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wowyel Uutg 2 F2s 088 %A 2 AXPEeIAY THE, duFEe Axshs Al 1A,
A7) RS, BE, AASH 8 E ERelel EFES weE A 2w, 4] ERES 2 34
o7 AZdh= Al 3TACt, V] B A EFES XAV A 49Ae}, Sx2AS AxsE Al S AN,
7 A 4dAlel B3R 37 Al seAle Hzele Egeht A 69AE Egete] TAHE AL SHOR @
o,

Bl )54 4l AxEels WA auF£e AxdT. guFEe, ourE 2aes Al 19,
47) RS bdeka YA Al 12RAsh, 37 Bl Al AA F, 4] Al -2eAnd o
How o ¥ oA o 7 AZEL HAE F WAAlE A 13RS 47) TS 200mesh olsh
Pt Al 14WAE el pART. uo FAdeR Adsd thed a,

S BY FAANEE )M Aatekelth, tiuiE AR ATSAR Yol AAkSESIT.

%1(%)%M@ﬂﬁ4@°id1”%%ahkf7mtﬂﬁ6437wﬁhlé%%ﬁ%4&%
o T A gAlE AE " S guFE 3 832§ 900TeAA 8AIZE Tt 7S & A2eA Wzt
i H%m%%@ﬂrWhAQ%xﬁémﬂQﬂzmm%maﬁlmﬂﬂﬁifﬂow%%&ﬂﬂw.

FA
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o

2 an = of Abszt 77 Wate] QFEBolA
AOE e} ol ne] As dUTE RUE FEE ARAAAZ A8 A5

F
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teos i Ayl s AWt dur=E2 A7) diurx 7033l de, FE 20 WA
405, AAGE ] A8y 1 UiA 5TERE EFEte] Axdv. Bu pAReR distd oedt
k.

[ == Azt

1) Mg 57 Gele] ERRAS ol88hel 200 nesh BT} & F7]e] BUlE% 706, 200 mesh W} e 2
718 FE 286 % OC 2L AAYHE WE] 2% FEOE Absel T

[a—

b Age ABNE olgste] E3E ART 2AF Fulololx AWl wZel st FYE Ant
wEE Biste] AF HHet: 4% Bl dm Aoz dusignh

) Axs ' 25 dx7E ol &sto] Al ddE v 52 Fvt glem® o] 3000mn B AlE
800mm= HAF Hx7ol RS FHste] = = i 5% oIkt 2 wWizkA 16m Aol FdeaA Ax

e, 37 Al 1RAGA, MAEE £3718 Jasel ofuetel ZxAe Axse AL SHom
oo] AxTGS ofelol AASA ATt
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Zzolel APEe UTES QNS A 2 FAA S wAshs £371% Yastel Fgsar.
FHE FxAg AR olstsel AF AFS AU

7b AR A (SR 22 s 3o v =] 1 dEAE
D SEM #E-S 9% Ame] FHl= v, divrs 25 He 24719 fractions Yol AFH6H Ho &
(1988) ] WS 583 A WS o] &skiltt.

2) 2 FAFE) ]H Algol M-S WAy ste] 0.5% 2 5% glutaraldehyde &= 3143 & cacodylic
F718v) AP oz 10, 20, 30, 50, 70, 90 E 100%2] ethyl alcoholS ZF&|= 30%37+ &

= 4 AZ(critical point drying method)oi Al8E W 3t mounting AT,
HF(gold)E EA}sto] Alg 3o =2FA171 & SEM(Philips XL30 S FEG, Netherland)S ©]-&

Ay

= 2] 2] <3|

U, nF GEESEIP)E olgste] qutse 23 33
D s R s B 1S AEshl Hekel sskzelA 600TAA 843 Zhdste] Wz,

o

2) FHdE ARE WY FHCL 89S 1l BohE B, 2407 Ao WA

AHAE o] &ste] AHE E 100mLE mess up 3+ F ICP(Optimma
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A e I I T e s

1) 2o fa7f wAlEge 2 AE A T 136 ZAFEIY om | wWEHCH,), SEUYoF(NHy), o}l (R-NH,), o
F35ea(H,S) 7FAE SR 98] AAF B AH &)

2) EUYolE opuxAt EA17](Amino acid analyzer 835, Hitachi, Japan)24 &23k9itt. Z4S High
resolution Z#H& AR 29 22 47T, 942 570mmoll A SA 33}

3) Weke A3 B Chaney$t Marbach(1962)2] Wb oz BAAATE, AHE AMEZ 508 sealed yubeo] B3
35Co A 30h Hadt & 71~E5 AFH 3 gas chromatography (GC; Shimadzu, GC-210, Japan) 2 3 13} 79|
S48kt
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Items Condition

Column : PORAPAK N+Q

Max. Temperature 200°C, use temperature 80°C

Wave length

m

wavelongth o

inner diameter

ID film Thickness

Detector - FID

Temperature 110°C

Mackkup flow 10me/min

H2 flow A0m¢/min

Air flow 400m2/min

GoR T ARy ARY 3% 54

ok

1 w9 3 Aatk(Volatile Fatty Acid)E 578371 A8l 7] pHE A & AHg A 8& A&
A= 343 A|8E 1.5m0 tubeol FH3FaL, 3,000rpmellA] 3E7F P4l Eolsle] & &8A =S o1
g AT Imld 25%2] HPO; €95 2nls ¥ & 42 F AYA 308 AAAFG. a8+ F

3,000rpmell Al 108-7F A4 B sle] AEaS

0.20um syringe filter® o33+ ¥ HPLC (High Performance
Liquid Chromatography)® =43} th. HPLCY =1L

2 % 29 2T

2) & Ao A8d {7142 Analytical gradeZA] 4] 352 acetic acid, lactic acid, valeric acid,
iso-valeric acid, butyric acid, iso-butyric acid 2 propionic acidth. Agilent (Germany)A}le] =29l
Agilent 1200& AR&3ke] 100, 500¥%F 1,000ppme] Al 7H#] == standards Fdth. #H&7]= UV/Visible
detector (Agilent, Germany)E AF&3F3i o™, 210nme} 220mmol| Al #-448}5 T},
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Condition

Varian (USA)

Column

0.6 mL/min

Flow rate

Mobile phase 0.0085N H,50,

Wave length 210nm and 220nm

Detector UV /Visible detector

HitachiL-2130

Auto HitachiL-2200

[n]

Injection volume

1) AFEAIE 5 A AT A wdE SA9 AAg £& AFEAT. AFE 10g X S 90mLe
© % homogenizer® wWA3IAA B

AESt] masil

¢ FRER 1044 34 @

AN o

& Zo &A38l= total bacteria, E. coli, salmonella spp., shigella spp. ® lactobacillus spp. T

3) Total bacteria <+ plate count agar(Difco) ¥IA|& A3} 3L, E. coli 4% MacConkey agar(Difo) Hl
A& AME3}H oW | salmonella spp. B shigella sppl 9=+i. salmonella-shigella agar(Difo) WiA|& A}-&3}
A}, w3 Jactobacillus spp. =+ MRS agar (Difco) BiA|S A}&-3}SIT).

4) BE wjAE 37°ColA 24AZF B& 48417 Wik B 7t m =S g4 SAS
AE colonyd (30-30070)+= colony counterZ o]&3d}e] AFdAT. AL
forming unit (cfu)® AAF 3 logpe FHoE Aste] LTt

o, Z+zre] Ao Al
= 7} plate?] colony-

Z1

4. ti-F=e] A dAA 5y 2 A4S A 2 A

_9_
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HoAAE WA Al FE 61t 1lkeg7bA = A= ARRE AR Folsiglal, 1 ol% Ed Al ZHA= HlEE A
25 woladlth. AldAtRe] A F 8ok 242 % 339 2.

- At AR Fel (AT, ©) 200 mesh olshe} tivbiss 0.3% H7HA1T, T1), #I5 0.5mm °]s}
o divbi B 0.3% A7HAE2T, 12) 2 AF 0.5m o] tiuis = 0.3% H7HA 3, T3)ske] Folst

- AlgAbRSE B2 FAI Folshdlal FRAT 110+5kgell E6ke wi7hA] 4293F o] skl

Parameters

Q

)

Eice bran

Molasses

Limestone

16

Lysine

Vitamin premix!

Chermical composition®, as—fed basis, %

ME, Mcal/kg

Lysine

[ 5180 |
o
Dried distiller’s grains with soluble _
s |
Gluten feed L 100 |
1
03 |
005 |
1200 |
o0 |
Total phosphorus L 0s0 |

’ Supplied per Kilogram of diet: 8000IU Vitamin A, 4000 IU Vitamin D, 1500 IU Vitamin E, 150mg

_‘IO_
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Vitamin K, 20mg Vitamin B12, 20mg Niacin, 10mg Thiamin, 20mg Pantothenic acid, 4.0mg Riboflavin, 0.6mg
folic acid, 0.03mg Biotin, 60mg Zn, 60mg Fe, 25mg Mn, 15mg Cu, 0.25mg Se and 0.20mg I.

’ Calculated value.

1) A% (Body weight, kg)& 7HAAl A ZF(Initial body weight, kg)o] 61x1kgele™, FHA AF(Final
body weight, kg)& 110+5kge]Qlth. AE=& 230 A A1 MAL(AWF 120+19%)
168 1d)el 77 SA ATt

2) % ZA%Body weight gain, keg)& A& Z8A] A= AF AAA AFY 2oz F FAFS
Faglon, F FAFNA AIFASE Yiro] dFF A% (Daily body weight gain, kg)S 7AAs}SIT).

il

A2 #H % (Total feed intake, kg)= Ald /WAL

S AR U] F AIRAFATS A
intake, kg)& AXFsIATt.

F

S
L ol

-
(<0
-

4) A5 a8 (Feed efficiency, gain/feed)> AFS7IZF F & SAZFS ARV B9 AFHS AlsdHFo=
FojA Aakskdet.

5. @
7k A H

1) FAEEY AL 3AF FA das A7l & 7 A TFolA F2hg2 AdE 859 HAYwogHE H
S oF ouLE AFstY 2 F 2mlE dAAST =S Yol =A] EDTA A 29 vacutainero] ¥ z &

&g AL ice boxol Wol AU §7 F BA ARAF EAol o] g3,
2) YA sl ANEEA S4S getel A AAAAS BT ol AL wy F EA o] §3ct.

Y. g3 A4 (blood corpuscle)

9

1) AFHTF FNE vacutainer o] AMFI & 2 vlE 0.1nLS AFHS]  IFASF7I(VET abe, France,
2002) 5 o]gslo] dFASE A5 Y.

2) A% g&Eo Wy (leukocytes, 103/mm3), g T (erythrocytes, loﬁ/mms), 3| 2= 24 (hemoglobin,

A

g/dL), sIPtEAZ E(hematocrit, %), BT H P82 (MCV; mean corpuscular volume, ums), R T I = R

Z~%(MCH; mean curpuscular hemoglobin, pg), Hy#HI1dA4s FE(MCHC; mean curpuscular hemoglobin

} 3.3 -
concentration, g/dL) @ dA%(platelet, 10 /mm )S A5},

t}. dN3}8kX] (chemical composition of plasma)

1) YWk tubeo] X3 A|EE 3,000 rpmoll Al 1583 YRS & FAnk 345t N8t FA4Jo o] 835}
ok, AAEE A7) (Express Plus, Bayer USA, 2002)= WA 7]7] otoll ZFHFE A1, #H7] FHE

al

g Atgel =5 AL F, 717] application guideol whel Aok #HIE vhg LS AAM A8
Mgk e & F @A (total protein, g/dl), &FF(Albumin, g/dL), o}~TEEHO|E ofu|:-Fo] g
Z~(AST; aspartate amino-transferase, U/L), ©}9]:=% o] 8 A (ALT; alanine amono-transferase, U/L), %4+ &
FAa A (LDH; lactate dehydrogenase, U/L), SFEFYl o] a4 (GIP; glutamyl transferase, U/L), % Fd&
H & (total cholesterol, mg/dL), SAW(triglycerides, mg/dL), =FFZ2=(glucose, mg/dL) A do}lEld
(creatinine, mg/dL), HDL-Z#|~HZ(high density lipoprotein cholesterol, mg/dL) ¥ LDL-ZX~HZ(low
density lipoprotein cholesterol, mg/dL)& #243}3it).

A}
~

H
Rln

eh. Aol o] IgA, IeM % IgG 9] Wg==25

ol

1ek -

Ay
o

_11_
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1) 89 U Ad=22d d=2s 437 Y I3 - A vbeS o] &5k, A SA A Zad Wy F
stop solutions #|9]3F == B BethylAle] ELISA starter accessory package?] <tell EslE o] glom

A2 Mgt

2) 34 ¥ capture antibody(1x} A])E 96well plateol coating ¥ washing ¥+ ¥, blacking solution =
dol g - FANSS A F T

pid

¥ A& HRP detection antibodyS Y& ¥, substrate solution¥} ¥F$-A]# ELISA

of

A (carcass characteristics)% 59\}6}7] dste] AE FE2 A FAIEL EFAFS A T A

H FAEEY ZA|F(carcass weight), SA¥ F7(backfat thickness) ¥ =A%
EEZ4AH71Y 715 (Korea Institute for Animal Products Quality Evaluation, 200
9ol T3t =5 & d

3) BAFE BE AT LEANA W, vl L 22 AAT FFS Y5

4) TAY FAE ZNEEA 11-1284] S3FAko] 2 FHF 53 AR 9% I3 A SHSY HFo
2 T3

5) =A&(dressing)2 ATl 3t ZATHFS NEEZE st 319}

6) Z=A|sw(carcass grade, A : B : C, )< FZ5Y3 FAESTHA 7ol uhgt SAWTALG EAFo=
13 S3HAS 319, B4 A9F (Y, ¥S A, AR A, viRe]) 2 S32 (237, $4, A
Ay A AHE) 2 23 A4S &, SHY SAS F3 A HF TATHORE S

1 s AA

- FAAEE EF F 19 YA (0-1£2)dA4 W4s & Ao S, Jongissimus dorsi; LD)
S 58, 44 AEFEE 10748 Ad8ste dgsta 3 X ¢ 0+21T 2504 19 47 & S4848 9
gt FAARR o] &3St

2) 54 &9 333 ZA(chemical composition)ql i, Zwdid = 2 I e 242

AOAC(2010) ol F3&lo] EA &1},

7} FE-(moisture) FFE ARE 65C2 7Z7](Vision, Korea)oll A 48A17F AZ3 thd Ao A 24417 A
zsto] HFES ST, FEIFS AHFES AT AR 1.0g5 100+£2C A=x7|dA 543 Hx9
U2, desiccatoroll 303 WY § FEFFS S5

W) ZdwA (crude protein) FHEHS AE 1.0gS &3 &7]o ¥ 3 H,S0,3 EsiEH|A (CuSOy : K80, = 9
1DE H7bste] a4 (Buchi 412, Swiss)ell #8i3tF i, Z=F4% (Buchi 339, Swiss)® Xuhilzas =4

s,

o) ZA| W (crude fat)dHFS Alg 1g2 AWFZ74X(Buchi 811, Swiss)E ©] &3} ethere A7 s & Ak
FEAXNE FE3AT. FEE AEE etherS Ao AAZ &, 105CoA 6A17F Ax7](Vision, Kore =
o] 835t Ax3IATE. =AY FdFE F&F A P FEF T FAE o] &3l AAts ﬂE}

2} 3]i(ash) 2 AR 1gS AZFH crucibleo] &3 & 500C 332 (JR11-402, Korea)olA 5A13F 3
spetdet. x23)F g2 3 d ¢ 3|3 Fo] FAE o]&ste] ALtsidT.
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3) =8]-3}st4
71 5419 Eu]-33t24 =4 (physico-chemical characteristics) %, pH ¥4S 9lete] TAo Zutyp 2wt
& AAST A8 5g7 pH 6.89) FHFTE 1 ¢ 99 HERE 3|43t polytrom homogenizer (MSE, USA)Z & gh
3 glass electrode (Orion 8163, Berverly, MA, USA)7} Z2+#l pH meter (Hanna HI 9025, Woonsocket, RI,
USA)E o] &3t SA 33l

A

3

=5 A 2 (WHC; water holding capacity) #41-& Honikel (1998) HPHS o]&3&lo] A& T =, +
Pt ARE YA tubed] Wil 70T oA 3087 7HEE the, 1,000rpmell A 10487F 94l
g & 5 = =S
o

= =A3A, AFES ASE 10 ¢ IEE dishol HolA] 102 =1 drying ovenol A 24A17F A
AE S35, = = bt
}) 549 7tE7H(cooking loss)S A3 HdFe] 1.5em F71Q1 80ge] 5412 polyethylene bagel] ¥
e 75C ¢ &% (water bath; DS-23S, Dasol, Hwaseong, Korea)oll 1A]7F 7}g3dt = 308%F 2204
yzbsldth. 7S (e 71E A, 4 Fo] FAE o835t ALt

4> i

2}) 5419 Ah7b(share force): Honikel (1998) ¥l og BAE QT AMES A FAYR A2 § 712
2 538 A] Warner-Bratzler shear blade®] #H]ZS 2% Instron 3343 (A&D Co., US/MX50, USA)E o] g3lo] &
A3tAt. o] W] crosshead speed®= %3 1 mm (1 mm/sec)?] £E2 AU, 7712 Alg+ 3WtEo w2 3

35, Fdgs AdvtE o] &sdi
4) Absf &=

7F) w2 Abu| = (TBARS; thiobarbituric acid reactive substances)E Witte 5(1970)¢] WhHol wigl A&
20gell 20% TCA(trichloroacetic acid in 2M phosphate) A]%F 50mLE % 7}38Fe] homogenizer @ 14,000 rpmoll A 2
B gAS &, o] gANE FHRFTE o83kl 100mLE mess up 3t o FHA ] oG ofHE SHE
5mL % &Fe] 2-thiobarbituric acid A]2F(0.005 M in water) 5mLS Alg o] Yol &3H3k H AL AoA 15
A ZF ot e & 530nme] oM FHEE S

) XA = (VBN; volatile basic nitrogen)S Takamatsu(1975)¢] WHS o]&3fe] AldS 10go =/

9O0mLE 7}3ted 14,000rpme. 2 587F #2&3 & F @A NS Whatman No. 102 73te] oz 1nLE conway

unit e Ya Adol= 0.0IN BR8N 1 mLe} XA N(0.066% methyl red + 0.066% bromocresol green)<-

3-& 71ekeich. £ 3o HHEY el glycerines HFEI F74S @& 5 50% K203 LS 9] F9) %
o=

] =
H bl
A LA e §718 FHOR WU ¥, 37TAM 12087 wekskalth, W F 0.02N HSOE WSl ¥

5) %41 B A

71 549 &AM (meat color) @ AW (fat color)e FAHL H3te] AN 545
B2F ALoA & Z MA}A (Chroma Meter; Minolta Co., CR 301, Japan)Z& ©|-&3}
Hate] A5

W) 5419 4 9@ Aue Wi (lightness) CIE L, A% (redness) CIE a 2 3% (yellowness) CIE b

2 Jehlleh. olw] B EAS L'gk 89.2, a gk 0.921 2 b gko]l 0.78301 HFEMWS Algslda, x|

L h
(aperture)™ 8 mm, 33A| (illuminant)® D65, 10° ¥F F 7 %(Standard Observer)E AR&3&e] ¥ F33F U}

- gyt 4 duyiFs F2d g9A8E S8 ALY, a8, EAEAH 2 SHEEA] T HIS T 4
o RE z—gﬂr—e SAS (1999)¢] GLM (General Linear Model) W& o]&3te] EAaict. A 3re] Bd%
= 5 —i‘— 0.05 ©] 0}4 7k (P<0.05) 2.2 Duncan® Multiple Range Test (Duncan, 1955) HMI'H<S

o,
. I
=
i
4o
)
o
o
o 3 7

_13_



[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

ZIHSd 10-2014-0136829

[ obis 9 Fxole) Besery $4 24

7. AU ASED o2 tubits 2 guits 2o ww #xAn
1) <o AAEn A AR

7H divrxe] AAdn A AR 49b #ol et xS 24T Axde A4S 2AA o

(ST
o
SLL 1 L P
W %o FFo] BT AL & & AU

flio

b OER dubrge BT A4 Bhel 9t $4 2 4R 5 FA MuGoRH WISYe ws

g 0 5 9

o) dubES AR A 2aw W

=
[<]
Fe BAG g MRS FEl 9BE F S AS Ao B,

(03

1)
L“L'
Q
fiu)
T
n
Sy
of
4
o
B
o
I
ox,
ofy
-3
>
o
z
o
ol
.
o
Y
il

N
Q

2) Wy 2o AA-AR A AR

oo W oo el BEA g

D obRs 9 ot Be $EA GBS E 4sh vk

T T T
| eous [ omouon

238.80+20.22 237.30+14.53

Mg 401.451+9.40 404.7318.75

Mn 12.15+£1.77 12.83+£1.72

128.85+10.54 130.23+7.83

193.90+36.91 198.13+27.11
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

ZIHSd 10-2014-0136829

(Values: averagezxstandard deviation)

2) WbrE R dRE Bde FBE IS 2F, I, chuile £0E FEA Gl gon ode

HEHA FAd.

D oS R bR B 0.36 FEOR FeldRe W FRA AF, SAY L AFAP] WAL o

© % 59 2},

oft

Growth
performance
Initial BW(kg) 77.17+2.21 80.00+2.44 81.25+2.87 82.88+1.61

120.83+3.19 § 114.92+3.76 | 117.60+1.74
Finished BWi{kg) 108.67+1.98b

a a a

BW gain(kg) 31.50+1.84b 40.83+2.982 | 34.63+1.26P § 33.67+1.24P

1.317+0.096 | 0.990+0.037 § 1.018+0.037
ADG(kg/d) 1.016+0.059b . .

(Values: averagezxstandard error.
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

SIES 10-2014-0136829
Ve E37F, T1: 0.3% divbis #H7F, 120 0.3% s H7HA4 0.5mm ©]sh), T3: 0.3% HuFEE 3
JHA 7 0.5mm ©]2)

a,b . . . . .
Values in the same row with different superscripts differ at P<0.05)

2) FBA AT TIF, 127 R T37 2447 120.83kg, 114.92kg 3 117.50kge2 7 FEA AT 108.67kg
Hep frejH o 5okth(P<0.05).

3) Wiubi$ 0.3%9 H7bre] d9SAFS 1.317kg o2 ti27o] YFTAF 1.016kgH Tt Fo) Aoz HgA
(P<0.005), W= =& Fod 79 dPSAFE dlETok Fo7l Aol= AT

D mebd B o4ge A% ohbRes WhsW FRA AF 2 9FIAFES Fhe A ¢ 5 Al
g B Folshy TRA AZS AT AFTARE TN @ Ae & 5 Al

(<0

D dus 32 duyx 22 0.3% o2 59

=

bl W A

el

V)
H

AN
oft
SE
>~
>
Al
fol
o
=
=)
N
rlr
o
o
flo
=3
o
b9

ADFI(kg/da
2.516+0.014b

v)

0.404+0.024
efficiency

Feed
2.528+0.179

conversion

(Values: averagezxstandard error.

Vicr BAgh T 0.3% o Wb, 120 0.3% oS E A7HEZ 0.5m o1k, T3: 0.3% UlubRLE A
7H(A 7 0.5mm ©]A)
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

a,b

Values in the same row with different superscripts differ at P<0.05)

=

2) 49 T3 A5 AF(ADFI; average daily feed intake) T177} 2.925kg® WjZF+ 2.516kg, A2+
2.500kg 2 AZ|3F 2.518kg HT} FoHo R HA YERSIL(P<0.005), Wiy & Ak 277 4 79
AR A = JEE FA FE FoRE YEWT.
H UUFE ¥ duRE B gt AREE 2 ARaTRds §odeR 98 74 b Aom
WERSLTE
4) WA 2 Ao A, 0.3% vyFE g9 49 79 AEAATS ST E AS & 7 JAJAE,
guis 2 givds 82 A588 2 AR T8 e 93 74 g5 A4S ¢ F Jd5
[ AN ]
7F. dFAS
D duyHFsE 2 dgyis 55 0.3% T2 3939 S 1 dFAgel PR 98> 1 79 Er
Z7
Treatments!?
Items
C T1 T2 T3
Blood corpuscle
Leukocytes(103/mm3) 20.28+0.78 24.80+1.88 26.42+1.48 25.35+1.34
Erythrocytes(108/mm
2 8.29+0.41 8.17+0.49 7.97+1.01 7.45+1.01
Hemoglobin(g/dL) 12.76x0.47 13.00+0.96 12.76+1.29 12.58+1.08
Hematocrit(%) 46.00+2.63 h0.90+3.6b 48.00+£3.24 h0.b4+3.36
MCV{pm3) h4.67+0.99 h6.83+1.40 hh.80+1.62 hh.88+1.60
MCH(pg) 15.05+0.62 15.87+0.39 14.68+0.94 14.331+0.66
MCHC(g/dL) 27.33+0.90 28.02+0.14 26.34+1.47 26.68+1.21
Platelet (103/mm3) 270.0+£19.0 229.3+31.3 273.8+£23.1 249.1+25.2
(Values: averagezxstandard error.
Vico BAYy, T 0.3% oiuRg A7b, 120 0.3% diUREE A7KAA 0.5m ol3h), T3: 0.3% tuReE

7HAZ 0.5mm ©]7d))

_17_
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[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

2) Yubrs o

A 27 (MCH)

3) mebd B AT A% ubrs W oubrs Be
+ e,

. gl A3} (chemical composition of plasma)

D o @ grg 22 0.3 £E0E Folad W A

QU 2o maT, 4d7, dese, dveads, dudgTes
AFAATEAL FENCC) @ @owe) Fakol: ;

CER

Rl ofWd g MAY Wi AS &

SIHS3 10-2014-0136829

MCV), EAdTE

[
GFL FA = Ao et

v
o

2ol WA= e & 89 gk,

#* 8
Treatmentsl
Ttermns
C T1 T2 T3
Chemical composition
total protein{g/dL) 6.4010. 20 6.95+0.39a 5.88+0.16b 5.71+0.10b
Alburnin(g/dL) 3.271X0.11= 3.63+0.292 2.4810.03b 2.5010.07
AST(U/L) 90.83+21.17= 97.00+14.09=a 32.40+1 57 31.43+3.20b
ALT(U/L) 53.33+£4.99=2 53.33+£5.95= 34.20+1.57 35.00+£3.12p
LDH(U/L) 937.7+£39.4a 851.5+24 2 712.6+56.9b 771.3+£30.38
GTP(U/AL) 60.80+6.35 64.50+8.17 54.50+8.00 55.00+3.73
‘Total cholesterol(mg/dL) 96.83+4.62 95.17+4.62 90.60+2.69 95.43+3.82
Triglycerides{mg/dL) 61.40+1.97a 52.17+2.94sb 37.40+2.870 51.29+8.35h
Glucose(mg/dL) 86.67+21.14b 105.3+19.79a 79.00+0.82b 80.86+2.48b
Creatinine(mg/dL) 2.12+0.17= 2.07+0.162 1.18+0.03b 1.2010.05b
HDL—cholesterol(mg/dL) 39.67+2.56 38.17+£3.48 38.2010.89 A0.00+1.93
LDL-cholesterol(mg/dL) 51.40+5. 47 56.14+6 532 43.83+2.69b 45.33+4.06b

(Values: averagezxstandard error.

Ve o), T1 0.3% WS
ZHZA 7 0.5mm ©]4})

A7y, 120 0.3% dyFxE H7HAZ 0.5mm ©]sh), T3: 0.3% HuF£E 3

a,b . . . . .
Values in the same row with different superscripts differ at P<0.05)

R 3 o B
]

2) =
RS

1w

3) E3 0.3% Ui F95 tixTol
e

D bR B Fel g9 gast 24

wole g Agst 24 F9o 6P, T2

W, "ol el Aol o § g

, Wl OAST, ALT,

2HE 9 HDL-FdxHEe =

(3

|

4 g Aom

il

FZ32, AFotEd 2 LDL-Zu~



[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

SIHS31 10-2014-0136829

2
(@]
(@)
=]
=]
o
o
1o
=
T
Jn
N
il
ojl
£
rlr
i)
2
ofy
o
c—
=)
fom ]
)
ofy
oX
>
o
=)
ot
tlo
v
il
-
=2
=
ol

1 ol

)

o7 A

23, tiuize g Ase 2= dFs FA FARE, diui s 22 g9 s
kel 7

M
©

IIIIIIIIIIIIIIIIIIIIIIIIiHH%%HHH!HHHH!iiIIIIIIIIIIIIIIIIIIIIIII
IIIIIIHIIIIII IIIIIIH!IIIII IIIIIIH%IIIIII IIIIIIH%IIIIII

Immunoglobulin{mg/m
L)

(Values: averagezxstandard error.

Vics BAEY, T 0.3% olURE A7E, 120 0.3% dUREE A7HAA 0.5m ol8h), T3: 0.3% tuREE A
7HA 7 0.5mm ©]%)

b . . . . .
“” Values in the same row with different superscripts differ at P<0.05)

2) vt 3o divrs B Hole
e

3) 9 F9 1g6 ¥ T197F 9.57 mg/mL, T277F 9.51 mg/mL 2 T377} 10.77 mg/nlE tjzo] do ZF
IgG &5 7.55 mg/mLEY fol&H o2 =9431(P<0.05), &3] A7 0.5mm ©]/de] tufs =9 16 §F &
ol mlsl 7H 52 keH(P<0.05)

18

SRR F lgA D 1o WelE felhel 9%

s

Ao

o

7 o

D B Fo) FEE VL TV 244 ug/d, T2 2.63ug/d D 3TV} 2.65ng/dl R dlET] 2ol F
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[0193]

[0194]
[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

SIHS3 10-2014-0136829

999 2

rlo

FE|ZE % 4.35pg/dLRY Fo)¥ o E=9ka(P<0.05), TI1T, T27 % T34 +e] :EIE
o] 7} YEbA] exsk
5) wehA B ATl A, gt 2 dvds B 39

AATE.

SA-vS e W9d

tlo
Hi
o
rr
Y
tlo

o
4

rr

3. ¥ ARG R} % VAR FF W
O P
D BubRE R b BE 0.3 £EOE FoSGE W R pll R oHHks M) WAL 9%e =

109} 2o,

Ttemns

5.452+40.221 || 5.672+£0.202
pH 6.366+0.0642 6.560+0.0622 . .
Fecal gas emission
{(ppm)

(Values: averagezxstandard error.

Vico BAEY, T 0.3% oluRE A7b, 120 0.3% dUREE A7HAA 0.5m 018k, T3: 0.3% tuREE A
7HZA 7 0.5mm ©]4H)

b . . . . .
“” Values in the same row with different superscripts differ at P<0.05)

2) ¥ pHE T277F 5.452 2 T3¥7} 5.672% tET 6.356 2 T1T9 6.5608.TF folHew wgka
(P<0.05), T27 2 T3 7o ¥-9] pli= F22<l o] 7} 11T,
3) ®9] ¢tmyo} 7k S T157} 5.84ppm, T277F 8.08ppm 2 T37-7} 8.83ppm. & thx7-¢] ¢t=yo} 7}

2 9 10, 1ppmEtt & o2 Wekan(P<0.05), 53] T179 d=Yol 7l whigke] t&+o nls 713
oA o7 Fdrh(P<0.05).
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

ZIHSd 10-2014-0136829

4) %o gz SRS 1177k 286.5ppm, 1277 180.8ppm 2 T37-7} 163.5ppm 2 7o) wWghrhzs
A% 609.3ppnHTH FrolH 0@ Wk (P<0.05), 58] bt B ool wEsls ugske] theTl
FrojH oz wkrh(P<0.05).

5) el ofulzbr: WA TIF7} 26.35ppm, T277F 17.24ppm 5 1377} 18.51ppn o2 th7-e] ofwlzhs vk
A 41, 42ppmETh o) o7 Weka(P<0.05), 53] g B FolFo] opylzia ubAEo] thEFo| g

FolH o Yhokth(P<0.05)

6) ®o Faprh LAFS TI77F 8.82ppm, T277F 6.21ppm 2 T377F 6.17ppm e 2 )29 F3pa WAl

12.86ppmE th oA 07 vk (P<0.05), 53] tiubtg B Folie] Ssiea wAel thETd we) 713

FolH o Yhokth(P<0.05)

7) webd 2 oAge] Az, v
[e]

=il

N
FHZba MATE ZRAVE AS ¢ 5 9
oSy A

D ouRE R obRe 22 0.3

3 2,

=
x
N
o
fu
ol
2
_O‘LI
bt
tlo
R=)
M
ofy
lo
ot
=
oX,
By
o
2
i)
o,
=2
=y
rTr
o2
o
rlo
3

iF 11

il

H* 11

Items
Focal VEA (M/g) I D D

0.905+0.0522 0.665+0.021° § 0.8361+0.039% | 0.67410.0157

2.320+0.093* { 2.022+0.207* | 1.783+0.189* | 2.179+0.078%

1.374+0.093 1.4484+0.109 1.270+0.170 1.14740.014

Isobutyric acid 0.188+0.099 0.287+0.026 0.201%0.010 0.151+0.095
1.285+0.2032 0.797+0.021° 0.658+0.038 0.770+£0.062"

Isovaleric acid 0.481+0.0162 0.468+0.0472 0.253+0.032¢ 0.323+0.017°

0.081+0.047 0.048+0.012 0.0711+0.028 0.02210.009

(Values: averagezxstandard error.

Yer BAgE, T 0.3% tURE WUE, 120 0.3% dUREE H7HAZ 0.5m oldh), T3 0.3% TR A

7HA 7 0.5mm ©]%)
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

ZIHSd 10-2014-0136829

b . . . . .

“” Values in the same row with different superscripts differ at P<0.05)

2) e 2 dyF<$ 8BS B X9 propionic acid, isobutyric acid % valeric acid®] WAEko]E= #9
ARl JEE FA XU

) #9] lactic acid TS T1IF7} 0.665 M/g 2 T3F7F 0.674 M/go. 2 thZ&T9] lactic acid WA= 0.905
M/g_HJJr G o=z ok (P<0.05), T17- 2 T37-9 lactic acid AL Fo2 el xfo)7t veEbbA] ek
4) B9] acetic acid TAHFLS T277F 1.783 M/go.® WxT9 acetic acid WA= 2.320 M/ghtt Fodo=
SFTH(P<0.05) .
5) £9] butyric acid ¥AZEFE T197} 0.797 M/g, T27+7F 0.658 M/g 2 T3747F 0.770 M/gl.& thzx7-¢
butyric acid 1.285 M/gBE.th oA oz okar(P<0.05), T17-, T27 % T37 butyric acid TS F9 %<l
2po]7F YERA] 29k
6) #9] isovaleric acid TAHFL T27-7F 0.253 M/g=2 G9A oz 7b4 Fekar(P<0.05) 1 o T37-7} 0.323
WgeZ fFodo= wrekom(P<0.05), T17¢F 277k F9940 Aol fIAtH(P<0.05)
7) WA 2 AFe A, giuise 92 divds B g9 £ 59 33 Al S

OEL T }\/\1\1\1;}-

)

fr

A

o
o

HaA7]

o vAaE 7%

D ooEE 2 s 2 0.3
s 2.

o=

ol
f
ol

fole W Fo AR #E Wil nAE gEe % 12

MN

Treatments!

Itemns
C T1 T2 T3

Microflora counts{log;, cfu/g
)

6.041+0.14 § 3.762+0.86 § 2.000+0.22 § 3.734+0.88
Total bacteria

ha i ob 1b
7.153+0.11 § 6.840+0.16 § 6.974+0.99 § 6.566+0.06
Lactobacillus spp.
7 8 4 6
1.515+0.01
E coli ND ND ND
b
1.000+0.01 § 3.2b9+0.05 § 1.434+0.03 § 1.5631+0.06
Yeast
1b Qa 3b 3b
Salmolleraspp. ND ND ND ND
Shigellaspp. ND ND ND ND
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

ZIHSd 10-2014-0136829

(Values: averagezxstandard error.

i)

Yoo mAY, T 0.3% oURE A7, T20 0.3% UIUREE A 7HAA 0.5m ©8h), T3: 0.3% tuEg
7H(AZ 0.5mm ©]A)

b . . . . .
Values in the same row with different superscripts differ at P<0.05)

2) yF= 9 duFs B B 39 Jactobacillus spp., E. coli, Salmollera spp. 2 Shigella spp.2| <
e oA s FA Gt

3) ¥ 59 total bacteria®l 4+ T177} 3.762 logy cfu/g, T277} 2.000 logy cfu/g ¥ T377} 3.734 logi
cfu/go 2 thZ79 total bacteria 4 6.041 logy cfu/g Bt} FelHow WIoki(P<0.05), T14, T27 % T3
79 total bacteria &= A7 3F oA 2pol7b vpEbLA] @ikt

4) B F9 yeastd 4= T1F7} 3.259 logy tfu/g® TFET9 Hl& o802 EH4THP<0.05).

5) et B el Ash, ot @ oRs B Folt B nAE TF Wsk] 98 FE AL 4 5
At

4. TAEA

7} EA5H

D OuRE 2 guts 22 0.3% £2E0R FosAe W BASAY nAE gge ¥ 139 2

H* 13

Carcass characteristics

Carcass weight(kg) 81.17+0.87> || 88.33£2.63= | 84.50+£2.90«> | 86.88+1.52ab

Dressing(kg) 74.80+1.41 73.09+£0.74 73.57+1.24 73.97+1.13

Backfat thickness{mm) J 17.67+1.99> § 22.50+1.892 J§ 20.83+£1.97=> § 20.63+2.052b

(Values: averagezxstandard error.

LCEAETE, T 0.3% WURE A7), 120 0.3% UFEE FZHAZ 0.5m o8, 13 0.3 duFEE A
7HAZ 0.5m ©]7)

b . . . . .
Values in the same row with different superscripts differ at P<0.05)
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[0236]
[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]
[0249]

[0250]

SIHS3 10-2014-0136829

S

49l

<] & FA skt

o
o7 =UTHP<0.05).

o
ol

2) duFE 2 duis B 395 =3&(dressing)dl=
3) EAIFLS T177} 88.33kge & thFE+9 81.17kg R} 9
177F 22.50mm= thZET9] 17.67mm BT} fFod o2 =9kth(P<0.05).

SAGFAE 0.3%2 b Foldl ol SrhEAR, dhurx Eole

Bubrg B2 036 FEOR FoARYe W FASH nAE 9GS ® sk 2ok

X 14
Treatments!)
Items
C T1 T2 T3
Meat quality
Quality 1.17+0.17 1.00+0.00 1.17+0.31 1.00+0.31
Confirm 1.67+0.49 1.50+0.34 2.00+0.37 1.63+0.37

(Values: averagezxstandard error.

Ve magb 11 0.3% oS A7HAZ 0.5mm ol3h), T3: 0.3% tlupmg® 2

7HAZ 0.5mm ©]7d)

A7y, T2: 0.3% T

a,b . . . . .
Values in the same row with different superscripts differ at P<0.05)

) WuRE 2 guts B gt $A%F(quality) 2 FASFonfirmels Fel49 9ge FA
*2gte.
3) mebA ¥ ATl A, obts 2 dRE 2o feli SASHE 432 74 ¥ 4L ¢ 5 A9
o
5. SA5H 24

7wy
D oS 0 ot B 036 FEOE Foldds W A0 Aug gl vXe 9P T 159 2
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[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

SIHS31 10-2014-0136829

H* 15

Proximately analysis(%)

Moisture 71.32+0.39> § 70.05+0.83> § 73.48+0.282 § 73.18+0.322

Crude protein 24.58+0.342 § 24.14+1.452> § 22 20+0.08b § 22.16+0.156b
Crude fat 4.38+0.492 5.16+0.322 1.72+0.22b 1.86+0.06b
Ash 1.03+0.02 1.02+0.04 1.06+0.01 1.01+0.03

(Values: averagezxstandard error.

DCEATE, T 0.3% WuRE A7), 120 0.3% UFEE F/HAZ 0.5m o8, 13 0.3 uTEE A
7HAZ 0.5mn ©]7)

b . . . . .
Values in the same row with different superscripts differ at P<0.05)

2) b= 3 divbrs = J5ole s 3 (ash) = Fo4Qd S 74 S8

3) T T F¥E(moisture) 2 T277F 73.68% 2 T37-7F 73.18%= thx=7 71.32% 2 T17 70.05% X.cf
o] o2 EZATH(P<0.05).
4) SA Fo] WA (crude protein) THL T2H7}F 22.20% 2 T3F7F 22.16%= W7 24.58% o} §9=A
o2 yhrh(P<0.05).

5) %%éJ =9 ZA " (crude fat) TS T297F 1.72% L T377) 1.86%= w7 4.38% L T17- 5.16% Xt}
ojd o g yrh(P<0.05).

A o2 :ﬁJQ# uiE & g5 54 9 &8 S Fole Al uwld g X sk
% SEE S ¢ A}
. =8-3tsty 54
D duisE 2 duis 55 0.3% o2 3931808 u s E-38ty B wX= g2 A 167
Fda=

_25_



[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

SIHS3 10-2014-0136829

* 16
Treatments!)
Ttems
C T2 T3
Physico—chemical characteristics
pH 5.250+0.053° § 5.332+0.066P | 5.513+0.0362 | 5.518+0.0212
Water holding capacity(%) 66.74+1.10> J 65.341+0.92P | 72.82+0.87* | 73.99+1.01°
Shear force(lig/cm?) 2.78+0.122 2.87+0.20% 2.08+0.13% 2.16+0.19%
Cooking loss(%) 18.3940.78° | 19.05+0.65% § 20.18+0.67* | 20.3310.762

(Values: averagezxstandard error.

Vicr BAUb T 0.3% o HUE, T2 0.3% oS E A7HE7 0.5m 013k, T3: 0.3% UlbRLE A
7H(A 7 0.5mm ©]A)

a,b . . . . .
Values in the same row with different superscripts differ at P<0.05)

2) SAle] pHE T277F 5.513 2 T3F7} 5.5182 wixF 5.250 % T1F 5.332 HUt} FoHo=z vkort
(P<0.05).

3) SAo H4He 1297 72.82% D T377F 73.99%= thZT 66.74% 2 T1F- 65.34% R} §ojdo=z =9kt
(P<0.05).

1) 54 AYrt= 1277 2.08kg/em 2 T3T7F 2.16kg/em & TIETE 2.78kg/em BT} Go]H o vrgpt)
(P<0.05) .

ojf

5) SAle] ZpE7bee T27)F 20.18% 2 T3T77F 20.33%% & 18.39% R} G d o2 =9t} (P<0.05).

A7 Az, WbREe B Folt B4 pH, B5Y, AWk @ AA7F 5o Be-stety 54
= o}
T =

=
F g,

D s ® dvyx &

o
(e
x
-
M
(o
fr
zj
r

Folg W SAle Al A 9% E 173 2ok,
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ZIHSd 10-2014-0136829

¥ 17
Treatments?
Items
C T1 T2 T3

Oxidation

VBN(mg/100g) 6.877+0.232 7.12340.359 7.316+0.149 5.982+0.243

TBARS(mg MDA/kg) 0.3986+0.0362 § 0.357+0.009> § 0.120+0.008> § 0.123+0.0056b
[0273]
[0274] (Values: averagezxstandard error.
[0275] Ve EZ7F, T1: 0.3% -5 H7F, T2: 0.3% dyF£E J7HAZ 0.5mm ©|38h), T3: 0.3% HUF£E #

7HZA 7 0.5mm ©]A})

[0276] P Values in the same row with different superscripts differ at P<0.05)
[0277] 2) dv-iE 2 divis 8 gov S IR 4718 ZAAOBN) dEole oAl s FX &t
[0278] 3) A T wE A E(TBARS) &= T27 ¥ T377F &7 2 Ti7el Hl&) fodo=z vdrh(P<0.05).

[0279] 4) mebA] 2

rO

T A, dubrE B Felt 40w RS BEE A% 4 5 A

il

[0280] SRR
[0281] D guFE 2 duis 22 0.3% FEow Foade W B4 S v 9% ¥ 187 2.
M 18
Treatments!)
Items
C T1 T2 T3
Meat color
CIE L~ h6.81+0.832 hh.78+1.312 h3.66+1.04> J 54.90+1.50ab
CIE a* 2.042+0.342b |} 2.3668+0.489> § 3.875+0.2772 | 3.842+0.3102
CIE b* 3.995+0.170> § 3.872+0.343> | 7.692+0.3742 | 7.294+0.317=
[0282]
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[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

(Values: averagezxstandard error.

Ve wa

7HAZ 0

7F, T1: 0.3% ot}

.5mm ©]4H)

ZIHSd 10-2014-0136829

a,b . . . . .
Values in the same row with different superscripts differ at P<0.05)

2)

ojf

3) Aol AAE(CIE a) T2T7F 3.875 2 T377F 3.842%2 2T 2.042 2

Skh(P<0.05) .

4) 549 AT (CIE b)E T277F 7.692 2 T37-7F 7.204% thZT 3.995 2

¢k (P<0.05) .

(

A7F, 120 0.3% == H7HAHZ 0.5mm ©]sh), T3: 0.3% it

Aol W (CIE L)E T277F 53.560.2 2T 56.81 2 T1T 55.78 HT} o] o2 wkabrh(P<0.05).

5) mebA Al A, Ut ¥ Fols fAe] HEb WRAW, AME @ FAEE otk
o & it
ah, A
D ooubg R o 22 0.3% £E0E Foldas W B4 AwAel vt 9T £ 19% 2,
¥ 19
Treatments!
Items
C T1 T2 T3

Backfat color

CIE L~ 78.62+0.132 77.39+0.812b 76.86+0.26b 76.74+0.42p

CIE a* 2.4656+0.116 2.981+0.2566 2.833+0.422 3.019+0.224

CIE b* 2.969+0.162> § 3.066+0.238> § 6.883+0.3112 | 6.5638+0.2782

(Values:

Vier BAgh T 0.3% tiuHEE HUb, T2 0.3% iibRaE W7k

7HAZ 0

a,b

average X standard error.

.5mm ©]%4+)

2]
A

Values in the same row with different superscripts differ at P<0.05)
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TX=

T17 2.368 Ht} fodo=
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[0296]

[0297]

[0298]

[0299]

[0300]

SIHES 10-2014-0136829
2) SAle] AWl F WE(CIE L)E T277F 76.85 2 T377} 76.74% W=7 78.62 Hr} Hoxoz vgpr)
(P<0.05).
3) fuEE 2 guits B ol 54 Al = AAR(CIE a)olls ol Hol e Fx| kgt
4) Ao Al F A (CIE b)E T2T77F 6.883 2 T377F 6.538% 2T 2.969 2 T1T- 3.056 B} 9
Ao R =H(P<0.05).

5) mebd E QATe] Aw, s B ol

Oa} 2= o]OJIjr'

i

BEE WEIAW, FAEE Fdvke A

]

rr
off

>,
1o
X

z

t
ofy
il

i

Boge) Aeli Slold AwE Axde] §4uEA g3 FrHslol 7AE vl ols) ojHm, B
ofoll N FAel A4S b Ask Aol JAE AEgl uelA chekd W ALe @ = o

k1
g
~
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