creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

=2 VA5

JENH SRt FGE Jhikol EMIE

Sl FE FH R AE
N HE

PTMRER KB
BhW 4 i TR

& B

20184 8AH

==

22

O]




JENH SRt FGE Jhikol EMIE
EEe] SR AR 2 WE Rkl
A e &

FEEE ZF X HE

IR

o] S HE HLBM WmXoE BT
20184 6/

B % Be HE HL2A

p= illl

e RS

BERAER

S 8

S B’

P KRB KREBE

20184 6AH



Effects of Feeding Methods of Fattening Feed on
Feed Utilization and Meat Quality Characteristics
in Jeju Cross—bred Horses

Jae—Hoon Woo

(Supervised by professor Wang-Shik Lee)

A thesis submitted in partial fulfillment of the requirement for the

degree of Master of Science

2018. 6.

This thesis has been examined and approved.

Department of Animal Biotechnology
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



v
vil

vi

LASE OF FAGUIES #+seeeessessessesesssusessessis sttt s
N T Yo T PSPPI

LSt OF TABDIES -+ reeeererseerersesentantrntasentetentastet sttt bt st b e eh e et b ettt enesr e

i
==

N o on < oo 0 n 0 O o~ b~ >~ 0o O

\uAlo

il

Aol o=

il

]

]
=
s}
o} e Al whg D AR o]§4e] vl

_—
N 3 MWIO

=
—

il

1A

y|
_q
_Z,A
|

o

) =
K : :

—_ T : :

ol me 44
o me
43 27
3 48
Bl e 4
ol 34
uhe 4
}
Fotzgo] A
2
%

=
(¢}
=
=2
o]
=
=
=2
£
[e)
j:i_
2
3=3
A
A

% M.ﬁ n

o) FF3 Adel w

3

N s

H
1] 554

RS WO R = Bl = B

o~ o~ =~ W o~ o~ o~ !
. < IR
9p] < ©

Mo N o Ho

1)
1
2
3
1
2
3



10
10

—_—

A

1)
=y

n

_:AO

~I

12

8. Xohﬂ DL ceee et

—_—

Jans

i)

o

13
14

o]-8/dell WA= FF

=
S

o] 57k AR REe] ARA kg 2 AL

=
=

]_

A 2] BFA

[

15
16

Ho

o

;00

Nd

16
16
18

o

i

S
ilte

19
20
920

el

=

=

I~

H
_AO

~I

0

il
rJ

—

Plo

]
=

(4% 3] A% @70l AT wAE] A W} AR o] 4

21

Ho

o

;OO

Nd

26
2%
97

6. ZOH,H DL coes et

o

i

S
ilte

H
_.AO

—

~I

27
.98
99
30

b

Do

i



30
~31

\uAlo

il

32

V. _g_g}:

o
alz)

el

iii



Table

Table

Table

Table

Table

Table

Table

Table

Table

LIST OF TABLES

Chemical composition of the concentrates and forage used in the

eXDeriment 1 ....................................................................................................... 7

. Total and daily intake of concentrates in Jeju cross-bred horse in

eXpel‘iment 1 ........................................................................................................ 9

3. Effects of different levels of concentrates on body weight in Jeju-cross

bred horse in eXDeﬁment 1 ............................................................................ 9

4. Changes of intestinal microflora in Jeju cross-bred horse fed different

levels Of concentrates in eXpel‘iment 1 ...................................................... 15

Chemical composition of the concentrates and forage used in the

eXpel‘iment 2 ..................................................................................................... 15

. Total and daily intake of concentrates in Jeju cross-bred horse in

eXDeriment 2 ...................................................................................................... 17

7. Effects of different feeding frequencies on body weights in Jeju—cross

bred in eXDeriment 2 ........................................................................................ 18

Chemical composition of the concentrates and forage used in the

eXDeriment 3 ..................................................................................................... 22

. Total and daily intake of concentrates in Jeju cross-bred horse in

eXpel‘iment 3 ..................................................................................................... 26

,iV,



Table 10. Effects of different feeding managements on body weight in Jeju-cross

bred horse in eXpel‘iment 3 .......................................................................... 2’7

Table 11. Effect of feeding managements on approximate compositions in loin

muscle of Jeju—cross bred horse in exXperiment 3 «reeeeesseeeeeeeeeeeeeenn 29

Table 12. Effect of feeding managements on sensory traits in loin muscle of

Jeju—Cl‘OSS bred horse in eXDeﬂment 3 ...................................................... 30

Table 13. Effect of feeding managements on color characteristics in loin muscle

Of Jer_CrOSS bred hOTSG in eXpel‘iment 3 ............................................... 31

Table 14. Effect of physical characteristics on feeding managements in loin

muscle of Jeju—cross bred horse in experiment 3 :-oeeeesseeeeerreeeeeeeeees 31



LIST OF FIGURES

Fig 1. Changes of blood fibrinogen levels depending on different levels of

concentrates in Jeju—cross bred horse in experiment 1 «eeeeeeeeeermeeeeeneens 10

Fig 2. Changes of blood D-dimer levels depending on different levels of

concentrates in Jeju—cross bred horse in experiment 1 «:eeeeseeermeeeeeeees 11

Fig 3. Changes of rectal temperatures depending on different levels of

concentrates in Jeju—cross bred horse in experiment 1 «eeeeoseeeeeeereeeeeeenns 12

Fig 4. Changes of fecal pH depending on different levels of concentrates in

Jer_CrOSS bred horse in eXpel‘iment 1 ........................................................... 12

Fig 5. Changes of blood hemoglobin depending on different levels of concentrates

in Jer_CrOSS bred horse in eXDel‘iment 1 ........................................................ 13

Fig 6. Changes of endotoxin levels depending on different levels of concentrates

in Jer_CrOSS bred horse in eXDeﬂment 1 ...................................................... 14

Fig 7. Changes of blood fibrinogen levels depending on different feeding

frequencies in Jeju—cross bred horses In experiment 2 ««eeeeeeerermseeeeees 19

Fig 8. Changes of white blood cell count depending on different feeding

frequencies in Jeju—cross bred horses In experiment 2 «««eeseeeeeeeeeeemeeeens 19

Fig 9. Changes of fecal pH depending on different feeding frequencies in

Jer_CrOSS bred hOTSGS in eXDeﬂment 2 ......................................................... 20

,Vi,



Fig 10. Changes of rectal temperatures depending on different feeding frequencies

in Jer_CrOSS bred hOTSQS in eXDel‘iment 2 ................................................... 21

Fig 11. Changes of rectal temperatures depending on feeding managements in

Jeju—Cl‘OSS bred horse in eXpel‘iment 3 ........................................................... 27

Fig 12. Changes of fecal pH depending on feeding managements in Jeju-cross

bred hOTSQ in eXpel‘iment 3 .............................................................................. 28

Fig 13. Changes of blood fibrinogen depending on feeding managements in

Jer_CrOSS bred horse in eXDeﬂment 3 ......................................................... 29

- Vil —



Abstract

Effects of Feeding Methods of Fattening Feed on
Feed Utilization and Meat Quality Characteristics in Jeju

Cross-bred Horses

Jae—-Hoon Woo

Department of Animal Biotechnology, Graduate School

Jeju National University, Jeju, Korea

This study was conducted to set up feeding method for fattening of Jeju
cross—bred horses. In experiment 1, Jeju cross—bred horses, which are from
twenty—four months to thirty—six old, were allocated three groups and were
investigated by feeding the concentrate feed at 1.5% (n=5), 2% (n=4), and
2.5% (n=5) of their body weight. the final body weights were 288.60, 324.50,
337.00 in 1.5%, 2%, and 2.5% and its levels were significantly high in the
treatment group (p<0.05), which were fed concentrate feed at 2.5% of body
weight. Endotoxin, which is known to be released in gram-—negative bacteria
cell wall in case of eating much concentrate feed, were significantly low in
the treatment group which were fed concentrate feed at 2% and 2.5% of body
weight (p<0.05) in the third week. But since then, there were no significant
differences. The faecal pH were 6.2, 58, 5.7 in 15%, 2%, and 2.5% and its
levels were significantly low (p<0.05) in the treatment group, which were fed
concentrate feed at 2% and 25% of body weight. The number of faecal
microbiota, such as Fibrobacter involved in the decomposition of cellulose and
carbohydrates, were 2.49%, 1.42%, 1.09% in 1.5%, 2%, and 2.5%. It shows
significant decrease as the amount of concentrate feed increased (p<0.05). In

experiment 2, Jeju cross—bred horses, which are about thirty—six old, were

- viil -



allocated three groups and were investigated by feeding frequencies at 2
times (n=bH), 3 times (n=4), and 4 timese (n=3) of their body weight. its levels
were not significantly difference the treatment group (p>0.05) and all
treatment group have high rectal temperature and fecal pH than normal range
but the colic symptoms did not appear to all the treatment group. In
experiment 3, Jeju cross-bred horses, which are more than thirty—-six old,
were allocated two groups and were Investigated weight gain and
characteristics in loin muscle of Jeju—cross bred according to feeding
managements horse. Individual management were higher than herd in the
weights gain but its levels were not significantly difference the treatment
group (p>0.05). But individual management was herd higher fat content
significantly. These results suggest that feeding concentrate at 2.5% of body
weight in individual management might be utilized as a method of fattening
in Jeju cross—bred horses.

(key words : Jeju Cross-bred Horses, Fattening Methods, Feed Utilization,

Meat Quality Characteristics)
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Table 1. Chemical composition of the concentrates and forage used in the experiment 1 (%, DM

basis).
Items Water Crud.e Crude fat Crude ash C.rude NDF*  ADF**
content protein fiber
Concentrates  10.63 17.00 4.70 6.36 7.58 23.16 9.61
Forage 5.99 6.08 1.27 5.01 32.59 62.45 37.08

*NDF : Neutral Detergent Fiber, **ADF : Acid Detergent Fiber
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AF o] AT F 5F AR S-S Table 29} 2l 2 AP A 853 55 A}
3 15%, 2%, 25% wo AHTe Alm AAFS A7 218.27kg, 326.14kg,
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Table 2. Total and daily intake of concentrates in Jeju cross-bred horse in experiment 1.

Concentrates feeding levels

Item (kg)
1.5% 2.0% 2.5%
Total intake 218.27£21.29 326.14+£19.89 421.82+28.06
Daily intake 4.11+0.40 6.15+£0.37 7.95£0.52

Values are mean+S.D.

Table 3. Effects of different levels of concentrates on body weight in Jeju-cross bred horse
in experiment 1.

Concentrates feeding levels

Item (kg)

1.5% 2.0% 2.5%
Initial B.W. 276.20+£30.26 303.00£18.00 308.00£21.78
Final B.-W. 288.60+23.92" 324.50+22.42® 337.00+19.26
Total weight gain 12.40+8.50 21.50£10.78 29.00£9.97
Daily weight gain 0.23£0.15 0.39£0.20 0.54£0.18

Values are mean+S.D.
aP\eans with different superscripts within the same row are significantly different (p<0.05).
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Fig 1. Changes of blood fibrinogen levels depending on different levels of concentrates in
Jeju-cross bred horse in experiment 1
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Fig 2. Changes of blood D-dimer levels depending on different levels of concentrates in
Jeju-cross bred horse in experiment 1
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Fig 3. Changes of rectal temperatures depending on different levels of concentrates in
Jeju-cross bred horse fed in experiment 1
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i
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Fig 4. Changes of fecal pH depending on different levels of concentrates in Jeju-cross bred
horse in experiment 1
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Fig 5. Changes of blood hemoglobin depending on different levels of concentrates in
Jeju-cross bred horse in experiment 1

3R AFFo W2 W5 A(endotoxin) ] A E 24138 A= Fig 63 3%
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A2 B AYoM FIARE AT 15%, 2% 25% wolst A FoA= 3F
zboll 242y 2.13Eu/ml, 1.50Eu/ml, 0.57Euw/mlZ F$AIEE o AHS FolA
fFrelAow w2 FAE YEWA S WH(p<0.05), olFdl= Ak #ZolA= S

o

Btk FR/AES o= wolv oig Ul 24 AL e gletrE SUHAIA
Y59 pHE wolrte]ii(Medina et al, 2002) 1ESA+ Ho A W=7}
ool Al 9 A¢gdS WAAZIvtt B aE = (Kohnke et al., 1999;
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Clarke et al., 1990) 2 HFAAME EE A|gFoA Abgo] 2SR = YA
T ESALE O R go oA dAIA R WEATE FolAlE AFS g0
2

AT AT FFALE Folo] w2 %

|endotoxin 2.5
(EufmL)
2 M

15 ——1.5%

ir=2.5%

2 4 6 8 {week]

Fig 6. Changes of endotoxin levels depending on different levels of concentrates in
Jeju-cross bred horse in experiment 1
* Means with different superscripts are significantly different (p<0.05).

11. MR E
Ag o B vAE W3l Table 49+ 2l Fibrobacters= 3 A RE AT
o] 15% HoAde 4% & mAETAA 249%E AASAL, 2 25% =
TollM = Z2b 1.42%¢9F 1.09%E 2HAetAtt. Fibrobacter= &= Q2 Hafd
dolste MA=EE delAd o, F3AR I 0] soldsrs dadste A
HEW A= ol TFARE b 5o A TelA dx AFHAZe]l =9
Eo] AFEex~E Este HAEY S A oz Amd

Lactobacillus®} Streptococcust= &SAFE 15%, 2%, 25% wogk Az -9

X

27y & nAE oA 0.48%, 0.76%, 0.81% %} 5.90%, 6.90%, 5.81%= YEFH ]
o F92¢ zo]S Holx &ATtHp>0.05). Lee 5(2010)8 #Ax Fof 7o H
3 FIZALRE FoJ3 A oA Lactobacillus®t Streptococcus?t B AA F
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bttt Bastdeh a8y B Aol A Lactobacillusv= &FALE Fo] 2o

_—

S7kgell weEh SrhskRl o el Al Apol= HolA W9Lal, Streptococcus 4
A Fel e Aolg wolA gtk ol HA ATshE Pl Axe FAY
et wFARE WA AN WEro ArHd.
Table 4. Changes of intestinal microflora in Jeju cross-bred horse fed different levels of
concentrates in experiment 1.
Concentrates feeding levels
Item
15% 2% 2.5%
Fibrobacter (%) 2.49+1.26 1.42+0.33% 1.09+0.33
Lactobacillus (%) 0.48+0.08 0.76+0.20 0.81£0.45
Streptococcus (%) 5.90£1.62 6.90£1.81 5.81£1.87

" Values are mean=+S.D.
@b Means with different superscripts within the same row are significantly different (£<0.05).

[d3d 2] &FAE F9 357 AFr 2gqF: g 933 2 AR
o] &4l P ¥

1. A5 2 AFET

FAFoZ AT WFFEFEA AL, 36709 o) 1358 FAHARL 3
AU NES FARAE FFARY Folt ¥ AT 25%0) FFARE o
% 23] el 5, A9 33 FelT 5%, UL 43 FelT 3FE 27 AT

AR R zAbmel duksishs 24 Table 5o el el 2

Table 5. Chemical composition of the concentrates and forage used in the experiment 2.
Water Crude Crude Crude Crude

* * %
ltems content protein fat ash fiber NDF ADF
Concentrates 11.98 16.66 4.37 7.03 731 22.76 11.96
Forage 10.42 7.47 1.31 7.89 29.79 63.31 38.08

*NDF : Neutral Detergent Fiber, **ADF : Acid Detergent Fiber
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A ZkzE 9.2kg, 9.2kg, 8.3kgolAth AlFF AFWst= Table 79 2tk /A
Ae 28 FoFolAd 34880kg, 33 HolgtolA 350.80kg, 43] Foel A
312.00kgel o F2 AFS HIAR 9 23] FolTE 404.60kg, 33 F o

= 405.20kg, 43] FolTE 37500kgo® AT I ZFALL FIAE A

o foAel Aol AATHpP>0.05). Potter 5(1992)¢ thaFe] ARAE A
Akl ARABRT AFAY hsto] BolAm istHA e AR
Bl wad o iUzt debrkn mugnt gk
ofo] e ATFE Lee F(20100& AR FAG Folst FFARE AFo
ool Fol7h AHES WANIA = A AFR Fol ol AA
Hbogleh Eg o2 obmrk PO o] Fut o2 o] el B Ak WS
Aol ol(Ralston, 2002, 2004; Gordon, 2005) A o] i} o] 2 QFo] Al
HAZE obol Foldt Aol va SUAL Ao WMAATE vEo] ¥
nage gk B AFeAE B AF 1% FFAE Flgu ¥
25% IRy W] el el WE Wt U Aoldu APBAW
Folged we FAF L AY A5 Frhd B Aolw FAF + Atk
o= A whgel A FFALR 25%F Fold A4 AUFTel we el FFA

28 44 flol WU AAse] Fol A% 2 Fol Auel e it A4

b

Rl

rlo

Table 6. Total and daily intake of concentrates in Jeju cross-bred horse in experiment 2.

Concentrates feeding frequencies
Ttem (kg) 2 times 3 times 4 times
Total intake 722.4163.4 7224527 650.7+65.6
Daily intake 9.2+0.8 9.2+0.6 8.3£0.8

Values are mean+S.D.
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Table 7. Effects of different
experiment 2.

feeding frequencies on body weights in Jeju-cross bred in

Item (kg)

Concentrates feeding frequencies

2 times 3 times 4 times

Initial B.W.
Final B.W.
Total weight gain
Daily weight gain

348.80+23.10

404.60+40.20

55.80+17.20
0.69£0.20

350.80+22.20

405.20+35.10

54.40+17.50
0.67£0.2

312.00+31.90

375.00+40.90
63.00£9.50
0.78£0.10

Values are mean+S.D.
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Fig 7. Changes of blood fibrinogen levels depending on different feeding frequencies in
Jeju-cross bred horses in experiment 2
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Fig 8 Changes of white blood cell count depending on different feeding frequencies in
Jeju-cross bred horses in experiment 2
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Fig 9. Changes of fecal pH depending on different feeding frequencies in Jeju-cross bred
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Table 8. Chemical composition of the concentrates and forage used in the experiment 3 (%,

DM basis).
Water Crude Crude  Crude Crude N .
Ttems content protein fat ash fiber NDF ADF
Concentrates 11.98 16.66 4.37 7.03 7.31 22.76 11.96
Forage 10.42 747 1.31 7.89 29.79 63.31 38.08

*NDF : Neutral Detergent Fiber, **ADF : Acid Detergent Fiber
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Table 9. Total and daily intake of concentrates in Jeju cross-bred horse in experiment 3.

Feeding managements

Ttem (kg) Individual Group
Total intake 1358.49+265.40" 1309.34+257.00
Daily intake 16.56+3.23 15.96+3.13

* Values are meantS.D.
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Table 10. Effects of different feeding managements on body weight in Jeju-cross bred horse

in experiment 3

Feeding managements

Ttem (kg) Individual Group p

Initial B.W. 378.25+19.38" 377.37+45.63 0.96

Final B.W. 444.25+22.53 430.75£63.60 0.58
Total weight gain 66.00+11.72 53.37+28.68 0.26
Daily weight gain 0.79+0.14 0.64+0.34 0.26

* Values are mean=S.D.
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Fig 11. Changes of rectal temperatures depending on feeding managements in Jeju-cross
bred horse in experiment 3
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Fig 12. Changes of fecal pH depending on feeding managements in Jeju-cross bred horse in
experiment 3
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Fig 13. Changes of blood fibrinogen depending on feeding managements in Jeju-cross bred
horse in experiment 3
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Table 11. Effect of feeding managements on approximate compositions in loin muscle of
Jeju-cross bred horse in experiment 3.

Feeding managements

Ttem(%6) Individual Group p

Moisture 70.53+1.84 72.44+1.33 0.03
Fat 7.83+2.04 5.65+1.58 0.03

Protein 20.46+0.69 20.45+0.52 0.95
Ash 0.89+0.05 0.91+0.06 0.45

* Values are mean=S.D.
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Table 12. Effect of feeding managements on sensory traits in loin muscle of Jeju-cross bred
horse in experiment 3.

Feeding managements

Item Individual Group p
Juiciness™ 4.330.42" 4.50+0.78 0.58
Tenderness 4.33+0.64 4.65x0.70 0.35
Flavor 3.88+0.38 4.23+0.52 0.15

* Values are mean=S.D.
#% Juiciness : 0 = extremely dry, 7 = extremely Juicy ; tenderness : 0 = extremely tough, 7
= very Tender ; flavor : 0 = flavorless, 10 = very intense flavor.
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Table 13. Effect of feeding managements on color characteristics in loin muscle of
Jeju-cross bred horse in experiment 3.

Feeding managements

Ttem (kg) Individual Group p
Lightness (CIE L") 33.95+1.63 33.64+0.92 0.64
Tenderness (CIE a“) 17.72+0.50 17.49+0.62 0.43

Flavor (CIE b") 7.27+0.77 7.33+0.78 0.87

* Values are meantS.D.
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Table 14. Effect of physical characteristics on feeding managements in loin muscle of

Jeju-cross bred horse in experiment 3.

Feeding managements

Item Individual Group b

Shear force (kg/0.5inch?) 2.50+0.24" 2.80+0.38 0.03
Cooking loss (%) 32.18+2.43 33.31+£2.36 0.03
Water holding capacity (%) 55.30+1.81 54.46+1.15 0.95
pH 5.84%0.10 5.85+0.06 0.45

* Values are mean=S.D.
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