1.6 6.2%1.6 50+1.6
Total

Female 4.9+2.0 6.8+1.1 58x1.8 5.81+1.6
sScore

Mean 50+1.8 6.5+1.4° 6.0+1.8° 5.4+1 6°

abe

Means with different letters in the same row are significantly
different(p<0.05)
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Table 30. Effect of feeding management on palatability of

veal meat(Round, 200kg BW)

Treatment
Item Sex
A B o D
Male 4.21+1.7 3.8%1.4 3.7%x1.3 3.8+1.2
Color Female 5.0£2.0 4 5%£1.7 "3.9%1.6 4.2+1.7

Mean 4.6+1.9° 4.2+1.6% 3.8%1.5° 4.1%+1.5%

Male 6.8%+0.8 6.21+1.4 55%*1.9 5.5%2.1
Tenderness Female 6.1t1.8 5.8+1.8 5,.4+1.8 6.7t1.7

Mean 6.4*+1.5a 5.9%1.6" 5.4%+1.8° 6.2+2.0%

Male 5.94+1 .4 5.41+1.9 5.5+1.7 5.8+2.0
Milky .

Female 52*x2.2 4 8+1.8 50*f1.6 5.3xf1.8
flavor

Mean 5.5+1.9° 50+1.9° 52+1.6° 5.5+1.9°

Male 6.2%1.5 6.0f1.8 55+1.9 5.9+1.9
Total

Female 5.3*1.9 5.4+1.8 5.6+1.4 5.7+1.8
Score )

Mean 5.7+1.8° 5.7+1.8° 5.6+1.6° 5.8+1.8°

ab

Means with different letters in the same row are significantly
different(p<0.05) "
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Table 31. Effect of feeding management on palatability of

veal meat(Round, 300kg BW)

Treatment
Item Sex
A B C D
Male 5.3%1.6 51%+1.4 4.6%1.8 3.7+1.0
Color Female 53x1.4 5.1*+1.8 4.2+1.7 3.0+1.4

Mean 5.3+1.5° 5.1+1.6% 4.4+1.7° 3.4%1.2°

Male 5.6x1.2 7.0%£1.0 6.7X1.2 57%1.2
Tenderness Female 45+2.0 7.0+1.6 5.1+2.3 4.8+1.8

Mean 5.1+1.7° 7.0%+1.3° 59+1.9° 5.3+1.6

Male 6.0%£1.2 6.0+1.5 6.3+1.3 6.2+1.6
Milky

Female 5.7t1.3 53*1.8 5.0%x1.9 5.0f1.9
flavor

Mean 5.8+1.2° 5. 7+1.6° 57+x1.77 5.6%+1.8°

Male 59+1.3 6.5+0.9 6.8+0.7 6.0x1.4
Total

Female 5,5%1.8 7.1£0.9 4.9+1.7 4.8+1.7
Score

Mean 5.8+1.5° 6.8+1.0° 59+1.5° 55+1.6°

ahe

Means with different letters in the same row are significantly
different(p<0.05)
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A 5 & SOtX[L17] MarsS (e Aty

SCREENING(Z?'(I-)

A1d A E

e % 5FAR IATH BANE AR Fol P

25 =Y SotAe uK5FHol A dye oy & gy

(Dijkstra%,1988:Dijkstra%,1990). 22 AL v &L 8 ZAE
= dUAZ L S5 AdEAE dFEE AHE3H, 53] ©
71 Zboll 428 v K AlFHok = FolA LT A F Lo o

WA g ZAE7 $E=A Westt

Dy £ Yot 2o Aol me dgsted A¥ 4AF A
AE 2235 RAY 5HE MY hPEY ZABE SYo) 9
2ot gk AP, M AAFAANE RAsD dvta std e
£ dF AYAARE ARTolA DolAE FEI BANE B
= 35 =Ec. 53 08$ 577 AYAAE A7 A 3

Sr 7 U v 8 w7} 4o uaEE AL AE sAzcia
La

3H ZAEREE LY ZBE Fust 23 EF8 €l "ol &7
o Eofl Al Zoll e shA ol wste] $2 uel FrtolAH A
3= 714 3ujol e A AR k. B dutsTldAdE 2
AR E-ol A% FFNA AFo] oA ZAR TUA EEA
do] olelge F glct.
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A2 E Bastel ol ZAIEY HF FARES A YA FAld

Az 9 248 744 RS 9t FFARUY 2

1.3AsE
A el FAH FotAlE= E2FE
doluf o] FotA & FHEE wAA A2 FelAFIFH2

=

Yo, AF2 40kg Wh e st

2 A" FEL

ALAMEFANIHAA ANBEB(FEEE =44 &4)

3.A 8712

1998 10¥10¢ F & 1999d 7€10dU 7= 9L 7t A At e

o, Fotxl EUF 54dTE AT LR ATt

4. A ddA

ZAIR S FHE S ENAFIY 23FE 2R, Z
AteE FFE FAFol wel ARFATSd AYFAFY 272 UF
dch(Table). AT & AP7TF 22FF7tx= ¢LEURE AFF



rir

Feistn 223 RE 323N EW2FILE A7 12430
2 AT I st 7Y AE 4 JnE 2AE FAFL BFe
st et 228 F 742 FAFY 1/24E & corn cobs 2 A
T AE o ZEstd FAstden, 22FFH e R2FHE B
HeEl 2 FAEFT THEFH stdct. Dre 7 F dUnAR
e EUMA2ARAE FAAA Aqx FFAREFA ETYHYH corn cobs
2 BHUARA ZARIAE AT 2 AePE 6FHY F
ol E AL wiAstEn, 2233 325 Az 3FER %
ol & = &3t A Fol w2 TAEHL Mol ol &3t
Table 32 Experimental design (Exp. 2)
ITEM Treatment A Treatment B Treatment C Treatment D
Feeding
] 12wks 12wKks 12wKs 12wKks
milK replacer
Diet 1 2wks™16wKks 2wks 16wks
Diet 2 2wks " 16wks 2wKs 16wKs
Diet 3 17wks 32wks 17wks “32wKs ,
Diet 4 17wks ™ 32wks 17wks ™ 32wKs
Full feed from| Limited feed | Limited feed
Alfalfa hay None
5 week from 5 week from 5 week
Tallfescue Full feed to | Limited feed
: None None
straw 32 week to 32 week
1st 1st 1st ist
Slaughteri 22wKs, 200Kg | 22wks, 200kg | 22wks, 200kg | 22wks, 200Kg
aul
gntering 2nd 2nd 2nd 2nd
32wks 300kg 32wks 300kg | 32wks 300kg 32wks 300kg
Replication 6 6 6 6




5. 182w
AEE TFANEY 42243 d&ER, TR QL 2ARY

@A H4ES Table 83 9o UEW uhst i,

N

7 712y Felste wEARU 2uUd @ Ay +&

F

2 FUsA sttt ZAEE uIy gunPze EMaTIL
Tastel ALHADT, HEFE (F)mAA Aol BusE o}
4

A& tE&FE FUSHA APl A gt ey, &R L
A

2o =EAE Maae ZJo ZsAIIL ARLS 2AAF 7 9]
sted AlE A 5F FHE F3t7] A EASIACt. AIEE wFAEL

2 2 ¥ SFHIEFoE 2

-~
1
=
1)

b
u
w

o

20%0] 4 wA HAY 0
W, AEE FEAEIN b ZUYPL 17 5%FEES Pobd oAl

AUzl =& A dAsAT.

6. A G & e
T4 FotAlE AAE AN ALKt AolA 2 #F

2 120cmX 180cnX 120cn(7}E X HE X Hol)olz AL Az #

(o}

=

r.l

g AHgstdrct. 2032 ¥ 7R ANE AN A ALY b 23F
FREE HerEE Yaste 1F BestAn

g oi obE 08:003 2F 17:008] 28lo] uroel AL
oW, Zoa B &Rt FotAY AMH uxy 3BUAFEE G
gt &g Bl HAu K Roy(1980)
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Table 33. Composition of experimental diets(x, Exp.2)

Ingredients Treatnent

Dietl Diet2 Diet3 Diet4
Corn yellow 16.00 7.42 31.38 26.39
Wheat 10.00 10.00 15.00 15.00
Oats - - - 20.00
SBOM 20.67 22.69 5.38 10.78
Lupinseed - - 10.00 10.00
Wheat mill run 15.37 11.50 17.76 9.74
Soybean extruded - 7.55 - -
Corn gluten feed 12.00 12.00 6.96 -
Cottonseed meal 10.00 10.00 4.90 -
Beet pulp 7.27 - - -
Molasses 5.36 5.16 6.00 6.00
Tallow 0.50 1.50 0.50 0.50
Corn cobs - 10.00 -
Limestone 2.08 2.03 1.37 0.84
Salt 0.60 - 0.60 0.60 0.60
Mineral mix 0.10 0.10 0.10 0.10
Vitamin mix 0.05 0.05 0.05 0.05
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Table 34. Chemical composition of experimental diets(Exp.2)

Milk Alfalfa Tall

Nutrients Diet 1 Diet 2 Diet 3 Diet 4

replacer hay fescue
Crude protein
,% DM 23.44 23.90 17.69 18.08 17.47 20.50 6.34
Ether extract
,% DM 3.10 5.22 4.35 4.14 14.36 2.10 1.80
Crude fibe
r.% DM 8.14 9.51 7.20 7.66 - 25.73 35,33
Crude ash
,% DM 9.08 9.14 8.30 8.17 7.13 8.30 6.54
Calcium
,% DM 1.33 1.28 1.14 1.22 1.14 1.48 0.28
Phophorus
,% DM 0.66 0.68 0.73 0.70 1.09 0.25 0.14

ME,Kcal/kg" 3507 3487 3601 3642 3714 2914 2450

AEraEd E4E st Wi A7 FAA 2L AF AzAoick

dolzl Aol EAEAR g g4 FFL SAS A Packaged
General Linear Model(GLM) Procedure& o] &3to| Al A]l3}ladct.

— 96 —



A3d A3 L 3

1. 2452 F7d 2 FoA4Fd "B Fopxg 43ud

b Hel7E, AT E FotAY AHF, FAY UL FFH ANF
W 3} E Table 10 @ Fig. 7o) UeElW T},
MAA AZEE& A, B, C % DFolA zrzt 40.0, 40.3, 39.9 %

40.2kg2 24 AHeltH =2 vl AFol ddstATt. 2005 AT

flo

B W Cis} 194.5 ¢ 191.8kgo 2 A .2 D2 186.2 % 182.0kg
of vty tvi4A A ERYTH.
Bt 323 Ao HE2L CF W DEU 2 301.3 © 290.3kge ®

A a7 @ Bl 283.3 W 289.3kgoll w3l ¥ wokt),

Table 35. Effects of feeding management on growth of calves(Exp.2)

Treatment
Item
A B C D
Body weight, kg
Initial 40.0+4.2 40.343.9 39.9+4.2 40.2+4.0
20week 186.2+19.8 104 .5+8 O 191.849.3 182.0+17.4
32week 283.3+22.4 289,3+33.3 301.3+18.8 290.3+7.0

Body weight gain, Kg/day/head

Initial to 20week 1.04+0.13 1.10:0.05 1.09+£0.05 1.01:0.10
20 to 32weék 1.3540.13 1.22+0.33 1.3910.21 1.38+0.23

Initial to 3Zweek 1,09¢0.10 1.12:+0.14 1.17+0.07 1.15+0.05
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Fig. 7. Body weight change of Holstein veal calves from initial to 32

week
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th. W 2038 He 30FFE7xE= A C 2 DZEJ 2z 1,35, 1.39

2 dxstd oy BEE 1.22kg2 & thA ugitt. wel

A 1t E &2 ZAFL B, C W DEIJ 1.12, 1.17 B 1.15kgl &
%

8o H wm AT L 1.09%go2A & A o u 3}

F3d AF WY FE 8FF AN Al FEE AY Ao
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(il

B Y CFe AFol ttd ¥4 &
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2. 208 FF % FolFol mE St AE YA

NE NEARY AR} 738 24 g2 APl W
A 2t Table 112} Fig. 8 9, % 100] Lte}Lf ).

A, B, C % DT &% HABE Al BAGo e L
gastgod, ol ERBL AF AP FAVUA WMRY Aol

T},

Table 36. Effects of feeding management on feed consumption of veal

calves(Exp. 2)

Treatment
Item
A B C D
Milk replacer consumption
Kg DM/head 55.87+0.36 55.99+0.09 55.89+0.15 55.82+0.51

Concentrate consumption, Kg DM/head
Initial to 20week  287.0+71.99 311 .7+26.26 313.1+36.64 287, 0+51.21

20 to 3Zweek 428.7 434.3 439.4 418.1

Roughage consumption, kg DM/head
Initial to 20week 32.14+5.78"  30.6:0.74° 22.2+0.78° 15.0+0.43°
20 to 32week 38.1 36.4 34.7 28.7

Dry matter consumption, Kg DM/head
Initial to 20week  364.8:75.82 397.1:26.89 394.7+36.91 361.1+51.00
20 to 32week 463.6 467.4 473.4 446 4

abe ' peans  with  different letters in the same row are significantly
different(p<0.05)



@
o
o

DM intake(kg/day/head
w a
o o
S o

n
=]
<3

1.00

0.00

1 3 5 7 9 1 13 15 17 19 21 23 25 27 29 31
Age(week)
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AEE ¢ 2 th&RE 117 F0)8tY B2 7 %olA 45kgF =9
FAAU 1 2F dEFTE AUAA wWel FAT 7

S FotzY JTF BF YdTFAIFol 1130g X 1088z rbE,

o

2
Ad el e FABE AU £ dEFAds KA XS
Rtz Q). ¥ & Dijstras(1990)
100%t] £ 92 = 80%2] ti&f2t 1058 44 Alde
A R 10w SFAEE TUNA FASGAUB), 11T AT
& 2932 12FEFEH FFARY S44 AdeAE TS

A FoAY FR(C)edAd 2 181¢4F, 1539 F % 1814 B 9 A

L
o
A
i
>

Zo] 233, 245 W 247kgol i YW F A I 7tz 1017g, 1282 ¥
1099go] dth. ol F ALH ol A¥oM AT} CFe 2FH
ztzt 273 @ 287kgol I3 DT = 28F H o] 294kgd ZoE R
T, ol «dA ANEL FgE B o FopxolA 80%] & H
ob 10%8] ¥ AE L 10% S5 AdAAE Fosts Ze] M
&5 do] 1Y $4TE ¢ 4+ Urh

ojxte] AxE B w 2 AgAe uetd 325 7 A
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H BFAE2L o 290kgl B A 2 FolA RuH v SE A
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% 40kgU 2] 8] EAE(Y FHolx] 24F 7 B Ao ZAFHIoH,
ZALRSY FRE Az, EFH AR, corn cobs ¥ EF Y S

A

A ATt ZAEFA4ES ARMNEED A ALY 1/2
o F Az stdch. $otA Exe AFPE 253 32
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ik
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® 32

2.Z2AEFE TE FotA Y ¥y W AE HAFY F
Aol YEIUA YT SFAERUY ZAZUEIEE A

A9 sFAE 9 2AEY HAPe] Rast: B3P Bt

3.2 Ay AAE 2PHE gk 2 uw dAY gy =4
E ABAANE H7lxde] By 2AE 4] 9ol dFe $o}
A N gEYN sy FES oDV E AAY £+ YL ¥

Ad&d 4+ Adrt.

—104—



e & SotXlL7 SESY Z=AHQ2A)

FotA Al EH5AFTH FAANEY FF 2L H¥EZ 5 9
sty &4, dx, A2 YE SAEAGo] AolE UElE £ gon
(Dijstra®,1990), &F % ¥ dA etz A FA oLt A
whate]l ZAMo] wmeo] EHegl: Ao® HIE T gr)(Huerta-

Leidenz, 199.6). o8 71Z
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27 ARE Y AFelAE 22 Amdch
metd B d3e dgfed AR FAPeol et N2 o)
% (or200kg wiel) 2 325 (o

300kgUi & )oll =&l §H 54 & At d5FIE H Ao

rlu

ARE BT FolAE 227

1. ¢

EF Aol BAFE FHsd =4S F YEAA e, U

(]



Hetd o] o3 HE =32 AOAC official wet chemistry
methods(Séxhlet, oven, Kjeldahl)®&} A EZ A Abe] vrd 2 n}gtct,
FEEFE 98 ne =2rhUY ¥yEe A F
3 105C ovenoll M AZAIA #Fo] =St E steirt. Az A
o FF A2 F FRY ANolE 8 Fgoz o Aasiyct.
ol A Hake Kjeldahl?] fdeE& uwlelog H=ZH Kjeltec

System (Tecator)& A}&3}acl. Kjeldahl®H & A& He Azt

fijo
B
oX
o
rir

T
113
o
a

N

Z, Al® HuerS digestion tubeo] ¥
Kjeltabs S/3.5(K:S0, 3.5g + Se 0.35g) 2/l & EH&AANZE Y2
F AT FA 12mE B =t o] A& digestion systemol A
exhaust systemE&E AZAY F 2 {do] H uwjztx] 420TColA &
A Hc., HES Alow digestion tubeE Kjeltec systemo] o
AA7 FRStAT. F, FFF 75wt 7}3}11]'1 40% NaOH 50me
7t 7t 3 F steamo] ZEEI AW, &ajE o] oW No| mwlAx U
A& 0.IN HC12 A A st odct.

A Pero ATF AerH A EE ARIT T Soxhlet& o
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ethyl etherZ & 3 siphon@o] A EE Y& F &3lA 714 ey,
12A1 2 B2 FE3] "ol &5 U EAL AR st Al

stalct,

o
nt
rlo
o2
o
o
Ae
o2
lo
AU
ok
3
g

Y. Ed2dE ¢

A Lel &2 FHFL Fenton} Sim(1991) ol whap A
stgct. AlE £ 7] 0.5g, W3 0.3g0] Hydrolysis solution 10
¢ (95% Ethanol : 33% KOH = 94 : 6, v/v)Z} Internal standard(5
a -cholestane, sigma C-8003) 1.25m¢& A 73ty 60C2L water
bathol 4 &3t A 147 S WA AT, I % water 10wt}
hexane 5m¢ & 713t & A2 T 1,000rpmoA] 1087 QAR
(Sorall RC-5B, Dupont Co. U.S.A) 3to] Hexane & 2]stgdt}. o
43S 33 WwE3 22 hexane & U & NaS0z0l o2 F A
7t £ 8} evaporatorE Al&3t] f A3 % FXZ F rlA] hexane
0.2n & 7}t &3 F 14 & 28l GCol injection 3t&th. o]

oo} 6C EMz2A2 & 13 Zr},

ANEU Eod gw ¥ 2aA ol Eoidr hydroxy-
proline® e ZWstod d7led Bad uwe Ausdo.
Hydroxyproline ¥ & &3 52 ZA2H 31714 & 0.05g°] <f3ml
HCI& Y3 110TC drying ovenoll A 24x] 7t E3]3}lo 50ml volume-
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tric flask® FFY ¥ ol Hstod FFstq,

Table 37. GC conditions for cholesterol analysis

Instrument Hewlett Packard 6890
Supelco SE-30

Column
(30m, O.25mm ID, 0.25m film)
Oven 280°C

Temperature Injector 270C
Detector 280T

: Carrier"gas Helium gas

o 2} N 0.3mlo] isopropanol 0.6ml& Y42 & 3L A(7% w/v,
chlioramine T : 0.25M sodium acetate, 0.13M trisodium citrate,
0.03M citric acid, 0.3% isopropanol =1 : 4)& 0.3nl 7}5}32 Al
ol 48 WA F EhrlicheA] & (0.67% p-Dimethyl-
amino-benzaldehyde, 60% perchloric acid : Isopropanol = 3

13) 4ml& Y3 60ColA 2582 UM ¥ Wzstol 558nmol A

EFEE ZPSAT. F 2ehd 2} g AL Ao st A
A E ol
Total collagen(mg/g meat) = {(hydroxyproline ug X 3| A dj

2)/1000} % 7.25

R

AR AYat 248 £4 AL Lepage® Roy(1986)8)
of ¢]3] methylation3 ¥ Gas Chromatography® o] £3}o Qo A
tt. & A& 0.5g¢] Methanol : Benzene(4:1, v/v) 2ml &} Acetyl



chloride 2004 & 7}3}3 teflon EHOJX 5& A &3l utg F 3
We WA aefolAd  100C4  Heating block (DB 28125,
Barnstead/Thermolyne, LA 52001, U.S.A)ef 23] 1A 7t F<et 714
BlAct, Ao B3 T Hexane 1ml®} 6% Potassium carbonate
5m & 7}Sto] vortexingdti 3,000rpmof A 158 7t 4 Al B g (Sorval
RC-5B, Dupont Co., U.S.A)stgct. EgH Add 148 33y

Gas chromatography(GC)o] F¢lste A yat 24 & £43talrt. 6C

2] B AL ot ® 2o Zry}.

Table 38. GC conditions for fatty acid analysis

Instrument Hewlett Packard 6890

SEPEL. COWAX"™ 10

Column .
(60m, 0.32 ID, 0.25im film thickness)
Oven initial 170TC
Oven final 225TC
Temperature .
Injector 230TC
Detector 235T
Carrier gas Helium gas

ofm] -4t £ (A, A, Handbook, 1987)2 Al & 0.3g& 6N HCIZ
£ B 353t r}& PITC(phenylisothiocyanate) S XL AMiA o F

B2 A1 H A3 3 A cp-& HPLC(JASCO 07370)o] ¢ 3tod grad-
2 Y dldon O AF2 S L. A7 0.3s5

ampuleo] % #3] 2|34 6N-HCl 15mS 7}3}3L N, gas® X BF o
B vt 110Tol A 24x 2 73 Foh. Aoz YA
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¥ 50m¢ volumetric flaskol| HPLC grade®] {4+ E o] &3l % ZF
€3E& S0mZT Aert. oA 1mE 23 0.45m¢ Millex-HV
filter2 A2 g RZEAL A2ES 27 2044 HE The
sample tubeo] 2% t}& workstationolA] A3 A=A =H
E3d2 7 amino acid’} 2.5zmol/mt FHFH RS Ag3ACt.
AZXE 9T A& Methanol:H;0:Triethylamine = 2:2:

1(v/v)

MEE EYHAD oY AZY YAZ A4S WEFH 304

%
at
'
4

A EE5EAF e reaction vial& workstatione] %
sl @ AS] AzAZT. SEAF NS gA PITC S5
Al ©F (MeOH: H20:TEA:PITC = 7:1:1:1, v/v) 3048 2z sample tubeoj
Yo 27 A2 F ALoA 2087 WX g @A HRA
I F tiA] Methanol 30 & 7tsla A x Azt dct. ol 9 o]
Aeld ZEEEI AES 4 diluent 1000l &33td o] A &
HPLCdp 204 injectiondto] olm =2t S A2 sty onm AAL peak

areaZ Al FTArslgdct., O XZA-L Table39e} Zr}.

Table 39. HPLC conditions for amino acid

Instrument Jasco HPLC System
PICO-Tag column

Column
(3.9mm X 150mm, 4/m)
Wavelengths 254nm
Temperature 40T
Chart speed 1.0cm/min
A: 0.14M sodium acetate trihydrate

0.05% triethylamine

Mobile phase pH 6.4 with phosphoric acid

1 £ HPLC grade water
B : 60% acetonitrile
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Figure 11. Question sheet of sensory panel test

—113—




AH3d A A 23

1. %3 A3

ZE el Fotx o wT AL Table 403} Zcoh, g3 A

g

2 AF 7} 58.2%9%} 36.5%% TS A2 FLo v L& £xE Y

o

(=]
=5

£
ul

Etyict. D7 Z9 we BAV AF 23 AU s 3o
BEAZAAN FHANFE HJREHAULSE B + A3, gz Ay
= e FEAIJ A 2okt 300kgF Y FolA oM E 200kgD 7}
b stAl2 A7 A FE&EH FKEo] AU T Aol mif
otch. B B X g%&H A

B BRI A%Eel B Agon, WHE el W A

&0 thAlZ w3 we A 7

4 oRelel @y

A A= Table 41 2 429

T Alglol et opdrtxl 8 Fotx] 27ls 4o vls) o

Ar
A

23 Aol B AoE uUstkth. Ty +EuBLS A”IA
oh @l Aeet ol FRY Aol g, wHAe B
% 200kgol 4 BTt 300kgthol 4 o EoTh e TUERE £RY £
ozt fAAT BT B APPFo] 0429 E W Hol
5ol gt

300kg Fobx ol A B A y@Pel ThE M A Tol w5
3402 A Uetdrh. 300kg $olAolH +RUFLS A

—114—



FRY ztolst ¢lodch. B F ¥ AREZ E otz ©yA, ¥

T ¥¥E MY 2 AL2 LEIRT].

Table 40, Effect of feeding management on carcass traits of

calves(Kg)
Classified Live Dressed Retail Trimmed
] Treatment ] Bone
weight(kg) weight carcass(x) meat(x) fat

A 205+14 119.4+7 4 74,7347 26.1%t1.0 7.9%+0.9

(58.2+0.3) (36.5%0.2)
B 211%+2 115 2+10.7 75.20%5.3 27.5%1.3 8.0%1.7

(54.7%£4.7) (35.7%2.2)

200

C 209%£10 115.7x10.4 73.3*4.8 27.5*%1.3 6.6t1.5

(55.3+3.7) (35.0*1.2)
D 196+14 108.6*+13.2 69.9%3.6 29.4%6.3 6.3+2.1

(55.3+2.8) (35.7+0.7)
A 289+36 154.6+21.5 106t13.9 36.1%5.1 12.5%2.9

(53.4+2.3) (36.6*1.1)
B 297+23 153.4+15.3 105.3%*8.3 36.8%4.7 11.4%+3.3

(51.7%£3.4) (35.5%2.1)

300

C 280+24 149.11+15.0 101.1%x7.6 34.9%3.4 13.1%4.3

(53.1+£1.0) (36.1%0.4)
D 27919 147.9%+4.5 98.9+5.4 36.0+1.9 13.0x1.6

(53.0%+1.2) (35.4+1.9)

$E 29 200kg $olAAAE S BAAZ DTY £E
gaol S woton v gy sbF Wokrt. AFE o E
gl 7ol mlal Aol mp ottt U Herd FAH &
odxe g, |
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Table 41. Effect of feeding management on chemical composition

of Loin
Classified .
Treatment Moisture,* Protein, % Fat, % Ash, %
weight(Kg) .
A 76.1+0.4 21.8%1.1 0.8%0.7 1.2+0.1
B 75.9+0.4 21.3+0.8 0.4%0.3 1.2+0.1
200
C 75.5%0.4 21.9%£0.6 1.1+0.3 1.1%x0.1
D 76.8%+0.7 21.0%£0.2 0.8*0.5 1.2£0.0
A 75.9%£0.5 22.6£0.6 0.5+0.3 1.2+0.1
B 75.0+x1.2 22.9%1.2 0.7%£0.3 1.4+0.2
300
C 75.6*+1.5 22.1£0.4 0.5%*0.2 1.3£0.2
D 75.0+1.8 22.8%0.9 0.5*+0.4 1.3+0.1
Normal Holstein 75.9%£0.1 20.4£0.1 4.8%0.1 1.1X0.0

4. 2d2dE

%olx] 378 cholesterol %88 ¥ Table 433 ).
300kg At & THE Al ol 85 cholesterolo] &t & 2 &
€ 4 U, AHelFHE2 = DI 200kgtiodl M T4, BREE $ES
Z 8 2«

Ay

'm}m

gaol £AL, AFE 300kgth FalelM ThE A7
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Table 42. Effect of feeding management on Chemical composition

of Round
Classified g
] Treatment Moisture,% Protein,% Fat, % Ash, %
weight(Kg)
A 75.7%0.6 22.1%X0.5 0.4%0.1 1.2+0.1
B 75.9+0.7 22.0t1.2 0.7Xx0.2 1.3%0.1
200
o 75.7£0.8 21.9x0.7 0.9%0.3 1.2%0.1
D 76.3%£0.2 20.7f£0.7 1.0*0.1 1.2%0.0
A 76.4+0.8 21.7£0.3 0.8%0.7 1.4%0.2
B 75.2+0.7 21.8%0.2 0.7%0.4 1.5%+0.2
300 '
C 75.9+1.5 21.3%0.2 0.3%0.1 1.4%0.1
D 75.7t1.6 22.4%x1.0 0.8%0.1 1.3%£0.1
Normal Holstein 75.3+£0.6 20.9%0.4 4.39%0.1 1.1+0.0

o. Zea v

Solx 7Y FodE, AFuUY Fetd T Table 440 LtEL
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S oglgith o8 BRAME 200kgol AL SAI $E A
o7t gy $E A Saol tha ye AFoldnh. AFY



5 ZA7W ¥Fo] Eoldrin LA ey B AFEY

A= ttEA ErKT

Table 43, Effect of feeding management on cholesterol content

of Loin and Round(mg/100g meat)

Classified
. Treatment Loin Round
weight(Kg)
A 40.0x1.7 38.3*x3.1
B 40.2*x1.2 48.9x17.1
200
C 40.6%2.1 37.9x2.2
D 47.7%5.3 43.6%t1.7
A 46.013.9 46.3%3.5
B 42,.9*2.8 44.6x4.7
300
C 43.3%1.0 46.2%x1.7
D 43.7%3.0 45.5x2.5
Normal Holstein 73.6%8.5 70.0%5.2
e, A

Helzd, F2E, AMIoE Fotxnr e AYAzGol it

B A Table 45, 46, 47 X 48o] A 2 X uvjget Zr}.

'

200kgF FotA B AR 24 LS vz X3

A ubatol® A WA PArQ linoleic acid(18:2w6)8] 3ol WA

3l Al % o™ arachidonic acid(20:4w6)8 X% Et}. E X3}z
8labzl X 3}x]ubabe] W] & (UFA/SFA)o] A o ula]l Eolx7 & 3}
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Table 44. Effect of feeding management on collagen content of

Loin and Round(mg/100g meat)

Classified
. Treatment Loin Round
weight(Xg)
A 1.8%0.3 1.8%0.4
B 1.7%0.1 1.7£0.5
200
C 1.6%+0.1 1.6£0.7
D 1.7+0.57 2.5%1.3
A 1.3%0.2 1.1£0.4
B 1.3%0.1 1.2+0.2
300
c 1.3+0.1 1.2£0.3
D 1.5%0.2 1.5%0.3

Normal Holstein 2.1%0.2 1.7x0.2
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Table 45, Effect of feeding management on fatty acid composi-

tion of Loin(%, 200kg BW )

Treatment Normal
Fatty aclds A . B C D Holstein
12:0 0.07 0.10 0.08 0.08 0.12
14:0 1.97 1.64 1.95 1.59 2.32
14:1 0.20 0.15 0.18 0.19 0.15
15:0 0.29 0.33 0.37 0.33 0.35
16:0 22.00 21.74 22.32 20.75 23.21
16:1 w7 2.25 1.82 2.04 1.84 2.40
18:0 17.67 17.10 19,83 ZO.SQ 16.92
18:1 w9 29.66 25.07 28.6 30.80 33.60
18:1 07 4.77 6.56 6.22 3.79 6.47
18:2w6 12.89 14,97 11.60 12.30 10.03
18:3w3 0.44 0.46 0.46 0.43 0.20
2001 w1l 0.08 0.04 0.10 0.15 0.00
20:3w9 0.12 0.11 0.18 0.18 0.15
20:3wb 1.16 1.30 0.92 1.00 0.54
20:4 w6 4.62 6.14 3.48 4.21 2.83
20:5w3 0.24 0.29 0.22 0.23 0.00
22:4 w6 0.79 0.96 0.62 0.79 0.50
22:5w3 0.76 1.03 0.77 0.77 0.21
22:6w3 0.02 0.18 0.07 0.08 0.00
SFA 41.959 40.91 44.55 43.25 42,92
UFA 58.01 59.09 55.45 56.75 57.08
UFA/SFA 1.38 1.45 1.25 1.31 1.33

SFA : Saturated fatty acid, UFA : Unsaturated fatty acid



Table -46. Effect of feeding management on fatty acid composi-

tion of Round(%, 200kg BW)

Treatment Normal
Fatty agids A B C D Holstein
12:0 0.09 0.11 0.09 0.09 0.14
14:0 1.43 1.87 1.74 1.06 1.20
14:1 0.15 0.15 0.16 0.12 0.15
15:0 0.32 0.36 0.36 0.27 0.24
16:0 20.21 21.88 21.12 18.711 19.09
16:1w7 2.08 2,12 2.04 1.48 1.76
18:0 15.70 15,71 17.92 18.21 A 14,99
18:1w9% 26.28 25.09 26.51 24.57 26,18
1811 w7 4.52 6.42 6.71 5.32 5.68
18:2w6 17.39 15.29 14.62 18.29 20.32
18:3w3 0.50 0.46 0.51 0.53 0.26
201011 0.00 0.00 0.05 0.08 0.00
20:3w9 0.10 0.10 0.12 0.08 0.00
20:3wb 1.63 1.36 1.23 1.56 1.38
20:4 w6 6.90 6.54 4.71 6.88 7.06
20:5w3 0.36 0.32 0.29 0.35 0.00.
22:406 1.05 0.92 0.74 1.13 1.08
22:5w3 1.12 1.13 0.93 1,07 0.46
22:6 w3 0.15 0.18 0.13 0.20 0.00
SFA 37.75 39.93 41.24 38.35 35.66
UFA 62.25 60.07 58.76 61.65 64.33
UFA/SFA 1.65 1.51 1.44 1.61 1.80

SFA : Saturated. fatty acid, UFA : Unsaturated fatty acid
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Table 47. Effect of feeding management on fatty acid composi-

tion of Loin(%, 300kg BW)

Fatty acids [reatment Normal
A B c D Holstein
12:0 0.13 0.10 0.14 0.14 0.12
14:0 1.86 1.76 1.47 1.96 2.32
14:1 0.17 0.16 0.16 0.18 0.15
15:0 0.33 0.33 0.28 0.35 0.35
16:0 22.17 22.41 21.07 23.04 23.21
16:1w7 2.28 2.26 1.88 2.04 2.40
18:0 17.80 17.64 18.94 18.82 16.92
18:1 w9 29.37 32.33 31.26 30.96 33.60
18:1w7 2.65 2.35 2.73 3.60 6.47
18:2w6 14.23 12.67 13.67 12.09 10.03
18:3w3 0.38 0.38 0.39 0.35 0.20
20:1 w11 0.09 0.12 0.14 0.13 0.00
20:309 0.12 0.15 0.16 0.17 0.15
20:3w6 1.07 0.97 1.10 0.81 0.54
20:4 w6 5.52 4.67 4.91 3.97 2.83
20:5w3 0.24 0.22 0.22 0.17 0.00
22:4 w6 0.90 0.79 0.85 0.69 0.50
22:5w3 0.69 0.65 0.61 0.54 0.21
22:6 w3 0.00 0.04 0.00 0.00 0.00
SFA 42.30 42.24 41,91 44 .31 42.92
UFA 57.70 57.76 58. 09 55. 69 57.08
UFA/SFA 1.36 1.37 1.39 1.26 1.33

SFA : Saturated fatty acid, UFA @ Unsaturated fatty acid
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Table 48. Effect of feeding management on fatty acid composi-

tion of Round(%, 300kg BW)

Fatty acids Treatnent Normal
A B C D Holstein

12:0 0.09 0.10 0.12 0.09 0.14
14:0 1.68 1.24 1.52 1.84 1.20
14:1 0.16 0.16 0.16 0.16 0.15
15:0 0.32 0.27 0.30 0.35 0.24
16:0 21.14 20.47 20.85 22.62 19.09
16:1 07 2.36 1.95 1.97 2.20 1.76
18:0 15.97 15.98 17.76 16. 77 14.99
18:1 w9 28.32 28.91 31.63 31.89 26.18
18:1 07 2.85 2.71 2.74 2.32 ' 5.68
18:2w6 15.99 17.03 13.77 13.19 20.32
18:3w3 0.42 0.45 0.38 0.37 0.26
20:1 w1l 0.08 0.04 0.09 0.08 0.00
20:3w9 0.15 0.05 0.16 0.16 0.00
20:3w6 1.35 1.46 1.24 1.04 1.38
20:4 w6 6.93 6.93 5.45 4.94 7.06
20:503 0.38 0.37 0.27 0.57 0.00
22:4 06 0.93 1.01 0.84 0.77 1.08
22:503 0.86 0.89 0.68 0.64 0.46
22:603 0.05 0.00 0.07 0.00 0.00
SFA 39.19 38.06 40.54 41.66 35. 66
UFA 60. 81 61.94 59.46 58.34 64.33
UFA/SFA 1.55 1.63 1.47 1.40 1.80

SFA : Saturated fatty acid, UFA : Unsaturated fatty acid
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Table 49. Effect of feeding management on amino acid composi-

tion of Loin of 200kg BW calves(mol%)

_ Treatment Normal
Amino acids A B o 0 Holstein
Cya 0.00 0.00 0.00 0.00 0.00
Asx 9.30 9.34 9.87 9.45 9.37
Glx 17.60 16.18 16.29 16.18 14.68
Ser 3.91 4.13 4.41 4.20 4.37
Gly 4.27 4.47 4.38 4.74 7.88
His 3.52 4.03 3.88 4.11 3.59
Arg 6.93 7.22 7.37 6.53 5.09
Thr 5.10 4.60 5.00 4.68 5.33
Ala 6.29 6.53 5.96 6.09 8.79
Pro 4.22 4.60 3.55 3.54 4.78
Tyr 3.72 3.53 3.70 3.82 2.74
Val 5.52 5.21 5.32 5.28 6.19
Met 2.90 2.89 2.73 2.88 0.80
Ile 5.20 5.26 5.18 5.29 5.52
Leu 8.13 8.66 8.67 8.56 8.61
Phe 3.74 3.85 4.19 4.26 3.45
Trp 0.00 0.00 0.00 0.00 0.00
Lys 9.67 9.49 9.49 10. 40 8.79
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Table 50.

tion of Loin of 300kg BW calves(mol%)

Effect of feeding management on amino acid composi-

Treatment

Amino acids Nornal
A B C D Holstein
Cya 0.00 0.00 0.00 0.00 0.00
Asx 10.88 10.70 10.90 10.81 9.37
Glx 17.18 16.55 17.15 16.88 14.68
Ser 4.63 4.92 4.39 4.76 4.37
Gly 4.56 5.50 4.88 4.62 7.88
His 4.21 2.50 4.56 2.66 3.59
Arg 6.88 7.08 6.70 7.23 5.09
Thr 5.05 4.88 5.29 5.21 5.33
Ala 7.99 7.42 7.52 7.72 8.79
Pro 4.10 3.75 3.81 3.62 4.78
Tyr 3.98 4.14 3.95 4.14 2.74
Val 3.99 4.07 4.03 4.19 6.19
Met 2.95 3.26 3.41 3.09 0.80
Ile 3.32 3.92 3.68 3.51 5.52
Leu 7.52 8.16 7.99 7.98 8.61
Phe 3.78 3.76 3.48 3.88 3.45
Trp 0.00 0.00 0.00 0.00 0.00
Lys 9.00 9.40 8.27 9.71 8.79
7t 2, d$old 2313 300kg Hrh Wgkct. ol ¥ FH
AglelHE FRHATH Bd $£EY 3% A= dFol wal
A Zhste ARe R4t
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Table 51. Effect of feeding management on meat color of Loin

(Standard ; L=89, a=0.921, b=0.78)
Classified
) Treatment L a b
weight(Kg)
A 42.1%+1.9 12.4%1.0 0.6X0.4
B 44.8%+3.0 12.91+3.1 1.0x1.0
200
C 44 4+2.3 13.0%+0.4 0.8%£0.4
D 43.0*+6.8 12.5%0.7 1.0+0.7
A 35.0x2.6 13.3x0.8 4.7%0.3
B 34.5£2.3 14.1%£3.5 46+1.3
300
C 36.81£0.2 15.0+£2.2 4.8*+1.8
D 37.6+3.5  12.6*1.6 5.2+1.3
Normal Holstein 34.2+1.4 15.9%£0.8 0.7%x0.7

L : Lightness, a :

1}. pH
2 A gy pH EF AL
g %ol vl AR S o)

Redness, b :

£

—127—

pH 6°] \2lc}.

stress S ¥ Alwtgl

Yellowness

2% AA

25 3

2
9) ol t} 200kg
vt 2 pHE 1}EL



Table 52. Effect of feeding management on meat color of Round
(Standard : L=89, a=0.921, b=0.78)

Classified
Treatment L a b
weight(Kg)
A 41.8+t2.4 16.4£0.8 1.8%+0.1
B 45.1%3.2 14.7£2.5 1.2%0.6
200
C 43.7*+1.7 15.5*1.8 1.5+0.8
D 42.3+5.7 15.2+1.4 1.9%1.0
A 39.09+5.6 16.4*+1.9 2.5%1.3
B 39.21%+3.8 16.5£2.5 3.31£0.7
300
C 42.33%1.1 19.6*+1.4 3.8%+0.9
D 40.72+6.5 15.2%4.1 3.5+1.6
Normal Holstein 33.3%1.7 18.9+1.3 4.2+0.7
L : Lightness, a : Redness, b : Yellowness

th. &AWL

Table 54oll= A Ko 2WHEo Ut ZI4E deti st
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Table 53. Effect of feeding management on meat pH of Loin and

Round(Standard : L=89, a=0.921, b=0.78)

Classified
) Treatment Loin Round
weight(Kg)
A 5.7+0.3 5.5%0.1
B 5.3%0.1 5.3%0.2
200
C 5.5%0.1 5.4%0.1
D 6.0£0.8 5.6%0.2
A 6.410.6 6.1+0.5
B 6.0x0.8 5.8%0.6
300
C 6.0X0.7 5.51+0.2
D 6.0+£0.7 5.8%+0.6
Normal Holstein 5.5%+0.0 5.4%0.0
zZl. R49Y
Bedol oy 4

A3} Table 550 U el &t
A,

42 AEE A

dth. 300kg &otA 7] RFA o] Hsted Hydo] go
otz] ZL7IE ZtFsALU zeld o #Fo] HI juicinessTt

g RoE it ol T AdE ANHIAANY Afs=
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Table 54. Effect of feeding management on myofibril fragmen-
tation rate fo veal meat(%, [F]1 /[ X2 ])
Classified
i Treatment Loin Round
weight(Kg)
A 54.1%+3.3 65.6+10.8
B 45.811.6 52.2%4.4
200
C 46.916.2 51.6%8.7
D 51.7%+11.7 47.7%0.8
A 41.31%8.5 38.2+4.6
B 35.1%5.8 38.5*+5.4
300
C 37.0t11.1 40.5*1.8
D 35.1+4.9 48.0%+13.3
Normal Holstein 36.8%2.5 40.4%6.8




Table 55. Effect of feeding management on water holding cap-

acity(WHC) of veal meat(%)

Classified
] Treatment Loin Round
weight(Kg)
A 80.9*+3.6 74.8+2.3
B 73.5%1.3 72.9+3.5
200
C 75.7£1.8 75.0%0.9
D 79.4%8.2 73.6%5.0
A 83.0+2.2 82.2+0.9
B 81.9%5.1 © 80.3*1.4
300
C 82.9+2.9 73.5%9.2
D 83.0x3.0 81.0+3.6
Normal Holstein 75.24+5.1 77.02%+1.8

b, A5 A

o

sotx 7] SR iy AFchd FE5HAY AHE Table
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Table 56. Effect of feeding management on palatability of

veal meat(Loin of 200kg BW)

200Kkg =
Item Sex
A B C D

Male 4.9%1.5 3.3x1.4 4.8+1.6 2.41+0.9
Color Female 49%+1.3 3.2%09 4.2*%1.2 2.5%*0.9

Mean 4.9%1.4° 3.3%1.1° 4.5+1.4* 2.5%0.9°

Male 5215 53*1.0 5,3*1.3 5.0*x1.5
Tenderness Female 49*14 50916 4.5Fx22 4.7%x2.1

Mean 50+1.4® 56+1.4 4.9%1.8 4.8*1.8

Male 5 7+1.3 57+1.2 6.0f1.6 5.1*+1.4
Milky flavor Female 57*+1.1 52*x1.8 5.1%*x1.4 4.5%1.7

Mean 5.7£1.2° 5.4*1.6" 55+1.6 4.8%1.6

Male 54%1.2 50x1.2 59%*1.6 5.1%+1.7
Total Female 5.0x1.5 4.8+1.8 51*x1.8 4.7*1.9
score

Mean 52%1.3® 49+15 55*+1.7 4.9%+1.8
“¢ " Means with different letters in the same row are significantly

different(p<0.05)
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Table 57, Effect of feeding management on palatability of

veal meat( Loin of 300kg BW)

Treatment
Item Sex
A B C D

Male 4.8%+0.9 3.210.6 4.8*+1.4 3.5%*0.9
Color Female 4.94+0.8 2.9%0.9 3.6*1.7 3.5*0.6

Mean 4.8%+0.9° 3.0%0.7° 4.1+1 7" 35%1.3%

Male 59%x1.7 5.6%X2.1 4.4*x1.6 5 1x1.8
Tenderness Female 51*1.9 5.7+t2.1 4.3*x2.1 5,3%*2.3

Mean 55+1.8 5. 7%2.1° 4,3+18 52%20%

. Male 6.0x1.1 5.5*+1.8 5.5%1.9 5. 4*+1.7
Milky flavor Female 5.4%1.2 5.2*1.8 4.5F*1.9 4. 9x1.8

Mean 5.7t1.2® 5.4%1.8 49+1.9 51+1.7

Male 5.4%x1.7 5,621 4,9*x1.4 5 2*1.8
Total

Female 4.9*1.8 5.7t2.1 3.5*1.6 4.8*2.0
score

Mean 51+1.7®° 56*2.0° 4.1+1.7° 50%1.9%"
abe Means with different letters in the same row are significantly

different{p<0.05)
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