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ABSTRACT

We investigated the effects of dietary supplements of probiotics, illite, active carbon and hardwood vinegar on growth
performance, carcass characteristics and fatty acid composition in finishing pigs. One hundred fifty pigs (Landracex
YorkshirexDuroc; 32.3£1.3 kg average initial body weight) were used in a 100 day experiment. Pigs were randomly placed
into five experimental feeding groups (control, 0.2% probiotics, 1.0% illite, 1.0% active carbon and 1.0% hardwood vine-
gar) and were slaughtered at approximately 110 kg live weight. There was a slight, but insignificant increase in average
daily body weight gain and feed intake among all treatment groups. Feed conversion was reduced when probiotics were
added (p<0.05). There were no significant differences in the carcass rate and back fat thickness among the all treatment
groups including controls. However, the frequency rate of grade A increased in the groups fed 1.0% active carbon and hard-
wood vinegar compared to controls. Stearic acid content was lower in the groups fed probiotics, illite, active carbon and
hardwood vinegar (p<0.05). Oleic acid contents were higher only in the groups fed 1.0% active carbon and hardwood vin-

egar (p<0.05).
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A2 4 vk 3K9thJin ef al., 1996). YERIEE zeolite,
bentonite 53 Zo] IEAHN FAEZELRZN FE G
FA|, ol mA L EWNFARZ AMEEI . o2
TG FEAS SA-HISE 1.5% 27 F98 A5 o
FEAF, ARATE D ATE S8E Y, FAvkE 2
A(Ha et al., 2001), A} X9} 43818 g (Harms and
Damron, 1973) ¥ A2E, 17Hdeie] AL, dd 2L
2 Ay e} iR gt Rarsliti(Mumpton
and Fishman, 1977).

39, B EAE 300-5009) LM T Qo
2 21E-0] W& (Bamberg ef al., 1986), H-E3HGuo
et al, 1991) T FHo=Z Tl ol&H Atk 1
Y ExHL FAE o8t £& AXT o A==
Q718 HE EFP2EQ 80-150004 FH3A £ A
AZA EAFH0E ko] Hojua F2hgo] gle
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H, ‘ﬂ%iﬂlﬁgl UV&*% bacteria®] A&E74-8 2A33kaL Al
xo 75 1A 28}t 55 SN2 A
Aais 7}24%\3}(2}83, 1998).
oldat e 154 AR WA WEk AR sEX 9}
SANA E= AET Yot HAAE F2 g
A G ATHAL Al tig FFHRA AT wHIgE
AA o)t}
Eﬂr?/}’ﬂ £ AtME HAFeY kst FAHES A
Ta< 93 fﬂxﬂ ARldganel 7154 Aks vt

TAME

AR 7 ek Al el AAlskg o,
WA= 323413k /‘g—? 704 %)e] A 775 (Landrace
xYorkshirex Duroc)ys FA18+] 10043 AAIBIATH 5§
BAS olols, D9 L F2os) ENE T
Sfated AR T SHHFE ABVS TR BT
9} 71ZALR | A 0.2%, EOI|E 1.0%, AT 1.0%
Wl & 7R o] B 7
1058 F8310] WROR F 15078 FAHA,

AQAEE $ANGES) AAWAE FYE 2TF
(NRC, 1998)0]] B0} A28 AlmaA A@xge] 53
A 2L Table 13} Zov] HyHA= o8¢ HtdAl
= Saccharomyces cerevisiae, Lactobacillus casei, Candida
utilis, Mucor hiemalis, Streptomyces albus, Rhodopseudomonas

2 52 1.0%S

s Dl

sphaeroides 2 Rhodopseudomonas palustris 52| 57}
E3teo) 2, U]Ex= Ca 1.83, K 740, Fe 1.14, Si
5224, Al 31.81, Mg 1.08 2 [ 450 mg/100 ggl AL ©]
f3l90om, FAERS Ca 1.94, Si 2 Zn 33.20mg/100 g
A A ol &3t EF, H2AL F7ICE formic
acid 0.24%%} acetic acid 0.6%7} E350] 2027 methanol
0.12%9} ethanol 0.02%7} ER=] e AFS o183
FAFTEL Al &) fano]l HAE slurryd 3
AHExTm) A Ataet B2 AEA AHATE 5 2
SIS, AR/ 5 4 5 ) S1e Al
3 BN ok SIS ) A 2
T4 BES) 20403 F SRR B olf

NS 3 By

HI

1) SHZE MUY H ARRFE
SAFEE AR Ask AE

A F2 A AFNX AIFAA A AFTE W F A

B2 A2 rol 393

Table 1. Formula and chemical compositions of the basal diets
for grower and finisher pigs

Ingredients Grower Finisher
(30-70) (70-120)

Yellow corn, grain 52.45 4510
Wheat, grain 10.25 20.50
Soybean, dehull 23.70 22.50
Meat and bone meal, 50% 1.00 1.00
Tallow 5.20 4.50
Cane molasses 4.50 3.50
Salt-dehydrated 0.30 0.30
Limestone 0.50 0.50
Vitamin premix’ 0.20 0.20
Mineral premix® 0.25 0.25
Liquid lysine 0.85 0.85
DL-Methionine, 99% 0.20 0.20
L-Threonine 0.05 0.05
Others 0.55 0.55
Total 100 100
Chemical composition (DM basis, %)
Crude protein 20.89 17.27
Crude fat 7.94 6.75
Crude ash 6.08 5.46
Ca 0.90 0.81
Total-P 0.68 0.62
ME (kcal/kg) 3,300.00 3,325.00

'Vit. A 2,500 JU; Vit. D, 300,000 JU; Vit. E 18,000 IU; Vit. K,
900 mg; Vit. B, 500 mg; Vit B, 2,500 mg; Vit B 900 mg; Vit
B,, 10 mg; Pantothenic acid 6,300 mg; Niacin 15,000 mg;
Biotin 300 mg; Folic acid 350 mg; Anti-oxidation 5,500 mg.

2 FeSO, 40,000 mg; CoSO, 200 mg; CuSO, 60,000 mg; MnSO,
23,000 mg; ZnSO, 42,000 mg; Se(Na) 100 mg.
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4) pH
9] pHE= AIRE FHP3 7|2 Ad3lY 3 mm plate
Z choppingdt ¥ 50 mL TR A8 3 g7 255 27ml

£ 29| homogenizer(IKA, T 25-B, Malaysia)2 13,500

rpmo| A 10327F 7A3te] pH-meter2 St}

5) x|t =4

£ AF 42 Foleh 5(1957)¢] Whdl wie} =
AR AREE HEslH AR 25 goll Folch £ (CHCI,
: CH,OH = 2:1) 180 mL¥} BHT 0.5 mL2 ¥ 3 homogenizer
(2,500 rpm)Z FA3}I5t 0.08% NaCl S0mLE F7h-&
ek = 3,000 rpmol| A 1087 Y488 ¥k o &
2% A& 50 mge tefron-lined screw-cap tubedl] ¥Wil 4%
H,SO,(in methanol) 3 mLE #7514, 90°C water bathol]
A 2083t methylation A]Z] & hexane 3 mL$} 284 2
£ ¥ 42 F 5S35t GC(GC 14A, Shimadzu,
Japan)Z B-251¥0mH, o] W GCo BAZAHC=E column
9] Z71RE= 140°CollA AlEFEEe 2/ming] 52 230°C
A LEE FeAA 287 FA3E o9 injectorsh
detector®] &%=+ 240°C&} 250°CE sk,

SAIXNZ]

£ AlgollA] ozl 18 AHHEL SAS Package(1996)
£ 83l Ay - BA8Ren, AT f94 A
A2 Duncan's Multiple Range Test(1955)2 ©]-&3&to] 41
Aok

>
o

@4 9 g

EX|E, AlRMRE U AIERTE

A, deEfolE, B4 B ExAS §A408E A}
Foll APl FAE, AlBAHE 2 AlEL T8-S AL
3 A3= Table 29} 2T}

AE F8 A AT AT B2 242 118.12
kgt 117.68 kg A thR7-2] 108.53 kgol| Hlstd 69
Moz Z7Hp<0.05)31%3L, YetolET(113.54 ke)ot B4

BT(11037kg)she oI AolE gk T, A7
FABE W} ozl sl Fhshe AP
HE7E T ZE M FAM 0.76-0.86 kg @ =A
o Aol Pt AF ARAAF 9N B o
z70 Hstel Sk AYINI ETE TPS K
E AgFo)A 271276 kg2 ZA FAE 2ole AT
AR LTS AEAT7L 3.1924 HEF(3.57)% BT
(354000 Bl3te] AAETP<0.057F A ek,
J}olEF(3.40)9) 2 BTGB F9F Aeole 8l
2t} Kim 5(2001)2 &4 -8]8-%(YLxD)o Lactobacillus
casei, Saccharomyces lactics, Streptomyces albus = Rho-
dopseudomonas palustris 52 B3 ATAE 05-1.0% F
o A] AT FAFH Al LTl FIEIIen, o= A
A W Lactobacillus faecium TFol] 2] lysine #H]
ZAgoz FAHAEY 5 AN 2HE Addd
(Newman et al., 1988).

TS AlE ATA|, EA4A, a2 2 AAE o]t
EHGAA FAF 2 FAFH AsE S0 FHo
NA=RAT, 53] AaAY FH4a837 7P rsidal
Haste] AgAA] ZFEIAEAY S5 45T Bt
UTHYu et al,, 2004). £ AF) o] E3 AdAN=
Saccharomyces cerevisiae, Lactobacillus casei, Candida utilis,

Mucor hiemalis, Strepfomyces albus, Rhodopseudomonas
palustris 2 Rhodopseudomonas sphaeroides ‘52| 7}
&= o] glo] lipase, protease, amylase % cellulase 52}
GAE Thg Aikel] ool GEag Adaae] E5, H
B}l B9 ¥F ¥ UGF(Unknown Growth Factor)2] &
Felowd 2A%e W 2 AReT80) AN AL
= Azet T9, 23 4FA W2 naEe 73
o el Aoz FREe] Fu ) F8TY B
R ELCECEEY EEREE
zshgol gl ne ARAASE FAE Roz B
T

H-HEE AR dEIEE 1.5% F7IFeEA S
Az, AEAAHT L AIE8TE0] MAdE VEe] At
4 e A% T3} Q9irhHa e al, 2001), BF

Table 2. Effects of the dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on the growth perfor-

mance in growing-finishing pigs

Treatments
Items Control Probiotics Iilite Active carbon Hardwood vinegar
0.2% 1.0% 1.0% 1.0%
Initial body wt. (kg) 32.29+1.23 32.00+2.36 33.00+2.04 32.00+2.10 32.27+1.98
Final body wt. (kg) 108.53 £2.05° 118.12 £2.93* 113.54 £2.01% 110.37 £2.75% 117.68 £1.63°
Daily body weight gain (kg) 0.76+0.09 0.86+0.11 0.81+0.15 0.78+0.10 0.8520.16
Daily feed intake (kg) 2.71+0.08 2.74£0.06 2.75+0.06 2.76x0.07 2.75+0.08
Feed conversion (feed/gain) 3.57+0.08% 3.19£0.12° 3.40£0.09%* 3.54+0.09* 3.24£0.10%

*® Means=SD with different superscripts in the same row differ significantly (p<0.05).
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FolA|el] delolE Fof Al AT 2 AlgolgAlo] AN
IAcke 27} B A9 AX5HYO R (Kang ef al., 2002),
YEELS-o gk v FolA] Bxoln) BekEute] 53}
BS F97 FAET dBdEAFo] FYhs Ruele
2L AYgE BAFAYGES, 1989).

ATHE AR 3= Table 33 2}

SAGHE ATt 277 22} 89.16 ke 89.11
kgSZAM tET9 80.61 kol B3 f-o)F oz Z7s}
RIL, YeFo] ETH(85.43 kg)ot BAITH(83.95 kg)oh= A}o)
7F IS v, ZASS HrlA ot Folehe
o)A 272 T3 ZE ATTlA] 74.27-76.06%
2A o Aoje sl

SA A GA AH7FrA 22t FUNske AEgelA
T, HEZTE XS ZE A FNA 22.33-24.92 mmE
A g Afole gl

AR WYES XS 4F 7o AFAAS SA4BSE
oA A7} g A3 =4S =AEL AT FEtl
zpo)7b G A FAE A Bl HEE A
WS FAY dugt A 3o 49E Jeiide A

dX)sle A UeRSIeh =3, ATAl Fodol 3]
2P} S Bl FANAY ARl gl
7 e} A wa) AgAe) Hel Yol tEda 8
FH(Yang er al., 198R).

A 55 2382 YFA, illite, BAE 2 BExAS A
FRrezA oMY Z7NeRe AeIer 53, 249
ToF BxAGo ASH EHEL 60.00%ZA 2T
(36.67%)l Blgte] BEst A7} 8-S B FaL itk
w8 dejoleTe} ARAT oA ASH TAEL| 4%
53.34%3k 46.66%E TAETY BT Hojs wo
g mzpacks B4 deht 448 52t e e
2 ya"d

SA M-Sl Uis A Exae Hrh AHe B
e HRSA SASHS 295 72 a9l 50%

e A oEsim, fagle whegt glycogen

23 2% d 2EdX kgl w0
U cHSellier, 1987).
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e
= T

Fo| M E

ATA), dElolg, g4 2 HxAe SANSE A}
o) FH7} FA3GES w =59 dRbdES AR Z
+ Table 49} 2t}

Zy Ay B89 FE, 2o, AW, 23)E &

Table 3. Effects of the dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on carcass characteristics

in finishing pigs
Treatments
Items Control Probiotics Illite Active carbon Hardwood vinegar
oo 0.2% 1.0% 1.0% 1.0%
Slaughter weight (kg) 108.53 £2.05° 118.12 £2.93% 113.54 £2.01% 110.37 £2.75% 117.68 £1.63°
Carcass weight (kg) 80.61 £2.09° 89.16 £1.97° 85.43 +1.74% 83.95 £2.61% 89.11 £1.87%
Carcass rate (%) 74.27+1.52 75.48+2.19 75.24+1.73 76.06x1.70 75.72+1.52
Back fat thickness (mm) 22.33+2.35 23.06 +£3.02 24.92 +£2.79 23.34 £2.37 24.15+1.95
Carcass grade (%)
A 33.33 46.66 53.34 60.00 60.00
B 40.00 40.00 3333 33.33 33.33
C 20.00 6.67 13.33 6.67 6.67
D 6.67 6.67 0.00 0.00 0.00

5 Means+SD with different superscripts in the same row differ significantly (p<0.05).

Table 4. Effects of dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on the proximate composition

in pork
Treatments
Ttems Control Probiotics Tllite Active carbon Hardwood vinegar
© 0.2% 1.0% 1.0% 1.0%
Moisture 76.46"+£0.25 74.18+£0.61 74.81+0.67 74.48+0.66 74.86+0.72
Crude protein 19.27+0.14 21.41+0.55 21.06+1.19 21.41+0.48 21.06+1.03
Crude fat 3.17+0.36 3.23+0.37 3.01+0.24 3.06+£0.46 3.04+0.46
Crude ash 1.10+0.29 1.18+0.37 1.12£0.50 1.05+£0.42 1.02+0.64

* Means£SD.
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Fig. 1. Effects of the dietary supplementation of probiotics,
illite, active carbon or hardwood vinegar on the pH in
pork.

FE EE FEA foFHQl AolE HolRA oy,
Z70 vlg) Aol =& g dEa e 24
SHES HASTH(p<0.05).

Kang 5(2002)0l &8l tix+tol vlal HEFE H7}
FoATAA AL go] foj¥os w1 2uhd 9
Z3% FFE dz2TdA & AR HIsHI, =
g, 4%l A7tE AR E Fol18 A FEHARE 3
ZFS AN ZIThE B (Hwang, 1996)2} Ao S48+
0.6, 0.9, 1.2% FI8t9-S o A} ke S Fof
TN ZAaEe BastFet], E AR o] FA}
3 23= YehlHATHKim and Park, 2001).

o

4) pH

A, dejole, BAY E ExAE SAAHISE A
Boll A7} F9819 S W E52 pHE AR Z3+= Fig.
13 2.

=, A, dEtolE, e 2 Ex 90 glo] pH

e 553,572, 567, 5.75 2 5.779) 02, BZxAS F
A AUt Mt w2 BE, U0 AR, 248,

dlolE, 2T o2 Egith pHe §9 E4dd A
SOl Bo] = Aoz o3 tlEToh AT Aol
= 25 dxe) J3E vE ZeE wdEoh

Moon 5(2002)9] ATolA BT H7heh izt
9] pHE #9420 o)zt YehR] gsked, ole & ¢
Tro] Az} YR8 1L, Kookd? Kim(2003)el 2J3hd =
Zo Fojol A7ZE B Aeet pHY| ®skE W
Elo] 59 A% gAe ATk B g 8
9t} S8 piE B 957 ASHAS DI Yo
o, 3 & 2§ pHE ASA7IE F714 girgged 2
FE WAL TF 2x0 299 vk e
(Pearson and Young, 1989), pH= 2)-5-2] Edd) 24 4
&g nx|ed), pHe 1Al wE AXME, B4E, A5,
AZE, 84, 2AF Fo| A FTFE won, AFA
QN FUIFE gQlog gaty] Wil & F4 A+
9] 7]B.o] FtH(Honikel et al., 1986).

Xt = '

AFA, defolE, S4e 2 FxdS SAHSE A
gl F7} FASIAE w =59 AL £4 AI= Table
59} 2t}

B A3Fe] Aile stearic acid®t oleic acidE #A2)3 ot
2 A 24 272 T A A edlA #9
2 207} ¢1AL). Stearic acide A E]F-Eol HIS| &
7} fredde s EA YEREOH (p<0.05), oleic acide A
g7Eo] T vls) f3o= FA WERTHp<0.05).
53], BA4e Fo7e B2 FoFe ux7ol BlE)
oJH o= stearic acide R, oleic acide =A UEISTEH
o]y Az BXF A, IsAike] vlExAdd
T 938 v|A] SFA, USFA, USFA/SFA A3xE f2]4
2 (p<0.05) ZolE VeRAAT. T3k, At 24 Hlee
oleic acid(43.43-49.94y7} 7174 &2 ¥FS RYeH, o

Table 5. Effects of dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on fatty acid (%) in pork

Treatments
Items Control Probiotics Tllite Active carbon Active carbon
0.2% 1.0% 1.0% 1.0%
Myristic acid 1.07£0.05 0.88+0.18 0.99+0.13 - 1.04+0.15 1.05+0.16
Plamitic acid 26.1242.59 26.59£1.92 24.46+2.60 23.29+1.83 22.68+2.54
Plamitoleic acid 3.6620.16 3.26+0.53 3.7840.51 3.57+0.05 3.50+0.08
Stearic acid 17.97+1.03° 13.63+1.22} 13.94+1.65" 12.89+1.61° 12.89+1.45°
Oleic acid 43.43+1.69° 46.68+2.11% 47.43+2.29% 49.16+1.72° 49.94:+1.84°
Linoleic acid 7.75+1.46 8.96+1.03 9.40+1.73 10.05+1.93 9.94+1.02
SFA! 45.16+2.89* 41.10+2.06% 39.39+1.65% 37.22+1.90° 36.62+2.83°
USFA? 54.84+1.85% 58.90+2.05% 60.61+1.68° 62.78+1.94* 63.38+1.97°
USFA/SFA 1.21+£0.08° 1.43+0.12% 1.54+0.10% 1.69+0.10° 1.73£0.12°
! Saturated fatty acid.
2 Unsaturated fatty acid.

b Means+SD with different superscripts in the same row differ significantly (p<0.05).
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22 palmitic acid®} stearic acid £O. 2 UERGTH

Kook¥} Kim(2003)2 Aol F5N-& Feigh ArolA
ZHY2HE ArEdoln LalAteA 7Y L vlE
£ ZA|3}= palmitic acidE &) vl Zidhe 4
FolAaL, Ful9} gl F3FE | Bl xpialolA 7}
A FL HES AR oleic acid & R HIE) &
oFo 2 F71ERE Rusloiet| ol B a7} Ux|Eiint

AR Fodd Kimd Park(2001)2 SAo4, Moon
T(2002y A A B4 g FMEe XAl
SHATh 3, =5 AF 24 B3 el F2 A
Whiko 2 x| ubibollE palmitic acid, BE3A A=
oleic acid o] 714 ZOm(Hildith er al,, 1984) A5
W oleic acid o] oM 289 8-S £ S (Lunt
and Smith, 1991) #FH7IH & H4E degu
(Dryden and Marchell, 1970) ®37 & v} )t}

Aol 24L& 2159] E4| A 2Esh=t] 1 o]
fr= AR 2400 whet o] Amu) Al Zfel
7V v, Bx3 Akn ¥3R k] vlgo wet A
Aol F3S 7] wHo|tk(Wood er al., 2003).

H 2

B Age

FAGES 0)F A, QofolE, B4
B2ole) ARH 7XE Whel] Slsie] Al 4

=i

=

Al 02%%}, dgolE, Sget © Hxdg 7k 1.0%E
F1 3 AE (Landracex YorkshirexDuroe, 542 32.3+1.3
kg) S48-Bl5=00Al 10047t Fo3ste] ZA, AAaAdA
%, SAST, pH, 2 AL FES B U %

o i

= ARl F Aol Ao, A FF

< B8 ExdE

o ZA Z7FFATHp<0.05). 9 pHE UIZTE 33
BE HFolM AAEAQ 5535772 YEhgt) 3}
R FARR] stearic acid 3RS tHRTRT AiA|, Lol
E, 4% 3 523% FARoRA YO (p<0.05),
B3R oleic acid TS Exan) @49t 2
Z} 1.0% T 79 ZATHp<0.05).

2k
i

it

1. AOAC (1990) Offical Methods of Analysis 16thed. Associa-
tion of Offical Analytical Chemists. Washington, D. C. pp.
931.

2. Bamberg, J. B., Hanneman, Jr. R. E., and Towill, L. E. (1986)
Use of activated charcoal to enhance the germination of
botanical seed of potato. J. Amer. Potato. 63, 181-189.

3. Dryden, F. D. and Marchello, J. A. (1970) Influence of three

bovine muscle. J. Anim. Sci. 31, 36-41.

4, Duncan, D. B. (1955) Mutiple range test. Biometric. 11, 1-6.

10.

11.

12.

13.

14.

15.

16

17.

18.

20.

. Folch, J., Lees M., and Sloane-Stanley, G. H. (1957) A sim-

ple method for the isolation and purification of total lipids
from animal tissues. J. Biol, Chem. 226, 497-507.

. Fuller, R. and Cole, C. B. (1989) The scientific basis of the
pro-biotics concept. In: Probiotics-theory and applications.
Stark, B. A. and Wilkinson, J. M. (eds), pp. 1-14.

. Guo, L., Bicki, T, J. Felsot, A. S., and Hinesly, T. B. (1991)

Phytotoxicity of atrazine and alachlor in soil amended with
sludge, manure and activated carbon. J. Environ. Sci. 26,
513-527.

. Ha,H. M., Kim, J. H,, Kim, S. C., Kim, K. M., and Ko, Y. D.

(2001) Effect of the dietary supplementation of illite on the
growing and finishing pigs. Kor. J. Anim. Sci. Technol. 43,
663-670.

. Harms, R. H. and Damron, R. H. (1973) The influence of

various dietary follers on the utilization of energy by poultry.
Poult. Sci. 52,2034-2041.

Hildith, T. P., Jones, E. C., and Rhead, A. J. (1984) The body
fats of the han. J. Biochem. 28, 786-792.

Honikel, K. O., Kim, C. J., and Hamm, R. (1986) Sarcom-
mere shortening of prerigor muscles and its influence on drip
loss. Meat Sci. 16, 267-275.

Hwang, M. J. (1996) Effect of addition of activated carbon
on the growth rate, feed efficiency and carcass characteristics
in pigs. Graduate School of Konkuk University.

Jin, L. Z., Ho, Y. W., Abdullah, N., and Jalaludin, S. (1996)
Influence of dried Bacillus subtillis and Lactobacillus cul-
tures on intestinal microflora and performance in broilers.
Asian-Austral. J. Anim. Sci. 9, 397-403.

Kang, S. W,, Cho, C. Y., Kim. J. S., Ahn, B. S., Chung, H. H.,
and Seo, K. H. (2002) Effect of hwangto illite, oligosa-
charides, charcoal powder and chromium picolinate on the
growth performance and imunity early weaned Hanwoo
calves. Kor. J. Anim. Technol. 44, 531-540.

Kim, Y. J. and Park, C. L. (2001) Effects of addition of acti-
vated carbon on productivity and physico-chemical charac-
teristics in broilers. Kor. J. Food Sci. Ani. Resour. 21, 24-31.
.Kim, J. H., Kim, C. H., and Ko, Y. D. (2001) Effect of dietary
supplementation of fermented feed on performance of finish-
ing pigs and fecal ammonia gas emission. Kor. J. Anim. Sci.
Technol. 43, 193-202.

Kook, K. and Kim, K. H. (2003) The effects of supplemental
levels of bamboo vinegar on growth performance, serum
profile and meat quality in fattening bamboo cow. Kor. J.
Anim. Sci. Technol. 45, 51-68.

Lunt, D. K. and Smith, S. B. (1991) Wagyu beefs holds profit
potential for U.S. feed lot. Feedstuffs 19, 18-22.

. Moon, S. S., Shin, C. W., Kang, G. H., Joo, S. T., and Park, G.
B. (2002) Effects of dietary activated carbon on physico-
chemical characteristics and fatty acid composition of pork.
Kor. J Food Sci. Ani. Resour. 22, 145-150.

Mumpton, F. A. and Fishman, P. H. (1977) The application
of natural zeolites in animal science. J. Anim. Sci. 45, 1188-
1203.



66

ron

S MAESISIX| M27H R15(2007)

21.

22.

23.

24.

25.

26.

NRC. (1998) Nutrient requirement of swine. National Acad-
emy Press, Washington, D. C.

Newman, C. W., Stands, D. C., Megeed, M. E., and New-
man, R. K. (1988) Replacement of soybean meal in swine
diets with L-lysine and Lactobacillus fermentum. Nut. Rep.
Int. 37, 347-352.

Pearson, A. M. and Young, R. B. (1989) In Muscle and Meat
Biochemistry. Academic Press. New York. pp. 457.

Sellier, P. (1987) Cross-breeding and meat quality in pigs. In
evaluation and control of meat quality in pigs. Eikelenboom,
P. V. and Monin, G. (eds.), Dordecht. The Netherlands. pp.
329-342.

SAS (1996) SAS/STAT software for PC. Release 6.11, SAS
Institute, Cary, NC, USA.

Wood, J. D., Richardson, R. 1., Nute, G. R., Fisher, A. V.,
Campo, M. M., Kasapidou, E., Sherd, P. R., and Enser, M.

27.

28.

29.

30.

(2003) Effect of fatty acid on meat quality; a review. 66, 21-
32.

Yang, C. J., Hyon, J. S., Yang, C. B., Ko, S. M., and Choi, H.
H. (1988) Studies on the effects of feed additives fed to pigs
- Effects of feeding probiotics on the growth performance
and carcass quality in pigs. Kor. J. Anim. Sci. 40, 21-30.

Yu, D. J., Na, J. C., Kim, T. H., Kim, S. H,, and Lee, S. J.
(2004) Effect of supplementation of complex probiotics on
performanc, physico-chemical properties of meat and intesti-
nal microflora in broiler. Kor. J. Anim. Sci. 46, 593-602.
SHENTE (1998). ABEED Frt:& £DOFIHE. Res. Natural
Resources 1, 71-77.

TEEEHE (1988). AV AV YFOKBLEEN BE. B
IRR R ARAE.

(2006. 11. 20. F4/2007. 1. 9. xHE)



